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Summary

Background. Since most advanced cancers are still incurable, oncologic clinical research pays considerable
attention to palliation, increasingly valuing subjective measures of outcome such as quality of life (QoL).
We reviewed randomised clinical trials (RCT) of cytotoxic or hormonal treatments in advanced breast
cancer (ABC), published before December 2003, to evaluate the methodological quality of QoL assessment
and assess its added value (over classical clinical endpoints (CCE), i.e. survival, response, time to pro-
gression, toxicity) in the choice of the best treatment option.

Methods. RCTs were classified according to treatment characteristics and the CCEs. A descriptive
analysis was based on the methodological aspects of QoL assessment and the clinical value of QoL findings
was judged by counting the frequency of reporting in the study abstracts and the assessment of QoL
combined with CCEs.

Results. We retrieved 33 eligible RCTs (10,791 patients); only 20 reported the number of patients
considered in QoL principal analysis and only 69% of randomized patients were included in such analyses.
A total of 17 different QoL questionnaires were used, 11 only once. QoL assessment lasted from less than
12 weeks to progression, and timing of questionnaires from 2 to 12 weeks. Compliance rates were 85.7% for
baseline forms and 67% for overall assessment, but this information was available for only 18 and 20 trials,
respectively. Wide variability emerged in analysis strategies and statistical approaches. QoL findings were
reported in 12 study abstracts (37% of patients). Eight studies reported a significant difference in QoL
scores but since QoL data often failed to parallel the clinical findings (e.g. better QoL scores were reported
in two of 17 trials with better CCEs and in six of 20 with significant differences in toxicity profiles), the QoL
added value was difficult to ascertain and, on the whole, only moderate.

Conclusion. In ABC trials, QoL assessment added relatively little value to CCEs in helping select the best
treatment option, apparently largely because of sub-optimal methodological standards.

Introduction

Most advanced common cancers are still incurable
and new therapies are often selected by comparing
their chances of postponing death. If improved
survival, not cure, is the goal, clinicians have still
to prove that the toxic effects of therapies do not
offset any gain in survival among patients with a
limited life expectancy. Furthermore, when the
unfortunate reality is that expected survival gains

are small if any, better palliation becomes the ac-
tual goal. Well codified clinical endpoints such as
tumor response, time to progression or toxicity
assessments have been used as surrogate endpoints
for palliation but are ultimately deemed inade-
quate to understand the patient’s perception of the
impact of therapy [1]. This has encouraged clinical
researchers to value other subjective endpoints of
clinical benefit such as the so-called health related
quality of life [2].
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Since the 80s there has been a steep rise in the
use of quality of life (QoL) evaluation in clinical
research in cancer. Advanced breast cancer (ABC)
was soon recognised as an ideal clinical context for
QoL assessment on account of its high prevalence,
the relatively long survival after metastasis, and
the vast array of cytotoxic or hormonal treatments
with widely varying side effects which could have
an impact on patients’ subjective health status.
Two systematic reviews have evaluated QoL
assessment in randomized trials for breast cancer
[3, 4]. These papers gave very good analytical
descriptions of each study but the question re-
mains as to whether and how often QoL assess-
ment provides clinicians with reliable information
not already conveyed by classical clinical end-
points (CCE).

We evaluated randomised clinical trials (RCT)
in ABC that used formal QoL outcome measures
(i.e. standardised self-reported measures of func-
tioning and well-being) in order to describe how
QoL was assessed and check whether a fuller
description of the effects of treatment would enable
physicians to select a treatment regimen better.

Methods

Identification and retrieval of randomized trials

The procedure for Pubmed search (1966 and, to
December 2003) listed in Table 1 was used to

identify RCTs. For further verification, a supple-
mentary EMBASE search was conducted using the
same adapted search strategy.

Abstracts were discarded if a full text of the
article was not retrieved and similarly we excluded
studies that enrolled patients with tumors other
than breast, and studies not evaluating cytotoxic
or hormonal treatments.

Since two people (RF and CC) independently
reviewed all potentially relevant material to
establish whether it met the inclusion criteria, any
disagreement in the rejection process was first
handled between them. When this could not be
done, a third independent reviewer’s opinion was
sought (GA).

