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BACKGROUND. The first data analysis of the European Organization for Research and
Treatment of Cancer (EORTC) 30853 trial indicated a significantly longer time to progression
and duration of survival for the maximal androgen blockade (MAB) treatment arm. However,
the MAB treatment arm had a higher frequency of reported side effects.
METHODS. The quality-adjusted survival (Q-TWiST) method was applied to perform a
secondary analysis of the EORTC 30853 trial in order to obtain a quality-adjusted survival
(QAS) analysis. Two models with different definitions of the progression health state were
used for the analysis. In the first model, progression was defined by both objective and
subjective criteria, and in the second model only by increase in pain score. The approach was
also extended to include an analysis using actual utility scores (Q-tility) of patients in the
relevant health states.
RESULTS. Based on Q-tility scores obtained from a separate study of a cohort of prostate
cancer patients, the QAS analysis resulted in a 5.2-month difference (95% CI, -1.1; 11.5
months) in favor of zoladex and flutamide, equal in magnitude to the benefit found in the
unadjusted survival analysis.
CONCLUSIONS. A QAS analysis such as the Q-TWiST method may be preferred over the
unadjusted approach in clinical trials where the health states are clearly distinct, and differ
significantly in either duration or quality of life (QOL), or both. The second model, with
progression defined as increase in pain score, made no difference to the results in this study
because of the small difference in duration of the pain-progression health state between
treatment arms. However, Q-tility scores from the separate cross-sectional study that was
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used in this Q-TWiST analysis showed that a subjective definition of health states better
reflects differences in QOL between the health states that the patients experience during
follow-up. Prostate 38:100–109, 1999. © 1999 Wiley-Liss, Inc.
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INTRODUCTION

Prostate cancer is the first or second most common
malignancy in men in industrialized countries [1]. In
the United States it is the most frequent cancer diag-
nosed among men, and is second only to lung cancer
as a cause of cancer death [2]. Mortality and particu-
larly incidence rates from prostate cancer have risen
steadily during the last decades [3]. The main reason
for this increase is that the population has become
older [1]. Prostate cancer is a disease mostly observed
in elderly men, with 73% of new cases and 80% of
prostate cancer deaths occurring in men over age 70
years. Increases in incidence rates are also attributable
to enhanced use of diagnostic procedures, including
transurethral prostatectomy for benign prostatic hy-
pertrophy, and prostate-specific antigen testing [4].
While more men are diagnosed in the early stages of
the disease due to a broader participation in screening
and early detection programs, there are still 20–30% of
patients who have advanced disease at the time of
diagnosis and who thus have only a 24–36-month me-
dian survival [5].

Although early stages of prostatic cancer may be
cured by local modalities, the treatment of metastatic
disease is much less satisfactory and constitutes a ma-
jor problem in the management of the disease. Unfor-
tunately, the treatment is always palliative or life-
extending and never curative, with the primary aim to
improve or maintain a good quality of life (QOL) for
the patient [6]. Androgen deprivation is the therapy of
choice in advanced carcinoma of the prostate. The op-
tions available to achieve androgen elimination in-
clude surgical removal of the testes (orchiectomy) and
medical drug therapy with a luteinizing hormone-
releasing hormone-agonist (LHRH-A). Orchiectomy
and LHRH-A therapy are equally effective, with ap-
proximately 70% of patients responding [7]. No dif-
ference has been found in terms of overall or progres-
sion-free survival [8]. Orchiectomy is an inexpensive
surgical procedure with a low percentage of adverse
events and mortality due to surgery. However, orchi-
ectomy is irreversible and disfiguring [9]. LHRH-A
therapy offers the psychological advantage of avoid-
ing surgical castration, but is expensive. The total cost
until disease progression has been estimated to be
$3,810–$14,050 higher than for orchiectomy [10]. Side
effects are the same for orchiectomy and LHRH-A

therapy, i.e., lack of libido, impotence, and hot flashes
[8,11].

