Cancer Management and Research Dove

ORIGINAL RESEARCH

Comparison of gefitinib as first- and second-
line therapy for advanced lung adenocarcinoma
patients with positive exon 21 or |9 del
epidermal growth factor receptor mutation

Nishant Patel'
Pingping Wu?
Haijun Zhang'

'Department of Oncology, Zhongda
Hospital, Medical School, Southeast
University, 2Department of Medical
Oncology, Jiangsu Cancer Hospital,
Nanjing, People’s Republic of China

Correspondence: Haijun Zhang
Department of Oncology, Zhongda
Hospital, Medical School, Southeast
University, 87 Dingjiagiao, Nanjing
210009, People’s Republic of China
Tel/fax +86 25 8327 5418

Email zhanghaijunseu@163.com

This article was published in the following Dove Press journal:
Cancer Management and Research

28 June 2017
Number of times this article has been viewed

Obijectives: Gefitinib, a tyrosine kinase inhibitor (TKI) targeting epidermal growth factor
receptor (EGFR), shows excellent clinical benefit in treating advanced non-small-cell lung
cancer (NSCLC). The aim of this study was to compare the efficacy and toxicity of gefitinib
as first-line therapy and second-line therapy for advanced lung adenocarcinoma patients with
positive exon 21 (L858R) or exon 19 deletion of EGFR mutation.

Methods: We retrospectively analyzed the clinical data of 60 EGFR-mutated advanced lung
adenocarcinoma patients from July 2011 to November 2015 who have received oral gefitinib
250 mg once daily. Gefitinib was taken until disease progression, intolerable toxicity or death.
Results: After a median follow-up of 792 days, one death had occurred. Among the 59 patients
who survived, 17 patients progressed. Overall, the median progression-free survival (mPFS)
was 10 months (95% confidence interval [CI]: 7.53—12.46 months, p<0.05). The response rate
(RR) and disease control rate (DCR) were 33.33% and 71.66%, respectively. However, there was
longer mPFS in the first line-therapy than that in the second-line therapy: in the first-line gefitinib
therapy, mPFS was 12 months among 41 patients (95% CI: 9.58—14.41 months, p<0.05), and in
the second-line therapy, mPFS was 7 months among 19 patients (95% CI: 1.31-12.68 months,
p<0.05). Furthermore, in subgroup analyses examining different EGFR mutation types, we
noted that mPFS was significantly longer for patients with exon 19 deletion than for those with
positive exon 21in both the first-line therapy and second-line therapy.

Conclusion: Patients with advance lung adenocarcinoma who were selected by positive exon
21 or 19 deletion mutations had significantly longer mPFS in the first-line therapy than that in
the second-line therapy when treated with gefitinib. FGFR mutation types may influence the
response to gefitinib therapy.

Keywords: gefitinib, epidermal growth factor receptor, tyrosine kinase inhibitor, lung
adenocarcinoma

Introduction

Lung cancer is the most common and fatal cancer worldwide. In the People’s Republic
of China, there were 733,300 new cases of lung cancer as estimated in 2015, including
509,300 men and 224,000 women, which accounted for 17.09% of all new cancer cases."
Lung cancer was also the leading cause of cancer death, contributing to 21.68% deaths
among all cancers.? The two main types of lung cancer are small-cell lung carcinoma
(SCLC) and non-small-cell lung carcinoma (NSCLC). NSCLC is further divided into
three subtypes: squamous-cell carcinoma, adenocarcinoma and large-cell carcinoma.
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Approximately 40% of Tung cancers are adenocarcinoma, which
is often diagnosed at an advanced stage with poor prognosis.’

Over the past years, enormous progress has been made in
the treatment of lung cancer. In particular, the outgrowth of
new chemotherapy agents, targeted therapeutics and immu-
notherapy drugs has remarkably improved the quality of life
and prolonged the survival of patients with advanced NSCLC.
In lung adenocarcinomas, the breakthrough of mutations in
epidermal growth factor receptor (EGFR) was 15-20% in the
generation of molecular and personalized therapeutics.* The
mutant EGFR (EGFRm") in adenocarcinoma lung cancer is
~10% in the US and 30-50% in Asia.’ Instead of “one-size-
fits-all” chemotherapy method, small-molecule EGFR tyrosine
kinase inhibitors (TKIs) have been used as one personalized
therapy, which is based on molecular characteristics of tumors.
It is true that patients with EGFRm* could benefit from the
treatment with the first-generation EGFR TKIs of gefitinib and
erlotinib and the second-generation EGFR TKIs of afatinib.®”

However, it is arguable that the benefit from EGFR TKI
is either equal to or inferior between the first-line therapy
and second-line therapy and between positive exon 21 and
19 deletion mutations,'* and gefitinib is no exception. As
far as gefitinib is considered, to date, there are no direct
relative data. Thus, we chose related clinical cases to do this
retrospective analysis to explore the potential differences of
gefitinib as the first-line therapy and second-line therapy for
advanced lung adenocarcinoma patients with positive exon
21 (L858R) or exon 19 deletion of EGFR mutation.

