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ABSTRACT
: -

The subjegt of controlled clinical trials is reviewed.
Based on the biomedical literature, the ﬁain.problems en-
countered when undertaking a controlled trial are discussed
fiom a logical'and practical poinf of view. Embhasis is
placed on the need for careful planning, assighment of respon-
sibilities, sufficient number of obsefvations, and adequate

control. Ethical questions are viewed in clinical context.

Preliminary steps to a controlled trial are outlined.
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1. INTRODUCTION

Background

In late l9655’a decision was made to transfer the contents of medical
records chnected with an irradiation technique employed by Donner Pavilion
iﬁ'treatment of certéih'diabetip patienté.onto a machine-sensible medium for
. purposes of analysis by feans of computer processing. The basic impetus for
this decision was the desire to enhance, if possible, the efficacy of this
treatment. The question of a controlled clinical trial was raised, due to the
unavailability of.comparable data on patients of the same type not so treated.
It was felt that an efficient way to broach the.issues concerned with controlled
trials would begin with a seafch of theifele?ant literature, What follows
constitutes a report based upon a study of that par£ of the literature en-

- countered which dealt with, or exemplified, the basic principles of controlled
trials in clinical medicine. Statistic@l subjects are not dealt with as such.

Purpose

The aim of this report is to state clearly the central issues involved in
a strictly controlled clinical trail. In a short report, of course, these
issues can be discussed only in a general way. Actual wording of many of the

- most forthright and lucid spokesmen on the subject has been freely utilized;
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it is hoped that their succinctness and?exaCtness willirepay béreful.reading.
Since quoting out éf context runs certain risks, hoﬁever, this writer acknow-
- ledges that any errors of emphasis are his own. One point that recurs in the
literature is worth anticipating:. that'is, the principles involved in a con-
trolled clinical trial are sﬁraight-forWard, but their successful application
depends upon careful and exhaustive pianning before the trial begins and a

~faithful adherence to the plan in executing the trial.

2. CONTROLLED CiINICAL TRIALS
. The purposé of this section is to set forth the main ingredients of a éoh_
trolled clinical triél. In a clinical}trial, two or more treatments are to be
compared;' Thé individuals comprising a homogeneous set of patients are allocated
'to the differenf treatments by means of .a randomkdeviée. Sﬁeps are takén‘to
ensure that assessment of treatment effects is unprejudiced. Sufficient observ-
ations are made to provide a determinate degree of prétection against wrong con-

. 2 )
clusions. . These ideas are amplified below.

AN

A, The class of patientsadmissible to.tﬁe trial must bekoperationally defined.
That is, a series of operations is enumerated by which means it is determined
whether any given person whatsoever is, or is not, eligible for admission.
Ideally, none of these operafions ihvolves Judgement; in practiée, they all do

to a greater or lesser degree. included in the definition should be a description

of the method or means of procurement of candidates.

¢

B. The schedules of treatment to be compared are laid down in advance. 'All

such matters as responsibility for administration, dosages, timing, routes of
administration, etc. are included in the operational definition. "If clinicians
taking part in a trail are free to vary the treatment just as they will then it -

must be clear that no specific question has been prdpounded and therefore no
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specific answer can be expected" (Ref.'l5 p. 280).
This point is worth stressing because it throws light on the difference.

between uncontrolled treatment and controlled treatment. It is not simply a

matter of the presence or absence of a control group; they are logically differ-
ent catagories of thing. If the treatment regimens are not laid down in advance,

" then (Ref. 2, p. 117)

;+..At the conclusion of such a trial we can in no circumstances compare
the effects of the different regimens of treatment that have been used.
These regimens have been determined by the conditions and responses of
the individual patients; to observe then, at the end of the trial, the
patients' differential conditions and responses in relation to their
treatments is merely circular reasoning.

