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Maintenance therapies in advanced  
non-small-cell lung cancer

Non-small-cell lung cancer (NSCLC) has the 
second highest incidence of any newly diagnosed 
cancer and also has the highest mortality of any 
cancer type [1]. The majority of patients present 
with late-stage disease, by which time systemic 
therapy (chemotherapy) has become the pri-
mary treatment and platinum doublet chemo-
therapy is the first-line choice among patients 
with advanced disease (stage IIIB/IV). These 
treatments have produced modest but clinically 
significant gains in overall survival  (OS)  [2]. 
Attempts to improve on these survival benefits, 
utilizing longer treatment durations or continu-
ation of chemotherapy with a different agent, 
such as docetaxel or gemcitabine, beyond four 
to six cycles or until disease progression, have 
resulted in no significant gains  [3–5]. In fact, 
continuation of these therapies has only pro-
vided improvements in progression-free survival 
(PFS), with increased toxicity and no improve-
ment in OS. Until recently, the American 
Society of Clinical Oncology (ASCO) guide-
lines recommended that all patients with good 
performance status (PS) discontinue first-line 
cytotoxic chemotherapy at disease progression, 
after four cycles in nonresponders and, regard-
less of ongoing response, patients discontinue 
cytotoxic therapy after a total of six cycles [6]. 
To date, with the accummulation of more data, 
patients can be considered for maintenance 
therapy, which is initiated following a platinum-
based treatment in the setting of no evidence of 
progression [7–11].

There are two types of maintenance therapy, 
both adapted from the National Comprehensive 
Cancer Network [101]: continuation main
tenance, which refers to the ongoing admin-
istration of at least one of the agents used in 
the first-line, and switch maintenance, which 
refers to the initiation of a different agent not 
included in the first-line regimen, continued 
in the absence of progression after four to six 
cycles of initial therapy [12]. The major goals of 
maintenance therapy are to improve the survival 
benefit of first-line therapy without significant 
increases in toxicity or decreases in quality of 
life (QOL). This article will focus on the most 
recent data presented on continuation and 
switch maintenance therapy, with a focus on 
both cytotoxic and biological agents, including 
docetaxel, gemcitabine, pemetrexed, erlotinib, 
bevacizumab and cetuximab. 

Continuation maintenance:  
cytotoxic agents
�� Gemcitabine maintenance

Belani et al. recently presented, in abstract form, 
the results from a randomized Phase III trial in 
advanced NSCLC with four cycles of upfront 
gemcitabine/carboplatin followed by random-
ization to maintenance gemcitabine or best sup-
portive care (BSC) (Table 1) [13]. BSC consisted 
of pain control and treatment of infections, 
palliative management of pleural effusions and 
transfusion/nutritional support. The study was 
closed early owing to slow accrual, but a total of 
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519 participants were still enrolled. The median 
patient age was 67  years, 86% had stage  IV 
disease and 25% had Eastern Cooperative 
Oncology Group (ECOG) PS 2.

In the Belani study, the median PFS and 
OS were 3.9 versus 3.8 months and 8.0 versus 
9.3  months for the gemcitabine versus BSC 
arms, respectively (p > 0.05). Grade 3/4 myelo
suppression and fatigue were higher in the gem-
citabine maintenance arm. It is important to note 
that less than 20% of patients in both groups 
went on to receive any second-line therapy. This 
was believed to be partly because, at the time 
of eligibility for second-line therapy, 64% of 
all patients had a poor PS (ECOG ≥2). Owing 
to this trial being terminated early, significant 
conclusions regarding the role of gemcitabine as 
maintenance therapy are impossible.

