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ABSTRACT

Effect of TiF, varnish in the prevention and remineralization of caries lesions in
permanent teeth of children living in a fluoridated region: randomized clinical
trial of 18 months

This randomized-controlled clinical trial compared the effect of TiF4 and NaF
varnishes in the treatment of non-cavitated caries lesions and in the prevention of
new lesions in permanent teeth. Sixty children (6-7 y/o) from 5 municipal schools of
Bauru-SP (Brazil), according to the caries activity (at least 1 active white spot lesion),
were selected and randomly divided into the following treatments (varnishes): 4%
TiF4 (2.45% F-, FGM); 5% NaF (2.26% F-, Duraphat®-Colgate) or placebo (without F-,
FGM). Varnishes were applied on permanent teeth, once a week (4 weeks); after the
6" and 12" month. Clinical examination (Nyvad/ICDAS) and quantitative
fluorescence changes analysis (QLF) were performed after 1 month of the treatment
and after 6, 12 and 18 months after the beginning of the study. Patient’s satisfaction
degree was reported after each varnish application by visual scale. Visual plaque
index (VPI) was calculated and measured after the 3, 9" and 15" months. The 15t
paper of this thesis was published in the JMIR Research Protocols showing the
experimental design model. Two-way RM-ANOVA, ANOVA/Tukey and x> were
performed. No differences were found between treatments with respect to carious
lesions regression/progression using Nyvad/ICDAS (p>0.05). Only TiF4 varnish was
able to reduce the mean fluorescence loss significantly after 18 months (-14.6 %
4.0%) compared to the baseline value (-17.5 = 3.9%, p=0.003). Regarding the
prevention of new lesions, only TiF4 (99.2 + 1.7%) presented a significantly higher
percentage of sound surfaces at the end of the 18 months compared to placebo
(949 = 7.9%), while the NaF did not differ from the two groups (98.5 + 2.1,
p=0.014%). Around 97% of the participants reported being satisfied with treatments,
regardless of varnish. The VPI percentage decreased significantly after 9 and 15
months compared to 3 months (p<0.001). TiF4 varnish was the only treatment able to
show beneficial effect under this study model. The 2" article of this thesis showed
the results and it will be sent to the International Journal of Paediatric Dentistry.

Key-words: Dental Caries. Topical Fluorides. Clinical Trial. Titanium.







RESUMO

Efeito de um verniz de TiF4na prevenc¢ao e remineralizagao de les6es cariosas
na denticao permanente de criangas residentes em area fluoretada: estudo
clinico randomizado de 18 meses

Este ensaio clinico randomizado, controlado, paralelo e duplo-cego de 18 meses
comparou o efeito do verniz de TiF4 ao do verniz de NaF no tratamento de lesdes
cariosas nao cavitadas em esmalte e na prevencdo de novas lesbes em dentes
permanentes. Foram selecionadas 60 criangas (6-7 anos de idade), de 5 escolas
municipais de Bauru-SP, de acordo com a atividade de carie (pelo menos 1 lesdo de
mancha branca ativa) e divididas aleatoriamente nos seguintes tratamentos: verniz
de TiF4 (2,45% F-, FGM); verniz de NaF 5% (2,26% F-, Duraphat® Colgate) e verniz
placebo (sem F-, FGM). Os vernizes foram aplicados em todos os dentes
permanentes, uma vez por semana, por 4 semanas consecutivas e apods 6 e 12
meses do estudo. O exame clinico (indice de Nyvad/ICDAS) e a andlise das
mudangas quantitativas de fluorescéncia (QLF) foram realizados apos 1 més do
tratamento e apds 6, 12 e 18 meses do inicio do estudo. O grau de satisfagcado do
paciente foi relatado apds cada aplicagao de verniz por escala visual. O indice placa
visivel (IPV) foi mensurado apos 3, 9 e 15 meses. O 1° artigo desta tese foi
publicado na JMIR Research Protocols e abordou o delineamento experimental do
trabalho. ANOVA a 2 critérios com medidas repetidas, ANOVA seguida pelo teste de
Tukey e teste Q? foram realizados. Nao foram encontradas diferencgas significativas
em relacdo a regressdo/progressdo das lesdes cariosas pelo indice de Nyvad
(p>0,05). Apenas o TiF4 foi capaz de reduzir significativamente a perda média de
fluorescéncia apos 18 meses (-14,6 + 4,0%) em comparagédo aos valores iniciais (-
17,5 + 3,9%, p=0,003). Em relagdo a prevencdo de novas lesdes, somente o TiF4
(99,2 £ 1,7%) apresentou uma porcentagem significativamente maior de superficies
higidas ao final dos 18 meses comparado ao placebo (94,9 £ 7,9%), enquanto o NaF
nao diferiu dos dois grupos (98,5 + 2,1%, p=0,014). Uma média de 97% dos
participantes relataram estar satisfeitos com os tratamentos, independentemente do
grupo. A % de IPV reduziu significativamente apos 9 e 15 meses em comparagéo
aos 3 meses do estudo para todos os grupos (p<0,001). O verniz de TiF4 foi o unico

tratamento capaz de mostrar efeito benéfico neste modelo de estudo. O 2° artigo







desta tese aborda os resultados obtidos e sera enviado a revista International

Journal of Paediatric Dentistry.

Palavras-chave: Carie dentaria. Fluoretos Tépicos. Ensaio Clinico. Titanio.







2.2

SUMARIO

INTRODUCTION ... nnnsssss s asss s s 17

ARTICLES ........ et eescccsssre s e s s s s s s sssn s e s s e s e s s s mnn s s e e e e e e e e s e nnnnnn e e e nennan 21
Article 1 - Effect of a TiF4 varnish in the prevention and treatment of caries
lesions in permanent teeth of children living in a fluoridated region: protocol
of randomized controlled clinical trial ... 21

Article 2 - Titanium tetrafluoride varnish for treatment of initial dental caries

in children permanent dentition: a randomized controlled trial ....................... 41
DISCUSSION......cooiiiei e e sme s s s e s mn e s e e mmn e s e e mnn e s e s nnnas 67
REFERENCES ........ e ms s s s 75
o 111 83







1 INTRODUCTION







Introduction 17

1 INTRODUCTION

Fluoride varnishes are a feasible approach for preventing and treating carious
lesions at the individual level and in public health programs, due to its good cost-
benefit compared to restorations of cavitated lesions, which in turn have a significant
negative impact in quality of life (MARINHO et al., 2013; GAO et al., 2016).

Due to the polarization of dental caries (DOUGLAS et al., 2016) and inequality
in health services access, treatment is available to restrict part of the population only
(DOUGLAS et al, 2016; TELLEZ, WOLFF, 2016). This fact requires the attention of
authorities and appropriate public health interventions reducing inequities
(ARDENGHI et al., 2013; TELLEZ, WOLFF, 2016). Based on this new panorama of
the disease, researchers have sought to improve the effect of conventional fluorides
or alternatively to test nonconventional fluorides (eg, fluorides [F] containing
polyvalent metals, such as stannous fluoride [SnF2] and titanium tetrafluoride [TiF4])
(WIEGAND; MAGALHAES; ATTIN, 2010; COMAR et al., 2017) to achieve better

results with population at high-risk for caries.

The protective effect of titanium tetrafluoride on dental caries has been
intensively investigated under in vitro and in situ models (MAGALHAES et al., 2008;
COMAR et al., 2012; COMAR et al., 2017; SOUZA et al., 2018a; ALEXANDRIA et
al., 2019; DOS SANTOS et al., 2019). Comar et al. (2017) recently demonstrated a
better effect of TiF4 varnish in remineralizing initial enamel caries lesions in situ,
regardless of the caries activity (ranging from low to high), compared to NaF varnish,

which was only able to remineralize enamel lesions under low cariogenic challenges.

The mechanism of action of NaF varnish is based on the calcium fluoride
(CaF2) deposition on the dental surface, which acts as a fluoride reservoir and a
mechanical barrier (GAO et al., 2016; COMAR et al., 2018). Titanium tetrafluoride, on
the other hand, has an additional effect due to titanium that reacts with apatite
forming compounds such as hydrated titanium phosphate and titanium dioxide,
responsible for the high acid-resistant layer formed on teeth (COMAR et al., 2018).
Furthermore, TiF4 varnish increases the deposition of CaF2 on the enamel, due to its
low pH, compared to NaF varnish (COMAR et al., 2018). Despite its low pH, TiF4
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varnish has similar levels of toxicity on murine fibroblast lineage (NIH/3T3) and
gingival fibroblasts compared to NaF varnish (SALOMAO et al., 2017; ARANDA
SALOMAQ et al., 2019).

The mechanical barrier created by fluorides protects enamel against
demineralization induced by bacteria acids. Furthermore, the fluoride reservoir can
speed remineralization, inducing the growth of fluor-hydroxyapatite like-crystals. In
case of TiF4, the incorporation of titanium into the surface layer of demineralized
enamel may improve its mechanical resistance (MAGALHAES et al., 2016; COMAR
et al., 2018). Due to this latter property, TiF4 varnish can be considered a good option
for the treatment of non-cavitated enamel caries lesions, avoiding cavitation and,

consequently, the need of invasive approaches (SKOLD et al., 2008).

