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Treatment outcome studies: pitfalls in current methods and practice

C. Legranda,*, R. Sylvestera, L. Duchateaub, P. Janssenc, P. Therassea

aEuropean Organization for Research and Treatment of Cancer, Av. E. Mounier 83, Box 11, B-1200 Brussels, Belgium
bDepartment of Physiology, Biochemistry and Biometrics, Faculty of Veterinary Medicine, Ghent University, Salisburylaan 133,

B-9820 Merelbeke, Belgium
cCenter for Statistics, Limburgs Universitair Centrum, Universitaire Campus, B-3590 Diepenbeek, Belgium

Received 2 January 2002; accepted 11 January 2002

Abstract

The objective of a treatment outcome study is to investigate the heterogeneity in outcome between patients according to factors
other than treatment, such as country, institution or physician. Results of treatment outcome studies have already been extensively

presented in the medical literature. However, no clear methodology has emerged to perform treatment outcome studies and various
methods have been used. This paper reviews the different types of questions addressed in treatment outcome studies, the different
methodologies and the different endpoints used. Statistical techniques are mainly descriptive including tables, estimates of survival
curves, but regression models have also been used. Most of the studies use registry data, while only a few use discharge data or data

available from clinical trials. # 2002 Elsevier Science Ltd. All rights reserved.
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1. Introduction

While clinical trials evaluate which treatment is pre-
ferable for a disease, the objective of a treatment out-
come study is to investigate the heterogeneity in
outcome between patients according to factors other
than treatment, such as country, institution or physi-
cian. By assessing which factors are associated with a
better outcome, such studies can lead to improvements
in the quality of patient care. However, these studies are
also controversial as insurers, government and other
third-party payers might use the results of such studies
to determine the ‘best’ institutions in a competing health-
care market [1].
There is no unique way of conducting, analysing and

drawing conclusions from a treatment outcome study.
A broad set of questions can be investigated and a wide
range of approaches can be followed in an attempt to
answer these questions. The starting point of any treat-
ment outcome study should be to clearly define the
question of interest. The choice of the endpoints, the
statistical analysis and the source of data will all influ-

ence the interpretation of the results and the conclusions
that can be drawn.
The objective of this paper was to review the metho-

dology of treatment outcome studies performed until
now, to summarise the elements to be kept in mind when
designing, conducting and interpreting such studies, and
to provide a tool to guide the reader in understanding
treatment outcome publications. Although a wide range
of health problems has been covered by treatment out-
come studies, this paper will concentrate on oncology.

2. Questions addressed in treatment outcome studies

A treatment outcome study investigates variations in
patient outcome according to factors other than treat-
ment. The factors most often considered can be classi-
fied into four broad categories: (i) the geographical area
in which the patient lives or is treated; (ii) the institution
in which the patient is treated; (iii) the type of physician
by whom the patient is treated; and (iv) the partici-
pation or not of the patient in a clinical trial. Factors
inherent to the patient (e.g. socio-economic status, race,
marital status, insurance, etc.) will not be considered
here.
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2.1. Geographical area

Although investigators are mainly interested by dif-
ferences in outcome between countries, most of such
studies are based on data from cancer registries covering
different parts of different countries. A cancer registry
might have been established in an area particularly well
equipped with diagnostic and treatment facilities and
might be representative of only a small proportion of
the population [2]. Therefore, such studies should rather
be interpreted as studies comparing outcome between
defined areas of different countries. The most famous
study of this type in Europe is probably the EURO-
CARE II study which compares patient outcome by
tumour type between 45 cancer registries from 17 Eur-
opean countries [3].
Several studies compare outcome between different

areas within the same country, such as for breast and
prostate cancer in different areas of Finland [4]. The
most frequently encountered examples are the studies
investigating differences in outcome between states or
cancer registry areas within the US [5,6].
Some studies focus rather on differences between

types of geographical areas such as rural versus urban
regions [7].
There are only a few studies investigating differences

between continents or large regions of the world such as
the study of La Vecchia and colleagues [8] comparing
the mortality rate of childhood cancer between North
America, Western Europe, Japan and Oceania. The
rarity of such studies is probably due to the logistic dif-
ficulties encountered compared with the relatively low
interest in the results.