Type of data and evaluation of QoL reporting

The following information was gathered from each
report: randomisation starting year, line of palli-
ative treatment, description of treatments and type
of comparison, QoL as primary or secondary
endpoint, number of patients randomised, mean/
median age, number of patients offered participa-
tion in the QoL assessment, number of patients
included in the QoL principal analysis, type and
number of questionnaires used, duration of QoL
assessment, timing of QoL investigations, sum-
maries of compliance with QoL forms (at baseline
and overall), the authors’ use of QoL findings,
independently from their statistical significance, in
the choice of treatment as reported in the study

Table 1. Pubmed search used to identify RCTs

Database Query No Search terms Results

1 ‘‘Breast Neoplasms’’ [MeSH:NoExp] 110016

2 Breast AND (neoplasm* OR tumor* OR tumour* OR cancer*) 179821

3 1 OR 2 179821

4 3 AND (random OR controlled trial) 9471

5 3 AND ‘‘controlled clinical trial’’ [Publication Type] 946

6 3 AND ‘‘randomized controlled trial’’ [Publication Type] 4472

Pubmed 7 4 OR 5 OR 6 11172

8 3 AND 7 11172

9 ‘‘Quality of Life’’ [MeSH] 38658

10 ‘‘Quality of Life’’ 58210

11 8 AND (9 OR10) 575

12 11 AND (advanc* OR metasta*) 256

13 12 Limits: Publication Date from 1966 to 2003 252

Note: English language was selected.
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abstract, statistical significance of traditional clin-
ical outcomes (response rate, progression-free/
treatment failure survival, overall survival, toxic-
ity) and QoL scores.

We classified QoL results as �not significant�
when all measured QoL dimensions or when the
primary QoL endpoints, according to the authors’
definition, showed no statistically significant dif-
ference (again, according to the authors’ defini-
tion, but with p value at least <0.05). Lacking a
validated tool to assess the quality of measuring
and reporting QoL (methodological quality) we
used the checklist proposed by Chassany et al [5]
to improve standards of QoL studies and we as-
signed a numerical score to a selection of those
items. We selected nine items as most important
and presented them as questions to elicit ‘‘yes’’ or
‘‘no’’ answers, namely: (1) Was the QoL-related
research hypothesis clearly explained? (2) Was
there evidence of psychometric validation of the
questionnaire? (3) Was the timing and frequency
of QoL assessment reported? (4) Was the mode
and the site of administration of questionnaires
reported? (5) Were procedures for handling of
missing data reported? (6) Was it specified whether
QoL analysis followed an ‘‘intention to treat’’
approach? (7) Were inferential statistics specified
for evaluating group differences? (8) Were statis-
tical procedures adopted to correct for multiple
tests and preserve the overall type I error rate? (9)
Was patients’ participation rate at study entry
and/or afterwards reported? Each ‘‘yes’’ was given
a score of one point. A further point was added if
the overall methodological quality of the study
was satisfactory (i.e. more than three points
according to Jadad’s validated quality scale [6]).
Overall, this quality rating could produce a score
from 0 (lowest quality) to 10 (highest quality).

Analysis

The analysis of these trials began by describing the
clinical characteristics of treatment comparisons,
looking for any significant changes in the tradi-
tional clinical endpoints mentioned. Changes were
considered significant when the p value was less
than 0.05. When assessing QoL aspects of the trials
we first reported methodological details of the
evaluation (type and number of questionnaires
used, duration of assessment, etc.), giving averages
weighted by the study sample size as simple sum-

mary measures of baseline and overall compliance.
The summary score for methodological quality of
QoL assessment was used to evaluate any trends in
quality over time (specifically, the year randomi-
zation began) and to test differences between pre-
defined categories such as studies reporting or not
reporting QoL in their abstracts, studies consid-
ering QoL as primary or secondary endpoint, and
studies yielding statistically significant differences
in QoL results or not. Associations between clas-
sificative variables were explored by Spearman’s
correlation coefficient and with the Mann–Whit-
ney U test.

Then we evaluated the added value of QoL
data that could help decide about treatment op-
tions. First, we looked at abstracts to check whe-
ther QoL findings were reported. Second, we made
a cross-evaluation of the significant differences in
QoL and CCE of efficacy and toxicity. Opera-
tionally, we created five mutually exclusive groups
(listed in Table 5) from the trials based on whether
the treatments compared were more, less or
equally (i.e. nonsignificant) efficacious or toxic.
Then we analysed the distribution of studies with
significant differences in QoL scores inside these
groups. From their relationships we could sum-
marize the interplay between CCE and QoL data.

