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Comparison of Therapeutic Efficacy of Gefitinib and Erlotinib in 
Patients with Squamous Cell Lung Cancer
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Background: Gefitinib and erlotinib are useful, molecular targeted agents in patients with non-small-cell lung cancer 
(NSCLC) who failed previous chemotherapy. We compared the efficacy and toxicity of two drugs in patients with 
squamous cell lung cancer, most of whom are male smokers. 
Methods: We retrospectively reviewed the clinical information on patients with NSCLC who were treated with 
gefitinib or erlotinib treatment at Chonnam National University Hwasun Hospital between July 2002 and November 
2009. The overall response rate (ORR), overall survival (OS) and progression-free survival (PFS) were compared 
between the two drugs.
Results: A total of 182 (100 gefitinib vs. 82 erlotinib) of 584 patients treated by targeted agents had squamous 
histology. Of the 182 patients, 167 (91.7%) were male and 159 (87.4%) were smokers. The ORR and disease control 
rate (DCR) were 4.9% and 40.6%, and there was no significant difference between gefitinib and erlotinib (ORR, 
5.0% vs 4.8%; p=0.970; DCR, 40.0% vs 41.4%; p=0.439). The median OS in the gefitinib group was 12.1 months, 
and that in the erlotinib was 12.7 months (hazard ratio [HR], 1.282; 95% confidence interval [CI], 0.771∼2.134; 
p=0.339). The median PFS for the gefitinib group was 1.40 months, compared with 1.37 months for the erlotinib 
group (HR, 1.092; 95% CI, 0.809∼1.474; p=0.564). Skin rash ≥grade 3 was more common in erlotinib (12.2%) 
than gefitinib (1.0%, p=0.003) groups.
Conclusion: This retrospective study showed that the two drugs appear to have similar antitumor efficacy and 
toxicity except for skin rash.
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Introduction

  With the clinical application of targeted agents in pa-

tients with lung cancer, unlike conventional chemo-

therapy, the toxicity and side effects have been 

improved. Epidermal growth factor receptor - tyrosine 

kinase inhibitors (EGFR-TKIs) are targeted agents that 

are frequently used in patients with non-small-cell lung 

cancer (NSCLC). Gefitinib and erlotinib are two repre-

sentative EGFR-TKIs which have shown a higher treat-

ment response in Asian, women, non-smokers and ad-

enocarcinoma histology
1,2

. Although two drugs are usu-

ally used as the second-line and third-line treatment reg-

imens, they can be chosen as the first-line agents partic-

ularly in patients with EGFR-mutation positive non-squ-

amous cell carcinoma3,4. Comparative studies have re-

ported the efficacy of two types of EGFR-TKIs
5-8

, but 

there are not a great number of studies that have com-

pared between gefitinib and erlotinib in patients with 

squamous cell carcinoma.

  Given the above background, we conducted this 

study to compare the treatment efficacy and toxicity be-
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tween gefitinib and erlotinib in patients with squamous 

cell carcinoma. And we also attempted to examine the 

difference in the prognostic indicator associated with 

each drug.

Materials and Methods

1. Patients

  Of patients who were diagnosed with stage III or IV 

NSCLC and then treated with gefitinib or erlotinib at 

Chonnam National University Hwasun Hospital during 

a period ranging from July of 2002 to November of 

2009, those with a diagnosis of squamous cell carcino-

ma were enrolled in the current study.

2. Methods

  Through a retrospective analysis of the medical re-

cords, we reviewed the sex, age, smoking history, 

stage, Eastern Cooperative Oncology Group (ECOG) 

performance status and a past history of taking prior 

chemotherapeutic agents. In the gefitinib treatment 

group, gefitinib 250 mg was orally administered once 

daily. In the erlotinib treatment group, erlotinib 150 mg 

was orally administered once daily. The dose reduction 

due to toxicity and the selection of drugs were based 

on the judgment of investigators.

  Within the first 4∼8 weeks following the treatment 

with EGFR-TKIs, a chest computed tomography (CT) 

was performed. The tumor response was evaluated 

based on the Response Evaluation Criteria in Solid 

Tumor (RECIST) version 1.1
9
. A complete response (CR) 

is defined as the disappearance of all target lesions. A 

partial response (PR) is defined as at least a 30% de-

crease in the sum of the longest diameter (LD) of target 

lesions, taking as reference the baseline sum LD. A pro-

gressive disease (PD) is defined as at least a 20% in-

crease in the sum of the LD of target lesions, taking 

as reference the smallest sum LD recorded since the 

treatment started or the appearance of one or more new 

lesions. A stable disease (SD) is defined as neither suffi-

cient shrinkage to qualify for PR nor sufficient increase 

to qualify for PD, and it is also referred to as cases in 

which the lesions were persistently present for more 

than eight weeks. A follow-up chest CT was performed 

at a 4- to 8-week interval until the lesions were eval-

uated as the PD.

