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Summary - This article is a short version of a report which presents a comprehensive analysis of clinical trials and
publicuiioas examining the value of cytotoxic chemotherapy in the treatment of advanced epithelial cancer. As a result of
the analysis and the comments received from hundreds of oncologists in reply to a request for information, the following
facts can be noted. Apart from lung cancer, in particular small-cell lung cancer, there is no direct evidence that chemotherapy
prolongs survival in patierits with advanced carcinoma. Except for ovarian cancer, available indirect evidence rather supports
the absence of a positive effect. In treatment of lung cancer and ovarian cancer, the therapeutical benefit is at best rather
small, and a less aggressive treatment scems to be at least as effective as the usual one. It is possible that certain sub-groups
of patients benefit from the treatment, yet so far the available results do not allow a sufficiently precise definition of these
groups. Many oncologists take it for granted that response to therapy prolongs survival, an opinion which is based on a
fallacy and which is not supported by clinical studies. To date, it is unclear whether the treated patients, as a whole, benefit
from chemotherapy as to their quality of life. For most cancer sites, urgently required types of studies such as randomized
de-escalations of dose or comparisons of immediate versus deferred chemotherapy are still lacking. With few exceptions,
there is no good scientific basis for the application of chemotherapy in sympicm-free patients with advanced epithelial
malignancy.

chemotherapy / carcinoma / overview

Résumé - La chimiothérapie du cancer épithélial avancé. Une revue critique. Cer arricle est une version abrégée d'un
rapport qui présente une analyse étendue d’études cliniques et de publications examinant la valeur de la chimiothérapie
dans le traitement du cancer épithélial avancé. Comme résultat de I'analyse et des commentaires supplémentaires de la
part d'un grand nombre d’oncologistes, nous pouvons retenir les faiis suivants: A part le cancer du peumon, en particulier
du type microcellulaire, il n’y a aucune preuve directe gue la chimiothérapie prolonge la survie des patients ayant un
carcinome avancé. A U'exception du cancer ovarien, les preuves indirectes existantes soutiznnent plutt I'absenice d’un effer
positif. Dans le traitement des cancers du poumon et des ovaires, le bénéfice théraperiique est au mieux modeste et un
traitement moins agressif parait étre aussi efficace que la thérapie habituelle. I est possible que certains sous-groupes de
patients bénéficient du traitement, mais les résultats disponibles ne permettent pas encore une définition suﬁisamy:gm
précise de ces groupes. Beaucoup d'oncologistes sont convaincus que la rémission de la tumeur prolonge la survie, opinion
basée sur un faux raisonnement, ¢! gui n'est pas mise en évidence par les études cliniques. Jusqu'a f'n:e'sem, il n’est pas
clair que I'ensemble des patients doivenr bénéficier de la chimiothérapie, en ce qui concerne la qualité de leur vie. Paur
la plupart des cancers, il y a toujours un mangue urgent d'études randomisées de certains (ypes, comme par exfnxgle les
comparaisons avec des doses moindres ou la comparaison entre une thérapie immédiate et une the_rap:e reportée. A part
guelgues exceptions, il n'y a pas de fondement scientifigne pour 1'application de la chiminthérapie chez les patients ne
présentant pas de symptomes.

chimiothérapie / carcinome / revue

* This articie is derived from a comprehensive report on the subject [1] to which the reader is referred for further details.
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Introduction

Epitheliai malignancies are responsible for more
than 80% of cancer mortality in the world. In the
Western industrialized countries they take a toll
of over I million iives per year. Among others
they include nearly all malignant tumors of tra-
chea, bronchus, lung, stomach, colon, rectum,
esophagus, breast, bladder, pancreas, ovary, cer-
vix and corpus uteri, head and neck, and liver.
Although reliable data on the treatment of ad-
vanced epithelial cancer seem to be unavailable,
one can safely assume that the majority of
patients receive some form of systemic cytotoxic
therapy before death and that in virtually all cases
such treatment is taken into consideration.

Ideally, the decision in favor of or against
chemotherapy should be influenced only by the
following questions. First, does the treati:ent pro-
long survival? Second, docs it coniribute to the
patient’s well-being, ie, io his or her quality of
life? Here we will try to answer both questions.