There are few clinical studies testing the anti-cariogenic or remineralizing
effect of TiF4 (REED, BIBBY, 1976; POMARICO; VILARDI; MAIA, 2012) but no one
them evaluated TiF4 as varnish. All of them have shown benefit of TiFs4 solution
application in comparison to other conventional fluorides on the prevention and
treatment of enamel caries lesions (REED, BIBBY, 1976; POMARICO; VILARDI;
MAIA, 2012). On the other hand, previous work of our group showed better effect of
TiF4 varnish compared to TiF4 solution on enamel caries lesion in situ (COMAR et al.
2012), justifying the idea and the novelty of the thesis.

Therefore, the aim of this randomized, controlled, longitudinal and double-blind
clinical trial was to compare the effect of 4% TiF4 varnish with a commercial 5% NaF
varnish (gold standard) on the treatment and prevention of non-cavitated enamel
caries lesions in the permanent dentition of children 6 to 7 years old, residing in an
optimally fluoridated area. The tested null hypothesis was there is no significant
difference between the fluoride varnishes in the prevention (a) and/or
regression/progression (b) of non-cavitated enamel caries lesions in permanent
teeth. For the analysis of each effect we applied: a) ICDAS b) Nyvad index and
quantitative light-induced fluorescence.
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Abstract

Background: Titanium tetrafluoride (TiF4) has became of great interest again due to
new formulations that have shown to be more effective against tooth demineralization
than NaF formulations in vitro and in situ.

Objective: To evaluate the effect of 4% TiF4 varnish compared to a commercial 5%
NaF varnish on the prevention of caries lesions and the treatment of non-cavitated

enamel caries lesions in permanent teeth of children living in fluoridated area.

Methods: This randomized, controlled, parallel and single blind clinical trial involves
63 children, 6-7 years old, living in Bauru-SP/Brazil. Children were selected
according to their caries activity (presence of at least 1 tooth with score Nyvad 1) and
randomly divided into the following treatments: 4% TiF4 varnish (2.45 % F-, pH 1,
FGM); 5% NaF varnish (2.26% F, pH 5, Duraphat®, Colgate) and control (placebo
varnish, pH 5, FGM). The varnishes were applied on all permanent teeth, once a
week for 4 weeks and they will be reapplied only once after 6 and 12 months of the
beginning of the study. Two calibrated examiners carry out the clinical examination
(ICDAS and Nyvad indexes, kappa> 0.8) at baseline (before the first application),
after the 1%t, 61, 12t and 18" month. Furthermore, quantitative fluorescence changes
are measured using QLF. The degree of patient satisfaction with the treatment is also
computed. The data will be submitted to statistical analysis (p<0.05).

Results: This ongoing study is funded by the Brazilian funding agencies (FAPESP-
2015/14149-1 and CNPqg- 401313/2016-6). We expect to confirm the efficacy of TiF4
compared to NaF varnish on the prevention and treatment of caries lesions. The
subjects are under 1 month evaluation and the dropout was about 8.3%. No
differences between the treatments were detected at the 15t month.

Conclusions: If our hypothesis is confirmed, TiFs varnish can be marketed and
applied at individual level and in community programs to control dental caries.
Key-words: Clinical Trial; Dental Caries; Sodium Fluoride; Titanium; Topical
Fluorides.
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Introduction

Fluoride varnishes are a good approach for prevention and treatment of caries
lesions at individual level and in public health programs, due to its good cost-benefit
compared to restorations of initial caries lesions that eventually progress to cavitation
and have a significant negative impact in quality of life [1,2].

Considering the polarization of caries disease [3], the treatment needs have
been concentrated on a small part of the population, characterizing significant
inequities in health [3,4]. This fact requires the attention of authorities and
appropriate interventions in public health [4,5]. Based on this new panorama of the
disease, researchers have sought to improve the effect of conventional fluorides or
alternatively to test non-conventional fluorides (fluorides containing polyvalent
metals, such as stannous fluoride -SnF2 and titanium tetrafluoride - TiF4) on the
prevention and treatment of caries lesions [6,7].

Several in vitro and in situ studies have shown that an experimental 4% TiF4 is
more effective than NaF on the reduction of demineralization and improvement of
remineralization [7-9]. The mechanism of action of TiF4 is based on the effect of
titanium ions that react with dental apatite, forming a "glaze"-like layer acid resistant,
rich in hydrated titanium phosphate and titanium dioxide [10]. Furthermore, TiF4
varnish induces a higher deposition of CaF2 than NaF varnish on sound and
demineralized enamel surface [10].

Recent in situ study demonstrated that 4% TiF4 varnish was the only treatment
able to improve enamel remineralization regardless of the cariogenic activity, while
NaF varnish failed in preventing further demineralization under high cariogenic
activity [7]. This result supports the hypothesis of the present study that TiF4 varnish
could be more effective than NaF varnish in preventing and treating caries lesions in

permanent teeth of children living in fluoridated area.

Objective

The aim of this clinical protocol is to evaluate the effect of 4% TiF4 varnish compared
to a commercial 5% NaF varnish on the prevention of caries lesions and the
treatment of non-cavitated enamel carious lesions in permanent teeth of children

living in fluoridated area.
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Methods
Ethical Aspects

The protocol of this study was submitted and approved by the local Ethics
Committee (Number: 59787116.2.0000.5417, Ethics Committee of the Bauru School
of Dentistry, University of Sdo Paulo, Brazil) and by the registration of clinical
research in the database - The Brazilian Clinical Trials Registry — ReBEC (Number:
RBR-5VWJ4Y). The research protocol was also approved by the Municipal
Secretariat for Education of Bauru (S&o Paulo, Brazil) and by 5 municipal schools
(Table 1) enrolled in the study. Thereafter, the responsible for 6-7 years old children
received and signed an informed consent prior to their involvement in the research.
The children also received a consent form, with age-appropriate language, explaining
how the research would be conducted. The children were free to agree or disagree
with their participation in the research. Only after all approvals the research started.
Study Design

This is a randomized, controlled, parallel, single blind, and three-arms (4%
TiF4 varnish, 5% NaF varnish and placebo varnish) clinical trial of 18 months. It
involves 63 children (37 males and 26 females) between 6-7 years old, coming from
public schools of Bauru city (Brazil), an area optimally fluoridated. A number of 20
subjects per group was previously calculated considering a error of 5%, B error of
20%, a dropout of 30% and a caries incidence after a period of 2 years of 15% for
fluoride group and 42% for control group [11].

Children were selected according to their caries activity (at least 1 active white
spot lesion present on the smooth surface of the permanent dentition, score 1 by
Nyvad index[12]) and randomly allocated in one of the 3 treatments options ensuring
stratified block randomization into each school: 4% TiF4 varnish (2.45% F, pH 1,
FGM); 5% NaF varnish (2.26% F, pH 5, Duraphat®, Colgate) and control (placebo
varnish, pH 5, FGM).

The treatment was conducted as further described. The teeth were submitted
to clinical examination (ICDAS and Nyvad indexes) and quantitative fluorescence
changes analysis by QLF device. The analyses were conducted after the 15t month
and they will be carried out at 6", 12" and 18" month. Figure 1 summarizes the
study protocol.

Baseline analysis
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Two trained examiners (inter- and intra-examiner agreement, kappa> 0.8), not
involved in the treatment application, are responsible for examining the children
(NMS and BMS). The selection of the children was based on the analysis of smooth
surfaces using Nyvad index [12]. Only children 6-7 years old, presenting at least 1
smooth surface with active caries lesions and the signed consents, were selected.
The exclusion criteria were children: under orthodontic treatment; who participated in
another clinical study 3 months prior the present study; who underwent professional
fluoride application 6 months prior the present study; under treatment with antibiotics
or some other type of medicine (patients with chronic diseases); or with periodontal
disease.

The distinction between active and inactive caries lesions were done through
visual and tactile inspection. The active white spot lesions were defined as rough and
opaque white surface [13]. All white spot lesions were further analyzed using QLF
[14]. Furthermore, all permanent teeth surfaces were analyzed using ICDAS
(International Caries Detection and Assessment System) index [15] and dmft was
applied for the primary teeth (this data will be included in the regression analysis to
check the influence of other variable on the results).

Treatment

All children were instructed regarding cariogenic diet and oral hygiene and
were submitted to supervised toothbrushing. The researchers provided new
toothbrushes (Colgate® Classic, Colgate-Palmolive, Brazil), dental floss (Colgate®,
Colgate-Palmolive, Brazil) and fluoride toothpastes (Colgate®, 1450 ppm F as MFP,
Colgate-Palmolive, Brazil). The oral hygiene kit will be replaced each 3 months of the
research.

