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Background: The efficacy and safety of epidermal growth factor receptor tyrosine kinase
inhibitors have been studied worldwide. However, there are few reports directly comparing
the efficacy and safety between icotinib and docetaxel as second-line treatment in lung adeno-
carcinoma patients who have failed platinum-based chemotherapy. This article offers insight
into this field.

Methods: A total of 137 patients with stage III or IV lung adenocarcinoma who had progressed
on first-line platinum-based therapies and received icotinib or docetaxel therapy between
October 2011 and February 2013 were retrospectively reviewed. Patients in the icotinib group
received oral icotinib at a dose of 125 mg tid, while patients in the docetaxel group received infu-
sion docetaxel at a dose of 75 mg/m? on day 1 of every 21 days (four to six cycles) until disease
progression or unacceptable toxicity occurred after which best supportive care was given.
Results: There was no statistically significant difference in the objective response rate (23.3%
vs 12.5%, P=0.103), progression-free survival (121 days vs 106 days, P=0.083), and overall
survival (307 days vs 254 days, P=0.070) between the two groups. As compared to the doc-
etaxel group, the disease control rate (75.3% vs 54.7%, P=0.011) was significantly better in
the icotinib group. In the icotinib group, the most common adverse events were rash (35.62%)
and diarrhea (24.66%), whereas in the docetaxel group, elevation of transaminase (37.50%),
leukopenia (50.00%), and anemia (54.69%) were the most common.

Conclusion: Icotinib had similar efficacy and a lower adverse events rate in epidermal growth
factor receptor-unselected patients as compared to docetaxel, thereby making it an effective
second-line therapy option for lung adenocarcinoma.
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Background
Lung cancer is the leading cause of cancer-related deaths, with a 5-year survival rate
of 16.8%, since most patients are diagnosed at an advanced stage.'? Lung carcinoma
can be classified into non-small-cell lung cancer (NSCLC) and small cell lung cancer
according to its histological type. NSCLC accounts for ~85% of all lung cancers and
includes adenocarcinoma, squamous cell carcinoma, large cell carcinoma, and other
types. Progress in lung cancer treatment has accelerated due to the introduction of
new drugs and awareness of histological subtype.®~

The epidermal growth factor receptor (EGFR) mutations are found in up to 50%
of Asian patients and ~10% of non-Asian patients.®” These mutations result in activa-
tion of the tyrosine kinase domain, which is associated with sensitivity to the small
molecule tyrosine kinase inhibitors (TKIs), such as erlotinib, gefitinib, afatinib, and
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icotinib. The first three are commonly used in patients with
sensitizing EGFR mutations worldwide. Icotinib is an orally
administered EGFR-TKI drug that is widely used as second-
line treatment in patients with advanced NSCLC in Asia.® A
randomized, double-blind, Phase III, and noninferiority trial
(ICOGEN, Ref No 7) proved that icotinib is noninferior to
gefitinib in patients with NSCLC. However, there are few
reports comparing the efficacy and safety between icotinib
and the standard second-line chemotherapy, docetaxel in
lung adenocarcinoma patients who have failed first-line
platinum-based chemotherapy. This article provides clinical
data in this field.

Methods

Patients’ eligibility

We retrospectively reviewed the records of lung adenocarci-
noma patients who received icotinib or docetaxel as second-
line therapy at the First Affiliated Hospital of Zhengzhou
University during October 2011 and February 2013 after
relapse or recurrence following prior chemotherapy. All
patients had been pathologically confirmed with locally
advanced/metastatic or recurrent lung adenocarcinoma that
progressed or recurred after previous platinum-based chemo-
therapy regimen, had Eastern Cooperative Oncology Group
(ECOQG) performance status 02, and had at least one measur-
able disease by Response Evaluation Criteria in Solid Tumors
1.1 (RECIST 1.1). Patients treated for brain metastases by
radiation were eligible, if they were neurologically stable.

