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Summary
Background This phase 2 trial aimed to compare adjuvant icotinib with observation in patients with epidermal growth
factor receptor (EGFR) mutation-positive resected stage IB non-small cell lung cancer (NSCLC).

Methods We performed a randomised, open-label, phase 2 trial from May 1, 2015 to December 29, 2020 at Sun
Yat-sen University Cancer Center in China. Patients with completely resected, EGFR-mutant, stage IB (the 7th
edition of TNM staging) NSCLC without adjuvant chemotherapy were randomised (1:1) to receive adjuvant
therapy with icotinib (125 mg, three times daily) for 12 months or to undergo observation until disease
progression or intolerable toxicity occurred. The primary endpoint was 3-year disease-free survival (DFS). CORIN
(GASTO1003) was registered with Clinicaltrials.gov, with the number NCT02264210.

Findings A total of 128 patients were randomised, with 63 patients in the icotinib group and 65 patients in the
observation group. The median duration of follow-up was 39.9 months. The three-year DFS was significantly higher
in the icotinib group (96.1%, 95% confidence interval [CI], 91.3–99.9) than in the observation group (84.0%, 95% CI,
75.1–92.9; P = 0.041). The DFS was significantly longer in the icotinib group than in the observation group, with a
hazard ratio (HR) of 0.23 (95% CI, 0.07–0.81; P = 0.013). The OS data were immature, with three deaths in the
observation arm. In the icotinib group, adverse events (AEs) of any grade were reported in 49 patients (77.8%),
and grade 3 or greater AEs occurred in four patients (6.3%). No treatment-related deaths occurred.

Interpretation Our findings suggested that adjuvant icotinib improved the 3-year DFS in patients with completely
resected EGFR-mutated stage IB NSCLC with a manageable safety profile.

Funding This study was sponsored by Betta Pharmaceutical Co., Ltd.
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Introduction
Lung cancer is the leading cause of cancer mortality
worldwide, with an estimated 12.8 million deaths per
year, accounting for approximately 1 in 5 cancer deaths.1

Non-small cell lung cancer (NSCLC) is the most com-
mon pathological type and accounts for approximately
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80% of all lung cancer cases.2 Only 30% of patients
with NSCLC are suitable for surgery, which is consid-
ered the most effective treatment option.3,4 The absolute
survival improvement at 5 years following adjuvant
cisplatin-based chemotherapy in patients with early-
stage NSCLC is 5.4%.5 Although platinum-based
ersity Cancer Center, State Key Laboratory of Oncology in South China,
ast, Guangzhou 510060, China.
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Research in context

Evidence before this study
Increasing evidence suggests that adjuvant epidermal growth
factor receptor tyrosine kinase inhibitors (EGFR-TKIs) may be
effective in a selected population after resection of early-stage
non-small cell lung cancer (NSCLC). However, prospective
clinical trials of these regimens have largely excluded patients
with stage IB disease. Despite of efficacy among patients with
stage IB in the ADAURA study, rare trial was designed
specifically for stage IB EGFR-mutant NSCLC. We searched
PubMed using the terms “stage IB” and “EGFR-TKI” and
“adjuvant” up to September 30, 2022, and we identified only
a small number of clinical trials reporting the efficacy and
safety of adjuvant EGFR-TKI therapies for treatment of stage
IB NSCLC.

Added value of this study
To the best of our knowledge, this phase II trial is the first
prospective, randomised study to evaluate the efficacy and
safety of adjuvant icotinib in a patient population with
completely resected stage IB (the 7th edition of TNM

staging) NSCLC who had not received adjuvant
chemotherapy or perioperative radiation therapy. Our
study does provide important evidence that an EGFR-TKI,
in the adjuvant setting, has anti-tumour efficacy and is
generally well tolerated in patients with completely
resected stage IB NSCLC.