  The toxicity of two drugs was evaluated in accord-

ance with the National Cancer Institute Common 

Toxicity Criteria (NCI-CTC) version 3.0
10

.

3. Statistical analysis

  Statistical analysis was performed using SPSS version 

17.0 (SPSS Inc., Chicago, IL, USA), where a p-value of 

＜0.05 was considered statistically significant. A com-

parison of the continuous variables was made using 

Student t-test. Besides, the best response rate (RR) and 

the disease control rate (DCR) were analyzed using a 

Chi-square test. The overall survival (OS) and the pro-

gression-free survival (PFS) were defined as the length 

of days elapsed since the gefitinib or erlotinib were first 

administered. Following a Kaplan-Meier survival analy-

sis, a log-rank test was performed to compare between 

the two survival curves. In this study, factors affecting 

the survival of patients were analyzed using a Cox re-

gression model.

Results

1. The patient characteristics

  During a period ranging from July of 2002 to 

November of 2009, a total of 584 patients with NSCLC 

were treated with either gefitinib or erlotinib. Of these, 

there were 182 patients (31%) with squamous cell 

carcinoma. There were 100 patients (55%) of the gefiti-

nib treatment group and 82 patients (45%) of the erloti-

nib treatment group (Table 1). The median age was 65 

years old (range, 41∼81) and there were 167 male pa-

tients (92%). There were 159 smokers (87%). In 171 pa-

tients (94%), gefitinib or erlotinib were used as more 

than third-line treatment. Prior chemotherapeutic agents 

were based on taxane in 128 patients (70%). There 

were no significant differences in the age, the types of 

prior chemotherapeutic agents and the stages between 

two treatment group. But there were significant differ-
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Table 1. Baseline characteristics in the treatment patients

Variables All (n=182) Gefitinib (n=100) Erlotinib (n=82) p-value

Age*, yr  65 (41∼48) 65 (41∼81) 65 (41∼81) 0.602
Male 167 (91.8) 87 (87.0) 80 (97.6) 0.013
Smoking 0.012
  Never-smoker  17 (9.3) 14 (14.0)  3 (3.7)
  Current or ever smoker 159 (87.4) 85 (85.0) 74 (90.2)
  Unknown   6 (3.3)  1 (1.0)  5 (6.1)
ECOG-performance status 0.104
  0∼1 155 (85.2) 86 (86.0) 69 (84.1)
  ≥2  23 (12.6) 10 (10.0) 13 (15.9)
  Unknown   4 (2.2)  4 (4.0)  0 (0.0)
Stage at diagnosis 0.165
  ≤IIIA  38 (20.9) 24 (24.0) 14 (17.1)
  IIIB  71 (39.0) 42 (42.0) 29 (35.4)
  IV  73 (40.1) 34 (34.0) 39 (47.6)
Numbers of prior chemotherapy 0.001
  ＜2  11 (6.0) 11 (11.0)  0 (0.0)
  ≥2 171 (94.0) 89 (89.0) 82 (100.0)
Regimens of prior chemotherapy 0.269
  Taxane-based 128 (70.3) 71 (71.0) 57 (69.5)
  Gemcitabine-based  45 (24.7) 22 (22.0) 23 (28.0)
EGFR mutation 0.134
  Positive   2 (1.1)  2 (2.0)  0 (0.0)
  Negative  15 (8.2) 11 (11.0)  4 (4.9)
  Unknown 165 (90.7) 87 (87.0) 78 (95.1)

Vales are presented as number (%) unless otherwise indicated.
*Presented as median (range). 
ECOG: Eastern Cooperative Oncology Group; EGFR: epidermal growth factor receptor.

Table 2. Response to gefitinib and erlotinib according to RECIST version 1.1

Variables All (n=182) Gefitinib (n=100) Erlotinib (n=82) p-value

Response
  Complete response  0 (0)  0 (0)  0 (0)
  Partial response  9 (4.9)  5 (5.0)  4 (4.9)
  Stable disease 65 (35.7) 35 (35.0) 30 (36.6)
  Progressive disease 98 (53.8) 52 (52.0) 46 (56.1)
  Not evaluable 10 (5.5)  8 (8.0)  2 (2.4)
Disease control rate 74 (40.7) 40 (40.0) 34 (41.4) 0.439
Response rate  9 (4.9)  5 (5.0)  4 (4.8) 0.970

Values are presented as number (%). 
RECIST: response evaluation criteria in solid tumor.

ences in the sex, smoking history and the frequency of 

prior chemotherapy between the two groups. In the er-

lotinib treatment group, the proportion of male patients 

and smokers was significantly higher.

