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Purpose: The superior efficacy of first-line treatment with icotinib over that of standard
chemotherapy has been well demonstrated in patients with advanced non-small cell lung
cancer (NSCLC) harboring epidermal growth factor receptor (EGFR) mutation. However,
whether icotinib is superior to cisplatin plus docetaxel as adjuvant chemotherapy in patients
with stage II (N14+) NSCLC selected by EGFR mutation is controversial.

Methods: A total of 43 patients with completely resected stage II (T1-2N1M0) NSCLC and
proven sensitive EGFR mutation (19Del or L858R) between January 2010 and
December 2019 were included in our study. The disease-free survival (DFS) and overall
survival (OS) were analyzed in 22 patients treated with icotinib and 21 patients treated with
cisplatin plus docetaxel. Factors affecting DFS and OS were assessed by the Kaplan-Meier
(KM) estimator and univariate Cox regression analysis.

Results: Our cohort included 22 icotinib patients and 21 cisplatin plus docetaxel patients
with a median follow-up of 35.5 months and 38 months, respectively. Survival time was
significantly longer in the icotinib group than in the chemotherapy group, with a median DFS
of 47 months (95% CI, not reached) versus 18 months (95% CI, 12.4-23.6; HR 0.16; 95%
CI, 0.07-0.35; log-rank p<0.0001). In the icotinib group, the most common adverse effects
(AEs) were skin rash (40.9%) and elevated alanine aminotransferase (22.7%), whereas in the
cisplatin plus docetaxel group, the most common AEs were nausea or vomiting (90.5%),
anorexia (71.4%), and fatigue (71.4%). No deaths were treatment-related.

Conclusion: In this study, we demonstrated that in EGFR mutation-positive patients with
completely resected stage II (T1-2N1M0) NSCLC, icotinib might provide DFS benefits, and
reduced drug toxicity compared to cisplatin plus docetaxel. Thus, icotinib may be
a reasonable option for adjuvant chemotherapy in patients with pathological stage I (N1+)
NSCLC with EGFR mutation.

Keywords: icotinib, adjuvant therapy, EGFR-TKI, lung cancer, survival analysis, adverse

events

Introduction

Lung cancer is one of the most common cancers worldwide,' and was diagnosed in
approximately 2.1 million patients with an estimated 1.7 million deaths in 2018.
Non-small cell lung cancer (NSCLC) was the most common subtype, occurring in
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about 80-85% of all lung cancers. Radical resection (R0)
offers the opportunity for cure or better long-term survival
in patients with stage I, stage II, and stage IIIA resectable
NSCLC; for those who present with advanced disease or
poor cardiopulmonary conditions, a combined approach
with systemic chemotherapy is generally preferred.’
Previous studies have shown that adjuvant chemother-
apy using cisplatin-based regimens is beneficial for
patients with RO resected stage II-IITA NSCLC, lowering
the risk of death at five years by about 5.4%." However,
still  faced
a divisive risk-benefit analysis between clinical benefits

cisplatin-based adjuvant chemotherapy
and severe adverse events (AEs). Grade 3 or 4 neutropenia
occurred in approximately 70-80% of patients, and over
25% of patients experienced nausea and vomiting.>°

More recently, epidermal growth factor receptor (EGFR)-
regulated signaling pathways have been shown to play crucial
roles in the development and progression of NSCLC. Agents
that target these specific molecular pathways, named EGFR
tyrosine kinase inhibitors (EGFR-TKIs), are actively being
developed in the treatment of certain groups of NSCLC
patients. First-generation EGFR-TKIs such as gefitinib and
erlotinib have been the standard front-line treatment for EGFR-
mutated advanced NSCLC due to their superior efficacy over
previous cisplatin-based chemotherapy regimens.” !

