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Summary The UK Medical Research Council (MRC) randomized trial of gastric surgery, STO1, compared conventional (D1) with radical (D2)
surgery. Sample size estimation was based upon the consensus opinion of the surgical members of the design team, which suggested that a
change in 5-year survival from 20% (D1) to 34% (D2) could be realistic and medically important. On the basis of these survival rates, the
sample size for the trial was 400 patients. However, this trial was exceptional in the way that a survey of surgeons’ opinions was made at the
start of the trial, in 1986, and again before results were analysed but after termination of the trial in 1994. At the initial survey, the three
surgeons from the trial steering committee and 23 other surgeons experienced in treating gastric carcinoma were given detailed
questionnaires. They were asked about the expected survival rate in the D1 group, anticipated difference in survival from D2 surgery, and
what difference would be medically important and influence future treatment of patients. The consensus opinion of those surveyed was that
there might be a survival improvement of 9.4%. In 1994, prior to closure of the trial, and before any survival information was disclosed, the
survey was repeated with 21 of the original 26 surgeons. At this second survey, the opinion of the trial steering committee was that 9.5%
difference was more realistic. This was in accord with the opinion of the larger group, which remained little changed since 1986. The baseline
5-year D1 survival was thought likely to be about 32%, which corresponded closely to the actual survival of recruited patients. Revised sample
size calculations suggested that, on the basis of these more recent opinions, between 800 and 1200 patients would have been required. Both
surveys assessed the level of treatment benefit that was deemed to be sufficient for causing surgeons to change their practice. This showed
that the 13% difference in survival used as the study target was clinically relevant, but also indicated that many clinicians would remain
unwilling to change their practice if the difference is only 9.5%. The experience of this carefully designed trial illustrates the problems of
designing long-term, randomized trials. It raises interesting questions about the common practice of basing sample size estimates upon the
beliefs of a trial design committee that may include a number of enthusiasts for the trial treatment. If their opinion of anticipated effect sizes
drives the design of the trial, rather than the opinion of a larger community of experts that includes sceptics as well as enthusiasts, there is
likely to be a serious miscalculation of sample size requirements. © 2000 Cancer Research Campaign
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In 1986 the UK Medical Research Council (MRC) designed arial in cancer, and to date there are still very few trials comparing
randomized clinical trial (STO1) comparing D1 versus D2 surgerytwo or more alternative methods of surgery.

for operable gastric cancer. At that time D1 surgery was the

conventional surgical procedure for gastric surgery in the WeSEVIETHODs

while D2 radical surgery with extended lymph node dissection

was standard practice in Japan. Japanese reports, based upon m9sign of STO1 trial

randomized studies, indicated probable major survival benefits ] ] ) ] ]
associated with D2 surgery. Five-year survival of (Japanese) pbhe STO1 trial design team, which later formed the trial steering
patients was nearly double that of (Western) D1 patient§°mmittee’ included three consultant surgeons with an interest in
(Maruyama et al, 1987). However, it was unknown whether theslieatment of gastric cancer. Patients with resectable advanced
results were partly or entirely due to factors such as patient sele@@Stric cancer were to be randomized between the standard UK
tion and rigorous staging classification. The MRC trial wasCPeration (variations on the D1 theme) and the more radical D2
designed to address these questions, using randomization to ens{ffg€ction practised by members of the Japanese Research Socie

an unbiased comparison. The principal end point of the study wder Gastric Cancer. Eligible patients were defined as potentially

5-year survival. One noteworthy aspect of this trial is that it repre€Urative.  FHN, , that is stage I-lll gastric cancer, without

sents one of the earliest examples of a purely surgical randomiz&@sitive infracolic aortic nodes. All patients underwent staging
laparotomy to confirm potentially curative disease. Eligible

consenting patients fit for either D1 or D2 surgery were then
randomized centrally (over the phone) within the same operating

Received 28 October 1998 session. More extensive details of the staging and surgical proce-
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Accepted 8 July 1999 dures have been published elsewhere (Cuschieri et al, 1996, 1999)
When the trial was being designed in 1985-86, there was
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A SURVEY OF SURGEONS’ OPINIONS IN RELATION TO THE
MRC GASTRIC CANCER SURGERY TRIAL

A: Al of you will have had considerable experience with D1 surgery but most will have
been using D2 resection for nearly the first time in this trial. You may possibly feel
that the resection is more difficult, hazardous for the patient, time consuming or
inconvenient than D1 resection. Your opinion may have been altered by your
continued experience with D2 resection as the trial progressed.