2. A comparison of the RR and the DCR

  Of 182 study patients, except for 10 patients (6%) 

who were cannot be evaluated, there were no patients 

who achieved a CR in the remaining 172 ones. There 
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Figure 1. Survival outcomes based on gefitinib and erlotinib treated. Overall survival (A) and progression-free survival
(B). Values were calculated by log-rank test.

were 9 patients (5%) who achieved a PR, 65 patients 

(35%) who had a SD and 98 patients (54%) who had 

a PD. These results indicate that the DCR was 40.7% 

and the RR was 4.9%. Besides, there were no significant 

differences in the RR (5.0% vs. 4.8%, p=0.970) and the 

DCR (40.0% vs. 41.4%, p=0.439) between two group 

(Table 2). The period of the use of each drug was 

found to be 1.2 months (range, 0.2∼22.2) in the gefiti-

nib treatment group and 1.4 months (range, 0.1∼8.1) 

in the erlotinib treatment group. But this difference 

reached no statistical significance (p=0.873). The num-

ber of patients who received the additional chemo-

therapy following the treatment with EGFR TKIs was 50 

in the gefitinib treatment group and 52 in the erlotinib 

treatment group. But this difference reached no stat-

istical significance (p=0.070).

3. A comparison of the OS and the PFS

  The median survival was 1.2 months (95% confidence 

interval [CI], 10.0∼14.2) in the gefitinib treatment 

group and 12.7 months (95% CI, 11.6∼13.7) in the er-

lotinib treatment group. But this difference reached no 

statistical significance (hazard ratio [HR]=1.282; 95% CI, 

0.771∼2.134; p=0.339) (Figure 1A). The median value 

of PFS was 1.40 months (95% CI, 0.86∼1.94) in the 

gefitinib treatment group and 1.37 months (95% CI, 1.26

∼1.48) in the erlotinib treatment group. But this differ-

ence reached no statistical significance (HR, 1.092; 95% 

CI, 0.809∼1.474; p=0.564) (Figure 1B).

  In the variables which were predicted to affect the 

survival rate of study patients, the relative risk was cal-

culated using a Cox proportional hazard model. This 

showed that the survival was not associated with the 

sex, smoking history, ECOG performance status, stage 

and the frequency of prior chemotherapy. It was also 

observed that the age of 60 years or older (HR, 2.178; 

95% CI, 1.279∼3.707; p=0.004) affected the survival 

rate. Following an analysis where other variables were 

controlled, the difference between the two drugs 

(gefitinib and erlotinib) was not statistically significant 

independent variable (HR, 1.376; 95% CI, 0.810∼2.336; 

p=0.238).

4. Adverse events

  There were 66 cases (36.3%) of skin rash, 34 cases 

(18.7%) of decreased appetite, 19 cases (10.4%) of diar-

rhea and 11 cases (6.0%) of fatigue. The skin rash oc-

curred at a higher incidence (47.6%, 39 cases) in the 

erlotinib treatment group (p=0.005). Besides, there 

were ten patients (12.2%) with skin rash of NCI-CTC 

grade 3 or higher in the erlotinib treatment group 

(p=0.003) (Table 3). But there were no cases of early 

termination due to the occurrence of skin rash in the 

erlotinib treatment group. Except for the skin rash, there 
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Table 3. Adverse reactions related with gefitinib and erlotinib

Adverse reactions
Gefitinib (n=100) Erlotinib (n=82) p-value

All Grade ≥3 All Grade ≥3 All Grade ≥3

Rash 27 (27.0) 1 (1.0) 39 (47.6) 10 (12.2) 0.005 0.003
Anorexia 20 (20.0) 0 (0) 14 (17.1)  0 (0) 0.704
Diarrhea 10 (10.0) 0 (0)  9 (11.0)  0 (0) 1.000
Fatigue  7 (7.0) 0 (0)  4 (4.9)  0 (0) 0.757
Myalgia  0 (0) 0 (0)  3 (3.7)  0 (0) 0.090
Anemia  3 (3.0) 0 (0)  3 (3.7)  0 (0) 1.000
Interstitial pneumonitis  3 (3.0) 0 (0)  2 (2.4)  2 (2.4) 0.593 0.202
Neuropathy  3 (3.0) 0 (0)  1 (1.2)  0 (0) 0.628
Weight loss  2 (2.0) 0 (0)  0 (0)  0 (0) 0.502
Nausea  1 (1.0) 0 (0)  0 (0)  0 (0) 1.000
Vomiting  0 (0) 0 (0)  0 (0)  0 (0)
Elevated liver enzyme  0 (0) 0 (0)  0 (0)  0 (0)

Values are presented as number (%).

were no significant differences in the incidence and se-

verity of toxicities between the two groups.

