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

n engl j med 389;18  nejm.org  November 2, 20231672

The authors’ full names, academic de-
grees, and affiliations are listed in the 
Appendix. Dr. Heymach can be contacted 
at jheymach@​mdanderson​.org or at the 
Department of Thoracic–Head and Neck 
Medical Oncology, M.D. Anderson Can-
cer Center, 1515 Holcombe Blvd., Unit 432, 
Houston, TX 77030.

*A complete list of the AEGEAN inves-
tigators is provided in the Supplemen-
tary Appendix, available at NEJM.org.

This article was published on October 
23, 2023, at NEJM.org.

N Engl J Med 2023;389:1672-84.
DOI: 10.1056/NEJMoa2304875
Copyright © 2023 Massachusetts Medical Society.

BACKGROUND
Neoadjuvant or adjuvant immunotherapy can improve outcomes in patients with 
resectable non–small-cell lung cancer (NSCLC). Perioperative regimens may com-
bine benefits of both to improve long-term outcomes.

METHODS
We randomly assigned patients with resectable NSCLC (stage II to IIIB [N2 node 
stage] according to the eighth edition of the AJCC Cancer Staging Manual) to receive 
platinum-based chemotherapy plus durvalumab or placebo administered intrave-
nously every 3 weeks for 4 cycles before surgery, followed by adjuvant durvalumab 
or placebo intravenously every 4 weeks for 12 cycles. Randomization was stratified 
according to disease stage (II or III) and programmed death ligand 1 (PD-L1) ex-
pression (≥1% or <1%). Primary end points were event-free survival (defined as the 
time to the earliest occurrence of progressive disease that precluded surgery or 
prevented completion of surgery, disease recurrence [assessed in a blinded fashion 
by independent central review], or death from any cause) and pathological com-
plete response (evaluated centrally).

RESULTS
A total of 802 patients were randomly assigned to receive durvalumab (400 pa-
tients) or placebo (402 patients). The duration of event-free survival was signifi-
cantly longer with durvalumab than with placebo; the stratified hazard ratio for 
disease progression, recurrence, or death was 0.68 (95% confidence interval [CI], 
0.53 to 0.88; P = 0.004) at the first interim analysis. At the 12-month landmark 
analysis, event-free survival was observed in 73.4% of the patients who received 
durvalumab (95% CI, 67.9 to 78.1), as compared with 64.5% of the patients who 
received placebo (95% CI, 58.8 to 69.6). The incidence of pathological complete 
response was significantly greater with durvalumab than with placebo (17.2% vs. 
4.3% at the final analysis; difference, 13.0 percentage points; 95% CI, 8.7 to 17.6; 
P<0.001 at interim analysis of data from 402 patients). Event-free survival and 
pathological complete response benefit were observed regardless of stage and 
PD-L1 expression. Adverse events of maximum grade 3 or 4 occurred in 42.4% of 
patients with durvalumab and in 43.2% with placebo. Data from 62 patients with 
documented EGFR or ALK alterations were excluded from the efficacy analyses in 
the modified intention-to-treat population.

CONCLUSIONS
In patients with resectable NSCLC, perioperative durvalumab plus neoadjuvant 
chemotherapy was associated with significantly greater event-free survival and 
pathological complete response than neoadjuvant chemotherapy alone, with a safety 
profile that was consistent with the individual agents. (Funded by AstraZeneca; 
AEGEAN ClinicalTrials.gov number, NCT03800134.)
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Lung cancer is the leading cause of 
cancer-related death worldwide, with non–
small-cell lung cancer (NSCLC) account-

ing for over 80% of cases.1-3 Approximately 25 to 
30% of patients with NSCLC present with resect-
able disease,4,5 a proportion that is expected to 
increase with the growing use of lung-cancer 
screening programs.6 Surgery remains the pri-
mary curative-intent treatment for eligible pa-
tients with early-stage NSCLC.7,8 However, many 
patients have tumor recurrence within 5 years 
after surgery (approximately 30 to 55%, depend-
ing on the disease stage at diagnosis), a factor 
that increases the likelihood of disease-related 
death.9-14 Chemotherapy administered in the neo-
adjuvant or adjuvant period offers only a modest 
5% improvement in 5-year survival as compared 
with surgery alone.15-17

After positive results from phase 3 trials, in-
hibitors of programmed death-1 (PD-1) and pro-
grammed death ligand 1 (PD-L1) have received 
approval for use as a component of either neoad-
juvant treatment (in combination with platinum-
based chemotherapy) or adjuvant treatment (follow-
ing resection and platinum-based chemotherapy) 
for patients with resectable NSCLC.18-23 Periopera-
tive regimens that combine the benefits of neo-
adjuvant and adjuvant immunotherapy could 
further improve long-term outcomes (as sug-
gested by results of recent melanoma and NSCLC 
trials24-26) by priming antitumor immunity while 
the primary tumor and lymph nodes are present 
and eradicating residual micrometastases both 
before and after surgery.27