Implications of all the available evidence
The results of the phase II trial suggest that adjuvant icotinib
is a well-tolerated regimen for patients with completely
resected stage IB (the 7th edition of TNM staging) NSCLC,
with longer disease-free survival (DFS) in the icotinib group
than in the observation group. These findings address an
important knowledge gap for the treatment of completely
resected stage IB NSCLC and also suggest that adjuvant EGFR-
TKIs are a valuable therapeutic strategy. Given the limited
studies on the role of adjuvant EGFR-TKIs in stage IB NSCLC,
our results could directly improve clinical practise and broaden
treatment options for patients with completely resected stage
IB NSCLC.
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chemotherapy following surgery improves survival in
patients with stage II-IIIA NSCLC and in selected pa-
tients with IB disease, the survival outcomes are not
satisfactory.6 The 5-year survival rate following surgery
and adjuvant chemotherapy ranges from 67% for stage
IB disease to 39% for stage IIIA disease, and disease
recurrence remains high across all disease stages.7 Lung
cancer screening has proven to reduce mortality by
20–30%, and more than a half of screening-detected
lung cancers were stage I disease.8,9 The increasing
use of screening will lead to a substantial shift to early-
stage (including stage IB) NSCLC, making adjuvant
treatment for stage IB disease a major challenge.

An epidermal growth factor receptor (EGFR) shows a
very high prevalence in patients from eastern Asia (40%–

60%) compared with patients from Western countries
(10%–15%).10 EGFR tyrosine kinase inhibitors (TKIs) have
been established for advanced EGFR-mutant NSCLC.11

Many efforts have been made to explore the role of
EGFR-TKIs as an adjuvant treatment for EGFR-mutant
NSCLC.12–19 A prior meta-analysis showed that EGFR-
TKIs can significantly improve disease-free survival
(DFS) and that TKIs are associated with fewer adverse
events (AEs) in patients with resected EGFR-mutant
NSCLC than chemotherapy in the adjuvant setting.20 In
the ADAURA trial, 3-year osimertinib in patients with
resected EGFR-mutated stage IB-IIIA (the 7th edition of
TNM staging) disease improved DFS compared with
placebos, with a hazard ratio (HR) of 0.20.21 Based on the
results of the ADAURA study, the third-generation TKI
osimertinib was approved by the FDA for NSCLC patients
with sensitising EGFR mutations (exon 19 deletion or
exon 21 L858R) in the adjuvant setting.6,22
Icotinib is a first-generation EGFR-TKI that shows
similar efficacy but a good safety profile when compared
with gefitinib in pretreated patients with advanced
NSCLC in the ICOGEN trial.23 In the CONVINCE trial,
first-line icotinib significantly prolonged progression-
free survival (PFS) and had a good tolerability profile
in advanced EGFR-mutated lung adenocarcinoma
compared with chemotherapy.24 The recent EVIDENCE
trial demonstrated that icotinib improves DFS and is
associated with a more favourable safety profile in pa-
tients with resected EGFR-mutant stage II-IIIA
NSCLC.18 Based on the results from EVIDENCE, first-
generation icotinib was approved in China for resected
EGFR-mutant stage II-IIIA NSCLC in the adjuvant
setting. However, no study has been designed specif-
ically for stage IB NSCLC with EGFR mutations. This
phase II study was designed to assess whether adjuvant
therapy with first-generation icotinib can improve sur-
vival outcomes compared with observation in patients
with resected EGFR-mutant stage IB (the 7th edition of
TNM staging) NSCLC without adjuvant chemotherapy.
Methods
Study design and participants
CORIN (GASTO1003) was a randomised, open-label,
phase 2 trial conducted at Sun Yat-sen University Can-
cer Center in China. Eligible patients were ≥18 years
old; had an Eastern Cooperative Oncology Group per-
formance status (ECOG PS) score of 0 or 1; had
completely resected (R0) stage IB disease (according to
the 7th edition of the AJCC TNM staging system for
lung cancer25); and had a confirmed EGFR mutation
www.thelancet.com Vol 57 March, 2023
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(exon 19 deletion, exon 21 L858R, or uncommon EGFR
mutations including exon 18 G719X, exon 20 S768I, and
exon 21 L861Q). Additional eligibility criteria were a life
expectancy of at least 1 year, adequate haematological
function (absolute neutrophil count ≥2.0 × 109/L,
platelet count ≥100 × 109/L, and haemoglobin ≥9 g/dL),
adequate liver function (serum total bilirubin ≤1.5 times
the upper limit of normal; aspartate aminotransferase
and alanine aminotransferase ≤2.5 times the upper
limit of normal), and adequate renal function (serum
creatinine clearance ≥60 mL/min).

