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Results of Clinical Trial of Fluoride Dentifrice Using
QLF

Masaki Kambara', Mibu Uemura', Tatsuro Miyake', Takashi Doi!, Shoji
Nakashima?, George J. Eckert®, and George K. Stookey*

'Department of Preventive and Community Dentistry, Osaka Dental University,
Osaka, Japan

’Lion Company, Ltd., Tokyo, Japan

*Division of Biostatistics, Department of Medicine, Indiana University School
of Medicine, Indianapolis, IN, USA

‘Indiana University School of Dentistry, Indianapolis, IN, USA

Objectives

The objectives of the present study were to: (a) quantitatively assess the
changes in white spot lesions of permanent enamel using Quantitative Light
Fluorescence (QLF) in clinical use; (b) evaluate the validation of QLF in clini-
cal assessments of white spot lesions; and (c) determine the effects of a fluoride
dentifrice on white spot lesions using QLF in a clinical trial.

Material and Methods

Study Patients

The study was approved by the Ethics Committee at Osaka Dental
University Hospital prior to recruiting patients. All patients gave their informed
consent before being accepted into the study and a total of 145 patients were ini-
tially enrolled. Thirteen patients withdrew or were dropped from the study dur-
ing the one-year study period and 132 (91.0%) completed the trial. Clinical
QLF examinations and subsequent image analyses were performed on these 132
patients, aged 9 — 48 years (average 20.0+8.4 years old), who had at least one
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white spot lesion at baseline. Demographic and backgroimd information of"the
participants is summarized in table 1.

Placebo Fluoride
Total number of cases 71 74
Total number of dropouts 6 7
Total number of analysis cases 65 . 67
Sex, Female 36 (55%) 35 (52%)
Age, Mean (SD) 20.3 (8.3) 19.1 8.2)
Brushing habits, Yes 65 (100%) 65 (97%)
Number of white spot lesions, Mean (SD) 4.0 (3.2) 4.8 (3.5)
DMFT, Mean (SD) 7.86 (6.11) 7.28 (6.09)
Plague accumulation, Yes 38 (58%) - 38 (57%)

TABLE 1. Demographic and background information.

Study Design

The study was conducted as a double-blind investigation of two parallel
groups of subjects to evaluate the cariostatic effects of a fluoride dentifrice.
During the study period, the patients were provided plain coded tubes contain-
ing either a fluoride dentifrice (950ppmEF) or a placebo dentifrice and were
asked to brush their teeth with their assigned dentifrice at least twice daily
(0.5g.to 1.0g).

No instructions about dietary habits were given to the patients.

Clinical examinations were performed by three well-trained dentists each
of whom examined approximately one-third of the patients; all examinations
performed on a given patient were conducted by the same examiner at each
visit. At each visit the patients were given an oral visual examination by the
assigned investigator. Then QLF images and tooth pictures were taken on the
single designated white spot lesion in each patient. The patients were examined
in the same manner at 3, 6, and 12 months after the initiation of the trial. At each
visit, three QLF images were produced for each white spot lesion. When the
images were analyzed and calculated, the mean values of the data obtained from
the three recordings were used for each white spot lesion.
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QLF Images

QLF images were obtained by using QLF system (QLF™ Clin System,
Inspektor Research System RV, Amsterdam, The Netherlands). The QLF system
consists of a high intensity lamp unit and a camera control unit, which is con-
nected via an electrical cable to the camera handpiece. Tooth surfaces are
exposed to 13 mW/cm? of the violet-blue light (wave length: 290-450 nm) in the
camera handpiece that is directed onto the surface, and then images are acquired
using a miniature CCD camera inside the handpiece through a 520 nm high-
pass filter. The three fluorescence images of each white spot lesion were stored
in a computer and analyzed by custom-made software (QLF™ Clin Software
version 1.991, Inspektor Research Systems BV, Amsterdam, The Netherlands).

Each image was analyzed by four measuring parameters which were:
average fluorescence loss (%), AF; maximum fluorescence loss (%); lesion area
(mm?); and AF x area (%Amm?), AQ. The clinical examiner that performed the
clinical examination also performed the analyses of the images for that patient.

Statistical Analysis

The change from baseline was computed for the three follow-up visits for
lesion area, AF, AQ, and maximum fluorescence loss. Repeated measures analy-
sis of variance was performed to compare the fluoride-treated and placebo-
treated groups. The models included fixed effects for month, group, and the
month-by-group interaction, along with the baseline measurement as a covari-
ate. Unstructured covariance matrices for each group allowed the model to
determine the variances and the level of correlation between the follow-up
months. Multiple comparisons were made using the Sidak method to control the
overall significance level of the pairwise tests: adjusted p-value = [1 - (1 - orig-
nal p-value)]*° =% A 5% significance level was used for all tests.