Another trial, published recently in abstract 
form, provided more favorable results. Perol et al. 
conducted a trial designed to evaluate the role of 
maintenance therapy with either gemcitabine or 
erlotinib compared with observation in patients 
with advanced NSCLC who were first treated 
with induction gemcitabine/cisplatin for four 
cycles (Table 1) [14]. The primary end point was 
PFS, with OS as a secondary end point. The 
trial was not designed to determine superiority 
among maintenance therapy arms. A total of 834 
subjects (>90% with ECOG PS 0/1), including 
63–67% with adenocarcinoma and 91–93% 
with stage IV disease, were enrolled. In all three 
groups (gemcitabine, erlotinib and observa-
tion), the induction therapy disease control rate 
(stable disease plus partial response plus com-
plete response) was 53%. The recommended 
second- and third-line therapy choices for this 
trial were pemetrexed, and docetaxel or erlotinib 
(if not already received), respectively. The PFS 
rates for gemcitabine versus observation were 3.8 
versus 1.9 months (p < 0.0001), and the PFS 
for erlotinib versus observation were 2.9 versus 
1.9 months (p = 0.002). OS results have not yet 
reached maturity. Subgroup analysis demon-
strated a PFS benefit in patients with EGFR-
positive (by immunohistochemistry), wild-type 
EGFR tumors, adenocarcinoma and squamous 
cell carcinoma, with the most impressive results 
seen in the EGFR mutation-positive tumors (HR 
of 0.10; 95% CI: 0.04–0.25, p < 0.0001). In 
contrast to the trial of Belani et al., more than 
60% of patients in all groups went on to receive 
additional second- or third-line therapies. The 
authors concluded that maintenance therapy 
involving gemcitabine and erlotinib delayed 
progression of disease regardless of histology, 

especially in patients who achieved a minimum 
of stable disease after induction therapy, with 
predictable yet manageable increased toxicity. 
However, without mature or convincing survival 
data maintenance gemcitabine should only be 
used under the guidance of a clinical trial or 
under very select circumstances. 

Continuation maintenance: 
biological agents
The first landmark trial to demonstrate a sur-
vival benefit with maintenance therapy was 
ECOG 4599 (Table 1). In this trial, 878 patients 
with advanced NSCLC and nonsquamous histo
logy were randomized to chemotherapy with 
paclitaxel and carboplatin (PC) or PC plus beva-
cizumab (PCB), with the latter continued until 
disease progression after six cycles of PC [8]. In 
the study 44% were treated with PCB and 42% 
were treated with PC; patients who were 65 years 
old or above, and 88% of patients in both arms 
had either adenocarcinoma or an otherwise 
nonspecified histology. The ECOG PS was 
identically balanced between arms with PS 0 
(40%) and PS 1 (60%). Patients in the PCB 
combination group demonstrated significantly 
improved OS versus those in the PC group 
(12.3 vs 10.3 months; p = 0.003) and signifi-
cantly improved PFS and response rates (PFS: 
6.2 vs 4.5 months, p < 0.001; response rate: 35 
vs 15%, p < 0.001), suggesting a potentially 
important and beneficial role for bevacizumab 
as a maintenance therapy.

The First-Line Erbitux in Lung Cancer 
(FLEX) trial published by Pirker et  al. 
was a multicenter, international trial of 
treatment-naive advanced-stage patients ran-
domized to either chemotherapy alone (cisplatin 
80 mg/m2 on day 1 plus vinorelbine 25 mg/m2 
on days 1 and  8) every 21 days, given for up to 
six cycles, or the same chemotherapy plus cetux-
imab, administered weekly, beyond chemo
therapy, until disease progression (Table 1) [9]. 
Approximately a third of subjects in each arm had 
squamous histology, while approximately 50% 
had adenocarcinomas. In both arms, patients 
had a median number of four chemotherapy 
cycles. Cetuximab was given for a median dura-
tion of 18 weeks (range 1–135 weeks). Response 
rates were higher with the addition of cetuximab 
(36 vs 29%; p = 0.01), and patients who received 
chemotherapy plus cetuximab demonstrated an 
improved median OS (11.3 vs 10.1  months; 
p = 0.044). PFS improvement was not signifi-
cant. The main cetuximab-related toxicity was 
an acne-like rash (57/548 or 10% grade 3). More 
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patients in the chemotherapy-alone arm received 
second-line therapy at progression than in the 
cetuximab arm (66 vs 61%, respectively). 