Key exclusion criteria included a second primary
malignancy within 5 years (except for cured basal cell
carcinoma of the skin or cured in situ carcinoma of the
uterine cervix); prior treatment with antitumor agents or
radiotherapy; a history of severe drug hypersensitivity; a
history of interstitial pneumonitis; a history of myocar-
dial infarction or angina within the past 6 months; any
unstable systemic disease (such as unstable heart dis-
ease or uncontrolled hypertension); an active uncon-
trolled infection; and pregnancy or lactation. We
excluded patients who had been treated with neo-
adjuvant chemotherapy, adjuvant chemotherapy, or
perioperative radiation therapy. The decisions for not
receiving adjuvant chemotherapy were made according
to physician and patient choices.

The study was approved by the medical ethical
committee of the Guangdong Association of Study of
Thoracic Oncology (GASTO) and the Medical Ethics
Committee of Sun Yat-sen University Cancer Center.
The trial protocol and statistical analysis plan are avail-
able in the supplementary material. This trial was con-
ducted in accordance with the Declaration of Helsinki
and Good Clinical Practise guidelines and the policy of
the trial sponsor, Betta Pharmaceuticals. This article was
prepared in accordance with CONSORT guidelines
(Supplementary Table S1). All patients provided written
informed consent. CORIN (GASTO1003) was registered
with Clinicaltrials.gov, with the number NCT02264210.

Randomisation and masking
Randomisation was performed by the study staff of the
GASTO through a computer-generated sequence with a
minimisation method that balanced sex (male vs. fe-
male) and ECOG PS (0 vs. 1) for random assignment.
Eligible patients were randomly assigned in a 1:1 ratio to
either receive oral icotinib or undergo observation. All
investigators, study personnel, and patients were not
masked to patient distribution.

Procedures
Baseline assessments before study entry included a full
history and a physical examination, enhanced computed
tomography (CT) scans of the chest and the upper
abdomen, brain magnetic resonance imaging (MRI),
and haematologic and biochemical testing. The baseline
assessments were performed within 4 weeks before the
www.thelancet.com Vol 57 March, 2023
administration of icotinib. Eligible patients received
either 1 year of icotinib (125 mg thrice daily adminis-
tered orally) or none. The start of treatment needed to be
within 4 weeks after surgical resection. The therapy
continued until disease progression or intolerable toxic
effects occurred.

Follow-up assessments were scheduled at month 3
and month 6 after surgery, every 6 months until 5 years,
and every 12 months thereafter. The follow-up assess-
ments involved a physical examination and contrast-
enhanced CT of the chest. Brain MRI was scheduled
every 12 months. Bone scans and other examinations
were performed based on symptoms. Disease recur-
rence was evaluated at follow-up visits and was deter-
mined according to the Response Evaluation Criteria in
Solid Tumours (RECIST) version 1.1 by the in-
vestigators. At disease relapse, the dates and sites of
recurrence were recorded. Post-recurrence therapy was
permitted.

Safety and tolerability were evaluated at every visit for
the icotinib group. All AEs were classified according to
the National Cancer Institute’s Common Terminology
Criteria for Adverse Events (NCI-CTCAE) version 4.0.
AEs were managed according to the AE management
protocol.

Outcomes
The primary endpoint was 3-year DFS, which was
defined as the proportion of patients who were disease
free at 3 years. The secondary endpoints included DFS
(time from random assignment to documented disease
recurrence or death, whichever occurred first), central
nervous system (CNS)-related DFS (time from ran-
domisation to CNS recurrence or death, whichever
occurred first), overall survival (OS, time from random
assignment to death from any cause), safety and
tolerability.

Statistical analysis
On the basis of the CALGB 9633 trial, we projected a 3-
year DFS of 60% for patients with stage IB NSCLC. The
study was designed to determine whether adjuvant
icotinib would result in a 17% absolute improvement
(from 60% to 77%) in 3-year DFS, with 80% power at a
two-sided α of 0.1. This improvement corresponded to
an hazard ratio (HR) of 0.5. Assuming an accrual time
of 2 years, a follow-up time of 3 years, and an anticipated
dropout rate of 5%, a total of 128 patients would be
required to be randomly assigned.