Results

Data search

The 252 records identified through the search
strategy shown in Table 1 shrank to 35 useful
papers (which reported 30 eligible trials) when 217
articles were excluded because: 85 were reviews or
non-randomised trials, 35 reported treatments
other than cytotoxic or hormonal, 21 were pub-
lished in non-English language journals, 19 re-
ported on mixed forms of tumors (including breast
cancer) or other tumors, 16 were methodological
papers reporting the evaluation of QoL measures,
16 reported adjuvant therapies; 15 were pre-
liminary analyses or duplicate publications, eight
had data inadequate for analysis, and two did not
actually report on QoL. Three further trials were
retrieved by a hand search, totalling 33 random-
ised trials whose results were reported in 38 dif-
ferent articles that included QoL as an explicit
endpoint [7–44].
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Descriptive analyses of trials and QoL assessment
method

These 33 trials enrolled 10,791 patients, mean age
58.6 years (62.7 and 53.9 respectively for patients
receiving hormonal treatments or chemotherapy).
Four trials (1020 patients) started randomisation
between 1981 and 1986 [7, 14, 15, 37, 39], 13 (3752
patients) between 1987 and 1992 [8, 9, 11, 15, 17,
18, 20–22, 24, 25, 29, 33, 36, 40 ], 16 (6019 patients)
between 1993 and 1998 [10, 12, 13, 16, 18–20, 22–
24, 26–28, 30–35, 38, 41–44]. Table 2 lists some
details of these trials and the clinical results.

QoL assessment was considered a primary
endpoint in seven trials (1731 patients) [9, 14, 15,
17, 25, 35, 36, 41] while the other 26 specified that
QoL was a secondary endpoint according to the
authors or judged as such in the case of sample size
calculations on different outcome measures. In 29
trials (9629 patients) [8, 10, 11, 13–22, 24, 26–44],
the authors reported the number of patients asked
to participate in QoL assessment (9232 patients or
96% of those randomised) but only 20 trials (5772
patients) [8, 13–15, 17–22, 24, 28–36, 38–42] clearly
reported how many patients were considered in the
QoL principal analysis (4005 patients or 69% of
those randomised).

Methods adopted to measure QoL are shown
in Table 3 (in brackets the number of studies and
numbers of patients for whom the information was
available). A total of 17 different instruments were
used in the 33 articles reviewed. Of these, 11 were

used only once. Compliance rates in the collection
of self-reported QoL data are reported in Table 4.

Several strategies were followed to study dif-
ferences in QoL between treatments. Trialists
compared QoL data at each individual time point,
or compared differences between the post baseline
mean scores and baseline, between last measure-
ment and baseline, between a single time point and
baseline, between the best/worst/last response and
baseline; they compared the proportion of patients
whose baseline score improved by two points, or
the time to improvement of the baseline score by
10 points. Sometimes the strategies were not
clearly reported. Statistical analysis of these sum-
mary measures showed a similar wide array of
parametric, non-parametric, univariate and mul-
tivariate approaches that relied on methods such
as the Wilcoxon rank sum test, Mann–Whitney U
test, Wei–Johnson test, Student’s t test, ANOVA,
ANCOVA, means with confidence intervals, least-
squares means, logistic regression, repeated
measures ANOVA and MANOVA, random
coefficients model, and the Kaplan–Meier method.
All these were used to analyse either a single global
index of QoL or comprehensive sets of separate
scores of specific aspects of QoL.

QoL results

In 12 trials (4041 patients, 37%) [12, 14, 15, 18, 22,
24, 27, 29, 35–37, 39–41] the authors used QoL
findings in the abstract as a part of their decision-

Table 2. Details of RCTs and clinical findings

No. trials No. pts

Type of treatment Hormonal therapy [8, 12, 16, 18, 19, 21, 22, 26–28, 29, 38, 40, 43, 44] 13 5213

Chemotherapy [7, 9–11, 13–15, 17, 20, 23–25, 30–37, 39, 41, 42] 20 5578

Treatment line First line [7, 10, 11, 14, 15, 17, 20–24, 29–31, 34–37, 39–42] 19 5654

