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the response to gefitinib [10,11]. The EGFR gene mutation has
also been shown to be frequently observed in females, never-
smokers, adenocarcinoma, and individuals of Asian origin [12-14].
However, what factors influence the prognosis of the patients
who yielded a response to the treatment with gefitinib remains
unclear. .

In the present study, we reviewed the gefitinib-treated NSCLC
patients who had been previously treated with one or more
chemotherapy regimens to evaluate the prognostic factors in those
patients with and without a response to gefitinib treatment,

2. Patients and methods

A total of 145 consecutive patients without operation for lung
cancer, who were cytologically or histologically diagnosed to have
advanced NSCLC, were treated with gefitinib from July 2002 to
December 2005 at the National Kyushu Cancer Center. Of these 145
patients, 14 patients were excluded from the present study because
gefitinib was used as a first-line treatment.

Among the 131 patients analyzed, 8 patients were not assess-
able for their response to gefitinib due to the following reasons: 3
suffered from drug-induced interstitial pneumonia before confir-
mation of a tumor response, 1 patient had no measurable lesion,
2 patient refused gefitinib treatment in 2 weeks, and the data of 2
patients’ responses were missing.

Those 8 non-assessable patients were classified as non-
responders to gefitinib treatment. The median age was 62 years
(ranging from 26 to 80 years) and 99 patients (75%) were younger
than 70 years old. Seventy-seven patients (58%) were male, 111
patients (85%) had performance status (PS)(ECOG)0-1, 112 patients
(85%) had adenocarcinoma, and 113 patients (87%) had stage IV dis-
ease. Seventy-seven patients (59%) received chemotherapy with
one regimen prior to treatment with gefitinib while 54 received
two or more regimens. Sixty-one patients (47%) had a response
to first-line chemotherapy while 70 were non-responders to the
chemotherapy. ‘

A response was evaluated according to the response evalua-
tion criteria in solid tumors [15]. Patients with either a complete
response (CR) or a partial response (PR) were defined as respon-
ders. In contrast, those with stable disease (SD), progressive
disease (PD) or non-assessable for response were defined as non-
responders.

The differences between the proportions of patient character-
istics were estimated by the x2 test. The survival curves were
estimated using the Kaplan-Meier method and compared using the
log-rank test. The multivariable analyses with the Cox proportional
hazards model were used to estimate the simultaneous effects of
the prognostic factors on survival. All statistical analyses were per-
formed using the Dr. SPSS I software program (SPSS Inc,, Chicago,
IL). The differences were considered to be statistically significant
when the p-value was 0.05 or less.

3. Results
3.1. Patient characteristics of gefitinib responders

Out of 131 patients, 1 (1%) and 38 patients (29%) yielded a CR
and a PR to gefitinib treatment, respectively. Therefore, the objec-
tive response rate was 30% (95% confidence interval: 22-38%).
Thirty-four patients (26%) had SD, resulting in a disease control
rate (objective responses plus SD) of 55%. A comparison of the
patient characteristics between the gefitinib responders and the
non-responders is shown in Table 1. A good performance status,
never-smoker, stage IV, and a histology of adenocarcinoma were

Table 1
Patient characteristics.
Characteristics Treatment with gefitinib p-Value
Responder (1=39) Non-responder (n=92)
Age, yrs 59.8 (34-76) 61.5(26-78) 0.3952
Gender
Male 18 (46%) 59 (64%) 0.0560
Female 21(54%) 33 (36%)
ECOG PS
0 19 (49%) 22 (24%) 0.0179
1 18 (46%) 52 (57%)
2 2(5%) 12 (13%)
3-4 0 6 (6%)
Smoking status
Smoker 12 (31%) 55 (60%) 0.0002
Never-smoker 27 (69%) 27 (29%)
Unknown 10(1N%)
Tumor histology
Adenocarcinoma 37 (95%) 75 (82%) 0.0313
Others 2(5%) 17 (18%)
Stage
{HI] 2(5%) 16 (17%) 0.0437
v 37 (95%) 76 (83%)
Prior chemotherapy regimens
1 27 (69%) 50(54%) 0.2343
2 7(18%) 29(32%)
3< 5(13%) 13 (14%)
Response to first-line chemotherapy
Responder 19 (49%) 42 (46%) 0.7478
Non-responder 20(51%) 50 (54%)

more frequently observed in the gefitinib responders than in the
non-responders.

The response to first-line chemotherapy did not predict the
response to subsequent treatment with gefitinib, since 49% of the
responders and 46% of the non-responders to gefitinib treatment
showed a response to the first-line chemotherapy.

