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Abstract
Purpose  The TORG0503 study was undertaken to select a preferred platinum-based third-generation regimen for patients 
with completely resected non-small cell lung cancer (NSCLC). This study aimed to describe the quality of life (QOL) 
analysis of that study.
Methods  Patients with completely resected NSCLC were randomized to receive three cycles of docetaxel plus cisplatin 
(DC) or paclitaxel plus carboplatin (PC) on day 1 every 3 weeks. QOL was assessed at three time points (baseline, after two 
cycles, and after three cycles) using the Functional Assessment of Cancer Therapy–taxane (FACT-Taxane). The adjusted 
odds ratio (OR) and 95% confidence interval (CI) were calculated by logistic regression analysis that was adjusted for the 
baseline score in the FACT-Taxane total score and each subscale to evaluate treatment (PC vs. DC) effectiveness.
Results  QOL data from 104 patients (DC, n = 56 patients; PC, n = 48) were analyzed. In the FACT-Taxane total score, the 
baseline-adjusted OR (95% CI) of not worse QOL for the DC group was 3.3 (1.4–8.3) compared with the PC group. In the 
taxane subscale, the baseline-adjusted OR (95% CI) was 6.2 (2.6–16.0).
Conclusion  Total QOL was maintained better in the DC group than in the PC group, especially the taxane subscale that 
consists of neurotoxicity and taxane components in spite of no treatment-related death in both arms between DC and PC. We 
might recommend DC as the control regimen for the next clinical trial from the viewpoint of QOL, similar to the primary 
outcomes in TORG0503.
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Introduction

Lung cancer accounts for a great number of new cancer 
cases and cancer-related deaths worldwide, especially Asia 
[1]. Mortality patterns reflect incidence trends, declines in 
accelerating lung cancer and progression, coinciding with 
changes in medical practices related to cancer screening and/
or treatment [2]. Non-small cell lung cancer (NSCLC) is 
the most common lung cancer type, and many patients with 
NSCLC are diagnosed at an advanced stage when treatments 
available cannot be curative [3]. Many technical, pharma-
cological, and service developments have been made in the 
staging and treatment of lung cancer over the past decade, 
but questions remain about how to best implement these 
[4]. The TAX 326 Study Group suggested that docetaxel 
plus cisplatin resulted in a more favorable overall response 
and survival and better tolerated and improved quality of 
life (QOL) than vinorelbine plus cisplatin for advanced 
NSCLC [5]. Additionally, the Japanese Taxotere Lung 
Cancer Study Group showed that docetaxel plus cisplatin 
resulted in greater clinical benefit in terms of the response 
rate with marked improvements in the overall and 2-year sur-
vival rates and QOL than did vindesine plus cisplatin as first-
line treatment for stage IV NSCLC [6]. The adjuvant treat-
ment for patients with completely resected NSCLC mainly 
includes platinum-based chemotherapy [7]. TORG0503 was 
undertaken to select a preferred platinum-based third-gener-
ation regimen for patients with completely resected NSCLC 
because of the few data from randomized trial regarding 
third-generation and platinum agents that have been used as 
the current standard regimen for advanced NSCLC [8]. In 
patients with completely resected NSCLC, the TORG0503 
reported that relapse-free survival and overall survival were 
favorable with docetaxel plus cisplatin than with paclitaxel 
plus carboplatin [8].

Chemotherapy-induced nausea and vomiting and renal 
toxicity in patients receiving cisplatin have been improved 
with recent advances in supportive care; however, other side 
effects such as neurotoxicity and fatigue remain difficult to 
control. While overall survival has been considered the most 
important indicator of efficacy [9], QOL is increasingly 
recognized as a relevant endpoint. However, QOL remains 
an understudied outcome in patients with NSCLC [10]. In 
this study, we aimed to report the results of the QOL analysis 
of the TORG0503 study.

Materials and methods

Study design and patients

Details of the study design of TORG0503 have been 
previously published [8]. Patients with completely resected 
NSCLC were randomized to receive three cycles of 
docetaxel plus cisplatin or paclitaxel plus carboplatin on 
day 1 every 3 weeks.

Study setting

The study protocol was approved by the institutional review 
boards at all participating institutions. Written informed 
consent was obtained from all participants. All study 
procedures were conducted in accordance with the principles 
of the declaration of Helsinki and its later amendments.