The point estimates of 3-year DFS were calculated by
the Kaplan–Meier method, and the difference in 3-year
DFS between groups was compared by the Z test. The
median DFS and OS were estimated by the Kaplan–
Meier method and compared by the log-rank test. Cox
proportional hazards models were used to estimate HRs
with their 95% confidence intervals (CIs). Predefined
subgroup comparisons of DFS were performed for sex
3
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(male vs. female) and EGFR mutation (exon 19 deletion
vs. exon 21 L858R). Subgroup analyses of age (≥65 vs.
<65), smoking history (ever vs. never) and side (left vs.
right) were done in a post hoc manner. All analyses for
efficacy were based on intention-to-treat (ITT) popula-
tion. Safety analysis included all patients in the icotinib
group who received at least one dose of the study
medication and had one or more safety follow-up visits.
Patient characteristics and treatment-related AEs were
analysed descriptively. The data cutoff date was July 30,
2022. All P values reported herein are two-sided, and P
values less than 0.05 are considered to be significant.

Role of the funding source
The study sponsor (Betta Pharmaceuticals) was involved
in the study design, data collection, analysis, interpre-
tation, and the writing of this report. All authors had full
access to all the data in the study and had final re-
sponsibility for the decision to submit the manuscript
for publication.
Results
Patients and treatment
From May 1, 2015 through December 29, 2020, 485
patients were screened, and 357 patients were excluded
due to the following reasons: EGFR wild-type status
(n = 249), adjuvant chemotherapy (n = 99), withdrawal
of consent before randomisation (n = 3), unstable sys-
temic disease (n = 2), double cancer within 5 years
(n = 2), bone metastases before randomisation (n = 1),
and stage other than stage IB (n = 1). Finally, 128
eligible patients with completely resected, EGFR-mutant
stage IB NSCLC without adjuvant chemotherapy were
enrolled and randomised to receive icotinib (n = 63) or
undergo observation (n = 65). All 128 patients were
included in the full analysis set (Fig. 1). Baseline char-
acteristics were balanced between the two groups
(Table 1). Overall, 58%–59% of the patients were female.
Almost all surgical types were lobectomies in both arms.
Patients with exon 21 L858R accounted for 46% and
52% of patients in the icotinib arm and in the obser-
vation arm, respectively. Of note, 3 patients with the
uncommon EGFR mutation exon 18 G719X were also
included in the full analysis set.

Regarding treatment compliance, 46 patients (73.0%)
in the icotinib group completed the planned 1-year
treatment, and none of the patients in the icotinib
group were still receiving the study medication at the
data cutoff. A total of 17 patients discontinued icotinib
treatment because of patient decisions (n = 15) and AEs
(n = 2). For patients who received icotinib, the median
duration of treatment was 12.0 months (range 0.5–14.6).

Efficacy
The median follow-up in the full analysis set was 39.9
(IQR 25.7–59.4) months. By the data cutoff, three
patients in the icotinib group and 13 patients in the
observation group had had disease recurrence. The
percentage of patients who were alive and disease-free at
3 years was significantly higher in the icotinib group
(96.1%, 95% CI, 91.3–99.9) than in the observation
group (84.0%, 95% CI, 75.1–92.9; P = 0.041; Fig. 2A).
The DFS in the full analysis set was significantly longer
for those assigned icotinib than for those assigned
observation (HR 0.23; 95% CI, 0.07–0.81; P = 0.013;
Fig. 2A). This HR equalled a 77% reduction in the risk
of disease recurrence or death. The HR adjusted for sex
and ECOG PS was 0.23 (95% CI, 0.06–0.79; adjusted P
value, 0.020). Although the median DFS had not been
reached in either group, the Kaplan–Meier curves
showed early separation between the icotinib and
observation groups and maintained this separation
throughout the trial.