2.2. Treating institution

Studies assessing differences in outcome between
individual institutions [9,10] are rare, probably in view
of the controversy that could arise when faced with the
results. Most often differences in outcome are investi-
gated according to the different characteristics of the
institutions.
The institution’s volume can be based on the number

of patients discharged by the entire institution [11] or by
one particular service, on the number of times a specific
procedure has been performed [12–16] or on the number
of patients included in a given treatment outcome study
[9,17]. Volume categories are usually arbitrarily chosen
to give a reasonable number of patients in each group:
three is the most common number of groups, with
institutions being classified as ‘low’, ‘medium’ or ‘high’
volume.
An institution can also be characterised according to

its teaching status (university, non-university, . . .) [9,18]
ownership (non-profit, governmental, proprietary, . . .)
[1] or location (city, city suburban, rural, . . .) [1]. A large

part of the treatment outcome literature in the US
compares the outcome achieved by Health Maintenance
Organizations (HMOs) and Fee-for-Service settings [19].
However, such studies could also be considered as studies
investigating differences in outcome according to factors
inherent to the patient as sometimes the two types of
health plans are present in the same institution [20].
Volume and other institution characteristics are

sometimes considered jointly in order to compare, for
example, outcome achieved by HMOs, small commu-
nity hospitals, large community hospitals and teaching
institutions [21].

2.3. Treating physician

Studies rarely look at differences between physicians
themselves [9,22] but focus rather on differences in out-
come according to the ‘volume’ or according to the
‘specialisation’ of the physician.
The ‘physician’s volume’ can be based on the number

of times they performed a specific procedure [9,23], on
the number of patients they were responsible for [11] or
on the number of patients included in the treatment
outcome study [13]. In the latter situation, some physi-
cians might be considered as ‘low volume’, while in fact
they are ‘high volume’ when also considering the
patients they treated outside the study (e.g. in other
hospitals not participating in the study) [23]. Grouping
is done arbitrarily to have sufficiently large groups for
statistical analysis and/or a good balance of cases
among groups.
The ‘specialty’ of the physician often has a different

meaning in different studies. One of the problems in
interpreting the results can be the lack of a clear defini-
tion of what the authors mean by ‘specialist’. Besides
the specialty, different ‘types’ of physician are some-
times defined according to the time since their certifi-
cation as ‘medical practitioner’ [11] or ‘specialist’ [9].
Treatment outcome publications often do not specify

upon which of the physicians taking part in the care of
patients (admitting physician, operating surgeon, . . .)
the study is based. When discussing their results,
Nguyen and colleagues [24] state that their conclusions
are based on the assumption that the primary surgeon
was also in charge of the patient’s postoperative care
and that survival is affected by the total management as
provided by the primary surgeon.
Another problem when trying to compare results of

different publications is that different physician special-
ties are often involved in different studies. For example,
Kehoe and colleagues [25] compared the outcome of
ovarian carcinoma operated upon by gynaecologists or
by general surgeons, while Nguyen and colleagues [24]
further subdivided the surgeon’s specialty by looking at
differences obtained by gynaecological oncologists,
obstetrician gynaecologists and general surgeons.
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2.4. Participation in a clinical trial

The strictly controlled conditions under which ran-
domised clinical trials are performed can affect a physi-
cian’s and a patient’s compliance with the treatments
under investigation, the quality of supportive care and
possibly a patient’s lifestyle [26]. This might result in
differences in outcome between patients included or not
in a clinical trial and is often linked to the problem of
the generalisability of the results of a clinical trial [27–
29]. Patients participating in clinical trials are a non-
random sample selected in view of their baseline charac-
teristics, known prognostic factors and disease status.
Comparing survival between in- and out-trial patients
when all patients who died before being entered in the
trial are considered as out-trial patients increases the
proportion of short survivors in this group and can lead
to the impression of a survival advantage for the in-trial
patients (‘guarantee period bias’) [27].
Moreover, institutions that participate in clinical

trials may be quite different with respect to treatment
facilities and the qualifications of investigators. Exclud-
ing these sources of variations and looking for a ‘trial
effect’ by comparing a similar sample of in- and out-
trial patients (in terms of baseline characteristics, known
prognostic factors and disease status) treated in similar
institutions by similar physicians is very difficult.