QOL measures: functional assessment of cancer 
therapy–taxane (FACT‑Taxane)

The Japanese version of the Functional Assessment of 
Cancer Therapy–Taxane (FACT-Taxane) Questionnaire 
version 4.0 was developed to measure the health-related 
QOL of patients receiving taxane-containing chemotherapy 
[11]. The FACT-Taxane total score comprises the FACT-
General (FACT-G) plus a 16-item Taxane subscale (TaxS). 
The FACT-G forms comprise subscales assessing physical 
well-being (PWB), social/family well-being (SFWB), 
emotional well-being (EWB), and functional well-being 
(FWB). Additionally, the TaxS combines the previously 
validated 11-item neurotoxicity subscale and five additional 
questions assessing symptoms of arthralgia, myalgia, and 
skin discoloration [12]. We made a QOL scoring system 
according to FACT-Taxane Scoring Guidelines (version 4) 
[13]. The QOL scales were linearly transformed, with higher 
scores indicating better QOL [12].

QOL assessments

Data were collected at three time points: baseline at the time 
of the study registration, after two cycles of chemotherapy 
(just before the third cycle), and the third assessment was 
conducted on the 22nd or 29th day after the third cycle, 
depending on the timing of outpatient clinic visits.

Statistical analysis

The outcomes were analyzed following a modified intention-
to-treat (ITT) principle. For the modified ITT [14], we 
excluded patients who did not complete the FACT-Taxane 
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questionnaire at baseline (after group allocation). The last 
observation carried forward (LOCF) method was used to 
manage missing data due to attrition [15]. Specifically, if 
an observation was missing, the last observed value was 
imputed at future time points where it was missing.

The National Cancer Institute of Canada Clinical Trials 
Group standard recommends a 10% change as the value for 
clinical significance [16]. The score changed from baseline 
by 10.0% in a direction indicating a worse QOL following 
three cycles of chemotherapy. During the three cycles of 
chemotherapy, from the start of treatment, we checked 
whether the scores showed worsening in the QOL scale by 
10.0% from baseline after the third cycle of chemotherapy 
and classified as “worse.” Then, we checked whether the 
scores did not show worsening in the QOL scale by 10.0% 
from baseline after the third cycle of chemotherapy and 
classified as “not worse.” The reason behind using the 
10% change as the value for clinical significance is given 
as follows. Considering the different stages of NSCLC, we 
used the 10% change as the value for clinical significance. 
While the study by Cella et al. [12] comprised of patients 
with stage IIIB/IV NSCLC, approximately half of the 
patients included in the present study had stage IIB or 
IIIA disease. Accordingly, we believe that the findings of 
the study by Cella et al. [12] may not be applicable to the 
patient population included in the present study. We used 
these reference values [16] as the approach described by 
the Canadian Cancer Trials Group represents a simple and 
practical method of analyzing, interpreting, and reporting 
health-related QOL data.

To determine the effects of the two treatment arms 
(docetaxel plus cisplatin and paclitaxel plus carboplatin), 
logistic regression analysis was used to determine the crude 
odds ratio (OR) with 95% confidence intervals (CIs) of the 
not worse QOL based on the response in the FACT-Taxane 
total score and subscales. We conducted logistic regression 
analysis that was adjusted for the baseline score in the FACT-
Taxane total score and each subscale as a primary model.

Additionally, explanatory variables were adjusted for 
independent variables [baseline score of each QOL scale, 
two treatment arms (docetaxel plus cisplatin vs. paclitaxel 
plus carboplatin), age (continuous), sex (male vs. female), 
smoking status (yes vs. no), and cancer stages (IA/IB/IIA 
vs. IIB/IIIA)] using multivariate logistic regression analysis.

The goodness of fit of the model (P > 0.05) was checked 
using the Hosmer–Lemeshow test. As a part of sensitivity 
analysis, we analyzed the points of the missing data and 
analysis object. The multiple imputation (MI) method 
[17, 18] and the simple imputation (SI) method were used 
to manage missing data. In the SI, if an observation was 
missing, the lowest value was imputed at future time points 
where it was missing. Additionally, outcomes were analyzed 
using the per protocol set (PPS).

P < 0.05 (two-sided) was considered significant. 
Statistical analyses were conducted using SAS (Statistical 
Analysis Software 9.4, SAS Institute Inc., Cary, NC, USA) 
and Stata version 16.0 (Stata Corp., College Station, TX, 
USA).

