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Abstract Although the real-life benefits of bevacizumab may
differ from clinical trials, observational data are rare. In this
cohort study, the effectiveness of bevacizumab in first-line
treatment of metastatic colorectal cancer was investigated.
Patients initiating bevacizumab between January 2006 and
December 2007 were identified in 28 French centres.
Outcomes were investigated in the whole cohort and in those
with irinotecan-based treatment that was used in the pivotal
clinical trial; patients were stratified using inclusion/exclusion

criteria of the pivotal clinical trial (PCT) (eligible for the PCT,
not eligible or unclassifiable ). The Kaplan–Meier method
estimated progression-free survival (PFS) and overall survival
(OS). A total of 411 patients were included: 57 % male,
median age 65.1 years, 78 % Eastern Cooperative Oncology
Group performance status ≤1, 88% irinotecan-based regimen,
median duration of bevacizumab use 5.5 months, median
OS=25.3 months (95 % confidence interval, CI [23.3; 27.0])
and median PFS=10.1 months (95 % CI [9.5; 11.0]). Among
the 360 patients who received irinotecan-based chemotherapy,
144 would have been eligible for the PCT, 194 not eligible
and 22 unclassifiable . MedianOS in those considered eligible
was 29.1 (95 % CI [25.4; 33.6]) and in those considered not
eligible this was 24.9 months (95 % CI [21.3; 26.9]); median
PFS was respectively 11.5 months (95 % CI [10.3; 12.0]) and
9.4 months (95 % CI [8.8; 10.3]). The effectiveness of
bevacizumab was found to be similar to that found in other
studies including clinical trials which is reassuring.
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Introduction

Over the last decade, targeted therapy associated with con-
ventional chemotherapy has become the standard for pallia-
tive treatment of metastatic colorectal cancer (mCRC).
Targeted anticancer agents include monoclonal antibodies
directed against the epidermal growth factor receptor such as
cetuximab or panitumumab, and against the vascular endothe-
lial growth factor (VEGF) such as bevacizumab [1].
Bevacizumab is an antiangiogenic agent that binds and blocks
VEGF-A [2]. In a pivotal phase III clinical trial (PCT) that
randomized previously untreated patients with mCRC to
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receive irinotecan—fluorouracil/leucovorin (IFL) plus
bevacizumab, or IFL plus placebo, patients receiving
bevacizumab had significantly higher response rates, longer
progression-free survival (PFS) and overall survival (OS) [3].
A subsequently published phase III trial, which underwent an
amendment to include treatment with bevacizumab in a small
number of patients, compared bevacizumab plusmodified IFL
versus fluorouracil, leucovorin and irinotecan (FOLFIRI) and
found that the latter provided significantly better OS [4, 5].
Bevacizumab received a European market authorisation in
2005 and, soon after, approval in France as first-line therapy
for mCRC combined with fluoropyrimidine with or without
irinotecan.

During pre-approval studies, benefit is generally evaluated
in restricted populations and in atypical clinical settings or
conditions (efficacy) that differ from real-life use
(effectiveness). Bevacizumab has a relatively wide market
authorisation for mCRC treatment, and open-label random-
ized trials have been performed [6, 7]. Yet data from truly
observational studies, which are especially needed for such
innovative and expensive drugs, are rare and come mainly
from the USA [8, 9]. The ETNA cohort study was therefore
designed to describe the use of bevacizumab and survival
outcomes in a real-life setting in France. Survival analyses
were also performed by stratifying patients according to
whether or not they could have been included in the PCT [3]
based on their characteristics.