C. The treatments and the patients eligible for admission afe related in one

important way beyond the medical question of the relative merits of the treat-
ments themselves. That is, given the state bf‘knoWledge at the beginning of the
| trial, it must be ethicai to allocate any patient admitted to the trial to any
of the treatmént groupé‘by means of a totally impartial chance mechanism. Any.
patient for whom this is not true is, by definition, ineligible for admission.
Thus the definition of the class of patients admissible must be consistent with

the definition of the treatments being compared.

D. The response criteris and the methods of their assessment must be operationally
defined, again in advance of the trial. This,‘for a treatment the response_to'
which is multidimensional, can be a formidable fask; Much will have beeﬁ wasted‘ :
if at the end of the trial it is decided that the response cfiterig chosén were
not good measureées Qf the effec£ of real interest. Since these definitions
determine thé data collection, they should be pretestéd. |

All methods of assessment are subject to error or bias or both. The so-
called double-blind technique removes an,important:sourcg of bias, namely,‘conscious
knowledge on the part of® the observer of the treatment which the subject_being

observed in fact received. It is used to prevent also any systematic vias in
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response on the part of the subjects which might derive from the same thing. The

, . | L
importance of these safeguards is oftenfunderestimated.3’ ?5 The function of a
placebo enters here.

“E. By "design" in the narrow sense is meant the specification of the formal

procedures to be used in evaluating the data gathered during the trial.._The :
'specification requires'that,certain information pertaining to the trial bebtrans?
mitted to-the designef, in a quantitatite form. Schneiderman lists the following
questions in his very ieadable discussien7 of the problem of the propervsize'of
e clinical trial:

(2) How big a risk are you willing to take that, wﬁen the experiment is

over, you will say that the two treatments are importantly different
‘when they really are not?

(v) How big a risk are you w1111ng to take that you w1ll fail to detect
an important difference?
(¢) What is the smallest difference you think is important enough to find?
The answers to these questions determine the number of patients required in the

trial. In general, the smaller the risk under (a) and (b), and the smaller the

difference under (c), the more patients are required.

F. An important development in experimental therapeutics has been the adapta-
tion of sequential methods. .Ttis is largely the result of the efforts of P.
Armitage and I. Bfoss, building on the original work of Wald.8

Sequential designe permit the analysis of data as it is collected. The
decision to stop the trial is made as soon as enough information has been accu-
mulated, precluding the necessity_of committment to a fixed a prieri sample size,'
and making possible an early verdict. |

Sequential methods have been used with effectiveness By clinical investi-
gators in the realm mainly of chemotheraﬁeutic agents whose dominant effects'are
manifest within a fairly short time aftef treathent. For discuesion of the pros

9-11 12,13

and cons of sequentlal analy31s in clinical trials see Armitage and Bross.
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3. WHAT IS THE BASIC‘AIM OF A CONTROLLED CLINICAL TRIAL?

At some time orlanOther, a treatmeﬁt is tried for the first time on one or
more patients suffering from a given disease. If the-justificatiqn of research
in therapeutic medicine is improved patient care, the question sdon becomes this:
In what way, if any, was the éubéeqﬁent:boufse of illness in treated-patients
alleviated, compared with the coﬁfse of'illnéss as.it;would have been had fhey not
been so treated? It is maintained that'é controlled clinical trial is the best
way to answer this question (in a significantly altered form) in an efficient and
unimpeachable way. | |

First, inherent*in the proposition is the assertion that there ekists no
'special exception to scientific method in medicine. That is,_the aésertioﬁ‘

: conéérns the notion of what constitutes proof of the efficacy éf_a given treatmenf
‘applied to a specific class of patiehts;v"The coufse of a disease proceés_following
a form of therapy must be shown to be iﬁproved over the natural course of the
aisease or over other standard treatment; and_in.a statisticélly significant

ﬁumber of case§'(Ref; 14, p. 72).