Second line [8, 9, 12, 13, 16, 18, 19, 25–27, 28, 32, 33, 38, 43, 44] 14 5137

Type of comparison Different drugs [7–10, 12, 13, 15–27, 30–34, 37, 38, 40–44] 26 9306

Same drugs but different doses/schedules [11, 14, 15, 28, 29, 35, 36, 39] 7 1485

Statistically significant

clinical outcomes

Response [11, 13–17, 19, 23, 30–32, 34, 38, 41, 42] 12 4454

Time to progression or treatment failure [9, 14, 15, 17, 19, 23, 25, 27, 28,

30–32, 34, 35, 37, 38, 41, 42]

13 4091

Survival [9, 10, 23, 25, 27, 32, 37] 6 2065

At least one of three [9, 10, 11, 13–17, 19, 23, 25, 27, 28, 30–32, 34, 35, 37,

38, 41, 42]

18 6024
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making process for choosing the best treatment
option. Three of these 12 studies considered QoL
as a primary endpoint [14, 15, 35, 36]. Eight tri-
als (2828 patients, 26%) [12, 14, 15, 22, 24, 26, 27,
29, 36, 40] reported significantly (p<0.05) more
favourable outcomes in terms of QoL (five com-
pared different drugs, three compared different
schedules) and in seven it was also possible to
identify the specific QoL dimension involved (one
only physical dimension [24], two only psycho-
logical dimension [26, 36], four both [12, 14, 15, 27,

29]). Two of the eight studies considered QoL as a
primary outcome measure [14, 15, 36].

The relationship between clinical outcomes
(response, time to progression/treatment failure,
survival, toxicity) and QoL scores is shown in
Table 5. Clinical efficacy was considered better
when a significant improvement was reported in at
least one of the traditional clinical endpoints.

Five trials (1156 patients, 14%) [8, 14, 15, 17,
30, 31, 33, 34] evaluated pre-treatment QoL status
as a predictor of survival and four of them (979

Table 3. Methods adopted to measure QoL

No. studies No. pts

randomized

Questionnaires LASAa based questionnaires (Priestman and Baum) [7–10, 14, 15, 17,

21, 25, 28, 37]

10 2621

European Organization for Research and Treatment of Cancer

(EORTC) Quality of Life questionnaire C30 [13, 16, 19, 20, 23, 27,

30–35, 38, 42]

10 3725

Rotterdam Symptoms Check List [12, 20, 24, 26, 30, 31, 34, 36] 6 1573

Spitzer indexb [10, 14, 15, 35] 4 979

Functional Living Index-Cancer (FLIC) [11, 18 ,29] 3 1276

Functional Assessment of Cancer Therapy (FACT) Breast [41, 43, 44] 3 1534

Other questionnairesc 10 2863

Number of question-

naires used for each

trial

1 [7, 11–13, 16, 18, 19, 22–24, 26, 28, 32, 33, 36–38, 40–44] 20 7051

2 [8–10, 14, 15, 20, 21, 25, 27, 30, 31, 34, 35, 39] 11 3332

3 or more [17, 29] 2 408

Duration of QoL

assessment (29 studies,

9382 pts) mean

35.8 weeks

Up to 12 weeks [28, 29, 36] 3 517

13–24 weeks [10, 11, 17, 19, 20, 23, 30, 31, 33, 34, 38, 39, 41] 10 2821

25 weeks or more [12, 14, 15, 22, 24, 26, 35, 40] 7 2097

Until progression [8, 13, 16, 18, 27, 32, 42–44] 9 3947

Timing of Every 2–4 weeks [9–13, 17, 19, 22, 23, 25, 29, 37–40, 43, 44] 14 4007

questionnaires (32

studies, 10458 pts)

mean 7.3 weeks

Every 6–16 weeks [8, 14–16, 18, 20, 21, 24, 26–28, 30–36, 41, 42] 18 6451

a Linear Analogue Self-Assessment (LASA) scale, also known as Visual Analogue Scale (VAS) consists of a 10 cm line anchored at

both ends with words describing the extremes of the dimension being measured.
bHRQoL as evaluated by clinician; never used as sole instrument of assessment.
c Other questionnaires were (no. studies, no. pts randomized): Brunner [22, 40] (1, 260), ECOG Analgesic [21] (1, 648), HADS [20] (1,

116), Nottingham [17] (1, 40), Pacis [8] (1, 177), POMS [39] (1, 133), Qualitator Diary [17] (1, 40), Rand [29] (1, 368), Southwest [9,25]

(1, 179), Tannock [39] (1, 133), TRSS [27] (1, 769).
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pts) [14, 15, 17, 30, 31, 33, 34] indicated that QoL
had significant prognostic value for survival.