Methods

Study design

ETNA is an observational cohort study in 28 volunteer French
centres. No distinction was made between public or private
hospital status, and no specific guidelines or recommendation
were provided for patient care. These centres were mainly in
the oncology networks of South-West France. In each centre,
patients initiating bevacizumab between January 2006 and
December 2007 were identified from nominative hospital
pharmacy dispensations independently of the indication for
bevacizumab use (to avoid selection bias). Patients having
previously used bevacizumab were excluded. Patients eligible
for follow-up were those treated for first-line mCRC, with
inoperable metastases, and, in the case of previous treatment
of primary cancer, those with at least 6 months between the
end of adjuvant chemotherapy and the onset of bevacizumab.
Patients were followed 24 months after the date of first-line
therapy initiation. Vital status of patients was collected over
36 months.

The prescribing physician informed the patients about the
study objectives and data collection. Patients were given the
opportunity to indicate their wish not to participate. The study

protocol was submitted and received approval from the
French data protection committees (Comité Consultatif sur
le Traitement de l’Information en matière de Recherche dans
le domaine de la Santé and Commission Nationale de
l’Informatique et des Libertés). It was also submitted to the
regional Committee for the Protection of Persons that con-
firmed that approval was not required according to French
regulations for clinical research and observational studies.

Data collection

Demographic data and indication of bevacizumab were col-
lected for all patients identified in the pharmacy registries. For
eligible patients, baseline characteristics were collected, in-
cluding history of colorectal cancer (primary tumour and
metastatic disease), significant medical history and clinical
and biological exams before initiation of first-line therapy
with bevacizumab. During the 24 months of follow-up, use
patterns of bevacizumab were collected for first-line therapy,
including doses, associated chemotherapy, toxicities by cycle,
treatment response and data regarding treatment line subse-
quently administered with or without bevacizumab after the
first-line therapy. Vital status was also collected at 36 months.

Clinical outcomes

Measures of clinical outcomes were based on physician as-
sessments documented in patient medical files. They included
PFS from the date of initiation of first-line therapy to first
progression of the disease as evaluated in current practice by
CT scan every 2-to-3 months based on the Response
Evaluation Criteria in Solid Tumours criteria [10], and OS
from the date of initiation of first-line therapy to death.
Patients were censored at death, lost at follow-up or at the
end of the 24-month study period, except for OS that was
evaluated up to 36 months. Adverse events documented in
medical files were recorded without causality assessment and
classified according to the National Cancer Institute Common
Terminology Criteria for Adverse Events, version 3.0 [11].

Statistical analysis

The OS rate at 12 months in the PCT was 75 % [3]. To
measure this with a precision of 5 %, and type I error set at
5 % (i.e. 95% confidence interval (CI) of width ±5%), at least
288 patients were required. OS and PFS were estimated using
the Kaplan–Meier method. Median OS and PFS estimates
along with corresponding 95 % CI are reported as well as 1-
and 2-year OS and PFS rates (with 95 % CI), and 3-year OS
rate (with 95 % CI). Patients were stratified on inclusion/
exclusion criteria in the PCT [3]. In accordance to the treat-
ment arm of the PCT, patients receiving concomitant
irinotecan-based chemotherapy were identified. These were
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then stratified as to whether or not they could have been
eligible for the PCT using the trial inclusion/exclusion criteria
and, for cases when it was not possible to classify patients,
adapted criteria taking into account prognostic factors used in
real-life practice and according therapeutic recommendations
[12, 13]. Those who had at least one of the following charac-
teristics were considered not eligible for PCT (an asterisk
indicates adapted criteria used later): age ≤18 years, Eastern
Cooperative OncologyGroup (ECOG) performance status ≥2*,
clinically detectable ascites*, presence of central system ner-
vous disease (previous or ongoing, including brain metasta-
ses*), previous history of renal disease and current serum
creatinine >2.0 mg/dL or proteinuria, previous cardiovascular
history (except controlled hypertension*), previous history of
malignancy, concurrent infection, adjuvant chemotherapy in the
12 months preceding inclusion*, platelet count <75,000/mm3,
absolute neutrophil count <1,500/mm3, haemoglobin <9 g/dL,
bilirubin >1.6 mg/dL, ASAT or ALAT >2.5 times the upper
limit of normal, surgical procedure for primary tumour or
metastases within 28 days of inclusion*. Conversely, patients
who did not have any of these characteristics were considered
eligible for PCT. Those for whom data for any of these char-
acteristics were missing were considered strictly unclassifiable .
Among the latter, those who fulfilled the criteria used in the
PCT indicated by an asterisk above were reclassified as eligible
for PCT; remaining patients were considered unclassifiable .
Eligible, non-eligible and non-classifiable patients were
compared in terms of OS or PFS distributions using the log
rank test and in terms of categorical variables using Pearson’s
chi-square test. All analyses were performed using SAS® (SAS
Institute, v9.1, NC, USA).

