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Gefitinib as first line therapy in Malaysian patients with
EGFR mutation-positive non-small-cell lung cancer:
A single-center retrospective study
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Abstract. The present retrospective, single-center study evalu-
ated the objective response rate (ORR) and progression-free
survival (PFS) of epidermal growth factor receptor (EGFR)
mutation-positive Malaysian patients with advanced lung
adenocarcinoma treated with gefitinib. During May 2008 to
July 2013, 33 patients with Stage IV, EGFR mutation-positive
non-small-cell lung cancer (NSCLC) were identified and
received gefitinib (250 mg) as first line treatment. The primary
and secondary end points were ORR, PFS and safety, respec-
tively. A total of 18 (54.5%) and 2 (6.1%) patients achieved
partial response (PR) and complete response (CR) to gefitinib
therapy, respectively, yielding an ORR of 60.6% (95% ClI,
42.1-77.1%). Patients with exon 20 or 21 mutations (n=6, 66.7%)
tended to have better ORR compared with exon 19 (n=22,
59.1%). The median PFS was 8.9 months in Malaysian patients
with EGFR mutation-positive NSCLC, treated with gefitinib.
The majority of treatment-related toxicity was mild in nature.
The most frequently reported adverse events included dry skin
(39.4%), skin rash (27.2%), and dermatitis acneiform (15.2%).
In conclusion, Malaysian patients with locally advanced and
metastatic EGFR mutation-positive NSCLC responded favor-
ably to gefitinib therapy in terms of ORR, median PFS, and
tolerability, the results of which were consistent with those of
the IPASS study conducted in an Asian population. Consid-
ering the efficacy and safety profile of gefitinib, it is a favorable
option for the first-line treatment of Malaysian patients with
EGFR mutation-positive NSCLC. However, future long-term
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studies in a larger population of Malaysian patients are
required to support whether the prolonged PFS conferred by
gefitinib will translate into prolonged overall survival.

Introduction

Lung cancer is the leading cause of cancer-related mortality
worldwide and non-small-cell lung cancer (NSCLC) accounts
for ~88% of the cases (1). In Malaysia specifically, lung cancer
is the third leading cause of cancer-related mortality accounting
for ~19.8% of cancer-related deaths (2). In spite of several
advances in the treatment modalities, the burden of lung cancer
in Malaysia remains high, with an incidence rate of 13.8%
in males and 3.8% in females (2). Adenocarcinoma, a histo-
logical variant of NSCLC, is the most common type of cancer
observed in Malaysian patients irrespective of their smoking
status (1). Guidelines for the management of NSCLC strongly
recommend testing for epidermal growth factor receptor
(EGFR) mutation (3). This specific mutation has a predilection
for Asians, females, non-smokers and patients with adenocar-
cinoma (4,5). The presence of EGFR mutation was found to be
a strong predictive biomarker for the clinical efficacy of EGFR
tyrosine kinase inhibitors (TKI) such as gefitinib (6).

A number of studies have reported improved outcomes with
gefitinib monotherapy in terms of prolonged progression-free
survival (PFS) and improvements in time to treatment failure
(TTF) when used as a first-line treatment in East Asian patients
with advanced NSCLC positive for EGFR mutations (7-10).
Gefitinib (IRESSA®, AstraZeneca) is a once-daily oral
medication (usually given at a dose of 250 mg) indicated in
advanced NSCLC, for patients with EGFR mutations. [IPASS
(IRESSA® Pan-Asia Study) was a randomized, large-scale,
double-blinded study; the study compared gefitinib versus
carboplatin/paclitaxel as a first line treatment in 1,217 patients
in Asia with advanced NSCLC. The IPASS study established
gefitinib as a potential first-line therapy for patients with
EGFR mutation-positive tumors and showed superior PFS
for gefitinib over intravenous carboplatin/paclitaxel chemo-
therapy in clinically selected Asians with advanced NSCLC
[Hazard ratio (HR) 0.74, 95% confidence interval (CI) 0.65 to
0.85, P<0.0001]. IPASS also reported there was a significantly
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higher response rate with an improved tolerability profile and
superior quality of life rates with gefitinib compared with
carboplatin/paclitaxel chemotherapy (6).

Although data exists on the use of gefitinib in Asian popu-
lation, there is very limited data on the use of this drug in
patients of Malaysian descent (11,12). Therefore, the present
study was conducted to investigate the Malaysian experience
with gefitinib from a single-center in EGFR mutation-positive
NSCLC patients.

Patients and methods

Study design. The present retrospective, single-center study
was conducted to evaluate the response and survival rate
of Malaysian patients who had been treated with gefitinib
(IRESSA®, Astrazeneca, London, UK) for EGFR-positive
NSCLC. The primary end point was the objective response
rate (ORR). Secondary end points were PFS, and safety. This
study followed the ethical principles approved by the institu-
tional review board of the hospital. All patients' data was kept
anonymous. The list of patients who had received gefitinib
prior to December 2013 for their lung cancer was traced, these
patients' charts were obtained for review and the appropriate
data was extracted.