Durvalumab is a selective, high-affinity, human 
IgG1 monoclonal antibody that inhibits interac-
tion of PD-L1 with PD-1 and CD80 by binding to 
PD-L1.28 Findings from the PACIFIC trial have 
established consolidation therapy with durvalu
mab for up to 12 months as an international 
standard for patients with unresectable, stage III 
NSCLC and no disease progression after plati-
num-based chemoradiotherapy.29-31 In addition, en-
couraging activity has been shown with durvalu
mab administered as neoadjuvant therapy in 
phase 2 trials.32-35 Here, we report the primary 
analyses of event-free survival and pathological 
complete response from the phase 3, interna-
tional, double-blind, placebo-controlled AEGEAN 
trial, which investigated the use of durvalumab 
administered perioperatively (i.e., as neoadjuvant 
and adjuvant therapy) along with neoadjuvant 
chemotherapy in patients with resectable NSCLC.

Me thods

Patients

Eligible patients had newly diagnosed, previously 
untreated, histologically or cytologically docu-
mented, resectable NSCLC (stage IIA to stage 
IIIB [N2 node stage] disease, according to the 
eighth edition of the AJCC Cancer Staging Manual36), 
with mediastinal lymph-node staging performed 
pathologically at the discretion of the investiga-
tor. At enrollment, patients had to be at least 18 
years of age and be candidates for planned sur-
gical treatment with lobectomy, sleeve resection, 
or bilobectomy. Additional inclusion criteria in-
cluded an Eastern Cooperative Oncology Group 
(ECOG) performance-status score of 0 or 1 (on a 
scale of 0 to 5, with higher numbers reflecting 
greater disability); estimated life expectancy of 
at least 12 weeks; documented tumor PD-L1 sta-
tus (assessed at a central laboratory using the 
VENTANA PD-L1 [SP263] immunohistochemis-
try assay); and the presence of at least one lesion 
that qualified as a target lesion according to 
Response Evaluation Criteria in Solid Tumors 
[RECIST], version 1.1.

Key exclusion criteria were previous exposure 
to anti–PD-L1, anti–PD-1, or anti–cytotoxic T-lym-
phocyte antigen 4 antibodies, uncontrolled inter-
current illness, specific active or previously docu-
mented autoimmune disorders, and sublobar 
resections as planned surgery at the time of 
enrollment. With enrollment ongoing, the pro-
tocol was amended to exclude patients with tu-
mors classified as T4 for any reason other than 
size (>7 cm), whose planned surgery at enroll-
ment was pneumonectomy, or who had docu-
mented test results that confirmed the presence 
of an EGFR mutation (confirmed by central test-
ing) or ALK translocation (confirmed by local or 
central testing). Complete eligibility criteria are 
provided in the protocol, available with the full 
text of this article at NEJM.org.

Trial Design

Patients were randomly assigned in a 1:1 ratio to 
receive four cycles of platinum-based chemo-
therapy (administered according to the National 
Comprehensive Cancer Network Clinical Practice 
Guidelines in Oncology37) plus either fixed-dose 
durvalumab (at a dose of 1500 mg) or placebo 
administered intravenously every 3 weeks, fol-
lowed by surgery. After surgery, patients contin-
ued to receive durvalumab or placebo intrave-
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nously every 4 weeks for up to 12 cycles (Fig. S1 
in the Supplementary Appendix, available at 
NEJM.org). Randomization was stratified ac-
cording to disease stage (II or III) and PD-L1 
expression (<1% or ≥1%).

In a treatment approach that was consistent 
with general practice, the chemotherapy regi-
men was determined by histologic findings and 
administered at the investigator’s discretion (de-
tails of permitted regimens are provided in the 
Supplementary Appendix). Surgery was prespeci-
fied to take place no more than 40 days after the 
administration of the last dose of neoadjuvant 
treatment. The initiation of adjuvant treatment 
was scheduled as soon as clinically feasible and 
within 10 weeks after surgery or within 3 weeks 
after completion of postoperative radiotherapy, 
which was permitted if indicated and according 
to local guidance; if indicated, postoperative ra-
diotherapy had to begin within 8 weeks after 
surgery. To be eligible to receive adjuvant dur-
valumab or placebo, patients must have had a 
resection margin of R0 or R1 after surgery, and 
a postsurgical scan must have been performed 
before adjuvant treatment began.

The trial was designed by the sponsor, Astra-
Zeneca. All the patients provided written in-
formed consent, and an independent data and 
safety monitoring committee monitored efficacy 
and safety. The protocol and all amendments 
were approved by the relevant ethics committees 
or institutional review boards, and the trial was 
performed in accordance with the Declaration of 
Helsinki, the International Council for Harmo-
nization Good Clinical Practice guidelines, and 
all applicable laws and regulations. All the in-
vestigators were responsible for the collection of 
data. All the authors participated in writing the 
manuscript and provided approval to submit the 
manuscript for publication. The authors vouch 
for the accuracy and completeness of the data 
and for the fidelity of the trial to the protocol. 
Medical writing assistance, including develop-
ment of the initial draft of the manuscript, was 
funded by the sponsor.

