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a  b  s  t  r  a  c  t

Objectives:  In  advanced  non-small  cell  lung  cancer  (NSCLC),  maintenance  therapy  has  emerged  as  a
novel therapeutic  reference  for patients  with  non-progressive  disease  after  platinum-based  induction
chemotherapy.  However,  the  use  of  double  maintenance  (DM)  with  pemetrexed  and  bevacizumab  is  still
being  evaluated  in terms  of its  clinical  benefits  and  safety  profile.  The  objective  of this  retrospective  study
was  to describe  the reasons  for DM  discontinuation  in  a real-world  setting.
Materials  and methods:  Patients  with advanced  non-squamous  NSCLC  were  eligible  if  they  had  received
at  least  4 cycles  of  induction  chemotherapy,  followed  by at least  1  cycle  of  DM.  They  were  identified  by
using  the  oncology  pharmacy  database  of 17  French  centers.
Results:  Eighty-one  patients  who  began  a DM after  induction  chemotherapy  were  identified  from
September  2009  to April  2013.  Among  the 78 patients  who  had  stopped  DM  at  the  time  of  the  analysis,
the  main  reasons  for discontinuation  were  disease  progression  (42%),  adverse  events  (33%),  and  personal
preference  (8%).  The  most  frequent  toxicity  responsible  for DM  discontinuation  was  renal  insufficiency
(54%).
Conclusion:  For  patients  with  advanced  NSCLC  eligible  for  DM  therapy,  a particular  attention  should  be
paid  to potential  renal  failure.  Kidney  function  should  be monitored  carefully  before  and  during  DM  to
detect  and  manage  early  this  adverse  event.
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1. Introduction

In advanced non-small cell lung cancer (NSCLC), first-line
induction by platinum-based doublet chemotherapy followed by
maintenance therapy has emerged as a novel therapeutic refer-
ence for patients with non-progressive disease after induction, i.e.
about 60% of patients. Two separate maintenance strategies have
evolved: the introduction of an additional agent immediately after
completion of induction chemotherapy (switch maintenance), or
the continuation of the non-platinum partner initially introduced
during induction (continuation maintenance) [1]. Both strategies
have been shown to improve Progression Free Survival (PFS) and/or
Overall Survival (OS) for patients with at least stable disease after
induction chemotherapy.

Bevacizumab, an anti-vascular endothelial growth factor (VEGF)
inhibitor monoclonal antibody, and pemetrexed, a multitarget
antifolate agent, have both proven to be important components
in the first-line induction and maintenance setting. Thus, beva-
cizumab was associated to first-line chemotherapy followed by
bevacizumab continuation maintenance until disease progression
in two phase III studies [2,3]. The JMEN study examined pemetrexed
as switch maintenance therapy after platinum-based chemother-
apy [4], while the PARAMOUNT study compared continuation
maintenance by pemetrexed with best supportive care [5,6].

Recent phase III studies have also investigated the value
of double maintenance (DM) by bevacizumab and pemetrexed
administered every 21 days. In particular, the PointBreak study
compared a regimen of carboplatin, pemetrexed plus bevacizumab
followed by pemetrexed plus bevacizumab maintenance, with a
regimen of carboplatin, paclitaxel plus bevacizumab followed by
bevacizumab maintenance [7]. From the randomization before
induction, median OS was similar in both arms and the PFS
was statistically significantly longer in the DM arm. In a pre-
planned analysis among the maintenance population, PFS and OS
were improved in patients receiving DM vs. bevacizumab alone
(respectively 8.6 vs. 6.9 months and 17.7 vs. 15.7 months). The
AVAPERL study compared continuation maintenance with beva-
cizumab monotherapy and bevacizumab plus pemetrexed. The DM
arm had a significantly longer PFS, as measured from the time of
randomization after induction (7.4 vs. 3.7 months; P < 0.001) and
from the start of induction by platin, pemetrexed, and bevacizumab
(10.2 vs. 6.6 months; P < 0.001). OS from the start of induction
was also numerically longer by nearly 4 months for DM,  although
the difference was not significant (19.8 vs. 15.9 months; P = 0.32)
[8,9].

The value of maintenance therapy is now statistically estab-
lished, but the use of DM is still controversial while waiting for
additional studies assessing its clinical benefits and safety profile.
Currently, DM is not standard practice but remains an option used
by some physicians with selected patients.

The purpose of our retrospective study was to describe in a
real-world setting the frequency of DM discontinuation for adverse
events, together with the prevalence and type of toxicities occur-
ring during DM.

2. Patients and methods

2.1. Eligibility

All patients older than 18 years with advanced non-squamous
NSCLC were eligible if they had received at least 4 cycles of induc-
tion chemotherapy with platinum, pemetrexed, and bevacizumab,
followed by at least 1 cycle of DM (pemetrexed and bevacizumab).

Patients were identified from September 2009 to April 2013 by
using the oncology pharmacy database of 17 French centers.

The study was  conducted in accordance with the Good Clinical
Practice guidelines. All patients were monitored for survival and
DM discontinuation until June 2014.

2.2. Endpoints

All charts were retrospectively reviewed to collect clinical and
laboratory data, including renal function (before induction and
before DM)  assessed by estimated glomerular filtration rate (eGFR),
calculated by the abbreviated Modification of Diet in Renal Dis-
ease (aMDRD) formula from serum creatinine. In this multicenter
observational retrospective study, the primary objective was to
describe the reasons for DM discontinuation defined as definitive
interruption of any of two or both drugs. The associated reason
was determined by the referring physician and classified as “dis-
ease progression”, “adverse event” or “other reason”. Treatment
following DM discontinuation for adverse events and OS were also
assessed.

2.3. Statistical analysis

Categorical data were described by frequencies and percentages,
while numerical data were described by mean and standard devia-
tion or median and extreme values if necessary. OS  was estimated
with the Kaplan–Meier method.

The probability to stop DM for a given adverse event was  esti-
mated over time by the Fine & Gray method, assuming that stopping
for another reason was  a competing risk [10]. The time point of dis-
continuation was  set at 20 days after the last injection. Because the
proportional hazard assumption was  not verified, we only tested
the probability of discontinuing DM for renal insufficiency by a Chi
squared or Fisher’s exact test, according to the following factors:
initial metastatic status, older than 65 years, history of cardiovascu-
lar disease, impaired (grade 1 and above according to the National
Cancer Institute Common Terminology Criteria for Adverse Events
CTCAE v.4) renal function before induction and before DM,  and at
least one cycle of cisplatin during induction chemotherapy.

Alpha risk was  set at 0.05 for each statistical analysis. All figures
and analyses were produced by using the R software [11].

3. Results

The study population consisted of 81 patients identified in the
participating centers (Table 1). Thirty-two (46%) had an impaired
renal function (only grade 1 or 2) before induction treatment.

Table 1
Baseline characteristics (n = 81).

Description Number of
patients

Age (y) at induction, median, range 58 [28–71] 81
Male gender, n (%) 44 (54%) 81
Disease stage at diagnostic 81

1A  2 (2%)
1B  2 (2%)
2B  1 (1%)
3A  3 (4%)
3B  5 (6%)
4  68 (84%)

Adenocarcinoma 79 (98%) 81
Renal function before induction

aMDRD eGFR (ml/min/1.73 m2)
69

≥90 (gr 0) 37 (54%)
89–60 (gr 1) 31 (45%)
59–30 (gr 2) 1 (1%)

Months from diagnosis to
induction start

1.2 [0–42] 77

y, year; eGFR, estimated glomerular filtration rate; aMDRD, abbreviated Modifica-
tion of Diet in Renal Disease.
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