Patient population. All patients with Stage IV, EGFR
mutation-positive NSCLC who received gefitinib as first- line
treatment between May 2008 and July 2013 (Subang Jaya
Medical Center, Subang Jaya, Malaysia) were identified and
included in this analysis, after approval from the local ethics
committee. Medical charts of the patients were reviewed.
Patients were selected based on the following inclusion criteria:
Male or female aged =18 years; patients diagnosed with
NSCLC, which was confirmed histologically or cytologically
as adenocarcinoma or adenosquamous carcinoma; patients
with Stage IV disease that was not curable with surgery
or radiotherapy; and patients with an Eastern Cooperative
Oncology Group (ECOG) performance status of 0-3. Patients
who had a prior history of chemotherapy with other drugs
such as erlotinib, carboplatin/gemcitabine, zoledronic acid and
carboplatin/pemetrexed, were also included as long as they
switched to gefitinib. Only patients who were EGFR nega-
tive (and hence, not given gefitinib) were excluded from this
analysis. All the patients in the study underwent comprehensive
baseline assessments that included clinical laboratory tests and
imaging studies. Follow-up assessments and monitoring of all
the patients were also carried out at weekly intervals. Toxicity
evaluations followed the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 3.0 (v3.0).
With the exception of 3 patients, all were non-smokers.

Efficacy and safety assessments. The response rate [complete
response (CR), partial response (PR), stable disease (SD), and
progressive disease (PD) were recorded] were evaluated as
the main outcome for the patients treated with gefitinib in the
present study. Disease progression was monitored by x-rays,
computerized tomography (CT), positron emission tomography
(PET), magnetic resonance imaging (MRI) and bone scans. The
duration of response from gefitinib was recorded in months.
The adverse event (AE) profile of gefitinib was also evaluated
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and graded as mild (Grade 1), moderate (Grade 2), and severe
(Grade 3). Patients were considered non-evaluable if they did
not have adequate reports available for response rate or progres-
sion of disease. PFS was measured from Day 1 of the treatment
until clinical signs of disease progression. EGFR mutation
testing was performed by quantitative polymerase chain reac-
tion (QPCR) amplification and bidirectional sequencing. All
patients were confirmed as having EGFR-positive Grade IV
adenocarcinoma. Diagnosis was performed in the study mainly
by CT-guided lung biopsy. Other related procedures that were
used to aid diagnosis were percutaneous lung biopsy, bilateral
neck nodes biopsy, pleural biopsy, paraspinal mass biopsy,
pleural cytology and bronchoscopic biopsy. The actual clinical
and CT findings were captured, but the radiological findings
had to be interpreted as their primary interpretation could not
be performed retrospectively.

Statistical analysis. Response data were analyzed using
descriptive statistical methods. The results are reported as the
mean and standard deviation for continuous data and counts
and percentages for categorical data. The PFS curves were
estimated using the Kaplan-Meier method, and sub-group
analyses of treatment responses were carried out by baseline
characteristics using 95% CI and logistic regression. All
comparative analyses are performed at significance level 0.05.
All analyses were carried out using the SAS 9.3 software
version (SAS Institute, Cary, NC, USA).

Results

Demographic and baseline characteristics. During May 2008
to July 2013, the study identified 60 patients with NSCLC
Stage IV, of these, 27 patients were excluded from the study
for reasons such as gefitinib not being prescribed (n=3), EGFR
mutation negative (n=10), or missing data (n=14). A total of
33 patients with median age 58.0 (32.0-77.0) years were
included in the study, of these, 32 (97.0%) patients had adeno-
carcinoma and 1 (3%) had adenosquamous carcinoma. All
the patients received gefitinib 250 mg/day orally until disease
progression occurred. The median treatment duration was
10.9 months (+11.6). Treatment remains ongoing in 5 patients,
and 2 patients were lost to follow-up. The details of population
characteristics are presented in Table I.

Response and survival. A total of 18 (54.5%) and 2 (6.1%)
patients achieved PR and CR to gefitinib therapy, respectively.
An ORR of 60.6% (95% CI, 42.1-77.1%) was achieved. A
total of 5 (15.2%) patients each achieved SD and PD. A total
of 2 patients with CR were non-smoker female adenocarci-
noma patients with EGFR mutation in exon 19. Meanwhile,
patients with exon 20 or 21 mutations (n=6, 66.7%) tended to
have improved ORR compared with exon 19 (n=22, 59.1%),
although may be due to unequal sample size. In 4 patients, the
response could not be assessed due to missing data (Table IT).

