
© 2016 Lin et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

OncoTargets and Therapy 2016:9 6305–6314

OncoTargets and Therapy Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
6305

O r i g i n a l  r e s e a r c h

open access to scientific and medical research

Open access Full Text article

http://dx.doi.org/10.2147/OTT.S113374

Comparison of the efficacy and tolerability of 
gefitinib with pemetrexed maintenance after 
first-line platinum-based doublet chemotherapy 
in advanced lung adenocarcinoma: single-center 
experience

liping lin1,2,*
Juanjuan Zhao3,*
Jiazhu hu1,2

Fuxi huang1,2

Jianjun han1,2

Yan he1,2

Xiaolong cao1,2

1Department of Oncology, Panyu 
central hospital, 2cancer institute of 
Panyu, 3School of Nursing, Sun Yat-sen 
University, guangzhou, People’s 
Republic of China

*These authors contributed equally 
to this work

Purpose: Both gefitinib and pemetrexed maintenance were effective therapies for advanced 

lung adenocarcinoma, but which is better is unclear. For patients with advanced lung adeno-

carcinoma, we have no idea whether we should choose gefitinib or pemetrexed maintenance in 

clinical practice. Here, we assessed the efficacy and tolerability of gefitinib versus pemetrexed 

maintenance in these patients.

Patients and methods: A total of 101 patients were identified and divided into gefitinib 

(n=53) or pemetrexed (n=48) maintenance. Epidermal growth factor receptor (EGFR) status 

of tumors was analyzed in 67 patients. Disease control rate (DCR), progression-free survival 

(PFS), and overall survival (OS) were compared between the two groups.

Results: The results showed that DCR (79.2% vs 75%, P=0.642) was similar between 

gefitinib and pemetrexed groups. The PFS of gefitinib was significantly longer than that of 

pemetrexed (8 months vs 5.4 months, hazard ratio [HR]: 0.520, 95% confidence interval [CI]: 

0.341–0.791, P=0.002); however, the OS was similar (19.9 months vs 18.8 months, HR: 1.006, 

95% CI: 0.664–1.525, P=0.977). In EGFR mutation-positive patients, PFS was significantly 

longer in gefitinib (12 months vs 5.4 months; HR: 0.158, 95% CI: 0.074–0.333, P,0.001), 

whereas in EGFR wild-type subgroup gefitinib had a significantly shorter PFS than that by pem-

etrexed (2.5 months vs 5 months; HR: 2.822, 95% CI: 1.137–7.005, P=0.025). Cox multivariate 

regression analysis of PFS for overall population showed that smoking status (P=0.001) and 

maintenance regimens (P=0.013) were independent prognostic factors for PFS. Both gefitinib 

and pemetrexed were well tolerated.

Conclusion: Gefitinib compared with pemetrexed as maintenance therapy had a significantly 

longer PFS and a similar OS with good tolerability in patients with advanced lung adenocar-

cinoma. Moreover, for EGFR mutation-positive patients, gefitinib maintenance had a signifi-

cantly longer PFS; however, pemetrexed maintenance was considered more effective for EGFR 

wild-type patients.

Keywords: gefitinib, pemetrexed, lung adenocarcinoma, maintenance therapy

Introduction
Lung cancer is the main cause of cancer-related deaths worldwide.1 About 80%–85% 

of the cases are non-small-cell lung cancer (NSCLC), and 30%–40% of patients have 

advanced disease at the time of diagnosis.2 Epidermal growth factor receptor (EGFR) 
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mutation detection in first-line setting was recommended by 

the National Comprehensive Cancer Network guidelines for 

advanced NSCLC.3 However, there were many patients whose 

EGFR mutation status was unknown in clinical practice due to 

lack of sufficient tissue, high cost of testing or limited testing 

technology. A national survey found that EGFR detection rate 

was ,20% in China,4 which meant that ~80% of patients 

were EGFR unknown. Platinum-based doublet chemotherapy 

is the standard first-line therapy for these patients.5 Notwith-

standing, after four to six cycles of chemotherapy, most 

of the patients rapidly have disease progression. Second-

line therapy could prolong survival and relieve symptoms 

compared with placebo or best supportive care, but due to 

significant deterioration of performance status (PS), only 

50%–70% of patients could get second-line chemotherapy 

after disease progression.6–8 Therefore, maintenance therapy, 

which is defined as patients who had a disease control after 

four to six cycles of first-line chemotherapy continue to 

receive therapy until disease progression or unacceptable 

toxicity,9 has become an important therapeutic strategy to 

improve the outcome.