Quality of measuring and reporting QoL

Global scores for methodological quality over time
are illustrated in Figure 1, where the area of each
circle has been made proportional to the sample
size. Although there was a weak direct association
in quality score over time it did not reach statistical

significance (Spearman’s correlation coeffi-
cient ¼ 0.29, p ¼ 0.10). The methodological score
was marginally better in trials that considered QoL
as primary endpoint (mean scores 5.8 versus 4.7)
and in those that found significant differences in
QoL results (mean scores 5.1 versus 4.8), and
slightly worse in studies reporting QoL findings in
their abstracts (mean scores 4.5 versus 5.0). None of
these comparisons reached statistical significance.

Discussion

This review indicates that after two decades of
randomised trials enrolling thousands of patients
the contribution of QoL evaluation to raising
clinical research standards and to our under-
standing of patients with metastatic breast cancer
is only partially satisfactory. As expected, the
clinical setting was favourable to QoL assessment
since marked differences in classical endpoints
were rare (e.g. only six therapeutic regimens im-
parted a survival benefit over the comparison and,

Table 4. Compliance rates for completion of QoL questionnaires

Compliance % (range)

Baseline form (18 trials, 5032 patients) [8, 14, 15, 17, 19, 20, 23, 24, 26, 29–36, 38, 39, 41, 42] 85.7 (64–100)

Overall (20 trials, 5601 patients) [8, 11, 13, 14, 15, 17, 19, 20, 23, 24, 26, 28, 29–36, 38, 39, 41, 42] 67.0 (30–90)

Table 5. Relation between classical clinical endpoints and QoL results

Clinical efficacy and toxicity profilesa Statistically significant difference in Qol scores Total Mean methodological

quality score

Yes No

Better clinical efficacy and better toxicity 1 (769) [27] 2 (760) [10, 16] 3 (1529) 3.3

Better clinical efficacy but worse toxicityb

[5, 17, 19, 23, 28, 30, 31, 34, 37, 38, 41, 42]

0 9 (2763) 9 (2763) 5.2

Better clinical efficacy and same toxicity 1 (305) [14, 15] 4 (971) [9, 13, 25,

32, 35]

5 (1276) 6.6

Same clinical efficacy but different toxicity 4 (1309) [22, 24, 26,

29, 40]

4 (759) [7, 8, 20,

39, 42]

8 (2068) 4.6

Same clinical efficacy and same toxicity 2 (445) [12, 36] 5 (2254) [18, 21, 33,

43, 44]

7 (2699) 4.3

Total 8 (2828) 24 (7507) 32 (10335) 4.8

a ‘‘Better’’, ‘‘worse’’ or ‘‘different’’ when p was at least <0.05; please note that ‘‘same’’ is not to be interpreted as ‘‘equivalence’’ but

simply indicates ‘‘a non-significant result’’.
b One study excluded because QoL analysis was not done [11].
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overall, a little more than half the studies showed a
significant difference in at least one clinical end-
point, see Table 2). Nevertheless, the efficiency of
QoL research was still sub-optimal as only 12 trials
reported QoL findings in the abstract where one
would expect to find data that warrant a promi-
nent place in the results; only eight of the 33 trials
reported significant differences in QoL scores.
Even out of the seven that considered QoL as a
primary outcome measure, only three reported
QoL data in the abstract, and significant differ-
ences were found in two.

The results in Table 5 do not lend support to
the notion that there is any correlation between
better clinical efficacy or toxicity profiles and bet-
ter QoL [45]. Significant differences in QoL scores
were reported in only two of 17 studies with better
clinical endpoints and only six of 20 with signifi-
cant differences in toxicity profiles. It is remark-
able that no difference in QoL emerged in the nine
studies in which one treatment option was more
effective even though more toxic than the com-
parator. Although the relationship between
response and well-being has been observed in non-
randomised [46] and randomised [17, 47, 48] clin-
ical trials in ABC and other advanced forms of
cancer [49, 50] the lack of relationship in this
subset of seven studies is still surprising. It would
appear that the better efficacy of these treatments
was offset by the overall burden of toxic effects,
thus cancelling any subjective clinical benefit.
However, in 13 trials (rows 2 and 4 of Table 5) the
significant difference in toxicity – in four of them
not even counterbalanced by greater efficacy – did
not translate into significant differences in QoL
score.