End Points and Assessments

The primary end points were event-free survival 
(evaluated in a blinded fashion by independent 
central review) and pathological complete re-
sponse (evaluated centrally). Key secondary end 
points were major pathological response, disease-
free survival, and overall survival. Other second-

ary end points included pharmacokinetics and 
immunogenicity, patient-reported outcomes, and 
safety. Additional secondary objectives included 
evaluation of the primary and key secondary 
end points in patients with PD-L1 expression of 
1% or more.

Event-free survival was defined as the time 
from randomization to the earliest of the follow-
ing: progressive disease that precluded surgery, 
progressive disease that was discovered and re-
ported by the investigator when attempting 
surgery and that prevented completion of the 
surgery, local or distant recurrence assessed in-
dependently according to RECIST (as described 
in the Supplementary Appendix), or death from 
any cause. All patients were included in the 
analysis of event-free survival, regardless of sur-
gery status; however, not undergoing or com-
pleting surgery for reasons other than progres-
sive disease was not considered to be an event in 
the analysis of event-free survival, and these pa-
tients continued to be followed for event-free sur-
vival until RECIST-defined progression or death.

Primary tumors and sampled lymph nodes 
were assessed for pathological response to neo-
adjuvant treatment by central review.38 Patients 
were considered to have had no response if they 
were not eligible for assessment (including those 
with resection margins of R2 according to local 
assessment) or if a surgical specimen was not 
available. Pathological complete response was 
defined as the absence of any viable tumor cells 
after complete evaluation of the resected lung-
cancer specimen and all sampled regional lymph 
nodes, and major pathological response was 
defined as the presence of 10% or less of viable 
tumor cells in the primary tumor.

Safety was monitored throughout the trial. 
Adverse events were documented according to 
the Medical Dictionary for Regulatory Activities, ver-
sion 25.1, and graded with the use of National 
Cancer Institute Common Toxicity Criteria for 
Adverse Events, version 5.0.

Statistical Analysis

We planned that 800 eligible patients would 
undergo randomization in the intention-to-treat 
population, including 740 patients in the modi-
fied intention-to-treat population, which excluded 
patients with documented EGFR or ALK altera-
tions who were enrolled before a protocol 
amendment. We would consider trial findings to 
be positive if either event-free survival or patho-
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logical complete response in the modified inten-
tion-to-treat population was significantly better 
in the durvalumab group than in the placebo 
group. Complete statistical analysis methods are 
described in the Supplementary Appendix.

Efficacy analyses were performed in the modi-
fied intention-to-treat population, and safety 
was assessed in all the patients who had under-
gone randomization and received at least one 
dose of any trial treatment (i.e., durvalumab or 
chemotherapy) or placebo (the safety analysis 
set). Interim and final analyses of pathological 
complete response and the interim analysis of 
event-free survival (all reported here) were trig-
gered by prespecified criteria.

To strongly control the two-sided type I error 
rate at 0.05, a hierarchical multiple testing pro-
cedure that included a gatekeeping strategy was 
used across the primary end points and alpha-
controlled secondary end points, with alpha allo-
cation and recycling between end points and the 
interim and final analyses (Fig. S2 and Table S1 
in the Supplementary Appendix). As a result, the 
planned interim analysis of pathological com-
plete response (based on a modified intention-
to-treat population of 400 patients) had a 55% 
power to detect a between-group difference of 
12 percentage points at a two-sided significance 
level of 0.008%, and the first planned interim 
analysis of event-free survival (based on 740 pa-
tients in the modified intention-to-treat popula-
tion with 224 events) had a 50% power to show 
a hazard ratio for disease progression, recur-
rence, or death of 0.69 with a two-sided signifi-
cance level of 0.665%.

For event-free survival, the P value was calcu-
lated with the use of a stratified log-rank test 
and compared against a significance boundary 
of 0.990% (on the basis of a total 5% alpha with 
adjustment for interim analysis). For the patho-
logical response end points, P values were calcu-
lated by means of a stratified Cochran–Mantel–
Haenszel test and compared against an adjusted 
significance boundary of 0.008%. Significance 
boundaries were calculated with the use of a 
Lan–DeMets alpha spending function with an 
O’Brien–Fleming boundary.

R esult s

Patients
Between January 2, 2019, and April 19, 2022, a 
total of 1480 patients from 28 countries were 

enrolled; of these patients, 802 were randomly 
assigned to receive durvalumab (400) or placebo 
(402), representing the intention-to-treat popula-
tion (Fig. S3). The characteristics of this popu-
lation (Table S2) were generally representative of 
an international population of patients with re-
sectable NSCLC who were recruited across Asia, 
Europe, North America, and South America 
(Table S3). Overall, 16.1% of the patients who 
had undergone randomization were Hispanic or 
Latino, and less than 1% were Black. The modi-
fied intention-to-treat population (which excluded 
62 patients with known EGFR or ALK alterations) 
was made up of 740 patients (366 in the dur-
valumab group and 374 in the placebo group).