Methods

Patients

In the present retrospective analysis, we included 60 EGFRm*
advanced lung adenocarcinoma patients of Jiangsu Cancer
Hospital, Nanjing, People’s Republic of China, from July
2011 to November 2015. Molecular pathological diagnosis
confirmed that 60 patients had adenocarcinoma with posi-
tive EGFR mutation of exon 21 (n=33) or exon 19 deletion
(n=27). The study was approved by the ethics committee of
Jiangsu Cancer Hospital, and written informed consent was
obtained from all the participants.

Treatment

Patients received oral gefitinib 250 mg once daily until
disease progression, unacceptable toxicity or death. In the
second-line therapy, gefitinib therapy was given to patients
who had documented disease progression while receiving
pemetrexed—platinum-based chemotherapy (four to six
cycles). Further therapy after progression of the disease was
at the physician’s discretion.

Assessments

Tumor response was assessed as complete response (CR),
partial response (PR), stable disease (SD) and progressive
disease (PD) based on Response Evaluation Criteria in Solid
Tumors (RECIST) version 1.0 with computed tomography
(CT) or magnetic resonance imaging (MRI). Progression-free
survival (PFS) was defined as the time between first medication
of gefitinib and first documented PD. Safety assessments were
performed according to the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 4.0.

Statistical analysis

Categorical variables were analyzed based on percentage, and
continuous variables were expressed as median values. PFS
was estimated using the Kaplan—Meier survival method and
log-rank test for significance testing. The hazard ratio (HR)
for risk factors was analyzed by univariate Cox regression
analysis, and p<0.05 was considered to be statistically sig-
nificant. All statistical analyses were performed by SPSS 21.0
version software (IBM Corporation, Armonk, NY, USA).

Results

Characteristics of patients

As shown in Table 1, there were 60 patients included in
this study, 44 female patients and 16 male patients with a
median age of 62 years (range, 31-84 years). Among them,
33 patients harbored positive exon 21 (L858R) mutation and
27 ones 19 deletion. All patients were treated with either the
first-line gefitinib therapy (n=41) or second-line gefitinib
therapy (n=19). Among all patients, a smoking history of
never-smoker and ever-smoker was seen in 56 patients and
four patients, respectively.

Table | Characteristics of patients

Characteristics N=60 Exon 21 Exon 19
mutation deletion
n, (%) n, (%)
n=33 n=27
Sex
Female 44 23 (69.7) 21 (77.8)
Male 16 10 (30.3) 6 (22.2)
Age
>60 years 34 22 (66.7) 12 (44.4)
£60 years 26 11 (33.3) 15 (55.6)
Median age, years (range) 62 (31-84) 63 (39-84) 59 (31-77)
Smoking history
Never 56 30 (90.9) 26 (96.3)
Ever 4 3(9.1) 1 (3.7)
Gefitinib therapy
First line 41 22 (66.6) 19 (70.3)
Second line 19 11 (33.3) 8(29.6)
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Overall efficacy

After amedian follow-up of 792 days (range, 406—1176 days),
one death had occurred by the cutoff date (November 24,
2015), and 59 patients survived among 60 patients with
advanced lung adenocarcinoma. Among them, 17 patients
progressed, whereas 42 patients did not. Overall, the median
progression-free survival (mPFS) was 10 months (95% con-
fidence interval [CI]: 7.53—12.46 months, p=0.000004). The
HR was 0.673 (95% CI: 0.514-0.883, p=0.004). The response
rate (RR) and disease control rate (DCR) were 33.33% and
71.66%, respectively.

Comparison of gefitinib as the first-line

therapy or second-line therapy

As shown in Figure 1, in the first-line gefitinib therapy,
the mPFS was 12 months among 41 patients (95% CI:
9.58-14.41 months, p=0.002), whereas in the second-line
gefitinib therapy, the mPFS was 7 months among 19 patients
(95% CI: 1.31-12.68 months, p=0.002). The RR and DCR
were 36.58%, 82.92% and 26.31%, 47.36% in the first-line
therapy and second-line therapy, respectively. The HRs were
0.331 (95% CI: 0.157-0.698, p=0.004) and 0.134 (95% CIL:
0.029-0.622, p=0.010) in the first-line therapy and second-
line therapy, respectively. Obviously, there was a significantly
longer mPFS in the first-line therapy than that in the second-
line therapy of gefitinib for lung adenocarcinoma patients
with EGFRm" (p<0.05).