Although castration, either by orchiectomy or
LHRH-A, causes a reduction of about 90% in serum
testosterone concentrations, androgen biosynthesis in
the adrenals is unaffected [9]. Addition of nonsteroi-
dal (pure) antiandrogen to either medical or surgical
castration, a combination known as MAB, is used to
neutralize the remaining androgens of adrenal origin.
The side effects of pure antiandrogens such as flu-
tamide or nilutamide include gastrointestinal prob-
lems, hepatotoxicity, hot flashes, and gynecomastia,
which in some cases can be painful [8,11]. Antiandro-
gens are also expensive: the cost of 1 year of flutamide
treatment has been estimated to be $3,200 [12].

Usually, treatment comparisons are made by ana-
lyzing the different endpoints separately (e.g., sur-
vival, progression-free survival). This approach may
not be ideal when there are important tradeoffs be-
tween different endpoints such as an increased time
with side effects of treatment, a longer time to pro-
gression, and/or a longer duration of survival in one
arm than in the other. In recent years there has been a
growing recognition of the need to explore new meth-
ods to integrate the classical endpoints of clinical trials
with QOL outcomes. One method which enables an
integration of these outcomes is the quality-adjusted
time without symptoms of disease and toxicity of
treatment (Q-TWiST) method. This method adjusts
survival data by the QOL that patients experience in
the various health states during and following treat-
ment in a cancer clinical trial. The quality adjustment
weights can be prospectively obtained from patients
in the trial or through cross-sectional surveys of non-
trial patients in the health states of interest, or can be
assigned an arbitrary value. This method of measur-
ing QOL is different from the classical psychometric
approach. The latter provides a description or profile
of the various aspects of QOL. However, it does not
provide a single ‘‘valuation’’ of the patient’s overall
health state, which is needed to integrate QOL with
length of life.

In 1985, the European Organization for Research
and Treatment of Cancer (EORTC) started a random-
ized clinical trial in which a combination of goserelin
acetate (zoladex), an LHRH-A depot formulation, and
flutamide was compared with bilateral orchiectomy.
The objectives of this study were: 1) to compare the
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efficacy and safety of zoladex and flutamide vs. orchi-
ectomy in delaying progression of metastatic carci-
noma of the prostate (M1 disease) and in prolonging
survival; and 2) to determine the incidence and dura-
tion of response for each treatment arm [11]. The
‘‘classical’’ data analysis of this trial indicated a sig-
nificantly longer time to progression and duration of
survival for the group of patients who received zola-
dex and flutamide. Hot flashes and gynecomastia
were the side effects reported most frequently by pa-
tients in both treatment arms, and occurred at higher
rates among patients in the zoladex and flutamide
treatment arm.

The aim of this study was to perform a secondary
analysis of these data by applying the Q-TWiST
method to get a summary measure of the tradeoff be-
tween side effects, time to progression, and duration
of survival for zoladex and flutamide vs. bilateral or-
chiectomy. We applied the standard approach of the
Q-TWiST method, using ‘‘objective’’ clinical data to
define the various health states, as well as an approach
using a ‘‘subjective’’ definition. The source of the QOL
valuations of these health states in our study was a
separate study of a cohort of prostate cancer patients;
however, we also performed a sensitivity analysis for
the quality valuations.

MATERIALS AND METHODS

A full description of the design and results of the
EORTC 30853 trial can be found elsewhere [11,13].
Inclusion and exclusion criteria for this study are pre-
sented in Table I. According to the protocol, treatment
was to continue for a minimum of 3 months or until
objective progression (Table II). Upon objective pro-
gression the patient was to leave the study, and fur-
ther treatment was at the investigator’s discretion. The

schedule of clinical evaluations was as follows: pre-
treatment, subsequently every 4 weeks for 12 weeks,
and then every 12 weeks for 48 weeks and every 24
weeks thereafter.

A total of 327 patients was entered (163 to orchiec-
tomy and 164 to MAB) between March 1986–May
1988. For 30 patients, no clinical follow-up form was
available (15 patients in each treatment arm). These 30
patients were excluded from the Q-TWiST analysis,
since information on progression and side effects was
not available. Thus, 297 patients were included in the
Q-TWiST analysis.