It must be borne in mind that RCTs in ABC are
rarely double or even single blinded [51] and
therefore patients randomised to receive a prom-
ising new agent may experience feelings of opti-
mism and well-being due to expectations about the
treatment itself, thus compensating any negative
impact of treatment toxicity (‘‘hope bias’’) [14, 46,
52–55]. Moreover, some patients even expect some
relation between the severity of side effects and
treatment efficacy. Finally, two of seven studies in
the bottom row of Table 5 yielded significant dif-
ferences in QoL data, thus providing useful ele-
ments to help clinicians choose between treatments
with similar traditional clinical profiles (non-sig-
nificant differences in efficacy or toxicity).

Of course, another plausible explanation is that
a significant proportion might actually be false-
negative studies. This might be due to the small
sample sizes of some studies but, more likely, to
the concurrence of several procedural and meth-
odological problems that still plague QoL re-
search, such as those listed here.

(a) Differences in tools and timing

Seventeen different questionnaires for the 33
studies reviewed seem too many, although the in-
crease in popularity of the EORTC and the RSCL
questionnaires is certainly encouraging. Thirteen
studies used more than one instrument thus fur-
ther enhancing the lack of uniformity in the QoL
domains measured.

Length of observation covered just the dura-
tion of treatments for some studies but lasted until
progression for others. In the first case it is hard to
believe that the assessment could usefully encom-
pass the whole time frame during which treatments
elicited their effects on QoL. The timing of ques-
tionnaires spanned from every 2 weeks to every
twelve and often changed during the study, being
more frequent while on active treatment and fur-
ther apart during follow-up. The reports also often
overlooked other important logistic aspects such
as the exact timing of completing the QoL forms
(assessment completed immediately before or after
treatment) in relation to the comparison groups.
When therapies cause cyclical changes in patients’
well-being, like chemotherapy, the inappropriate
intervals between the study arms cannot be ig-
nored [56].

Overall, this methodological heterogeneity
hampers cross-study comparisons and may ob-
scure the practical clinical implications of QoL
results.

(b) Missing data

The overall compliance rate for completion of
questionnaires is vital for an unbiased, longitudi-
nal QoL assessment, as differences in response can
introduce serious selection bias. Although there is
strong evidence that missing QoL data are rarely
‘‘missing by chance’’ [57], since patients failing to
complete QoL questionnaires often have the low-
est scores [54], in many trials substantial amounts
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of missing data could be ‘‘administratively miss-
ing’’, i.e missing data due to not informative cau-
ses [58]. Sorting out these alternatives is important
for unbiased treatment comparisons, but even so
13 out of 33 studies reported no information at all
about compliance, and the other 20 studies usually
provided only rough overall estimates (the ideal is
to report the proportion of patients completing
assessments as scheduled separately for each
treatment arm). As an assessment restricted to
patients returning the questionnaires may overes-
timate QoL, paradoxically a poorly performing
treatment might be judged more positively due to
this selection/drop-out bias. Although the wide
variability in compliance rates (from 30 to 100%)
suggests that the most important determinant of
compliance in these studies presumably involves
the logistic aspects of QoL data collection and not
only a deterioration in patients’ condition, it is
impossible to distinguish these reasons for missing
data.

Strategies to minimize the biases due to
incomplete data sets, such as the use of auxiliary
QoL outcomes (proxy ratings of health status) or
specific models and methods for handling non-
random missing data, are still debated [57, 59, 60]
and were used very little in the studies considered
in this review.