3. Endpoints

3.1. Overall survival

Overall survival is considered as a ‘hard’ endpoint in
randomised clinical trials, but is more problematic in
the context of treatment outcome studies.
The definition of the start date from which the dur-

ation of survival is measured is often different from one
study or database to the other and should be clearly
defined. Indeed, several dates might be considered as the
starting point of the survival period [30,31]: date first
seen for the condition by any medical practitioner, date
first seen in the hospital, date of diagnosis, date of con-
firmation of diagnosis, date of first treatment, etc.
If the date used as a starting point for calculating

survival in one of the databases is earlier in the course of
the disease, then survival may seem to be longer for this
patient population. When using date of diagnosis as the
starting point, the survival in a given patient population
might appear longer than in the other because screening
or early diagnosis accelerates the diagnosis while the
date of death is in fact not postponed (lead-time bias)
[19,31,32].
It seems clear that the accuracy of survival estimates

depends on the registration and the follow-up methods.
In the specific case of long-term lung cancer survivors,

Sant and colleagues [30], based on a sample from several
EUROCARE II registries, assessed the impact of differ-
ent follow up procedures and concluded that inaccura-
cies in death records influenced survival patterns to only
a limited extent. However, this conclusion might not be
generalisable to other disease types and especially not to
short survivors.
The overall survival rate is defined as the proportion

of patients alive after a specified number of years of
follow-up with respect to the patients alive at the start-
ing point of the observation period (e.g. date of diag-
nosis). This proportion is thus specific to a particular
length of follow-up after the start of the observation
period.

3.2. Relative survival

As it is not always possible to conclude from the
available data whether a death is due or not to cancer,
most of the studies consider overall survival irrespective
of the attributed cause of death. However, when com-
paring different populations, the observed survival can
be different for reasons not necessarily related to the
cancer under study and therefore several authors correct
for mortality due to other causes by calculating the
relative survival rate. Hakulinen [33] and Hakama [34]
has defined the relative survival rate as the ratio of the
survival rate observed in a patient group under con-
sideration to the survival rate expected in a group of
people similar to the patient group with respect to all
possible factors (e.g. age and sex) affecting survival,
except the disease under study. A simpler approach
consists of calculating the ratio of the observed survival
rate in the patient group to the overall survival rate
derived from the general population [2,6,30,35]. The
ratio of observed survival rate to the expected survival
rate of the general population of the same gender
and age is sometimes referred to as standardised
relative survival or age-standardised relative survival
[3,32,36].

3.3. Mortality rate

The mortality rate is defined as the ratio of the num-
ber of deaths due to any cause in a particular popula-
tion at risk for a specified time period to the size of this
population. The mortality rate is affected by several
factors other than the disease under consideration
[1,14,37] and particularly by the morbidity of the popu-
lation being cared for. For example, well-run hospitals
that care for many acutely ill patients may spuriously be
classified as providing poor-quality care on the basis of
mortality rates. Mortality rates ignore the problem of
patients lost to follow-up and moreover, for lethal dis-
eases, the length of survival is often considered more
important than mortality itself.
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In-hospital mortality rate (as well as re-admission
rate) should be considered as a ‘weak’ endpoint, as it is
affected by hospital policy concerning length of stay and
discharge of patients. To overcome the influence of
hospital policy concerning length of stay, 30- or 90-day
mortality should be preferred to in-hospital mortality
[15].
The disease-specific mortality rate [8,9,11] is defined

as the ratio of the number of deaths due to the disease in
a particular population to the size of this population.
However, this leads to serious interpretation problems
as higher rates can be due to an elevated incidence of the
disease or poorer overall survival [38]. Moreover,
populations having more efficient systems for recording
deaths from the disease under study will appear to have
a higher disease-specific mortality rate.

3.4. Postoperative outcome

Postoperative complications considered indepen-
dently of the long-term outcome may be a ‘misleading
endpoint’ for the comparison of outcome between sur-
geons. For example, radical surgery could worsen the
patient’s postoperative status, but improve their quality
and duration of life, while a more conservative
approach might minimise the risk of postoperative
complications, but eventually compromise long-term
survival [39]. In addition, it would be wrong to assume
that postoperative mortality relates only to the (techni-
cal) ability of the surgeon as it could also be due to
factors related to the preoperative preparation of the
patients, their anaesthetic management or a variety of
aspects of postoperative care [40].
As local recurrence clearly represents a failure of sur-

gical technique, differences in local recurrence rate or
time to local recurrence after potentially curative sur-
gery may be of interest when considering differences in
outcome between surgeons [9,22].