A separate multicenter Phase III trial (Bristol-
Myers Squibb [BMS]099) evaluated the com-
bination of carboplatin and paclitaxel with or 
without cetuximab plus maintenance (contin-
ued until progression) [15]. All histology subtypes 
were included and no EGF receptor (EGFR) test-
ing for enrollment was carried out. Patient char-
acteristics included more than 98% with ECOG 
PS 0/1, 8% in the cetuximab group and 7% 
in the chemotherapy group who never smoked, 
and 88% in the cetuximab group and 86% in 
the chemotherapy group had stage IV disease. 
Neither the primary end point of PFS nor the 
secondary end point of OS reached statistical sig-
nificance (PFS: 4.40 vs 4.24 months, p = 0.2358; 
OS: 9.69 vs 8.38 months, p = 0.1685). Toxicity 
was acceptable in both arms, with 10.5% of 
patients in the cetuximab arm versus 0% in the 
chemotherapy arm showing an acne-like rash. 
In a retrospective analysis of this study, which 
evaluated the potential predictive role of K-Ras 
or EGFR mutations (i.e., response rate, PFS or 
OS) to cetuximab, no significant association was 
shown for either biomarker [16].

Overall, the FLEX trial demonstrated a mod-
est improvement in OS, whereas the BMS099 
trial did not yield significant survival gains. Both 
demonstrated increased toxicity with the addi-
tion of cetuximab to chemotherapy. Without a 
trial randomizing patients to upfront combina-
tion chemotherapy plus cetuximab or placebo 
followed by maintenance cetuximab or placebo, 
it is difficult to assign the survival benefit to 
upfront or maintenance cetuximab therapy. The 
FLEX trial regimen remains a viable choice for 
patients with advanced NSCLC and can be con-
sidered, in particular, for patients with squamous 
histology who cannot be offered pemetrexed 
or bevacizumab. 

Switch maintenance:  
targeted therapy
�� Erlotinib maintenance

Erlotinib is an attractive consideration for main-
tenance therapy owing to its oral formulation 
and its favorable safety profile (primarily man-
ageable rash and diarrhea, which usually dimin-
ish over time) [7,17]. This article will review the 
results of two recently reported large trials [18,19]. 
The Sequential Tarceva in Unresectable NSCLC 
(SATURN) trial is a placebo-controlled 
Phase III study that tested erlotinib as a main-
tenance therapy in patients with advanced-stage 

NSCLC who did not experience progression 
after four cycles of the physicians’ choice plati-
num doublet (Table 1) [18]. Bevacizumab or peme-
trexed were not allowed as first-line therapies. 
The trial enrolled 1949 participants, with 889 
achieving stable disease or better after induc-
tion. The study population included 438 versus 
451 patients with stage IIIB/IV NSCLC in the 
erlotinib versus placebo arms, with the following 
breakdown: 14% erlotinib versus 15% placebo 
with Asian ethnicity, 18% erlotinib versus 17% 
placebo who never smoked, and 27% erlotinib 
versus 25% placebo who were women. EGFR 
immunohistochemistry status was determined 
(≥10% positive result) for all patients. Primary 
end points were PFS for all patients and PFS for 
patients with EGFR-positive tumors. 