Results

Baseline characteristics of the ETNA study population

Among the 1,550 patients identified as having initiated
bevacizumab between January 2006 and December 2007,
411 mCRC patients receiving bevacizumab as first-line ther-
apy constituted the ETNA cohort. Fifty-seven percent were
male, the mean age was 65.1 years, and 78 % had an ECOG
performance status ≤1. Primary tumour was most often locat-
ed in the colon (70 %), and most patients had undergone
resection of this tumour (73 %). At bevacizumab initiation,
57 % had metastases at only one site, and these were mainly
located in the liver (73 %). Of the total cohort, 29 % had
previous history of hypertension, which was not controlled for
3 % (Table 1). The most frequent abnormal parameter for
haematological function was decreased haemoglobin (3 % of
the cohort), whereas it was elevated ASAT (1.5 %) for hepatic
function and proteinuria (8 %; Table 2) for renal function.

Patterns of bevacizumab use during first-line therapy

In the ETNA cohort, most patients received the FOLFIRI
regimen associated with bevacizumab (n =351, 85 %). Over
a quarter (26 %) had delayed initiation of bevacizumab (me-
dian interval after first-line initiation, 28 days), mainly for
recent surgery (34 %). Mean (SD) starting bevacizumab dose
was 5.1 (0.5) mg/kg. The median duration of bevacizumab
treatment was 5.5 months. More than half of patients (n =235,
57 %) were continuously treated by bevacizumab. Of those

Table 1 Baseline demographic characteristics and disease history

Total cohort N=411

Male, n (%) 236 (57)

Age, years—median (range) 65.1 (21.9–84.3)

Age group, n (%)

<50 years 40 (10)

50–75 years 328 (80)

>75 years 43 (10)

ECOG performance status, n (%)

0–1 319 (78)

2+ 48 (12)

Missing data 44 (10)

Primary tumour site, n (%)

Colon 286 (70)

Rectum 125 (30)

Primary tumour resection, n (%) 299 (73)

Prior primary cancer therapy, n (%)

Adjuvant chemotherapy 96 (24)

Radiation therapy 48 (12)

Single metastatic site, n (%) 235 (57)

Site of metastatic disease, n (%)a

Liver 299 (73)

Lung 140 (34)

Peritoneum 72 (18)

Brain 2 (0.5)

Other 115 (28)

Presence of ascites, n (%) 1 (0.2)

Metastasis resection, n (%) 43 (11)

Medical history, n (%)

Hypertension 117 (29)

Ongoing 113 (97b)

Uncontrolled 11 (3)

Other cardiovascular disease 67 (16)

Neurological disease 15 (4)

Other cancer 36 (9)

Renal disease 14 (3)

aMore than one site possible
b Among those concerned
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with intermittent schedules, 30 % had at least one treatment-
free interval, and 13% received fluoropyrimidine-basedmain-
tenance therapy with or without bevacizumab (Table 3).
Premature discontinuation of bevacizumab was observed in
17 % of patients, nearly half owing to poor tolerability (49 %;
Table 4).