Primarily we are interested in how seriously you rate the possible extra difficulty of
the D2 resection by asking you to balance this against a proposed improvement in
the 5-year survival rate from this operation. Suppose you have been told on good
authority the exact improvement you would obtain by treating patients with D2
resection. If there was exactly zero improvement you would presumably use D1
resection in the future. If there was a 30% improvement (ie from 25% up to 55% 5-
year survival) you would presumably use D2. Somewhere in between these figures
there is likely to be a difference where you would change from D1 to D2. There may

C: We are also interested in your expectations of the difference in S-year survival rates

which might result from employing D2 rather than D1 resection for eligible patients.

We are not asking you to predict the results of this individual trial but rather the
result which would eventually emerge from experience with many thousands of
patients. Naturally you are not sure what difference would really emerge and you
are likely to feel that differences over a wide range are plausible. Nevertheless you
many feel that there are some parts of this range which are more plausible than
others. We therefare ask you to enter your weight of belief in each of the possible
intervals of difference shown in the table below. The stronger you believe that the
difference will truly lie in a given interval the greater should be your weight for that
interval. If you believe it impossible that the differences lie in a given interval your
weight should be zero. Your weights should add up to 100.

(NB: By 0-5% advantage to D2 we mean that the 5-year survival rate for D2 will be
between 0% and 5% more than that for D1 resection; eg if 5-year rate for D1 is 25%
it will be 25-30% for D2.)

be a range of differences where the decision would not be clearcut ie a range where
you felt the two operations to be roughly equivalent. Please mark the changeover
point or this range on the scale of treatment differences shown below. In making
your decision you will be weighing the possible extra difficulty of D2 with a given
improvement in survival rate.

C1: Expected differences in 5-year survival rates for D1 versus D2

5-year survival rate

Al: Differences in 5-year survival rate that would influence you to use D1 or D2
D2 worse than D1 by (%) D2 better than D1 by (%)
Difference
Your n 5'_Ye?|=r 25+ | 20-25 | 15-20 | 1015} 5-10 | ©-5 § ©0-5 | S-10 [ 10-15|15-20| 20-25 | 25+ | Total
14 survival
ety T T T T T T T T T T T s ,
25 20 35 10 5 ¢ 5 10 15 20 25 e::‘r'y: 100
«— ADVANTAGETO DI — +— ADVANTAGETO D2 —
D2 worse than D1 by (%) D2 better than D1 by (%)
USE D1 USE D2
Hypothetical — Vﬁ — 25+ | 20-25{ 15-20| 10-15] 5-10 | 0-5 i 0-5 | s-10 | 10-15] 15-20 | 20-25| 25+ | Total
1T 17 17T 17T 17T T 171
Hypothetical
25 20 15 10 S O 5 10 15 20 25 J:n‘:ﬂ::'“ 20 | 20 0 4 0 0 20 4 0 20 0 20 | 100

The hypothetical example corresponds to a rather mad surgeon who believes
equally that either D2 is worse than D1 by 25 + % or D2 is worse than D1 by 20-
25% or D2 is better than D1 by 0-5% or D2 is better by 15-20% or D2 is better by
25 + % and that other differences are impossible!

The hypothetical example corresponds to a rather mad surgeon who thinks he
would use D2 if D1 gave less than a 15% advantage in 5-year survival, and who
would only definitely use D1 if it gave more than a 20% advantage. In between
these limits (shaded area) he feels the treatments are roughly equivalent.