At 6 months, only 83 patients still remained 
on the erlotinib arm and 53 patients remained 
on placebo. The median PFS was 12.3 weeks 
versus 11.1 weeks (p < 0.0001) in favor of erlo-
tinib. Subgroup analysis showed a PFS benefit 
in patients with EGFR-positive tumors and by 
immunohistochemistry, those with wild-type 
EGFR, adenocarcinoma and squamous cell car-
cinoma, with the most impressive results seen 
in the EGFR mutation-positive tumors (haz-
ard ratio [HR] of 0.10; 95% CI: 0.04–0.25; 
p  <  0.0001). The OS (secondary end point) 
was significantly in favor of erlotinib (12.0 
vs 11.0 months; p = 0.0088), and the benefit 
persisted regardless of EGFR status (EGFR-
positive by immunohistochemistry: HR of 0.77, 
0.64–0.93, p = 0.0063; wild-type EGFR: HR 
of 0.77, 95% CI: 0.61–0.97, p = 0.0243), and 
was more pronounced in those who had stable 
disease (median: 11.9 vs 9.6 months, HR of 0.72, 
95% CI: 0.59–0.89, p = 0.0019) versus those who 
had complete or partial response (median 12.5 
vs 12.0 months, HR 0.94, 95% CI: 0.74–1.20, 
p = 0.618) following chemotherapy. Toxicity was 
predictable, with 60% of patients experiencing 
rash and 18% experiencing diarrhea within the 
treatment group compared with 0% in the pla-
cebo arm. In the placebo group, 21% of patients 
(n = 95) received second- or third-line erlotinib. 
No differences in QOL were found between 
the two arms. The trial reached its primary 
end point of demonstrating a PFS benefit with 
maintenance erlotinib (improvement in OS was 
also obtained); however, these improvements 
were only modest. Therefore, the question of 
whether maintenance erlotinib is superior to 
second-line therapy remains unanswered since 
only a small subset of the placebo arm patients 
received erlotinib. 
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A second study evaluating the role of erlotinib 
maintenance after platinum doublet plus beva-
cizumab induction has recently been presented. 
In this study, 1160  patients with advanced 
NSCLC were treated with first-line platinum-
based therapy plus bevacizumab, followed by 
743  patients continuing on bevacizumab and 
randomized to receive bevacizumab plus placebo 
(bevacizumab + placebo) or maintenance erlo-
tinib (bevacizumab + erlotinib) [19]. The median 
PFS was 4.8 months for bevacizumab + erlotinib 
versus 3.7 months for bevacizumab + placebo 
(HR = 0.72, 95% CI: 0.59–0.88, p = 0.0012). The 
median OS data revealed a statistically nonsignifi-
cant difference between bevacizumab + erlotinib 
and bevacizumab + placebo (14.4 vs 13.6 months). 
In addition, erlotinib has begun to be evaluated in 
unresectable stage III patients treated with con-
current chemoradiotherapy, followed by erlotinib 
maintenance in a Phase II single-arm study, and 
we await the long-term results on these data [20].

With the advent of newer biological agents, 
one has to balance the cost of these maintenance 
therapies with the gains in PFS and OS, all the 
while considering the additional toxicities of the 
regimens. Whether this would translate into futile 
spending or whether money would be saved is 
certainly a hot topic in the future of lung cancer 
oncology. This was recently addressed by Klein 
et al., who evaluated the cost per life-year gained 
using pemetrexed or erlotinib maintenance com-
pared with BSC [21]. Maintenance therapy with 
either drug resulted in over $200,000 cost per life-
year saved compared with observation alone. A full 
discussion of the financial aspects of maintenance 
therapy is beyond the scope of this article.

Switch maintenance:  
cytotoxic therapy
�� Docetaxel maintenance

Fidias et al. performed a study evaluating the role of 
immediate compared with delayed docetaxel after 
front-line therapy with four cycles of gemcitabine 
and carboplatin for advanced-stage (IIIB/IV) 
NSCLC (Table 1) [22]. Of the 536 participants who 
enrolled, 398 completed gemcitabine/carboplatin 
and 309 were randomized. A total of 254 patients 
were excluded owing to progression while on first-
line therapy. Participants randomized had stable 
disease or better. The median age of the entire 
cohort was 65 years, 85% were stage IV and 89% 
of the patients had ECOG PS 0 or 1. The immedi-
ate treatment arm received docetaxel every 21 days 
for up to six cycles, starting at the time of progres-
sion with response evaluation every 6 weeks versus 
every 3 months in the delayed treatment group. 

A total of 145 out of 153 patients in the immedi-
ate treatment group received at least one cycle of 
docetaxel maintenance, compared with 98 out of 
the 156 patients allocated to the delayed docetaxel 
arm. Toxicity was similar between the groups, 
with myelosuppression being the most common 
reason for dose adjustments or discontinuation. 