Safety outcomes

The incidence of adverse events (any grade) in the ETNA
cohort was 98 % during the 2-year follow-up. The incidence
of grade 3/4 adverse events was 48 %, most frequently neu-
tropenia (15 %) and asthenia (13 %). In line with the known
safety profile of bevacizumab, proteinuria (any grade) was
observed in 33 %, hypertension in 23 %, thrombotic events in
11 %, bleeding in 2 % and GI perforation in 0.5 % (Table 5).
Of those with intermittent use (n =176), 10 % experienced

grade 3/4 adverse events in the cycle preceding the first
discontinuation of treatment.

Survival outcomes

During first-line therapy, 59 % of the patients experienced
complete or partial response, median OS was 25.3 months
(95 %CI [23.3; 27.0]; Fig. 1a, Table 6), and median PFS was
10.1 months (95 % CI [9.5; 11.0]; Fig. 2a, Table 6).

Stratification with respect to eligibility for the PCT [3]

Among the 360 patients treated by irinotecan-based chemo-
therapy, and on the basis of criteria used in the PCT, 194

Table 2 Baseline biological parameters

Total cohort N=411

Platelet count, n (%)

Missing data 36 (9)

<75,000/mm3 None

Neutrophils, n (%)

Missing data 42 (10)

<1,500/mm3 6 (1.5)

Haemoglobin, n (%)

Missing data 35 (9)

<9 g/dL 13 (3)

ASAT, n (%)

Missing data 133 (32)

>2.5 ULN 6 (1.5)

ALAT, n (%)

Missing data 131 (32)

>2.5 ULN 5 (1)

Bilirubin, n (%)

Missing data 170 (41)

>1.6 mg/dL 5 (1)

Alkaline phosphatase, n (%)

Missing data 149 (36)

Normal 144 (35)

1–5 ULN 104 (25)

>5 ULN 14 (3)

Serum creatinine, n (%)

Missing data 64 (16)

>2.0 mg/dL 4 (1)

Proteinuria, n (%)

Missing data 192 (47)

>1.5 ULN 32 (8)

ULN upper-limit of normal

Table 3 Description of bevacizumab usage patterns in first-line therapy
at 24 months of follow-up

Total cohort
N=411

First-line chemotherapy used with bevacizumab, n (%)

FOLFIRI 351 (85)

XELIRI 9 (2)

FOLFOX
XELOX

39 (9)
11 (2.8)

FOLFIRINOX 1 (0.2)

Initiation of bevacizumab, n (%)

At the 1st cycle of treatment 303 (74)

Delayed bevacizumab initiation 108 (26)

Delay, days—median (range) 28 (13–147)

Reasons of delay for bevacizumab initiation, n (%)

Recent surgical procedure 37 (34a)

Recent installed portacath 16 (15a)

Co-morbidities 15 (14a)

Prevention of adverse event 6 (6a)

Dose of bevacizumab at initiation, mg/kg—mean (SD) 5.1 (0.5)

Median duration of bevacizumab use, months 5.5

Scheduling, n (%)

Continuous treatment 235 (57)

Stop and go strategy 176 (43)

Treatment-free interval (>6 weeks) 123 (30)

Maintenance therapy (discontinuation of active
CT agentb)

53 (13)

≥1 reintroduction of treatment schedule 60 (15)

At least one metastasectomy, n (%) 80 (19.5)

Time from bevacizumab initiation to first surgery,
months—median (range)

6.9 (2–22.7)

Time from last bevacizumab administration to first
surgery, months—median (range)

2.5 (0.4–12.2)

Definitive discontinuation of 1st-line therapy, n (%) 346 (84)

CT chemotherapy
aAmong those concerned
bOxaliplatin or irinotecan
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patients would not have been included (not eligible for PCT ),
most frequently due to the presence of previous cardiovascular
history (30 %) and/or by an ECOG performance status

≥2 (21 %). Thirteen patients could have been included, but it
was not possible to classify 153 patients due to missing data
(strictly unclassifiable). Applying adapted criteria to the latter
reclassified 131 of these, and thus a total of 144 were consid-
ered eligible for PCT, and 22 remained unclassifiable .