Several meta-analyses had shown that maintenance 

therapy could improve PFS and OS compared with placebo, 

observation or best supportive care in advanced NSCLC 

patients.10–12 One of these studies reported that more PFS 

benefit could be derived in patients with adenocarcinoma than 

in those with squamous cell carcinoma.12 However, although 

the results suggested that adenocarcinoma patients should 

be more actively taken into account for initiating maintenance 

therapy, the most appropriate maintenance drug for lung ade-

nocarcinoma is unclear. A meta-comparison of maintenance 

treatments by Bayesian network found that switching to or 

continuing pemetrexed or switching to EGFR tyrosine kinase 

inhibitor (TKI) for non-squamous patients showed clinically 

meaningful benefits of $20% reduction in hazards of death 

with $90% probability of outperforming no maintenance in 

terms of OS,13 but it could not compare the difference between 

the two treatments, and up to now, there are no randomized 

Phase III studies comparing this in lung adenocarcinoma. 

Moreover, these patients often had a higher EGFR-positive 

mutation rate; a study found that the rate of EGFR-positive 

mutation was 50.2% in Chinese lung adenocarcinoma patients, 

and if nonsmokers, it was even as high as 60.7%.14 Therefore, 

it is a difficult choice whether we should choose gefitinib 

or pemetrexed as maintenance therapy for advanced lung 

adenocarcinoma patients in clinical practice.

In this situation, we conducted this retrospective study to 

compare the maintenance efficacy and tolerability of gefitinib 

compared with pemetrexed in advanced lung adenocarcinoma. 

In this study, the EGFR mutation status of tumors was deter-

mined, and subgroup analyses were performed in patients 

who were tested for EGFR mutation status.

Patients and methods
Patients
The institutional ethics committee of Guangzhou Panyu Cen-

tral Hospital approved this study. Written informed consent 

was obtained from each patient. Patients’ inclusion criteria 

included 1) age $18 years, histologically or cytologically 

confirmed lung adenocarcinoma; 2) stage IIIB or IV accord-

ing to tumor/node/metastasis system (7th edition);15 3) had 

an objective response or stable disease (SD) after four to six 

cycles of first-line platinum-based chemotherapy; 4) received 

either gefitinib or pemetrexed maintenance therapy; and 

5) had at least one measurable lesion and PS 0, 1, or 2. Blood 

routine, liver function, renal function, and electrocardiogram 

examination were routinely evaluated before maintenance 

therapy in all enrolled patients. Every patient had adequate 

hematological function, hepatic function, and renal function 

and was eligible for gefitinib or pemetrexed maintenance.

Treatment schedule
Included patients received either gefitinib (250 mg/day 

orally) or pemetrexed (500 mg/m2 intravenous infusion 

for 10 minutes on day 1, every 3 weeks) maintenance. All 

pemetrexed maintenance patients received dexamethasone 

(4 mg orally, twice daily, on days 0–2), vitamin B12 (1 mg 

by intramuscular injection every 9 weeks), and folic acid 

(0.4 mg/day orally, beginning 5–7 days before the first pem-

etrexed administration and continuing until 3 weeks after the 

last pemetrexed administration). Maintenance therapy was 

continued until disease progression, unacceptable adverse 

events or decision of the patient or physician.

clinical assessment
Baseline evaluations including tumor and physical examina-

tions were done before the first maintenance therapy. Com-

puted tomography scan and/or magnetic resonance imaging 

was performed every 9 weeks in pemetrexed maintenance 

patients or 3 months in gefitinib maintenance patients to 

confirm the response on maintenance phase. After treatment 

discontinuation, the follow-up interval was every 3 months. 