Let us begin with the first. Both laymen and
doctors who are not particularly familiar with
clinical oncology are likely to regard this question
as purely rhetorical and superfluous, for they will
take it for granted that if a notoriously toxic and
expensive treatment cannot cure, it must at least
have a beueficial effect on the patient’s prognosis.
In fact, this opinion is supported not only by the
incontestable, sometimes dramatic, success of
chemotherapy achieved in some non-epithelial
malignancies such as leukemia, Hodgkin’s disease
or highly malignant non-Hodgkin lymphoma, but
alsc by assertions of positive resuits in epithelial
cancer made in scientific nukiications or onco-
logical textbooks as well as in communications
intended for the public [6, 13, 21, 28, 43, 49, 62,
64, 94, 109, 112, 114, 127, 135]. These claims
are largely based on the observation that survival
rates have improved since the introduction of
chenotherapy into routine practice at the begin-
ning of the 1970s. Unfortunately, however, com-
parisons with historical controls tend to yield
highly biased results, so that in general, they are
inadequate for the assessment and quantification
of therapeutic advances [14, 29, 39, 40, 102, 117,
126, 139]. Thus, the improvement of diagnostic
techniques, the intensification of screening and
self-observation, and the refinement of disease
monitoring lead to earlier detection of the disease
or metastasis, thus prolonging survival even if no
real therapeutic progress has been made. Another
phenomenon causing bias is stage migration

which occurs because increasing diagnostic sen-
sitivity shifts the distribution of stages to the more
advanced ones. Paradoxically, this leads to an im-
provement of prognosis both in the early and the
advanced stages. While the former ones are dep-
leted of patients with advanced disease, the latter
ones profit from the addition of patients with a
relatively good prognosis. Further reasons for
biased results in poorly controlled studies include
differences in supportive care or in prognostic
factors (due to different inclusion criteria or self-
selection), and in methods oi quality of observa-
tion and follow-up.

In order to render possible an assessment of
the vast amount of published studies, it is useful
to classify the evidence for or against beneficial
treatment effects into direct and indirect ones.
Direct evidence permits, within the bounds of
statistical and methodological error implied by the
study design, the conclusion that the hypothesized
effect is present or absent. It always comes from
a randomized study. There are three types of stu-
dies differing markedly in their intepretability and
the strength of positive or negative outcomes:

i) Randomized comparisons of patients treated
with the regimen or substance T in question, with
controls receiving identical treatment with the
omission of T. In particular, comparisons with un-
treated controls; ii) randomized comparisons of
immediate versus deferred therapy, ie treatment
started on symptoms only; iii) Randomized dose-
effect studies.

Indirect evidence is obtained from studies in
which differences of survivail curves cannot be put
down to successful treatment in the superior
group. This applies to two classes of investiga-
fions:

i) Randomized comparisons of different
chemotherapy regimens; ii) non-randomized com-
parisons of therapy groups.

See [1] for a discussion of the relative value
of evidence from these studies. For what follows
it suffices to note that if all pairwise randomized
comparisons of different chemotherapy regimens
yield null results then this supports the hypothesis
that none of them is effective.

The starting point of the present assessment
was recent surveys of the state of the art of clini-
zal oncology, especially those published by the
EORTC on randomized trials in cancer. I at-
tempted to gain a comprehensive and up-to-date
view of relevant studies yielding direct or indirect
evidence. Apart from searches into medical litera-



ture data banks and the inspection of receut pro-
ceedings of congresses, this inciuded a personal
enquiry addressed to over 350 oncologists and
oncological research units all over the world. The
aim of the inquiry was two-fold: first, to ask for
information on research that was unpublished or
unknown to me and, second, to obtain an idea of
the rationale and justification of cancer
chemotherapy, particularly put forward by those
oncelogists who were unable or unwilling to
quote direct evidence for beneficial effects.
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Direct and indirect evidence

Table Ia/b gives a summary of direct and indirect
evidence regarding prolongation of survival
through cytotoxic therapy in some major
epithelial tumors. Note that the symbols + or (+)
merely state the existence of evidence. They do
not imply that cytotoxic therapy generally pro-
longs the expectation of survival, but only that
this holds true for at least one regimen. Similarly,
the negative signs only extend to the regimens
that have been investigated, so far.

Table Ia. Direct evidence from randomized studies on the question of whether palliative chemotherapy riolongs

survival.
Type of study

Site Chemotherapy + X Immediate vs Dose-effect-

vs X alone deferred therapy studies

(X = any treatment)

Lung, small-cell + (%] ~
Lung, non-small cell ) - (7]
Colon/rectum 1] unclear (]
Stomach - 1) 7]
Pancreas - 1] <D
Bladder %] (72 %]
Breast - -) -
Ovary @ %] unclear
Cervix Uteri @ %] -
Endometrium & 1%} 1%}

©@: There is no avidence of this type; + or — The evidence is definitely positive (negative, response); (+) or (-): Unclear evidence;
on the whole rather positive (negative, respectively). In case of (+): the effect is, if any, small.