Therapeutic schedule

Patients were divided into two groups according to the
therapy they received, namely the icotinib group and the
docetaxel group. Patients in the icotinib group received oral
icotinib at a dose of 125 mg tid, and those in the docetaxel
group received infusion docetaxel at a dose of 75 mg/m?
on day 1 of every 21 days (six cycles in total) until disease
progression, development of unacceptable toxicity, or patient
refusal. Best supportive care was given afterward.

Assessment of response and toxicity

Baseline evaluation included imaging examinations of the
chest and upper abdomen, laboratory investigations such
as complete blood counts, urinalysis, renal, and liver func-
tion tests, and performance status evaluated according to
the ECOG criteria. Magnetic resonance imaging of the
brain and emission computed tomography of the bone were
performed only if metastatic disease was suspected based
on the clinical manifestations. Re-evaluation and adverse

events data were collected through medical records and
follow-up.

Objective tumor response was assessed according to the
RECIST 1.1 criteria. Progression-free survival (PFS) was
calculated from the start of therapy to the date of disease
progression or the last follow-up. Overall survival (OS) was
calculated from the start of therapy to the date of patient
death or the last follow-up. Adverse events were graded
according to the common terminology criteria for adverse
events (CTCAE) v4.02.

Statistical analysis

Baseline characteristics of patients, such as sex, smoking his-
tory, performance status, and clinical stage, as well as the objec-
tive response rate (ORR) and disease control rate (DCR), were
compared between the two groups using the chi-square (}°) test
(two-sided test at the 5% significance level; 95% confidence
interval [CI]). Patient age was compared between the two groups
using the nonparametric test. Survival curves were constructed
using the Kaplan—-Meier method, and the differences between
curves were evaluated by the log-rank test to compare PFS
and OS between the two groups. Each analysis was performed
by means of IBM SPSS Statistics 19 (SPSS Inc., Chicago, IL,
USA). Differences were considered significant if P<<0.05.

Ethical approval

Ethical approval was obtained from the medical ethics com-
mittee of the First Affiliated Hospital of Zhengzhou University
(reference number: 201403). All patients involved allowed us
to use their treatment related data for the study anonymously
and provided written informed consent to be included.

Results

Patients’ characteristics

A total of 137 eligible patients were reviewed, with 73 patients
in the icotinib group and 64 patients in the docetaxel group.
Patients’ characteristics are listed in Table 1. In the icotinib
group, 30 patients were male and 43 patients were female.
The median age was 59 years (range: 32—79 years). Twenty-
six patients were ever-smokers, and 47 patients were never-
smokers. Twenty patients were stage I1IB, and 53 patients
were stage ['V. In the docetaxel group, 36 patients were male
and 28 patients were female. The median age was 60 years
(range: 38—77 years). Thirty-two patients were ever-smokers,
and 32 patients were never-smokers. Eighteen patients were
at stage I1IB, and 46 patients were at stage [V. The baseline
characteristics of patients were compared using the y? test
and Mann—Whitney test and found to be similar.
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Table | Baseline patient characteristics, n (%)

lcotinib (n=73) Docetaxel (n=64) P-value
Sex
Male 30 (41.1) 36 (56.3) 0.077
Female 43 (58.9) 28 (43.8)
Age (years)
Range 32-79 38-77 0.762
Median 59 60
Smoking habits
Never-smoker 47 (64.4) 32 (50.0) 0.089
Ever-smoker 26 (35.6) 32 (50.0)
ECOG performance status
0 7(9.6) 12 (18.8) 0.29
| 30 (41.1) 25 (39.1)
2 36 (49.3) 27 (42.2)
Clinical stage
1B 20 (27.4) 18 (28.1) 0.924
v 53 (72.6) 46 (71.9)

Notes: The baseline characteristics of patients were compared using chi square and
Mann—Whitney U tests and were found to be similar (significance level =0.05).
Abbreviation: ECOG, Eastern Cooperative Oncology Group.

Response and survival

In the icotinib group, 17 (23.3%) cases achieved partial
response, 38 (52.1%) had stable disease, and 18 (24.7%)
showed progressive disease. In the docetaxel group, eight
(12.5%) cases achieved partial response, 27 (42.2%) had
stable disease, and 29 (45.3%) showed progressive disease.
The two groups had similar ORR (23.3% vs 12.5%, P=0.103),
while the DCR (75.3% vs 54.7%, P=0.011) was significantly
better in the icotinib group (Table 2).