Secondly, the assertion is frankiy:conteﬁtious: it acknowledges that there
are some clinicians who are -opposed in p}inciple to contfolled ciinical trials.
This position, it is clear, is an ethicai one. * "The difference between hap-
hazard therapy and a controlled clinical trial is that in haphazard therapy we
carry out the experiments without designzon our patiénté, and thereforé our ex- .
periments are bad experiments from which it is impossible tb learn. The con-
trolled clinipai.triél means merely intréducing fhe ordinary, accépted criteria  '
of a good scientific experiment”" (Ref. 15, p. 165).

That is té say, a controlled clinical trial is an experimental design which
is cénsistent with the ethical liﬁita?ions involved in therapeutic research. One
who was categorically opposed to blinical tfials wéuldvthen be asserting his be-

lief that the ethical limitations are insuperable. -This position will not be
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discussed here, since there is ampie prepedent‘in‘the literafure for controlled‘
trials. |

In any case, a typicai situation is. as foliows: vthere are at least two
treatments to be compared, say, the "orthodox treatment" and the "new treatment,"
-boﬁh having reference to the same. class of.paﬁients. .Laboratory and.clinical_
data have accumulatea, and theré is reason ﬁo beliéve.that the new treatment is
superior, in some sense, to the ofthodoxitreétﬁent, ThUS the belief grows fhat'
the new treatment is both safe and beneficial. ”Neither belief, howevei, is
eétablished without some form of {trial in mah. 'Yét a very,liﬁtle experience of
medicine shows ﬁhaﬁ Qéry often the beliefs are accepted without.adequate trial
and that véry often they are wrong" (Reff 16, p. lOHh),.

The basic aim oflfhe controlled clinical trial is, thén, to "...prevent
‘the misinterpretation of éoincidence and to restrict the number of variables
which may complicate the assessment. of the findings..." (Ref. 17, p. 1085).
And; again,vA.‘Bradford Hill: ”Thé aim of the controlled trial is very siﬁple:
it is to ensure.that the comparisons we make are as precise, as iﬁformative,.and
aé convincing as possible” (Ref. 18, p; ﬁ). |

A controlled trial cannof establiéh that every patient will do better oh;
-say, the new treatment. "Né method of approach\can do that. It dbesvtell us
that a greater proportion will do better on [it]. And that at least gives a
guide to the practising physiciaﬁ faced with the individual patient” (Ref. 18,
p. 169). | ‘ | |

L. IN WHAT SENSE IS A CON?ROLLED CLINICAL TRIAL BEST?

To state that a conﬁrolled c¢linical trial is, without qualification, the

best.way ﬁo compare the effects of two treatments is somewhat sophistical. Tt

is best by definition among a wide class of mathematically formulated alternatives.
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It is best in a strictly‘scientific‘sense; perhaps. ‘It ié an idea whose accep-
tance depends, as Keynes would say, "...upon a reflective judgement on the true
character of the concept." There are undoubtedly 31tuat10ns which, because of
exceptional‘circumstances;_call for some sort of research falling short of a
strictly controlled clinical trial.

It seems self-evident that, were it not for the ethical limitations inherent °
in experimental medicine, a procedure such as was-outlined in Section 2 would
be the best way to proceed, especially in the area of biological experimentation.
Nevertheless, a characterization of experimental designs'in.purely mathematical
terms is reqdired to demonstrate the statistical "bestnese" implied above. The
'question cannot be dealt with here (for a very readable and suggestive account
see Ref. 19).

- On the other hand, there seems to he no simple relationship between the
;ogical components of an experimental design and the weight of the'ethical prob-
lems encountered when the experimental subjects.are patients, and the treatments
are therapeutic regdmenfi Consider the Qhole controversy over randomization, for
example. It is helpful, therefore, to eeparate the statistical from the ethicel
in contemplating a strictly controlled clinical trial. "In introducing ideas on
experimental design, it is useful to disregard such difficulties for a noment and
to consider how‘the experiment should be planned if it were concerned with plants. i
or animals instead of with human beings" (Ref. 19, p. 23).21

There are then some features of the "bestness" of a controlled clinical
trial in comparing responses to treatments which can be expressed in practical
terms:

Such methods give, within a'year or two years, ciear results in a field in

which unorganized clinical work might not reach a conclusion in less than ten
years (Ref 22, p. 325).
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. By emphasizing accurate and 6bjective.methods'of_aSSessmenﬁ, and the use
of reliable clinical and laboratory techniques, it can help to raise the stan-
dard of medical practice in that community (Ref. 23, p. 150).