4. Statistical methods

The statistical methods used in treatment outcome
studies are mostly descriptive presenting data in tables
or graphs which poses a number of problems when
interpreting the results.

4.1. Adjustments

Treatment outcome studies are obviously not based
on randomised evidence. Non-randomised studies are
known to be highly susceptible to bias and the popu-
lations compared in treatment outcome studies might
therefore be very different at baseline (e.g. different
dietary habits, different socio-economic levels and dif-
ferent lifestyles). Differences in outcome might thus

simply reflect differences in patient population charac-
teristics at baseline. It is thus necessary to adjust for
patient characteristics that are strongly associated with
the outcome and that could, without proper attention,
confound the results [9,41].
Non-adjusted studies must be interpreted with care

and more weight should be attached to studies that
attempt to adjust for confounding factors [9,29]. As a
large set of variables may describe a patient’s condition,
the aim of risk adjustment is to find a parsimonious
representation of those patient characteristics that have
a strong relationship to the endpoint and which could
confound the results. When only descriptive tables are
used, the problem of adjustment is difficult to deal with
as adjustment can only be done by looking at different
subgroups (race, age, . . .). The use of regression models
(e.g. logistic regression, Cox proportional hazards
model, . . .) allows for adjustment or stratification for
confounding factors.

4.2. Regression models

In the analysis of treatment outcome data, post-
operative mortality, (in-hospital) mortality and surgical
complications are considered as binary outcomes and
are often investigated using logistic regression with
adjusted odds ratios [9]; also the Poisson regression
model is sometimes used [13]. For time to event end-
points, e.g. survival or time to progression of the dis-
ease, one often finds Kaplan–Meier curves, logrank
tests, and the Cox proportional hazards model.
Although the Cox model has the advantage of using the
actual survival time and allowing for varying lengths of
patient follow-up [21], logistic regression using the pro-
portion of survivors/deaths at a fixed time-point is
sometimes preferred [7]. However, when considering
mortality rates, the way in which patients who are lost
to follow-up before the fixed time-point are dealt with is
often not specified. Considering them as dead at the
time they were lost to follow-up, like Matthews and
colleagues [40], or excluding them from the analysis
would both introduce a source of bias.
Factors of interest (e.g. centres, countries, . . .) are

nearly always introduced as fixed effects in the regres-
sion model. It assumes that the levels of these factors
are by themselves of interest and have been intentionally
‘fixed’ by the study design. The way the factor is intro-
duced in the model and the choice of the reference level
are both of importance when interpreting the estimated
coefficients. In some studies, the outcome for each cat-
egory is compared with the outcome of all the other
categories combined [9,22].
Heterogeneity in outcome according to a factor of

interest might also be investigated using random effects.
In this case, the levels of the factors taken into account
in the study are considered as a random selection of all
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the possible levels and it is the distribution, and
especially the variance, of these levels that is of interest.
For time to event endpoints, proportional hazard mod-
els with random effects (frailty models) have recently
received considerable attention in the statistical litera-
ture [42,43].

4.3. Type I error, power and sample size

Most treatment outcome studies take the form of ret-
rospective studies and are essentially data-driven which
leads to an increased risk of type I errors (false-positive
conclusions) [17]. Few studies mention the problem of
multiple comparisons and, although rarely mentioned, a
type I error (alpha) of 0.05 is usually used.
Sample sizes vary widely among treatment outcome

publications and power considerations are almost never
discussed. In some circumstances, one can have a small
number of cases in some categories leading to unreliable
estimates. This may be problematic in studies investi-
gating differences in outcome between institutions or
physicians when the number of patients treated by each
institution/physician is too small to perform a mean-
ingful analysis. It is therefore recommended to pay close
attention to the confidence intervals [3] which should
always accompany estimated values. However, the
number of patients studied in treatment outcome studies
might be extremely large and in this case the statistical
significance of observed differences has to be dis-
tinguished from clinical or public health significance.
Small non-meaningful differences might be statistically
significant given the large number of cases examined
[8,44]. For example, differences in outcome between
large geographical areas found in studies considering
thousands of patients, although statistically significant,
might be irrelevant from the standpoint of the practising
physicians [5].
When considering time to event analyses, the power

depends on the number of events and not the number of
patients [45]. Although median follow-up at the time of
the analysis is quite often specified, the number of
events observed in each category is often not reported.