Table Ib. Indirect evidence on the question of whether palliative chemotherapy prolongs survival.

Site

Randomized comparisons
of different regimens

Type of study

Non-randomized comparisons
of patient cohorts

Lung, small-cell
Lung, non-small cell
Colon/Rectum
Stomach

Pancreas

Bladder

Breast

Ovary

Cervix uteri
Endometrium

+

unclear -

For explanatory notes see table la.



442

For the reasons discussed above, evidence from
non-randomized studies (mostly evaluations of
secular trends in survival rates) is stated only when
negative, ie, when it suggests that the introduction
and development of chemotherapy has not markedly
changed the prognosis of cancer patients.

Even more surprising than the large number of
regative signs is the high percentage of zeros.
This means that, to-date, the corresponding ques-
tion has not even been subjected to serious in-
vestigation. For a detailed discussion with a
substantiation of the statements made in table I
for various sites, we refer to the underlying report
[1]. Here we will briefly comment on the main
evidence, with emphasis on the direct one.

In the case of smali-cell lung cancer a prolon-
gation of survival by means of chemotherapy (cy-
clophosphamide, nitrogen mustard, ifosfamidz, or
ifosfamide + CCNU) has been established in two
randomized trials versus no-treatment controls
[48, 74]. In addition, a consolidation therapy for
responders seems to have a positive effect on sur-
vival [36, 65]. Finally, there is considerable and
unanimous evidence (see eg the eight randomized
studies compiled by Malik [84]) that the combi-
nation of chemotherapy with radiation therapy is
superior to radiation therapy alone. However, the
benefit from chemotherapy is by no means strik-
ing: the increase in median duration of survival
hardly exceeds three months, so that in every
single case the side effects of chemotherapy have
to be weighed against its rather short-lived
success. Two further caveats should be noted.
First, no survival advantage was found in three
randomized studies [77, 128, 137] comparing
chemotherapy with hemibody irradiation. In fact,
Laing et al [77] even found that for patients
having mostly tumors restricted to the thorax and
neck region, hemibody irradiation resulted in
significantly longer survival than combination
chemotherapy with nitrogen mustard + vinblastine
+ procarbazine + prednisolone. Second, there are
not any good indications that high-dose therapy
is superior to standard-dose therapy [41, 67, 69,
82, 98]. In an interesting study by Harris et al
[53], no significant survival difference was ob-
served between a mild, oral chemotherapy given at
home and an intensive iv in hospital therapy.

For non-small cell lung cancer (NSCLC), a
positive effect of different regimens has been
noted in at least eight randomized stdies versus
controls receiving no active treatment [20, 25, 46,
48, 107, 108, 113, 138]. However, the differences

in median survival times found in these studies
were in the order of only a few weeks and hardly
exceed the duration of therapy itself. Moreover,
several studies [32, 76, 78] suggest that it may
be advantageous to defer treatment in patients
without severe symptoms.

Indirect evidence of positive effects of
chemotherapy in NSCLC is nut more conclusive
than direct evidence. While the addition of
cisplatinum to standard regimens gave a slight
survival improvement in two small studies [38,
45], no advantage was seen in other trials [7, 9].
In addition, in the secular deveiopment of survival
rates, a distinct’ improvement over the past 20
years is not perceivable for the entirety of patients
[8], let alone for patients in advanced stages who
invariably have an extremely poor prognosis with
5-year survival rates of about 2% [122].

In colorectal cancer, even with the most active
regimens, complete remissions are still an excep-
tion. No randomized trials including no-treatment
or low-treatment controls seem to have been pub-
lished. The only studies providing direct evidence
are those by Hine and Dykes [59] and The Nordic
Gastrointestinal Tumor Adjuvant Therapy Group
[i23] comparing immediate therapy (5-Fu +
CCNU, sequential methotrexate + 5-Fu + folinic
acid, respectively) versus a deferred cytotoxic
therapy given only when required by the symp-
toms. (In the study by Hine and Dykes the onset
of the treatment was defined not by the detection
of metastasis but by the observation of a signif-
icant increase in serum CEA). The results of these
studies are conflicting. While Hine and Dykes ob-
tained almost identical survival curves, the
Swedish Study Group found a significant survival
advantage for immediate therapv, the median
difference being 5 months. Note, however, that 20
months after randomization, the survival rates in
the two patient groups dropped to an identical
level. There is not any good iundirect evidence of
beneficial effects of chemotherapy either. No
clear survival difference has been found in ran-
domized studies of various regimens nor is there
any positive trend in survival rates with patients
with metastasized colorectal cancer [97, 122].
Note that a retiospective study comparing patients
receiving 5-Fu with a low-treatment group of
comparable structure yielded very similar survival
curves [91].