The varnishes were applied on all permanent teeth once a week for the first 4
consecutive weeks [16] and they will be reapplied once at 6" and 12" month of the
research [17] by ASB. The application was done using a microbrush, under natural
light, following the clinical steps: 1. Supervised toothbrushing by DMSS; 2. Relative
isolation of teeth area with cotton rolls; 2. Drying of the teeth surfaces using sterile
gauze; 3. Varnish application according to the manufacture’s instruction; 4. Waiting
for 5 minutes for solvent evaporation; and 5. Removal of the cotton rolls. The
treatments were done during afternoon. The children were instructed to not ingest
liquid for 30 min, to have soft meals and to perform oral hygiene only 4 h after the

application.
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After each application, a visual scale (Figure 2) (Wong-Baker Pain Scale -
WBPS) was applied to assess the degree of patient satisfaction with the treatment.
The scale is known to be one of the most effective tools for self-rated child pain [18].
The mean result of the four varnish applications is described in the Results section.

Clinical examination

Clinical examinations were performed after dental hygiene, based on the
clinical criteria of caries activity diagnosis from Nyvad et. al. [19], which were re-
coded [12] (Table 2). Only the smooth surfaces of all permanent teeth were
considered and the clinical examination was carried out under illuminated
environment, using clinical probe, clinical mirror and sterile gauzes. In addition, the
International Caries Detection and Assessment System (ICDAS) index was applied
on all surfaces at baseline and it will be re-applied at 18" month. The ICDAS is an
international system of caries detection and evaluation that classifies the stages of
the caries process [15] (Table 3).

The progression of white spot lesion will be considered when the initial lesion
becomes a cavity (untreated cavity or restored tooth) or when a healthy surface is
transformed into an active lesion (cavitated or not). The regression will be considered
when initial active white spot lesion is transformed into inactive carious lesion or
healthy surface. The data (df= baseline Nyvad’s score - 1 month Nyvad’s score) was
submitted to Kruskal-Wallis test.

Quantitative light-induced fluorescence (QLF)

QLF is applied to measure the changes in the enamel fluorescence of white
spot lesions and to quantify the lesions reversal or progression. The equipment has
an xenon arc lamp as light source and an optical filter system, producing blue light
with a maximum wavelength of 370 nm, led by a guide filled with liquid (Inspektor
Research Systems BV, Amsterdam, The Netherlands). The fluorescence emitted by
the tooth is collected with a CCD-video microcamera (Panasonic WV-KS 152,
Matsushita Electric Industrial Co, Ltd, Osaka, Japan) equipped with high pass yellow
filter (y >520 nm) to exclude any excitation or ambient light that may reach the
detector and with a special dental mirror to reflect the image of the lesion connected
to the camera [14].
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After drying the tooth surface (5 s), images of clinically detected white spot
lesions are obtained by QLF, under a completely dark environment. A computer
program (Software Inspektor QLF 2.00f; Inspektor Research System BV, Amsterdam,
The Netherlands) is applied to display, store, browse and analyze the images. The
QLF parameters are: 1 -The area of the lesion (WS, mm?) that is the sum of all points
within the lesion with fluorescence loss > 5%, 2- The mean fluorescence loss (AF, %,
detection threshold of 5%), and 3 — The integrated fluorescence loss multiplied by the
lesion area (AQ, mm?%) [20].

The QLF analysis was performed at baseline and after 1 month. The
differences between 1 month and baseline values were calculated as following: AWS
area = WS area baseline — WS area after 1 month (the same for AAF and AAQ). The
data were submitted to Kruskal-Wallis test. This analysis will be repeated after 6, 12
and 18 months of the treatment by BMS.

Statistical Analysis

The data will be submitted to statistical analysis using the Graph Pad Instat
and Prism version 5.0 software for Windows (GraphPad Software - San Diego, CA,
USA). Firstly, the data will be checked in respect to the normality and homogeneity.
Parametric or similar non-parametric test will be applied to compare the treatments in
respect to: 1. Prevention of new caries lesions (ICDAS and Nyvad indexes); 2.
Regression or progression of previous active white spot lesions using the Nyvad
index; 3. Regression or progression (gain or loss of fluorescence, respectively) of

previous active white spot lesions using QLF (0, 1, 6, 12 and 18 months).

Results

This protocol refers to an ongoing clinical study funded by Sao Paulo
Research Foundation (FAPESP- 2015/14149-1) and the National Council for
Scientific and Technological Development (CNPg- 401313/2016-6).

Figure 1 shows the number of children by school enrolled in the research until
the moment. All enrolled children (n=63) were submitted to 4 weeks of treatment and
almost all of them (n=58) were analyzed after 1 month. The dropout was of 5
children (8.3%) at 15t month of analysis. No significant differences in caries

prevention, regression or progression was found among the treatments at the 1
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month (Tables 4 and 5). The degree of patient satisfaction with the treatment after
the varnish applications is displayed in Table 6.

We expect to confirm the efficacy of TiF4 compared to NaF varnish on the
prevention and treatment of caries lesions at the end of the present study (18

months) as we have previously found under in vitro and in situ protocols.

Discussion

Previous systematic reviews have shown no significant differences between
the anti-caries performances of fluoride (mainly NaF) included in different products
such as gel, varnish and toothpaste [1,2]. However, varnish has some advantages
over the other products, since it adheres to the tooth surface allowing a long time of
contact between fluoride and tooth. Besides, it presents low systemic toxicity and is
well tolerated and accepted by the patient especially children [1,2,21].

Therefore, the inclusion of TiF4 into a varnish allows longer time of contact with
enamel, improving the reaction of titanium with the tooth apatite and allowing the
formation of a "glaze"-like layer on the tooth surface rich in titanium dioxide, hydrated
titanium phosphate and calcium fluoride [6,10]. Due to its low pH, TiF4 varnish is able
to enhance the enamel fluoride uptake compared to NaF varnish [6]. The varnish
may also reduce the contact of TiF4 with soft tissues compared to a rinse solution,
reducing the possibility of cytotoxicity, due to its low pH [22]. A recent study from our
group has shown that TiFs varnish presents similar toxicity on NIH3T3 cells
compared to NaF varnish [22]. To check any possible side effect of TiF4 varnish, the
degree of patient satisfaction was evaluated by using a simple, but effective tool for
self-rated child pain [18].

Previous studies have shown that the application of fluoride varnish once a
week for 4 consecutive weeks (4 applications in a one-month interval) has been
effective in accelerating the remineralization of white spot lesions [16]. On the other
hand, bi-annual applications are effective for the prevention of new caries lesions
[17,21]. The focus of the research is the prevention and the treatment of caries
lesions on smooth surface, where fluoride varnish is predominantly indicated [1]. For
occlusal surfaces, other treatments are often indicated, such as fissure sealants,
despite recent systematic review has shown good results with the use of NaF varnish
on occlusal surfaces either [23].
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The most common method for caries detection is the visual-tactile by using
ICDAS, Nyvad and DMFT indexes; however, other non-invasive techniques for
detection of early caries have been developed such as QLF and DIAGNOdent, which
are especially applied for research proposal [24]. The traditional DMFT index is
based on the detection of caries lesions at the cavitated level only, but it fails in
detecting caries lesions in very early stage [25]. On the other hand, ICDAS is an
accurate and reproducible method for detecting early lesions on enamel and also for
detecting changes over time [24]. Braga et al [26] compared two methods of visual
inspection (Nyvad and ICDAS), and both presented good reproducibility and validity
to detect and estimate the depth of the caries lesions, justifying their inclusion in the
present study.

The QLF is a sensible quantitative clinical method with good repeatability and
reproducibility, requiring a smaller number of participants (that may decrease the
impact of dropout for longitudinal studies) compared to the visual analysis [14]. The
QLF is able to quantify small mineral changes that might not be detectable in the
visual inspection. However, the method fails in detecting the portion of the
subsurface lesion that gains or losses minerals [14, 20]. Therefore, we combined the
visual inspection with a complementary method (QLF) to better detect and quantify
very early caries lesions [24].

Despite some tendency for better effect of TiFs varnish was seen at the 1
month of this study (AAQ and AAF values), the differences did not reach significance,
since only slight lesion changes were detected at this stage. If TiF4 varnish presents
a better performance in caries control compared to NaF at the end of the present
study, it shall be marketed and alternatively applied at individual level and in

community programs to control dental caries in children in the future.
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Tables

Table 1. Distribution of selected schools according to the region of Bauru city (Séo
Paulo, Brazil)

Region Name of School

EMEF “José Romao”

North
EMEF “Geraldo Arone”
South EMEF “Santa Maria”
East EMEF ‘Thereza Tarzia- - Irma Rosamaria Tarzia”

West EMEF "lvan Engler de Almeida"
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Table 2. Modified Nyvad'’s scores [12]

Score Description

Score 0 Sound enamel

Score 1 Active White spot lesion - not cavitated

Score 2 Inactive White spot lesion — not cavitated

Score 3 Cavitated enamel (tooth with cavity, restored, or extracted)
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Table 3. ICDAS scores [15]

Score | Classification criteria

0 No or subtle change in enamel translucency after prolonged drying (5s) in
area of biofilm accumulation

1 Visible white spot after drying (no loss of surface continuity) or
pigmentation restricted to confines of a pit or fissure

2 White spot visible on wet surface (no loss of surface continuity) or
pigmentation that extrapolates confines of a pit or fissure

3 Localized cavitation (or loss of continuity) in opaque or pigmented enamel

4 Underlying dark shadow from dentin, with or without cavitation on enamel

5 Cavitated enamel with exposure of the underlying dentin, involving up to
half of the analyzed surface

6 Cavitated enamel with exposure of the underlying dentin, involving more

than half of the analyzed surface
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Table 4. Nyvad’s scores [12] at the baseline and after 1 month of treatment

TiF, NaF Placebo

Baseline Final Baseline Final Baseline Final

Nyvad Index
1.0£0.00 1.0£0.00 0.97+0.15 1.03%£0.15* 0.9910.06 1.08+0.24**
(mean = s.d.)