At baseline, the demographic and clinical 
characteristics of the patients and their planned 
neoadjuvant platinum therapies were largely bal-
anced between the groups in the modified inten-
tion-to-treat population (Table  1). The median 
age of the patients was 65 years, and most were 
male (71.6%), had an ECOG performance-status 
score of 0 (68.4%), and were current or former 
smokers (85.5%). More than 70% of the patients 
had stage III disease, and approximately half 
had N2 disease. Approximately equal propor-
tions of the patients had disease with squamous 
and nonsquamous histologic characteristics. 
Overall, 33.4% of the patients had tumor PD-L1 
expression of less than 1%, and carboplatin was 
the planned neoadjuvant platinum agent in 
73.5% of the patients.

In the modified intention-to-treat population, 
as of November 10, 2022 (the date of the data 
cutoff for the first planned interim analysis of 
event-free survival), the median duration of fol-
low-up among patients without an event in the 
event-free-survival analysis was 11.7 months 
(range, 0.0 to 46.1). Approximately 85% of the 
patients had completed four cycles of both che-
motherapy agents in each group, and more than 
60% had started receiving adjuvant durvalumab 
or placebo (Table 2; see Table S4 for details of 
neoadjuvant treatment exposure). Only 6.4% of 
the patients received postoperative radiotherapy, 
which was allowed under the protocol. Overall, 
24.0% of the patients in the durvalumab group 
and 21.1% of the patients in the placebo group 
had completed 12 cycles of adjuvant durvalumab 
or placebo at the time of data cutoff; 18.6% and 
18.7%, respectively, had prematurely discontin-
ued the adjuvant trial regimen, most commonly 
due to disease progression (Fig. S3); and 23.2% 
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Table 1. Characteristics at Baseline and Planned Treatment, Modified Intention-to-Treat Population.*

Characteristic†
Durvalumab Group 

(N = 366)
Placebo Group 

(N = 374)

Age

Median (range) — yr 65 (30–88) 65 (39–85)

≥75 yr — no. (%) 44 (12.0) 36 (9.6)

Sex — no. (%)

Male 252 (68.9) 278 (74.3)

Female 114 (31.1) 96 (25.7)

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

0 251 (68.6) 255 (68.2)

1 115 (31.4) 119 (31.8)

Race — no. (%)§

Asian 143 (39.1) 164 (43.9)

White 206 (56.3) 191 (51.1)

Other 17 (4.6) 19 (5.1)

Ethnic group — no.(%)

Hispanic or Latino 63 (17.2) 56 (15.0)

Not Hispanic or Latino 303 (82.8) 318 (85.0)

Geographic region — no. (%)

Asia 142 (38.8) 163 (43.6)

Europe 141 (38.5) 140 (37.4)

North America 43 (11.7) 43 (11.5)

South America 40 (10.9) 28 (7.5)

Smoking status — no. (%)

Current 95 (26.0) 95 (25.4)

Former 220 (60.1) 223 (59.6)

Never 51 (13.9) 56 (15.0)

Disease stage — no. (%)¶

II 104 (28.4) 110 (29.4)

IIIA 173 (47.3) 165 (44.1)

IIIB 88 (24.0) 98 (26.2)

TNM classification, primary tumor — no. (%)‖

T1 44 (12.0) 43 (11.5)

T2 97 (26.5) 108 (28.9)

T3 128 (35.0) 129 (34.5)

T4 97 (26.5) 94 (25.1)

TNM stage, regional lymph nodes — no. (%)

N0 110 (30.1) 102 (27.3)

N1 75 (20.5) 87 (23.3)

N2 181 (49.5) 185 (49.5)

Single-station 141 (38.5) 132 (35.3)

Multistation 34 (9.3) 40 (10.7)
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and 23.5%, respectively, were still receiving ad-
juvant durvalumab or placebo. Among patients 
in the safety analysis set who had received adju-
vant treatment, the first cycle of durvalumab or 
placebo was delayed in 21 patients (7.9%) and 15 
patients (5.9%), respectively, with the most com-
mon reason for the delay being adverse events 
(in 8 patients and 5 patients, respectively), fol-
lowed by logistic reasons (in 5 and 4 patients) 
and patient decision (in 4 and 3 patients).