For advanced gastric cancer, only three ran-
domized studies seem to have been published that
directly address the problem of whether



chemotherapy extends survival. Essentially, the
results of these studies are negative. In an early
small study, Moertel et al [90] compared the com-
bination of radiation therapy with 5-Fu.with radia-
tion therapy alone. There was significant survival
advantage for the combination, possibly due to an
enhancement of the effects of radiotherapy, but
the difference in median survival was less than
three months. In a double-blind controlled trial,
Kingston et al [73] evaluated the efficacy of 5-Fu
+ MeCCNU compared with placebo in 193
patients with unresectable gastric carcinoma. The
gioups were well balanced with respect to age,
length of history, and performance status. The sur-
vival curves were very similar. Dent et al [27]
randomly assigned 67 patients with stage T4 or
M1 to one of three groups: i) a no-treatment con-
trol group, ii) radiation therapy +5-Fu, and iii) iv
chemotherapy with thiotepa. Survival of patients
was the same in all arms of the trial. None of
the numerous randomized trials of quite different
chemotherapy regimens demonstrated a marked
therapeutic difference [60, 85]. While the re-
sponse rates achieved with monotherapy are typi-
cally about 20% or less, up to 50% response can
be achieved by combination therapy (eg, FAM);
however, in most cases, the remission is only par-
ial. There is no evidence that combination ther-
apy is superior to single-agent therapy regarding
length of survival.

As for pancreatic cancer, the influence of
chemotherapy on survival has been directly
assessed in three randomized trials, namely the
studies by Mallinson e: al [87], Frey er al [44],
and Schnitzler et al {111} comparing combination
chemotherapy with a no-treatment arm. The re-
sults of these trials are unclear. The study by Mal-
linson et al includes 40 patients, 21 of whom were
treated with CMFV. Only 15 patients, however,
presented with manifest dissemination of the
tumor, and in 14 cases histological confirmation
was lacking. The chemotherapy group showed
significantly longer survival than the control
group. In contrast to this result, the more sizeable
study of Frey er al in 152 male patients with non-
resectable, histologically confirmed carcinoma
was completely negative. The group receiving
cytotoxic treatment (5-Fu + CCNU) had an even
shorter median survival (3.0 months) than the
control group (3.9 months). A negative result with
multiple crossings of the survival curves was also
obtained in the study by Schnitzler et al iil]
using 5-Fu + ADM + BCNU. Again, this study
is of limited value, since it contained only 30
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evaluable patients (13 treated, 17 controls). The
indirect evidence also produces a megative pic-
ture. Never have there been any observations of
marked (let alone consistent) differences among
chemotherapy regimens when compared in ran-
domized trials. This is particularly true for com-
parisons of single-agent therapy with combination
therapy. Since survival rates are still extremely
poor, even in patients without manifest distant
metastases, no substantial progress can have been
made in the past.

Of particular interest is the case of breast cancer
since among all cancer sites it is the one to which
falls the greatest share of chemotherapy. Mcdern
therapy using various combinations of cytotoxic
drugs, like CMF, CAF, or VAC, achieves response
rates of 40-80%, yet the proportion of complete re-
sponders is almost always lower than 20%.