In the Fidias et al. trial, the median PFS was sig-
nificantly greater in the immediate docetaxel arm 
(5.7 vs 2.7 months; p = 0.0001). The median OS 
in the immediate docetaxel arm (n = 153 patients) 
was 12.3 months compared with 9.7 months in 
the delayed arm (n = 156); however, this was not 
significant (p = 0.0853). The OS was identical at 
12.5 months among patients in both arms who 
actually received at minimum of one cycle of 
maintenance docetaxel. A total of 63% of patients 
randomized to delayed therapy received docetaxel. 
QOL was not different between the groups. 
Overall, the authors concluded that there was a 
statistically significant PFS benefit and that OS 
in the delayed arm could be improved to the same 
level as immediately treated patients upon initia-
tion of treatment. One potential design flaw of the 
study was that the surveillance in the delayed arm 
was every 3 months, rather than every 6 weeks, 
which could have overlooked early progression. 
Therefore, since we do not know whether out-
comes would have been different if the surveil-
lance CT scans had been performed at the same 
frequency, it is not possible to determine which 
patients should receive delayed therapy. 

�� Pemetrexed maintenance
In the pivotal trial by Ciuleanu and colleagues 
(Table 1), which led to FDA approval of peme-
trexed as a maintenance therapy, 663 patients 
with stage IIIB/IV NSCLC were enrolled from 
20  countries  [10]. This was a double-blind, 
placebo-controlled study that included non-
progressors (n = 663) following four cycles of 
platinum doublet therapy. Patients were random-
ized in a 2:1 ratio to either pemetrexed mainte-
nance (n = 441) every 21 days until progression 
or placebo and BSC (n  =  222). The doublets 
included six choices: gemcitabine–carboplatin, 
gemcitabine–cisplatin, paclitaxel–carboplatin, 
paclitaxel–cisplatin, docetaxel–carboplatin or 
docetaxel–cisplatin. The study arms (pemetrexed 
vs BSC) were well balanced, with all patients hav-
ing ECOG PS 0 or 1. Approximately 50 versus 
48% had adenocarcinomas, 26% versus 28% 
were nonsmokers, and 30 versus 32% were of 
East/West Asian descent for pemetrexed versus 
BSC, respectively. Response evaluations were 
obtained every two cycles (every 6 weeks) via CT 
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scan or MRI after initial baseline scan following 
initial doublet therapy. After disease progression, 
patients were unmasked to study treatment and 
followed every 90 days until death. Subsequent 
therapy was allowed off-trial. The primary end 
point, PFS, was significantly improved in the 
pemetrexed arm compared with BSC (4.3 vs 
2.6 months; p < 0.0001). OS was also improved in 
the pemetrexed arm (13.4 months vs 10.6 months; 
p < 0.012). The median OS was most impres-
sive in those with adenocarcinoma receiving 
maintenance pemetrexed (16.8 vs 11.5 months; 
p < 0.0001). Differential toxicities (all grades) were 
worse with maintenance and primarily consisted 
of fatigue (24 vs 10%), nausea (19 vs 5%) and 
anemia (15 vs 5%). The median number of peme-
trexed cycles administered was 5.0 (1–55) com-
pared with 3.5 (1–46) in the BSC arm. In addi-
tion, 51% (227/441) of patients on the pemetrexed 
arm received postmaintenance second-line ther-
apy, whereas 67% (149/222) in the placebo arm 
received any second-line therapy. One important 
concern of the trial was that only 18% of patients 
in the placebo arm crossed over to receive peme-
trexed therapy. Therefore, whether patients could 
have benefited equally from delayed pemetrexed 
at disease progression still remains unanswered. 
Overall, it was a well-done trial that adds credence 
to the use of pemetrexed maintenance in nonsqua-
mous histology; however, future questions remain 
regarding whether pemetrexed should be included 
as an upfront platinum doublet and continued as 
maintenance or whether switch maintenance, as 
studied previously, is the best strategy.

Conclusion
A major problem that exists in advanced NSCLC 
is that, despite the fact that patients will inevi-
tably progress after front-line platinum doublet 
therapy, less than 50% of patients ever proceed 
to receive a second-line agent [23]. The reasons 
for not receiving a second-line agent include, but 
are not limited to, death of the patient, residual 
grade 3 toxicity or patient/family preference. In 
addition, over time, patients’ PS and QOL tend 
to decrease [4]. These declines are seen regardless 
of whether or not the patient receives maintenance 
therapy and may occur to the point that patient 
is then rendered ineligible to receive second-line 
therapy. Maintenance therapy allows for more fre-
quent surveillance of disease and clinical status, 
which may improve survival. 