Tumor response was evaluated using Response Evalua-

tion Criteria in Solid Tumors 1.1 for measurable disease in 

combination with assessments of nonmeasurable disease,16 

and the response was confirmed after 4 weeks. Before every 
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cycle therapy, toxicities were assessed by adverse events and 

laboratory results according to the National Cancer Institute 

Common Terminology Criteria, version 4.0.

egFr mutation detection
Tumor EGFR mutation status was assessed by analysis of 

DNA extracted from formalin-fixed paraffin-embedded 

(FFPE) archival tumor tissues at the Pathology Department of 

Panyu Central Hospital. DNA was extracted by the FFPE sam-

ple DNA isolation kit (centrifugal column type) (AmoyDx®, 

Xiamen, China) according to the protocol described in the 

manufacturer’s instructions. EGFR 29 Mutations Detec-

tion Kit (AmoyDx) (including the most common 29 EGFR 

mutations and classified into 19 deletions, T790M, L858R, 

L861Q, G719X, S768I, and Insertion assays) was applied to 

detect EGFR mutations by real-time polymerase chain reac-

tion following the user manual. Cycling parameters from the 

user manual were carried out, and the fluorescent signal was 

collected from FAM and HEX channels. The final results 

were reported according to the signal curve.

statistical analysis
The clinical characteristics between the two groups were 

evaluated using the Fisher’s exact test. Reverse Kaplan–

Meier estimate was used to calculate median follow-up. 

PFS was calculated from the date of maintenance therapy 

to disease progression or death, whichever came first. OS 

was calculated from the date of maintenance therapy to the 

date of death or last clinical follow-up. PFS and OS were 

estimated from the date of maintenance therapy using the 

Kaplan–Meier method, and the results for each treatment arm 

were compared using the log-rank test. Cox regression model 

with treatment groups as the only cofactor was performed 

on PFS and OS to compare the two treatment strategies over 

the entire study (EGFR mutation-positive subgroup, EGFR 

wild-type subgroup and EGFR unknown subgroup). A Cox 

multivariate regression analysis was done on PFS for the 

overall population, and covariates included sex, PS, smok-

ing status, maintenance regimens and response of first-line 

chemotherapy. Statistical significance was set at 5%. All tests 

were two-sided, and analyses were carried out with SPSS 

software, version 17.0 (SPSS Inc., Chicago, IL, USA).

Results
Patients’ characteristics
From September 1, 2009, to December 30, 2013, there were 

328 advanced NSCLC patients who had disease control 

after first-line platinum-based doublet chemotherapy in 

the Department of Oncology of Guangzhou Panyu Central 

Hospital. A total of 225 of 328 patients had received 

maintenance therapy, and 158 of these 225 patients had 

adenocarcinoma. We selected 101 of 158 patients for our 

study. The other 57 patients were excluded because of 

three reasons: 1) 31 patients received gemcitabine mainte-

nance, 2) 15 patients received docetaxel maintenance, and 

3) 11 patients received erlotinib maintenance.

A total of 101 consecutive treated patients from 

September 2009 to December 2013 were identified. Among 

these patients (median age: 57 years; range: 35–78 years), 54 

(53.5%) were never-smokers and 36 (35.6%) were females. 

In total, 29 (28.7%) patients had received pemetrexed–

platinum first-line chemotherapy, 24 (23.8%) patients had 

received taxane–platinum first-line chemotherapy and 48 

(47.5%) had received gemcitabine–platinum first-line che-

motherapy. In first-line chemotherapy, there were 52 (51.5%) 

patients showing partial response (PR) and 49 (48.5%) 

patients showing SD. A total of 101 patients were divided 

into gefitinib group (n=53) or pemetrexed group (n=48). 

The proportion of female patients was significantly higher 

in gefitinib group (45.3% vs 25%, P=0.039); the other demo-

graphic and clinical characteristics were balanced between 

the two groups (Table 1). The median patient follow-up was 

25 months (range: 18–44.2 months).

egFr detection results
In 101 lung adenocarcinoma patients, we had tested EGFR 

mutation status in 67 patients, whereas the remaining 

34 patients had been not tested because of insufficient tissue 

samples. Among the tested patients, 41 of 67 (61.2%) were 

EGFR mutation positive (28 [68.3%] exon 19 deletions, 12 

[29.3%] L858R, 1 [2.4%] L861Q) and 26 of 67 (38.8%) were 

EGFR wild-type (Table 1).