To rule out the possible influence of different edi-
tions of staging, we restaged all patients according to the
8th edition of the TNM classification and performed an
exploratory analysis of DFS based on the AJCC edition
of staging. Since we only enrolled patients without
adjuvant chemotherapy, 123 patients remained in stage
IB, and only 5 patients were reclassified as stage IIA
(T2bN0) according to the 8th edition of the TNM staging
system. Similar results were observed in patients with
stage IB disease by the 8th edition of TNM staging
(Fig. 2B). The 3-year DFS rates were 95.9% (95% CI,
90.9–99.9) in the icotinib group and 83.0% (95% CI,
73.7–92.4) in the observation group, and the results
favoured the icotinib group (P = 0.041). The icotinib
group also had a significantly lengthened DFS time
compared with the observation group (HR, 0.25; 95%
CI, 0.07–0.87; P = 0.018; Fig. 2B). This HR equalled a
75% reduction in the risk of disease recurrence or death.
To rule out the possible influence of atypical EGFR
mutations, we reanalysed the DFS results by excluding 3
patients with the exon 18 G719X mutation. As we ex-
pected, the DFS was also significantly different between
the two groups (P = 0.005; Supplementary Fig. S1).

Subgroup analyses of DFS with respect to baseline
characteristics are shown in Fig. 3. The DFS favoured
icotinib in patients who had right-sided disease
(P = 0.022). There were no significant differences be-
tween icotinib and observation in other factors, although
the DFS had a trend toward favouring icotinib in pa-
tients who were nonsmokers (HR, 0.31; 95% CI,
0.08–1.14; P = 0.077). These results may be due to the
small sample size and the short follow-up time.

CNS-related recurrence occurred in 0 of 63 patients
in the icotinib group and in 6 of 65 patients (9.2%) in
the observation group. The 3-year CNS-related DFS was
significantly higher in the icotinib group (100%) than in
the observation group (93.8%; Fig. 4A). The CNS-related
DFS was significantly longer for those who received
icotinib than for those who underwent observation
(P = 0.018; Fig. 4A), although the median CNS-related
www.thelancet.com Vol 57 March, 2023
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Fig. 1: Study profile. Data cutoff on July 30, 2022. N, number; EGFR, epidermal growth factor receptor.
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DFS was not reached in either group. Similar results
were observed in patients with stage IB disease by the
8th edition of TNM staging. The icotinib group also had
a significantly lengthened CNS-related DFS compared
with the observation group (P = 0.030; Fig. 4B).

Subsequent treatments after recurrence were
administered in 3 of 3 (100%) and in 12 of 13 (92.3%)
patients in the icotinib and observation groups, respec-
tively. Eleven of 13 patients who had relapsed in the
observation group received EGFR-TKI treatment. All 3
patients who had had recurrence in the icotinib group
received EGFR-TKI treatment.

A total of 3 death events had occurred by the data
cutoff (icotinib, n = 0; observation, n = 3). The OS data
are not mature. Although the preliminary analysis
revealed that the Kaplan–Meier curves showed separa-
tion regardless of whether the 7th or 8th edition staging
system was used, the OS was not significantly different
between the two groups (P = 0.098 and P = 0.095;
Supplementary Fig. S2).

Safety
All 63 patients in the icotinib group were included in the
safety analysis set. Icotinib was well tolerated with no
unexpected AEs, and there were no deaths that were
deemed to be treatment-related. Overall, AEs of any
www.thelancet.com Vol 57 March, 2023
grade were reported in 49 (77.8%) of 63 patients who
had received icotinib (Table 2). The most common AEs
reported were rash (25, 39.7%), diarrhoea (13, 20.6%),
and pain (7, 11.1%). No cases of drug-induced intersti-
tial lung disease were recorded.

Grade 3 or greater AEs occurred in 4 patients (6.3%)
in the icotinib group, including rash in 2 patients
(3.2%), diarrhoea in 1 patient (1.6%), and pain in 1 pa-
tient (1.6%). Dose discontinuation of icotinib owing to
AEs occurred in 2 patients (3.2%). None of the patients
had dose reductions.

Discussion
This phase 2, open-label, randomised CORIN
(GASTO1003) trial examined the efficacy and safety of
adjuvant icotinib in patients with completely resected,
EGFR-mutant, stage IB NSCLC without adjuvant
chemotherapy. Although the median DFS was not
reached in either group at the data cutoff, the overall
results demonstrated a positive effect of icotinib. The
primary endpoint of CORIN, 3-year DFS, was signifi-
cantly improved among patients who had been assigned
to receive icotinib (3-year DFS, 96.1% vs. 84.0%).

