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c EA 3181 University of Franche-Comté, Besançon, France
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Abstract Background: We investigated whether the health-related quality of life (HRQoL)

score is a prognostic factor for overall survival (OS) in elderly patients with advanced non-

small-cell lung cancer (NSCLC).

Methods: We included 451 NSCLC patients aged 70e89 years enrolled in the Intergroupe

Francophone de Cancérologie Thoracique 0501 trial, using scores of the European Organisa-

tion for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 at baseline

to investigate the prognostic value of HRQoL for OS, in addition to conventional factors. Cox

regression model was used for both univariate and multivariate analyses of OS.

Results: Global health status (GH) dimension score at baseline was associated with favourable

OS when adjusted for clinical, functional, and histological factors (hazard ratio [HR]: 0.986;

95% confidence interval [CI]: 0.980e0.992).

We distinguished three groups according to GH score: high (GH <46), intermediate (46

�GH �67), and low (GH >67) mortality risk. The median OS values were 14.5, 8.2, and

5.3 months in the low-, intermediate-, and high-risk categories, respectively (log-rank P

<0.0001).

In the high-risk group, doublet chemotherapy was not associated with favourable OS (HR:

0.70; 95% CI: 0.49e1.003; PZ0.052), whereas in the intermediate- and low-risk groups,

doublet chemotherapy was associated with favourable OS (HR: 0.72; 95% CI: 0.54e0.96;

PZ0.023 and HR: 0.50; 95% CI: 0.30e0.84; PZ0.0089, respectively).

Conclusion: This study supports the additional prognostic value of HRQoL data at diagnosis

to identify vulnerable subpopulations in elderly NSCLC patients. HRQoL could thus be valu-

able in selecting patients who will benefit from doublet chemotherapy.

ª 2015 Elsevier Ltd. All rights reserved.
1. Background

The number of studies using health-related quality of

life (HRQoL) assessment has been growing over the last

decade. The Food and Drug Administration considers

HRQoL to be an end-point for assessing direct clinical

benefits for the patient [1e3]. Moreover, there has been

evidence to suggest that assessing baseline HRQoL

dimension scores in cancer patients improves the pre-

diction of overall survival (OS) [4e9]. Quinten et al.
carried out a meta-analysis involving over 10,000 cancer

patients (16% lung cancer), revealing that baseline

HRQoL was a prognosticator of longer survival [10]. In

non-small-cell lung cancer (NSCLC) patients, several

studies have demonstrated that HRQoL represents a

significant prognosticator of favourable OS [6,9,11e13].

Sloan et al. prospectively observed 2,442 patients with

stage IeIV NSCLC, 47% �65 years old and 53% >65
years old, all completing a single-item measure of overall

HRQoL from the Lung Cancer Symptom Scale ques-

tionnaire within the first 6 months post-diagnosis. They

demonstrated that QoL deficits at diagnosis were

significantly associated with shorter OS (hazard ratio

[HR]: 1.55; P < 0.001). Yet no study has specifically

focused on elderly advanced NSCLC patients.

We sought to investigate the additional prognostic
value of baseline HRQoL assessed by European Orga-

nisation for Research and Treatment of Cancer

(EORTC) Quality of Life Questionnaire Core 30 (QLQ-
C30) in elderly advanced NSCLC patients treated with

chemotherapy in the randomised Intergroupe Franco-

phone de Cancérologie Thoracique (IFCT) 0501 trial.

2. Methods

2.1. Sample

The IFCT 0501 study design has been previously

described [14]. Patients aged 70e89 years with stage IV

NSCLC or stage III unsuitable for radical radiation
therapy and performance status (PS) �2 were eligible

for this phase III trial. They were randomly assigned 1:1

to four 28-day cycles of monthly carboplatin plus

weekly paclitaxel or five 21-day cycles of single agent

vinorelbine or gemcitabine, on days 1 and 8 of each

cycle. Patients were stratified by centre, World Health

Organization (WHO) PS score (0e1 versus 2), stage (III

versus IV), and age (�80 versus >80 years).
The protocol was approved by the Comité de Pro-

tection des Personnes of Ile-de-France X, Aulnay-sous-

Bois, France, the trial being authorised by the French

National Authority for Health. All patients provided

written informed consent.