Tumor response
Median duration of gefitinib maintenance was 8 (range:  

1–30) months, and the median number of pemetrexed 

maintenance cycles delivered was 4 (range: 1–16). Among 

all 101 patients, there were no complete response, 27 

(26.7%) patients achieved PR, 51 (50.5%) patients had 

SD, and 23 (22.8%) patients had progressive disease (PD). 

In gefitinib group, 17 (32.1%) patients had PR, 25 (47.2%) 

patients had SD, and 11 (20.8%) patients had PD, whereas 

in pemetrexed group, 10 (20.8%), 26 (54.2%), and 12 

(25%) patients had PR, SD, and PD, respectively. Gefitinib 

group had a mildly higher proportion of patients showing 

response in overall population, and the disease control rates 
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were similar in gefitinib compared with pemetrexed group 

regardless of overall population (79.2% vs 75%, P=0.642), 

EGFR mutation-positive population (100% vs 88.9%,  

P=0.187), EGFR wild-type population (50% vs 64.3%, 

P=0.692), and EGFR unknown population (72.2% vs 

68.8%, P=1.000) (Table 2).

PFs and cox multivariate  
regression analysis
The median PFS of gefitinib was longer than that of peme-

trexed (8 [95% CI: 5.5–10.5] months vs 5.4 [95% CI: 4.3–6.5] 

months; HR: 0.520, 95% CI: 0.341–0.791, P=0.002) (Table 2 

and Figure 1A). In EGFR mutation-positive subgroup, PFS 

was also significantly longer in gefitinib group than pem-

etrexed group (12 [95% CI: 10.5–13.5] months vs 5.4 [95% 

CI: 2.9–7.9] months; HR: 0.158, 95% CI: 0.074–0.333, 

P,0.001) (Table 2 and Figure 1B), whereas, in EGFR 

wild-type subgroup, gefitinib had a significantly shorter 

PFS than pemetrexed (2.5 [95% CI: 0.8–4.2] months vs 5  

[95% CI: 3.7–6.3] months; HR: 2.822, 95% CI: 1.137–7.005, 

P=0.025) (Table 2 and Figure 1C); in EGFR unknown sub-

group, PFS was similar between gefitinib and pemetrexed 

groups (6 [95% CI: 4.6–7.4] months vs 5.6 [95% CI: 4.8–6.4] 

months; HR: 0.850, 95% CI: 0.426–1.699, P=0.646) (Table 2 

and Figure 1D).

The results of Cox multivariate regression analysis of 

PFS for overall population showed that smoking status and 

maintenance regimens were independent prognostic factors 

for PFS, never-smokers (P =0.001) and gefitinib maintenance 

(P=0.013), suggesting a longer PFS for lung adenocarcinoma 

patients (Table 3).

Os
The median OS was not significantly different between gefi-

tinib and pemetrexed groups regardless of population: whole 

population (19.9 [95% CI: 17.4–22.4] months vs 18.8 [95% 

CI: 17.7–19.9] months; HR: 1.006, 95% CI: 0.664–1.525,  

P=0.977) (Table 2 and Figure 2A); EGFR mutation-positive 

Table 1 Patients’ clinical characteristics and egFr mutation status

Characteristics Gefitinib group  
(n=53) (%)

Pemetrexed group  
(n=48) (%)

P-value

Median age (range), years 59 (35–77) 57 (36–78) 0.626
age, years 1.000

,65 38 (71.7) 35 (72.9)
$65 15 (28.3) 13 (27.1)

gender 0.039
Male 29 (54.7) 36 (75.0)
Female 24 (45.3) 12 (25.0)

smoking status 0.166
smoker 21 (39.6) 26 (54.2)
Never-smoker 32 (60.4) 22 (45.8)

stage 0.496
iiiB 2 (3.8) 0 (0.0)
iV 51 (96.2) 48 (100.0)

Performance status 1.000
0–1 48 (90.6) 44 (91.7)
2 5 (9.4) 4 (8.3)

First-line chemotherapy regimen 0.051
Pemetrexed–platinum 10 (18.9) 19 (39.6)
Docetaxel–platinum 16 (30.2) 8 (16.7)
Gemcitabine–platinum 27 (50.9) 21 (43.8)