(c) Differences in analyses

QoL measurement and analysis require trained
experts since QoL data are much more difficult to
interpret than, for example, survival time or tox-
icity ratings. Although most of the summary
measures and the statistical techniques adopted in
these studies can be considered appropriate, each
method having specific advantages and disad-
vantages, such disparate methodological ap-
proaches certainly do not help clinicians assess the
meaning of QoL data better. In the absence of
absolute units of QoL, which are probably
impossible to define, and of a strictly standardized
way to report differences, constructive compari-
son of QoL findings across studies and the cali-
bration of QoL scales against objective reality will
remain an elusive goal. Even when we tried to
translate these QoL results into a measure of the
magnitude of the effect that is metric-free, the
effect size, we were frustrated by the fact that only
five out of 16 studies using the well known and

more recent EORTC, RSCL or FACT question-
naires gave sufficient data to estimate this
parameter (group mean difference and its stan-
dard deviation).

Concluding remarks

Less than ten years ago, QoL was still considered a
new and exciting field in oncology [61], a new tool
to enhance our understanding of patients’ per-
ceptions of the treatment burden. QoL has been
vigorously promoted by the pharmaceutical
industry, which is eager to expand classical efficacy
parameters with marketing aims [62–63]. While
patients’ evaluations still remain the point of ref-
erence in a theoretical decision-making process,
QoL, as it has been assessed so far, does not seem
to constantly translate this expectation into a
clinical reality, at least in ABC patients. The
inconsistent correlation between traditional clini-
cal endpoints and QoL results adds to the meth-
odological shortcomings of QoL assessments that
jeopardize internal validity, and casts doubts on
the uncritical use of patients’ evaluations as a
‘‘standard’’ against which to measure clinical
benefit. Moreover, patients’ psychosocial re-
sponses in a palliative setting largely depend on the
illness trajectory, that too often moves fast toward
its unfavourable outcome. In such cases possible
differences in QoL related to treatments might
actually be obscured by the ‘‘background noise’’ of
the disease progression [29]. Accordingly, regula-
tory agencies such as the US Food and Drug
Administration and the European EMEA do not
require this kind of data for market authorization
of anti-cancer drugs and only recommend QoL
assessment as complementary evidence to support
traditional clinical outcome measures [64].

Finally, a minority of studies took into account
the relationship between baseline QoL scores and
prognosis. The existence of such a correlation is an
interesting by-product of QoL research [48] but
currently its clinical relevance in the choice of
treatments seems marginal.

This paper has several limitations that may
hamper the validity of results. Most are related to
the different types of selection bias that are
intrinsic to any data-pooling approach. Since the
principal selection bias is the publication bias that
makes positive results more likely to be published,
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one might assume that this situation should favour
and not devalue the clinical relevance of QoL
assessment. Secondly, the score we derived from
the literature to classify the papers according to
their methodological quality is a un-validated tool
used for the first time on this set of papers. Finally,
we cannot deny that we had a negative inclination
toward QoL while commenting on the results and
thus we recognize that the ‘‘QoL glass’’ in ABC
might be half-full rather than half-empty.

Recently, two other reviews addressed QoL in
breast cancer patients [3, 4]. These provide a
through analytical description of most of the
studies we analysed and, overall, make the same
criticisms about QoL research so far. The aim of
our work was to summarize the published findings
of QoL in ABC patients and give a summary
picture of the overall yield of two decades of QoL
assessment while highlighting the relations be-
tween QoL and classical outcome measures and
outlining the methodological quality of these
assessments over time.

If we still aim at rigorous evaluation of how
much QoL can contribute to balance treatment
activity with considerations of well-being, and
since the methodology of QoL assessment has
been rather unsatisfactory so far, we recommend
that investigators conform to the methodological
standards promoted by experts and regulatory
agencies [3–5, 64, 65]. Although we should beware
of the seductive numeracy of the score we assem-
bled to classify QoL methodology, Figure 1 shows
that QoL science has already moved ahead but
there is still room for improvement.

The QoL measures used in this series were
developed at a time when researchers in the field of
health outcome assessment believed that most of
the reliable variability in self-measured outcomes
was due to the clinical effect of treatments and
QoL questionnaires were believed to capture a
monotonic balance between efficacy and toxicity,
with few alternatives. Nowadays, the QoL ques-
tionnaire that best matches our particular purpose
should bear in mind that the control of common
side effects of cancer therapies such as nausea and
vomiting has improved dramatically over the last
decade and that the specific impact of the disease
and its treatments on patients’ life is constantly
evolving [66]. This implies that we have to keep on
searching for reliable and finely tuned QoL
instruments. A final warning: we should not fail to

recognize that in ABC patients QoL can be deeply
affected not only by the type of treatment but also
by other factors usually not pertaining to medical
care and medical interventions such as different
degrees of social support.
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qualità of life matter? J Clin Oncol 17: 1672–1679,