5. Source of data

5.1. Cancer registries

Most treatment outcome studies are based on data
from cancer registries. An advantage of population-
based cancer registries is that as they aim to record all
the cancer cases in a defined area and they are not
affected by selection biases as are seen with hospital or
trial populations [30,46,47]. Cancer registries also have
the advantage of being a neutral and independent
organisation outside the purchaser provider framework.

This might be a key factor in obtaining the agreement of
all providers to participate in a treatment outcome
study comparing outcomes between institutions or
between physicians, for example [48].
The major sources of information for most registries

are medical records, pathology files and death certifi-
cates. However, the completeness of follow-up and
validity of the data can be influenced by a number of
factors which may differ from registry to registry [2].
When using cancer registry data, unexpected results

should bring the attention of the investigator to a pos-
sible problem in the quality and validity of diagnosis
and vital status assessment. For example, an unexpect-
edly high survival observed for cancers known to have a
very poor prognosis might indicate an inaccurate diag-
nosis, or deaths not known to the registry or both. An
unexpectedly high death rate the first month after diag-
nosis might indicate that the date of first diagnosis may
have been missed and a date of complications used
instead [3].

5.1.1. Staging and diagnosis
Reliability of the diagnostic data and the proportion

of cases confirmed by histological examination vary
from one registry to the other. Misclassification of cer-
tain types of lesions due to a lack of histological con-
firmation might inflate the outcome for these sites as
such tumours are likely to be associated with a poor
prognosis [31]. Some types of cancer have a common
and well-defined premalignant stage with a better out-
come. If a registry does not differentiate these cases
from invasive carcinoma, a too optimistic estimation of
outcome will be obtained for the invasive carcinoma
patients. In addition, the staging information routinely
available to registries may be incomplete and insuffi-
ciently standardised, making more detailed comparisons
not always possible [46]. The more accurately patients
are staged, the more likely they are to be classified as
inoperable or metastatic and therefore, stage by stage,
outcome will improve (Will Rogers or stage-migration
phenomenon) [30]. In some situations, comparisons
without classification by stage may be less subject to
bias as, in some registries, metastatic tumours may have
been mistakenly classified as localised more often than
in others [4].

5.1.2. Death certificate only
Some registries use active follow-up procedures (con-

tacting either the hospital or general practitioner
responsible for the patient’s care) to ascertain death,
while others depend on passive measures [31]. The pro-
portion of lost cases and of cases identified by death
certificate only (DCO) can be used as an indicator of the
completeness of cancer registration [30]. A low propor-
tion of DCO cases would indicate that the registry
actively seeks clinical information on cases and might
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therefore be considered as an indicator of high quality.
DCO cases are typically excluded from analyses
[2,4,5,32,49,50], as no data are available for these
patients. More specifically, their survival times cannot be
defined. Registries with a high proportion of DCO will
therefore exclude from analysis relatively more patients
who, by definition, are all fatal cases and are often
patients with a very poor prognosis who received only
palliative care or no therapy and remained at home for
the terminal phase of their illness. Varying proportions
of DCOs between registries should be considered as a
warning for a possible bias limiting to some extent the
comparability of outcomes between registries as it might
indicate that different methods are used among registries
to collect cases from autopsies and to manage DCO
cases [2,31,46,50,51]. The EUROCARE study pointed
out large variations in the DCO among European cancer
registries [30], however Nordic countries are known to
have a very low percentages of DCO [4,50].

5.1.3. SEER
Most treatment outcome studies performed in the US

use data from the Surveillance, Epidemiology and End
Results programme (SEER) [5,6,14,16,18,52,53] main-
tained since 1973 by the US NCI (National Cancer Insti-
tute). The SEER programme uses a standardised data
collection procedure among a system of 11 population-
based tumour registries covering approximately 14% of
the US. As limitations of the SEER programme, one has
to keep in mind that (i) SEER areas tend to be somewhat
more rural and have a higher socio-economic status than
the rest of the US; (ii) only treatment delivered or planned
within 4 months after the initiation of treatment is recor-
ded and (iii) no information is available about comor-
bidity. Linking the SEER database to the Medicare
database from the US government’s health insurance
programme provides details of the surgical procedures
performed, information on comorbidities, and follow-up
data on survival. The Medicare database encompasses
97% of individuals aged 65 years or older [14,54].