Icotinib is another first-generation EGFR-TKI available in
China, which exerts promising anti-neoplastic activity in
NSCLC, similar to that of gefitinib and erlotinib but possibly
with a better safety profile and lower cost.'? The superior
efficacy of icotinib over that of standard chemotherapy has
been confirmed in patients with advanced NSCLC possessing
EGFR mutations (19Del or L858R).*1°
A randomized, double-blinded, placebo-controlled, multicen-
ter trial ICWIP Study), designed to explore the efficacy and
safety of icotinib in completely resected stage II-11IA adeno-

sensitive

carcinoma patients with susceptible EGFR mutation who
underwent platinum-based doublet chemotherapy, has already
begun. The results to be obtained in the near future may
provide potential guidance in clinical practice.'® However,
whether icotinib is a reasonable option as adjuvant chemother-
apy in patients with pathological stage II (N1+) NSCLC
selected by EGFR mutation is controversial.

Patients and Methods

Patients
This single-center, retrospective study enrolled patients
with stage II (T1-2N1MO0) NSCLC harboring a sensitive

EGFR mutation (19Del or L858R) who underwent adju-
vant chemotherapy with icotinib versus cisplatin plus doc-
etaxel. We reviewed data from 43 screened patients
between January 2010 and December 2019 from the clin-
ical database at the Second Affiliated Hospital of Zhejiang
University School of Medicine. Clinical staging was per-
formed after guideline-specified staging, which included
a preoperative high-resolution chest computed tomography
(CT) scan, bone scan, brain scan, abdominal B ultrasound,
superficial lymph node ultrasound, and/or positron emis-
sion tomography (PET)-CT imaging. All 43 patients
underwent lobectomy or pneumonectomy with systematic
dissection of the mediastinal, hilar-interlobar, and intrapul-
monary lymph nodes (LNs).

The study eligibility criteria included patients with RO
resection, diagnosis of stage II (T1-2NIMO) NSCLC
(based on the 8th edition of the TNM staging system'”),
and the existence of a susceptible EGFR mutation (19Del
or L858R). Other important eligibility criteria included
adequate hematological, biochemical, and organ function
and no severe postoperative complications. We excluded
patients who underwent conservative resection, segmen-
tectomy or wedge resection and those with prior neoadju-
vant therapy. Patients who had severe postoperative
complications, such as heart failure, myocardial infarction,
angina, and severe pneumonia were also eliminated.
Patients were classified according to sex, age at diagnosis,
smoking status, EGFR mutation type, pathology type,
stage (T and N stage), and tumor location (central or
peripheral).

The study was undertaken according to the principles
of the Declaration of Helsinki for medical research invol-
ving human subjects, and the consent form of this study
was approved by the ethics committee of the Second
Affiliated Hospital of Zhejiang University School of
Medicine (Approval Number: 2020-254). All patients pro-
vided informed consent and accepted treatments.

Procedures

Patients received oral icotinib 125 mg three times daily or
intravenous cisplatin (75 mg/m2) plus docetaxel (500 mg/
m?2) in cycles once every 21 days for 4 cycles after surgery.
The interval between the operation and the beginning of
adjuvant therapy is shown in supplement Table 1. Treatment

continued until progression of disease, development of
unacceptable toxicity, or the completion of 4 chemotherapy
cycles. The primary endpoint was disease-free survival
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(DFS). Secondary endpoints included overall survival (OS)
and clinical safety.

Patients were screened for EGFR mutations after sur-
gery. Follow-up information was collected every 3 months
for the first 2 years, and every 6 months thereafter until the
data cut-off point. DFS was assessed from the date of
surgery to the earliest sign of disease progression (local
relapse and/or distant metastasis) as determined by
B-mode ultrasound, CT or magnetic resonance imaging
using RECIST criteria, or death from any cause. OS was
assessed from the date of surgery until death from any
cause or to last known follow-up. Clinical safety was
assessed in accordance with the Common Terminology
Criteria for Adverse Events (CTCAE) Version 5.0 (pub-
lished in November 2017, effective in April 2018).

