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Abstract

Purpose. A meta-analysis of randomized controlled trials was performed to compare the efficacy, quality of life (QOL),
symptom improvement and toxicities of gefitinib with docetaxel in previously treated advanced non-small-cell lung cancer.
Methods. The PubMed database, the Cochrane Library and references of published trials were searched. Two reviewers
independently assessed the quality of the trials and extracted data. The hazard ratios (HRs) for overall survival (OS) and
progression-free survival (PFS), relative risks (RRs) for overall response rate, QOL and symptom improvement, and odds
ratios (ORs) for main toxicities were pooled using STATA package. Results. Four multicenter, randomized controlled trials
involving 2257 patients with previously treated advanced NSCLC were ultimately analyzed. The pooled HRs showed no
significant difference in OS and PFS between the two groups (HR = 1.02, 95% CI = 0.92-1.12, p = 0.70; HR = 0.97,
95% CI = 0.88-1.07, p = 0.57, respectively). Gefitinib significantly improved overall response rate (RR = 1.58, 95%
CI = 1.02-2.45, p = 0.04) and QOL (RR = 1.55, 95% CI = 1.27-1.88, p = 0.00 by Functional Assessment of Cancer
Therapy-Lung and RR = 1.86, 95% CI = 1.43-2.42, p = 0.00 by Trial Outcome Index, respectively). Gefitinib had fewer
grade 3 or 4 neutropenia and fatigue (OR = 0.02, 95% CI = 0.01-0.03, p = 0.00; and OR = 0.47, 95% CI = 0.32-0.70,
p = 0.00, respectively), but more grade 3 or 4 rash (OR = 2.87, 95% CI = 1.24-6.63, p = 0.01) than docetaxel. The
grade 3 or 4 nausea, vomiting and diarrhea and symptom improvement were comparable between the two drugs. Conclusions.
In conclusion, although similar OS and PFS, gefitinib showed an advantage over docetaxel in terms of objective response
rate, QOL and tolerability. Therefore, gefitinib is an important and valid treatment option for previously treated advanced
non-small-cell lung cancer patients.

Lung cancer is one of the most common forms of
cancer in the world, in terms of incidence and mor-
tality, with over one million new cases annually [1].
Non-small-cell lung cancer (NSCLC) accounts for
at least 80% of all lung cancer cases, presenting as
locally advanced disease in approximately 25 to 30%
of cases and as metastatic disease in approximately
40 to 50% of cases [2]. Treatment for these patients
consists of chemotherapy, supportive care and
epidermal growth factor receptor (EGFR) tyrosine
kinase inhibitors (TKIs) for patients with EGFR
mutations [3,4], but response rates are modest and
recurrence eventually occurs for most patients after
standard first-line therapy.

In TAX317 study, docetaxel could significantly
prolong survival compared with best supportive care
in patients with advanced non-small-cell lung cancer
previously treated with platinum-based chemother-
apy [5]. Therefore, docetaxel was recommended as
second-line treatment for patients with advanced
NSCLC by the American Society of Clinical Oncol-
ogy (ASCO) [3]. However, docetaxel is associated
with significant toxicity, including hematological
toxicity, neurotoxicity, and asthenia. Molecular-tar-
geted agents such as gefitinib, an oral EGFR-TKI,
have been investigated as potential alternatives to
increase efficacy or reduce toxicity in this disease set-
ting. Gefitinib 250 mg/d showed clinically significant
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antitumor activity, as well as favorable tolerability in
pretreated patients with locally advanced or meta-
static NSCLC in two phase II studies [6,7]. Although
the difference in survival between gefitinib and pla-
cebo in ISEL study did not reach significance, the
time to treatment failure and objective-response rate
were significantly improved in gefitinib [8]. What’s
more, the efficacy of gefitinib was similar or non-
inferior to docetaxe in previously treated non-small-
cell lung cancer [9,10]. Consequently, gefitinib was
also recommended as second-line treatment for
patients with advanced NSCLC by ASCO ([3]. The
SIGN study, a phase II, open-label, randomized
study, found the efficacy of gefitinib was similar to
docetaxel with a more favorable tolerability profile in
the second-line treatment of advanced NSCLC [9].
Another three phase III, open-label, randomized
studies were conducted subsequently to compare the
efficacy and toxicity of gefitinib with docetaxel in
previously treated advanced NSCLC [10-12]. But,
the results were inconsistent. The objectives of this
meta-analysis were to compare the efficacy and tox-
icities of gefitinib with docetaxel in previously treated
advanced NSCLC.