. A controlled clinical trial is the quickest ﬁay to get knowledge; it im-
proves enormously the good fellowship amongst doctors, and has to my way of
thinking an undoubted educational value (Ref. 15, p. 167).

. Thus the alternative to a controlled therapeutic trial on a group of pa-

- ‘tients is a series of uncontrolled trials on a succession of individuals. There
is no evidence that this alternative is safer than the controlled trial, and
indeed the evidence from gold therapy in rheumatoid arthritis and atophan in
gout would suggest that it is not (Ref. 24, pp. 11-12). ‘

. If the gravity of deéisions to be taken is greater than in other research,
so much the greater is the need to plan the investigation for the avoidance of
bias and for the elimination of subjective judgements about alternative explana-
tions of the results. (Ref. 19, p. 28).

5. WHEN CAN A CONTROLLED TRIAL BE ETHICALLY UNDERTAKEN?

Writers on this subject are unanimous in insisting on one necessary condition
for controlled clinical trials: this is the existence of evidence in favor of the
proposed treatment. "In short, the controlled clinical trial is ethical when
there is some sound presumptive evidence of the value of a new drug, but equally,
considerable doubt about its complete superiority, in terms of immediate and long
term side-effects, over the currently accepted treatment of choice" (Ref. 25,
 p. 1294) (see also Ref. 26, pp. 24L-5). 'Medical records analysis can be of con-
siderable help in guiding the ihvestigatdrs' thinking on this point.

Hill goes farther when he says that with every proposed controlled trial
there is "...a whole series of ethical problems that have to be closely considered
and solved before the trial is set in train and within the particular circum-
stances of that trial" (Ref. 16, p. 1046). In short, there is no point in dealing
with ethical problems that will not arise; thatvis, the design itself must be
specified before each step in the proposed trial which would actually occur need

be examined. The discussion proceeds by (1) specifying the medical aims of a

~trial, (2) specifying the design protocol suitable for the question specified in
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the first stép, and (3) examining thé pfotocoi for ethical problems. The discussion
continues until either an acceptable-deéign is dbtained.(i.e., the questions posed
can ethically be answered by controlled trial), or it is concluded that no ethically
. acceptable design exists (i.e., that no‘questions of suitable medical significance
can be put which can be answered by a cbntrolled trial).
6. WHEN SHOULD A CONTROLLED TRTAL BE UNDERTAKEN?
This is the question on which commenﬂary in the literature is most sganty,

Writing particularly on controlled triais of chemothefapeutic agents (on which

there exists a relatiﬁe abundance of commentary; és compared to surgical therapies),
Witts haé stated: "A therapeutié_trial'is_desirable when 2 new remedy is introduced
or when thereiis a genuine difference of opinion about the value of a drug in a
particular disease" (Ref.‘2h, p. 10). This reasoning would appear to put the

burden of justification for a trial on the shoulders of the skeptics. To advo-

"

cates of the treatment, Green has suggested that "...where the value of a treat-

ment, new or old, is doubtful, there may be a higher moral obligation to test it
eritically than to continue to prescribe it year-in-year-out with the support
merely of custom or of wishful thinking" (Ref. 17, p. 1090).
Hill stresses that the period between the time a new treatment for a given
disease syndrome is introduced and the time the prevailing medical opinion grows
to consider unethical the withholding of that treatment (if it does) is the crucial
interval during which "...a trial should be begun at the earliest oppdrtunity.,."
(Ref. 1, p. 279). Against such an eventﬁality, Finney retorts (Ref. 19, p. 26):
Nevertheless, medical research is not purely academic. The interests of both
the general public and research workers lie in insuring that the superiority
of good new treatments is demonstrated, that new treatments which are in
reality bad or uselss are detected and discarded before they become part of

the tradition of medical practice, and that conclusions are based on trust-
vorthy evidence efficiently obtained.