2.2. Health-related quality of life

HRQoL was assessed using EORTC QLQ-C30 ques-

tionnaire [15] at randomisation, then at 6 and 18 weeks.
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The QLQ-C30 is a cancer-specific tool composed of 30

items [16e18]. Five functional scores (physical, role,

cognitive, social, and emotional) have been developed,

rated on a global health score ranging from 0 (worst) to

100 (best), as well as nine symptom scores (nausea, pain

[PA], fatigue, dyspnoea, difficulty sleeping, anorexia,

constipation, diarrhoea, and perceived financial diffi-

culties), ranging from 0 (best) to 100 (worse).

2.3. Statistical analysis

We used means and standard deviations for continuous

variables, and proportions for qualitative variables. We

compared means and proportions using Student’s t-test
and chi-squared test, or Fisher’s exact test if

appropriate.

Patient characteristics were described based on the

completion of baseline QoL questionnaire, ensuring that

any non-random missing patient profiles were detected.

OS was defined as the time from randomisation to

death from any cause. Survival was censored at last

follow-up or time of analysis. OS was estimated using
the Kaplan-Meier method and presented as median with

95% confidence interval (CI). Follow-up was calculated

using a reverse KaplaneMeier estimation.

The association of non-HRQoL characteristics at

diagnosis and baseline HRQoL dimensions in terms of

OS was assessed using univariate Cox regression anal-

ysis, followed by multivariate analysis for those exhib-

iting P <0.1. The factors identified with a P <0.1 in
multivariate analysis were thereafter included in a final

multivariate model with stepwise backward elimination

(P <0.05).

The proportionality assumption for the Cox model

was verified using the log graphic method. Collinearity

of baseline HRQoL scores with other covariates was

examined using a multiple linear regression model.

The Hosmer and Lemeshow goodness-of-fit statistics
test, adapted for survival analysis, was used to evaluate

the final model’s calibration.

Internal validation using a bootstrap procedure was

performed to assess the final model’s robustness, ana-

lysing hazard regression uncertainty for parameters

involved in the final model [19].

The prognostic value of HRQoL scores added to a

reference risk model, including the non-HRQoL char-
acteristics enrolled in the final multivariate model, was

evaluated using C-statistics. Harrell’s C-index estimates

discriminate capability, i.e. the ability to distinguish

between high-risk and low-risk patients, the C-index

varying from 0.5 (no discrimination) to 1 (perfect

discrimination). This analysis was repeated 1000 times

using bootstrap samples to derive 95% CIs for the

between-model difference in C-statistics.
We used continuous net reclassification improve-

ment (cNRI) and integrated discrimination
improvement (IDI) to quantify the performance and

net benefit of adding HRQoL scores to the reference

model at 24 months post-randomisation [20,21]. The

cNRI quantifies the direction of change, and the IDI

the magnitude of change. When significantly greater

than 0, IDI and cNRI suggest the existence of a net

benefit through adding the marker of interest to the

reference model.
To implement HRQoL scoring into clinical practice,

we determined a cut-off value via an unsupervised

method using the Q1 and Q3 interquartiles.

We performed sensitivity analyses. We first included

HRQoL and clinical factors with a P <0.1 in the uni-

variate analysis using a stepwise backward elimination

procedure. We then conducted a stepwise multivariate

model with the treatment variable as stratification
factor for the final model construction. As some data

from the activities of daily living (ADL), mini-mental

state (MMS), and HRQol questionnaires could have

been redundant by the time of analysis, we eventually

conducted a stepwise multivariable model excluding

the ADL score, then the MMS score, and eventually

both.

Tests were two-sided, with P-values <0.05 considered
significant. The analyses were conducted using SAS 9.2

(SAS, Cary, NC) and R software (Version 2.10.1).

3. Results

3.1. Study population

Between April 2006 and December 2009, 451 patients

were enrolled. The number of patients who completed

the entire questionnaire at baseline was 361 (80.04%),

the number of available questionnaires (i.e. with at least

one QoL score that could be calculated) being 421

(93.3%). At baseline, the patients who completed the

entire QoL questionnaire and those who did not were

found to display similar clinical characteristics (Table 1).
The baseline HRQoL scores for each dimension have

been presented in Table 2. Median follow-up was 30.3

months (range: 8.6e45.2). There were 199 (88%) deaths

under monotherapy versus 177 (78.6%) under doublet

chemotherapy.