The Q-TWiST method is a modification made by
Goldhirsch et al.[14] of the TWiST method presented
by Gelber et al. [15]. It was originally developed to
evaluate adjuvant therapies for breast cancer where
there is often a tradeoff between toxicity of treatment
and delayed recurrence of disease. Recently it has also
been applied in studies of other disease settings such
as AIDS, rectal cancer, and melanoma [16–18]. For a
full description of the method we refer to the paper by
Gelber et al. [19].

As stated in the Introduction, the basic principle of
the method is to adjust survival in cancer clinical trials
by the QOL that patients experience in distinct health
states. Each health state is assigned a weight, called a
utility score, that corresponds to its value in terms of
QOL.

The QOL health states in the study were defined as
time with hot flashes as a result of treatment (TOX),
time without progression of disease and side effects of
treatment (TWiST), and time spent with progression
of disease (PROG).

In the primary analysis, the most frequently re-
ported side effects of treatment were hot flashes and
gynecomastia. However, only the presence of hot

TABLE I. Inclusion and Exclusion Criteria for Patient Selection in the EORTC (30853) Trial

Criteria for inclusion
1. Patients with histologically proven carcinoma of the prostate.
2. Patients in all T, N, and G categories are accepted but must have M1 category disease without previous systemic

treatment. Bone metastases may be diagnosed by bone scan and/or X-rays, but questionable metastases should be
biopsied. In doubt, call bone scan committee.

3. Patients must have performance status WHO 0–2 with a minimum life expectancy of 3 months.

Criteria for exclusion
1. Patients with previous hormonal and/or chemotherapy. Prior surgery (total prostatectomy or transurethral resection)

and radiotherapy are not a cause for exclusion if there is proven progressive metastatic disease outside the field of
irradiation.

2. Patients with another neoplasia (except skin, excluding melanoma).
3. Patients with expected difficulties of follow-up related to psychiatric disorders, marked senility, or too large a distance

between patient’s home and investigator’s center.
4. Patients with obvious liver disease (a rise of twice-normal SGOT and SGPT values).
5. Patients over age 80 years.
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flashes was taken to define the TOX state for two rea-
sons, first of all because these were reported more
frequently than gynecomastia. Hot flashes were re-
ported by 64% and gynecomastia by 15% of patients.
Most patients who reported gynecomastia also had
hot flashes; only 5 patients reported gynecomastia
without hot flashes. Secondly, according to the opin-
ion of urologists participating in this study, hot flashes
were considered to be more of a burden to patients
than gynecomastia. Time with treatment toxicity was
calculated by partitioning the follow-up into time in-
tervals according to the schedule of clinical evalua-
tions. The percentage of patients at each time interval
with hot flashes and without progression of the dis-
ease was plotted as a bar plot under the progression-
free survival curve (Figs. 1–4). Some patients did not
have follow-up forms during each time interval. To
ensure that the proportion of symptoms was not un-
derestimated, we assumed that patients with no fol-

low-up forms had the same proportion of symptoms
as the patients for whom follow-up forms were avail-
able.

Overall survival (OS) and progression-free survival
(PFS) curves were estimated by the Kaplan-Meier
product limit method for each treatment arm. The area
under a Kaplan-Meier survival curve gives an esti-
mate of mean survival time, and areas between curves
represent the estimated mean duration in each clinical
health state. The estimates are restricted to an upper
limit determined by the median follow-up time and
are referred to as restricted means [20]. For this study,
the upper limit was restricted to 7 years (median fol-
low-up, 7.2 years).

In this way, the total sum of the areas of the bars
represents the mean duration of TOX. The mean du-
ration of TWiST was calculated as TWiST = PFS −
TOX, and the mean duration of PROG was calculated
as PROG = OS − PFS.