Statistical Analysis

The median value of survival, as well as the range and
two-sided 95% confidence intervals (CI), were calculated
by the Kaplan-Meier (KM) estimator. The difference of
survival time between the 2 treatment groups was tested
using Log rank test. KM curves for DFS and OS were
generated. To compare the time-to-event outcomes
between the icotinib and cisplatin plus docetaxel groups,
P-values were calculated using Cox regression. HRs were
used to estimate the effect of the covariates. Subgroup
analyses between different ages, sex, smoking status,
pathological stage, tumor location and EGFR mutation
type were conducted using the Cox proportional hazard
regression model. The Chi-square test was used to com-
pare proportions. Differences were considered significant
at a two-sided p-value of <0.05. All statistical analyses
were performed using a two-sided 5% significance level
and a 95% CI, using SPSS 22.0 software (IBM SPSS,
Chicago, IL).

Results

Patient Characteristics

Between January 2010 and December 2019, a total of 43
patients with stage II (T1-2N1MO) NSCLC who under-
went RO resection were enrolled in our study. Of these, 22
received icotinib and 21 received cisplatin plus docetaxel
(Figure 1). Notably, the first patient who received cisplatin
plus docetaxel was enrolled in April 2010, whereas the
first patient who received icotinib was enrolled in
September 2014. Forty-one patients underwent lobectomy,
and the remainder underwent pneumonectomy. All

patients underwent systemic lymph node dissection.
Nodes from stations 10, 11, and 12 were dissected during
operation, while intrapulmonary lymph nodes (IPLN,
defined as stations 13—14) were retrieved by first assist
after surgery. Cases were divided into two categories: Nla
defined as only IPLN involved (station 13 and/or 14
spread) and N1b defined as single or multiple N1 nodes
including at least one of station 10 to 12 spread. The
clinical characteristics of these patients are listed in
Table 1. The mean ages of the icotinib and cisplatin plus
docetaxel groups were 62 (range, 48—77) and 58 (range,
31-75) years, respectively. Overall, 17 of 43 (39.5%)
patients were male, and 12 of 43 (27.9%) patients had
a history of smoking. The vast majority had adenocarci-
noma (42 of 43; 97.7%), with 13 of 22 (61.9%) and 11 of
21 (52.4%) detected at the T1 stage in the icotinib and
cisplatin plus docetaxel group, respectively. The two
groups were matched and had no significant differences
in baseline characteristics. At the data cut-off point
(April 10, 2020), the median follow-up period was 35.5
months for the icotinib group and 38 months for the
cisplatin plus docetaxel group. For patients who received
icotinib, the median duration of treatment was 24 months
(range, 6.0-48), and 59.1% of the patients completed
2-year treatment. There was no statistical difference
between DFS of patients receiving icotinib for <2-year
and >2-year (HR = 0.29; 95% CI, 0.04 to 1.97; log-rank
P = 0.053; Supplement Figure 1). For those who received

cisplatin plus docetaxel, all 21 receiving treatment com-
pleted 4 cycles of adjuvant chemotherapy, and 20 of them
received icotinib-based combined therapy after progres-
sion (Supplement Table 2).

Survival Outcome

Median DFS was 47 months (95% CI, not reached) in the
icotinib group and 18 months (95% CI, 12.4-23.6) in the
cisplatin plus docetaxel group (p<0.0001; Figure 2A).
Treatment with icotinib resulted in a significantly longer
DFS than treatment with cisplatin plus docetaxel
(HR=0.16; 95% CI, 0.07-0.35; log-rank p<0.0001).
Furthermore, patients in the icotinib group were also
observed to have an improved OS compared with patients
in the cisplatin plus docetaxel group (HR=0.14; 95% CI,
0.04-0.45; log-rank p=0.027; Figure 2B), although the
data were immature, with only 12 patients (27.9%) dead
at the cut-off point,] event (4.5%) in the icotinib group,
and 11 events (52.4%) in the chemotherapy group.
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RO resected stage N1 NSCLC
(2010.3-2019.12)(n=273)

87 stage T1-2N1MO patients with
EGFR mutation

186 were excluded:

Not stage II (T1-2N1M0) NSCLC (n=16)
Not received EGFR gene test (n=81)
Without EGFR activating mutation
(n=89)

44 were excluded:

Prior neoadjuvant therapy, thoracic irradiation,
biologic therapy, immunologic therapy, or without
systemic lymph node dissection (n=3)

Operation of segmentectomy or wedge resection
(n=8)

Data after surgery was not detailed (n=8)

Not choose icotinib or cisplatin plus docetaxel
treatment (n=25)

\ J

Study cohort (n=43)
(22 in icotinib group vs 21 in cisplatin
plus docetaxel group)

Figure | Flowchart of screened patients.

Patients treated with icotinib had a longer DFS than
patients treated with cisplatin plus docetaxel in all sub-
group analyses (Figure 3). DFS differed significantly
between the 2 groups, irrespective of the EGFR genetic
mutation site (p=0.006 for Exon19 deletion, p<0.0001 for
L858R mutation; Figure 2C, D, and supplement Figure 2).

In our study, never smokers and elderly patients had
a more favorable HR (HR=0.09; 95% CI, 0.03—0.22; log-
rank p<0.0001; and HR=0.07; 95% CI, 0.02-0.27; log-
rank p<0.0001, respectively). Moreover, the DFS for
male sex, female sex, former or current smokers
(p=0.0006, 0.0004, and 0.0121, respectively), and patients
with stage T1, T2, Nla, and N1b differed significantly
between the 2 groups (p<0.0001, p=0.0192, p<0.0013,
and p<0.0001, respectively; Figure 3).

Exploratory analyses for DFS and overall population
using the univariate Cox proportional hazards model
showed that, in addition to the treatment group, patients
who did not experience nerve invasion had a significantly
better prognosis (HR=0.287; 95% CI, 0.084-0.978;

p=0.046; and HR=0.211; 95% CI, 0.048-0.936; p=0.041,
for DFS and OS, respectively; Table 2).

Safety

Icotinib not only showed efficacy versus cisplatin plus
docetaxel in patients with stage II (T1-2N1M0O) EGFR
mutation-positive NSCLC, but was also associated with
a reduction in the frequency of overall AEs reported. AEs
occurring in more than 10% of ecither of the treatment
groups are listed in Table 3. The most common AE in
the icotinib group was skin rash (40.9%), followed by
elevated alanine aminotransferase (ALT, 22.7%), elevated
aspartic transaminase (AST, 18.2%), and fatigue (9.1%).
In contrast, the most common AEs in the cisplatin plus
docetaxel group, which occurred in over half of the
patients, were vomiting (90.5%), nausea (90.5%), anorexia
(71.4%), fatigue (71.4%), and myelosuppression (57.1%),
followed by anemia (47.6%), thrombocytopenia (42.9%),
impaired hepatic function (42.9%), neutropenia (42.9%),
and leukopenia (38.1%). Other potential treatment-related
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Table | Patient Characteristics for 2 Study Groups

Characteristics Icotinib (N=22) Cisplatin Plus Docetaxel (N=21) P

Age 0.172
260 years 14 9
<60 years 8 12

Gender 0416
Male 10 7
Female 12 14

Smoking Status 0.558
Never 15 16
Former or current 7 5

EGFR Mutation
Exonl9 eletion 10 8 0.625
L858R mutation 12 13

Histologic Type
Adenocarcinoma 21 21 1.000
Squamous carcinoma | 0

T stage 0.658
TI 13 il
T2 9 10

N stage 0.721
Nla 6 4
NIb 16 17

Tumor location 0.095
Peripheral 14 18
Central 8 3

toxicities included fever (one patient in the icotinib group,
four in the cisplatin plus docetaxel group) and intrapul-
monary infection (two patients in the icotinib group, three
in the cisplatin plus docetaxel group). Additionally, six
patients developed insomnia and four patients developed
hypokalemia in the cisplatin plus docetaxel group. No
patients in the icotinib group developed grade 3/4 AEs,
whereas in the cisplatin plus docetaxel group, the propor-
tion of grade 3/4 AEs was 9.5% (data not shown). There
were no treatment-related deaths.