Gefitinib therapy
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Figure | Comparison of gefitinib as the first-line therapy or second-line therapy for
lung adenocarcinoma patients with EGFRm*.

Abbreviations: EGFRm*, mutant epidermal growth factor receptor; PFS,
progression-free survival.

Comparison of gefitinib between positive
exon 21 and |9 deletion mutation in the
first-line therapy

As far as gefitinib is considered in the first-line gefitinib
therapy, for positive exon 21, mPFS was 8 months among
22 patients (95% CI: 5.7-10.29 months) and for exon 19
deletion, mPFS was 16 months among 19 patients (95% CI:
13.32-18.67 months), which is shown in Figure 2. That is
to say, lung adenocarcinoma patients with exon 19 deletion
could achieve longer mPFS than patients with positive exon
21 in the first-line gefitinib therapy (p<0.05).

Comparison of gefitinib between positive
exon 2| and |9 deletion mutation in the

second-line therapy

When comparing the efficacy in the second-line therapy
for patients with EGFRm®, as shown in Figure 3, for posi-
tive exon 21, mPFS was 4 months among 11 patients (95%
CI: 2.05-5.94 months), while for exon 19 deletion muta-
tion, mPFS was 14 months among eight patients (95% CI:
11.5-16.46 months, p<0.05).

Safety
All patients were well tolerant to either the first-line gefitinib
therapy or second-line gefitinib therapy between exon 21 and
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Figure 2 Comparison of gefitinib between positive exon 21 and 19 deletion
mutations in the first-line therapy.
Abbreviation: PFS, progression-free survival.
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19 deletion mutation with fewer Grade 3 or 4 adverse events,
such as abnormal liver function (18.3%) and rash (3.33%). In
the first-line gefitinib therapy, the most common Grade 1 or 2
adverse events in 21 mutation included rash (77.2%), abnor-
mal liver function (61.3%), dry skin (54.5%), diarrhea (50%),

Second-line gefitinib

1 Exon 21 mutation —+— Exon 21 mutation
1.0 1 Exon 19 deletion censored
Exon 19 deletion
censored
0.84
0.6
" =
L
4 L
0.4
0.2+
0.07

T I I
.00 10.00 15.00 20.00

Time (months)

T
5.00

Figure 3 Comparison of gefitinib between positive exon 21 and |9 deletion
mutations in the second-line therapy.
Abbreviation: PFS, progression-free survival.

Table 2 Adverse events occurring in >10% of the gefitinib therapy

fatigue (40.9%) and paronychia (27.2%) in non-hematological
toxicity, whereas anemia (31.8%) and leukocytopenia (18.1%)
were included in hematological toxicity as mentioned in
Table 2. However, in 19 deletion, Grade 1 or 2 adverse events
were observed to have similar effects with gradually less
toxic levels than in exon 21 mutation (p<0.00048). However,
in the second-line therapy, the most common Grade 1 or 2
adverse events in 21 mutation were more virulent compared
to second-line 19 deletion (p<0.0024) or first-line 21 mutation
(p<0.0015). Similarly, second-line 19 deletion adverse events
were more harmful than the first-line 19 deletion adverse
events because a higher percentage of adverse events occurred
as per Table 2 (p<0.0044).

Risk factors

Whether sex, age, smoking history and EGFR mutation
status were the risk factors for PFS were investigated using
univariate Cox regression analysis. However, as shown in
Table 3, consisting only of patients with positive exon 21 or
exon 19 deletions of EGFR was the predictive factor for PFS
of gefitinib (p<0.05)

Discussion

The Iressa Pan-Asia Study (IPASS) is the first study that
demonstrated the benefit of first-line EGFR TKIs over
platinum-based combination chemotherapy in patients
with EGFR mutation.!' Five other Phase III studies