Df

Median 0.0 (0.0: 0.0) 0.0 (-0.7: 0.0) 0.0 (-1.0: 0.0)

(min: max)

Df = Baseline — final value, where positive values indicate regression and negative
values indicate lesions progression. Kruskal-Wallis Test (p=0.39).
*One patient presented 2 teeth that progressed from score 0 to 1 and 1 patient had 1

lesion that progressed from score 1 to 3.
** One patient presented 1 tooth that progressed from score 0 to 3 and 1 patient had

1 lesion that progressed from score 1 to 3.
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Table 5. Median (minimum: maximum values) obtained in QLF analysis at the 15t
month compared to the baseline

AWS area AAF AAQ
(mm?) (%) (mm?%)
TiF, 0.01 (-9.15: 1.19) -1.29 (-16.30: 4.74) -6.40 (-27.20: 143.90)
NaF 0.17 (-2.38: 1.47) -0.55 (-5.80: 6.10) -6.83 (-42.13: 41.80)
Placebo 0.19 (-1.14: 4.36) -0.23 (-5.17: 5.10) -3.55 (-76.77: 19.70)

Kruskal-Wallis Test (p=0.59, p=0.45 and p=0.83, respectively).

For AWS and AAQ, negative values mean progression (demineralization), and
positive values, regression (remineralization). The opposite is valid for AAF.
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Table 6. Mean percentage of the degree of patient satisfaction after 4 applications of

the varnishes using Wong-Baker Pain scale (%)

TiF, NaF Placebo
0 75.0048.13 85.71+5.50 76.25+11.09
2 20.24+4.56 11.90+6.15 17.5018.66
4 4.76+3.89 2.38+2.75 2.50+2.89
6 0.00+0.00 0.00+0.00 2.50+2.89
8 0.00+0.00 0.00+0.00 0.00+0.00
10 0.00+0.00 0.00+0.00 1.254+2.50
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Figure 1. Flowchart of the study.
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Figure 2. Wong-Baker Visual Scale (WBPS), where 0 is very good (no
pain/discomfort) and 10 is very dissatisfied (worst possible pain/discomfort).
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Effect of Titanium tetrafluoride varnish on dental caries lesions control in

children permanent dentition: a randomized controlled trial

Abstract

Background: TiFs varnish has shown superior anticaries effect compared to NaF
varnish.

Aim: This randomized-controlled clinical trial compared the effect of TiF4 and NaF
varnishes in the prevention and treatment of initial caries lesions in permanent teeth.

Design: Sixty children (6-7 y/o; Bauru-SP/Brazil) were selected and randomly divided
into treatments: 4% TiF4 (2.45% F-, FGM); 5% NaF (2.26% F-, Duraphat®-Colgate) or
placebo (FGM). Varnishes were applied on permanent teeth, once a week (4 weeks);
after the 6" and 12" month. Clinical examination (Nyvad/ICDAS) and quantitative
fluorescence changes analysis were performed. Patient’s satisfaction degree was
reported. Visual plaque index (VPI) was calculated. Two-way RM-ANOVA/ANOVA
and Tukey were performed.

Results: After 18 months, no differences were found between treatments with
respect to carious lesions regression/progression using Nyvad (p>0.05). Only TiF4
was able to reduce the mean fluorescence loss significantly compared to the
baseline value (p=0.003). With respect to prevention, TiF4+ showed higher percentage
of sound surfaces compared to placebo by ICDAS (p<0.014). Regardless of the
treatment, around 97% of the participants reported being satisfied. The VPI
percentage decreased significantly after 9 and 15 months compared to 3 months
(p<0.001).

Conclusion: Only TiF4 varnish was able to show slight remineralizing and prevention
effect.

Key words: Clinical Trial, Dental Caries, Sodium Fluoride, Titanium, Topical
Fluorides.
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Introduction

The protective effect of titanium tetrafluoride on dental caries has been
intensively investigated under in vitro and in situ models™®. Comar et al.® recently
demonstrated a better effect of TiF4 varnish in remineralizing initial enamel caries
lesions in situ, regardless of the caries activity (ranging from low to high), compared
to NaF varnish, which was only able to remineralize enamel lesions under low
cariogenic challenges.

The mechanism of action of NaF varnish is based on the calcium fluoride
(CaF2) deposition on the dental surface, which acts as a fluoride reservoir and a
mechanical barrier”®. Titanium tetrafluoride, on the other hand, has an additional
effect due to titanium that reacts with apatite forming compounds such as hydrated
titanium phosphate and titanium dioxide, responsible for the high acid-resistant layer
formed on teeth®. Furthermore, TiF4 varnish increases the deposition of CaF, on the
enamel, due to its low pH, compared to NaF varnish®. Despite its low pH, TiF4
varnish has similar levels of toxicity on murine fibroblast lineage (NIH/3T3) and
gingival fibroblasts compared to NaF varnish®10.

The mechanical barrier created by fluorides protects enamel against
demineralization induced by bacteria acids. Furthermore, the fluoride reservoir can
speed up remineralization, inducing the growth of fluor-hydroxyapatite like-crystals
and, in case of TiFs, the incorporation of titanium into the surface layer of
demineralized enamel may improve its mechanical resistance®''. Due to this latter
property, TiF4 varnish can be considered a good option for the treatment of non-
cavitated enamel caries lesions, avoiding cavitation and, consequently, the need of
invasive approaches'?.

There are few clinical studies testing the anti-cariogenic or remineralizing
effect of TiF4'3'4, but no one them evaluated TiF4 as varnish. A previous work of our
group showed better effect of TiF4 varnish compared to TiF4 solution on enamel
caries lesion in situ?.

Therefore, the aim of this randomized, controlled, longitudinal and double-blind
clinical trial was to compare the effect of 4% TiF4 varnish with a commercial 5% NaF
varnish (gold standard) on the treatment and prevention of non-cavitated enamel
caries lesions in the permanent dentition of children 6 to 7 years old, residing in an
optimally fluoridated area. The tested null hypothesis was that there is no significant
difference between the fluoride varnishes in the prevention (a) and/or
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regression/progression (b) of non-cavitated enamel caries lesions in permanent
teeth. For the analysis of each effect, we applied: a) ICDAS b) Nyvad index'® and

quantitative light-induced fluorescence.

Material and Methods

Ethical aspects and subjects selection

This randomized-controlled, parallel, double blind, and three-arm clinical trial
was firstly registered in the Brazilian Clinical Trials Registry (ensaiosclinicos.gov.br,
identifier RBR-5VWJ4Y), then approved by the local Ethics Committee (Number:
59787116.2.0000.5417, Ethics Committee of the Bauru School of Dentistry,
University of Sdo Paulo, Brazil) and by the Municipal Secretariat for Education of
Bauru (S&o Paulo, Brazil). Five municipal schools were selected contemplating the 4
most populous regions of the city (2 schools in the northern region [A and B]; 1 in the
southern region [C]; 1 in the western region [D] and 1 in the eastern region [E]
(Figure 1). The central region was not contemplated due to the absence of municipal
school. Written consent was obtained from the parents/guardian of each child, who
also assigned a receive consent form, with age-appropriate language, explaining how
her/his participation in the research would be. The recruitment period was divided
into 2 blocks: Block 1 from March to May 2017 and Block 2 from June to August
2017. The last follow up were done in November 2018 for block 1 and in March 2019
for block 2.

Sixty healthy children (34 boys and 26 girls, 6-8 years old), coming from 5
public schools from Bauru-SP (Brazil), an area optimally fluoridated, were selected
according to the study inclusion and exclusion criteria. The inclusion criteria
consisted of: 1) the approved and signed consent from the parent/guardian and the
child; 2) child with at least one active non-cavitated enamel caries lesion (white spot
lesion)™ in the smooth surface of the permanent dentition at the baseline
examination. Exclusion criteria included: 1) users of orthodontics appliances; 2) child
who participated in other clinical trial 3 months prior to the selection day; or 3) who
was submitted to professional topical fluoride application 6 months prior to the
selection day; 4) under treatment with antibiotics; 5) presenting periodontal disease;

or 6) any type of systemic chronic disease.
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Study Design and treatment

The sample calculation was performed based on previous clinical trial (caries
incidence after a period of 2 years: 15% for fluoride varnish and 42% for control -
without fluoride treatment)'®, considering a dropout of 30%, a statistical power of 80%
and an alpha-error of 5%.