The CALGB 9633 trial explored the role of chemo-
therapy in stage IB (6th edition of TNM staging)
NSCLC.26 Of note, the 6th edition of staging included
5
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Icotinib (n = 63) Observation (n = 65)

Age, years 56 (35–75) 57 (32–75)

Sex

Male 26 (41.3) 27 (41.5)

Female 37 (58.7) 38 (58.5)

ECOG PS

0 63 (100.0) 64 (98.5)

1 0 1 (1.5)

Smoking status

Never 48 (76.2) 46 (70.8)

Former 1 (1.6) 3 (4.6)

Current 14 (22.2) 16 (24.6)

Histology

Adenocarcinoma 62 (98.4) 65 (100.0)

Adenosquamous carcinoma 1 (1.6) 0

Differentiation

High/Moderate 48 (76.2) 50 (76.9)

Low 14 (22.2) 13 (20.0)

Unknown 1 (1.6) 2 (3.1)

Surgery type

Lobectomy 63 (100.0) 64 (98.5)

Other 0 1 (1.5)

Side

Left 26 (41.3) 25 (38.5)

Right 37 (58.7) 40 (61.5)

EGFR mutation

Exon 19 deletion 32 (50.8) 30 (46.2)

Exon 21 L858R 29 (46.0) 34 (52.3)

Exon 18 G719X 2 (3.2) 1 (1.5)

Data are n (%) or median (range). ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor.

Table 1: Demographic and clinical characteristics of patients (n = 128).
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lymph node–negative and invasion-negative (other than
visceral pleura) tumours that were >3 cm in the greatest
dimension.27 Although a significant survival advantage
was not observed in the entire population in CALGB
9633, chemotherapy demonstrated superiority in regard
to OS in patients with tumours ≥4 cm.26 The tumour
size threshold was further verified in JBR-10, in which
OS favoured patients with tumours ≥4 cm, whereas no
benefit was observed in patients with tumours <4 cm.
To utilise the above results in the 8th edition of the
TNM staging system.28 adjuvant chemotherapy is rec-
ommended for patients with stage IIA (T2bN0) or
greater NSCLC. In our study, patients were enrolled
based on the 7th edition of the TNM staging system.
Since we only enrolled patients without adjuvant
chemotherapy, 123 (96.1%) patients remained in stage
IB according to the 8th edition of the TNM staging
system.

There have been a few efforts to compare EGFR-TKIs
as adjuvant therapy with chemotherapy in early-stage
NSCLC. The ADJUVANT trial demonstrated that gefi-
tinib improved DFS compared with chemotherapy for
completely resected stage II–IIIA (N1–N2) EGFR-
mutant NSCLC, but the DFS benefit did not translate
into a significant OS difference.16,29 The EVAN trial
showed that adjuvant erlotinib improved the 2-year DFS
compared with chemotherapy in resected stage IIIA
EGFR-mutant NSCLC.17 However, the IMPACT trial
comparing gefitinib and vinorelbine plus cisplatin for
patients with resected stage II-IIIA EGFR mutation-
positive NSCLC failed to meet its DFS endpoint.19 Ico-
tinib showed its superiority in DFS for patients with
completely resected stage II-IIIA NSCLC with EGFR
mutations.18 There are other studies that compared
EGFR-TKIs with placebos or observation after chemo-
therapy, including the BR.19 study,12 the RADIANT
study,14 Li’s study,13 and the ADAURA study.21

In the ADAURA trial, patients with completely
resected EGFR-mutant stage IB-IIIA (7th edition of
TNM staging) NSCLC were randomly assigned to
receive either 3-generation osimertinib or placebos for 3
years. The primary endpoint was DFS among patients
with stage II-IIIA disease. Postoperative adjuvant
chemotherapy before randomisation was allowed but
www.thelancet.com Vol 57 March, 2023
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Fig. 2: Kaplan–Meier curves for disease-free survival in the overall population based on (A) 7th edition of TNM staging system and (B)
8th edition of TNM staging system. DMS, disease-free survival; HR, hazard ratio; CI, confidence interval.
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not mandatory. In the stage IB-IIIA population, osi-
mertinib was associated with an 80% reduction in the
risk of disease relapse or death, and the 1-year DFS rates
were 89% in the osimertinib group and 52% in the
placebo group.21 Based on the results from ADAURA,
osimertinib became the first approved targeted drug for
www.thelancet.com Vol 57 March, 2023
NSCLC in the adjuvant setting. In exploratory analyses,
the DFS in the stage IB population was similarly
improved for patients who had received osimertinib,
with an HR of 0.39 (95% CI, 0.18–0.76). An exploratory
analysis of DFS based on the AJCC 8th edition TNM
staging system also favoured osimertinib in the stage IB
7
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0.01