Patients and methods
Searching

In May 2009, an electronic search of the PubMed
database, the CENTRAL (the Cochrane Central
Register of Controlled Trials) database was per-
formed. The following keywords were used: “non-
small-cell lung cancer”, “Carcinoma, Non-small-cell
Lung”, “gefitinib” and “Iressa”. The search was
limited in “Randomized Controlled Trial”. The
published languages and years were not limited.
Reference lists of original articles and review articles
were also examined for additional trials.

Selection of trials

Trials meeting the following inclusion criteria were
eligible: 1. Randomized controlled trials (RCTs); 2.
Patients were histologically or cytologically con-
firmed stage IIIB or IV NSCLC; 3. Patients received
at least one previous chemotherapy regimen; 4.
Studies comparing the efficacy and toxicity of gefi-
tinib with docetaxel; 5. Trials published in full texts.
Trials were excluded if they did not meet with above
inclusion criteria.

Validity assessment

An open assessment of the trials was performed
using the methods reported by Jadad and colleagues,
which assessed the trials according to the following

three questions: 1. whether reported an appropriate
randomization method (0 to 2 scores); 2. whether
reported an appropriate blinding method (0 to 2
scores); 3. whether reported withdrawals and drop-
outs (0 to 1 score) [13].

Data abstraction

All the data were independently abstracted by two
investigators (J.J. and L.H.) with the use of standard-
ized data-abstraction forms. Disagreements were
resolved by discussion with an independent expert
(X.L.). The following information were sought from
each paper, although some papers did not contain all
of them: trial’s name, first author, year of publication,
journal, quality scores according to Jadad and col-
leagues’ methods, ethnicity, number of patients in
both groups, median age, and patient percentage of
female, performance status (PS) 0 tol, non-smokers,
locally advanced disease and adencarcinoma,
hazard ratios (HRs) for overall survival (OS) and
progression-free survival (PFS) and their 95% con-
fidence intervals (CIs), number of patients acquired
overall response assessed with Response Evaluation
Criteria In Solid Tumors (RECIST), number of
patients acquired quality of life (QOL) improvement
assessed with the Functional Assessment of Cancer
Therapy-Lung (FACT-L) questionnaire total score
and trial outcome index (T'OI) and patients acquired
symptom improvement assessed with the FACT-L
lung cancer subscale (LCS), main grade 3 or 4
toxicity data such as nausea, vomiting, diarrhea,
neutropenia, fatigue and rash.

Statistical analysis

HRs for OS and PFS, relative risk (RR) for overall
response to treatment, QOL and symptom improve-
ment, and odds ratios (ORs) for different types of
toxicity were calculated using STATA SE 10.1 pack-
age. Analyses were performed in intention-to-treat-
ment (ITT) for OS, PFS and overall response, in
evaluable population for QOL, symptom improve-
ment and toxicities. A statistical test with a p-value
less than 0.05 was considered significant. HR > 1
reflects more deaths or progression in gefitinib group,
RR > 1 reflects more overall response, QOL improve-
ment or symptom improvement in gefitinib group,
and OR > 1 indicates more toxicities in gefitinib
group; and vice versa. To investigate statistical het-
erogeneity between trials, the standard y? Q-test was
applied (meaningful differences between studies
indicated by p < 0.10). The results were generated
using fixed-effect model. A random-effect model was
employed when there was evidence of significantly
statistical heterogeneity, generating a more conservative
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estimate [14]. All p-values were two-sided. All CIs
had a two-sided probability coverage of 95%.