Children were selected and randomly distributed to the treatments according
to the caries activity (Nyvad index'®), in two blocks, block 1 (n=11/ per treatment) and
block 2 (n=9/ per treatment) (A.C.M.): 4% TiF4 varnish (2.45% F, pH 1, FGM-
DentsCare); 5% NaF varnish (2.26% F, pH 5, Duraphat®, Colgate) or placebo varnish
(without F, pH 5, FGM-DentsCare). The treatment was double blind to children and
their parents/guardians and to the researchers who made the clinical examination
and QLF analysis.

At the baseline, dmfs and DMFS of all selected children were computed. The
treatment was performed after the initial clinical examination and consisted of 4
consecutive weekly application of varnish on all smooth surface of permanent teeth'”
(with more than %z of the crown exposed), and a single application at the 6" and 12t
month of study'®. After each day of treatment, a visual pain scale was applied to
evaluate the satisfaction degree of patients (A.S.B. and D.M.S.S.)". Children should
note the face that better represents them after treatment. For each face was
attributed a number for the statistical analysis where zero was very pleased (absence
of pain, discomfort) and ten was extremely upset (worst possible pain/discomfort)
(Figure 2). Since the degree of satisfaction kept constant along to the six varnishes
application, a mean was calculated.

During the visits, the children were instructed with respect to cariogenic diet
and oral hygiene. All participants received an oral hygiene kit, instruction and
motivation to brush their teeth twice a day, at each 3 months. The kit consisted of
toothbrush (Colgate® Classic, Colgate-Palmolive, Brazil), toothpaste (Colgate®, 1450
ppm F- as monofluoride phosphate [MFP], Colgate-Palmolive, Brazil) and dental floss
(Colgate-Palmolive, Brazil).

Before the oral hygiene instruction, the visual plaque index (VPI)?° was
calculated (M.S.S.), at the 3, 9" and 15" months. Two trained examiners (inter and
intra-examiner agreement, kappa>0.8), not involved in the treatment, were
responsible for the children’s examination (B.M.S. and N.M.S) with respect to the

caries lesions analyses.
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Clinical procedures

The varnish was applied on all smooth surface of permanent teeth, under
natural light, following the clinical steps: 1) supervised toothbrushing (A.S.B. and
D.M.S.S.); 2) relative isolation of teeth area with cotton rolls; 3) drying of dental
surfaces using sterile gauze; 4) varnish application using microbrush (approximately
30 mg of varnish for each arche?'); 5) 5 minutes of wait for solvent evaporation; 6)
removal of the cotton rolls. The application was done after the school break. All the
collaborators (teachers and parents) received a written recommendation advising for
children do not ingest liquid for 30 minutes after the treatment, to have soft meals
and just perform brushing 4 h after the treatment. The treatment was performed once
a week for four consecutive weeks without interruption, at the 6" and 12" months of
the study (T.S.C).

Clinical Examination

The clinical examination was performed under natural illumination, after dental
hygiene, using WHO probe and mirror (B.M.S. and N.M.S). We applied the clinical
criteria of Nyvad et al.’® modified by the researchers to facilitate the data analysis of
the surfaces that presented caries lesions at the baseline, as following: Score O-
sound enamel; Score 1 — non-cavitated and inactive white spot lesion; Score 2- non-
cavitated and active white spot lesion and Score 3 — cavitated lesion (tooth with
cavity, restored or extracted). Only the smooth surfaces of permanent teeth (with at
least 2 of crown exposed at the baseline) were considered in the analysis. The
Nyvad’s index was applied at baseline, after 1 month of the last application of the 4
consecutive ones, and after 6, 12 and 18 months of the baseline analysis. In addition,
the International Caries Detection and Assessment System (ICDAS) was performed
at the baseline and after 18 months of the study?? on all permanent teeth smooth
surfaces, which were sound at the baseline. The dmfs and DMFS were measured at

the baseline for random distribution proposal.

Complementary exam: Quantitative light-induced fluorescence (QLF)
QLF system (Inspektor Research Systems BV, Amsterdam, The Netherlands)
was used to measure the fluorescence loss of non-cavitated enamel carious lesion

allowing the analysis of their regression or progression over time?’. The QLF
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analyses were performed at baseline, after 1 month of the last application of the 4
consecutive ones, and after 6, 12 and 18 months of the baseline analysis (B.M.S.).

The QLF images were taken only from the teeth with non-cavitated enamel
carious lesions, which were previously cleaned and dried, under completely dark
environment. The software QLF 2.00f (Inspektor Research System BV) was used for
image storage and analysis. The area of the lesion (mm?) and the mean fluorescence
loss (AF, %, detection threshold is 5%) were determined.

Visual plaque index (VPI)

The VPI?® was applied on all teeth surfaces (including primary and permanent
teeth) at the 39, 9™ and 15" month of the study. The VPI was applied before hygiene
instruction and supervised brushing. Score 0 was equivalent to absence of dental
plaque and Score 1 to the presence of dental plaque. The VPI was converted into

percentage value of surfaces with visible dental plaque.

Statistical Analysis

Abandonment in clinical trial is expected, however, losses may compromise
statistical analysis, decreasing study strength and increasing bias. Therefore, for all
periods, amputation of the missing values was used since it corresponded to less
than 20% of the sample, as suggested by Spineli et al.?. In this case, we applied the
average of the other two treatments as a conservative estimate of missing values.

The means Nyvad, ICDAS and QLF parameters per child were calculated. The
data were submitted to statistical analysis using GraphPad Prism version 7.0
software for Windows (GraphPad Software - San Diego, CA, USA). Two-way
repeated measures ANOVA was performed for Nyvad index, QLF parameters and
VPI. For ICDAS and dmfs/DMFS, ANOVA/Tukey was applied. For the visual
satisfaction scale, x2 test was done. The level of significance was set at 5% (n=20
children).

Results

The number of children selected and followed during the entire study is
described in the flowchart indicated by CONSORT (http://www.consort-
statement.org) (Figure 1). During the follow up and at the end of the study, we lost
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the maximum of 4 subjects per group (within of 20%). The most common causes of
lost were miss the day of analysis or change of school.

At the baseline, all groups presented children with similar dmfs (TiF4 1.65 +
2.0; NaF 1.45 +2.4 and Placebo 1.55 +2.4; ANOVA p=0.96) and DMFS (TiF4 0.00
0.0; NaF 0.05 + 0.2 and Placebo 0.10 + 0.3; ANOVA p=0.36) values.

From 60 children, 128 smooth surfaces (5.1% of the total surfaces) presented
Score 2 of modified Nyvad Index at the baseline (TiF4n=45; NaF n=41; Placebo n=42
surfaces). The most affected smooth surfaces were from mandibular posterior teeth
(48.4%), followed by maxillary posterior teeth (28.9%), maxillary anterior teeth
(14.1%) and mandibular anterior teeth (8.6%).

The number of children who presented caries lesion progression (cavitation) at
the end of the study (13% of the children) was: TiF4 (n=2), NaF (n=4) and placebo
(n=2). With respect to regression, the following numbers were 1, 3 and 3 for TiFs,
NaF and placebo, respectively. In both cases, no differences were found among the
groups by using Nyvad Index (Table 1). For most of children, the lesions did not
present clinical changes along the period of study regardless of the treatments.

With respect to the prevention of new lesions, only TiF4 (99.2% £ 1.7 surfaces
prevention fraction) presented a significant higher percentage of sound surfaces
compared to placebo (94.9% + 7.9), while NaF did not differ from both groups (98.5%
+ 2.1) after 18 months of follow up (Figure 3, ANOVA p=0.014)

With respect to QLF analysis, no significant differences were found among the
treatments with respect to lesion area - WS (Table 2) and mean fluorescence loss —
AF (Table 2). When the periods of analysis were compared within of each treatment
group, only TiF4 reduced AF means after 18 months compared to baseline values (2-
way ANOVA, p= 0.0003).

The VPl means were similar among the treatment groups (2-way ANOVA,
p>0.05, Table 3). For all treatments groups, there was a significant reduction in the
percentage of dental surfaces with visible plaque at 9" and 15" months compared to
39 month.

Regardless of treatment group, around 97% of children were very pleased or
pleased with treatment. No association was found between the degree of satisfaction
and the type of treatment (x2, Table 4).
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Discussion

The tested null hypothesis was partially rejected. TiF4 varnish was not able to
change the clinical appearance of the white spot lesions, however, this treatment
improved the amount of mineral gain resulting in significant reduction of enamel
fluorescence loss after 18 months of study, in agreement with previously in vitro and
in situ studies™®. With respect to prevention of new caries lesions, TiF4 varnish also
presented a significant higher percentage value of sound surfaces at the end of study
compared to placebo. The positive results are explained by the reaction of Ti with
apatite, producing an acid-resistant layer (able to prevent demineralization) and by its
incorporation into the lesions porous, improving mineral gain (enhancing
remineralization)®.

Previous clinical trials have tested the effect of TiF4 as solution'' showing
promising effects on prevention of tooth demineralization and improving of
remineralization. The annual application of 1% TiFs significantly reduced the
appearance of new lesions in permanent teeth (33% reduction) compared to 1.25%
APF (acidulated phosphate fluoride) in a follow-up of 3 years'. Pomarico et al.'
demonstrated that permanent teeth treated with 4% TiF4 solution (once) plus MFP
toothpaste (daily) for 4 weeks significantly had lower lesion area (74.5%) compared
to teeth treated with MFP toothpaste only (67% reduction). In our work, the TiF4
varnish reduced the mean fluorescence loss in 16.3% after 18 months compared to
the baseline values, which was not reflected in clinical appearance changes.

