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ABSTRACT

Erlotinib is a potent inhibitor of the epidermal growth factor receptor (EGFR) tyrosine kinase, with single-agent antitumor activity which
improves symptom control and quality of life compared with placebo in non-small-cell-lung cancer (NSCLC) patients. We aimed to
determine the efficacy and safety of the second, third or fourth–line erlotinib in advanced NSCLC patients in Turkish population.  
Eighty patients (33 males and 47 females) were retrospectively evaluated. All patients had received a platinum-based regimen as the
first-line metastatic therapy. Most of the patients (62.5%) had received erlotinib as the second-line treatment. None of the patients
had EGFR mutation studied.  One patient achieved a complete response, 10 patients partial response and 21 stable diseases. The
overall response rate was 14% and disease control rate was 40%. The median progression-free survival (PFS) and overall survival
(OS) were 12 months and 18 months, respectively. Although, there was no survival difference between male and female patients,
the median PFS of females was significantly better than male patients (p=0.03). There was no significant difference in disease cont-
rol rate in terms of age, smoking status, erlotinib line, performance status (PS), stage and skin rash. The most common adverse
events were skin rash (56%), diarrhea (9%) and anorexia (8%). Sixteen patients (20%) developed grade 3 toxicities. Grade 4 toxicity
or treatment related interstitial lung disease were not observed. Erlotinib showed an acceptable response rate, survival time and to-
xicity after disease progression with chemotherapy. It's an alternative therapy as a second or third-line therapy in patients with
NSCLC. Prospective studies are needed to evaluate the efficiency of the treatment in Turkish population.
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ÖZET

Daha Önce Tedavi Edilmifl ‹leri Evre Küçük Hücreli D›fl› Akci¤er Kanserli Hastalarda Erlotinibin Güvenlik ve Etkinli¤i

Erlotinib tek bafl›na anti-tümör aktiviteye sahip olan güçlü bir epidermal büyüme faktör reseptörü tirozin kinaz inhibitörüdür ve küçük
hücreli d›fl› akci¤er kanseri hastalar›nda plasebo ile karfl›laflt›r›ld›¤›nda semptom kontrolü ve yaflam kalitesini iyilefltirmektedir. Çal›fl-
mam›zda, Türk popülasyonunda, ileri evre NSCLC hastalar›nda ikinci, üçüncü veya dördüncü s›ra erlotinib tedavisinin etkinlik ve gü-
venirlili¤ini retrospektif olarak de¤erlendirmeyi amaçlad›k.
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INTRODUCTION
Lung cancer is the second most common cancer
among men and women and the most common ca-
use of cancer death in the world1. Non-small cell
lung cancer (NSCLC) represents about 85% of all
lung cancer cases and is generally diagnosed at ad-
vanced stage. First line treatment of advanced
NSCLC is based on the platinum-doublet chemot-
herapy with a median overall survival (OS) of abo-
ut 10-12 months.2,3 As the number of patients rece-
iving first-line chemotherapy increases, the need
for effective second, third or even fourth-line the-
rapy has been increasing. Advanced NSCLC pati-
ents also with poor performance status (PS) tend to
have worse response rates and higher risk of toxici-
ties following chemotherapy treatment.4,5

Intracellular signaling activated by the EGFR plays
a role in tumor growth and progression in cancer
and EGFR overexpression is seen in up to 80% of
NSCLC6,7. Erlotinib is a potent, orally active, re-
versible inhibitor of EGFR tyrosine-kinase activity
and have received approval for the treatment of ad-
vanced NSCLC worldwide.8-11 Recently, studies of
erlotinib demonstrated promising efficacy and fa-
vorable toxicity.12-14 In a large, randomised, place-
bo-controlled, phase III trial (BR.21) in patients
with advanced NSCLC who had previously rece-
ived at least one chemotherapy regimen, erlotinib
monotherapy significantly prolonged survival com-
pared with placebo.8 As compared with placebo,
treatment with erlotinib resulted in a significantly
longer progression-free survival (PFS) (2.2 vs. 1.8
months; hazard ratio (HR): 0.6; p< 0.001) and OS
(6.7 vs. 4.7 months; (HR: 0.70; p< 0.001). 

There is no data about erlotinib treatment in
NSCLC in Turkey. This retrospective study aimed

to determine the efficacy and safety of second, third
or fourth–line erlotinib in advanced NSCLC pati-
ents regardless of EGFR mutation.  

