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Abstract. For advanced non-small cell lung cancer (NSCLC)
patients, the only treatment option is palliative therapy, with the
aim of prolonging overall survival and improving disease-related
symptoms and quality of life (QOL). However, to date, the effect
of palliative care on QOL has not yet been thoroughly exam-
ined, and there has been no meta-analysis of previous studies
reporting QOL outcomes following palliative care. We consider
that it is important to evaluate not only survival and/or response
rates, but also QOL in patients with advanced NSCLC receiving
palliative chemotherapy. The aim of the present study was to
obtain useful information for the selection of suitable chemo-
therapy regimens for advanced NSCLC patients, taking into
consideration QOL, and to demonstrate the importance of QOL
assessments during treatment. We performed a meta-analysis
of QOL outcomes following treatments that compared carbo-
platin- to cisplatin-based chemotherapy. Trials were eligible for
analysis if they had compared carboplatin- to cisplatin-based
chemotherapy in advanced NSCLC patients who had not
received prior chemotherapy, and if these studies reported QOL
data. In the six trials eligible for analysis, 2,405 patients were
randomized to receive cisplatin-based or carboplatin-based
chemotherapy. The patients who received carboplatin-based
chemotherapy had higher global QOL and less severe symptoms
than those who received cisplatin-based chemotherapy. The
survival rate, which was the primary outcome in clinical trials,
and the response rate did not differ significantly between the
two treatment groups. It is important to evaluate QOL in addi-
tion to the survival and response rates for advanced NSCLC,
particularly when the treatment is palliative.
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Introduction

Worldwide, the most common type of cancer in terms of
incidence and mortality is that of the lung (1). Among lung
cancer cases, non-small cell lung cancer (NSCLC) accounts
for approximately 80% (2), and approximately 50% of such
patients are diagnosed at the advanced or metastatic stage of
the disease (3). With regard to treatment strategies for NSCLC,
a combination of chemotherapy and radiotherapy is currently
used for locally advanced disease, and chemotherapy alone is,
at present, the best therapeutic option for patients with metas-
tasis (4). A platinum-based regimen is appropriate for selected
patients who have a good performance status, with both unre-
sectable, locally-advanced and metastatic NSCLC (5).

For advanced NSCLC patients, the only treatment option is
palliative therapy, with the aim of prolonging overall survival
and improving disease-related symptoms and quality of life
(QOL) (3). Clinicians working with patients suffering from
inoperable lung cancer, striving to achieve the best QOL,
should intervene to enhance significant QOL - from diag-
nosis, during the disease trajectory and in the bereavement
phase (6). Thus, the QOL measurement is an important aspect
of palliative care (7), both for patients and clinicians. The US
Food and Drug Administration welcomes the opportunity to
explore, with investigators, the use of QOL instruments in
the design of cancer clinical trials (8). Harper ef al noted that
QOL assessment was an important component of numerous
newer trial protocols, but was often given little weight when
decisions were being made regarding the best treatment
when comparing differences in survival (9). Previous meta-
analyses of randomized controlled trials (RCTs), comparing
carboplatin- to cisplatin-based chemotherapy in advanced
NSCLC, reported on survival, response rate and toxicity.
However, there has been no meta-analysis of previous studies
reporting QOL outcomes following such palliative treatment.
We consider that it is important to evaluate not only survival or
the response rate, but also the QOL of patients with advanced
NSCLC who received palliative chemotherapy.

We performed a systematic literature review and a
meta-analysis of QOL outcomes in studies comparing carbo-
platin- to cisplatin-based chemotherapy as first-line treatment
for advanced NSCLC, and confirmed whether results of the
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survival and response rates were similar to those in previous
meta-analyses (10-12). The results of this study are expected to
provide useful information for the selection of suitable chemo-
therapy regimens for advanced NSCLC patients, taking into
consideration QOL.

Materials and methods
Study design. Systematic literature review and meta-analysis.