It is noteworthy that there were 5 patients in the study
that develops brain metastasis, of which, 4 achieved PR and
1 achieved SD. On an interim assessment, it was observed that
the brain metastatic focus disappeared in 1 patient with PR. At
the time of analysis, the median PFS was 8.9 months (Fig. 1).
Univariate analysis revealed that an Eastern Cooperative
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Figure 1. Kaplan-meier curve for progression free survival.

Oncology Group (ECOG) performance status of 0 or 1 was
significantly associated with a longer PFS.

Drug safety and toxicity. Table I11 lists the adverse events based
on severity. The majority of the treatment-related toxicity was
mild in nature (National Cancer Institute-Common Toxicity
Criteria grade 1 or 2). Missing toxicity information of patients
was reported conservatively with grade 3 (severe) toxicity level.
The most frequently reported AEs of grade 1 or 2 included
dry skin (39.4%), skin rash (27.2%), and dermatitis acneiform
(15.2%). One patient developed progressive dyspnea due to
pneumonitis, which was severe in nature. Symptomatic treat-
ment was given following leading to patient improvement, and
was eventually switched over to erlotinib. Other toxicities were
generally tolerable, and no unexpected toxicities were observed.

Discussion

The results of this retrospective study conducted in Malaysian
patients with EGFR-positive NSCLC, demonstrated that gefi-
tinib therapy is effective in this population, as assessed by ORR
of 60.6% and median PFS of 8.9 months. Gefitinib therapy
was well tolerated, with patients reporting mild-to-moderate
skin toxicity, and AEs consistent with the characterized toler-
ability/safety profile for gefitinib (8-10,13). These findings
revealed that gefitinib therapy was associated with improved
outcomes in EGFR-positive NSCLC in Malaysian patients.
The findings of this study were consistent with results from
the TPASS study (6), and previous IRESSA studies conducted
in the relapsed setting and underlying disease; the most
commonly reported AE with IRESSA in these studies being
mild-to-moderate rash and diarrhea (8,10,12).

The percentage of patients in IRESSA Dose Evaluation
in Advanced Lung Cancer study 1 and 2 (IDEAL 1 and
IDEAL 2), and IRESSA Survival Evaluation in Lung Cancer
(ISEL) study with adenocarcinoma were only 61.5, 68.6, and
47.9%, respectively (13-15), whereas in the present study,
97% of the patients had adenocarcinoma, with >50% of the
patients being treatment naive. Adenocarcinoma histology,
East-Asian ethnicity, female gender, and no smoking history
are all clinical predictive factors of response in patients treated
with gefitinib (5,6); of note, =50% of the patients recruited in

Table I. Patient baseline characteristics.
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Characteristics

Overall (n=33)

Gender, n (%)

Female 29 (87.9%)

Male 4 (12.1%)
Age (years)

Mean (SD) 57.1 (11.7)

Median (Range)
Age category (years), n (%)

60.0 (32.0-77.0)

60 years and below 18 (54.5%)

Above 60 years 15 (45.5%)
ECOG performance status, n (%)

0 8 (24.2%)

1 20 (60.6%)

2 4 (12.1%)

3 1 (3.0%)
Disease condition, n (%)

Adenocarcinoma 32 (97.0%)

Adenosquamous carcinoma 1 (3.0%)

Disease stage, n (%)

v 33 (100.0%)
Smoking history, n (%)
Current/former 3(9.1%)
Non-smoker 30 (90.9%)
Significant PMH/FH, n (%)
No 14 (42.4%)
Yes 19 (57.6%)
EGFR mutation, n (%)
Detected [15bp del (nt2235-2249) 2 (6.1%)
CD 746-750] in EXON 19
Detected [15bp del (nt2236-2250) 1 (3.0%)
CD 746-750] in EXON 19
Detected [Deletion] in EXON 19 18 (54.5%)
Detected [Deletion] in EXON 19, 1 (3.0%)
[Insertion] in EXON 20 and
[L858R] in EXON 21
Detected [L858R] in EXON 21 3(9.1%)
Detected [T to G (NT 2573) 2 (6.1%)
L858R] in EXON 21
Detected [T790M] in EXON 20 and 1 (3.0%)
[L858R] in EXON 21
Mutation detected 5(15.2%)

ECOG, eastern cooperative oncology group; EGFR, epidermal
growth factor receptor; FH, family history; PMH, past medical

history; SD, standard deviation.