PFS was similar between the two groups, as median PFS
was 121 days (95% CI 94.97-147.03) with icotinib versus
106 days (95% CI 76.08-135.92) with docetaxel (P=0.083;
Figure 1).

At the final follow-up, 129 (94.16%) patients had died,
while 17 (23.29%) patients in the icotinib group and 22
(34.38%) patients in the docetaxel group with progression
had received subsequent therapies. OS in all patients was

Table 2 Best response to treatment in the icotinib and docetaxel
groups, n (%)

Icotinib (n=73) Docetaxel (n=64) P-value
CR 0 0 -
PR 17 (23.3) 8 (12.5) -
D 38 (52.1) 27 (42.2) -
PD 18 (24.7) 29 (45.3) -
ORR 17 (23.3) 8 (12.5) 0.103
DCR 55 (75.3) 35 (54.7) 0011

Notes: There was no statistically significant difference in the ORR (23.3% vs 12.5%,
P=0.103). The DCR (75.3% vs 54.7%, P=0.01 I) was significantly better in the icotinib
group. Significance level =0.05. Comparisons of CR/PR/SD/PD between the two
groups haven’t been done respectively.

Abbreviations: CR, complete response; PR, partial response; SD, stable disease;
PD, progressive disease; ORR, objective response rate; DCR, disease control rate.
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Figure | PFS of the icotinib and docetaxel groups.

Note: PFS was similar between the two groups; the median PFS was 121 days for
icotinib and 106 days for docetaxel (P=0.083). Significance level =0.05.
Abbreviation: PFS, progression-free survival.

similar for icotinib and docetaxel (P=0.070). Median OS
was 307 days (95% CI 215.84-398.17) in the icotinib group
versus 254 days (95% CI 189.57-318.43) in the docetaxel
group (Figure 2).

Toxicity
All patients were assessed for drug-related toxicities
(Table 3). In the icotinib group, the most common adverse
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Figure 2 OS of the icotinib and docetaxel groups.

Note: OS was similar between the two groups; the median OS was 307 days for
icotinib and 254 days for docetaxel (P=0.070).

Abbreviation: OS, overall survival.
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Table 3 Drug-related adverse events, n (%)

Icotinib (n=73) Docetaxel (n=64)
Grade I-2 =Grade 3 Grade I-2 =Grade 3

Rash 23 31.51) 34111 6 (9.38) 0
Diarrhea 15(20.55) 3 (4.11) 8 (12.50) 0
Nausea or vomiting 3 (4.11) 0 21 (3281) 0
Neurotoxicity 0 0 13(20.31) O
Elevation of 4 (5.48) 0 23 (35.94) 1 (1.56)
transaminase

Leukopenia 34.11) 0 17 (26.56) 15 (23.44)
Anemia 2 (2.74) 0 34 (53.13) 1 (1.56)
Thrombocytopenia 0 0 9 (14.06) 0
Alopecia 2 (2.74) 0 11719 o0
Other 4 (5.48)* 0 0 0

Notes: In the icotinib group, the most common adverse events were rash (35.62%)
and diarrhea (24.66%), whereas in the docetaxel group, elevation of transaminase
(37.50%), leukopenia (50.00%), and anemia (54.69%) were most common. *Other
adverse events included oral ulcer and insomnia.

events during treatment were rash and diarrhea. Twenty-three
(31.51%) patients had grades 1-2 rash, and three (4.11%)
patients had grade 3 or more serious rash. Ten (20.0%)
patients had grades 1-2 diarrhea, and three (4.11%) patients
had grade 3 or more serious diarrhea. Most events were mild
with CTCAE grades 1-2 and occurred in the first 1-3 months
of treatment. The symptoms often gradually reduced and
minimally influenced follow-up treatment.

In the docetaxel group, the most common adverse
events were elevation of transaminase (37.50%), leukopenia
(50.00%), and anemia (54.69%). The incidence of CTCAE
grade 3 or more serious adverse events was 26.56%, and
most were hematological toxicities.