\
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This question bears considerable discussion and soul-searching.

7. THE QUESTION OF CONTROLS

Before discﬁssing the practiéal steps involvedin considering a controlled
clinical triai it is worthwhile toffocusjon the subject of controls in experimental
design, for two reasons. First, thiquuestion seems to engender the most contro-
versy and,.second, it illustrates for pérhaps the same reason the importance of
viewing statistical concepts in context;

Leaving ethical questions aside for a moment, it is‘clear that the questions
asked in the first péfagraph‘of Section 3 cannot be answered in the exact form
given.._Having treated a groﬁp»of patienfs'we‘caﬁnot geherally go back and "un-
treat" them. If the tréatments béing coﬁpared are of short duration and do not
interact, this effect can be approximatéd by so-célled within-patient comparisons.
if'one of the treatments permanently altérs the patient physiologically, then the
patient cannot serve as his own control.‘ "The basic requirement of most clinical
trials is concurrent ’controls?' in-othef words a group of patientsvcorrespondingl
in their characteristics to the specially treated group but not given that special
treatment" (Rgf. 26, p. 24k),

The second exception to the generalirule hés been described as follows: "If
in the paét a disease has invariably and rapidly led to death there can be novpossi-
ble need for controls.to préve a change in fatality rate" (Ref. 26, pp. éh?-MB).-
"Therapeutic regimens.used in diseases wbose known coﬁrses are quite:constant re-
quire less rigid controls for evaluation” (Ref. 1k, p. 7h4).

The concept.of adequate control is the logically most essential ingredient in
an experimental design. Consequently, iﬁ is- of crucial importance to the success
of aﬁy controlled trial that its real significance in terms of medical practice be.
confronted and understood before embarking on the trial itself,"lt means simply

this: all clinicians involved in the trial must agree that, except under prede-
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[

fined or emergency conditions, the treétment allocated to é-giyen'patiént admitted
to the trial by the play of chance inherent in the randomization process shall
be the treatment that patient receives,:and receives under thechhedule laid down‘
by the protocol. |

"The question af issue, then, is whether it is proper to withhold from any
' patient a treatment that might, perhaps.v, give him benefit" (Ref. 26, p. 2Lk).
Hill says elsewhere that the "...essentialvfeature of a controlled tfial that de-
~termines an‘'answer to this queétion is that it must bé possible ethically to give
every patient admitted to a trial any of the tréatménts involved" (Ref. 16, p. 1046).
| Thus there is a principle of indifference involved in specifying the treatments
to be compared. The probability that it will become necessary during the course
of a trial to take a patient off his assigned treatment schedule.can be minimized
to the extent that there is true indifference built into the design by a careful
- definition of admissionvrequirements and treatment schédules. "Whether or not.
there is a positive answer to this question is also related to ﬁhe deéree to
which the design of the trial allows unémbiguous interpretation of the results.
"In the interpretation of results, careful attentidn must then be gi?en to the
extent to which the validity of conclusions could be affected by imperfections of -
design; usually the.statistician can do no more than point out the danéers, leaving

n ;v

to the experimenter responsibility for assurances that they are unimportan

(Ref. 19, p. 27).

Hill and others point out that no special treatment does not imply no treat-
2L, 26

ment. If a treatment is being subject to strictly controlled clinical trial
for the first time, this question involves the planners in another dilemma,‘
illustrated by the following example.