There is no direct evidence that chemotherapy
prolongs survival of breast cancer patients. Both
controlled studies using untreated controls and
randomized comparisons of immediate versus
deferred therapy are lacking. There are, however,
some investigations approaching the latter compari-
son, namely, trials of combined endocrine/
chemotherapy versus either endocrine single-agent
therapy or a sequential endocrine-chemotherapy.
Unfortunately, the seven studies of endocrine ver-
sus combined hormone/chemotherapy are very
small (see the survey by Macaulay and Smith [83]
as well as the publication by Kiang et al [72] and
they do not yield any clear indications for differ-
ences between the treatments. Negative findings
also result from the numerous comparisons of
sequential versus combined applications of en-
docrinc/chemotherapy. Two recent, fairly large,
and well documented cross-over studies (Taylor
et al [120], The Australian and New Zealand
Breast Cancer Trials Group [121]) are worih men-
tioning. In the study by Taylor et al, 181 patients
aged 65+ years received either initial treatment
with Tamoxifen or CMF. On progression they
were crossed over to the other treatment. In this
study, initial hormonal therapy was not only sig-
nificantly less toxic but induced a slightly longer
survival than CMF, bosh in ER-positive and ER-
negative patients. The three-arm Australia/New
Zealand trial compared sequential administration
of AC + Tam (starting either with chemo- or hor-
mono therapy) with AC + Tam given simul-
taneously in 339 post-menopausal patients under
70 years. The survival in all three groups was vir-
tually identical.
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There are more than 30 randomized trials in
which therapy given to the patient groups consists
of the same combinations of cytotoxic drugs and
differs only in the intensity of the route and
timing of administration (for reviews see [58, 83,
103, 119]). In some of these studies survival has
not been analysed and others are too small for
any meaningful evaluation. Marked or significant
differences favoring the more intensive regime
have neither been found for single-agents like 5-
Fu or doxorubicin nor for combination chemother-
apy. Observe that for the reasons discussed above,
the dose-intensity analysis presented by Hryniuk
and Bush [63] is of little value and cannot ques-
tion the results of randomized trials. A comment
is warranted on the only two studies that resulted
in discernible treatment differences. In the study
by Tannock et al [119], two different doses of
CMF were compared. There was a significant
(though small) advantage for the higher dose (me-
dian survival = 15.6 vs 12.8 months) but this may
be due to the fact that there were highly signifi-
cant differences between the treatment groups
with respect to prognostic factors. After adjust-
ment for this imbalance, the survival differences
were no longer statistically significant. Carmo-
Pereira etr al [17] compared identical cumulative
doses of doxorubicin given in two regimens of
different intensity and length. The shorter and
more intensive application was found to yield
longer survival. Of course, this does not imply
that higher single doses are advantageous as such.
In this context, a study by Harris er al [52] is
noteworthy; a slightly better surviva! was ob-
served for short-term administration of mitoxan-
trone compared with a continuous admimstration
of identical doses of the same drug. Furthermore,
there is no indirect evidence for beneficial effects
of chemotherapy on survival. An enormous num-
ber of phase-III studies have been conducted com-
paring a variety of quite different regimens, but
never (and this is actually surprising in view of
the large amount of material) have there been any
findings of a distinct, let alone reproducible, sur-
vival advantage (see [54, 57, 83, 103]). In par-
ticular, this holds true for the comparisons of
combination versus single-agent chemotherapy. In
one study [15], a significant advantage of CMF
over L-Pam was observed but the difference was
small (median survival = 12 vs 9 months) and the
mean DFS in the CMF-group was 3 months longer
than in the L-Pam group, thus favoring CMF
somewhat with respect to prognosis. Moreover,
the difference was confined to patients with poor

initial prognostic status, namely those with liver
metastases, or non-ambulatory performance sta-
tus. Ahmann et al [2] conducted a meta-analysis
of three consecutive randomized studies of com-
bination chemotherapy versus single-agent
chemotherapy with methyl-CCNU, ifosfamide, or
adriamycin (a total of 131 patients). After pooling
the single-agent groups, the median survival for
the combination was 3.7 months longer, but ifos-
famide alone was even superior to the combina-
tion. In addition, the difference found in the
meta-analysis was not statistically significant.

An additional comment on the subject of breast
cancer is called for. It has been claimed that ag-
gressive chemotherapy can prolong survival in
certain sub-groups, particularly in patients with a
*high risk’, ie, a poor prognosis. These assertions
are based on sub-group analyses of randomized
studies comparing regimens of different aggres-
siveness [eg, 11, i2, 15, 19, 72, 106, 121]. Now,
as is well known, analyses of this type tend to
produce artefacts [81]. Moreover, an evaluation
of the relevant studies shows that the findings are
by no means clear and consistent. Thus, in a more
recent, extensive well-designed clinical trial com-
paring endocrine and cytotoxic therapy given
sequentially or in combination [121], no sub-
group could be identified that profited from the
more aggressive strategy.

As for the secular development of survival
rates of breast cancer patients, publications are
coatradictory, the weight of evidence being rather
negative (eg, [70, 93, 100, 101, 104, 109, 110,
125, 131, 132, 140]). In this regard, Henderson
et al [57] correctly state: “Most retrospective stu-
dies have failed to show that the survival of
patients with advanced breast cancer has changed
very much over the past 20-30 years”.

Summarizing, one still has to agree with Mac-
aulay and Smith [83], who conclude their com-
prehensive survey of randomized studies in
advanced breast cancer with the following re-
mark: “On this basis there trials argue for a con-
servative approach to the management of this
disease. There is no evidence that asymptomatic
patients need any form of aciive treatment.”