Discussion
Therapy for advanced NSCLC has significantly developed
with new drugs and awareness of histological subtype. EGFR
mutations are found in up to 50% of Asian patients and ~10%
of non-Asian patients. These mutations play an important
role as a component of two principal cellular pathways that
drive tumor growth and spread. Therefore, EGFR-TKIs are
widely studied for the treatment of patients with advanced
NSCLC.%7 Several randomized clinical studies, such as
INTEREST, V-15-32, ISTANA, and TAILOR,'*" have
investigated the efficacy and safety of gefitinib or erlotinib as
compared to standard second-line chemotherapy. However,
few studies have compared the efficacy and safety between
icotinib and the standard second-line chemotherapy. Hence,
we retrospectively studied the efficacy and safety of icotinib
as compared to docetaxel.

The INTEREST study enrolled 1,466 patients at
149 centers in 24 countries and maintained comparable

follow-up treatment, thereby establishing noninferior survival
of gefitinib as compared to docetaxel (hazard ratio 1.020,
95% CI 0.905-1.150), suggesting that gefitinib is a valid
treatment for pretreated patients with advanced NSCLC."
The ICOGEN study showed that icotinib was noninferior
to gefitinib for PFS (hazard ratio 0.84, 95% CI 0.67—1.05,
P=0.13) and caused less drug-related adverse events in
patients than gefitinib (61% vs 70%, P=0.046), especially
drug-related diarrhea (19% vs 28%, P=0.033), suggesting that
icotinib could be a treatment option for pretreated patients
with advanced NSCLC.’

We found no significant difference in ORR (23.3% vs
12.5%, P=0.103), PFS (121 days vs 106 days, P=0.083), and
OS (307 days vs 254 days, P=0.070) between the two groups
in our study. As compared to the docetaxel group, the DCR
(75.3% vs 54.7%, P=0.011) was significantly better in the
icotinib group.

However, this study was retrospective and not random-
ized, so it may have several limitations. Although the baseline
characteristics were well-matched between the two groups
in terms of sex, age, smoking history, ECOG performance
status, and stage, whether the EGFR status was comparable
in the two groups was unknown because 90 (64.96%) patients
were not examined for genetic mutations. This could be due
to the lack of awareness of the importance of EGFR in the
efficacy of icotinib at the early stage or financial constraints
of patients who refused gene sequencing. In the icotinib
group, 24 (32.9%) patients had EGFR-mutated tumors
and five (6.8%) had EGFR wild-type tumors, while in the
docetaxel group, four (6.3%) patients had EGFR-mutated
tumors and 15 (23.4%) patients had EGFR wild-type tumors,
which could possibly affect the results. Also, 17 (23.29%)
patients in the icotinib group and 22 (34.38%) patients in the
docetaxel group (P=0.151) had subsequent chemotherapy
after failure of the second-line treatment, which may explain
why the better DCR in the icotinib group did not provide
survival benefit.

The TAILOR study enrolled patients with metastatic
NSCLC, who received prior platinum-based chemotherapy
and had wild-type EGFR as assessed by direct sequencing.
The results showed that docetaxel was more effective than
erlotinib for second-line treatment of these patients. Median
OS was 8.2 months (95% CI 5.8-10.9) with docetaxel
versus 5.4 months (95% CI 4.5—6.8) with erlotinib (P=0.05).
PFS was significantly better with docetaxel than with
erlotinib, median PFS was 2.9 months (95% CI 2.4-3.8)
with docetaxel versus 2.4 months (95% CI 2.1-2.6) with
erlotinib (P=0.02)."
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These results suggest that EGFR status should be
detected before using EGFR-TKI drugs as second-line
therapies. More studies are needed to determine whether
Asian patients with wild-type EGFR tumors and stage II1
or IV lung adenocarcinoma can benefit from icotinib as
second-line therapy.

Conclusion

Icotinib had similar efficacy and lower adverse events rate in
EGFR-unselected patients as compared to docetaxel, thereby
making it an effective second-line therapy option for lung
adenocarcinoma.
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