Response of first-line chemotherapy 0.691
Partial response 26 (49.1) 26 (54.2)
Stable disease 27 (50.9) 22 (45.8)

egFr status 0.743
EGFR mutation-positive 23 (43.4) 18 (37.5)

exon 19 del 18 (34.0) 10 (20.8)
l858r 4 (7.5) 8 (16.7)
l861Q 1 (1.9) 0 (0.00)

EGFR wild-type 12 (22.6) 14 (29.2)
egFr mutation unknown 18 (34.0) 16 (33.3)

Abbreviation: egFr, epidermal growth factor receptor.
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subgroup (26.3 [95% CI: 24.1–28.5] months vs 25 

[95% CI: 20.9–29.1] months; HR 0.845, 95% CI: 0.433–

1.648, P=0.621) (Table 2 and Figure 2B); EGFR wild-type 

subgroup (8.2 [95% CI: 4.8–11.6] months vs 10 [95% 

CI: 4.1–15.9] months; HR: 1.707, 95% CI: 0.723–4.029, 

P=0.222) (Table 2 and Figure 2C) or EGFR unknown 

subgroup (14.4 [95% CI: 10.5–18.4] months vs 18.6 [95% 

CI: 10.4–26.8] months; HR: 1.139, 95% CI: 0.554–2.339, 

P=0.724) (Table 2 and Figure 2D).

Second- and third-line therapy
The proportions of patients receiving second-line (71.7% vs 

77.1%, P=0.650) and third-line (32.1% vs 45.8%, P=0.219) 

treatments were similar between gefitinib and pemetrexed 

groups. Docetaxel was the most common second-line therapy 

in gefitinib group, while gefitinib was the most common in 

pemetrexed group as salvage treatments. Docetaxel was also 

the most common third-line chemotherapy in gefitinib group 

and it was gefitinib in pemetrexed group (Table 4).

Toxicities
Table 5 lists the most common adverse events (AEs). In gefi-

tinib group, rash was the most frequent AE, with 15.1% of 

patients experiencing grade 3–4 rash; moreover, there was one 

(1.9%) patient who experienced grade 3 interstitial lung disease. 

In pemetrexed group, hematologic toxicities such as leukopenia 

(4.2%), neutropenia (2.1%), and anemia (2.1%) were the most 

common grade 3–4 AEs. Nausea, fatigue, and diarrhea were the 

common non-hematologic toxicities in the two groups.

Discussion
Both gefitinib and pemetrexed are currently optional as 

maintenance therapy for advanced lung adenocarcinoma 

patients. Our investigation assessed the maintenance efficacy 

and tolerability of gefitinib compared with pemetrexed in 

these patients. The results showed that gefitinib had a mildly 

higher proportion of patients showing PR. The median PFS 

was significantly longer for patients in gefitinib than pem-

etrexed, and Cox multivariate regression analysis showed that 

smoking status and maintenance regimen were independent 

prognostic factors; however, the benefit of PFS could not 

translate into OS benefit. Furthermore, in subgroup analysis, 

there was a similar benefit in PFS derived from gefitinib in 

EGFR mutation-positive subgroup as the result of overall 

population; however, it was pemetrexed obtaining signifi-

cantly longer PFS in EGFR wild-type subgroup. Moreover, 

there were some differences in toxicities between the two 

treatments, but all were manageable.T
ab
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Two clinical trials respectively compared gefitinib 

with pemetrexed as maintenance therapy in advanced lung 

adenocarcinoma or never-smoker NSCLC. A recent Chinese 

randomized study reported that gefitinib had a significantly 

higher DCR than pemetrexed in maintenance therapy in 

advanced lung adenocarcinoma, but the author did not 

report the survival results.17 In contrast with the results of 

Figure 1 Kaplan–Meier curve for PFs: (A) overall population, (B) EGFR mutation-positive population, (C) EGFR wild-type population, and (D) egFr unknown population.
Abbreviations: PFS, progression-free survival; EGFR, epidermal growth factor receptor.