TABLE II. Criteria of Subjective and Objective Progression for the EORTC (30853) Trial

Subjective criteria of progression

WHO performance status
Pain score

Progression: increase of two categories (from the lowest value), or from 3 to 4 on two successive occasions
Weight

Progression: $10% decrease within 1 year
Urology symptoms

Progression: severe symptoms requiring surgical relief or catheterization
Hemoglobin

Progression: decrease of >25% from highest value
Alkaline phosphates
Prostatic acid phosphates

Phosphates
#1.25 × N*
1.26–2.5 × N
2.6–5 × N
5.1–10 × N
>10 × N
Progression: increase of two categories, or from 3 to 4

Objective criteria of progression

Digital examination of primary tumor
Progression: increase of >50% (from lowest value) of product of largest perpendicular diameters; patients with product

of <9 cm2 at entry were excluded
Regional lymph nodes
Distant lymph nodes
Lung metastases
Liver metastases

Progression: increase of $25% of sum of products of largest perpendicular diameters or appearance of new metastases
Bone metastases

Progression: appearance of new hot spots on bone scan or new lesions on X-ray film, or (osteolytic lesions): increase of
$25% of sum of products of largest perpendicular diameters.

*N, upper limit of normal.
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The Q-TWiST was calculated as a linear combina-
tion of the restricted mean duration of each clinical
health state and its utility score: Q − TWiST = utox ×
TOX + TWiST + uprog × PROG, for each treatment arm,
where utox and uprog are utility scores that reflect the
relative value for the TOX and PROG states, respec-
tively. The utility scores are on a scale from zero to
one, where zero denotes a health state ‘‘as bad as
death’’ and one denotes ‘‘as good as best possible
health for the patients.’’

For patients with metastatic prostate cancer it is
obvious that even in the TWiST state, patients are far
from perfectly healthy. Although a utility score of one
in the TWiST state does not mean a state of perfect

health, it can serve as a reference state where the pa-
tient is free from the symptoms that are studied in the
analysis.

To obtain utility scores, QOL data were obtained
from a cross-sectional study of 113 patients with meta-
static prostate cancer, 60 in remission and 53 with dis-
ease progression [21]. These patients completed sev-
eral QOL questionnaires, including EORTC QLQ-
C30(+3), the SF-36 Health Survey, and Spitzer’s
Quality of Life Index (QLI), a well-validated, cancer-
specific QOL instrument. The QLI requires patients to
describe their level of functioning in each of five do-
mains (work, self-care, health perception, social sup-
port, and outlook). For each domain there are three

Fig. 1. Mean duration of health states for orchiectomy, model 1.

Fig. 2. Mean duration of health states for zoladex and flutamide,
model 1.

Fig. 3. Mean duration of health states for orchiectomy, model 2.

Fig. 4. Mean duration of health states for zoladex and flutamide,
model 2.
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possible levels of functioning. Therefore, there are 243
unique possible health states that can be captured by
the QLI [22].

The Q-tility index, developed using multiattribute
utility theory, was used to assign utility estimates to
each patient’s QLI profile [23]. The Q-tility index was
developed using a societal reference population to ob-
tain preference weights for each of the QLI health state
profiles, using time tradeoff questions. Q-tility scores
for having hot flashes in a state of remission, being in
a state of progression, and being in a state of progres-
sion with pain were set relative to being in a state of
remission without hot flashes (TWiST) and used as
utility scores in our study. Both crude as well as stan-
dardized estimates are shown in Table III.

Comparisons were made by subtracting the
weighted sum for the orchiectomy arm from the
weighted sum for the zoladex and flutamide arm.
Ninety-five percent confidence intervals were calcu-
lated, assuming normality based on observed differ-
ences between treatment arms. Standard errors of
means and covariances between health states were es-
timated by using the bootstrap method [24].

Every Q-TWiST analysis will contain some degree
of uncertainty about the utility scores for the health
states. To test the sensitivity of the results and conclu-
sions to changes in the utility scores, a threshold (sen-
sitivity) analysis was performed. The variance/
covariance matrix was used to calculate the 95% con-
fidence limits around the threshold line (i.e., the line
which represents equality of the two treatment arms).

The threshold analysis for the utility scores identified
pairs of values for utox and uprog for which zoladex
and flutamide provided more Q-TWiST than orchiec-
tomy, and vice versa. Similarly, pairs of values for utox
and uprog for which the treatment comparison was
statistically significant (i.e., P < 0.05) were also identi-
fied [25].