PLEASE FILL IN YOUR OWN JUDGEMENT ON THE SCALE ABOVE THE EXAMPLE PLEASE FILL IN YOUR OWN BELIEF IN THE ROW OF THE TABLE ABOVE THE EXAMPLE

Figure 1  Extract from the survey questionnaire

clinically important survival benefits that might follow D2 would enable an improvement of 13.5% (to 33.5%) to be detected
surgery. However, this information was necessary for the estimawith a 5% P-value and 90% power (Machin et al, 1997).
tion of sample size (Fayers and Machin, 1995). From pastherefore, in 1986 the STO1 trial was launched with a target
experience in UK, the baseline survival at 5 years for such patiensmmple size of 400 randomized patients. Since the eventual
undergoing a D1 resection was judged to be 20%. This estima#smnalysis would depend upon comparison of survival rates, it would
was obtained as a consensus opinion of the three surgical membergy be possible to analyse the data after sufficient ‘events’, in this
of the STO1 design team. Japanese figures, based upon obsergase deaths, had occurred (Fayers and Machin, 1995). The
tional (non-randomized) studies suggested a large survivgirotocol specified that detailed analysis would be deferred until
advantage to D2 surgery, but this could have been influenced kafter the accumulation of 250 deaths in the trial.
other factors. These included (a) earlier diagnosis, through
screening and public awareness; (b) stage migration, since tir:e ¢ ¢ .
extensive surgery enabled more rigorous classification and deteclrs survey of surgeons: opinions
tion of poor-prognosis patients; and (c) physical fithess or othefhe sample size estimation depends crucially upon the magnitude
characteristics of the patients, since Japanese patients tend todiehe anticipated treatment effect. Whilst 400 patients suffice to
less obese and younger than Western patients. Thus membersbefreasonably confident (90% power) of detecting a 13% improve-
the STO1 design team had varying opinions as to the magnitude ofent, one would need nearly 700 patients for a 10% improvement.
any survival advantage in favour of D2. The STO1 team was als@n the other hand, only about 200 patients are needed for detec-
aware that D2 surgery, being far more extensive than D1, wason of a 20% improvement. The baseline survival rate (20%
likely to be accompanied by increased post-operative morbiditp-year survival in D1 patients) is less critical to the sample size
and mortality. Thus there would have to be reasonably largestimation, but it is particularly important to be confident about the
long-term survival advantages for D2 to become the treatment ohagnitude of the treatment effect that one hopes to detect. The
choice. For sample-size calculations we therefore assumed tlexpectations regarding the benefit of D2 surgery were investigated
5-year survival would be 20%, and that the target treatmenthrough a survey of surgeons.
difference would be about 13%. Prior to launching the trial, eight surgeons experienced in
The protocol specified that the main analysis would be basedastric surgery, including the three surgical members of the
upon a comparison of survival using the log-rank test. With ateering committee, were individually interviewed, and another 18
baseline survival rate of 20%, 400 patients (200 per treatment arrmtending trial participants completed a postal questionnaire. The
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survey asked ‘what differences in 5-year survival rate would influclinically significant, those surgeons with pre-study ‘prior’ beliefs
ence you to use D1 or D27’ This emphasizes one often overlookelat D2 is superior would presumably become more strongly
aspect of clinical trials, namely that the role of a clinical trialconvinced of its efficacy whilst those who were sceptical
should not be merely to establish treatment differences, but shoutdgarding D2 surgery would be less strongly swayed in its favour.
be to influence medical practice. The surgeons knew that D3tatistical methods for combining prior beliefs with the observed
surgery was more extensive, carried extra risk of complicationgjata from a clinical trial have been described by Fayers et al
and demanded extra resources. If D2 surgery offers no survivgl997). These ‘Bayesian’ methods enable an estimation of the
benefit, D1 should be the operation of choice. If D2 offers substarrevised, or ‘posterior’, beliefs that we would expect the surveyed
tial survival benefit, it should be the treatment of choice in suitablesurgeons to hold after they are told the trial results.
patients. But there may be a range of small survival benefit within
which surgeons remain uncertain as to whether D1 or D2 is appro-
priate. This is called the ‘range of equivalence'. ThereforeREsuu-s
surgeons could specify a range of values within which they would
rgmain uncertain whether to_ use Dl or D2, and if the results of th}gre-study survey, 1986
trial suggested that the survival difference between D1 and D2 lay
within this range the surgeon would have no strong preference fd#aseline survival rate for D1 patients
either form of surgery. This approach probably reflects clinicalThe average estimated value of the baseline 5-year survival for D1
thinking more closely than if one demanded a single value for thpatients was 21% by the three surgeons on the trial steering
treatment difference, above which treatment 1 is preferred angommittee. This agrees with the overall estimate by the total 26
below which treatment 2 is favoured. A clear decision can only b@articipating surgeons surveyed, which was 18% (95% confidence
made if the survival difference is found to lie outside the range ofnterval (Cl) 15-22). It confirmed the initial informal pre-study
equivalence. If the results are more extreme in favour of DZstimate of 20% for 5-year survival as a realistic assumption for
surgery, the surgeon would prefer D2. Similarly, if results aresample-size calculations.
outside the range of equivalence in the opposite direction, they
would choose D1. Clinically worthwhile difference