Table 3 cox multivariate regression analysis of PFs for overall 
population

Variable Good covariates HR 95% CI P-value

smoking status Never-smoker 0.491 0.319–0.755 0.001
Maintenance  
regimens

Gefitinib  
maintenance

0.583 0.381–0.892 0.013

Abbreviations: PFS, progression-free survival; HR, hazard ratio; CI, confidence 
interval.
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this study, the DCR between gefitinib and pemetrexed in our 

research was not significantly different, which was similar 

to the results of a randomized Phase II clinical trial initiated 

by Ahn et al, which investigated the efficacy after first-line 

treatment with pemetrexed–cisplatin followed sequentially 

by gefitinib (PC/G) or pemetrexed (PC/P) in East Asian 

never-smoker advanced NSCLC patients (all patients were 

EGFR unknown and 84.3% patients had non-squamous 

carcinoma).18 The results showed that the response rate was 

similar in both arms. Moreover, it was notable that PFS (cal-

culated from first-line treatment) was numerically longer in 

PC/G, OS (calculated from first-line treatment) was numeri-

cally higher in PC/P, and similar trend was shown in non-

squamous carcinoma. Similar to this, we had also observed 

Figure 2 Kaplan–Meier curve for Os: (A) overall population, (B) EGFR mutation-positive population, (C) EGFR wild-type population, and (D) egFr unknown population.
Abbreviations: Os, overall survival; egFr, epidermal growth factor receptor.
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Table 4 Second- and third-line chemotherapy

Chemotherapy  
regimens

Gefitinib group  
(n=53) (%)

Pemetrexed group  
(n=48) (%)

Second-line chemotherapy 38 (71.7) 37 (77.1)
Docetaxel 14 (26.4) 13 (27.1)
Docetaxel–platinum 0 (0.0) 1 (2.1)
Erlotinib 0 (0.0) 4 (8.3)
Gefitinib 0 (0.0) 17 (35.4)
Gemcitabine 8 (15.1) 1 (2.1)
Gemcitabine–platinum 2 (3.8) 0 (0.0)
Pemetrexed 13 (24.5) 0 (0.0)
irinotecan 1 (1.9) 0 (0.0)
irinotecan–platinum 0 (0.0) 1 (2.1)

Third-line chemotherapy 17 (32.1) 22 (45.8)
Vinorelbine 1 (1.9) 0 (0.0)
Docetaxel 8 (15.1) 6 (12.5)
Gefitinib 0 (0.0) 8 (16.7)
Gemcitabine 2 (3.8) 3 (6.2)
Pemetrexed 3 (5.7) 1 (2.1)
Pemetrexed–platinum 0 (0.0) 1 (2.1)
S-1 2 (3.8) 1 (2.1)
irinotecan 1 (1.9) 1 (2.1)
Paclitaxel–platinum 0 (0.0) 1 (2.1)

Table 5 Drug-related toxicities

Toxicities Gefitinib group (n=53) (%) Pemetrexed group (n=48) (%)

All grades $ Grade 3 All grades $ Grade 3

hematological toxicities
leukopenia 5 (9.4) 0 (0.0) 9 (18.7) 2 (4.2)
neutropenia 2 (3.8) 0 (0.0) 7 (14.6) 1 (2.1)
Thrombocytopenia 0 (0.0) 0 (0.0) 1 (2.1) 0 (0.0)
anemia 2 (3.8) 0 (0.0) 6 (12.5) 1 (2.1)

Non-hematological toxicities
interstitial lung disease 1 (1.9) 1 (1.9) 0 (0.0) 0 (0.0)
alanine aminotransferase 6 (11.3) 0 (0.0) 3 (6.2) 0 (0.0)
aspartate aminotransferase 4 (7.5) 0 (0.0) 2 (4.2) 0 (0.0)
nausea 2 (3.8) 0 (0.0) 8 (16.7) 0 (0.0)
Vomiting 0 (0.0) 0 (0.0) 4 (8.3) 0 (0.0)
Fatigue 5 (9.4) 0 (0.0) 8 (16.7) 1 (2.1)
Diarrhea* 12 (22.6) 0 (0.0) 0 (0.0) 0 (0.0)
rash* 20 (37.7) 8 (15.1) 0 (0.0) 0 (0.0)
anorexia 5 (9.4) 0 (0.0) 6 (12.5) 1 (2.1)

Notes: *P,0.05 for the rates of diarrhea and rash between two groups.

a benefit of PFS in gefitinib group; however, probably due 

to crossover, the advantage of PFS on gefitinib group could 

not translate to the benefit of OS.