In this trial, bone metastases were the most com-
mon site of first progression (33%). However, if the
bone metastases were detected radiologically in pa-
tients without bone pain, progression might not be
associated with any change in patient symptoms. In
this case, it might not be appropriate to assign a lower
utility to the PROG state than to the TWiST state. For
this reason we defined two models, where in model 1
the PROG state began at the date of first progression
according to all of the criteria in Table II. In model 2,
the PROG state began at the date of pain progression.
Even though pain scores are useful for defining a
health state of progression, they do not quantify how
patients value time in the health state. Model 2 implies
a smaller number of patients in the PROG state (see
Table IV) compared to model 1, but the difference
between the PROG state and the TWiST state in terms
of utility scores is increased.

RESULTS

Figures 1 and 2 present the Q-TWiST plots (model
1) for orchiectomy and zoladex plus flutamide, respec-
tively. As shown in Figures 3 and 4, the PFS curves for
model 2 result in a smaller area of pain-PROG than of
PROG in model 1; the bars for TOX are only slightly
different between models 1 and 2. The bar plots of
TOX show that hot flashes were more frequent for the
orchiectomy arm in the beginning of follow-up and
more frequent for the zoladex and flutamide arm later
on.

Restricted means for OS, PFS, each clinical health
state, and the Q-TWiST outcome are presented by
treatment arm in Table V. Differences between zola-
dex plus flutamide and orchiectomy plus the 95% con-
fidence intervals are included in Table V. A confidence
interval including zero implies that the difference is
not statistically significant. After 7 years’ follow-up,
the difference in mean duration of survival between
the two treatment arms was 5.3 months in favor of
zoladex and flutamide. With progression defined ac-
cording to model 1, the average PFS was 6.4 months
longer for zoladex and flutamide. However, patients
receiving zoladex and flutamide spent on average 4.2
months longer in TOX, 2.2 months longer in TWiST,
and 1.1 months less in PROG. When Q-TWiST is cal-
culated using the utilities from the cross-sectional
study (utox = 0.98, uprog = 0.93), zoladex plus flutamide

TABLE III. Q-tility Estimates

Health states

Estimates

Crude Standardizeda

TOX
n 44
x .89 .89/.91 = .98
SD .15 .22

TWiST
n 16
x .91 .91/.91 = 1
SD .14 .21

PROG
n 52
x .85 .85/.91 = .93
SD .16 .22

Pain-PROG
n 24
x .76 .76/.91 = .84
SD .16 .22

aEach health states mean value, relative to the mean value for
TWiST.
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has a Q-TWiST that is 5.3 months longer than orchi-
ectomy alone.

With progression defined according to model 2,
the average PFS was increased for both treatment
arms, with a 5.2-month difference in favor for the zola-
dex and flutamide arm. However, with this second
definition of progression, patients receiving zoladex
and flutamide spent an average of 3.4 months longer
in TOX, 1.8 months longer in TWiST, and 0.1 month
longer in pain-PROG. Using utilities for utox of 0.98
and upain-prog of 0.88, zoladex plus flutamide has a
Q-TWiST that is 5.2 months longer than for orchiec-
tomy alone.

A sensitivity analysis was also performed to exam-
ine the treatment effect in terms of Q-TWiST, as values
for the utility scores (utox and uprog) vary between 0–1.
Figure 5 illustrates this for model 1 in a threshold
utility analysis. For all possible pairs of values for utox
and uprog, we determined the quality-adjusted (Q-
TWiST) time gained (or lost) for zoladex and flu-
tamide as compared to orchiectomy alone. We found
that for all combinations of values, the zoladex and
flutamide arm experienced more Q-TWiST on average
as compared to orchiectomy alone, and for some com-
binations of values (i.e., those above the dashed line in

Fig. 5), zoladex and flutamide provided statistically
significantly (i.e., P < 0.05) more Q-TWiST as com-
pared to orchiectomy alone.