PATIENTS AND METHODS
We retrospectively evaluated the outcome and cli-
nical characteristics of unselected patients treated
with erlotinib for advanced NSCLC. Eighty pati-
ents with metastatic NSCLC treated with erlotinib
150 mg daily after failure of at least one prior che-
motherapy regimen between May 2006 and August
2011 from 9 centers were retrospectively evaluated.
Medical records were reviewed to collect demog-
raphic data, Eastern Cooperative Oncology Group
(ECOG) PS, lung cancer histology, history of to-
bacco use, metastatic sites, previous chemotherapy,
radiotherapy, line of erlotinib treatment, efficacy
data and toxicities. Smoking status was defined as
never smoker, former smoker (>100 cigarettes in li-
fe, but stopped more than six months ago) and cur-
rent smoker (continuing smoking during the last six
months). Although majority of our patients had
adenocarcinoma histology, female sex and never
smoker due to reimbursement conditions in Turkey,
four patients (5%) who were current smoker used
the erlotinib as a study drug. 

The following factors were evaluated for a potenti-
al influence on the response and disease control ra-
te: age (≤40, 40-60 years versus ≥60), gender (ma-
le versus female), PS, initial disease stage, smoking
status (current smoker versus former smoker/never
smoker), histology (adenocarcinoma histology ver-
sus others), line of erlotinib treatment and grades of
rash (0/1 versus 2+). PFS and OS were calculated
after the initiation of erlotinib. 
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Çal›flmaya 33 erkek ve 47 kad›n, toplam 80 hasta dahil edildi. Tüm hastalar metastatik ilk s›rada platin-temelli kemoterapi rejimi al-
m›fllard› ve hastalar›n ço¤u (%62.5) erlotinibi ikinci s›rada kullanm›fllard›. Hiçbir hastada EGFR mutasyonu çal›fl›lamad›. Bir hastada
tam cevap, 10 hastada parsiyel cevap ve 21 hastada stabil hastal›k mevcut idi. Genel cevap oran› %14 ve hastal›k kontrol oran› %40
idi. Ortanca progresyonsuz sa¤kal›m ve genel sa¤kal›m s›ras›yla 12 ay ve 18 ay olarak tespit edildi. Her nekadar, erkek ve kad›n has-
talar ars›nda genel sa¤kal›m fark› olmasa da, kad›n hastalar›n ortanca progresyonsuz sa¤kal›m› istatistiksel olarak erkek hastalardan
dahi iyiydi (p=0.03). Hastal›k kontrol oran› ile yafl, sigara al›flkanl›¤›, erlotinib s›ras›, performans durumu, bafllang›ç evresi ve rash ara-
s›nda istatistiksel bir iliflki tespit edilemedi. En s›k görülen yan etkiler döküntü (%56), ishal (%9) ve anoreksi (%8) idi. On alt› hastada
(%20) grad 3 toksisite geliflmiflti. Grad 4 toksisite veya tedavi iliflkili interstisiyel akci¤er hastal›¤› gözlenmedi. Erlotinib, kemoterapi son-
ras› hastal›k progresyonunda kabul edilebilir cevap oran›, sa¤kal›m süresi ve toksisite göstermektedir. NSCLC hastalar›nda ikinci ve-
ya üçüncü basamak tedavide alternatif bir seçenek olabilir. Türk toplumunda etkinli¤ini de¤erlendiren prospektif çal›flmalara ihtiyaç
vard›r.

Anahtar Kelimeler: Küçük Hücreli D›fl› Akci¤er Kanseri, Hedefe yönelik tedavi, Erlotinib, Epidermal büyüme faktör reseptörü



All values were analyzed using SPSS 15.0 softwa-
re. All comparisons were performed by means of
the Fisher’s exact test and correlations evaluated by
the Pearson Chi-Square test. Survival data was es-
timated by the Kaplan-Meier method. P values of
<0.05 were considered significant.

RESULTS
There were 80 patients: 33 males and 47 females.
Demographic data and main characteristics of the
patients are shown in Table 1. Most patients (66%)
had ECOG PS 0 and 1 with a predominance of ade-
nocarcinoma histology (91%). All patients had re-
ceived a platinum-based regimen as the first-line
metastatic therapy. Most of the patients (62.5%)
had received erlotinib as the second-line treatment.
The most common metastatic sites were bone
(31%) and brain (24%). Eighteen patients (23%)
had multiple metastatic sites. Six patients (8%) had
relapsed after curative surgery and 18 patients
(23%) after curative chemoradiotherapy. Sixty-six
patients (82.5%) had never smoked. None of the
patients had their EGFR mutation status determi-
ned.  