Discussion

After the discovery of gefitinib and erlotinib, a novel first-
generation EGFR-TKI, icotinib, has recently shown promise
in the treatment of NSCLC.*'®'? This present relatively small
retrospective study, to our knowledge, is one of the few trials to
compare the antineoplastic effects and safety profiles of front-
line icotinib with cisplatin-based chemotherapy as adjuvant
chemotherapy in stage II (N1+) NSCLC patients with sensitive
EGFR mutations and subjected to complete resection. Benefits
of adjuvant chemotherapy using cisplatin-based regimens after

surgery clearly exist,”® with an absolute increase in OS of 4%
reported at 5 years.?' In our retrospective study, we found that
icotinib, a novel first-generation EGFR TKI, in the adjuvant
setting may be superior to standard cisplatin-based chemother-
apy in RO resected, EGFR mutation-positive NSCLC.
Several findings have been reported from studies in the
adjuvant setting of EGFR TKIs in stage II-IIIA NSCLC.
Most
a significant benefit for TKIs, possibly due to inappropri-

earlier studies were wunable to demonstrate

ate patient population selection (ie, no EGFR mutation
selection) or early trial termination with no benefit.****
Recently, the ADJUVANT trial showed that gefitinib
improved DFS in Chinese patients with EGFR mutation-
positive stage II-IITA (N1-N2) NSCLC.?* Median DFS in
the intention-to-treat populations was 28.7 months (95%
CI, 249-32.5) in the gefitinib group and 18.0 months (95%
CI, 13.6-22.3) in the cisplatin plus vinorelbine group (HR
0.60; 95% CI, 0.42-0.87; p=0.0054). Subsequently, in the
EVAN trial, the median DFS in the intention-to-treat popu-
lations was 42.4 months (95% CI, 31.7—not reached) in the
erlotinib group and 21.0 months (12.3-32.4) in the
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Figure 2 Kaplan-Meier curves for DFS and OS. (A) DFS and (B) OS of all 43 patients

Docetaxel Group

in the icotinib and cisplatin plus docetaxel groups. (C) DFS of 18 patients with the

exon|9 deletion in the icotinib and cisplatin plus docetaxel groups. (D) DFS of 25 patients with the L858R mutation in the icotinib and cisplatin plus docetaxel groups.

chemotherapy group.?> Erlotinib prolonged survival time
compared with cisplatin plus vinorelbine adjuvant che-
motherapy in stage IIIA patients with EGFR mutation
(HR 0.268; 95% CI, 0.136—0.531; p<0.0001). In our retro-
spective study, DFS was also significantly longer in the
icotinib group than that in the cisplatin plus docetaxel
group (47 months [95% CI, not reached] versus 18 months
[95% CI, 12.4-23.6]; HR=0.16 [95% CI, 0.07-0.35], log-
rank p<0.0001), which was comparable to that reported in
the ADJUVANT and EVAN studies.

However, the patient population in our study (stage II
[T1-2N1IMO] disease) differed from that in the
ADJUVANT (stage II-IIIA [N1-N2] NSCLC) and EVAN
(stage IIIA-N2 NSCLC) studies. The effect of adjuvant
chemotherapy on survival varied by disease stage, and
a statistically significant benefit was shown only for

patients with stage II and IIIA disease. A greater DFS
benefit with EGFR TKIs compared with cisplatin-based
adjuvant chemotherapy among patients with N2 disease
versus those with N1 disease was observed in previous
studies. In comparison to the ADJUVANT trial, which
consisted of patients with stage N1 and N2 disease, our
study showed a greater DFS benefit of icotinib versus
cisplatin plus docetaxel (47 and 18 months vs 28.9 and
18 months, respectively). There are several potential rea-
sons for this discrepancy, such as a smaller sample size
and the potential contribution of confounding biases.
Furthermore, different EGFR-TKI reagents (gefitinib vs
icotinib) were used. In the subgroup analysis, never smo-
kers, female sex, older patients, and stage N1b patients
might have derived more benefit from icotinib than former
or current smokers, male sex, younger patients, and stage
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Subgroup Hazard ratios (95% CIl) and log-rank P value
Gender