In a clinical trial of long~term anticoagulant therapy in cerebrovascular

disease, the investigators faced this situation. They knew the assessment of
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any treatment of cerebrovaécﬁlaf diseasé £o bev”.;.gréatly han@icappéd by lack
of knowledge of fundamental aspects of the condition" (Ref. 27, p. 597). In
spite of foreseeable difficulties,.theyffelt thét "f.}thé only satisféqtory ‘
approach is by a strictly controlled clinical trial,vin which the progress of
patients receiving fﬁe treatment is compéred with that df a similar éroup not
so treated, but managed in the same way:in all other respects over the same
period of time" (Ref. 27. p. 598). In reviewing the history of this treatment
the authors concluded that there was "...a éonsidgrable weight of evidence to
support the'use of anticoagulants in chronic cerebrovascular disease; yet none
of.the studies referred to fﬁlfil[led] the criteria requifed in a strictly con-
trolled trial" (Ref. é7; p. 598).

This situation must have raised some ethical doubts about withholding treat-
ment from the control group (although the authors -do not discuss the point). 1In

any case, the control group received .;.apparently identical tablets containing

1
s .

1 mg. phenindione, an amount insufficient to interfere with the clotting mechanism"”
(Ref. 27, p. 601). At the end of the trial, the authors stated:
The incidence of further non-fatal cerebrovascular accidents did not differ
- significantly between the two groups, but there were four deaths from cerebral
haemorrhage and one from haemopericardium in the high-dosage group, compared
with none in the low-dosage group. (The difference is not quite formally
significant.) It has been concluded that, although anticoagulant therapy
may be of benefit in certain restricted types of cerebrovascular disease,
its general use in cerebrovascular disease may carry a definite hazard of
cerebral haemorrhage.
It is well to remember in this connection that, for a. fixed sample size,
the probability of missing a real difference between tréatmenteffects increases
as the difference between the treatméntvlevels decréases} Hill states the issue
raised by such fihdings rhetorically: "At the start of the trial was it ethical

to withhold treatment? At its end was it ethical to give it?" (Ref. 16, pp.

1044-L5) .



, 13- S . UCRL-17582 Rev.

The point here is Simply that‘fhé problem of.défining what is to constitute
"orthodox treatment" is a nontrivial oné;.and.is besﬁ approached through an impar- .
tail weighing of evidénce. If, in a situation wheré there is widespreéd belief
on behalf of the new treatment, the éént;bl group recgives a partiél dosage, addi—
tional observatibns ﬁust be made in order to insure é hiéh probability of detecting
the difference, if it exists. On the other hand, if the ﬁew treatment really is
better than a placebo, fewer contrasts will be required to establish this if a
“true placebo is used.

An exampiebof utiliéation of fhevp;aqebo technique in connection with irra-
diéﬁion of pituitary éan be found in Ref; 6. "All batients were placed under
the x-ray machine and all thought they Were aétually recelving roentgen radiation;
however, actual radiation was not used on the controis" (Ref. lh,‘p. 73).

8. WHERE TO BEGIN?

. Very little has beeﬁ written‘concerning the manner-of makiﬁg the originafing
decision to perform a-controlled clinical trial.b in the reports of applications
consulted for purposes of this paper (séquential medical trials) the various
authors invériably began theif.discussiéns with.a brief outline of the scientific
status of the treatments being compared; thése "reviews" weré taken by this writerv
to constitute rationales for the trail Eeing reported. None of thé_reporté studied
described in administrétive térms thé events léading ﬁp to the trail. - |

Mainland suggests that the process begins with a study of the literature.

"An art cannot be learned merely by reading about it, but réading is helpful.
Excellent general guidés to controlled trials have been writtenvby pioneers such as. -

,16

' 11,2 . > A ' s
Bradford Hill™’ and Dan1els,22 and a summary of their writings may be useful

as an introduction. -What we need now is not a repetition of these general intro-

ductory statements but more_details of controlled trials in various fields..."

