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gtated in the protocol. This implies first-hand knowledge of
the expected caries rate in the subject pool. It is desirable
that the subject pool reside within a single, albeit large,
community. If this be the case, then concerns about pool-
ing of data from several widely-dispersed communities fail
to arise. Also, within that pool of subjects, it is desirable to
have minimal mobility so that the “dropout rate” will be
low. The pool of subjects should be selected in order to
minimize dental “noise” from unwanted sources. Obvious-
ly, a community in which another trial is planned or is in
progress should be avoided. Likewise, the selection process
should exclude communities which plan to initiate projects
affecting dental health during the trial. Thus, a community
which was planning to implement water fluoridation would
pe excluded, as would a community in which a new dental
center was planned.

A mechanism for recruiting the subjects should also be
in place. A strategy for recruiting should include mecha-
pisms to inform the community of the trial and the poten-
tial health benefits and risks from it. (In the process of re-
cruitment, the nature of the trial must be made crystal clear
to the potential subjects, so that they understand the risks
and benefits accruing from participation in the trial. Once
the subjects understand the nature of the trial, a statement
of informed consent should be obtained in which the sub-
jects agree to participate under the conditions of the trial.)
In order to make a decision to proceed, researchers should
establish access to the required pool of subjects.

(3) The examiner. — The examiner determines the pro-
gression of caries during the trial by examining each subject
for caries. This is done using methods specified in the pro-
tocol, and usually visual-tactile and radiographic examina-
tions are included. The examiner must be available for the
duration of the trial. In the selection of an examiner, it
would seem prudent to select one who in the past has
shown the ability to detect the difference stated in the
hypothesis. If this aspect is disregarded, it is conceivable
that the protocol could have a built-in bias toward false
acceptance of the null hypothesis. In other words, selec-
tion of an examiner who was unable to detect the differ-
ence stated in the hypothesis could result in the generation
of data which would indicate that control and product have
similar efficacies when, in fact, the product was actually
either more or less effective than the control.
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A minor, but often troublesome, corollary to the selec-
tion of an examiner is a place for the examiner to work.
This could also serve as a distribution site for the product.
Plans should be made so that the examiner can function
smoothly with a minimum of interference.

(4) Data processing. — The examiner generates data
which must be processed and analyzed statistically so that
the hypothesis stated in the protocol can be tested. The
data processing element should be in place so that accep-
tance or rejection of the hypothesis can occur without a
question related to data handling. :

(5) Money. — Need we say that a clinical trial that may
last years and involve thousands of subjects costs a lot, per-
haps in the millions, even excluding the R&D costs of the
product. Before a final decision to proceed can be made, an
estimate of the cost of the trial should be made, and it
should be established that the probability of success of the
trial is commensurate with the amount of money to be ex-
pended upon it. If this cost estimate is in order, then the
decision to proceed can be made with reasonable assurance
that a valid trial will be conducted.

In summary — If the product meets the criteria below,
then the product should be deemed worthy of clinical trial:

o Anti-caries efficacy,

Safety,

Benefit/risk assessment,
Acceptance by subjects,
Manufacturing,

Supply and distribution, and
Cost-effectiveness.

The clinical trial mechanism- should be deemed ready
when the following criteria have been met:

e Protocol/hypothesis,

o Subjects,

e Examiner,

e Data processing, and

o Money.

Once it has been established that the above criteria are met,
then a decision to proceed is in order. Fulfillment of the
stated criteria should carry with it reasonable assurance that
a valid estimate of the anti-caries efficacy of the product
will be obtained.
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How Is It Decided When to Conduct a Clinical Trial?:

Discussion of Dr. Briner’s Presentation
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The process of deciding whether and when to begin a clini-
cal trial can be examined from several perspectives. Dr.
Briner has enumerated some of the practical considerations
which are involved in this decision. I agree that every point
he mentions ought to be explicitly addressed before a trial
is undertaken, and, since I am not going to engage in nit-
picking, I shall generally let his suggestions stand unchal-
lenged, although I have a few amendments to some of his
remarks.

I would like to approach the question from a slightly
different standpoint, and suggest that, when the time has

come to think about a clinical trial, we really ought to
concentrate on three major questions:

e Is it likely that a trial can be carried out which will
provide an unequivocal answer to the question of
interest?

e Isthe answer to the question worth having?

e Isit ethical to conduct a trial to get the answer?

I will comment briefly on each of these points.

e Js it likely that a trial can be carried out which will
provide an unequivocal answer to the question of inter-
est? — This question refers to the design of the trial, and it
subsumes most of the criteria of which Dr. Briner spoke.
What needs emphasis, however, is that the design of a clini-
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cal trial today involves a different, or at least an expanded,
set of constraints than was the case ten or 20 years ago.

Take, for example, the question of number of subjects.
1t is true that this is determined jointly by the size of the
treatment-control difference of interest, and the expected
mean and variance of the caries increment. However, we
cannot overlook the fact that, these days, we are often
interested in comparing a new agent to one of established
effectiveness — that is, we usually wish to detect much
smaller differences than we did in the past, when inactive
placebos provided the basis for comparison.