3.2. Association between baseline HRQoL scores and

overall survival

Data pertaining to the association of clinical and

HRQoL dimension scores in terms of OS is shown in

Tables 3A and B. In the final model, the following

characteristics were independent favourable prognosti-

cators of OS: increasing global health status (GH) score
(HR: 0.986; 95% CI: 0.980e0.992; P <0.0001), PS 0e1

(HR: 0.63; 95% CI: 0.49e0.81; P <0.0001), doublet

chemotherapy (HR: 0.65; 95% CI: 0.52e0.80; P



Table 1
Patient characteristics according to Quality of Life Questionnaire Core

30 completion.

Patients who

completed the

questionnaire

at baseline

(nZ361)

Patients who did

not complete the

questionnaire at

baseline (nZ90)

Fisher’s

exact

test P-value

n (%) n (%)

Age

<77 180 49.9 48 53 0.56

�77 181 50.1 42 47

Gender

Male 270 74.8 63 70 0.35

Female 91 25.2 27 30

Performance status

0e1 267 74 63 70 0.15

2 93 25.7 27 30

Unknown 1 0.3 0

Smoking status

Never smoked 73 20 21 23 0.51

Ever smoked 288 80 69 77

MMS

�20 29 8 6 7 0.82

>20 330 91 76 84

Unknown 2 1 8 9

ADL

<6 66 18 22 24 0.12

6 288 80 62 69

Unknown 7 2 6 7

CCI

�2 268 74 73 81 0.17

>2 93 26 17 19

BMI

�20 43 12 9 10 0.77

20<BMI�30 276 76 72 80

>30 42 12 9 10

Stage

IIIAeIIIB 70 19 17 19 0.9

IV 291 81 73 81

Histology

Adenocarcinoma 184 51 45 50 0.63

Squamous 123 34 28 21

Other 54 15 17 19

MMS Z mini-mental state score; ADL Z activities of daily living

score; CCI Z Charlson comorbidity index; BMI Z body mass index.

Table 2
Health-related quality of life scores at baseline by treatment arm.

QLQ-C30 scores All patients (nZ451)

N* Mean (SD) Median

(minimumemaximum)

Global health status 420 56.8 (18.7) 58.3 (8.3e100)

Physical functioning 420 69.2 (22.5) 73.3 (0e100)
Role functioning 420 66 (34.2) 66.7 (0e100)

Emotional functioning 420 72.2 (22.6) 75 (0e100)

Cognitive functioning 421 82.4 (21.1) 82.3 (0e100)

Social functioning 411 78 (30.5) 100 (0e100)
Fatigue 420 43.5 (27.8) 33.3 (0e100)

Nausea/vomiting 421 5.5 (15.2) 0 (0e100)

Pain 420 27.9 (29.8) 16.7 (0e100)

Dyspnoea 419 44.2 (34.7) 33.3 (0e100)
Insomnia 420 28.9 (32.3) 33.3 (0e100)

Appetite loss 419 35.8 (37.2) 33.3 (0e100)

Constipation 420 25.6 (32) 0 (0e100)
Diarrhoea 417 7.5 (18.4) 0 (0e100)

Financial problems 416 4.4 (15.2) 0 (0e100)

SD Z standard deviation; QLQ-C30 Z Quality of Life Questionnaire

Core 30.

* Number of patients with HRQoL score at baseline that can be

calculated high score for a functional scale represents a high/healthy

level of functioning, high score for the global health status/HRQoL

represents a high HRQoL, but high score for a symptom scale/item

represents a high level of symptomatology/problems.
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<0.0001), never smoked status (HR: 0.58; 95% CI:

0.43e0.78; PZ0.0003), adenocarcinoma (HR: 0.68; 95%

CI: 0.50e0.93; PZ0.047), increasing ADL score (HR:

0.73; 95% CI: 0.61e0.88; PZ0.0011), and increasing

MMS score (HR: 0.97; 95% CI: 0.94e0.99, PZ0.044)

(Table 4). The model’s calibration was acceptable
(HosmereLemeshow with deciles pZ0.1). The internal

validation HR uncertainties reflected its robustness,

especially the association between GH score and OS

(Table 4).