3.2. Survival from gefitinib treatment

The median follow-up time of the survivors from gefitinib treat-
ment was 22.6 months, ranging from 3.6 to 62.3 months. The
median survival time from gefitinib treatment of all of the 131
patients was 18 months while that of the 39 gefitinib responders
and 92 non-responders was 24.3 months and 5.8 months, respec-
tively, as shown in Fig. 1.
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Fig. 1. The overall survival according to response to gefitinib.
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Next, which factors, including age (<60 vs >60), gender
(female vs male), performance status (0 vs 1-4), smoking sta-
tus (never-smoker vs smoker), number of prior regimens (1 vs
>2), and response to a first-line chemotherapy (responder vs non-
responder), influenced the survival of the gefitinib responders
and non-responders, respectively, were analyzed. As shown in
Table 2, a statistically significant difference of the hazard ratio
(HR) on survival was observed in the effectiveness of the first-
line chemotherapy among the 39 gefitinib-responders and in the
PS among the 92 gefitinib non-responders.

The results of a multivariate analysis with the use of a stepwise
procedure were the same as those of the univariate analysis and
show that the predominant prognostic factor was the effectiveness
of the first-line chemotherapy (HR=0.362, p=0.030) in gefitinib
responders and the PS (HR=0.195, p<0.0001) in the gefitinib non-
responders. As shown in Fig. 2, the MST, 1- and 2-year-survival rates
were 32.4 months, 94.7% and 70.8% in the responders to both the
first-line chemotherapy and gefitinib treatment and 22.2 months,
65.0% and 36.1% in the gefitinib responders who had not responded
to the first-line chemotherapy, respectively. Fig. 3 shows that the
MST, 1- and 2-year-survival rates were 15 months, 71.6% and 25.5%
in the gefitinib non-responders with a good PS and 4.0 months,
17.7% and 0% in the gefitinib non-responders with a poor PS, respec-
tively.

In terms of survival from gefitinib treatment in all 131 patients,
the prognostic factors determined by a univariate analysis were
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gender, PS, smoking status and the number of prior chemother-
apy regimens (Table 2). The results of a multivariate analysis
revealed the predominant prognostic factor to be the PS(HR=0.319,
p<0.0001) and smoking status (HR =0.600, p = 0.0167).

4. Discussion

In the present retrospective study, the effectiveness of the
first-line chemotherapy was found to be a prognostic factor in
the gefitinib responders with previously treated NSCLC., Weiss
et al. reported that the best response to first-line chemother-
apy significantly influenced the overall survival from second-line
chemotherapy [16]. In addition, a subset analysis of a phase lIl trial
of comparing erlotinib as EGFR-TKI to a placebo control in NSCLC
patients previously treated with chemotherapy revealed that the
patients with a positive response to prior chemotherapies had a
significantly better survival benefit from the erlotinib treatment
than those treated with placebo, while patients without a response
to prior chemotherapy (SD or PD) had a marginal survival benefit
from the erlotinib [17]. The results of a subset analysis of a phase III
trial comparing gefitinib to a placebo control in those patients were
also similar to those of the erlotinib trial [7]. However, precisely
which group of patients treated with EGFR-TKI may have their sur-
vival influenced by the effectiveness of prior chemotherapy remains
to be elucidated in these phase I trials. In the present study, the
effectiveness of the first-line chemotherapy was not a prognostic
factor when the subjects consisted of either patients treated with
gefitinib or gefitinib non-responders. On the other hand, the effec-
tiveness of the first-line chemotherapy was a prognostic factor in
gefitinib responders. Therefore, it is of interest to clarify whether
these observations were seen in the subset analysis of those phase
11 trials.

Most patients with a positive response to gefitinib are thought
to have EGFR gene mutated tumors according to the results of vari-
ous studies [10,11,13,18]. Since the EGFR gene mutation is frequently
seen in the never-smoker, histology of adenocarcinoma, and female
subject, those factors are considered to be predictive factors for a
response to EGFR-TKI. The present study confirmed that the PS,
smoking status, histology, and stage were significantly predictive
factors of a gefitinib response, as previously reported [5,9,19]. Gen-
der was a marginally significant predictive factor (p=0.056). In
vitro studies using lung cancer cell lines showed that gefitinib
induced apoptosis to cell lines with an EGFR gene mutation, and that
those gefitinib-sensitive cell lines tended to be refractory to cyto-
toxic chemotherapeutic agents [20,21]. Although those findings do
not seem to support the present results, it is unknown whether
or not mutated tumors with a positive response to conventional
chemotherapy are refractory to EGFR-TKL In the present study, the
effectiveness of the first-line chemotherapy was found to not be a
predictive factor for the response to subsequent gefitinib treatment.

The most important prognostic factor in gefitinib non-
responders was found to be the PS. This result seems to be
reasonable as shown in many studies. However, the PS was not
related with the prognosis of gefitinib responders, thus implying
that a poor PS improved in gefitinib responders.

5. Conclusions

The present study in 131 previously treated NSCLC patients who
received gefitinib subsequently revealed the effectiveness of the
first-line chemotherapy to be a prognostic factor in the gefitinib
responders, while the PS was shown to be a prognostic factor in
the gefitinib non-responders. If the former finding is confirmed in
larger, other cohort studies, elucidating the mechanism of this phe-

nomenon will thus be worthy of study to improve the survival of
NSCLC patients.
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