On the other hand, NaF varnish did not have protective or remineralizing effect
on enamel compared to placebo. Following the recommendation for prevention of
caries'®?* the varnishes were applied each 6 months. Some clinical studies
evaluating the potential of bi-annual application of fluoride varnish (NaF), to prevent
dental caries in primary teeth, were unable to find significant differences between the
fluoridated and non-fluoridated groups (or just brushing) after 24-month follow-up?%2.
However, Arruda et al.?” demonstrated in school children, who had their permanent
teeth treated with 5% NaF varnish (bi-annual), a reduction of caries increment (new
lesions) in 41% compared to placebo in a follow-up of 12 months. When we compare
the results of Arruda et al. ?” with ours, it is obvious to infer that the protective effect of
NaF was found by them due to the high-caries risk level of the tested population
(DMFS 5.9) compared to the children from our study (DMFS 0.05).
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In a longer follow-up period (26 months) with bi-annual application of NaF
varnish, Hardman et al.?® found no differences in caries incidence (NaF, 16%
children) compared to placebo (19%) on the first permanent molar, similarly to our
results. In agreement, Milson et al.?® also demonstrated that DFS increment was 0.65
for patients treated with NaF varnish (annual application) and 0.67 for those
belonged to placebo group, with no significant differences between them after 36
months of follow-up. As happened in our study, the above-cited works tested NaF
varnish in children at low-risk level for caries.

Marinho et al.?° suggest that fluoride varnishes have a good potential as caries
inhibitor (permanent and primary teeth), regardless of the frequency of application
(two or four times a year); however, the quality of evidence is still moderate due to
the high risk of vies of the clinical studies included in the systematic review. This
systematic review also showed that the side effects and information on acceptability
was inconclusive, because they were often not reported in clinical trials®. It was not
possible to demonstrate influence of external factors on the potential of fluoride
varnishes in the treatment and prevention of carious lesions (such as initial lesion
severity and exposure to other fluoride sources)®. However, these factors cannot be
excluded in the interpretation of the results.

On the other hand, the beneficial effect of NaF varnish in remineralization is
more evident for primary teeth than for permanent dentition3'32. Furthermore, there is
still no consensus on the frequency of fluoride varnish application to stop or reverse
non-cavitated enamel lesions on smooth surfaces. We found authors who applied 5%
NaF varnish every 3 to 6 months?*2° while others performed one application per
week during 4 consecutive weeks'”32. Accordingly, we followed the protocol of
Almeida et al.” to improve remineralization and we further reapplied the varnishes
each 6 months to achieve the preventive effect’®.

Gugli et al.>?> demonstrated no difference in the remineralization of white spot
lesions in permanent teeth treated with NaF varnish (once week for 4 weeks)
compared to control, after a follow-up of 3 months, by visual examination and
fluorescence quantification (DIAGNOdent). Our study also did not show
remineralizing effect of NaF. A slight remineralizing effect was found only for TiF4 by
using QLF. The main hypothesis to justify the low effect of fluorides varnishes,
especially NaF one, on the prevention or regression of dental caries at the present
study is the low caries rate incidence found in the population. Recently, a paper
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revised the rate of caries progression, showing that the progression is proportional to
the severity, with a mean of DMFS increment about 0.11%3. The authors suggested
longer follow-up periods for permanent teeth (> 36 months)33. Considering that our
population had no severe caries lesions (DMFS 0.05 £ 0.22 at baseline), we advise a
longer follow up periods for future studies with this population or to test the products
in a high-caries risk level population.

A recent systematic review demonstrated that ICDAS is a visual diagnosis
system with high accurate for carious lesions detection but not for assessing the
caries lesion progression®*. We applied ICDAS instead of DMFS index in the present
study to detect new caries lesions, since the latter one does not allow evaluating
initial caries lesions in enamel. Considering the limitation of ICDAS, to assess lesion
progression/regression we combined two other methods (Nyvad index and QLF)%.
QLF and DIAGNOdent systems are noninvasive techniques used for research
purpose, by quantifying the mineral loss of early caries lesions by fluorescence®. A
recent in vitro study showed that QLF was more efficient in detecting early and
shallow caries lesions than a spectrophotometer (which evaluates the subtle color
difference from sound to the demineralized enamel). However, QLF is limited for
detecting very deep lesions since light scattering may not reflect fully deep mineral
loss (> 200 um depth)%. Therefore, QLF is a sensible quantitative complementary
method with good repeatability and reproducibility, able to quantify small mineral
changes that might not be detectable by visual inspection®, as it was the case of the
present study.

The biofilm control is an important factor that could have influenced the effect
of the treatments®°. In fact, we did not find differences among the groups with respect
to percentage of visible plaque. Instead, we found a biofilm control improvement after
3 months of study, highlighting that the frequent presence of the researchers at the
schools motivated the children to better brush their teeth. The improvement of biofilm
control might have prevented dental caries development and progression, minimizing
the effect of treatments.

With respect to degree of acceptance, the majority of the children reported to
be pleasant, regardless of the treatment. This result is very interesting once we
expected that TiF4, due to its low pH, could have caused an unpleased taste change,
as reported in an in situ study®. Furthermore, no subject reported tooth staining or
any other side-effect due to the fluorides varnishes application. A recent in situ study
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showed that 27% of the subjects complained about the taste change and 40% about
a temporary tooth staining, due to the daily use of TiF4 solution as mouthwash for 5
days®. Differently from mouthrinses, varnishes are applied in low quantity on tooth
surfaces, with low direct contact with tongue, reducing eventual effect on the taste
change. Furthermore, it is applied each 6 months; therefore, the risk of tooth staining
is low compared to the daily application of a mouthrinse.

As conclusion, TiFs varnish is the only treatment able to show slight
remineralizing and preventive effect under this study model. Considering the
limitations of this RCT, the authors suggest that future studies shall be done during
longer periods (> 36 months), despite of the high probability of dropout overtime, to
allow seeing caries lesion progression/regression clinically. Furthermore, a high
caries-risk population shall be included in the RCT to check the effect of TiF4 varnish

under a worst scenario.

Why this paper is important to pediatric dentists

This work shows some remineralizing and preventive potential of TiF4 varnish
applied on permanent teeth of young children.

In addition, it shows that, despite TiF4 varnish has acid pH, most of subjects
felt pleased after its application.

Finally, this study shows that, under very-well controlled conditions, the caries
progression is low even after 18 months and, therefore, the effect of fluoride

measures are limited.

References

1. Magalhdes AC, Comar LP, Rios D, Delbem AC, Buzalaf MA. Effect of a 4%
titanium tetrafluoride (TiFs) varnish on demineralisation and remineralisation of
bovine enamel in vitro. J Dent 2008;36(2):158-162.

2. Comar LP, Wiegand A, Moron BM, Rios D, Buzalaf MAR, Buchalla W et al. Effect
of TiF4 and NaF varnish and solution on enamel demineralisation in situ. Eur J Oral
Sci 2012;120(4):342-348.

3. Comar LP, Souza BM, Martins J, Santos MG, Buzalaf MAR, Magalhdes AC.
Response of carious enamel to TiF(4) varnish treatment under diverse cariogenic
activities in situ. J Dent 2017;63:81-84.




Articles 53

4. Souza BM, Fernandes Neto C, Salomdo PMA, Vasconcelos LRSM, Andrade FB,
Magalhdes AC. Analysis of the antimicrobial and anti-caries effects of TiF4 varnish
under microcosm biofilm formed on enamel. J Appl Oral Sci 2018;26:20170304.

5. Alexandria AK, Nassur C, Nébrega CBC, Branco-de-Almeida LS, Dos Santos
KRN, Vieira AR et al. Effect of TiF(4) varnish on microbiological changes and caries
prevention: in situ and in vivo models. Clin Oral Investig 2019;23(6)2583-2591.

6. Dos Santos DMS, Pires JG, Silva AB, Salomao PMA, Buzalaf MAR, Magalhaes
AC. Protective effect of 4% titanium tetrafluoride varnish on dentin demineralization
using microcosm biofilm model. Caries Res 2019;14:1-8.

7. Gao SS, Zhang S, Lo EC, Chu C. Caries remineralization and arresting effect in
children by professionally applied fluoride treatment — a systematic review. BMC Oral
Health 2016;16:12

8. Comar LP, Souza BM, Al-Ahj LP, Martins J, Grizzo LT, Piasentim IS et al.
Mechanism of Action of TiF4 on Dental Enamel Surface: SEM/EDX, KOH-Soluble F,
and X-Ray Diffraction Analysis. Caries Res 2018;51(6):554-567.

9. Salomao PMA, Oliveira FA, Rodrigues PD, Al-Ahj LP, Gasque KCDS, Jeggle P et
al. The cytotoxic effect of TiF4+ and NaF on fibroblasts is influenced by the
experimental model, fluoride concentration and exposure time. PLoS One
2017;12(6):e0179471.