Results
Trial flow

Thirty-two reports were retrieved originally after
electronic searching, and six reports [9-12,15,16]
were identified after scanning the titles and abstracts.
Two reports [15,16] were excluded for following
reasons: one [15] reported molecular predictors of
outcome with gefitinib and docetaxel in previously
treated non-small-cell lung cancer from the
INTEREST trial, main results of which were reported
by Kim and colleagues [10], the other one [16]
reported Quality of Life and disease-related symp-
toms of gefitinib versus docetaxel in previously
treated Japanese patients with non-small-cell lung
cancer from V-15-32 study, main results of which
were reported by Maruyama and colleagues [11].
Thus, four randomized controlled trials [9-12]
involving 2257 patients with previously treated
advanced NSCLC were ultimately analyzed.

Characteristics of the four trials

All the four trials were multicenter, randomized,
open-label studies and were published in full texts
and in English. One [9] of them was phase II RCT
and the others were phase III RCTs. Baseline char-
acteristics of the four trials are listed in Table 1. In
total, 2257 patients with previously treated advanced
NSCLC were randomized to receive gefitinib (1128
patients) or docetaxel treatment (1129 patients).
Gefitinib 250 mg/d was administered orally; doc-
etaxel 75 mg/m? (in V-15-32 studies the dose of
docetaxel was 60 mg/m?) was administered every
three weeks intravenously. Except ISTANA study
[12] which limited the maximum docetaxel admin-
istration to six cycles, all patients received treatment
until disease progression, intolerable toxicity, or
discontinuation for some other reasons.

Owerall survival

The pooled HR for OS didn’t show significant
difference in overall survival between gefitinib and
docetaxel groups (HR = 1.02,95% CI = 0.92-1.12,
p = 0.70; Figure 1). There was no significant hetero-
geneity (p = 0.68), and the pooled HR for OS was
performed using fixed-effort model.

Progression-free survival

The pooled HR for PFS also failed to display a
difference between gefitinib and docetaxel groups
(HR = 0.97, 95% CI = 0.88-1.07, p = 0.57;

Table I. Characteristics of the four trails comparing gefitinib with docetaxel in previously treated advanced NSCLC.

Locally
advanced (%)

Never
smoker (%)

PS

0-1(%)

Female

Jadad’s quality

AD (%)

Median age

(%)
32.9

Ethnicity Group

Journal scores

First author/year

Lee/2010

Trial’s Name
ISTANA

36.6 13.4 65.9

57
58

NK

92.6

82

Gefitinib

Korea

Clin Cancer Res

17.7 69.6

45.6

93.7

43.0

Docetaxe
Gefitinib

19.2 78.4

29.0

38.4 95.5

245

Japan

J Clin Oncol

Maruyama/2008

V-15-32

35.7 20.5 77.0

95.9 NK

38.1

244
733
733

Docetaxe
Gefitinib

20.2 46.8 53.9

88.1 61

Mixed 36.4

Lancet

Kim/2008

INTEREST

47.8 54.8

20.5

60
63
60

87.9

33.4

Docetaxe
Gefitinib

39.7 NK

26.5

63.2

31.0

Mixed

3

Anticancer Drugs

Cufer/2006

SIGN

43.8 NK

24.7

71.3

30.0

Docetaxe

n, number of the sample; PS, performance status assessed with Zubrod-ECOG-WHO; AD, adenocarcinoma; NK, not known.
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Study %o
[} HR (95% Cl) Weight

Lee/2010 —_—

0.87 (0.61, 1.24)7.89

Maruyamal2008 — 1.12 (0.89, 1.40)18.91
Kim/2008 —-0-— 1.01 (0.90, 1.14)88.55
Cufer/2006 ; 0.97 (0.61, 1.52)4.65
Overall(-squared = 0.0%, p = 0.683) <[> 1.02 (0.92, 1.12)100.00

T T
.5 Gefitinib better 1 Docetaxel better 2

Figure 1. Meta-analysis for overall survival showed no significant
difference between gefitinib and docetaxe in previously treated
advanced NSCLC (HR = 1.02, 95% CI = 0.92-1.12,
p = 0.70).

