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I applaud Dr. Bowen’s scenario for the next generation of
caries clinical trials. He envisions studies that are more
limited in both size and duration than in the past, the
era of “big is beautiful”. The savings in scale can be af-
fected through the use of two strategies: (1) pre-trial
screening to select out a population at risk, thus avoiding a
dilution of the sample by subjects who cannot benefit
from the preventive procedure; and (2) monitoring of oral
fluids and/or deposits, and in some instances examination
of enamel or root surfaces by biopsy or physical methods.
Laboratory and other supporting procedures can identify
site and length of action of the active agent, indicate
mechanism of action, suggest directions for improvement,
and perhaps, with enough experience, reduce the length as
well as size of subsequent studies.

Pre-trial screening will become increasingly important
as the use of multiple forms of fluoride increases. In the
younger age groups, over 50% of the nine-year-olds are
caries-free. In the 5-17-year-olds as a group, 38% are caries-
free. There is still a segment of this population, however
(about 25%), which has five or more DMF teeth.! Bohan-

nan et al.2 found that, in the groups studied in the National.

Preventive Dentistry Demonstration Program, 20% of the
children had from 50 to 70% of the caries. These are the

’ children who should be selected for caries trials. This focus

on high-risk populations is now routinely used in Sweden3
and makes good sense. The concept should be extended to
additional target populations, such as the older teenagers
(only 12% of 16-year-olds are caries-free) and adults who
have secondary or recurrent caries, older subjects with
cementum exposure and root caries, and subjects with
compromised defense factors, such as reduced salivary flow.
We are no longer a strongly child-oriented society, -and
clinical caries trials shonld reflect current and future needs.

Pre-clinical screening can be either on the basis of
previous caries experience or, perhaps more appropriately,
on the basis of caries susceptibility. A reliable caries ac-
tivity, susceptibility, or predictive test has been a goal of
preventive dentistry for many years. The lactobacillus
count and its colorimetric equivalent, the Snyder Test, have
had rather checkered careers, at least on an individual basis.
The salivary Streptococcus mutans count seems to be
faring better.* A combination of §. mutans and lactobacil-
Ius counting is also being used.3 In studies on root caries,
the possibility of monitoring Actinomyces viscosus as well
as Streptococcus mutans will also have to be considered. At
the moment, microbiological monitoring of saliva for high
counts of S. mutans to demonstrate infection and evidence
of past caries experience would appear to be the most rea-
sonable basis for including a subject in a caries clinical trial.

The decision on the most appropriate tests to employ
during a study would depend on the nature of the agent
being examined. The most common trials involve fluoride,
and Dr. Bowen suggests both salivary and plague sampling.
This type of monitoring is especially valuable when differ-
ent formulations and release systems are being examined.
At present, analyses are performed in the laboratory, but
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intra-oral monitoring with fluoride electrodes is tech.
nologically feasible, and its development for oral use shoulg
be encouraged. Improvement in enamel biopsy procedureg
might make this an attractive monitoring procedure ag well,

Monitoring for plaque calcium and phosphate woulg be
valuable in studies with a number of agents. This i a
relatively simple laboratory procedure but requireg a
standardized protocol to make it meaningful. Concentra.
tion of calcium and phosphate varies with plaque age, loca-
tion, and propensity to calculus formation. With producs
in which high levels of calcium and phosphate are intrq.
duced, the increases in plaque content may be well aboye
the natural level, and plaque monitoring may be largely ,
measure of compliance — important in unsuperviseq
studies. With remineralizing solutions with low levels of
calcium to encourage sub-surface remineralization, measure.
ment of plaque calcium may not be adequate. Techniqueg
for measuring the changes in the enamel surface may be
more important. There are procedures for measuring
enamel permeability with iodideS, ultraviolet light®7, ang
fluorescent dyes that could be very helpful.

Dr. Bowen anticipates clinical trials with anti-caries
vaccines. Measurement of specific antibody to S. mutans,
its enzymes or cell surface antigens will certainly have to be
part of the clinical protocol. Measurement of levels of §.
mutans in plaque can also be helpful. If a systemic form of
innoculation is under trial, as is being contemplated in
England, then serum antibodies and perhaps, €ven mofe
importantly, antibodies in the gingival crevicular fluid will
be examined. :

In general, of course, the nature of the monitoring will
depend on the agents on trial. Augmentation of host de-
-fenses by non-immunological strategies will mean examin-
ing antibacterial properties or products in saliva or their
impact on target organisms. Use of systems that effect an
elevation in plaque pH will require measuring plaque pH
in vivo or sampling for the products of the augmentation,
e.g., ammonia and polyamines. In time, with enough ex-
perience, the monitoring procedures can even become part
of the practitioner’s armamentarium, and the efficacy of
the intervention can be monitored on an individual basis.
The widespread use of monitoring systems or devices
should stimulate high technology in this area, because the
financial returns can be high, more so than if they were
restricted to clinical trials.