the present study had these baseline characteristics. A correla-
tion between specific EGFR mutations and tumor response to
gefitinib was demonstrated by Lynch ez al (16). Furthermore, an
ORR of 71.2% was observed with first-line gefitinib treatment
in patients with EGFR mutation-positive adenocarcinoma in
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Table III. Summary of patients with adverse events by severity.
AEs Mild Moderate Severe Overall
Dermatitis acneiform* 5(15.2%) 1 (3.0%) 0 (0.0 %) 4 (12.1%)
Diarrhea 1 (3.0%) 0 (0.0 %) 0 (0.0 %) 1 (3.0%)
Dry mouth 1 (3.0%) 0 (0.0 %) 0 (0.0 %) 1 (3.0%)
Dry skin® 13 (39.4%) 0 (0.0 %) 0 (0.0 %) 12 (36.4%)
In-growing nail 1 (3.0%) 0 (0.0 %) 0 (0.0 %) 1 (3.0%)
Koilonychias 1 (3.0%) 0 (0.0 %) 0 (0.0 %) 1 (3.0%)
Mouth ulceration 1 (3.0%) 0 (0.0 %) 0 (0.0 %) 1 (3.0%)
Onychalgia 1 (3.0%) 0 (0.0 %) 0 (0.0 %) 1 (3.0%)
Pneumonitis, dyspnea 0 (0.0 %) 0 (0.0 %) 1 (3.0%) 1 (3.0%)
Rash® 6 (21.2%) 0 (0.0 %) 1 (3.0%) 4 (12.1%)
Erythematous rash 1 (3.0%) 0 (0.0 %) 0 (0.0 %) 1 (3.0%)
Maculopapular rash 1 (3.0%) 0 (0.0 %) 0 (0.0 %) 1 (3.0%)
Xerosis 2 (6.0%) 0 (0.0 %) 0 (0.0 %) 1 (3.0%)

AE, adverse event. Patients with multiple AEs were not included for evaluation in the overall population. *2 patients had Dermatitis acneiform
along with rash. 1 patient had dry skin along with rash. °1 patient with dry skin, 2 patients with dermatitis acneiform and 1 patient with xerosis

had rash.

the IRESSA Pan-Asia Study (IPASS) (6). In the present study,
a similar but slightly lower ORR of 60.6% was observed, even
though all the patients were EGFR mutation-positive, maybe
because of the small sample size, patients lost to follow-up or
patients not included in the analysis because of incomplete
data. The median survival was shown to be improved to over
2 years with gefitinib in mutation-positive NSCLC patients
in the IRESSA Combined Analysis of the Mutation Positives
study (17). In a small sub-group of 44 EGFR mutation-positive
patients, an improved PFS and higher RR were seen with gefi-
tinib than docetaxel (18). Liam et al reported that 26 patients
(36.6%) achieved PR whereas no patient had CR. Moreover, 26
(36.6%) and 19 (26.8%) patients had SD and PD, respectively,
with gefitinib treatment (11). A small retrospective analysis
also revealed a 48% PR and 13% SD in a Malaysian popula-
tion treated with gefitinib (12). It can be inferred from these
studies that gefitinib offers good efficacy in Asian EGFR
mutation-positive patients; hence, EGFR mutation status must
be determined before starting treatment with gefitinib espe-
cially in a first-line setting. The proportion of non-smokers
who responded to gefitinib was more than double compared
with those who had smoked, due to the small sample size.
A higher RR has been observed in non-smokers in previous
studies (11,12). A good ECOG performance status of 0-1 inde-
pendently predicted the response to gefitinib monotherapy in
our patients. Poor performance status has been identified as a
predictor of poor response to gefitinib (13,19).

In a trial with 41 Japanese patients with brain metastases
from EGFR-mutant lung adenocarcinoma, an ORR of 87.8%
and a median PFS of 14.5 months were observed with gefitinib
monotherapy without radiation (20). In our study, 4 patients
with brain metastases achieved PR with gefitinib, and 1 patient
achieved SD. The AEs of gefitinib therapy in the patients in
the present study were generally mild and consisted mainly
of skin reactions as has been reported by others (13). The
incidence of diarrhea was relatively uncommon as observed

with other studies (5). Only 1 patient in the present study
reported severe pneumonitis leading to dyspnea, which was
symptomatically treated and gefitinib treatment was stopped.

The present study has several limitations. Due to its
retrospective nature, access to medical data was unimpeded.
However, the recordings of observation were not standard-
ized, and often there were missing data. The timing of scans
to assess response was also not uniform amongst the clini-
cians. The sample size was small and the study was conducted
in a single tertiary center in Malaysia, making it difficult to
extrapolate these results.

In conclusion, this retrospective analysis demonstrated
that Malaysian patients with locally advanced and metastatic
EGFR mutation-positive lung adenocarcinoma responded
favorably to gefitinib therapy in terms of ORR, median PFS,
and tolerability, the results of which were consistent with
IPASS study conducted in Asian population. Considering
the efficacy and safety profile of gefitinib, it is a favorable
option for the first-line treatment of Malaysian patients
with EGFR mutation-positive NSCLC. However, future
long-term studies in larger population of Malaysian patients
are required to support whether the prolonged PFS conferred
by gefitinib will translate into prolonged overall survival.
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