Search for trials. Trials were identified by an electronic search
of the PubMed database and the Cochrane Central Register
of Controlled Trials (CENTRAL) database until April 30,
2010. Search terms were as follows: ‘non-small cell lung
cancer’, ‘NSCLC’, ‘carcinoma, non-small-cell-lung’ (MeSH),
‘drug therapy’ (MeSH), ‘cisplatin’ (MeSH) and ‘carboplatin’
(MeSH). Initially, searches were limited to English language
publications of RCTs in humans. There was no limitation on
the year of publication.

Selection of trials. Trials were eligible for inclusion in the
meta-analysis if they compared carboplatin- to cisplatin-based
chemotherapy in patients with pathologically confirmed,
advanced NSCLC, who had not received prior chemotherapy.
They were also included if they reported QOL data using the
European Organization for Research and Treatment of Cancer
Core Questionnaire (EORTC QLQ-C30) (13) or the Functional
Assessment of Cancer Therapy-Lung (FACT-L) (14), which
are two of the most popular instruments used with cancer
patients. Inclusion and exclusion criteria for the selection of
trials are shown in Table I. The trials were then hand-searched
according to these inclusion and exclusion criteria. When an
RCT was reported in more than one study, only one study was
included in the analysis. With regard to QOL data, articles were
required to provide longitudinal assessment of QOL data, as
well as explicit data (e.g., mean, median, p-value). Authors of
all identified trials were asked for data confirmation by e-mail.

Data extraction. Among the QOL scales, we focused on
global QOL and the nine major symptom domains (fatigue,
nausea and vomiting, pain, dyspnoea, insomnia, appetite loss,
constipation, diarrhoea and financial difficulties) that were
most often assessed across studies. We used only QOL data
collected at baseline and during the period from 12 to 17 weeks
following the start of treatment due to the observation of the
treatment effects.

With regard to the survival and response rates, the effect
size for the relative risks (RRs) was determined by calculating
the number of deaths for one year or the overall response. The
overall response was defined as the complete response plus
partial response, and was evaluated according to the standard
World Health Organization (WHO) criteria (15).

Statistical analysis

QOL. Most reports did not show the estimates of the effect
size for QOL measures. Therefore, a combined one-sided
p-value (16,17) was calculated using one-sided p-values for
each QOL scale that was obtained from the publications by
the inverse normal method. One-sided p-values were calcu-
lated from the two-sided p-values that were obtained from
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the published studies under the hypothesis of a favorable
outcome for carboplatin-based chemotherapy. If the estimate
was positive, then p,=p,/2; if the estimate was negative, then
p;=1-p,i/2. When the p-value for the difference between regi-
mens was not provided in the publication, it was calculated
by the t-test using the difference in the scores of QOL scales
for each regimen. The standard deviation (SD) was taken
from ‘non-small cell lung cancer (all stages)’ in the EORTC
QLQ-C30 Reference Values (18), or the report of the reli-
ability and validity of FACT-L (14). In the instances where
a study did not report the estimates and we were unable to
obtain any information regarding the direction, we assumed
all the combinations of the estimates (positive or negative), and
calculated corresponding one-sided p-values for all the cases.
For example, if there were two trials with missing directions of
estimate, we calculated the p-values for four combinations of
‘positive/positive’, ‘positive/negative’, ‘negative/positive’ and
‘negative/negative’.

Survival and response rate. As for the sensitivity analysis
using survival and response rate, overall estimates were
examined using a random-effects model (DerSimonian-Laird
method) (19) and a fixed-effects model (general variance-based
method). A %* test was used to assess heterogeneity among
trials. Considering that the fixed-effects model is useful
only under conditions of homogeneity and that the power of
statistical tests of heterogeneity is low, we planned to use the
random-effects model as the primary method, irrespective of
the test result for heterogeneity. A fixed-effects model was also
used for sensitivity analysis. S-plus programs (16,20) were used
for estimation of the random-effects and fixed-effects models.
When the RRs for the survival and response rates were >1,
each reflected a favorable outcome in the carboplatin arm.

In this study, a statistical test with a p-value <0.05 was
considered to be significant.