DISCUSSION

The primary analysis of EORTC trial 30853, using
the ‘‘classical’’ approach to calculate the net benefit of
two treatment arms in a randomized clinical trial,
showed that zoladex and flutamide produced better
overall and progression-free survival, but resulted in
higher rates of hot flashes and gynecomastia. The ben-
efit in length of life did not take into consideration the
‘‘loss’’ in terms of QOL as a result of these treatment-
related side effects. We reanalyzed this trial to exam-
ine the effect of zoladex and flutamide, taking into
account not just survival but also QOL. We applied
the Q-TWiST method to adjust OS for the QOL effects
due to hot flashes and disease progression, defined in
two ways. The results of this analysis show a benefit
for zoladex and flutamide almost exactly equal in
magnitude to the benefit found in the classical calcu-
lation of OS.

The main reason for this small difference between
OS and Q-TWiST is the relatively low impact on QOL

TABLE IV. Number of Patients, Progressions, and Deaths

Treatment Patients
First

progression
Pain

progression Deaths

Orchiectomy 148 119 67 119
Zoladex and flutamide 149 103 60 116
Total 297 222 127 235

TABLE V. Overall Means (Months, Restricted to 7 Years) Based on Q-TWiST Analysis

Variable

Treatment

Difference (95% CI)
Zoladex and

flutamide Orchiectomy

Model 1, first progression (objective or subjective)
OS 41.5 36.2 5.3 (−1.0, 11.6)
PFS 33.3 26.9 6.4 (0.4, 12.4)
TOX 15.2 11.0 4.2 (0.5, 7.9)
TWiST 18.1 15.9 2.2 (−2.8, 7.2)
PROG 8.2 9.3 −1.1 (−4.2, 2.0)
Q-TWiST (utox = 0.98, uprog = 0.93) 40.6 35.3 5.3 (−0.9, 11.5)

Model 2, pain progression
OS 41.5 36.2 5.3 (−1.0, 11.6)
PFS 36.1 30.9 5.2 (−1.4, 11.8)
TOX 16.4 13.0 3.4 (−0.2, 7.0)
TWiST 19.7 17.9 1.8 (−3.8, 7.4)
Pain-PROG 5.4 5.3 0.1 (−2.4, 2.6)
Q-TWiST (utox = 0.98, upain-prog = 0.88) 40.6 35.4 5.2 (−1.1, 11.5)
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of hot flashes in terms of utility score for the health
state TOX. In other words, the utility score of the
health state that contributes to the difference in OS
does not differ essentially from the utility score for
TWiST. Hot flashes are not such severe side effects
that they have a substantial negative impact on the
value of overall QOL. As a result, the additional time
spent in TOX for the zoladex and flutamide treatment
arm is discounted very little in calculating overall Q-
TWiST. However, we have to bear in mind that hot
flashes constitute only one factor which influences
QOL. Gastrointestinal toxicity, for instance, was not
recorded on the follow-up form and is a limitation of
the study, since physicians may be concerned that gas-
trointestinal toxicity may limit the usefulness of flu-
tamide. However, gastrointestinal toxicity occurs in
10–15% of prostate carcinoma patients treated with
flutamide [12]. Furthermore, by a comparison of the
utility score for a health state of gastrointestinal side
effects in the study of Bennett et al. [12] with the crude
(i.e., compared to perfect health) Q-tility score for tox-
icity due to hot flashes in Table III, we see a difference
of 0.05 (0.84 vs. 0.89). Finally, it should be noted that
utility weights necessarily place a single overall value
on a state of health, and measure that value in terms of
willingness to accept shortened life to improve QOL.
This is a fundamentally different approach from tra-
ditional descriptive QOL measures that offer much
more insight into functioning and distress in the full

array of dimensions inherent in health-related QOL,
but that are not appropriate for use in quality-adjusted
survival (QAS) analysis.

To date, Q-TWiST analyses have defined health
states by the usual objective criteria used to determine
TOX and PROG in clinical trials. Health states defined
in this fashion may not optimally reflect patients’ sub-
jective experiences. Data from the cross-sectional sur-
vey of prostate cancer patients, which was the source
of the utility values used in our analysis, showed a
significant difference in utility for symptomatic and
asymptomatic progression [26]. We therefore per-
formed the analysis using two different definitions of
progression, one based on objective criteria and the
other on patient symptoms. The analysis based on pa-
tient symptoms found that more Q-TWiST was spent
in TOX and TWiST and with less in PROG in both
groups, but did not change the conclusions about the
benefits of zoladex and flutamide.