5.2. Hospital discharge records

Hospital discharge data could be affected by hospital
policies regarding the length of stay. No follow-up
information is available and therefore one must use in-
hospital mortality as endpoint. In addition, one cannot
effectively identify individual patients and link them to
their cancer diagnosis [14] and case mix adjustments are
limited by the availability and quality of data on disease
severity in the discharge database.

5.3. Clinical trials

Surprisingly, only a few treatment outcome studies
use data from randomised multicentre trials. It is clear

that the strict conditions under which patients are trea-
ted within a clinical trial protocol leaves less space to
variability in outcome and one might argue that in such
a context everything is done to remove all variability.
However, the collection and standardisation of all-
important data (diagnosis, tumour staging, prognostic
factor, treatment, follow-up data, . . .) makes the com-
parisons and the interpretation of differences easier.
Adjustment for baseline characteristics remains neces-
sary as randomisation balances baseline characteristics
only between the treatment arms. However, this adjust-
ment is often possible as most clinical trial data collect
information on all known prognostic factors of impor-
tance for the disease under study.
Sample sizes when using clinical trial data are gen-

erally much smaller than what is available through reg-
istry data. However, in many tumour types, the sample
size achieved in large international phase III trials is
adequate to perform treatment outcome research [43].
The major drawback of such an approach is of course
the large selection-bias that affects clinical trial data.
Institutions and physicians participating in clinical trials
are often selected based on their ‘quality’ and patients
randomised in clinical trials are a non-random sample
of the patient population making the generalisation of
the results to the entire population difficult. Therefore,
absence of a difference in outcome within a clinical trial
does not necessarily mean that no difference exists when
looking at the entire population or that the results are
homogeneous across different patient populations.

6. Discussion

The analysis and interpretation of a treatment out-
come study is not an easy task and can be misleading.
Publications of such studies have often led to debate.
Most of the treatment outcome studies published in

the medical literature are data-driven and only a few are
performed using a specified protocol. In most studies,
considerations on statistical power are lacking and sta-
tistical significance is rarely discussed in terms of clinical
relevance.
Randomised treatment outcome studies are not fea-

sible and comparisons are based on retrospective non-
randomised groups of patients. Therefore, the popu-
lations compared can be very different at baseline and
emphasis must be placed on adjustment for important
prognostic factors. Treatment outcome studies are
usually done using data from cancer registry databases,
leading to difficulties in the interpretation of the results.
The difficulty of interpreting the results increases with
the incompleteness of the data on which the study is
based. The quality of the data can also influence the
results. Differences in the registries themselves can
be confounding factors and one should take these
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into account when drawing conclusions from such
comparisons.
Treatment outcome studies based on randomised

clinical trials are rare, although the interpretation of the
results is made easier by the fact that the patients are all
treated according to the same protocol, controlled for
the entry criteria and the treatment, and the data col-
lection is standardised. However, the generalisation of
results from such studies to real life is probably less
obvious than for population-based studies due to the
non-random selection of patients who are entered in
clinical trials.
Whatever approach is used, and even when one can

assume that methodological differences account for only
a fraction of the differences found, the explanation of
the results is never straightforward. The differences in
outcome might be due to variability of access to, or
effectiveness of, therapy, or variability in the utilisation
of early detection programmes, or perhaps more gen-
erally to differences in the level of health provision or
healthcare funding [30].
Studies investigating differences in outcome between

institutions or between physicians themselves are rare.
Such studies should be conducted with care as their
results may be controversial and not easily accepted by
the medical world. To minimise controversy, one could
recommend that such studies should be anonymous and
performed with the objective of improving the standard
level of care rather than promoting the institutions/
physicians with better outcome.
Until now, too few treatment outcome studies have

been based on a prespecified protocol, stating in
advance the hypothesis to be tested and the significance
level to be used for each comparison. Although data-
driven retrospective studies are valid tools for develop-
ing hypotheses, such hypotheses should always be fur-
ther tested in a prospective fashion.
As they aim at improving the quality of patient care,

well designed treatment outcome studies are of impor-
tance and should be encouraged. A new project investi-
gating heterogeneity in outcome using data from large
international multicentre clinical trials is actually under
way at the European Organization for Research and
Treatment of Cancer (EORTC) and research on the
methodology of such studies is being carried out in
order to specifically cover the case of survival data.
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