  In regard to the interstitial pneumonitis, three cases 

(3%) occurred in the gefitinib treatment group and two 

cases (2.4%) occurred in the erlotinib treatment group. 

The number of patients who were in need of intensive 

care unit (ICU) treatment was two each in both groups. 

In all the three cases of interstitial pneumonitis that oc-

curred in the gefitinib treatment group, the symptoms 

were resolved following the treatment with a high-dose 

steroid. In two cases of interstitial pneumonitis that oc-

curred in the erlotinib treatment group, however, the 

death occurred despite the steroid therapy.

Discussion

  The current study is a retrospective one which dis-

closed that there were no significant differences in the 

RR and the survival between gefitinib and erlotinib fol-

lowing a comparison of these two drugs in a single-in-

stitution setting only in patients with squamous cell car-

cinoma which has been reported to show a lower RR 

to EGFR-TKIs. A rate of the treatment response of 4.9% 

seen in our study was close to 4.1% seen in patients 

with non-adenocarcinoma, which has been reported on 

the BR21
1
, a large-scale phase III study evaluating 

erlotinib. In regard to the toxicities of each drug, the 

incidence of skin rash was significantly higher in the 

erlotinib treatment group.

  According to the guidelines of The National Compre-

hensive Cancer Network (NCCN)
3
, the EGFR-TKIs are 

recommended as the second-line or third-line treatment 

regimen for patients with NSCLC whose ECOG perform-

ance status was 0-3. Based on the results of recent clin-

ical trials
11-14

, however, the use of erlotinib has been ac-

credited as the first-line treatment regimen for patients 

with the EGFR-mutation positive non-squamous cell 

carcinoma. Besides, it has also been accredited as a 

maintenance therapeutic agent for patients who ach-

ieved a SD or PR after first-line chemotherapy. As de-

scribed here, the indications of erlotinib have been 

gradually extended4.

  The EGFR mutation test is of clinical use in predicting 

the treatment response to the EGFR-TKIs. But there are 

no available clinical data reporting that the selection of 

optimal treatment regimen based on the EGFR analysis 

has improved the survival rate. It is not therefore recom-

mended for all the patients with NSCLC but only for 

those with non-squamous cell carcinoma in whom the 

EGFR mutation is known to be prevalent
3,4

.

  It has been reported that the EGFR mutation is more 

prevalent in women, non-smokers, Asian people and 
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patients with adenocarcinoma histology. According to a 

study of the Spanish Lung Cancer Group, where the 

EGFR mutation positive patients were treated with erlo-

tinib, the EGFR mutation was present in 30% of male 

patients, 26% of smokers and 9% of patients with 

non-adenocarcinoma
15

. It can therefore be inferred that 

the presence of EGFR mutation cannot be predicted 

solely based on the clinical characteristics. According to 

the NCCN guidelines, the incidence of EGFR mutation 

was 3.6% in patients with squamous cell carcinoma
16

 

and this is a relatively lower value, so the EGFR muta-

tion test is not recommended for these patients. 

However, other some studies
17-19

 have reported that the 

EGFR test is useful in patients with squamous cell carci-

noma because the incidence of EGFR mutation is 5∼

15% and this is a relatively higher value. According to 

a pooled analysis of 33 patients with the EGFR mutation 

positive non-adenocarcinoma, who were treated with 

gefitinib, the treatment outcomes of patients with the 

EGFR mutation positive squamous cell carcinoma were 

poorer (RR, 30%; DCR, 67∼70%; the median value of 

PFS, 3.1 months) as compared with those of patients 

with the EGFR mutation positive adenocarcinoma (RR, 

66%; DCR, 92∼93%; the median value of PFS, 9.4 

months)
19

. It could also be shown that some patients 

with squamous cell carcinoma had a substantial degree 

of treatment response. In our study, the EGFR mutation 

test was performed for 17 patients (9.0%). All the two 

patients with the EGFR mutation were found to receive 

the gefitinib treatment. Accordingly, there are some lim-

itations in interpreting the results of the current study. 

Gefitinib treatment could be continuously done for 19 

months in the patient with exon 19 deletion. In the pa-

tient with exon 20 point mutation, however, the treat-

ment could be done for a month. Due to the death be-

cause of the brain metastasis, the treatment response 

could not be assessed in this patient.