Figure 2). There was no significant heterogeneity
(p = 0.17), and the pooled HR for PFS was
performed using fixed-effort model.

Owverall response

The ORRs for gefitinib and docetaxel were 13.03%
and 8.59%, respectively. The pooled RR for ORR
showed gefitinib significantly improved overall res-
ponse rate (RR = 1.58,95% CI = 1.02-2.45,p = 0.04;
Figure 3). The number need to treat INNT) was 23.

There was significant heterogeneity (p = 0.06),
and the pooled RR for overall response was per-
formed using random-effort model.

Qualiry of life and symptrom improvement

The pooled RRs indicated that gefitinib significantly
improved QOL both by FACT-L. questionnaire total
score and by TOI questionnaire (RR = 1.55, 95%

Study %

D HR(85%Cl)  Weight

Lee/2010 _—

0.73(0.53, 1.00) 9.43

Maruyamal2008 —_— 0.90(0.72,1.12) 18.99
Kim/2008 R 1.04 (0.93, 1.18) 6542
Cufer/2006 —_— 0.94 (0.64, 1.39) 6.16

Overall {I-squared = 39.6%, p = 0.174%) <> 0.97 {0.88, 1.07) 100.00

5 Gefitinib better 1 Docetaxel better 2

Figure 2. Meta-analysis for progression-free survival showed no
significant difference between gefitinib and docetaxe in previously
treated advanced NSCLC (HR = 0.97, 95% CI = 0.88-1.07,
p = 0.57).

Study Y

D RR(95% CI)  Weight
Lee/2010 3 369(159,859) 16.73
Maruyama/2008 —_— 1.77(1.18, 2.64) 3227
Kim/2008 —— 1.20(0.84,1.72) 3412
Cufer/2006 —_— 0.97 (0.42, 2.23) 16.88

1.58 (1,02, 2.45) 100.00

Overall (--squared = 60.3%, p = 0.056) <>

NOTE: Weights are from random effects
analysis

.2 Docetaxel botter 1 Gafitinib better 5

Figure 3. Meta-analysis showed that gefitinib significantly
improved overall response rate compared with docetaxe in
previously treated advanced NSCLC (RR = 1.58,95% CI = 1.02—
2.45,p = 0.04).

CI=1.27-1.88,p = 0.00 by FACT-L.and RR = 1.86,
95% CI = 1.43-2.42, p = 0.00 by TOI, respectively,
Table II) compared with docetaxel. However, the
meta-analysis didn’t show a symptom improvement
of gefitinib compared with docetaxel (Table II).

Toxicities

Docetaxel resulted in 60.1% grade 3 or 4 neutrope-
nia and 6.9% grade 3 or 4 fatigue. The meta-analyses
showed that the risks of grade 3 or 4 neutropenia and
fatigue of docetaxel were more than gefitinib
(OR = 0.02; 95% CI = 0.01-0.03, p = 0.00;
OR = 0.47; 95% CI = 0.32-0.70, p = 0.00; respec-
tively, Table II). Gefitinib resulted in 1.9% grade 3 or 4
rash. The pooled OR indicated the risk of grade 3 or 4
rash of gefitinib were more than docetaxel (OR = 2.87;
95% CI = 1.24-6.63, p = 0.01; respectively, Table II).
The grade 3 or 4 nausea, vomiting and diarrhea were
comparable between gefitinib and docetaxel (Table II).

Publication bias

A number of steps were included in the study design
to minimize the potential for publication bias. Firstly,
the search strategy was extensive; secondly, papers
were selected strictly according to inclusion criteria;
thirdly, publication bias was detected by several
methods. Publication bias was not found according
to funnel plot, Begg’s test [17] (p = 0.73) and
Egger’s test [18] (p = 0.69).