(Ref. 28, p. u485).
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Those writeré who havé dirécted théifvatteﬁtién in this manﬂér to the prac-
fical problems connectéd'with conﬁrolledvciinical trials (nbtabiy Refs. 1, 2,
16, 22, 26, 28, and 29) all emphasize the criticai.impoftance of planning--
planning‘that takes place under_the<aegié of a formal group responsible for the
trial. "A specially formed research team_under experienced leédership may be
placed in control of the whole project, where this is in a single institution or .
clinic" (Ref 23, p. 145). | :

Several of the plannlng problems such a’ group must face have already been

mentioned:

the type of case to be treated in the trial must be defined,

the treatments to be compared must be strictly defined,

“the number of cases must be large enough to provide the deéired degree of

“insurance against wrong conclusions,

the routine and uniformity of examinations must be established before the
trial begins,

. the record keeping must be uhiform,

. the side effects of the treatment under trial must be studiéd‘as fully as
possible.

"Once the details of the plan have been agreed, and the cooperation of all
participants has been ensured, the practical conduct of the investigation.Should
raise no difficulties. Mainland cautions (Ref. 28, p. 487) that

...Tight plans take time to create, much more time than is dreamed of'byv
those who have not previously taken part in a well-planned trial...[Wlhen
the planners have the usual other commitments of clinic chiefs and have not
previously organized a well-planned trial, tlme estlmates of the following
order should be made:

1. At least a year should be allowed for drawing up the ‘protocol'’

"(the document containing the agreed plan) and the corresponding record
sheets.
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2. During tnis'yéar,'the,pianners.(clinicians‘and one or more statisti-
cians) should meet for at least 100 hours, e.g., for an eight hour day each
month. ' ’ : ‘ _ : .

3. For every hour spent together, the planners must, individually,

. spend several hours (sometimes many hours) seeking answers for certain
questions. This may entail a search for published or unpublished data or
actual exploration. - '

The surest generalization was thereforé expressed by A. B. Hill:‘ "In general
L it &111 be seen that the essence of a sunnessful controlled trial lies in its
minutise--in a painstaking, and sometines very.dull attention to every detail"
(Réf. 1, p. 282). All writers stress thé importance of close and continuous
collaboration between clinician and statistician in the matter of design. "One
eminent statistician has advised his fellows to eschew any»part of a clinical
trial in which they have not been active participants. from its very inception"
(Ref. 29, p. 356).

9. MEDICAL RECORDS ANALYSIS
Some of the key elements in the planning nf controlled trial often can be
provided by menns of an analysis of medinal records accumulated as a result
of'unéontrolléd exhibition of the treatment in question during the period
preceding a proposed clinicai trial. In particular, a systematic‘analysis of
the records connected with the use of the treatment in the past will provide,
insofar as is poésible, a clear picturebof the following:

a. Characteristics of patients admitted for treatment. Theée data can be
examined for homogeneity. . Admission proceduren in a controlied clinical.trial
must be formalined. _Sunn a clarification‘of admission pfocedures can be aidéd
by means of a clear picture of paét policies. .

b. Characteristics of ‘treatment employed in the nnst, especially in térms of
rélating dosage to patient chnracterisitics.

c. Characteristics of the course of illness following treatment. This is

important in defining methods of assessment-and in providing initial estimates
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: of treatment effect neceséary f§r stétiétiéal design.

d. 'Characteriéticé of methdds-of éssessment.. A good illustration of thé.
reiation befweén medical'records analysis’andvcontrolled cliniéal trials involves
the construction of a numeiical measure ‘of the effect of treatment. Carpenter

30

reports an attempt to establish‘a simple mathematicéi réiationship (regression
equation) between the clinician's assessment of overall response to treatment
.fand certain objectivél&'méasurable respénse variables. It was felt that such
én assessment method would serve as a.check on clinical assessments, and might
be a more systematic ﬁeans of scofing res?onse.to treatment, ﬁhereby cutting
down on the size of the trial. "Using ﬁhis methods, a significant result [i.e.,
in favor of the treatment] haé been obtained in a sequeptial trial of suphasalazine
'.in the treatment of ulcerative colitis. It 1is estimated that by using this séorF
"ing system that result was obfained with about two thirdé of the ngmber of patients
that would otherwise have been requiredﬁ (Ref. 30, p. hl);
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