Results

Study characteristics. We identified six trials using the
search strategy shown in Fig. 1 (21-26). The characteristics
of the selected six trials are summarized in Table II. In total,
2,405 patients were randomized to receive cisplatin- (1,199
patients) or carboplatin-based chemotherapy (1,206 patients).

QOL. For QOL, data that were assessed for the EORTC
QLQ-C30 were used. Estimates of the effect size could not be
obtained for any of the selected six trials. For the global QOL
and seven symptom scales (fatigue, nausea and vomiting, pain,
dyspnoea, insomnia, appetite loss and constipation), the one-
sided p-value was calculated using a two-sided p-value. When
the trial by Rudd et al (25), which was among the six selected
trials, reported that the median value equaled 0, we were
unable to decide whether the direction was negative or positive
using the median, and the direction was decided according to
the interquartile range from their report. Values of QOL scales
in the six selected trials are summarized in Table III.

Using the inverse normal method, patients who received
carboplatin-based chemotherapy had a higher global QOL
(p=0.016) and less severe fatigue (p=0.007), nausea and
vomiting (p<0.001), appetite loss (p=0.027) and constipation
(p=0.001) than those who received cisplatin-based chemo-
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Table I. Inclusion/exclusion criteria of selected trials.

Inclusion criteria Exclusion criteria

To be a randomized controlled clinical trial To be a randomized phase II or I trial

To be an English publication To be early stage
To be not NSCLC

To be a trial comparing the outcomes with a
historical arm or literature data

To be a randomized phase III trial

To be a trial enrolling advanced NSCLC patients
who have not received prior chemotherapy

To be a trial comparing carboplatin-based
to cisplatin-based chemotherapy

To be a trial not reporting adequate information
about randomization process in methods or results sections

To be a trial not reporting QOL data by using EORTC QLQ C30

To be a trial not reporting adequate information about
the clinical assessment of the main outcomes of the trial

NSCLC, non-small cell lung cancer; QOL, quality of life; EORTC, European Organization for Research and Treatment of Cancer.

therapy by the one-sided test (Table IV). For the global QOL,
fatigue and constipation, the one-sided p-value was determined
by calculations using data that were obtained from three of the
selected trials, and for appetite loss, nausea and vomiting it
was determined by calculations using data that were obtained
from five of the selected trials.

In the case of the five selected trials, with the study
by Rudd et al (25) not being considered, global QOL was
not significantly different between cisplatin- and carbopl-
atin-based chemotherapy (p=0.063). Anticipated directions
varied with positive or negative estimates in the QOL scales,
and the ranges of one-side p-values are summarized in Fig. 2.
For the Global QOL, the range of the one-sided p-value was
determined by calculations using data that were obtained from
five of the selected trials; the range of p-values varied from
0.019 to 0.160.

One-year survival and response rate. For the one-year survival
reported in all six trials, analyses showed no evidence of
heterogeneity among studies (p=0.098). The RR was estimated
as 1.058 (95% CI 0.914-1.224) by the random-effects model,
and one-year survival (p=0.451) did not differ significantly
between cisplatin- and carboplatin-based chemotherapy.

Analysis of the response rate in the six trials revealed
no evidence of heterogeneity among studies (p=0.892). The
RR was estimated to be 0.970 (95% CI 0.866-1.087) by the
random-effects model, and the response rates (p=0.603) were
not significantly different in the comparison of cisplatin- to
carboplatin-based chemotherapy.

Discussion

Patients who received first-line carboplatin-based chemo-
therapy had a higher global QOL and fewer symptoms of
fatigue, nausea and vomiting, appetite loss and constipation
than those who received cisplatin-based chemotherapy. Our
results, which showed fewer symptoms of nausea and vomiting
with carboplatin-based chemotherapy, agreed with the results
of previous studies (10-12). Differences in the response rates
and one-year survival were not significant when cisplatin- and

Potentially relevant articles identified from
electronic databases and screened for
retrieval

Hand search
Review of
reference lists

l

Articles retrieved for more
detailed evaluation (n=296)

PubMed (n=295)
CENTRAL (n=239)

Neither an RCT nor an English-language
publication {(n=235)