Favours icotinib Favours observation

0.1 1 10 100

HR (95% CI)

0.23 (0.07-0.81) 0.022

0.02 (0.01-19.77) 0.272

0.36 (0.09-1.38) 0.136

0.02 (0.01-11.71) 0.220

0.44 (0.11-1.71) 0.237

0.02 (0.01-70.60) 0.347

0.31 (0.08-1.14) 0.077

0.99 (0.14-7.06) 0.993

0.09 (0.02-0.71) 0.022

0.53 (0.10-2.90) 0.465

0.02 (0.01-3.41) 0.131

P valueVariables Subgroup N (%) DFS

Age

Overall 128 (100)

Gender

Smoking history

Side

EGFR mutation

≥ 65

＜65

40 (31.3)

88 (68.8)

Male

Female

53 (41.4)

75 (58.6)

Yes 34 (26.6)

No 94 (73.4)

Left 51 (39.8)

Right 77 (60.2)

Exon 19 del 62 (48.4)

Exon 21 L858R 63 (49.2)

Fig. 3: Subgroup analyses of disease-free survival with respect to baseline characteristics. N, number; DFS, disease-free survival; HR, hazard
ratio; CI, confidence interval; EGFR, epidermal growth factor receptor.
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population, with an HR of 0.38 (0.17–0.84).22 Of note,
adjuvant chemotherapy was administered to approxi-
mately one-quarter (26%) of patients with stage IB dis-
ease. Unlike the ADAURA study, CORIN is a trial
designed specifically for stage IB EGFR-mutant NSCLC.
To preclude confoundment by adjuvant chemotherapy,
we only enrolled patients who had not received adjuvant
chemotherapy according to physician and patient
choices. In our study, icotinib was associated with a
75%–77% reduction in the risk of disease relapse or
death, with an HR of 0.23 (95% CI, 0.07–0.81) for the
7th edition of TNM staging and an HR of 0.25 (95% CI,
0.07–0.87) for the 8th edition of TNM staging.
Compared with the results of stage IB disease from the
ADAURA trial, a great treatment effect on DFS was
observed in our study. One important possible reason is
that 96% patients were restaged as IB stage (8th edition
of staging) in CORIN, whereas only about 50% were
restaged as IB stage in ADAURA. Direct comparisons of
different EGFR-TKIs in the adjuvant setting of NSCLC
are needed. The OS data of CORIN are not mature and
the OS was not significantly different between the two
groups now. Actually, DFS benefit also did not translate
into a significant difference in OS in ADJUVANT,
ADAURA, and EVIDENCE, supporting DFS being a
surrogate for OS in the adjuvant setting of NSCLC. The
OS improvement of adjuvant EGFR-TKIs was only re-
ported in the EVAN trial.30

In ADAURA, the treatment duration of osimertinib
was set to be 3 years, and the median treatment duration
was 22.5 months.21 However, some patients in
ADAURA seem to have been overtreated for years at a
high cost to society and have suffered from AEs.31 Using
third-generation osimertinib in the adjuvant setting may
lead to emerging patterns of acquired resistance.32 In the
EVIDENCE trial, patients in the TKI arm were planned
to receive first-generation icotinib for 2 years, and the
median treatment duration was 22.2 months.18 In our
study, the treatment duration of icotinib was set as 1
year. AEs were more frequent in ADAURA and EVI-
DENCE; grade ≥3 AEs were observed in 20% of patients
in the osimertinib arm in ADAURA, 11% of patients in
the icotinib arm in EVIDENCE, and 6.3% of patients in
the icotinib arm in our study. The type and grade of AEs
recorded in our study are consistent with the known
safety profiles of icotinib.23 Notably, interstitial lung
disease occurred in 3% of patients in ADAURA,
whereas no interstitial lung disease was recorded in
EVIDENCE or our study. It seems that a shorter treat-
ment duration is associated with fewer toxicities. The
therapy duration and the selection of appropriate EGFR-
TKIs should balance the anticipated treatment benefit
and harm. Circulating tumour DNA (ctDNA) has shown
potential value in guiding early individualised cancer
interventions for early-stage NSCLC.33,34 Longitudinal
ctDNA positive was associated with inferior DFS for
resected stage IA-IIIA EGFR-mutant NSCLC.35 The
optimal treatment duration and medicine choice of
adjuvant EGFR-TKIs and the role of ctDNA in adjuvant
EGFR-TKIs treatment remain to be determined.