A clinical trial should also be realistic. It would be of little rele- Most clinicians indicated that a 5-10% 5-year survival advantage
vance to design and conduct a clinical trial on the basis of seekirlg D2 would leave them uncertain whether to use D1 or D2
larger survival benefits than can reasonably be expected to tsélrgery; some chose 10-15% as equivalent, whilst a few chose
present. Therefore, the surgeons were asked to indicate whatver limit of 0 or an upper limit of 20%. The average overall
difference in survival they expected would emerge if manyrange of equivalence’ was 4.6-10.8%. The average range of
patients were given the two treatments. They had to indicate @duivalence for the three surgeons of the trial steering committee
range of values, and weight their beliefs. For example, a surgeotas 2-7%, suggesting that the steering committee were more
could have indicated an expected 5-year survival advantage to D#lling than other surgeons to accept a small survival benefit as
surgery of 20% or more. The surgeon could then indicate wittindicating that D2 was worthwhile. That is, they were enthusiasts
decreasing confidence that it could be above 25%, or even 30% & the D2 treatment.
more. In this manner a ‘prior distribution’ of beliefs for each
surgeon was constructed. Expected difference between D1 and D2

The survey also included various other questions concerning tHeigure 2 shows the opinions of the 26 surgeons as to the likely
expected baseline 5-year survival for D1, their level of experienceutcome of the clinical trial. The mean value for the three surgical
with D2 surgery, and factors influencing their answers (such as th@embers of the steering committee is 13.1%. This is also above
perceived risk of post-operative complications associated withe range of equivalence, and therefore represents a belief that Dz
D2). Figure 1 shows extracts from the questionnaire used in thgurgery offers a realistic and worthwhile survival benefit.
survey. However, the larger group of surgeons was more cautious and on
average thought the survival advantage to D2 was more likely to
be 9.4%. There was considerable variation in the opinions
expressed, and the 95% CI for the mean expected survival differ-
ence was 5.6-11.0%. This represents a feeling that the results o
Before the trial was completed, and before any results had bedine trial would probably indicate a barely worthwhile advantage to
revealed, a second survey was carried out. The same surgeobB, since 9.4% is at the upper limit of most surgeons’ range of
where traceable, were approached. They were asked to completguivalence.
the same questionnaire as 8 years previously. This time, however,
they were additionally asked whether they thought their opiniongmplication for sample-size estimation
regarding the expected benefits of D2 had changed over the inteThe values entered on the questionnaire by the trial steering
vening 8 years. committee were consistent with the opinions that they had previ-
ously expressed and which had been used for the sample-size est
mation in STO1. The larger sample of surgeons were rather more
sceptical about expected benefits of D2, and a sample size nearly
twice as large would have been necessary if 9.4% were selected a
The purpose of a clinical trial is to influence clinical opinion whenthe target improvement in survival. More details of this technique
treating similar patients in future. If the results of STO1 show af assessing clinicians’ opinions, together with a general review of
survival advantage to D2 surgery that is both statistically andample-size estimation, is available in Fayers and Machin (1995).

Second survey of surgeons’ opinions

Impact of STO1 results upon clinical opinion
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Figure 2 Expected percentage difference in 5-year survival between D1 and D2 surgery, as predicted by 26 experienced surgeons in 1986. The overall
average results are shown to the bottom, right. Steering committee members (surgeons 1-3) are indicated*. Mean expected difference 9.4% better survival in
D2 patients, 95% confidence interval 5.6—-11.0%

Second survey, 1994 opinions of the steering committee are within the bounds of the

- . . confidence interval from the total surveyed .
Twenty-one of the original 26 surgeons, including the three eyed group

steering committee members, were traced and agreed to complete

. ) ; le-size estimation
the survey in 1994. Of the other five, one had died, one refuse amp - -
one could not be traced, and two had retired and did not feel abg PPOS€ We were designing the STO1 trial in 1995. The expected
to pass an opinion ' enefit conferred by D2 would have been estimated as 9.5%.