Surgery

As of the data-cutoff date, approximately 81% of 
the patients in each group in the modified inten-
tion-to-treat population had undergone surgery 
(i.e., curative-intent thoracic surgery attempted, 
regardless of whether it was completed) (Ta-
ble  2). In total, 77.6% of the patients in the 
durvalumab group and 76.7% of those in the 
placebo group had completed surgery (i.e., cura-
tive-intent thoracic surgery that was deemed 
completed by the investigator), among whom a 

slightly higher proportion of patients in the dur-
valumab group than in the placebo group had 
R0 resection (94.7% vs. 91.3%); 4.2% of patients 
in the durvalumab group had R1 resection as 
compared with 7.7% of patients in the placebo 
group. See the Supplementary Appendix for a 
summary of the most common reasons that 
surgery was not performed or completed in pa-
tients in the intention-to-treat population (Table 
S5), details of surgical delays in the safety 
analysis set (Table S6), and details of surgery 
and surgical outcomes in the modified inten-
tion-to-treat population (Table S7).

Efficacy

At the first interim analysis of event-free survival 
(with 31.9% data maturity), event-free survival in 
the modified intention-to-treat population was 
of significantly longer duration in the durvalumab 
group than in the placebo group (Fig. 1A); the 
stratified hazard ratio for disease progression, 
recurrence, or death was 0.68 (95% confidence 

Characteristic†
Durvalumab Group 

(N = 366)
Placebo Group 

(N = 374)

Histologic classification — no. (%)

Squamous 169 (46.2) 191 (51.1)

Nonsquamous 196 (53.6) 179 (47.9)

PD-L1 expression — no. (%)

Tumor cell <1% 122 (33.3) 125 (33.4)

Tumor cell 1 to 49% 135 (36.9) 142 (38.0)

Tumor cell ≥50% 109 (29.8) 107 (28.6)

Planned neoadjuvant platinum agent — no. (%)

Cisplatin 100 (27.3) 96 (25.7)

Carboplatin 266 (72.7) 278 (74.3)

*	�The modified intention-to-treat population included all patients who had undergone randomization, excluding patients 
with documented EGFR or ALK alterations. PD-L1 denotes programmed cell death ligand 1, and TNM tumor–node–
metastasis.

†	�Characteristics for which there were missing or other responses were histologic classification (0.3% of the patients in the 
durvalumab group and 1.1% of those in the placebo group had other histologic classification), disease stage (0.3% in 
the durvalumab group had stage IV disease and 0.3% in the placebo group had stage III [not otherwise specified] dis-
ease, as reported on the electronic case-report form), and N2 lymph node station stage (1.6% in the durvalumab group 
and 3.5% in the placebo group had N2 disease with missing data on single-station vs. multistation classification).

‡	�Eastern Cooperative Oncology Group (ECOG) performance-status scores range from 0 to 5, with higher scores indicat-
ing greater disability.

§	� Race was reported by the patients.
¶	�Patients with stage IIA disease to stage IIIB (N2 node stage) disease according to the eighth edition of the AJCC Cancer 

Staging Manual were enrolled.36

‖	�All patients had disease that was classified as M0 except for one patient in the durvalumab group who had disease that 
was classified as M1 (not otherwise specified).

Table 1. (Continued.)
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interval [CI], 0.53 to 0.88; P = 0.004). At the 
12-month landmark analysis, the percentage of 
patients with event-free survival was 73.4% in the 
durvalumab group (95% CI, 67.9 to 78.1) and 
64.5% in the placebo group (95% CI, 58.8 to 
69.6); at 24 months, event-free survival was 63.3% 
in the durvalumab group (95% CI, 56.1 to 69.6) 
and 52.4% in the placebo group (95% CI, 45.4 to 
59.0). Event-free survival benefit with durvalumab 
as compared with placebo was maintained 
across most subgroups prespecified at baseline 
(Fig.  1B). See the Supplementary Appendix for 
outcomes across subgroups defined by the 
planned neoadjuvant platinum agent (Fig. S4), dis-
ease stage (Fig. S5), PD-L1 expression (Fig. S6), and 
histologic characteristics of the tumor (Fig. S7).

At the final analysis of pathological complete 
response (at data cutoff on November 10, 2022), 
for which no formal statistical testing was per-
formed, pathological complete response was 
seen in a higher proportion of patients in the 
durvalumab group (17.2%; 95% CI, 13.5 to 21.5) 
than in the placebo group (4.3%; 95% CI, 2.5 to 
6.9) (Fig.  2). Results for pathological complete 

Table 2. Treatment Summary in the Modified Intention-to-treat Population.