Caution should be taken when interpreting our re-
sults in view of the fact that this is an open-label and
single-centre phase 2 study focusing on stage IB NSCLC
patients without chemotherapy. The main limitations of
this study include the relatively small sample size and
the immature OS data. The follow-up will continue, and
the survival results might be updated. Furthermore,
patients with uncommon EGFR mutations were allowed
www.thelancet.com Vol 57 March, 2023
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Fig. 4: Kaplan–Meier curves for central nervous system (CNS) disease-free survival in the overall population based on (A) 7th edition of
TNM staging system and (B) 8th edition of TNM staging system.

Articles
in this study, although an exploratory analysis of DFS in
patients with sensitive EGFR mutations confirmed the
superiority of icotinib. Because icotinib was only
approved in China for resected EGFR-mutant stage
II-IIIA non-small cell lung cancer (NSCLC) in the
www.thelancet.com Vol 57 March, 2023
adjuvant setting, we only included Chinese patients in
this study, which may not be generalisable in other
populations. However, these limitations do not seem to
have distorted our findings. Despite these limitations,
our data still support important evidence on adjuvant
9
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AEs

Any grade Grade 1-2 Grade ≥3
Totala 49 (77.8%) 45 (71.4%) 4 (6.3%)

Rash 25 (39.7%) 24 (38.1%) 2 (3.2%)

Diarrhoea 13 (20.6%) 12 (19.0%) 1 (1.6%)

Pain 7 (11.1%) 7 (11.1%) 1 (1.6%)

Elevated ALT 6 (9.5%) 6 (9.5%) 0

Decreased appetite 5 (7.9%) 5 (7.9%) 0

Insomnia 4 (6.3%) 4 (6.3%) 0

Fatigue 4 (6.3%) 4 (6.3%) 0

Nausea 3 (4.8%) 3 (4.8%) 0

Leukopenia 3 (4.8%) 3 (4.8%) 0

Oral ulcers 3 (4.8%) 3 (4.8%) 0

AST increased 3 (4.8%) 3 (4.8%) 0

Vomiting 2 (3.2%) 2 (3.2%) 0

Cough 2 (3.2%) 2 (3.2%) 0

Pruritus 2 (3.2%) 2 (3.2%) 0

Dizziness 2 (3.2%) 2 (3.2%) 0

Anaemia 1 (1.6%) 1 (1.6%) 0

Constipation 1 (1.6%) 1 (1.6%) 0

Data are n (%). All AEs were assessed according to the National Cancer Institute
Common Terminology Criteria for Adverse Events, version 4.0). AEs, adverse
events; ALT, alanine aminotransferase; AST, aspartate transaminase. aTotal
patients who had at least one AE; some patients had more than one AE.

Table 2: Adverse events in the icotinib group (n = 63).
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EGFR-TKIs for patients with resected stage IB NSCLC
with EGFR mutations. The ADAURA2 trial
(NCT05120349) comparing 3-year osimertinib and
observation in stage IA2-IA3 EGFR-mutant NSCLC is
currently recruiting patients. The ICTAN (GASTO1002)
trial (NCT01996098) comparing chemotherapy followed
by 6-month or 12-month icotinib with chemotherapy as
adjuvant therapy in stage IIA-IIIA NSCLC harbouring
EGFR mutations is underway to further investigate the
role of icotinib in the adjuvant setting for NSCLC.

In conclusion, to our knowledge, CORIN is the first
prospective study to demonstrate that adjuvant icotinib
improves 3-year DFS compared with observation for
patients with stage IB EGFR-mutant NSCLC after
complete resection, with acceptable safety and tolera-
bility. Thus, icotinib provides a treatment option for
such patients. Further studies to elucidate individu-
alised strategies for adjuvant EGFR-TKI therapy in pa-
tients with early-stage NSCLC are warranted.
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