Compared with pemetrexed single agent, gefitinib was 

the favored selection in second-line treatment for EGFR 

mutation-positive patients;19 in contrast, it was pemetrexed 

for EGFR wild-type patients in advanced NSCLC.20,21 How-

ever, there were no trials that had compared the maintenance 

efficacy between gefitinib and pemetrexed in advanced lung 

adenocarcinoma according to different EGFR mutation 

statuses. Therefore, whether the conclusions from second-line 

treatment could be extended to maintenance therapy remains 

unclear. The subgroup analysis of INFORM and SATURN 

study had proven that gefitinib and erlotinib had longer PFS 

and OS than placebo for EGFR mutation-positive patients 

and similar PFS and OS versus placebo for EGFR wild-type 

patients in maintenance therapy.8,22 These findings suggest 

that the exact EGFR mutation status should be considered 

in maintenance treatment to guide the precision of therapy. 

In this study, a significantly longer PFS was observed in 

gefitinib than pemetrexed among EGFR mutation-positive 

patients. In contrast, it was pemetrexed that had a signifi-

cantly longer PFS in EGFR wild-type subgroup. However, 

the OS was similar in each subgroup, which was probably due 

to crossover of subsequent treatments. The results of PFS in 

our study were in accordance with the conclusion of studies 

comparing pemetrexed and gefitinib in second-line therapy 

for EGFR mutation-positive or wild-type NSCLC. So, based 

on our retrospective results, we first reported that the efficacy 

of gefitinib was better than pemetrexed for EGFR mutation-

positive patients, and pemetrexed had more survival benefit 

for EGFR wild-type patients than gefitinib on maintenance 

phase. EGFR mutation status was the strongest predictive fac-

tor for maintenance efficacy of gefitinib and pemetrexed.

Although skin rash and diarrhea were the most common 

AEs with gefitinib, most patients’ AEs were in grade 1/2. 

It was worthy to note that one patient experienced grade 3 

interstitial lung disease in gefitinib. It might be due to the 

old age of this patient and a long history of smoking and 

radioactive pulmonary fibrosis previously. Some studies 
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reported that the risk of interstitial lung disease in such 

patients was significantly higher than others during EGFR-

TKI treatment.23,24 As expected, grade 3/4 toxicities were 

also very low in pemetrexed and only slightly higher in 

hematologic toxicities such as leukopenia, neutropenia, 

and anemia, and there were no unexpected toxicities. These 

results indicate that the toxicities of the two treatments were 

somewhat different, but were all well tolerated, which was 

similar to the previous findings.8,25,26 Either treatment could 

be used in maintenance after induction chemotherapy without 

increased toxicity.

Of course, there were some limitations in our study. 1) It  

was a small sample size retrospective analysis conducted 

at a single center, which reduced the reliability and statisti-

cal power of comparison between the two treatment arms.  

2) The time span of our study was almost 4 years, which was 

too long. As we know, the treatment methods of advanced 

NSCLC had been changed greatly in these years; there might 

be many hybrid factors during and after maintenance phase, 

which might influence the actual treatment effect. 3) This 

study enrolled the patients in our daily clinical practice, which 

could have biased the results such as drug-related toxicities 

graded and recorded. 4) On maintenance phase, the response 

evaluation time interval was different, which was 3 months 

in gefitinib and 9 weeks in pemetrexed, which was likely to 

bias the PFS assessment.

Conclusion
Our study shows that maintenance therapy with gefitinib 

compared with pemetrexed had a significantly longer PFS 

and a similar OS. For EGFR mutation-positive patients, 

gefitinib significantly prolonged PFS versus pemetrexed, 

but compared with gefitinib, it was pemetrexed that had a 

significantly longer PFS for EGFR wild-type patients. In the 

future, we look forward to design a prospective random-

ized controlled study to compare the efficacy of these two 

treatments in advanced lung adenocarcinoma to optimize 

maintenance strategy.
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