Results

Participants

A flowchart of the randomized participation is presented in 
Fig. 1. In total, 111 patients were considered eligible and 
randomized: 58 patients in the docetaxel plus cisplatin group 
and 53 patients in the paclitaxel plus carboplatin group. 
Seven patients (docetaxel plus cisplatin, n = 2; paclitaxel 
plus carboplatin, n = 5) did not answer the FACT-Taxane 
questionnaire at baseline after group allocation, leaving 104 
patients in this study who were analyzed for the modified 
ITT (docetaxel plus cisplatin, n = 56 (96.6%); paclitaxel plus 
carboplatin, n = 48 (90.6%).

Patient characteristics

The baseline characteristics of the patients are shown in 
Table 1. The median age in the docetaxel plus cisplatin 
group was 63.0  years and that in the paclitaxel plus 
carboplatin group was 59.5 years, approximately 60% of the 
patients were male, and approximately 70% were smokers. 
Additionally, approximately half of the patients had stage 
IIB or IIIA disease, and most patients had histology-
confirmed adenocarcinoma, and approximately 20% of the 
patients had performance status 1.

The QOL scores at baseline are shown in Table 1. The 
mean (standard deviation) of FACT-Taxane total score and 
PWB, SFWB, EWB, FWB, and TaxS scores at baseline 
for the docetaxel plus cisplatin group and paclitaxel plus 
carboplatin group were 132.8 (17.8) and 132.6 (16.5), 19.9 
(5.4) and 19.7 (4.9), 21.0 (5.2) and 21.0 (4.5), 15.7 (5.6) 
and 14.6 (5.5), 16.3 (5.6) and 17.4 (5.7), and 59.9 (5.6) and 
59.9 (4.3), respectively. No significant differences in FACT-
Taxane total score and subscales were found.

QOL response

Tables 2 and 3 show the number of QOL response (not 
worse or worse) of patients, including odds ratios (crude, 
baseline-adjusted, and multivariate model) with 95% CI 
between the two treatment arms (docetaxel plus cisplatin 
vs. paclitaxel plus carboplatin). Regarding the fitness of 
the model, the logistic regression model showed a signifi-
cantly good fit in FACT-Taxane total score and all subscales 
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(Hosmer–Lemeshow test, P > 0.05). QOL responses accord-
ing to treatment are shown in Fig. 2.

We report the results of the baseline-adjusted model of the 
primary model in the FACT-Taxane total score and subscales 
(PWB, SFWB, EWB, FWB, and TaxS). In the FACT-
Taxane total score, the adjusted OR of not worse QOL for 
the docetaxel plus cisplatin group was 3.1 (95% CI, 1.4–7.5) 
compared with the paclitaxel plus carboplatin group.

In the subscales, adjusted ORs of not worse QOL for the 
docetaxel plus cisplatin group were 1.3 (95% CI, 0.6–2.9) in 
PWB, 2.5 (95% CI, 1.1–6.3) in SFWB, 0.9 (95% CI, 0.4–2.3) 
in EWB, 0.8 (95% CI, 0.3–1.8) in FWB, and 6.2 (95% CI, 
2.6–16.0) in TaxS compared with those for the paclitaxel plus 
carboplatin group.

In the sensitivity analysis, the supplementary table shows 
the baseline-adjusted ORs with 95% CI following LOCF, MI, 
and PPS. The baseline-adjusted ORs following MI, PPS, and 

SI were considered to have a similar tendency in the ORs 
following LOCF.

Discussion

We analyzed the QOL response of patients with com-
pletely resected NSCLC by comparing docetaxel plus 
cisplatin versus paclitaxel plus carboplatin. This QOL 
analysis clearly showed the superior global QOL (FACT-
Taxane total score) of patients with NSCLC who received 
chemotherapy with docetaxel plus cisplatin (Table 2 and 
Fig. 2). In the subscales, symptoms related to the treat-
ments (TaxS) were severe and clearly differed between the 
docetaxel plus cisplatin group than in the paclitaxel plus 
carboplatin group. These differences may be due to the 
greater neurotoxicity of paclitaxel plus carboplatin than 

Enrolment

Randomized (n = 111)

Modified ITT* 56 patients (96.6%)
PPS** 46 patients (79.3%)