Trial Phase
Durvalumab Group 

(N = 366)
Placebo Group 

(N = 374)

Neoadjuvant phase — no. (%)

Underwent randomization 366 (100) 374 (100)

Received chemotherapy plus durvalumab or placebo 366 (100) 371 (99.2)

Completed four cycles of both chemotherapy agents 310 (84.7) 326 (87.2)

Completed four cycles of durvalumab or placebo 318 (86.9) 331 (88.5)

Surgery*

Underwent surgery — no. (%) 295 (80.6) 302 (80.7)

Did not undergo surgery — no. (%)† 71 (19.4) 72 (19.3)

Completed surgery — no. (%) 284 (77.6) 287 (76.7)

R0 resection — no./total no. (%) 269/284 (94.7) 262/287 (91.3)

R1 resection — no./total no. (%) 12/284 (4.2) 22/287 (7.7)

Did not complete surgery — no. (%) 11 (3.0) 15 (4.0)

Adjuvant phase, ongoing — no. (%)

Started durvalumab or placebo‡ 241 (65.8) 237 (63.4)

Completed durvalumab or placebo 88 (24.0) 79 (21.1)

Discontinued durvalumab or placebo 68 (18.6) 70 (18.7)

Ongoing durvalumab or placebo 85 (23.2) 88 (23.5)

*	�Surgery status was assessed by the investigator. Patients who underwent surgery were those for whom curative-intent 
thoracic surgery was attempted, regardless of whether it was completed. Patients who completed surgery were those 
for whom curative-intent thoracic surgery was completed.

†	�Numbers include patients who had surgery outside the trial.
‡	�For patients to have been eligible for adjuvant durvalumab or placebo, they must have had an R0 or R1 margin after 

surgery, and a postsurgical scan must have been performed before adjuvant treatment began.

Figure 1 (facing page). Event-free Survival in the Modified 
Intention-to-Treat Population.

Shown are the results of analyses of data from 740 pa-
tients as of the data cutoff of November 10, 2022. Panel 
A shows Kaplan–Meier estimates of event-free survival 
among the patients in the modified intention-to-treat 
population (i.e., all the patients who had undergone ran-
domization without documented EGFR or ALK alterations). 
Dashed lines indicate the 12-month and 24-month event-
free survival landmark points. Panel B shows a forest plot 
of event-free survival in prespecified baseline subgroups; 
all are subgroups of the modified intention-to-treat popu-
lation except the EGFR-mutation–positive subgroup, 
which is a subgroup of the intention-to-treat population. 
The size of the data point is proportional to the number 
of events in each subgroup. Shading indicates the hazard 
ratio and 95% confidence interval for the modified inten-
tion-to-treat population. Race was reported by the pa-
tients. (The ALK-translocation–positive subgroup was 
also excluded; owing to the small number of patients in 
that subgroup [11], those results are not shown here.) 
Eastern Cooperative Oncology Group (ECOG) perfor-
mance-status scores range from 0 to 5, with higher 
scores indicating greater disability. Disease stage was de-
fined according to the eighth edition of the AJCC Cancer 
Staging Manual. CI denotes confidence interval, NR not 
reached, and PD-L1 programmed death ligand 1.
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response and major pathological response were 
consistent (P<0.001 for both) at the interim 
analysis of pathological complete response 
(among 402 patients at data cutoff on January 
14, 2022) (Fig. S8 and Fig. S9). Pathological re-
gression in the primary tumor was greater over-
all in the durvalumab group than in the placebo 
group (Fig. S10). The independently assessed 
objective response rate before surgery was 56.3% 
(95% CI, 51.0 to 61.4) in the durvalumab group 
and 38.0% (95% CI, 33.0 to 43.1) in the placebo 
group (Table S8).

A total of 51 patients who had known EGFR 
mutations were enrolled before the adoption of 
a protocol amendment but were not included in 
the modified intention-to-treat population. Pre-
planned subgroup analyses suggested that there 
was no clear evidence of clinical benefit with the 
use of durvalumab as compared with placebo in 
this subgroup (Fig. 1B and Fig. 2C).

Safety

Adverse events of any cause occurred in 96.5% 
of the patients who received durvalumab and 
94.7% of the patients who received placebo (Ta-

ble 3); adverse events of any cause occurred in 
91.0% and 89.2%, respectively, during the neo-
adjuvant treatment phase. Adverse events possi-
bly related to any trial-related treatment (dur-
valumab or chemotherapy) or placebo occurred 
in 86.8% of patients in the durvalumab group 
and 80.7% of patients in the placebo group. The 
incidence of maximum grade 3 or 4 adverse 
events of any cause was similar in the two groups 
(42.4% in the durvalumab group and 43.2% in 
the placebo group, with 32.2% and 36.2% of 
patients in the respective groups having such 
events during the neoadjuvant treatment phase). 
The incidence of maximum grade 3 or 4 adverse 
events that were possibly related to any trial 
treatment or placebo was also similar in the two 
groups (32.4% and 32.9%).