Among these patient groups, poor tolerability was the
most frequent reason for premature discontinuation of
bevacizumab that occurred in 21 (19 %) of those considered
eligible for PCT (52 % of whom for poor tolerability), 33
(20 %) of those not eligible for the PCT (46 % for poor
tolerability) and 2 (12 %) of those considered unclassifiable
(1 for poor tolerability). At least one any-grade adverse
event during first-line therapy was experienced by 97 % of
those considered eligible for PCT, 99.5 % of those not
eligible for PCT and 91 % of those considered unclassifi-
able ; at least one grade 3/4 adverse event was experienced
by 41 % of those considered eligible for PCT, 57 % of those
not eligible for PCT and 23 % of those considered unclas-
sifiable (grade 3/4 neutropenia: respectively, 12, 19 and
18 %; grade 3/4 diarrhoea: respectively, 8 %, 14 %, none;
grade 3/4 asthenia: respectively, 8 %, 17 %, none).

Median OS for those considered eligible for PCT was
29.1 months (95 % CI [25.4; 33.6]), for those considered not
eligible this was 24.9 months (95 % CI [21.3; 26.9]), and for
those unclassifiable this was 26.4 (95 % CI [14.0; 32.4]); OS
at 36 months differed statistically (log rank test, p =0.0230;
Fig. 1b, Table 6).Median PFS for those considered eligible for
PCT was 11.5 months (95 %CI [10.3; 12.0]) and for those not
eligible this was 9.4 months (95 % CI [8.8; 10.3]); PFS at
24 months did not differ statistically (log rank test p =0.1304;
Fig. 2b, Table 6).

Table 4 Description of
bevacizumab and first-line thera-
py discontinuation at 24 months
of follow-up

aMore than one reason possible
b Among those concerned

Discontinuation of first-line therapy

N=346

Premature discontinuation of bevacizumab, n (%) 59 (17)

Reason of premature bevacizumab discontinuation, n (%)a

Poor tolerability 29 (49b)

Surgical procedure 15 (25b)

Other 17 (29b)

Main reason of definitive discontinuation of first-line therapy, n (%)

Progressive disease 282 (82)

Poor tolerability 21 (6)

Physician decision 20 (6)

Lost to follow-up 9 (3)

Other 4 (1)

Initiation of 2nd-line therapy, n (%) 265 (77)

Use of bevacizumab in 2nd-line therapy 78 (29b)

Use of cetuximab in 2nd-line therapy 69 (26b)

Initiation of 3rd-line therapy, n (%) 161 (47)

Use of bevacizumab in 3rd-line therapy 34 (21b)

Use of cetuximab in 3rd-line therapy 78 (48b)

Table 5 Safety profile during first-line therapy and up to 24 months of
follow-up according to NCI-CTCAE grading

Grade 3–4 All grades
Total cohort
N =411

Total cohort
N =411

Known adverse effects of bevacizumab, n (%)

Hypertension 15 (4) 95 (23)

Thrombotic event 23 (6) 47 (11)

Venous thrombotic event 20 (5) 35 (9)

Arterial thrombotic event 3 (1) 15 (4)

Bleeding 2 (0.5) 10 (2)

Epistaxis N/A 96 (23)

Proteinuria 14 (3) 137 (33)

GI perforation 1 (0.2) 2 (0.5)

Haematological events, n (%)

Neutropenia 62 (15) 216 (53)

Anaemia 10 (2) 246 (60)

Thrombocytopenia 4 (1) 69 (17)

Non-haematological events, n (%)

Nausea 19 (5) 217 (53)

Vomiting 17 (4) 146 (36)

Diarrhoea 40 (10) 215 (52)

Mucositis 7 (2) 130 (32)

Asthenia 52 (13) 260 (63)