Results

Figure 1 illustrates the results of the data analyses for changes in lesion
area. The fluoride group had significant changes from baseline for area, show-
ing decreases in area at all follow-up examinations (p<0.0001). The placebo
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FIG. 1: Changes in lesion area (meanzstandard error).

group had a significant decrease in area at 3 months (p=0.0136), but 6-month
and 12-month areas were not significantly different from baseline (p>0.43). The
group-by-month interaction was statistically significant (p=0.0002). The fluo-
ride group had significantly more change in area than the placebo group at all
follow-up examinations (p=0.0080 at 3 months, p<0.0001 at 6 months, and 12
months), and the difference between the groups became larger over time. In the
fluoride group, area decreased significantly from 3 months to 12 months
(p=0.0005) and from 6 months to 12 months (p=0.0320), and the decrease from
3 months to 6 months was marginally significant (p=0.06). There were no sig-
nificant changes in area between the follow-up examinations in the placebo
group.

Changes in the AF are presented in figure 2. The fluoride group had sig-
nificant reductions from baseline for AF at all follow-up examinations
(p<0.0005). The placebo group had a marginally significant reduction in AF at
3 months (p=0.06), but 6 month and 12 month AF were not significantly differ-
ent from baseline (p>0.87). The group-by-month interaction was significant
(p=0.0715). The fluoride group had significantly more change in AF than the
placebo group at all follow-up examinations (p=0.0112 at 3 months, p=0.0323
at 6 months, and p=0.0005 at 12 months), and the difference between the groups
was larger at 12 months than at 3 or 6 months. In the fluoride group, AF
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FIG. 2: Changes in AF (meanzstandard error).

decreased significantly from 6 months to 12 months (p=0.0278). There were no
significant changes in AF between the follow-up examinations in the placebo
group. s
Figure 3 summarizes the data for AQ. The fluoride group had significant
reductions from baseline for AQ at all follow-up examinations (p<0.0001). The

20
ol 3
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~10 b %
@
o
< Placebo
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O‘O ] - i i
0 3 6 12
Time (months)
FIG. 3: Changes in AQ (meanzstandard error).
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placebo group had a significant reduction in AQ at 3 months (p=0.0028), but 6
month and 12 month AQ were not significantly different from baseline
(p>0.40). The group-by-month interaction was statistically significant
(p=0.0011). The fluoride group had significantly more change in AQ than the
placebo group at all follow-up examinations (p=0.0107 at 3 months, p<0.0001
at 6 months, and 12 months), and the difference between the groups became
larger over time. In the fluoride group, AQ decreased significantly from 3
months to 12 months (p=0.0318) and from 6 months to 12 months (p=0.0489).
There was a significant increase in AQ from 3 months to 6 months (p=0.0164)
and a marginally significant increase from 3 months to 12 months (p=0.09) in
the placebo group.

The maximum fluorescence loss changes observed at each examination
are summarized in figure 4. The fluoride group had significant reductions from
baseline for maximum fluorescence loss at all follow-up examinations
(p<0.0005). The placebo group had a significant reduction in maximum fluo-
rescence loss at 3 months (p=0.0334), but 6 month and 12 month maximum flu-
orescence loss were not significantly different from baseline (p>0.70). The
group-by-month interaction was not significant (p=0.21). The fluoride group

Time (months)

0 3 6 12

=&~ Placebo
=&=Fluoride

' i ' ]
o] [o2} = N o
T T ¥ T

-2 7

AQ (%xmm?)
=

-4

]
-8 1 Student's t tests * p<0.05
-20

FIG. 4: Changes in Maximum Fluorescence Loss (meanz+standard error).
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had significantly more change in maximum fluorescence loss than the placebo
group at 6 months (p=0.0181) and 12 months (p=0.0106) and marginally more
change in maximum fluorescence loss at 3 months (p=0.06). There were no sig-
nificant changes in maximum fluorescence loss between the follow-up exami-
nations in either the fluoride or placebo group.

Conclusions

The results of this study clearly demonstrate the impact of a fluoride den-
tifrice upon the reversal and remineralization of clinical white spot lesions and
particularly the ability of Quantitative Light Fluorescence (QLF) to monitor and
quantify the magnitude of this effect. Since the impact of fluoride dentifrices
have been clinically demonstrated on numerous occasions using the conven-
tional caries detection methods, these data indicate the ability of QLF to quan-
tify this effect using a relatively small panel of subjects and a reduced time period.
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