Entering the GH score into the reference model was

found to significantly improve its discriminative abil-

ity, notably its capacity to discriminate between pa-

tients who died and those who did not, as C-index
statistics significantly increased from 0.66 to 0.69

(bootstrap mean difference: 0.0253; 95% CI:

0.0248e0.0259). Similarly, including the GH score into

the reference model adequately reclassified patients

into lower (no events) or higher (events) mortality risk,

as demonstrated by a continuous net reclassification

index of 0.38 (95% CI: 0.13e0.64) at 24 months post-
randomisation. When adding the GH score adequately

reclassified 42/68 patients (61.8%) into the ‘no event’

group, whereas it reclassified 196/341 patients (57.4%)

into the ‘event’ group (Fig. 1). The IDI was 0.03

(PZ0.0006). Adding the GH score to the classical risk

factors improved the stratification of patients at risk of

death.

The factors affecting baseline GH scores were
explored using multiple linear regression. Increasing

baseline GH score was associated with a PSZ0e1 (P

<0.0001), increasing ADL score (PZ0.0061), and

increasing body mass index (BMI) (PZ0.023). Never-

theless, this model exhibited R2 statistics of 12%, indi-

cating that the GH score was not completely accounted

for by PS, ADL score, and BMI.

3.3. Sensitivity analyses

In the multivariate Cox model including all variables,

GH dimension score remained associated with OS (HR:

0.98; 95% CI: 0.97e0.99; PZ0.0002) (Supplementary

Table 1). All variables significantly influencing OS in
the final model were also found to be statistically



Table 3A
Univariate and multivariate Cox regression with clinical parameters associated with overall survival.

Number of patients Number of events Univariate analysis (nZ451) Multivariate analysis (nZ393)

HR (95% CI) P-value HR (95% CI) P-value

Gender

Male 333 282 1.00 1.00

Female 118 95 0.77 (0.61e0.97) 0.026 1.053 (0.76e1.47) 0.76

Age (years) 451 377 0.99 (0.97e1.02) 0.60

Treatment

Monochemotherapy 225 199 1.00 1.00

Doublet chemotherapy 226 178 0.64 (0.52e0.78) <0.0001 0.61 (0.50e0.77) <0.0001

Performance status score

0e1 327 262 1.00 0.59 (0.46e0.75)

2 123 114 2.10 (1.67e2.60) <0.0001 1.00 <0.0001

Smoking status

Never smoked 87 68 0.65 (0.50e0.84) 0.58 (0.39e0.85)

Ever smoked 364 309 1.00 0.001 1.00 0.0034

Disease stage

III 82 71 1.00

IV 349 306 1.05 (0.81e1.36) 0.71

Histology

Adenocarcinoma 219 178 0.55 (0.41e0.73) 0.65 (0.48e0.87)
Squamous 146 131 0.75 (0.56e1.01) 0.76 (0.56e1.03)

Other 66 68 1.00 <0.0001 1.00 0.0015

MMS 441 377 0.96 (0.93e0.98) 0.0013 0.97 (0.94e1.00) 0.057

ADL 438 377 0.64 (0.55e0.74) <0.0001 0.70 (0.59e0.83) <0.0001

CCI 451 377 1.06 (0.99e1.13) 0.086 0.98 (0.96e1.01) 0.77

BMI 451 377 0.98 (0.95e1.00) 0.067 1.01 (0.94e1.09) 0.17

HR Z hazard ratio; CI Z confidence interval; MMS Z mini-mental state; ADL Z activities of daily living; CCI Z Charlson comorbidity index;

BMI Z body mass index.
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significant in this model. Only one variable, not included

into the final model, significantly and negatively corre-

lated with OS: the PA dimension score (HR: 1.004; 95%

CI: 1.00e1.01; PZ0.046).

In the model including treatment as stratification

variable, GH score, PS 0e1, never smoked status, ADL

score, and MMS score were favourably associated with

OS (Supplementary Table 2).
Table 3B
Univariate and multivariate Cox regression only with health-related qualit

Number of patients Number of events U

H

Global health status 420 377

Physical functioning 420 377

Role functioning 420 377

Emotional functioning 420 377 0

Cognitive functioning 421 377 0

Social functioning 411 377 0

Fatigue 420 377 1

Nausea and vomiting 421 377 1

Pain 420 377 1

Dyspnoea 419 377 1

Insomnia 420 377 1

Appetite loss 419 377 1

Constipation 420 377 1

Diarrhoea 417 377 1

Financial difficulties 416 377 1

HR Z hazard ratio; CI Z confidence interval.
GH score remained statistically significant in all

sensitivity analyses, conducted without ADL, MMS and

both scores. All other covariates significantly associated

with OS in our final model were found to be statistically

significant prognosticators of OS (Supplementary

Tables 3e5). Physical functioning (PF) score was

favourably associated with OS when the ADL score was

not included.
y of life dimensions scores associated with overall survival.