I think that the kinds of monitoring that Dr. Bowen and
I are discussing lend themselves most effectively to the
experimental or explanatory clinical trials described by Dr.
Downer. The intermediate study — poised between labora-
tory models and community, pragmatic trials — is the ideal
mechanism for gaining the kinds of insights needed for full
appreciation of how an agent or technique operates. In-
deed, I can envision a modified Phase II study, where, in
addition to safety and efficacy, one gathers human data to
test the hypotheses generated in laboratory and animal
studies. If multiple supporting studies are included in Phase
II, then the most appropriate procedure can be selected for
use in the community study. Perhaps the experimental or
explanatory clinical trial is the “modern clinical trial”
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discussed by Dr. Carlos. Performed well, these modern
trials could reduce the number of large trials required for
establishing validity.

1 have a feeling that many of us are grappling with the
qame problem, and an appropriate testing process will
evolve eventually. Unfortunately, evolution takes a very
long time, at least without grant support. ‘
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General Discussion

BEISWANGER: I think this morning’s presentations are
going to cause a number of us who are active in caries
studies to re-think those things which we are doing and
consider whether there are better methods of diagnosis,
better methods for pre-selection of subjects, and laboratory
and other parameters that we can be checking along the
way to make our trials more efficient.

DAVIES: One of the items discussed that has interested

"me is the place of radiographs in our clinical studies. We

seem to have heard a variety of views here. We have heard
Dr. Mainwaring pointing out that radiographic readings
are an important component in clinical trials. I think I
heard Dr. Fischman say to more or less dismiss them. We
ourselves don’t use them in the U.K., and we are losing a
potential benefit, according to Dr. Mainwaring. I wonder
what the FDA feeling on this might be.

HOERMAN: I think perhaps we are going to be forced
by the low prevalence of dental caries, in children particu-
larly, to develop some kind of an index to assess the dy-
namics of enamel. We need to be able to measure the ad-

vancing enamel lesion, the stabilized enamel lesion, the

remineralizing enamel lesion, and, of course, handle errors
in that realm. The disturbing thing is that there is constant
change in all four of those factors, and how do we clini-
cally measure that, and is it necessary to measure that, and
can it be incorporated into the standard DMFT/S scoring?
I think Dr. Marthaler and Professor Scheinen have used
systems of that nature. Perhaps some discussion on that
might be appropriate. I would concur with Dr. Mandel,
that we shouldn’t be too complacent about this lower
prevalence of dental caries. The challenge is still there. It
really might be treacherous to predict that that same effect
would hold true in an aging population, and certainly I was
very interested to hear that point of view brought out.
Also, I would be interested to hear Dr. Marthaler discuss
the observation that he made — that in 1965-66, the
detection of pit and fissure caries was very low in the
population, and ten years subsequently, he found that
caries had developed and the tooth had then been filled.
There was a significant rise in caries scoring for 20- 25-
year-olds at that point, with pit and fissure caries preva-
lence one of the main increases. I would like to ask the
question of what a school-based sealant application pro-
gram would do to the prevalence scores in addition to what
we now see in the smooth surface area. I think Dr. Bohan-
nan may have some information on that, too, in the experi-

ence of delivery of sealants in some kind of a public health
school-age program.

Dr. Mandel, do you consider either the ICT test or the
butazolidin permeability test as a frank, straightforward
experimental clinical trial rather than a laboratory experi-
ment?

SCHEINEN: I know that Tommy Marthaler published
papers years ago discussing such things as pit and smooth
surface caries on the same surface, for example, buccally
on molars. Are there methods to distinguish these using
present-day techniques?

The other thing to consider would be a kind of older
lesion, such as buccal lesions, which are border area lesions
in the sense that the examiner can’t really distinguish
whether these are located buccally or mesially. A lot of
variation — so-called “examiner error” — is due to this fact.

MARTHALER: What 1 said essentially was that the
diagonal element is always stronger in a transition matrix;
it is always stronger when a correction has been applied.
That means that when the size or width of incipient lesions
not in effect already, these sites tend to remain in that state
rather than to progress. For future clinical trials, I think
that’s an important item, especially when we look at the
modern techniques of remineralization which are being
developed. When we talk of arrest of a lesion, we need to
talk of incipient lesions. Otherwise we can’t study arrest.
I can’t say anything about sealants as an epidemiologist.
I am pleased to see that very few fissures are sealed in
Switzerland.

GRAVES: I would like to comment on Dr. Marthaler’s
paper relating to the surface-specific methods of detection
of caries. Yesterday we spent a good bit of time talking
about mis-classification issues and the reversal problems,
particularly when we go from carious back to sound enamel.
A good deal was said about the declining incidence of caries
and how caries tends to be confined to the fissures with
reduction in attack rate on proximal surfaces. I am referring
specifically to these new methods of caries detection which
were mentioned. I thought his paper was somewhat glowing
in the usefulness of the electrical resistance apparatus,
which White has reported. In Dr. Fischman’s response, he
said this procedure had not been clinically evaluated. Maybe
some of the rest of you have had much more experience
than have any of my friends in using these gadgets. If they
are effective and you have given it a two-plus here, and the
explorers are given a one-plus, it has a degree of usefulness.