Did not answer the 
questionnaire     
at baseline (n = 2)

Did not answer the 
questionnaire     
at baseline (n = 5)

Allocated to the docetaxel plus 
cisplatin group (n = 58)

Allocated to the paclitaxel plus 
carboplatin group (n = 53)

Modified ITT* 48 patients (90.6%)
PPS** 38 patients (71.7%)

Allocation

AnalysisAnalysis

Follow-up

Did not answer 
questionnaire     
after two cycles (n = 
12) or after three cycles 
(n = 10)

Did not answer the 
questionnaire     
after two cycles (n = 9) 
or after three cycles (n 
= 10)

Fig. 1   Study flow chart. *Modified intention-to-treat: patients who 
did not complete the FACT-Taxane questionnaire at baseline after 
group allocation were excluded. **Per protocol set. Patients included 

in the modified ITT analysis who did not complete the FACT-Taxane 
questionnaire after three cycles were excluded
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Table 1   Baseline characteristics in the modified intention-to-treat population

IQR: interquartile range
a PWB + SWB + EWB + FWB + TaxS
The higher the score, the better the QOL. No significant differences were found in the FACT-Taxane total score and subscales

Docetaxel + Cisplatin Paclitaxel + Carboplatin

(n = 56) (n = 48)

Age, median (IQR) 63.0 (58.0–66.8) 59.5 (53.0–65.0)
Male, n (%) 35 (62.5) 32 (66.7)
Smoking status Yes 39 (69.6) 36 (75.0)

Missing value 1 (1.8) 0 (0.0)
Cancer stage, n (%)

IA/IB/IIA 7 (12.5) / 13 (23.2) / 8(14.3) 6 (12.5) / 15 (31.3) / 6 (12.5)
IIB/IIIA 11 (19.6) / 17 (30.4) 6 (12.5) / 15 (31.3)

Histology
Adenocarcinoma 45 (80.4) 35 (72.9)
Squamous cell carcinoma 5 (8.9) 10 (20.8)
Large cell carcinoma 5 (8.9) 2 (4.2)
Others 1 (1.8) 1 (2.1)

Eastern Cooperative Oncology Group Performance status, n (%)
1 10 (17.9) 9 (18.8)
Missing value 0 (0.0) 2 (4.2)

Baseline of QOL scores, mean (SD)
FACT-Taxane total scorea 132.8 17.8 132.6 16.5
Subscales

Physical well-being (PWB) 19.9 5.4 19.7 4.9
Social/family well-being 

(SFWB)
21.0 5.2 21.0 4.5

Emotional well-being 
(EWB)

15.7 5.6 14.6 5.5

Functional well-being 
(FWB)

16.3 5.6 17.4 5.7

Taxane subscale (TaxS) 59.9 5.6 59.9 4.3

Table 2   Number of not worse or worse QOL including odds ratios with 95% CIs: FACT-Taxane total score

OR: Odds ratio
CI: confidence intervals
a PWB + SWB + EWB + FWB + TaxS
b Based on a model that includes the baseline score of each QOL scale, the two treatment arms (docetaxel plus cisplatin vs. paclitaxel plus 
carboplatin), age (continuous), sex (male vs. Female), smoking status (yes vs. no), and cancer stages (IA/IB/IIA vs. IIB/IIIA)
The goodness of fit of all the baseline-adjusted and multivariate models was determined using the Hosmer–Lemeshow test (P > 0.05)

FACT-Taxane total scorea

Not Worse Worse OR (95% CI)

No. (%) No. (%) Crude Baseline-adjusted Multivariate modelb

Treatment arms Paclitaxel + Carboplatin 26 (37.1) 22 (64.7) 1.0 1.0 1.0
Docetaxel + Cisplatin 44 (62.9) 12 (35.3) 3.1 (1.3–7.4) 3.1 (1.4–7.5) 3.2 (1.3–8.2)
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docetaxel plus cisplatin, as shown in the present study. 
Although higher rates of nausea, anorexia, and vomiting 
have been reported with the use of docetaxel plus cisplatin, 
sensory neuropathy and arthralgia are reported as being 
more severe with the use of paclitaxel plus carboplatin 
[8]. Neurotoxicity may affect the global QOL of patients.