The median folow-up period was 10 months (range,
2-37) after the beginning of erlotinib treatment. The
median duration of erlotinib treatment was 6
months (range, 2-37). One patient had a complete
response (CR), 10 patients achieved partial respon-
se (PR) and 21 had stable disease (SD). The overall
response rate was 14% and disease control rate
(DCR=ORR+SD) was 40%. At the time of analy-
sis, there were 32 (40%) deaths and 27 patients
(34%) were still on erlotinib. There was no signifi-
cant difference in DCR in terms of age, smoking
status, erlotinib line, PS, initial stage and skin rash
but significance was borderline in female patients
(female 49% vs. male 27%, p= 0.052). 

The median PFS and OS were 12 months (95% CI:
4.22-19.78 months) and 18 months (95% CI:13.34-
22.76 months), respectively (Figure 1 and 2).
Analysis of prognostic factors showed that only PS
was significantly correlated with OS (p= 0.004).
Although, there was no OS difference between ma-
le and female patients, the median PFS of females
was significantly better than male patients (18 vs. 5
months, p= 0.03, Figure 3). 

The most common adverse event (AE) was skin
rash (56%) (Table 2). Diarrhea (9%) and anorexia
(8%) were the other common side effects. Sixteen
patients (20%) developed grade 3 toxicities inclu-
ding rash (n= 15, 19%) and diarrhea (n= 1). Grade
4 toxicity or treatment related interstitial lung dise-
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Table 1. Patient’s demographics and characteristics (n=80)

n %

Gender

Male 33 41

Female 47 59

Age, years

Median, range 58 (28–78)

≤40 10 12.5

40–60 32 40

≥60 38 47.5

Performance status

0 8 10

1 45 56

2 25 31

3 2 3

Histologic type

Adenocarcinoma 73 91

Squamous cell carcinoma 4 5

Bronchoalveolar cancer 3 4

Smoking status

Current smoker 4 5

Former smoker 10 12.5

Never smoked 66 82.5

Initial stage

I 3 4

II 3 4

III 18 23

IV 56 69

Erlotinib treatment

Second-line 50 62.5

Third-line 24 30

Fourth-line 6 7.5

Rash, grade

0 34 42

1 11 14

2 19 24

3 16 20



ase (ILD) were not observed. Due to grade 3 toxi-
cities erlotinib treatment was interrupted in 5 pati-
ents (10%) and 3 patients (4%) required dose re-
ductions. All the side effects were improved after
dose reductions or delays with no further dose mo-

difications. The median duration of treatment inter-
ruptions was 10 days. 

DISCUSSION
Only a few options are available for the treatment
of patients who are eligible for chemotherapy with
disease progression after platin-based chemothe-
rapy for NSCLC.15 Clearly, new and effective treat-
ments are needed for such patients. The EGFR
tyrosine kinase inhibitors gefitinib and erlotinib ha-
ve been evaluated in several trials. Recently, erloti-
nib has been investigated in the TRUST study in
patients (n= 6665) with advanced stage IIIB/IV
NSCLC.16 CR, PR and SD rates were <1%, 14%
and 54%, respectively. Of these, 389 patients (12%)
had an erlotinib-related adverse events and only 96
patients (3%) had ≥ grade 3 of AEs. Subgroup
analyses demonstrated that PFS and OS were signi-
ficantly longer in women versus men, in oriental
patients versus other ethnic groups, in patients with
adenocarcinoma or bronchoalveolar carcinoma ver-
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Figure 1. Progression-free survival of the patients treated
with erlotinib. 

Figure 2. Overall survival of the patients treated with erlotinib

Figure 3. The median PFS of females was significantly better
than male patients (p= 0.03).