Adverse events First-line gefitinib

Second-line gefitinib

2| mutation 19 deletion 2| mutation 19 deletion

Gl-2 G=23 Gl-2 G=23 Gl-2 G=23 Gl-2 G23
Non-hematological toxicity, n (%)
Rash 17 (77.2) I (4.5) 14 (73.6) 0 9 (81.8) I (9) 6 (75) 0
AST 14 (63.6) 4(18.1) 10 (52.6) 2 (18.1) 7 (63.6) 2 (18.1) 5 (62.5) 2 (25)
ALT 13 (59.0) 3(13.6) 11 (57.8) 3(15.7) 6 (54.5) 4 (36.3) 6 (75) 2 (25)
Dry skin 12 (54.5) 0 8 (42.1) 0 6 (54.5) 0 3 (37.5) 0
Diarrhea 11 (50) 0 8 (42.1) 0 6 (54.5) 1 (9) 3(37.5) 0
Fatigue 9 (40.9) 0 7 (36.8) 0 5(45.5) 1(9) 3(37.5) 0
Paronychia 6 (27.2) 0 6 (31.5) 0 5 (45.5) 0 2 (25) 1 (12.5)
Stomatitis 5(227) 0 4(21) 0 3(27.2) 0 3(37.5) 0
Nausea 2 (9) 0 1 (5.2) 0 3(27.2) 0 2 (25) 0
Constipation 2 (9) 0 1 (5.2) 0 1(9) 0 2 (25) 0
Alopecia 209 0 1(52) 0 I (9) 0 I (12.5) 0
Hematological toxicity, n (%)
Leucocytopenia 4(18.1) 0 3(15.7) 0 3(27.2) 0 2 (25) 0
Thrombocytopenia 3(13.6) 0 2 (10.5) 0 2 (18.1) 0 1 (12.5) 0
Neutropenia 1(9) 0 0 0 2 (18.1) 0 1 (12.5) 0
Anemia 7(31.8) 0 5(5.2) 0 5(45.4) 0 3(37.5) 0

Abbreviations: GI-2, grade 1-2; G=3, grade >3; AST, aspartate aminotransferase; ALT, alanine aminotransferase.
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Table 3 Risk factors for PFS analyzed by univariate Cox
regression model

Characteristics HR 95% CI p

Sex (female/male) 1.678 0.910-3.096 0.097
Age (>60 years/£60 years) 1.349 0.754-2.412 0.313
Smoking history (never/ever) 2.118 0.253-5.958 0.155
EGFR mutation (2 | mutation/ 0.288 0.115-0.538 0.00094

19 deletion)

Abbreviations: PFS, progression-free survival; HR, hazard ratio; Cl, confidence
interval; EGFR, epidermal growth factor receptor.

(First-SIGNAL, NEJSG002, WJTOG 3405, OPTIMAL and
EURTAC) comparing reversible EGFR TKIs with chemo-
therapy have also demonstrated the same findings.'*!7 Some
studies documented the effectiveness of EGFR TKIs in the
second-line therapy t0o.'32° Overall, in our study, the mPFS
was significantly 10 months, which was consistent with the
abovementioned previous studies. However, mPFS was not
similar between the first-line gefitinib therapy and second-
line therapy. There was longer mPFS in the first-line therapy
(12 months) than that in the second-line therapy (7 months)
of gefitinib for lung adenocarcinoma (p<0.05). Obviously,
mPFS in the second-line gefitinib therapy was significantly
inferior to that in the first-line therapy. That is to say, patients
with EGFRm* could achieve better benefit when treated with
gefitinib sooner than later.

What is more, preclinical studies have shown that positive
exon 21 or exon 19 deletion, the most sensitizing mutation
types, has distinct biological properties that might affect
response to different EGFR TKIs.?'?2 EGFR exon 19 deletion
lung adenocarcinoma might be distinct from positive exon
21 one, and these subgroups should be analyzed separately.?
In subgroup analyses examining different EGFR mutations
of the present study, we noted that mPFS was significantly
longer for patients with exon 19 deletion than that with posi-
tive exon 21 both in the first-line gefitinib therapy and in the
second-line therapy. Consistent with the findings of afatinib
by Yang et al, the subgroup analyses suggested that the
mPFS benefit of gefitinib could be driven mainly by patients
harboring exon 19 deletion. The cause of this difference in
response to EGFR TKIs by EGFR mutation subtype is not
known. In this context, patients with lung adenocarcinoma
harboring positive exon 21 or exon 19 deletion should be
stratified and analyzed separately in the future study.

The median age was 63 years for the patients included
in this study, and never-smoker consisted of 93.3% of these
patients. The major adverse events included rash, abnormal
liver functions, dry skin, diarrhea, fatigue and anemia. Most

of the adverse events were in the range of Grade 1 and 2.
Therefore, the first-line gefitinib therapy in either 19 deletion
or 21 mutation was more effective and tolerant for elderly
patients compared to the second-line gefitinib therapy.

This finding suggests that for patients with advance lung
adenocarcinoma who were selected by positive exon 21 or
19 deletion mutations, gefitinib could the preferred option,
and EGFR mutation types may influence the response to
gefitinib therapy.

Conclusion

Advance lung adenocarcinoma patients with EGFRm" could
have significantly longer mPFS when they were treated with gefi-
tinib in the first-line therapy than that in the second-line therapy.
EGFR mutation types may influence the response to gefitinib
therapy, which was the predictive factor for PFS of gefitinib.
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