Sensitive neuropathy 12 (3) 77 (19)
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Discussion

Survival outcomes found in the ETNA cohort were concor-
dant with those reported in the observational BRITE and
ARIES studies, in particular with respect to those who re-
ceived the FOLFIRI regimen that was used by the majority of
patients studied herein (BRITE study [8] FOLFIRI +
bevacizumab: median OS, 22.9 months, 95 % CI [19.6;
27.4]; median PFS, 10.8 months, 95 % CI [9.7; 11.7];
ARIES study [9] FOLFIRI + bevacizumab: median OS,
25.5 months, 95 % CI [20.9; 28.4]; median PFS, 10.2 months,
95 % CI [9.0; 11.4]). Comparable OS was also found in a
relatively small retrospective cohort study specifically

investigating bevacizumab in combination with FOLFIRI
(median, 24.4 months) but PFS was not reported—only time
to treatment failure, which hampers comparison [14]. Other
post-marketing studies provided similar data: the open-label
BEAT (FOLFIRI + bevacizumab: median OS of 23.7 months,
95 % CI [21.7; 25.9]; median PFS of 11.6 months, 95 % CI
[10.8; 12.5] [7]) and AVIRI studies (FOLFIRI + bevacizumab:
median OS of 22.2 months, 95 % CI [20.5; 25.9]; median PFS
of 11.1 months, 95 % CI [10.3; 12.1] [6]), as well as a more
recent retrospective study performed in Spain [15]. However,
in these studies, patients were selected on the basis of ECOG
status (<2) [6, 7, 15], which was not the case in either the
ETNA, BRITE (ECOG ≥2, 7.0 %) [8] or ARIES studies
(ECOG ≥2, 7.4 %) [9]. The survival outcomes were achieved
in a context of frequent toxicity as nearly all patients of the
ETNA cohort experienced at least one any-grade adverse
event, and half a grade 3/4 event during first-line therapy.
These included any type of event that precludes direct com-
parison with the BRITE [8] and ARIES [9] studies that used
pre-specified adverse event lists, yet the published rates of GI
perforation, grade 3/4 bleeding and thrombotic events are
comparable to that found in the ETNA cohort.

In the PCT reported by Hurwitz et al. [3], the point estimate
of median OS found in patients treated by IFL + bevacizumab
was shorter (20.3 months) than that found in the ETNA
cohort, and PFS similar (10.6 months). The absolute differ-
ence in OS may not be of great significance, but it can be
concluded that survival outcomeswere at least as good. This is
interesting as it is broadly accepted that outcomes from real-
life use (effectiveness) will be lower than that found in clinical
trials (efficacy), principally owing to patient selection. The
proportion of patients who would not have been eligible for
the PCT illustrates this; although the vast majority of the
ETNA cohort used an irinotecan-based regimen, approximate-
ly half of patients did not comply with the exact inclusion/
exclusion criteria (not eligible for PCT ). However, nearly as
many were unclassifiable (strictly unclassifiable) owing to
missing data, which was to be expected as not all investiga-
tions required for trial inclusion might be deemed necessary in
real-life practice. This led to reclassification of these using
criteria more adapted to real-life practice, in particular taking a
pragmatic approach to biological parameters that were con-
sidered when available, but the absence of which did not lead
to non-classification. This left only a minority as unclassifi-
able . For those not eligible for the PCT, the median OSwas at
least as good as in the PCT [3] and PFS a little shorter,
whereas for those considered eligible for the PCT, both me-
dian OS and median PFS were markedly longer (outcomes for
unclassifiable patients fell between those of the eligible and
not eligible patients, indicating that non-classification of these
was unlikely to have been the cause of significant bias). These
results suggest that patient treatment has improved since the
PCT was performed, a finding shared by Kozoloff et al. [8]
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Fig. 1 Overall survival during the 36 months after inclusion. Overall
survival (OS) estimated by the Kaplan–Meier method is indicated for a
the total cohort and b among the 360 patients with irinotecan-based
treatment stratified according to eligibility for the pivotal clinical trial
(PCT). There was a statistical difference at 36 months between OS for
those considered eligible (dotted), not eligible (dashed) and unclassifi-
able (continuous ; p =0.0230, log rank test). Confidence intervals are not
shown owing to the proximity of the curves
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who discuss the higher OS in the BRITE study as compared to
the PCT, putting forward use of bevacizumab in treatment
lines following progression that could be an important factor
for this. In addition, there is the possibility that patients who
had potentially resectable metastases were not included in the
trial so as to limit the risk of haemorrhage associated with the
anti-angiogenic properties of bevacizumab. In real-life, this
risk is managed by adapting the timing of treatment and such a
pattern was found in the ETNA study. Therefore, the better OS
in the total cohort may be related to the high proportion of
patients with resected metastases, and it is notable that there
were fewer such patients in those considered not eligible than
in those considered eligible for PCT (data not shown). It is
also of note that the rate of premature discontinuation of
bevacizumab that occurred in a sixth of the ETNA cohort
was most frequently due to poor tolerability. Interestingly this
pattern was also found in both those eligible and not eligible
for the PCT. Similarly, there was little difference in rates of
any-grade adverse event between those considered eligible
and not eligible for the PCT, although grade 3/4 events were
more frequent in those considered not eligible , in particular,
grade 3/4 neutropenia, diarrhoea and asthenia were markedly
more frequent in such patients. This could be a reflection of