We evaluated the maintenance data of the 
cytotoxic agents, docetaxel and gemcitabine 
(Table 1). Docetaxel maintenance, either immedi-
ate or delayed, produced a 3‑month improvement 

in PFS with a trend toward an OS advantage. 
Gemcitabine was highly toxic as maintenance 
with only one study demonstrating a 1.9 PFS 
benefit compared with observation. Cytotoxic 
maintenance therapy with these agents cannot be 
recommended outside of the clinical trial setting. 
We have discussed several trials that randomized 
patients to four to six cycles upfront of platinum 
doublet therapy with or without a biological agent, 
followed by a biological or targeted maintenance 
therapy. Overall, pemetrexed maintenance pro-
vided the most significant OS and PFS ben-
efit (Table 1), especially when evaluating patients 
with adenocarcinoma histology. Bevacizumab, 
cetuximab and erlotinib offered more modest 
gains in OS and PFS. These therapies remain 
viable options for patients and physicians who 
choose to offer maintenance therapy. Despite 
these findings, several questions remain regard-
ing the optimal timing of biological therapy. For 
example, does the survival advantage result from 
combination upfront therapy, or could the same 
survival be achieved by providing cetuximab or 
bevacizumab as maintenance without upfront 
therapy? Outside of a clinical trial, this question 
remains unanswered.

The benefits of maintenance therapy need to 
be balanced with the negative aspects of ongoing 
treatment for patients. Patients must be will-
ing to stay on continued therapy after enduring 
four to six cycles of potentially toxic treatment. 
Toxicity can be increased with prolonged ther-
apy and can be potentially cumulative over time. 
The out-of-pocket costs will be another ongoing 
issue for patients, and whether insurance carri-
ers or national healthcare plans will pick up the 
costs for maintenance therapies. The decision to 
administer maintenance therapy or simply observe 
patients should only be made after an informed 
discussion between the physician and patient to 
help the decision-making process. The patient 
should be of adequate PS and have little residual 
toxicity to allow endurance of maintenance ther-
apy, but this must be balanced with the patient’s 
lifestyle and QOL preferences. Given the incon-
venience and potential toxicity, a high bar must 
be met prior to the consideration of maintenance 
therapy for all patients.

Future perspective
The area of maintenance therapy remains a 
hot topic regarding clinical trials. A search for 
‘advanced non-small-cell lung cancer and main-
tenance’ under the clinicaltrials.gov website gener-
ates 43 results [102]. Some notable trials include vac-
cine-based therapies, novel targeted agents, such 
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as human endostatin inhibitors combined with 
conventional chemotherapies, and numerous trials 
that involve gefitinib, erlotinib, cetuximab, beva-
cuzimab and pemetrexed, or combinations. One 
trial of interest is Study of Avastin® (bevacizumab) 
With or Without Pemetrexed as Maintenance 
Therapy After Avastin in First Line in Patients 
With Non-Squamous NSCLC (AVAPERL1). 
This open-label study will assess the efficacy and 
safety of bevacizumab with or without pemetrexed 
as maintenance therapy in patients with advanced, 
metastatic or recurrent NSCLC. In the first phase 
of the study, patients will receive four cycles of 
treatment with bevacizumab (7.5 mg/kg intra
venously) plus cisplatin (75 mg/m2 intravenously) 

and pemetrexed (500 mg/m2 intravenously) on 
day 1 of each 3-week cycle. In the maintenance 
phase of the trial, patients who respond to treat-
ment will be randomized to receive maintenance 
therapy with or without pemetrexed until pro-
gression [103]. A similarly anticipated trial is being 
carried out by Patel et al.: this is a randomized 
Phase III trial comparing carboplatin/pemetrexed 
and bevacizumab  for  six cycles, followed by 
combined pemetrexed and bevacizumab main-
tenance versus the ECOG 4599 regimen of 
carboplatin–taxol–bevacizumab followed by 
bevacizumab maintenance until progression or 
toxicity [24]. Both of these trials should provide 
clinicians with answers regarding how to best 

Executive summary

Background
�� Advanced non-small-cell lung cancer (NSCLC) is treated with upfront platinum doublet chemotherapy.
�� Many patients quickly progress after first-line therapy and become ineligible for additional therapies.
�� The goal of maintenance therapy is to provide a relatively well-tolerated treatment regimen, which also maintains a high quality of life 

and results in improved survival.
�� There are two types of maintenance therapy, continuation and switch maintenance.