Adverse events of any cause that led to the 
discontinuation of durvalumab or placebo oc-
curred in 12.0% and 6.0% of patients, respec-
tively (in 6.7% vs. 3.8% of patients during the 
neoadjuvant treatment phase). Adverse events 
with an outcome of death possibly related to 
any trial treatment or placebo were uncommon, 
with occurrences in 1.7% of patients in the 
durvalumab group and 0.5% of those in the 
placebo group. The most common adverse 
events of any cause largely ref lected the safety 
profile of the chemotherapy agents used in the 
trial (Table S9); the incidence of the most 
common adverse events was largely similar 
across both groups. There were more occur-
rences of rashes of any grade in the durvalumab 
group than in the placebo group (14.0% vs. 
8.5%) and more occurrences of pruritus (11.7% 
vs. 5.5%); however, grade 3 or 4 rash and pru-
ritus events were uncommon and occurred 
with similar frequency in the two groups (see 
Table S10 for a summary of the most common 
adverse events possibly related to trial treatment 
or placebo).

Immune-mediated adverse events of any 
grade were reported in 23.7% of patients who 
received durvalumab and 9.3% of patients who 
received placebo (Table S11); most were grade 1 
or 2 adverse events, with grade 3 or 4 immune-
mediated adverse events reported in 4.2% and 
2.5%, respectively, in the two groups. Immune-
mediated pneumonitis of any grade was report-
ed in 3.7% of patients in the durvalumab group 
and 1.8% of those in the placebo group; grade 3 

Figure 2 (facing page). Pathological Response in the 
Modified Intention-to-Treat Population.

Shown are the results of analyses of data from 740 pa-
tients as of the data-cutoff date of November 10, 2022. 
Pathological response was assessed by central review 
with the use of recommendations from the Internation-
al Association for the Study of Lung Cancer (2020).38 
Pathological complete response (Panel A) was defined 
as a lack of viable tumor cells after complete evaluation 
of the resected lung-cancer specimen and all sampled 
regional lymph nodes. Major pathological response 
(Panel B) was defined as 10% or less of viable tumor 
cells in the lung primary tumor after complete evalua-
tion of the resected lung-cancer specimen. Patients 
were considered to have had no response if they were 
not eligible for assessment (including those with R2 re-
section margins by local assessment) or if a surgical 
specimen was not available. Pathological complete re-
sponse in prespecified baseline subgroups is shown in 
a forest plot (Panel C); all are subgroups of the modi-
fied intention-to-treat population except the EGFR-mu-
tation–positive subgroup, which is a subgroup of the 
intention-to-treat population. The size of the data point 
is proportional to the number of events in each sub-
group. Shading indicates the hazard ratio and 95% con-
fidence interval for the modified intention-to-treat pop-
ulation. Disease stage was defined according to the 
eighth edition of the AJCC Cancer Staging Manual.
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or 4 immune-mediated pneumonitis was reported 
in 1.2% and 1.0%, respectively.

Discussion

In patients with resectable NSCLC, perioperative 
durvalumab plus neoadjuvant chemotherapy, as 
compared with neoadjuvant chemotherapy alone, 
was associated with significantly better results 
with regard to the two primary end points of 
event-free survival (hazard ratio for disease pro-
gression, recurrence, or death, 0.68; P = 0.004) 
and pathological complete response (difference 
in proportions, 13.0 percentage points; P<0.001), 
with a safety profile that was consistent with the 
individual agents, and had no detrimental effect 
on the completion of neoadjuvant chemotherapy 
or surgery. A significant benefit with regard to 
event-free survival was noted at the first planned 
interim analysis with 31.9% data maturity and a 
median follow-up of 1 year (among patients who 
had not had an event in the event-free survival 

analysis), when approximately one fourth of pa-
tients were still receiving adjuvant durvalumab 
or placebo.

Improvements in event-free survival and path-
ological complete response with durvalumab 
were broadly observed across subgroups, includ-
ing in patients with PD-L1 expression of less 
than 1%, although the magnitude of benefit was 
greater in patients with PD-L1 expression of at 
least 50%. Although benefit was seen across all 
smoking-status subgroups, the greatest benefit 
was in current and former smokers, a finding 
consistent with the results of other immuno-
therapy trials.39 Although improvements in event-
free survival and pathological complete response 
were greater among patients who received dur-
valumab, the magnitude of benefit varied, with 
patients with stage II disease having a relatively 
larger benefit with regard to pathological com-
plete response and patients with stage IIIA dis-
ease (the largest subgroup) having a relatively 
larger benefit with regard to event-free survival.

Our trial was designed and began enrollment 
before approval of adjuvant osimertinib for pa-
tients with EGFR-mutated resectable NSCLC. The 
results of the phase 3 ADAURA trial were pub-
lished during the period in which AEGEAN was 
enrolling patients and established a new treat-
ment standard for patients with EGFR-mutated 
disease.40 In light of this new standard as well as 
emerging data from external trials that suggest 
patients with EGFR or ALK alterations have a lim-
ited response to immunotherapy,41 the AEGEAN 
protocol was amended to exclude these patients 
from further enrollment and from efficacy anal-
yses in the modified intention-to-treat popula-
tion. No clear evidence of benefit with periop-
erative durvalumab was noted in the subgroup 
of patients with documented EGFR mutations 
who were enrolled before this amendment, al-
though this subgroup analysis had limited sta-
tistical power given the small patient numbers.