Ovarian carcinoma is considered to be a tumor
that is sensitive to a cytotoxic therapy; most on-
cologists are convinced that modern regimens,
particularly those containing cisplatinum or its
analogon carboplatinum, prolong the survival of
patients even in advanced stages (FIGO IV or
FIGO III with non-completely resectable tumors),



which are the majority of newly diagnosed cases.
This opinion is mainly based on historicai com-
parisons and on unclear iadirect evidence from
randomized studies. Strangely enough there is
hardly any direci evidence. Randomized compari-
sons with untreated controls or of immadiate ver-
would probably no longer be accepxed smce most
clinicians consider the use of chemotherapy as un-
renouncible. Also, there are no pure dose-effect
studies, at least no randomized ones. The dose-
intensity analysis published by Levin and Hryniuk
[80] is based on a collection of quite incom-

narahla c¢tndiac and hanca lanke anu snnslnciva
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ness. There is, however, one small study by
Wiltshaw et al [136] which compares high-dose
cisplatinum with low-dose cisplatinum + chloram-
bucil. The high-dose arm had longer median sur-
vival (24 vs 14 months); subgroup analysis
indicated that the advantage was confined to
paucuta in atasc FIGO IlI vvu.h a residual tumor
greater than 2 cm. The positive (indirect) evi-
dence for ovarian cancer noted in table Ib comes
from 13 randomized studies comparing cis-plat-
inum-containing combination chemotherapy with
non-cis-platinum- containing chemotherapy [5,
16, 23, 26, 35, 50, 79, 96, 99, 116, 118, 130, 134].
Though the resuits are not quite ciear and con-
sistent, they tend to give support to the conjec-
tured positive effect of cis-platinum (or its less

toxic analogue carboplatmum) for patients in
stage FIGO III. There is no indication, however,
that this also holds true in stage IV which com-
prises virtually no 5-year-survivors [75, 136].
And, contrary to the opinion of some oncologists,
it is doubtful whether the success in stage Il is

a duorable one iustifvine a loneo-term administra-
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tion of an aggressive therapy. Moreover, it is
doubtful if the immediate use of cisplatinum
offers an advantage over a sequential strategy
starting with a less toxic regimen. Thus, in a large
trial comparing sequential chlorambucil + cisplat-
inum (the latter given in the case of tumor pro-
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cisplatinum, the survival in the two groups was
practically identical [S01.
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The induction of a remission, ie a measurable
decrease ‘'of the tumour mass, is the primary goal
of palliative chemotherapy. Most clinicians judge
the “activity” of the therapy by the response rate.
Complete as well as partial responders will often
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not only experience an alleviation of symptoms
but, as clinical trials almost unanimously show,
they can expect to survive longer than non-re-
sponders [117]. This observation leads a great
number of oncologists to the conclusion that a re-
sponse to chemotherapy prolongs the survival

tima af tha natiant In fant thic
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at first glance, so obvious and logical that its
popularity is hardly surprising. The structure of
the argument and of its implications deserves a
close analysis. First note that the conclusion is
neither logically true nor evident from the facts.
It would be a logical imp]ication only if patients
u.apuuduic [y thctap_y survived u‘?u‘:ger than ulc:_y
would without the treatment, a fact which cannot
be deduced from their advantage over non-re-
sponders. At least three different explanattons can
te given for the phenomenon, none of them im-
plying beneficial therapeutic effects. (They are
perhaps the reason why differences in survival
time between responders and non-responders are
no longer accepted by the FDA as evidence for
effective treatment, [68]).

NOAmEIma oo s

i) Time-to- response bias; ii) Selective bias;

lll) Overireaiment of non-rcsponuers.

Time-to-response-bias is bias due to the defi-
nitions; on average, responders should survive
slightly longer than non-responders simply be-
cause they must live a minimum intervai after the

onset of therapy in order to be classifiable as re-
enonders. Selection bias arises if resnonders form

SPULNCLIS, STACLUITEL Uias @alishs 2L ILopRiiiatils e

a subgroup of patients with a favourable progno-
sis who would have lived longer than non-re-
sponders whether they had received the treatment
or not. This hypothesis, which is perhaps the most
frequent objection to the alieged benefit of ther-
apy to responders, cannot be tested directly, but

thaws ava nthar wave af carrnharatino it fcea
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below). As for the third explanation, it is fairly
obvious that a toxic treatment can be harmful to
those patients whose disease does not respond to
it. This uppiies particularly to progressive cases
whose state of heaith often deteriorates rapidiy.
In this context, another aspect is worth mention-

i aseunma that racnandere da hanafit
lllg LCI. ud> axuiiiv u'al. LILIPUBIGTIS BV vanataals

from their therapy in expected survival. Many on-
cologists emphasize that this holds true at least
for complete responders. Even then, this effect
cannot be used as a self-evident argument in
favour of the therapy unless it can be shown that
there is a benefit for the entire patient group as
otherwise the gain seen in responders must have
been compensated for by the loss suffered by non-
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responders. In these circumstances the treatment
raises a considerable ethical problem.