RCTs with lung cancer

treatment (n=61) Articles excluded (total n=27)

1.Review articles (n=4)
2.Not about NSCLC (n=5)
3.Phase Ilor | (n=16)
4.Early stage NSCLC (n=2)

| e

Randomized Phasellltrials with advanced
stage NSCLC (n=34)

Evaluation of RCT that did not use HQOL
questionnaire (n=23)

Randomized Phasellltrials with advanced
stage NSCLC including evaluations of
QOL (n=11)

Articles excluded (total n=3)
1.Did not use EORTC QLOQ C30
or FACT-L (n=1)
2.RCT reported in another paper (n=1)
3.No data available (n=3)

RCTs that met all inclusion criteria (n=6)

Figure 1. Systematic review flow diagram. n, number of articles; CENTRAL,
Cochrane Central Register of Controlled Trials; RCT, randomized con-
trolled trial; QOL, quality of life; NSCLC, non-small cell lung cancer;
EORTC, European Organization for Research and Treatment of Cancer
Core Questionnaire; QLQ, quality of life questionnaire; FACT-L, Functional
Assessment of Cancer Therapy-Lung; HQOL, health-related quality of life.

carboplatin-based chemotherapy were compared. However,
previous meta-analyses of RCTs comparing carboplatin- to
cisplatin-based chemotherapy in advanced NSCLC (10-12)
showed a higher response rate with cisplatin-based chemo-
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Table II. Characteristics of selected trials.
Authors/ Year Treatment Comparison arms Patients (no.) Aims of
(Refs.) the trial
CDDP-based CBDCA-based CDDP- CBDCA-
arm arm based arm based arm
Rosell etral 2002 CDDP-PTX or Every 3 weeks Every 3 weeks 309 309 Response rate (p);
2101 CBDCA-PTX CDDP-PTX CBDCA-PTX survival (s);
toxicity (s);
QOL (s)
Scagliotti 2002 CDDP-GEM or Every 4 weeks Every 3 weeks 203 204 Response rate (p);
et al (22) CDDP-NVB or CDDP-NVB CBDCA-PTX survival (s);
CBDCA-PTX toxicity (s);
QOL (s)
Danson 2003 CDDP-MMC-IFO/ Every 3 weeks Every 4 weeks 186 186 Survival (p);
etal (23) CDDP-MMC-VBL CDDP-MMC-IFO or CBDCA-GEM TTP(s); QOL(s)
or CBDCA-GEM CDDP-MMC-VBL response rate (s);
toxicity (s);
Paccagnella 2004 CDDP-MMC-VBLor Every 3 weeks Every 3 weeks 75 78 QOL (p);
et al (24) CBDCA-MMC-VBL CDDP-MMC-VBL CBDCA-MMC-VBL toxicity (s);
survival (s)
Rudd etal 2005 CDDP-MMC-IFO Every 3 weeks Every 3 weeks 210 212 Survival (p);
(25) or CBDCA-GEM CDDP-MMC-IFO CBDCA-GEM response rate (s);
toxicity (s);
QOL (s)
Booton eral 2006 CDDP-MMC-IFO/ Every 3 weeks Every 3 weeks 216 217 Survival (p);
(26) CDDP-MMC-VBL CDDP-MMC-IFO CBDCA-DTX response rate (s);
or CBDCA-DTX or CDDP-MMC-VBL QOL (s);

toxicity (s);

CDDP, cisplatin; CBDCA, carboplatin; NVB, vinorelbine; PTX, paclitaxel; MMC, mitomycin; IFO, ifosfamide; GEM, gemcitabine; DTX, docetaxel;
VBL, vinblastine; p, primary end point; s, secondary end point; QOL, quality of life; TTP, time to progression.

Table III. Summary of quality of life (QOL) scales® in selected trials (12-17 weeks).