10. Aranda Salomao PM, de Oliveira FA, Dos Santos DMS, Domezi JP, Dionisio TJ,
de Oliveira RC et al. TiF(4) and NaF varnishes induce low levels of apoptosis in
murine and human fibroblasts through mitochondrial Bcl-2 family and death receptor
signalling. Arch Oral Biol 2019;97:245-252.

11. Magalhdes AC, Dos Santos MG, Comar LP, Buzalaf MA, Ganss C, Schlueter N.
Effect of a Single Application of TiF4 Varnish versus Daily Use of a Low-Concentrated
TiF4/NaF Solution on Tooth Erosion Prevention in vitro. Caries Res 2016;50(5):462-
470.

12. Skold UM, Petersson LG, Birkhed D, Norlund A. Cost-analysis of school-based
fluoride varnish and fluoride rinsing programs. Acta Odontol Scand 2008;66(5):286-
292.

13. Reed AJ, Bibby BG. Preliminary report on effect of topical applications of titanium
tetrafluoride on dental caries. J Dent Res 1976;55(3):357-358.




54 Articles

14. Pomarico L, Villardi M, Maia LC. In vivo effect of titanium tetrafluoride and sodium
monofluorophosphate dentifrice on remineralization: a preliminary split-mouth clinical
trial. Gen Dent 2012;60(4):e249-254.

15. Nyvad B, Machiulskiene V, Baelum V. Construct and predictive validity of clinical
caries diagnostic criteria assessing lesion activity. J Dent Res 2003;82(2):117-122.
16. Weintraub JA, Ramos-Gomez F, Jue B, Shain S, Hoover ClI, Featherstone JD et
al. Fluoride varnish efficacy in preventing early childhood caries. J Dent Res
2006;85(2):172-176.

17. Almeida MQ, Costa OX, Ferreira JM, Menezes VA, Leal RB, Sampaio FC.
Therapeutic potential of Brazilian fluoride varnishes: an in vivo study. Braz Dent J
2011;22(3):193-197.

18. Hedman E, Gabre P, Birkhed D. Dental hygienists working in schools — a two-
year oral health intervention programme in swedish secondary schools. Oral Health
Prev Dent 2015;13(2):177-188.

19. El Batawi HY. Effect of intraoperative analgesia on children's pain perception
during recovery after painful dental procedures performed under general
anaesthesia. Eur Arch Paediatr Dent 2015;16(1):35-41.

20. Alaluusua S, Malmivirta R. Early plaque accumulation--a sign for caries risk in
young children. Community Dent Oral Epidemiol 1994;22(5 Pt 1):273-276.

21. Comar LP, Souza BM, Grizzo LT, Buzalaf MA, Magalhdes AC. Evaluation of
fluoride release from experimental TiF4 and NaF varnishes in vitro. J Appl Oral Sci
2014;22(2):138-143.

22. Souza BM, Santos DMS, Braga AS, Santos NMD, Rios D, Buzalaf MAR, et al.
Effect of a Titanium Tetrafluoride Varnish in the Prevention and Treatment of Carious
Lesions in the Permanent Teeth of Children Living in a Fluoridated Region: Protocol
for a Randomized Controlled Trial. JMIR Res Protoc 2018;7(1):e26.

23. Spineli LM, Fleming PS, Pandis N. Addressing missing participant outcome data
in dental clinical trials. J Dent 2015;43(6):605-618.

24. Urquhart O, Tampi MP, Pilcher L, Slayton RL, Araujo MWB, Fontana M, et al.
Nonrestorative Treatments for Caries: Systematic Review and Network Meta-
analysis. J Dent Res 2019;98(1):14-26.

25. Agouropoulos A, Twetman S, Pandis N, Kavvadia K, Papagiannoulis L. Caries
preventive effectiveness of fluoride varnish as adjunct to oral health promotion and




Articles 55

supervised tooth brushing in preschool children: a double-blind randomized
controlled trial. J Dent 2014;42(10):1277-1283.

26. Jiang EM, Lo EC, Chu CH, Wong MC. Prevention of early childhood caries (ECC)
through parental toothbrushing training and fluoride varnish application: a 24-month
randomized controlled trial. J Dent 2014;42(12):1543-1550.

27. Arruda AO, Senthamarai Kannan R, Inglehart MR, Rezende CT, Sohn W. Effect
of 5% fluoride varnish application on caries among school children in rural Brazil: a
randomized controlled trial. Community Dent Oral Epidemiol 2012;40(3):267- 276.
28. Hardman MC, Davies GM, Duxbury JT, Davies RM. A cluster randomised
controlled trial to evaluate the effectiveness of fluoride varnish as a public health
measure to reduce caries in children. Caries Res 2007;41(5):371-376.

29. Milsom KM, Blinkhorn AS, Walsh T, Worthington HV, Kearney-Mitchell P,
Whitehead H, Tickle M. A cluster-randomized controlled trial: fluoride varnish in
school children. J Dent Res 2011;90(11):1306-1311.

30. Marinho VC, Worthington HV, Walsh T, Clarkson JE. Fluoride varnishes for
preventing dental caries in children and adolescents. Cochrane Database Syst Rev
2013;7:CD002279.

31. Patil SK, Fatangare M, Jadhav RG, Shinde GR, Pawar SS, Kathariya MD. Caries
preventive effect of sodium fluoride varnish on deciduous dentition: a clinical trial. J
Contemp Dent Pract 2017;18(12)1190-1193.

32. Guglu ZA, Alacam A, Coleman NJ. A 12-Week Assessment of the Treatment of
White Spot Lesions with CPP-ACP Paste and/or Fluoride Varnish. Biomed Res Int
2016;2016:8357621.

33. Hummel R, Akveld NAE, Bruers JJM, van der Sanden WJM, Su N, van der
Heijden GJMG. Caries progression rates revised: a systematic review. J Dent Res
2019;9: 22034519847953.

34. Ekstrand KR, Gimenez T, Ferreira FR, Mendes FM, Braga MM. The International
Caries Detection and Assessment System - ICDAS: A Systematic Review. Caries
Res 2018;52(5):406-419.

35. Gomez J. Detection and diagnosis of the early caries lesion. BMC Oral Health
2015;15 Suppl 1:S3.

36. Kim HE, Kim BI. Early caries detection methods according to the depth of the
lesion: An in vitro comparison. Photodiagnosis Photodyn Ther 2018;23:176-180.




56 Articles

37. Sitthisettapong T, Doi T, Nishida Y, Kambara M, Phantumvanit P. Effect of CPP-
ACP Paste on Enamel Carious Lesion of Primary Upper Anterior Teeth Assessed by
Quantitative Light-Induced Fluorescence: A One-Year Clinical Trial. Caries Res
2015;49(4):434-441.

38. de Souza BM, Santi LRP, de Souza Silva M, Buzalaf MAR, Magalh&es AC. Effect
of an experimental mouth rinse containing NaF and TiF(4) on tooth erosion and
abrasion in situ. J Dent 2018;73:45-49.




Articles 57

Table 1. Mean = S.D. of modified Nyvad’s scores at baseline, after 1, 6, 12 and 18

months of treatment with TiF4, NaF or placebo varnish (regression/progression

analysis)

Baseline 1 month 6 months 12 months 18 months
TiF, 2.00+£0.00 2.00+0.00 2.00+£0.00 201+0.06 1.99+0.13
NaF 2.00+£0.00 2.00%£0.00 2.09+£0.25 2.09+£0.25 1.99 +0.45

Placebo 2.00+0.00 2.03+0.11 2.03 +0.11 2.04+0.13  1.9310.32

Two-way RM-ANOVA (time p=0.05 and treatment p=0.588). No statistical differences

were found for both factors. * 2 means non-cavitated active caries lesion.




58 Articles

Table 2. Mean = S.D. of the data obtained by QLF at baseline, after 1, 6, 12 e 18
months of treatment with TiF4, NaF or placebo varnish

Baseline 1 month 6 months 12 months 18 months

TiF4 3.4+1.5 3.8+2.6 3.8+1.8 3.8+1.8 3.6+x2.4
WS

NaF 3.7+1.9 3.6+2.1 4.0+1.9 3.9+1.5 3.6+1.4
(mm?)

Placebo 4.1+1.9 3.5+1.9 3.6+1.7 4.0+1.9 3.6+1.6

TiF4 -17.5£3.9% -16.7+3.62 -16.1£3.0%® -16.3+3.2%* -14.6+4.0°
AF (%) NaF -156.7£3.22 -15.3+3.1% -16.4+2.78  -15.9+2.28  -14.9+2.22

Placebo -16.4+3.2% -16.2+3.6% -14.5%1.62 -15.5+1.62 -14.4+2.0°

Two-way RM-ANOVA (WS: time p=0.555 and treatment p=0.971; AF: time p=0.0003

and treatment p=0.327). Different lowercase letters mean statistical difference among
times within each treatment group.