1999

49. Kaasa S, Mastekaasa A, Naess S: Quality of life of lung

cancer patients in a randomized clinical trial evaluated by

psychosocial well-being questionnaire. Ann Oncol 27: 335–

342, 1988

50. Glimelius B, Hoffmar K, Olafsdottir M et al.: Quality of life

during cytostatic therapy for advanced symptomatic colo-

rectal carcinoma: a randomised comparison of two regi-

mens. Eur J Cancer Clin Oncol 25: 829–835, 1989

51. Fossati R, Confalonieri C, Apolone G et al.: Does a drug

do better when is new? Ann Oncol 13: 470–473, 2002

52. Coates AS, Hurny C, Peterson HF et al.: Quality-of-life

scores predict outcome in metastatic but not early breast

cancer. J Clin Oncol 18: 3768–3774, 2000

53. McEvoy MD, McCorkle R: Quality of life issues in patients

with disseminated breast cancer. Cancer 66: 1416–1421,

1990

54. Seidman AD, Portenoy R, Yao T-J et al.: Quality of life in

phase II trials: a study of methodology and predictive value

in patients with advanced breast cancer treated with

paclitaxel plus granulocyte colony-stimulating factor.

J Natl Cancer Inst 87: 1316–1322, 1995

55. Cohen L, de Moor C, Amato RJ: The association between

treatment-specific optimism and depressive symtomatology

in patients enrolled in a phase I cancer clinical trial. Cancer

91: 1949–1955, 2001

56. Hakamies-Blomqvist L, Luoma M-L, Sjostrom J et al.:

Timing of quality of life (QoL) assessments as a source of

error in oncological trails. J Adv Nursing 35: 709–716,

2001

57. Bernhard J, Cella DF, Coates A et al.: Missing quality of

data in cancer clinical trials: serious problems and chal-

lenges. Statist Med 17: 517–532, 1998

58. Fairclough DL, Gelber RD: Quality of life: statistical issues

and analysis. In: Spilker B, (ed.) Quality of life and

Pharmacoeconomics in Clinical Trials. Lippincott-Raven

Publishers, Philadelphia, pp. 427–436, 1996

59. Simes J, Greatorex V, Gebski VJ: Practical approaches to

minimize problems with missing quality of life data. Statist

Med 17: 725–737, 1998

60. Fairclough DL, Peterson HF, Cella D et al.: Comparison of

several model-based methods for analysing incomplete

quality of life data in cancer clinical trials. Statist Med 17:

781–796, 1998

61. Winer EP: Quality-of-life research in patients with breast

cancer. Cancer 74: 410–415, 1994

62. Cote I, Gregoire JP, Moisan J: Health-related quality of life

measurement in hypertension. Pharmacoeconomics 18:

435–450, 2000

63. Apolone G, De Carli G, Brunetti M et al.: Health-related

quality of life (HR-QOL) and regulatory issues. An

assessment of the European Agency for the Evaluation

for Medicinal Products (EMEA) recommendations on the

use of HR-QOL measures in drug approval. Pharmaeco-

nomics 19: 187–195, 2001

64. European Medicines Evaluation Agency. Note for guidance

on evaluation of anticancer medicinal products in man.

CPMP/EWP/205/95 rev.1 http://www.emea.eu.int/pdfs/hu-

man/ewp/020595en.pdf

65. Beitz J, Gnecco C, Justice R: Quality-of-Life end points in

cancer clinical trial: the U.S. Food and Drug administration

perspective. Monogr Natl Cancer Inst 20: 7–9, 1996

66. Carelle N, Piotto E, Bellanger A et al.: Changing patient

perceptions of the side effects of cancer chemotherapy.

Cancer 95: 155–163, 2002

Address for offprints and correspondence: Roldano Fossati,

Department of Oncology, Laboratory of Clinical Research in

Oncology, Istituto di Ricerche Farmacologiche Mario Negri,

Via Eritrea 62, 20157 Milano, Italy; Tel.: +39-02-39014467;

Fax: +39-02-33200231; E-mail: fossati@marionegri.it

Quality of life in advanced breast cancer trials 243