The use of perioperative durvalumab plus 
neoadjuvant chemotherapy in the AEGEAN trial 
was associated with a safety profile that was 
consistent with the known profiles of durvalumab 
and chemotherapy. The incidence of maximum 
grade 3 or 4 adverse events of any cause was 
similar in the two groups, occurring in 42.4% of 
patients who received durvalumab and 43.2% of 
those who received placebo. Adverse events that 
were possibly related to a trial treatment or to 
placebo that resulted in death were rare in both 

Table 3. Summary of Adverse Events in the Safety Analysis Set.*

Event

Durvalumab  
Group 

(N = 401)

Placebo  
Group 

(N = 398)

no. of patients (%)

Adverse events of any grade and any cause 387 (96.5) 377 (94.7)

Maximum grade 3 or 4 170 (42.4) 172 (43.2)

Serious adverse events 151 (37.7) 125 (31.4)

Events leading to death 23 (5.7) 15 (3.8)

Leading to discontinuation of durvalumab 
or placebo

48 (12.0) 24 (6.0)

Leading to cancellation of surgery 7 (1.7) 4 (1.0)

Adverse events of any grade possibly related to 
durvalumab, placebo, or chemotherapy

348 (86.8) 321 (80.7)

Maximum grade 3 or 4 130 (32.4) 131 (32.9)

Events leading to death† 7 (1.7) 2 (0.5)

*	�The safety analysis set includes all patients who underwent randomization and 
received at least one dose of trial treatment or placebo; one patient assigned 
to the placebo group erroneously received a single cycle of durvalumab (in 
the adjuvant phase) and was included in the durvalumab group for the safety 
analysis set. Safety data is shown for the overall trial period, which spans the 
time from the first dose of any trial treatment or placebo until the earliest of 
the last dose of any trial treatment or placebo or surgery plus 90 days, the data-
cutoff date, or the date of the first dose of subsequent anticancer treatment.

†	�Adverse events with an outcome of death included deaths assessed by the 
investigator as possibly related to any systemic trial treatment and include 
interstitial lung disease (in two patients) and immune-mediated lung disease, 
pneumonitis, hemoptysis, myocarditis, and decreased appetite (one patient 
each) in the durvalumab group and pneumonia and infection (one patient 
each) in the placebo group.

The New England Journal of Medicine 
Downloaded from nejm.org at UNIV OF PENN LIBRARY on December 12, 2023. For personal use only. No other uses without permission. 

 Copyright © 2023 Massachusetts Medical Society. All rights reserved. 



n engl j med 389;18  nejm.org  November 2, 2023 1683

Perioper ative Durvalumab for Non–Small-Cell Lung Cancer

groups. As expected, immune-mediated adverse 
events were more common in the durvalumab 
group than in the placebo group (23.7% vs. 
9.3%); however, most immune-mediated adverse 
events were grade 1 or 2. Also, although differ-
ences in the populations and designs of the 
AEGEAN and PACIFIC trials confound cross-
trial comparisons (particularly the use of chemo-
radiotherapy in the PACIFIC trial), it is notable 
that the incidence of any-grade and grade 3 or 4 
immune-mediated adverse events was similar in 
the two trials.29

With regard to resectable NSCLC, findings 
from the AEGEAN trial and other recent trials (i.e., 
CheckMate-816, IMpower010, KEYNOTE-091, 
Neotorch, and KEYNOTE-671)18-20,25,26 have con-
firmed the benefits of immunotherapy given as 
neoadjuvant treatment in combination with che-
motherapy, as adjuvant treatment, or both. How-
ever, differences in trial design and patient popu-
lations confound cross-trial comparisons. Results 
from the AEGEAN trial and other trials24-26 rein-
force the importance of perioperative treatment 
approaches that combine the benefits of neoad-
juvant and adjuvant immunotherapy, priming 
antitumor immunity while the primary tumor 
and lymph nodes are present, and eradicating 
residual micrometastases before and after sur-
gery.27 Although the relative contributions of the 
neoadjuvant and adjuvant immunotherapy com-

ponents cannot be directly determined from the 
current trial, cross-trial comparisons in all-comer 
PD-L1 populations suggest that regimens that 
included a neoadjuvant immunotherapy compo-
nent (both neoadjuvant-only and perioperative 
immunotherapy)18,25,26 appear to confer benefit 
that is at least similar to, if not greater than, that 
with adjuvant immunotherapy alone.19,20 Future 
trials may focus on comparing and tailoring 
these different approaches (i.e., neoadjuvant vs. 
adjuvant vs. perioperative immunotherapy).

Findings from the AEGEAN trial show a clear 
clinical benefit with perioperative immunother-
apy in patients with resectable NSCLC. On the 
basis of the current findings, perioperative dur-
valumab plus neoadjuvant chemotherapy should 
be considered as a potential new treatment op-
tion for patients with resectable NSCLC.
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