  According to an early-stage, large-scale phase III 

study
1,2

, there were significant differences in the treat-

ment outcomes between the two targeted agents. To ex-

plain this, it has been argued that erlotinib is prescribed 

at a dose as closely to the maximal tolerated dose as 

possible
20,21

. Besides, it has also been argued that the 

clearance of erlotinib is relatively lower in an in vivo 

setting because erlotinib is less sensitive to cytochrome 

P450 metabolism as compared with gefitinib
22

. Accord-

ing to clinical trials which directly compared between 

these two drugs, however, there were no significant dif-

ferences
6,8

. In Taiwan, there were contradictory reports 

that erlotinib has an excellent profile of the DCR, the 

PFS and the OS
23

. Further studies are therefore war-

ranted to examine the difference in the treatment effect 

between the two drugs. Because most of the studies 

have enrolled patients with adenocarcinoma, there are 

few studies which have been conducted only in patients 

with squamous cell carcinoma. On a theoretical basis, 

erlotinib would be more favorable for the treatment of 

squamous cell carcinoma, where the number of smok-

ers is relatively greater, because it is less sensitive to 

cytochrome P450 metabolism. In our study, there was 

no significant difference in the anti-cancer effect be-

tween the two drugs. As shown in the clinical character-

istics at baseline (Table 1), however, due to the limi-

tation of the health insurance coverage in Korea, the 

proportion of cases in which the drugs were admini-

stered to women and non-smokers and as the sec-

ond-line treatment regimen was relatively higher in the 

gefitinib treatment group. This might restrict the inter-

pretation of the results of the current study.

  According to other studies where a greater number 

of patients with adenocarcinoma were enrolled, the RR 

to EGFR-TKI was approximately 40%. In our study, 

however, the RR was 4.9% and the DCR was 40.6%, 

being relatively lower. This might be not only because 

the rate of the expression of the EGFR mutation was 

significantly lower in patients with squamous cell carci-

noma as compared with those with adenocarcinoma but 

also because the proportion of male patients and smok-

ers was significantly higher. Because the EGFR mutation 

test was not sufficiently done in this study, however, 

its significance as a prognostic indicator for treatment 

response could not be identified. In addition, it has also 

been reported that the histologic types of adenocarci-

noma are prognostic indicators for the survival follow-
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ing the treatment with EGFR-TKI
8,24

. In our study, how-

ever, additional prognostic indicators for patient survival 

could not be found.

  The adverse events occured at a similar incidence be-

tween two groups. Skin rash and diarrhea are the most 

frequently reported ones, and interstitial pneumonitis 

might be fatal although rare
1,2,25

. The skin rash might 

be associated with the EGFR inhibitory reaction on the 

skin rather than the allergic reaction. It has been re-

ported that the skin rash is associated with the treatment 

response to erlotinib. But there were contradictory re-

ports in gefitinib treatment
26

. In the current study, the 

incidence and severity of skin rash were significantly 

higher in the erlotinib group as compared with the gefi-

tinib group. This might be because erlotinib is pre-

scribed at a dose, as closely to the maximal tolerated 

dose as possible, as compared with gefitinib. Except for 

the skin rash, there was no significant difference in the 

incidence of other side effects between the two groups. 

In regard to the incidence of interstitial pneumonitis, 

there were three cases (3%) in the gefitinib treatment 

group and two cases (2.4%) in the erlotinib treatment 

group. There were two patients each of both groups 

who were in need of the ICU treatment. Two cases oc-

curring in the gefitinib treatment group, composed of 

male and female patients each, were improved with the 

medical treatments including steroid therapy. Two male 

patients of the erlotinib treatment group were all found 

to die. The incidence of interstitial pneumonitis due to 

EGFR-TKIs has been reported to be 1.2∼5.7% and the 

mortality has been reported to be approximately 

0.3%1,2,27,28. As the risk factors of developing EGFR- 

TKIs-associated interstitial pneumonitis, male patient, 

smoking history, irradiation, the concurrent presence of 

interstitial lung disease and the poor ECOG performance 

status have been reported
28-30

. In our study, however, 

there were no significant differences in the risk factors 

between the two groups.

  In summary, although there are some limitations in 

analyzing the results of the current study, the RR of 

EGFR-TKIs treatment was 5% and the DCR was approx-

imately 40% in patients with squamous cell carcinoma. 

These values were relatively lower than those seen in 

patients with adenocarcinoma. Besides, there were no 

significant differences in the RR, the PFS and the OS 

between gefitinib and erlotinib. Most of the toxicities 

had occurred at a similar incidence, but the skin rash 

occurred at a higher incidence in the erlotinib treatment 

group.
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