Discussion

Docetaxel, erlotinib, gefitinib, or pemetrexed is
acceptable as second-line therapy for patients with
advanced NSCLC with adequate performance status
(PS) when the disease has progressed during or after
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Table II. Results of the meta-analysis for QOL, symptom improvement and main grade 3 or 4 toxicities.

Gefitinib Docetaxel Gefitinib vs Docetaxel
QOL and symptom improvement nl al (%) n0 a0 (%) RR (95% CI) P P
FACT-L 811 208 (25.6) 787 131 (16.6) 1.55 (1.27-1.88) 0.00 0.34
TOI 743 141 (19.0) 715 73 (10.2) 1.86 (1.43-2.42) 0.00 0.58
LCS 851 203 (23.9) 825 167 (20.2) 1.18 (0.99-1.41) 0.07 0.83
Toxicities nl al (%) n0 a0 (%) OR (95% CI) P Py
Nausea 1122 9 (0.8) 1101 19 (1.7) 0.46 (0.21-1.02) 0.06 0.71
Vomiting 1122 9 (0.8) 1101 12 (1.1) 0.74 (0.31-1.76) 0.49 0.59
Diarrhea 1122 26 (2.3) 1101 27 (2.5) 0.95 (0.55-1.63) 0.85 0.54
Neutropenia 1036 36 (3.5) 1017 611 (60.1) 0.02 (0.01-0.03) 0.00 0.18
Fatigue 1122 38 (3.4) 1101 76 (6.9) 0.47 (0.32-0.70) 0.00 0.38
Rash 1122 21 (1.9) 1101 7 (0.6) 2.87 (1.24-6.63) 0.01 0.55

nl, total number of patients evaluable for assessment of QOL, symptom improvement or main grade 3 or 4 toxicities in gefitinib group;
n0, total number of patients evaluable for assessment of QOL, symptom improvement or main grade 3 or 4 toxicities in docetaxel group;
al, total number of patients acquired QOL or symptom improvement, or developed grade 3 or 4 toxicities in gefitinib group; a0, total
number of patients acquired QOL or symptom improvement, or developed grade 3 or 4 toxicities in docetaxel group; P,, p-value for

heterogeneity tests.

first-line, platinum-based therapy [3]. Both docetaxel
and pemetrexed were cytotoxic drugs, and both
erlotinib and gefitinib were EGFR-TKIs. Several
randomized controlled trials indicated that EGFR-
TKI gefitinib had equivalent or similar efficacy as
docetaxel with a more favorable quality of life and
tolerability profile. SIGN, which didn’t include
Asian patients, a multicenter, randomized, parallel-
group, open-label, phase II trial investigated oral
gefitinib or i.v. docetaxel in patients with advanced
NSCLC who had previously received one chemo-
therapy regimen, and showed that efficacy of gefi-
tinib was similar to docetaxel in according to OS,
PFS, ORR, QOL and symptom improvement rates,
with a more favorable tolerability profile [9]. INTER-
EST, a global study on 1466 patients, showed non-
inferiority of gefitinib (250 mg/d) relative to docetaxel
(75 mg/m? every 3 weeks) in terms of overall survival,
with similar progression-free survival and objective
response rate and a more favorable quality of life and
tolerability profile [10]. The third study, V-15-32, a
Japanese study on 489 patients, failed to meet its
primary objective of showing noninferiority in overall
survival between gefitinib (250 mg/d) and docetaxel
(60 mg/m? every 3 weeks) but found no significant
difference between gefitinib and docetaxel in terms
of overall survival and progression-free survival, and
a higher objective response rate and QOL for gefi-
tinib [11]. The fourth RCT, ISTANA compared gefi-
tinib with docetaxel as monotherapy in previously
treated Korean patients with advanced NSCLC, and
showed that gefitinib improved progression-free sur-
vival compared with docetaxel (hazard ratio, 0.729;
90% CI, 0.533-0.998) with significantly improved
objective response rate (28.1% versus 7.6%) [12].
The different results of the four studies moti-
vated the present meta-analysis. The results of the