Using a baseline of 20% 5-year survival, about 750 patients would
be necessary. However, the baseline survival rate would have been

The trial steering committee surgeons now thought that the l:)‘,:‘u‘,\"g_stimated at 32%, which is substantially greater than the originally

. 0 )
line survival for D1 was likely to be 32% at 5-years — an increas& stimated 2? /Of gcsa(l)l/cu]!atlongszos/hgw that the p?¥verDt1() tditle(;t(yan
of 10% over the initial beliefs 8 years earlier. However, when al mprovement ot 9.5, from 0 >-year survival ior 0 41.9%

o § . o
26 surgeons were included, the results showed no statistical r D2, would have fallen to 54% if the study size were specified

o - . : s 400 patients. Such a low power is unacceptable. To maintain
significant overall change of opinion (18% in 1986, 21% in 1994).90% pot:/)ver the recruitment \E)vould have had F;o be extended to

1000 patients.

Baseline survival rate for D1 patients

Clinically worthwhile difference
There was hardly any change in the overall range of equivalence, .

which now ranged from 5.4% to 10.6%. The revised range for thEesults of the trial

steering committee was now 6.0-10.7%, closely similar to that ofn 1993 the STO1 gastric cancer trial completed its intended

all surveyed surgeons. patient accrual of 400 patients. Analysis of post-operative
mortality and morbidity confirmed that, as anticipated, there was
Expected difference between D1 and D2 increased post-operative mortality associated with D2 surgery,

There was a small shift in the opinions of the 21 surgeons in theith 6.5% of D1 and 13% of D2 patients dying within 30 days or
later survey, from the 1986 average of 9.4% to 8.3% at the end wfithout leaving the hospital (Cuschieri et al, 1996). These results
the study (95% CI 7.8-11.1%). The overall results are shown imwere closely similar to the findings of a Dutch randomized trial
Figure 3. However, the initial enthusiasm of the steeringcomparing the same two operations, in which post-operative
committee surgeons had decreased substantially — from 13.1ftortality rates in patients allocated to D1 and D2 surgery were 6%
originally, to 9.5% at the end of the study. Thus the revisedind 10%.
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Figure 3 Expected percentage difference in 5-year survival between D1 Figure 4  Survival in STO1
and D2 surgery, as predicted by 21 experienced surgeons in 1995. Mean

expected difference: 8.3% better survival in D2 patients, 95% confidence

interval 7.8-11.1

The 5-year survival rates have now been published (Cuschieri The ‘uninformative prior’ represents an open mind, with no
et al, 1999). The overall patient survival at 5 years was 34% (95%rior opinion regarding the differences between D1 and D2. This
Cl 29-39%). The two treatment arms were very similar, and DZorresponds more or less to conventional significance testing. This
surgery did not appear to offer any significant benefit over Dlanalysis of the STO1 results shows that there is very little chance of
(hazard ratio =1.10, 95% CI 0.87-1.30). Figure 4 shows tha 5% improvement, and a negligible chance of a 10% benefit. The
survival curves, and the impact of the initial post-operative'enthusiastic prior’ incorporates an adjustment based upon the
mortality seems to be largely sustained throughout the curves. optimistic beliefs expressed in the 1994 survey. In principle, even

The STO1 trial 5-year survival within the D1 group was 30%,a small amount of confirmatory evidence from a clinical trial is
which was closely similar to the baseline survival of 32% that wasikely to suffice to convince an enthusiast that D2 is superior, and
anticipated in 1994 (second survey) by the steering committee. #ubstantial negative evidence would be necessary to dissuade al
contrasts markedly with the 20% that was predicted by both thenthusiast; the degree of evidence that is necessary will depenc
steering committee in 1986 and by the other surgeons in 1986 amghon the strength and range of the enthusiast’s prior beliefs. The
1994. method of calculation is illustrated in Fayers et al (1997).
Although an enthusiastic prior suffices to make it plausible that
there is a benefit to D2 that is greater than zero (probability =
0.66), it remains unlikely that there could be a 5% increase in
The observed results can be adjusted to allow for the strong belis@irvival and it is highly improbable that the gain is as large as
that many surgeons have concerning survival advantages due 106%.