Table 2. Common side effects and grades

Grade 1 Grade 2 Grade 3 Grade 4 n (%)
n (%) 19 (24) 23 (29) 16 (20) 0

Rash 11 19 15 0 45 (56)

Diarrhea 5 1 1 0 7 (9)

Anorexia 3 3 0 0 6 (8)
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sus those with squamous-cell carcinoma, and in ne-
ver-smokers versus former or current smokers. PFS
and OS were also significantly longer in patients
with ECOG PS of 0 or 1 versus those with PS of 2
or 3 and in patients who developed erlotinib-related
rash compared to those with no rash. The line of
treatment (second or third line) was not found to be
a prognostic factor for efficacy in the same analysis
for the overall population. The findings of TRUST,
together with those of BR.21, indicate that erlotinib
is as effective as conventional chemotherapy in
terms of disease control and survival advantage in
patients with advanced NSCLC who had previ-
ously failed chemotherapy. 
In our study, one patient had a CR, 10 patients ac-
hieved PR and 21 had SD, overall DCR (40%) ob-
served in our patients were similar to these of the
BR.21 trial. We found that, the median PFS and OS
were 12 months (95% CI: 4.22-19.78 months) and
18 months (95% CI:13.34-22.76 months), respecti-
vely. These results are better than BR.21 and
TRUST data. However, in another retrospective
study17, median PFS and OS were reported as 4 and
15 months, respectively. Our good results may be
due to limitations of the study such as small study
population and retrospective nature. Other reasons
might be the presence of good prognostic and pre-
dictive factors for erlotinib treatment such as ade-
nocarcinoma histology, good PS, female sex and
never smokers mentioned in other trials.8,16

In several trials, patients with the highest probabi-
lity of benefit from erlotinib appeared to be fema-
les, never smokers, Asian ethnicity with adenocar-
cinoma histology, with good PS and in patients who
developed erlotinib-related rash.8,16,17 In our study,
most of the patients (59%) were females, non-smo-
kers (82.5%) with ECOG PS 0 and 1 (66%) and
skin rash (56%) who had received erlotinib as the
second-line treatment (62.5%). There was no signi-
ficant difference in the DCR in terms of age, smo-
king status, erlotinib line, PS, initial stage and skin
rash. But, female patients had a marginally better
DCR compared to males (49% vs. 27%, p= 0.052).
Analysis of prognostic factors showed that only PS
was significantly correlated with OS (p= 0.004).
Although, there was no OS difference between ma-
le and female patients, the median PFS of females
was significantly better than male patients (18 vs. 5
months, p= 0.03). Although, none of our patients

were tested for EGFR mutation, it’s known that fe-
male patients have higher EGFR mutation rate.18 In
our study, better efficacy results in females may be
explained by the presence of higher rates of EGFR
mutations. Therefore, in cases whose EGFR muta-
tion can not be analyzed, these patients should not
be excluded from erlotinib treatment. 

Skin rash and diarrhea are the most common side-
effects of erlotinib. ILD and pulmonary fibrosis are
the SAE’s related to erlotinib treatment with an in-
cidence of <1%.19 In our study, erlotinib had a favo-
rable toxicity profile, and the percentage of patients
who required erlotinib dose reductions (4%) was
quite low. Erlotinib was generally well tolerated,
thus enabling the majority of patients to receive the
full therapeutic dose. The most common adverse
event was skin rash (56%). Only 16 patients (20%)
developed grade 3 toxicities. Grade 4 toxicity or
treatment related ILD were not observed. Due to
grade 3 toxicities erlotinib treatment was delayed in
5 patients (10%) and 3 patients (4%) required dose
reductions. AEs were tolerable and seemed to be
equivalent to those in the other population as repor-
ted previously, but the incidence of ILD in our
study was much lower than that observed in the
BR.21 study. Careful management of AEs of erloti-
nib enables optimum treatment of the patients re-
sulting in increased efficacy.

Rosell et al.20 analyzed the association between
EGFR mutations and the outcome of erlotinib treat-
ment, reporting a PFS of 14 months and overall sur-
vival of 27 months in EGFR mutant patients treated
with erlotinib. Recently published data from EUR-
TAC phase III study21 (n= 174) demonstrated that,
median PFS 9.7 months (95% CI, 8.4-12.3) in the
erlotinib group, compared with 5.2 months (95%
CI, 4.5-5.8) in the standard chemotherapy group
(p< 0.0001). These studies clearly suggest that
EGFR mutations should be determined in patients
with NSCLC and only those patients positive for
mutations should be considered for treatment with
EGFR-TKI. However, we were not able to assess
EGFR mutation in any of the patients. Despite this,
careful selection of the study population might ha-
ve probably led to these superior results.

In conclusion, although limited by small numbers
and its retrospective design, our study confirmed
that erlotinib induces high DCR in pretreated
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NSCLC patients with manageable side effects. Fu-
ture prospective studies should include molecular
markers together with other biologic and clinical
parameters to further improve selection of patients
treated with EGFR tyrosine-kinase inhibitors.
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