Authors/ Data Treatment Patients  Global Fatigue Nausea Pain  Dyspnoea Insomnia Appetite Consti-
(Refs.) (no.) QOL and loss pation
vomiting

Rosell et al p-value CDDP 171 0.939 0.955 0.149 0.058 0.163 0.985 0.084 0468

21) CBDCA 172

Scagliotti ~ Mean CDDP 132 - 5 11 - - - -1 -

et al (22) change from CBDCA 99 - 10 4 2 -
baseline®

Danson Percentage ~ CDDP 50 50%"* 70%" 48%" 36%° 40%° 20%" 19%*  21%:"

et al (23) change from CBDCA 54 40%" 49%" 28%" 46%° 25%¢ 35%" 39%* 2%
baseline®

Paccagnella p-value CDDP 39 0.40 0.15 <0.001 047 0.17 0.03 0.01 0.01

et al (24) CBDCA 38

Rudd eral  Median CDDP 120 0 0.33 0 0 0 0 0 0

(25) change from (-1.0-0.50) (-0.33-0.67) (0-0.50) (-0.50-0))  (0-0) (-1.0-0) (-1.0-0) (0-0)
baseline CBDCA 112 0 0 0 0 0 0 0 0
(interquartile (-1.0-1.0) (-0.33-0.67) (0-0) (-0.50-0) (-1.0-0) (-1.0-1.0) (-1.0-0) (0-0)
range)

Booton et al Median CDDP 22 0 11 0 0 0 -33 0 0

(26) change from CBDCA 26 0 11 0 0 0 0 0 0
baseline
(interquartile
range)

*QOL scales, a higher score indicates a better global QOL and a greater severity of symptoms (fatigue, nausea and vomiting, pain, dyspnoea, insomnia,
appetite loss, constipation); "value that was shown on a chart; “improvement; ‘deterioration. CDDP, cisplatin; CBDCA, carboplatin.
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Table IV. Summary of quality of life (QOL) scales — one-sided p-value (12-17 weeks).

Authors/
(Refs.)

Test

Treatment Global Fatigue

QOL

Nausea  Pain Dyspnoea Insomnia Appetite Consti-

and loss pation

vomiting

Rosell et al
(21)

Scagliotti
(22)

Danson et al
(23)
Paccagnella
et al (24)
Rudd et al
(25)

Booton et al
(26)

Combining p-value
of inverse normal

method?

Wei Johnson test of

stochastic ordering
One-way ANOVA®

Repeated measure

ANOVA

CDDP
CBDCA

CDDP
CBDCA

CDDP
CBDCA

CDDP
CBDCA

Mann-Whitney U test® CDDP

CBDCA

Mann-Whitney U test® CDDP

CBDCA

0.016 0.007 <0.001 0.160 0.360 0.140 0.027 0.001

(0.939) (0.955) (0.149) 0971  (0.163) (0.985) (0.468)
0.042¢
- 0910 - - - 0.750 -
0.003*
0.992 0.990 0.998
0.015* 0.001* <0.001* 0.045* 0.001*
(0.400) (0.150) 0.470) (0.170)
<0.001* 0.015° 0.005*  0.005*
(0.720) 0.840 (0.750)  (0.250)
0.060* 0.095*  0.020° 0.290*
(0.999) (0.999) 0.995
0.500° 0.009*  0.500* 0.500*  0.500°

CDDP, cisplatin; CBDCA, carboplatin; p-value, two-sided p-value. One-sided p-value could not be calculated since the direction (positive or negative)
was not reported. “One-sided p-value, in favour of CBDCA. "Two-sided p-value was calculated by t-test using scores of QOL scale since the p-value
of the difference from the regimens was not provided in the literature [Booton (26): two-sided p-value in nausea and vomiting was provided in the
literature]. “We decided whether the result was negative or positive using the median and interquartile ranges that were reported in the trial. 9p<0.05
reflects a favorable outcome in CBDCA arm. Numbers in bold indicate the scale of a favorable outcome in CBDCA arm.

One-sided Pvalue

0.500 T

0.450 +

0.400 -

0.350 1

0.300 1

0.250 4

0.200 -

0.150 <

0.100 -

0.050

0.000 -

Pain

0.160

Dyspnoea

4 0.360

Insomnia

i 0.140

<0.001
Lu.m I 0.007
.‘.