Male (n=17) L - 0.17 (0.04-0.70) 0.0006
Female (n=267) —_—— 0.11 (0.04-0.31) 0.0004
Smoking Status

Former or current (n=12) F ° 0.25 (0.05-1.16) 0.0121
Never (n=31) —_—— 0.09 (0.03-0.22) <0.0001
Age

< 60 years (n=20) —— 0.45 (0.17-1.20) 0.1419
2 60 years (n=23) ' . i 0.07 (0.02-0.27) <0.0001
T stage

T1 (n=24) —_————— 0.12 (0.04-0.37) <0.0001
T2 (n=19) —_—————— 0.26 (0.09-0.77) 0.0192
Tumor location

Peripheral (n=32) ——i 0.22 (0.10-0.50) 0.0005
Central (n=11) k . 0.11 (0.01-1.08) 0.0221

EGFR Mutation
Exon19 deletion (n=18) ¢ -

0.10 (0.03-0.38) 0.0061
0.18 (0.06-0.47) 0.0003

L858R mutation (n=25)

N stage

N1a (n=10) F L

N1b (n=33) —_——
—_——i

All patients (n=43)

0.16 (0.02-1.11) 0.0013
0.10 (0.04-0.25) <0.0001

0.16 (0.07-0.35) <0.0001

Favours Icotinib

Figure 3 Hazard ratios for DFS using subgroup analysis in the overall population.

Nla patients, although the analysis between group ana-
lyses did not show a significant difference, although our
smaller cohort size may have been a factor.

Icotinib was observed to have a superior safety and
tolerability profile compared with cisplatin plus docetaxel,
with a reduction in the frequency of overall AEs reported.
Furthermore, no unexpected safety signals were noted and
the AE profile was in line with that profile reported pre-
viously. With icotinib treatment, rash, elevated ALT and
AST were regarded as the common AEs. Whereas with
cisplatin-based chemotherapy, the most common AEs
were nausea and vomiting, hematological toxicity, loss of
appetite, and fatigue. None of the patients in the icotinib
group developed interstitial lung disease, whose incidence
was relatively lower compared with previous reports of

b,?%*" suggesting that treatment with

treatment with gefitini
icotinib is safe and tolerable.

Limitations to our study include premature OS data,
a relatively small sample size, and the limited potential for
generalizability or extrapolation of our results to non-Asian
populations with NSCLC. OS was confounded by the cross-

over design. When disease progression occurred in the

Favours cisplatin and docetaxel

chemotherapy group or drug resistance emerged in the ico-
tinib group, most patients chose to receive targeted drug
therapy or a third-generation EGFR TKI, respectively,
as second-line therapy. Thus, OS data were heterogeneous
with too short of a follow-up term to permit analysis.
However, DFS has been shown to be a valid surrogate end-
point for OS in the adjuvant setting and is not confounded by
treatment crossover,”® despite OS being an important end-
point in appropriate clinical trial designs. The ongoing
ALCHEMIST (NCT02193282) and ADAURA
(NCTO02511106) trials may also help to clarify whether
EGFR TKIs do provide an OS benefit in the adjuvant setting.
Additionally, because of the smaller cohort size, our study
may inevitably be biased, emphasizing the need for future
confirmatory studies. Finally, these results may only apply to
a part of the general population as our findings derived from
a single-center retrospective trial. Nevertheless, the baseline
characteristics were well balanced, and allowed for accurate
comparison of survival between two treatment groups.

In conclusion, icotinib provided statistically signifi-
cant DFS and OS benefits and reduced toxicity in EGFR

mutation-positive patients with completely resected
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