In what follows we want to analyse more
closely the hypothesis of an improvement of prog-
nosis in responders, brought about by the therapy.
If this hypothesis were true, one would expect and
postulate that of two therapies yielding different
response rates, the one giving the higher rate
should be superior as to survival; this difference
must be demonstrable in randomized studies and
it must be reproducible. The requirement of re-
producibility is important since in a single study
the results might be attributed to prognostic fac-
tors. If produced repeatedly, however, this argu-
ment would fail because i: would be inexplicable
that the prognostically superior group of patients
shouid always lie in the same arm of the trial.

Let us have a look at the data in the light of
these arguments. It is well known from clinical
trials, though somewhat enigmatic to the non-
oncologist, that, while the response rates of
tumours show extreme variations with different
chemotherapies, this is not reflected in clear
differences in the corresponding survival curves.
One has to distinguish between the variability of
rates obtained when compiling published trials,
and the differences between response rates of two
or more regimens compared in the same ran-
domized trial. The former can be explained quite
naturally by diverging study designs. Note that
the response rate found in a patient sample is
known to depend on a number of factors such as
patient characteristics, treatment, method of data
collection, or statistical variability [33, 34, 71,
117, 126, 133]. Nonetheless, the extent of the
ranges of rates found in clinical studies is quite
surprising. Thus, a recent survey of randomized
studies of combination chemotherapy in advanced
breast cancer [83] lists 75 groups (arms of differ-
ent trials) including more than 40 patients each;
the achieved response rate ranges from 25-76%.
Similar ranges are found in colorectal and
stomach cancer. Still more intriguing are the strik-
ing differences in response rates found between
the arms of the same randomized trials which are
not reflected in differences in survival curves. Not
infrequently, even the arms showing lower re-
sponse rates do better in their survival.

The lack of any apparent relationship between
response and survival is by no means biologically
implausible. The reduction of a large tumour mass
by 50% may simply by insufficient for a signif-
icant change in the course of an agvaiced disease

[37]. It is likely that tumour size is less important
for prognosis than the distribution of tuinour
mass, ie the site of metastasis. Also, there are
empirical findings indicating an enhancement of
malignancy as a result of chemotherapy [88].

Does chemotherapy improve the quality of life?

Many oncologists admit the lack of evidence for
positive effects of chemotherapy on the duration
of survival in advanced solid cancer; yet, they
point out that this is not the primary goal of treat-
ment, but that chemotherapy is aimed rather at
improving the quality of life (QL) of the patients.
This point of view is entirely legitimate.
Moreover, if toxic cancer treatment cannot pro-
long survival, then the therapist has the duty to
furnish proof that it improves QL. New QL is a
complex and somewhat hazy notion. It includes
tumour-related symptoms as well as the various
toxic effects of therapy, and numerous further par-
ameters of subjective well-being such as appetite,
capability of continuing normal activities, and the
degree of anxiety or depression.

The measurement of QL raises many methodo-
logical problems concerning the scale, validity,
and reliability of the measurement. Several differ-
ent instruments have been proposed and used in
clinical trials but, as yet, no consensus has been
reached on the selection of relevant variables, the
method and timing of data collection, the weight-
ing and combination of the parameters [30, 47,
89, 129). In principle, adequate proof of improve-
ment of QL due to therapy can be obtained in
randomized studies only (ualess the definition of
QL exhausts itself in a description of toxicity of
therapy). Phase-II studies monitoring the param-
eters of QL are not very convincing because in
these studies therapeutic effects cannot be sepa-
rated from the factor “intensity of inedical care”.

Palliation in the narrower sense, namely the re-
lief of tumour-related complaints, is certainly cne
aspect of QL which is easier to demonstrate.
Often the effects are so evident that there is no
need for a verification by clinical trials. Indeed,
many oncologists justify their use of chemother-
apy with reference to palliation. In clinical prac-
tice, however, this justification applies only to a
fraction of the patients treated, eg, according to
Drings [31], to patients suffering from severe
pain, pleura! or other effusions or paraneoplastic
syndromes. A look at the guidelines for stand-
ardized tumour therapy [103, 115] shows that at
least for some tumour sites an application of



chemotherapy is recommended independently of
the patients’ symptoms.