meta-analysis showed that gefitinib significantly
improved overall response rate and QOL. However,
the improved overall response rate and QOL didn’t
transfer into a prolonged OS for gefitinib as reported
by Tsujino and colleagues that response rate was
associated with prolonged survival in patients with
advanced non-small-cell lung cancer treated with
gefitinib or erlotinib [19]. The possible explanation
for the divergence was that cross-over to the alterna-
tive therapy at disease progression rendered it impos-
sible to detect an OS benefit because many patients
received both treatments, but in a different sequence.
Poststudy, 31%, 36% and 29.6% patients of gefitinib
group received subsequent docetaxel in INTEREST,
V-15-32, and ISTANA studies, respectively; and
37%, 53% and 67.1% patients of docetaxel group
received subsequent EGFR-TKIs (gefitinib or erlo-
tinib) in INTEREST, V-15-32, and ISTANA studies,
respectively. The patients in docetaxel group received
subsequent EGFR-TKIs were more than the patients
in gefitinib group received subsequent docetaxel.
Shepherd and colleagues also presented a similar
meta-analysis at ASCO 2009 using the same four
randomized controlled trials. We obtained the same
results as Shepherd and colleagues according to OS,
PFS and ORR. Shepherd and colleagues did not ana-
lyze the QOL, symptom improvement and toxicities
between gefitinib and docetaxel [20].

The results in our meta-analysis showed that gefi-
tinib significantly improved QOL, but not symptom
improvement. As for toxicities, the pooled ORs showed
that the risks of grade 3 or 4 neutropenia and fatigue of
docetaxel were more than gefitinib. However, the risk of
grade 3 or 4 rash of gefitinib was more than docetaxel.
The grade 3 or 4 nausea, vomiting and diarrhea were
comparable between gefitinib and docetaxel. Therefore,
the tolerability of gefitinib was better than docetaxel.
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None of the four trials selected patients according
to EGFR status. As gefitinib was an EGFR-TKI, did
the EGFR protein expression, EGFR copy number
or EGFR mutation affect the efficacy of gefitinib in
the second-line therapy, and should the patients with
previously treated advanced NSCLC measure the
EGFR status for selecting gefitinib or docetaxel? In
the Iressa Survival Evaluation in Lung Cancer (ISEL)
study comparing gefitinib with placebo in pretreated
patients with advanced NSCLC [8], both EGFR
protein expression and high EGFR copy number
were predictors of a gefitinib-related effect on sur-
vival, with significant interactions between biomarker
status and survival outcome [21]. However, although
patients with EGFR mutation positive tumors were
associated with prolonged PFS and improved ORR
in gefitinib group compared with docetaxel group,
EGFR status analyses of tumors from a subset of
patients in the INTEREST trial didn’t find a sig-
nificant difference in OS between gefitinib group and
docetaxel group in patients with EGFR high copy
number, low copy number, protein expression posi-
tive, protein expression negative, mutation positive,
or wild-type tumors [15]. One possible explanation
for the divergence was that overall survival of patients
treated with gefitinib may be similar to docetaxel
despite EGFR status, and another possible explanation
for the divergence was cross-over to the alternative
therapy at disease progression. Therefore, gefitinib is an
important option for unselected population with previ-
ously treated advanced NSCLC. It is badly in need
of a prospective randomized controlled trial to com-
pared gefitinib and docetaxel in second-line treatment
in selected population according to EGFR status.

The meta-analysis was based on the data from
the published literature, but not individual patient
data (IPD).

In conclusion, although similar OS and PFS, gefi-
tinib showed an advantage over docetaxel in terms
of objective response rate, QOL and tolerability.
Therefore, gefitinib is an important and valid treat-
ment option for previously treated advanced non-
small-cell lung cancer patients.
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