D2 surgery. The technical details of this ‘Bayesian approach’ are
described, with simple worked examples, in the tutorial by Fayers
et al (1997) and in Parmar et al (1994). Briefly, the survival probaDISCUSSION

bilities for the two treatment groups are converted into log hazarellinical trials are often carried out by enthusiasts who are

ratios, because these are statistically more convenient for analysb%nvinced that a new treatment is effective. It calls for consider-

A hazard ratio of greater than 1 indicates an advantage t0 D1 (8|e perseverance to design, seek and obtain resources, launch ar
found in the STO1 results), and this corresponds to a log hazard gfec\yte a multicentre randomized controlled trial. Many would

greater than zero. The prior opinions shown in Figure 3, combinedy, . e mpark upon such a course if they believed that the new treat-

with the mean baseline est!mate for the D1 survival rate _(2_1%)ment potentially represents a major breakthrough. In view of this,
have a mean log hazard ratio of 0.232 and a standard deviationpfg nerhaps not surprising that the trial steering committee started

0.226. Applying the Bayesian methodology, we obtain Table 1 ag;ii, opinions that were appreciably more optimistic than those of

following: their colleagues. The initial expectations of this committee
mellowed over time, and they became consistent with the more
generally expressed opinions.

The opinions of the steering committee had changed substan-
tially. Since the MRC Cancer Trials Office maintains extremely

Estimate of impact of STO1 results

Table 1  Probabilities of survival benefit (increased percentage of patients
alive at 5 years following D2) being greater than the specified target

Target survival Uninformative Enthusiastic strict confidentiality of clinical trial data until patient accrual is
improvement prior prior completed, no hint of the results was known to anyone outside the
0% 021 0.66 office until the trial was closed. Thus any modification of opinions
5% 0.02 0.12 would be likely to be due to such influences as personal experience
10% 0.001 0.004 with D1 and D2 surgery, prevailing national and international