nivariate analysis (nZ451) Multivariate analysis (nZ451)

R (95% CI) P-value HR (95% CI) P-value

0.98 (0.98e0.99) <0.0001 0.986 (0.98e0.992) <0.0001

0.98 (0.98e0.99) <0.0001 0.989 (0.984e0.995) 0.0003

0.99 (0.987e0.993) <0.0001 0.994 (0.991e0.998) 0.001

.989 (0.989e0.998) 0.0055 0.996 (0.991e1.000) 0.068

.992 (0.987e0.997) 0.0011 0.996 (0.991e1.001) 0.12

.993 (0.989e0.996) <0.0001 0.997 (0.993e1.001) 0.12

.011 (1.007e1.015) <0.0001 1.007 (1.003e1.011) 0.0012

.003 (0.996e1.010) 0.40

.010 (1.006e1.013) <0.0001 1.007 (1.003e1.011) 0.0003

.007 (1.004e1.010) <0.0001 1.004 (1.000e1.007) 0.031

.003 (1.000e1.006) 0.0983 1.002 (0.998e1.005) 0.33

.007 (1.004e1.010) <0.0001 1.005 (1.001e1.008) 0.006

.004 (1.000e1.007) 0.025 1.002 (0.999e1.006) 0.22

.004 (0.998e1.009) 0.23

.005 (0.998e1.012) 0.14



Table 4
Clinical and health-related quality of life dimension scores associated with overall survival.

Number of patients Number of events HR (95% CI) P-value

GH 420 377 0.986 (0.980e0.992) <0.0001

Treatment

Monochemotherapy 225 199 1.00

Doublet chemotherapy 226 198 0.65 (0.52e0.80) <0.0001

Performance status score

0e1 327 262 0.63 (0.49e0.81)

2 123 114 1.00 0.0003

Smoking status

Never smoked 87 68 0.58 (0.43e0.78)

Ever smoked 264 309 1.00 0.0003

Histology

Adenocarcinoma 219 178 0.68 (0.50e0.93)

Squamous 146 131 0.80 (0.58e1.01)

Other 66 68 1.00 0.047

MMS 441 377 0.97 (0.94e1.00) 0.043

ADL 438 377 0.81 (0.66e0.99) 0.0011

HR Z hazard ratio; CI Z confidence interval; GH Z global health score; MMS Z mini-mental state; ADL Z activities of daily living.
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3.4. Proposal for implementing HRQoL

When using the interquartile ranges (GH �46,

46<GH<67, and GH �67), GH score remained asso-

ciated with OS in stepwise multivariable Cox regression

(P <0.0001) (Table 5). We thus distinguished three

groups, categorised as high (GH <46), intermediate
(46�GH�67), or low (GH >67) mortality risk. Median

OS values were 5.3, 8.2, and 14.5 months in the low-,

intermediate-, and high-risk groups, respectively (log-

rank P <0.0001) (Fig. 2).

In the high-risk subgroup, doublet chemotherapy was

not associated with favourable OS (HR: 0.70; 95% CI:

0.49e1.003; PZ0.052). In the intermediate- and low-risk

groups, doublet chemotherapy was associated with
favourable OS (HR: 0.72; 95% CI: 0.54e0.96; PZ0.023,

and HR: 0.50; 95% CI: 0.30e0.84; PZ0.0089,

respectively).

4. Discussion

To our knowledge, this is the first analysis of HRQoL

data derived from the EORTC QLQ-C30 questionnaire

as prognostic markers of OS in elderly advanced

NSCLC patients. Based on our data, the GH dimension

score provided significant value in addition to PS,

treatment type, smoking status, histology, and both

ADL and MMS scores.
This is in line with other studies investigating

HRQoL in NSCLC patients [6,14e16]. Sloan et al. [12]

and Jacot et al. [13] demonstrated that overall HRQoL

deficits, at lung cancer diagnosis, were significantly

associated with poor OS (HR: 1.55; P <0.001 and 2.20;

P <0.001, respectively). Yet these studies did not take

account of disease stage or age.