The size of study groups estimated to be needed to
detect small differences can easily become so large that, for
economic and logistical reasons, inadequate provisions are
made for likely attrition of subjects. Where the size of the
required experiment is very large, there is a temptation to
“take a chance” and forego normal margins of safety. Per-

haps we should, instead, reconsider the likelihood that the

trial will eventuate in a clear-cut and useful result, If it
does not, we have accomplished nothing — indeed, we may
have done harm, from several points of view.

A related problem arises with regard to selecting a popu-
lation wherein the expected increment of caries in the con-
trol group will be suitable for clear-cut hypothesis testing.
Frequently, I fear, there is not much known about the
expected increment in the control group, beyond reference
to some shaky retrospective prevalence data combined with
a large measure of hope. In the light of recent downward
trends in caries prevalence among children, this problem
becomes even more serious. At the least, we had better plan
to spend the time and money to collect reliable contempor-
ary data on caries incidence before we decide to initiate a
trial. At most, when confidence is lacking in our estimate of
expected incidence, we might reconsider whether the trial
is really adequately designed, at least for the population we
planned to use.

1 should add that, because of our “modern” problems of
obtaining adequate sample size and adequate incidence of
disease, I would not expect, as Dr. Briner urges, that we will
be able to conduct future trials within single communities.
The desirability of doing so seems to have become a bit
outdated. We will have enough difficulty in finding groups
of the size required which are reasonably homogeneous
with respect to relevant predisposing factors, without
insisting that they live within some arbitrary political
boundary. -

Other examples could be raised. The point is simply that
the exigencies of the real world will frequently and serious-
ly reduce the likelihood that a contemplated clinical trial
will yield a clear result. This must be recognized in advance.
It may require a new design, a new population, or a new
decision about whether to begin a trial.

o Js the answer to the question worth having? — Cer-
tainly this is the most important consideration when think-
ing about whether to begin a clinical trial. There is strongly
suggestive evidence in the literature that it is not always
given due weight in research planning.

Is it, for example, worth a long, expensive clinical {rial
to establish that some new fluoride compound is approxi-
mately as cost-effective as one already in general use? Or
that some regimen of oral hygiene reduces plaque scores by
25% (without reference to its effect on disease)? There are
more than a few examples of these and similar ““facts”
established by actual clinical trials. )

In some cases, perhaps, the investigators have been guilty
of inadequate design or excessive faith, as mentioned in my
earlier remarks. In others, though, it is clear that there was
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no good prior evidence to suggest that the end result would
be any different than it was.

Of course, I realize that some may mount persuagjye
arguments for the.value of such undramatic, though posi-
tive, results. I suggest, however, that the value of demoy.
strating that a new preventive method is as good as, or
marginally better than, an existing one ought to e
balanced against the current cost in time, money, and may.
power to carry out the trial.

I stand firmly with Dr. Briner in stating that there
should be prior evidence of efficacy and cost-effectiveness
of a new agent before it goes to clinical trial. Indeed, I wiy
go further and say that there ought to be very good reasop
to believe, from both animal experimentation and biologic
theory, that the new agent will prove substantially more
cost-effective than existing ones of the same category. This
seems to be only prudent. Yet it is related to another inter-
esting question:

e s it ethical to conduct a trial to get the answer? —
Dr. Heifetz will discuss this topic more thoroughly, but |
wish to comment on it also, because there is one aspect of
the ethical issue that I find especially perplexing.

1 have just argued that we should have compelling
pre-clinical experimental and theoretical evidence for the
probable efficacy of an agent before embarking on the
expensive and complex enterprise that a clinical trial has
become. This argument may be described as an economic
one. At the same time, however, one could fairly ask
whether it is ethical to conduct a study wherein some
children will be deprived of a new agent which we believe,
with some degree of confidence, to be superior to the
control. A variation on the same theme is the situation in
which we wish to satisfy doubters (or the Food and Drug
Administration) by the conduct of a replicate trial of an
agent which has already been successfully tested. Is this
ethical? I do not know the answer; to me this has the
makings of a dilemma, in the strictest sense. Perhaps the
solution depends partly on the degree of prior confidence
we have about the new agent but, of course, this concept is
inherently unscientific. The problem is not Bayesian — not
statistical at all. The problem is ethical. I can conceive of
circumstances where the results of animal studies, together
with theory, together with inferences from previous clinical
experiences, would be sufficient to persuade me that a
classic “definitive” trial of an agent was not necessary and
should not be done. This subject is complicated and some-
what esoteric, and causes conflict with traditional ex-
perimental philosophy. Nevertheless, the question is real,
and I predict that we will have to face it frequently in the
future.

The kinds of problems to which I am referring are less
concrete than those we have learned how to solve. They
might be regarded as elements of a new sort of research that
could be called the “modern” caries clinical trial — modern,
in the sense that the problems arise both because of chang-
ing circumstances in the populations in which our research
must be conducted and, importantly, because of changing
public perceptions about the desirability of human experi-
mentation.

There will be occasions when a protocol statisfies all of
the classic criteria of good design of which Dr. Briner spoke,
but may not justify an affirmative decision to proceed. We
will, of course, have to continue to conduct well-controlled
clinical trials to obtain satisfactory answers to our ques-
tions. But to do so, we may have to acquire a much greater
insight into the economics, ethics, and even the philosophy
of clinical trials than was required of us a decade ago.
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