opinion, publications in journals, and hearsay. Whilst we have

© 2000 Cancer Research Campaign British Journal of Cancer (2000) 82(1), 213-219
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confidence in the results of the second survey with respect to the The initial baseline estimate of 5-year survival at 20% was
steering committee members and some of the other surgeons, itili€orrect. This cannot be ascribed simply to improvement in
important to bear in mind that this survey was intentionallysurgical technique, since there are many other explanations that
re-questioning the same surgeons that were surveyed 9 yeae equally or more likely. Not all patients are entered into clinical
previously. Reservations must be expressed as to how realisticalifals, and those recruited to STO1 may have been healthier than
the average expectations expressed in 1994 represent thdtially anticipated; in particular, patients could only be random-
prevailing consensus opinion. Some of those included in this latézed if they were fit enough to be suitable for either operation.
survey had retired from active work, and others were no longeWedical care may have changed over the years. Cases may be
practising in this area of surgery. Also, many surgeons active idiagnosed with earlier stage disease. More-rigorous staging proce-
gastric surgery in 1994 were explicitly excluded because they hadures may have led to greater detection of advanced disease, with
not been surveyed in 1986; some of these would have beehe subsequent exclusion of poor prognosis patients. It is inter-
enthusiastic supporters for D2 surgery. Our sample was in no wassting that at the second survey the trial steering committee
a random sample of current UK gastric surgeons. surgeons correctly thought that the D1 survival rate of trial patients
The value of our results is in terms of their implications for trialwould be higher. This might partly be attributed to their own
design. In particular, the results indicate that those involved in triakxperience with patients who satisfied the eligibility criteria. In
planning will often be more optimistic about treatment effects tharaddition, although the trial results were confidential pending the
their peers, and these opinions may well become modified — armbmpletion of accrual, summary details of pre-randomization
arguably more realistic — as the time progresses. Hence a triphtient characteristics were available to the steering committee.
design committee may well aim to detect larger treatment effectShese included tables showing the number of patients recruited by
than are perhaps realistic. This can lead to a smaller sample sigege and extent of disease at presentation.
than is necessary, with the attendant problems of low power to Over the 8 years that the trial was open to patient recruitment,
detect treatment benefits. many surgeons modified their views about D2 surgery. By 1994,
There is still some confusion over the operational definition ofmost of those originally surveyed had come to believe that a 13%
the alternative hypothesis in sample size calculations for clinicadlifference was too optimistic. The consensus opinion had become
trials. Spiegelhalter and Freedman (1986) discussed the confusitimat 9—-10% difference would be more realistic, and that this would
between clinicalemandsand clinicalexpectationsn this regard.  still represent a sufficiently large difference to influence future
They pointed out that both are necessary elements in sample-sigergical practice. Repeating the calculations for 32% survival in
determination but that thexpectationshould be the main guide D1 and 41.5% in D2 (a 9.5% improvement), over 1000 patients
to choosing the alternative hypothesis. They quantified clinicalvould be required. This is more than double the number of
demands in terms of the range of equivalence. The upper limit gfatients in the STO1 trial, and would have required another 10
this range is the minimum improvement that is considereg/ears recruitment. It was decided not to extend patient recruitment.
clinically important. Many investigators writing about sample-sizeThis decision was partially based upon knowledge of a parallel
determination have advised that the alternative hypothesis reprerial that was being conducted in The Netherlands, and the two
sents a clinically important difference. Some have specified that gjroups have agreed to carry out a joint analysis when the 10-year
be the smallest clinically important difference, that is, the uppesurvival data of the two randomized trials becomes available.
limit of equivalence. This upper limit represents the smallest
improvement of importance, and if there were sufficient power t
detect this then there would be sufficient power to detect an?/:ONCLUSIONs
important difference in the same direction. The downside to suchRecisions about sample size are one of the most important aspects
suggestion is that usually the sample size based on such a poligf/clinical trial design. Funding bodies, ethical review committees
will be huge, and the policy would therefore tend to dissuad@nd many medical journals all require explicit description of pre-
researchers from starting trials. In our particular trial the nonstudy estimation of sample size and power. Many people recognize
steering committee clinicians’ opinion of the expected benefit waghat it is rarely of any relevance to quote a precise estimate of the
actually quite close to the upper limit of equivalence, but it will notnumber of patients required, and it is customary to liberally round
be so in all circumstances. For trials where there is a realistiany sample size estimates upward. Despite this, even carefully
expectation of an improvement much above the upper limit oflesigned trials may use sample sizes that, with hindsight, may be
equivalence the policy would demand a sample size far in excesgen to be unrealistically small. We suggest that those designing
of what is required. We therefore think it is preferable to base theials should be circumspect about the optimism that may be
alternative hypothesis on clinicians’ opinion of the likely benefit, expressed by trial planning committees. One possibility is to base
but taking trouble to obtain an opinion that is widely-based and natample size estimates upon a survey of clinical specialists. Maybe
reliant on one or two enthusiasts. the views of those on the design committee should be excluded as
For this trial a novel method of assessing clinicians’ opiniongeing potentially biased.
was used, involving a detailed questionnaire answered by experi- For ST01, the survey of potential participants about their prior
enced gastric surgeons. The opinions expressed in the survey wéiefs was being tried on an experimental basis and was not used
consistent with the views of the trial planning committee, that theéo affect the study design. Since then, the method of surveying
trial should aim to detect a change in 5-year survival from 20%linical opinion is one that the MRC Cancer Trials Office has been
(D1) to 33% (D2). This method proved invaluable for elucidatingemploying for an increasing number of trials, both surgical and
clinicians’ opinions, and obtaining a general feel as to the differnon-surgical. We usually survey both intending participants and
ence of interest. Clinicians voiced the opinion that it made thenmon-participants, to ensure broad coverage of opinions. It is a
think deeper about the forthcoming trial. STO1 was launched anchethod that we advocate for wider use. In our experience, clini-
recruited 400 patients as originally planned. cians are actively interested in participating in such exercises, and
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the information collected is very helpful towards ensuring that thestill alive to repeat the exercise in 1995. All of these named
trial is designed as realistically as possible. This approach, whgmersons were involved in the writing of this report.
used for trial design, enables the opinions of those outside the
planning committee to be incorporated into the design process.
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