There are at least three reasons why in reality
cytotoxic treutment is not restricted to sympto-
matic patients. First, a large number of oncolo-
gists are convinced of the therapeutic effects.
They justify the early use of chemotherapy by
virtue of its apparent success. Second, the gener-
ally accepted demand to treat patients if possible
within the scope of clinical studies leads to the
result that many patients are treated according to
uniform study protocols rather than to individual
plans suiting their symptoms and needs. Third, the
patients’ request for treatment may play a role.
Desperate patients will urge the doctor to become
active and willingly accept considerable side-ef-
fects of treatment, if only to escape the passive-
ness of waiting (see the description of the
problem by Nagel [95]). It is doubtful, however,
whether this natural request can justify a toxic
treatment which does not prolong the expected
duration of survival and which is applied without
an immediate need for palliation.

Also, the aim of palliation of symptoms by
chemotherapy conflicts with the maxim followed
by some oncologists that the more aggressive cy-
totoxic therapy is the more promising it is.

Let us return to the more general concept of
QL. It has been noted in several clinical studies
[4, 10, 42, 105, 124] that the responders to
chemotherapy may benefit from the treatment as
to their QL. The benefit can be threefold: First,
as already mentioned, the tumour remission can
lead to relief from pain. Second, after the induc-
tion of a partial or complete remission, the ag-
gressive therapy is often stopped so that the
responders are spared toxic side-effects. Finally,
response has positive effects on the patients’
psyche. An improvement in mood as a result of
chemotherapy can, despite the side-effects, be in-
duced even if the patient is symptom-free at the
beginning of the treatment, for the response to
therapy and the hope brought about by this re-
sponse is, independent of objective justification
for it, an important component of QL [55] and
thus an essential part of medical care.

It would, however, be a serious, though com-
mon error, to assume that the gain in QL seen in
responders is an indisputable argument in favour
of therapy. The (statistical) proof that treatment
leads to an improvement in QL must b¢ furnished
for the entirety of the treated patienis. Since re-
sponders cannoi be determined in advance, their
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possible benefit from chemotherapy must be balznced
against the harm done to the other patients.

To date there have been no randomized studies
yielding clear evidence for an improvement of QL
by means of chemotherapy. This is hardly surpris-
ing because the evidence must satisfy the same
high methodological standard as in the case of
survival. In other words, the same studies which,
by their design, are suitable for showing a sur-
vival benefit due to a therapy, are also suited for
providing evidence of an improvement of QL by
treatment. In the case of QL one can expect, «
priori, to find even less evidence because the
measurement of subjective well-being has rarely
been part of the clinical trials. Clearly, studies in
which the investigation of QL is, as is usual, re-
stricted to the treatment-related toxicity cannot
yield evidence of an improvement of QL.

To the author’s knowledge, the only studies at-
tempting to furnish direct evidence are the three
trials mentioned above comparing immediate
chemotherapy with deferred therapy in non-small
cell lung cancer. In these studies, QL in the no
immediate treatment group was at least as good
as in the immediate treatment group. Indirect evi-
dence has been provided in the studies of Baum
et al [4] and Coates et al [22] for patients with
breast cancer. While the results of these investiga-
tions give some indication that QL may be im-
proved by chemotherapy, the study designs have
severe methodological flaws which, moreover, are
of a kind that might have produced the finding
as an artefact. Thus, in the study by Coates et al,
patient groups differed with respect to the
frequency of the visits to the doctor and the hospital.
Also, time-dependence of well-being was not ade-
quately accounted for. (See [1] for a more detailed
discussion of these studies). It is worth mentioning
that in a recent matched-pair study comparing
chemotherapy with an unconventional cancer treat-
ment it was found that the decrease of QL over time
was very similar in the two groups [18].

Today, many responsible oncologists are aware
of the fact that strong evidence, both for a pro-
longation of survival and for an improvement of
QL by chemotherapy in advanced solid cancer is
lacking, and they draw practical consequences
from it. Thus, the “Consensus-Development-Con-
ference” [24] gives the following recommendation
for the use of chemotherapy in metastasized
breast cancer: “For most patients with metasta-
sized disease one shauld start with endocrine ther-
apy as a first-line treatment”.
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It should arouse concern, however, that accord-
ing to opinion polls, many oncologists would de-
cline to accept cytotoxic therapy in their own case
[3, 51, 86, 92]. Also, the observation made by
Holli et al [61] on 252 patients with advanced
breast cancer that the “risk” of receiving cytotoxic
therapy was three times as high in the terminal
stage as in the remainder of the patients, does not
point to a use of therapy which is particularly
geared to patients’ well-being.
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