The Q-TWiST model incorporated Q-tility scores to
adjust the time spent in TOX and PROG according to
the value of time in these health states from a QOL
point of view. Ideally, it is preferable to obtain QOL
evaluations from patients themselves. However, since
this was not done prospectively in this trial, it was
necessary to obtain such data from another source in
order to estimate appropriate values for the utility
scores. To accomplish this, we obtained data from a
cross-sectional sample of patients with metastatic
prostate cancer, using established techniques for util-
ity assessment. Utility scores based on physician focus
groups have been reported: Bennett et al. [12] found
that the utility scores were 0.84 for toxicity due to
flutamide, 0.92 for stable disease, 0.83 for early pro-
gressive disease, and 0.42 for late progressive disease.
These estimates were relative to a state of perfect
health, whereas the Q-tility scores in our model were
relative to a state of best possible health given that the
patient has prostate cancer (i.e., the TWiST state). For
that reason, should the utility scores from Bennett et
al. [12] be compared to the crude Q-tility scores in
Table III. Our Q-tility scores for TOX and PROG are,
even if one looks upon the crude estimates, somewhat
higher than those of Bennett et al. [12], but have the
advantage of not being based on physician focus
groups.

The overview analysis of MAB in advanced pros-
tate cancer indicates that the data from 22 randomized
trials of 5,710 patients do not show that MAB results in
longer survival than castration alone [27]. Unfortu-
nately, the overview analysis does not address the
possibility that MAB may improve time to progres-
sion, and may thus possibly represent a potential im-
provement in QOL if not quantity of life. Our Q-
TWiST analysis has the advantage of evaluating the

Fig. 5. Threshold utility plot for 7 years’ follow-up, model 1.
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tradeoff of a possible improvement in time to progres-
sion and increased time with treatment-related toxic-
ity. It is especially important to evaluate this tradeoff,
if the results of the overview analysis are correct.

CONCLUSIONS

In general, Q-TWiST will approximate OS when the
difference in the duration of the various health states
between two treatment arms is small, or if the toxicity
of the treatment has only a limited negative impact on
the value of overall QOL. Thus, studies where a QAS
analysis, such as the Q-TWiST method, may provide
additional insights to those gained by a classical ap-
proach (to investigate the superiority of one treatment
over another) are clinical trials where the health states
are clearly distinct, and differ significantly in duration,
utility score, or both. A consideration of QAS is par-
ticularly helpful when the toxicity of treatment is so
severe that a patient might be willing to trade off some
survival to avoid it.

A frequently expressed concern about performing a
QAS analysis is the uncertainty about how to obtain
utilities for the various health states. There is contro-
versy not only about whose utilities to use (patients,
proxies, or members of the general public), but also
which methods to employ to measure those utilities.
To date, Q-TWiST analyses have not incorporated spe-
cific patient-derived utility scores. Instead, a threshold
utility analysis has been used to present treatment
comparisons for the entire range of plausible values. A
central point in the Q-TWiST method is that it was not
designed to provide a single number representing the
overall treatment benefit, but to illustrate to decision
makers, including patients, the various tradeoffs be-
tween QOL and survival.

However, in this evaluation we extended the Q-
TWiST approach to include an analysis using actual
utility scores from patients in the relevant health state.
The use of cross-sectional utility data is the best ap-
proach to receive information on patients’ utility
weights in a retrospective Q-TWiST analysis, since we
will not have the opportunity to rerun the clinical trial
to get these utility weights. Given the results of the
sensitivity analysis showing that zoladex plus flu-
tamide is the preferred strategy over wide ranges of
possible utility values, this relatively simple approach
proved quite acceptable for this study. For patients
who place a high utility score on toxicity and a low
utility score on progression (e.g., utox = 0.95 and uprog
= 0.15), the benefit of 6.03 months in QAS is statisti-
cally significant (i.e., P < 0.05). On the other hand, for
most combinations of values (including the utility
scores derived by the cross-sectional study), our sen-
sitivity analysis indicated that the benefit of zoladex

and flutamide is not statistically significant (i.e., P >
0.05).
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