patient characteristics; those not eligible were more fragile
(older and higher ECOG scores) making themmore susceptible
to toxicity.

Independently of the reasons for such findings, the results
indicate that although we find reassuring outcomes in the
population not represented in the PCT, we should expect
better outcomes from the PCT if it was to be performed again.
This underlines the caution needed when transposing trial data
to real-life, or when looking for concordance between obser-
vational and clinical data, but does not detract from the overall
finding in the total cohort.

The high rate of the FOLFIRI + bevacizumab association is
in-line with the timing of the study that included the first
2 years of bevacizumab marketing in France. At that time,
the market authorisation had restricted the use of bevacizumab
to associations with fluoropyrimidine-based chemotherapy
with or without irinotecan, and the national gastroenterology
society recommended that the FOLFIRI regimen be used for
mCRC [13]. Since 2009, both the summary of product char-
acteristics [16] and guidelines [17] have been extended to
include oxaliplatin-based regimens that have been investigat-
ed in clinical trials [18, 19]. Therefore, the current study may
not reflect use during and after 2009, but does inform on the

Table 6 Outcomes in the total ETNA cohort and after stratification according to eligibility for the pivotal clinical trial

Total cohort N=411 Stratification of those with irinotecan-based therapy N =360a

Eligible for PCT n =144 Not eligible for PCT n =194 Unclassifiable n =22

Best 1st-line response, n (%)

Complete response (CR) 55 (13) 25 (17) 23 (12) 5 (23)

Partial response (PR) 186 (45) 72 (50) 86 (44) 9 (41)

Stable disease (SD) 103 (25) 34 (24) 52 (27) 3 (14)

Progressive disease (PD) 55 (13) 11 (8) 28 (14) 4 (18)

Not assessable 12 (3) 2 (1) 5 (3) 1 (5)

Best overall response (CR + PR), n (%) 241 (59) 97 (68)b 109 (56)b 14 (64)b

Median delay from 1st-line initiation to best
responsec, months [range]

3.1 [1.2–21.4] 3.2 [1.2–21.4] 3.0 (1.4–20.7) 3.3 [2.0–21.0]

Overall survival (OS)

Median [95%CI] (in months) 25.3 [23.3; 27.0] 29.1 [25.4; 33.6] 24.9 [21.3; 26.9] 26.4 [14.0; 32.4]