Global Fatigue

QOL

Nausea
and
Vomiting

¢ %27 gom
Appetite L J
loss Constipation

Range: In trials that did not report directions (positive or negative), we decided a favorable
or an unfavorable outcome in the CBDCA .

Maximum one-sided P value; positive (p,; = p,,/2) in all trials that reported P value.

Minimum one-sided P-value ; negative (p,, = 1- p,,/2) in all trials that reported P-value.

Figure 2. Combining p-values of inverse normal method. Values represent combined p-values. CBDCA, carboplatin; QOL, quality of life.

therapy, although the survival advantage was not significant with
cisplatin-based chemotherapy. Thus, in comparison of the two
chemotherapeutic strategies, survival, which was the primary
outcome measure in the clinical trials, did not vary significantly

between treatments, although there were significant differences
in QOL that favored carboplatin-based chemotherapy.

Previous reports of the choice between cisplatin or carbo-
platin have addressed points of controversy and, consequently,
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possible equivalency in efficacy, superior toxicity profiles and
convenience of administration have led to the predominant
role of carboplatin in the marketplace for the treatment of
advanced NSCLC (27). The toxicity profile should help to
guide decisions in choosing regimens (9,28). While QOL ques-
tionnaires, such as the EORTC QLQ-C30, may assess not only
lung cancer symptoms, including toxicity profiles in addition
to global QOL, clinical parameters had significant effects on
QOL in patients undergoing chemotherapy (29). Thus, useful
information for selecting suitable chemotherapeutic regimens
may be obtained by QOL assessment. We found a significant
difference in the Global QOL between the two regimens. We
consider that it is important to evaluate QOL in addition to
survival, response rate and toxicity in patients with advanced
NSCLC. Various aspects of QOL may help physicians to deal
with incurable patients with lung cancer in order to provide the
most appropriate weight to potentially differing perceptions of
QOL (30). Future studies should include QOL as a treatment
outcome for first-line treatment.

The main use of QOL assessments in clinical trials has been
to provide an additional outcome measure when comparing
various oncological treatment regimens (31). For example,
in a report of the effects on, or comparison of, survival and
QOL in advanced NSCLC patients with regard to various
treatments, Cullen er al stated that the effect of mitomycin,
ifosfamide and cisplatin (MIC) on survival, observed in each
trial separately, was reinforced by the consistently significant
treatment effect, which was not achieved at the expense of
short-term QOL (32). Bonomi et al reported that paclitaxel
combined with cisplatin produced a modest survival improve-
ment compared to etoposide plus cisplatin, without producing
negative effects on QOL (33). In the present study, the survival
rate was not significantly different when comparing cisplatin-
to carboplatin-based chemotherapy. However, the patients who
received carboplatin-based chemotherapy did have a higher
QOL. QOL information is invaluable in understanding the full
impact of the treatment differences on patient outcomes (34).

However, there were certain limitations to this study. Firstly,
this meta-analysis includes only a small number of subjects in
comparison to a previous study (12) (2,405 vs. 6,906 patients)
since some of the trials failed to report any QOL measures.
QOL is increasingly recognized as a major end-point in medical
care (35), and QOL in lung cancer is an important treatment
outcome in addition to length of survival (36). Nevertheless,
there have been a few previous studies reporting QOL outcomes
following such palliative treatment. This may lead to the collec-
tion of conservative p-values. However, our results suggest a
significant association with certain QOL measures. We believe
that we may be able to conduct statistically suitable analyses of
the limited information we have available. Secondly, the litera-
ture published in 2002 was the earliest trial to provide QOL
data, while in the previous study (12), the earliest literature
was published in 1990. However, considering that the results
for survival and response rates were not significantly different
from our study, variations in the year of publication may not
elicit significant bias.

In conclusion, the numbers of trials of treatment of
advanced NSCLC have increased, particularly when the main
objective is to avoid disease progression. If QOL assessments
are performed and QOL is included as a treatment outcome,
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the patients receiving the palliative chemotherapy will receive
useful information regarding the selection of a suitable chemo-
therapy regimen, taking into consideration QOL.
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