Cytotoxic agents
�� Docetaxel maintenance, either immediate or delayed, produced a 3‑month improvement in progression-free survival (PFS) with a trend 

toward an overall survival (OS) advantage. 
�� Gemcitabine is highly toxic as a maintenance therapy, with only one study demonstrating a 1.9‑month PFS benefit compared 

with observation. 
�� Cytotoxic maintenance therapy with these agents cannot be recommended outside of the clinical trial setting.

Continuation maintenance: biological agents
�� Eastern Cooperative Oncology Group (ECOG) 4599 randomized patients with advanced NSCLC with nonsquamous histology to 

chemotherapy with paclitaxel and carboplatin alone or paclitaxel and carboplatin plus bevacizumab followed by maintenance 
bevacizumab. The paclitaxel and carboplatin plus bevacizumab arm resulted in an OS difference of 12.3 months (paclitaxel and 
carboplatin plus bevacizumab) versus 10.3 months (paclitaxel and carboplatin).

�� The First-Line Erbitux in Lung Cancer (FLEX) trial randomized patients 1:1 to either chemotherapy alone, cisplatin plus vinorelbine or 
chemotherapy plus cetuximab. Response rates and OS reached significance, favoring the cetuximab maintenance arm: response rates of 
36 versus 29% and OS of 11.3 versus 10.1 months, respectively.

�� A retrospective analysis of the FLEX trial was published, which evaluated whether K‑Ras or EGF receptor mutations could predict 
responsiveness, PFS or OS for cetuximab, but there were no significant associations found.

Switch maintenance: erlotinib & bevacizumab
�� The Sequential Tarceva in Unresectable NSCLC (SATURN) trial was a placebo-controlled Phase III study to test erlotinib as a maintenance 

therapy in advanced-stage NSCLC patients who did not experience progression after four cycles of physicians’ choice platinum doublet. 
The median PFS was 12.3 versus 11.1 weeks (p < 0.0001) in favor of erlotinib maintenance.

�� A second study, the Adjuvant Tamoxifen Longer Against Shorter (ATLAS) trial, evaluated the role of erlotinib maintenance after a 
platinum doublet plus bevacizumab induction. The median PFS was 4.8 months for bevacizumab plus erlotinib versus 3.7 months for 
bevacizumab plus placebo. 

Switch maintenance: pemetrexed 
�� Pemetrexed was studied in a large multicenter trial that enrolled nonprogressing patients with advanced-stage disease following four 

cycles of platinum doublet therapy, which did not include pemetrexed induction. The primary end point, PFS, was significantly improved 
in the pemetrexed arm compared with best supportive care (4.3 vs 2.6 months; p < 0.0001). OS was also improved in the pemetrexed 
arm (13.4 months vs 10.6 months; p < 0.012). The median OS in patients with adenocarcinoma treated with pemetrexed maintenance 
was 16.8 versus 11.5 months. 

Conclusion
�� Maintenance therapy allows patients to continue or switch therapies after induction treatment, with the cost of increased toxicity, and 

benefit of increased surveillance and modest improvements in PFS and OS.
�� As trials move forward, we will have to answer whether the survival advantage from maintenance therapy results from combination 

upfront therapy, or whether the same survival could be achieved by providing upfront targeted agents combined with platinum doublets.
�� The benefits of maintenance therapy need to be balanced with the negative aspects of ongoing treatment for patients.
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combine targeted agents in the maintenance set-
ting. The next decade is likely to include multiple 
immunological or vaccine-based therapies and fur-
ther targeted or molecular-based therapies, which 
can offer patients hope of improved survival and 
maintenance of QOL.

The ideal trial design would incorporate 
molecular analyses and develop further methods 
to predict which patients would be at risk of rapid 
progression and, thus, identify ideal candidates for 
maintenance therapy.
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