1-year OS rate, % [95 % CI] 79.9 [75.7; 83.5] 86.0 [79.2; 90.8] 76.1 [69.4; 81.5] 77.3 [53.7; 89.9]

2-year OS rate, % [95 % CI] 54.4 [49.4; 59.1] 64.1 [55.6; 71.4] 51.8 [44.4; 58.7] 63.3 [39.8; 79.7]

3-year OS rate, % [95 % CI] 29.2 [24.7; 33.7] 38.1 [30.1; 46.1]d 25.0 [19.0; 31.5]d 28.8 [10.8; 49.8]d

Progression-free survival (PFS)

Median [95 % CI] (in months) 10.1 [9.5; 11.0] 11.5 [10.3; 12.0] 9.4 [8.8; 10.3] 10.3 [2.8; 14.3]

1-year PFS rate, % [95 % CI] 37.1 [32.4; 41.7] 42.0 [33.8; 49.9] 33.9 [27.3; 40.6] 45.5 [24.4; 64.3]

2-year PFS rate, % [95 % CI] 10.5 [7.7; 13.7] 13.6 [8.6; 19.8]e 9.4 [5.7; 14.1]e 18.2 [5.7; 36.3]e

a Fifty-one patients of the total cohort did not receive irinotecan-based chemotherapy
b Eligible versus not eligible, p =0.2; eligible versus unclassifiable, p =1; not eligible versus unclassifiable, p =0.7; Chi-2 test with Bonferroni correction
c Among those with CR or PR
d Three-year survival curve, p =0.0230; log rank test
e Two-year progression-free survival curve, p =0.1304; log rank test
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effectiveness of the FOLFIRI + bevacizumab association.
Also, the study mainly included hospitals in South-West
France, which could reflect on the representativeness of the

population with regard to the usage patterns and concomitant
medication, if they were different in other regions of France.
This is unlikely since the patient populationmostly conformed
to the marketing authorisation and the recommendations for
the management of colorectal cancer in place at the time.
However, the structure of health care in France, and particu-
larly reimbursement of expensive products, may have led to a
wider population receiving monoclonal antibodies than would
be possible in other countries. The observational nature of the
design did not allow PFS and response rate to be evaluated at
the same frequency as it might have been in a clinical trial,
possibly leading to overestimation due to a delay in diagnos-
ing progression. The design of the ETNA study did have
certain advantages over both RCTs and other observational
studies as it allowed a detailed description of real-life drug
usage patterns, such as “stop-and-go” treatment strategies,
which concerned over 40 % of the ETNA cohort. These have
been investigated as a method of reducing patient exposure in
oxaliplatin-based regimens to improve patient quality of life
while maintaining efficacy [20, 21]. For irinotecan-based
regimens, such discontinuous treatment has been found to be
as effective as continuous treatment [22], yet stratification on
the use of such treatment strategy did not reveal any mean-
ingful difference in toxicity (data not shown).

The data provided by the ETNA study supports the con-
clusion that outcome in real-life mCRC patients was not
different to that obtained in the pivotal study while over half
of the population would not have been included in the latter.
Furthermore, as there was no excessive frequency or severity
of side effects among patients non-eligible for the PCT, it
should be recommended that after testing efficacy and safety
in phase III studies additional trials be performed with less
stringent inclusion criteria to provide data on populations
more representative of real-life use as post-approval observa-
tional studies will always have certain limitations.
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Fig. 2 Progression-free survival during the 24 months after inclusion.
Progression-free survival (PFS) estimated by the Kaplan–Meier method
is indicated for a the total cohort and b among the 360 patients with
irinotecan-based treatment stratified according to eligibility for the pivotal
clinical trial (PCT). There was no statistical difference at 24 months
between PFS for those considered eligible (dotted), not eligible (dashed)
and unclassifiable (continuous; p =0.1304 log rank test). Confidence
intervals are not shown owing to the proximity of the curves
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