In the American Society of Clinical Oncology adjuvant 
therapy guideline for resected NSCLC, adjuvant cisplatin-
based chemotherapy is recommended as the standard of 
care with respect to overall survival, disease-free survival, 
and adverse events [19]. In TORG0503, similar results had 
been reported for docetaxel plus cisplatin favored in terms 
of relapse-free survival and overall survival [8], whereas our 
analysis revealed that QOL is one of the patient-reported 
outcomes (PROs), which was better in the docetaxel plus 
cisplatin group than in the paclitaxel plus carboplatin group. 
A previous study reported that the integration of QOL 
analyses into clinical trials should be considered because 
maintenance of a good QOL strengthens the clinical efficacy 
of the treatment being investigated [20]. Although QOL 
surveys are conducted in many clinical trials, the results of 
the QOL analyses have not been reported. The results of 
TORG0503 regarding QOL might be significant.

In our analysis, the TaxS scale could clearly show a 
difference between treatment arms. Adverse events followed 
the benefit attributes [9]. In a previous study, assessments 
of longitudinally clinician-collected Common Terminology 
Criteria for Adverse Events better predict unfavorable 
clinical events, whereas patient reports better reflect daily 

health status, which are complementary, each providing 
clinically meaningful information [21]. Current methods for 
detecting adverse events in clinical trials are acknowledged 
to lack sensitivity, and concerning symptoms might well 
come to light earlier in the drug development cycle if patient 
reporting was the standard practice [22]. Our reports of the 
scale of treatment-related symptoms could provide more 
useful information.

Health-related QOL domains are important when 
evaluating how a clinical trial population feels or functions 
as a result of a specific disease or its treatment [23]. Current 
practices in reporting health-related QOL outcomes from 
randomized controlled trials remain highly variable, both 
with regard to the quality of reporting and the patterns of 
data analysis and presentation [24]. Our evaluation of patient 
QOL during the TORG0503 study may support the results 
of these previous studies.

This study has other limitations [8]. First, missing 
data in the QOL investigation were institution-dependent. 
However, the randomization of study treatments was 
stratified by institution, and the influence of selection bias 
might not be large. Both treatment arms had comparable 
patient characteristics and baseline QOL scores (Table 1). 
Additionally, a previous study showed that a modified ITT 
analysis allowed a systematically less biased approach to 
evaluate the effects of an intervention [25]. Second, because 
the primary endpoint of the TORG0503 study was relapse-
free survival, the sample size for QOL analysis might not 
be sufficient. However, significant differences were found 

Fig. 2   Baseline-adjusted odds 
ratios between the two treatment 
arms (docetaxel plus cisplatin 
vs. paclitaxel plus carbopl-
atin). The goodness of fit of all 
models was determined using 
the Hosmer–Lemeshow test 
(P > 0.05). *Odds ratios with 
95% confidence intervals (CI) 
were adjusted for the baseline 
score in QOL

AOR *(95% CI)

AOR

FACT-Taxane 3.1 (1.4–7.5)    
total score

Subscales

Physical               1.3 (0.6–2.9)
well-being

Social/family        2.5 (1.1–6.3) 
well-being

Emotional            0.9 (0.4–2.3)
well-being

Functional         0.8 (0.3-1.8) 
well-being

Taxane 6.2 (2.6–16.0)
well-being

logarithmic 
scale

Favors paclitaxel plus carboplatin Favors docetaxel plus cisplatin
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among the treatments in the QOL analysis. Finally, we did 
not collect QOL data regarding the long-term toxicity of 
FACT-Taxane chemotherapy. As long-term neurotoxicity 
impacts the QOL of patients receiving adjuvant 
chemotherapy, such data should have been collected in the 
present study.

Conclusion

The QOL analysis of the TORG0503 study clearly demon-
strated that QOL was maintained better in the docetaxel plus 
cisplatin group than in the paclitaxel plus carboplatin group, 
especially in TaxS that consists of neurotoxicity and taxane 
components even if no treatment-related death occurred in 
both arms (docetaxel plus cisplatin or paclitaxel plus car-
boplatin). We might recommend docetaxel plus cisplatin 
as the control regimen for the next clinical trial from the 
viewpoint of QOL, similar to the primary outcomes of the 
TORG0503 study.

Supplementary Information  The online version contains 
supplementary material available at https://​doi.​org/​10.​1007/​
s11136-​023-​03424-y.
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