Among the Charlson comorbidity index (CCI),
MMS score, and ADL score, no geriatric index has been
found to be able to guide thoracic oncologists in

decision-making for elderly NSCLC patients. In our

final model including GH, the MMS and ADL scores

were both associated with OS, whereas CCI was not, as

previously-published [14]. Our results indicate that
HRQoL by the EORTC QLQ-C30 questionnaire could

provide a useful tool, the GH score being statistically

significant in all sensitivity analyses. Moreover, with PF

being statistically associated with OS in the model

without ADL, these results suggest that the EORTC

QLQ-C30 questionnaire could even surpass the ADL

score, reflecting the same characteristics while adding

the global GH evaluation. The collinearity of baseline
HRQoL scores with other covariates was examined

using a multiple linear regression model. This model

exhibited R2 statistics of 12%, indicating that the GH

score was much more than a simple amalgamation of

PS, ADL score and BMI. Moreover, the PS and ADL

scores are evaluated by the physician rather than being

self-reported. Therefore, the use of the HRQoL ques-

tionnaire could limit the interpretation by the physi-
cians. Finally, the idea would be to use only the

HRQoL questionnaire rather than two or more ques-

tionnaires (ADL, MMS etc) for the geriatric evaluation

to help physicians in their decision-making, which is

often difficult in elderly patients with lots of

comorbidities.

Subgroup analyses suggested the baseline GH score

to be a predictor of treatment effect, with 46 being the
cut-off value. The ESOGIA-Groupe Français de

Pneumo-Cancérologie 0802 trial assessed the

integration of the comprehensive geriatric assessment

(CGA) in treatment-decision-making in stage IV

NSCLC patients over 70 years old [22]. The study

failed to prove the superiority of a CGA-based strategy

compared to PS-guided strategy of treatment allocation

in terms of time to treatment failure. CGA has never



Fig. 1. Additive value of the GH dimension score for reclassifying mortality risk at 24 months post-randomisation (continuous net

reclassification improvement). Blue lines in patients who did not die indicate that the GH score had the correct (downward) influence on

risk prediction (42/68Z61.8%). Conversely, red lines in patients who died indicate a correct (upward) change in risk assessment when

using GH score (196/341Z57.4%). GH Z global health.
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proven able to predict treatment efficacy in elderly lung

cancer patients, meaning that HRQoL could represent a
better tool to identify patients likely to benefit from

doublet chemotherapy. However, further research is

warranted to validate the questionnaire’s predictive

value and to define cut-off values.

Our study displayed several limitations. First, the

specific lung cancer module QLQ-LC13 questionnaire,

which could have improved the HRQoL’s prognostic

value, was not employed. Secondly, data must be
replicated using external validation study and confirmed

in a prospectively recruited cohort. Furthermore, the
Instrumental Activities Daily Living index, which ex-

plores patients’ ability to use public transportation,

telephone, drive, etc., was not administered. Finally, our

study was not designed to predict the treatment type to

be given to the patients, based on HRQoL score.

Our study provides evidence of the additional prog-

nostic value of HRQoL data to identify vulnerable

elderly NSCLC subpopulations. The EORTC QLQ-C30



Table 5
Clinical and health-related quality of life dimension scores associated with overall survival using the Q1 and Q3 interquartiles of global health

score.

Number of patients Number of events HR (95% CI) P-value

GH <46 136 123 1.00 <0.0001

46 �GH �67 228 193 0.42 (0.31e0.59)
GH >67 87 61 0.67 (0.53e0.85)

Treatment

Monochemotherapy 225 199 1.00

Doublet chemotherapy 226 198 0.64 (0.52e0.79) <0.0001

Performance status score

0e1 327 262 0.66 (0.51e0.84)

2 123 114 1.00 0.0003

Smoking status

Never smoked 87 68 0.58 (0.44e0.77)

Ever smoked 264 309 1.00 0.0003

Histology

Adenocarcinoma 219 178 0.67 (0.50e0.89)

Squamous 146 131 0.77 (0.57e1.05)

Other 66 68 1.00 0.025

MMS 441 377 0.97 (0.95e1.01) 0.059

ADL 438 377 0.73 (0.61e0.87) 0.0003

HR Z hazard ration; CI Z confidence interval; GH Z global health score; MMS Z mini-mental state; ADL Z activities of daily living.

Fig. 2. KaplaneMeier survival curves according to GH score. GH Z global health.

F. Fiteni et al. / European Journal of Cancer 52 (2016) 120e128 127
questionnaire could constitute a valuable tool for

selecting patients likely to benefit from doublet

chemotherapy.
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