Articles 59

Table 3. Mean + S.D. of the percentage (%) of children with dental surfaces showing

visible plaque after 3, 9 and 15 months of the study

3 months 9 months 15 months
TiF, 58.3 £ 34.1° 35.1 £29.2° 219 +£17.5°
NaF 65.8 £ 34.7° 30.3 £30.9° 28.3 £ 27.0°
Placebo 64.4 £ 33.4° 22.8 £17.3° 22.3+16.2°

Two-way RM-ANOVA (time p<0.0001 and treatment p=0.169). Different lowercase

letters mean statistical difference among times within each treatment group.
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Table 4. Mean + S.D of percentage (%) of subjects reporting different degrees of

satisfaction at the end of 6 varnishes applications using a visual scale

Very Pleased (0) Pleased (2) No reaction (4)
TiF, 77.5+94 18.3+5.2 42+49
NaF 85.8+4.9 11.7 £ 6.1 25127
Placebo 76.7 £5.2 20874 25142

No child scored > 4. Means were calculated from each child from the values obtained
after the six applications. x? showed no association between the type of treatment

and the degree of satisfaction (p=0.515).
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Figure 2. Visual scale to assess the degree of patient satisfaction.
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Figure 3. Mean and standard deviation of the percentage of children with dental
surfaces scored ICDAS 0 at the end of study (18 months). ANOVA/Tukey (p=0.014)
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3 DISCUSSION

The first paper reported the research protocol applied at the beginning of
study. However, some changes are seen in the 2" paper. After the first month, we
realized the need of quantifying dental plaque, to better understand the risk of
population for caries. We also changed the way to report the QLF data (from A
values, we ended the study reporting absolute values). Furthermore, we modified the

Nyvad index (index 1 by 2, and vice-versa) to facilitate the interpretation of the data.

Based on the results (2" paper), the tested null hypothesis was partially
rejected. TiF4 varnish was not able to change the clinical appearance of the white
spot lesions, however, it improved the amount of mineral gain resulting in significant
reduction of enamel fluorescence loss after 18 months of study, in agreement with
previously in vitro and in situ studies (MAGALHAES et al.,, 2008; WIEGAND;
MAGALHAES; ATTIN, 2010; COMAR et al, 2012; SOUZA et al., 2018;
ALEXANDRIA et al., 2019; DOS SANTOS et al., 2019). With respect to prevention of
new caries lesions, TiF4 varnish also presented a significant higher percentage value
of sound surfaces at the end of study compared to placebo. The positive results are
explained by the reaction of Ti with apatite, producing an acid-resistant layer (able to
prevent demineralization) and by its incorporation into the lesions porous, improving

mineral gain (enhancing remineralization) (COMAR et al., 2018).

Previous clinical trials have tested the effect of TiF4 as solution (REED, BIBBY,
1976; POMARICO; VILARDI; MAIA, 2012) showing promising effects on prevention
of tooth demineralization and improvement of remineralization. The annual
application of 1% TiF4 significantly reduced the appearance of new lesions in
permanent teeth (33% reduction) compared to 1.25% APF (acidulated phosphate
fluoride) in a follow-up of 3 years (REED; BIBBY, 1976). Pomarico, Vilardi e Maia
(2012) demonstrated that permanent teeth treated with 4% TiF4 solution (once) plus
MFP toothpaste (daily) for 4 weeks significantly had lower lesion area (74.5%)
compared to teeth treated with MFP toothpaste only (67% reduction). In our work, the
TiF4 varnish reduced the mean fluorescence loss in 16.3% after 18 months compared

to the baseline values, which was not reflected in clinical appearance changes.
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On the other hand, NaF varnish did not have protective or remineralizing effect
on enamel compared to placebo. Following the recommendation for prevention of
dental caries (HEDMAN; GABRE; BIRKHED, 2015; URQUHART et al., 2019), the
varnishes were applied each 6 months. Some clinical studies evaluating the potential
of bi-annual application of fluoride varnish (NaF), to prevent dental caries in primary
teeth, were unable to find significant differences between the fluoridated and non-
fluoridated groups (or just brushing) after 24-month of follow-up (AGOUROPOULOS
et al., 2014; JIANG et al.,, 2014). However, Arruda et al. (2012) demonstrated in
school children, who had their permanent teeth treated with 5% NaF varnish (bi-
annual), a reduction of caries increment (new lesions) in 41% compared to placebo in
a follow-up of 12 months. When we compare the results of Arruda et al. (2012) with
ours, it is obvious to interfere that the protective effect of NaF was found by them due
to the high-caries risk level of the tested population (DMFS 5.9) compared to the
children from our study (DMFS 0.05).

In a longer follow-up period (26 months) with bi-annual application of NaF
varnish, Hardman et al. (2007) found no differences in caries incidence (NaF, 16%
children) compared to placebo (19%) on the first permanent molar, similarly to our
results. In agreement, Milson et al. (2011) also demonstrated that DFS increment
was 0.65 for patients treated with NaF varnish (annual application) and 0.67 for those
belongs to placebo group, with no significant differences between them after 36
months of follow-up. As happened in our study, the above-cited works tested NaF

varnish in children at low-risk level for caries.

Marinho et al. (2013) suggested that fluoride varnishes have a good potential
as caries inhibitor (permanent and primary teeth), regardless of the frequency of
application (two or four times a year); however, the quality of evidence is still
moderate due to the high risk of vies of the clinical studies included in the systematic
review. This systematic review also showed that the side effects and information on
acceptability was inconclusive, because they were often not reported in clinical trials
(MARINHO et al., 2013). It was not possible to demonstrate influence of external
factors on the potential of fluoride varnishes in the treatment and prevention of
carious lesions (such as initial lesion severity and exposure to other fluoride sources)
(MARINHO et al., 2013). However, these factors cannot be excluded in the
interpretation of the results.
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On the other hand, the beneficial effect of NaF varnish in remineralization is
more evident for primary teeth than for permanent dentition (GUCLU et al., 2016;
PATIL et al., 2017). Furthermore, there is still no consensus on the frequency of
fluoride varnish application to stop or reverse non-cavitated enamel lesions on
smooth surfaces. We found authors who applied 5% NaF varnish every 3 to 6
months (MILSOM et al., 2011; URQUHART et al., 2019) while others performed one
application per week during 4 consecutive weeks (ALMEIDA et al., 2011; GUCLU et
al., 2016). Accordingly, we followed the protocol of Almeida et al. (2011) to improve
remineralization and, we further reapplied the varnishes each 6 months to achieve
the preventive effect (HEDMAN; GABRE; BIRKHED, 2015).

Guglu et al. (2016) demonstrated no difference in the remineralization of white
spot lesions in permanent teeth treated with NaF varnish (once week for 4 weeks)
compared to control, after a follow-up of 3 months, by visual examination and
fluorescence quantification (DIAGNOdent). Our study also did not show
remineralizing effect of NaF. A slight remineralizing effect was found only for TiF4 by
using QLF. The main hypothesis to justify the low effect of fluorides varnishes,
especially NaF one, on the prevention or regression of dental caries at the present
study is the low caries rate incidence found in the population. Recently, a paper
revised the rate of caries progression, showing that the progression is proportional to
the severity, with a mean of DMFS increment about 0.11 a year (HUMMEL et al.,
2019). The authors suggested longer follow-up periods for clinical studies on
permanent teeth (> 36 months) (HUMMEL et al., 2019). Considering that our
population had no severe caries lesions (DMFS 0.05 £ 0.22 at baseline), we advise a
longer follow up periods for future studies with this population or to test the products
in a high-caries risk population.

The most common method for caries detection is the visual-tactile by using
ICDAS, Nyvad and DMFT indexes. The traditional DMFT index does not include
enamel caries lesions (MELGAR et al., 2016). Therefore, we applied ICDAS, which is
an accurate and reproducible method for detecting and monitoring early enamel
lesions over time (GOMEZ, 2015). Braga et al (2010) compared two methods of
visual inspection (Nyvad and ICDAS), and both presented good reproducibility and
validity to detect and estimate the depth of the caries lesions, justifying their inclusion
in the present study. A recent systematic review demonstrated that ICDAS is a visual
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diagnosis system with high accurate for carious lesions detection but not for
assessing the caries lesion progression (EKSTRAND et al., 2018). Considering the
limitation of ICDAS to assess lesion progression/regression, we combined Nyvad
index and QLF analysis (GOMEZ, 2015).

QLF and DIAGNOdent systems are noninvasive techniques used for research
purpose, by quantifying the mineral loss of early caries lesions by fluorescence
(GOMEZ, 2015). QLF is a sensible quantitative complementary method with good
repeatability and reproducibility, requiring a smaller number of participants (that may
decrease the impact of dropout for longitudinal studies) compared to the visual
analysis (TRANAEUS et al., 2001). A recent in vitro study showed that QLF was
more efficient in detecting early and shallow caries lesions than a spectrophotometer
(which evaluates the subtle color difference from sound to the demineralized
enamel). However, QLF is limited for detecting very deep lesions since light
scattering may not reflect fully deep mineral loss (> 200 ym depth) (KIM, KIM, 2018).
Therefore, QLF is an appropriate method, with good repeatability and reproducibility,
to quantify small mineral changes that might not be detectable by visual inspection
(SITTHISETTAPONG et al., 2015), as it was the case of the present study.

The biofilm control is an important factor that could have influenced the effect
of the treatments (MARINHO et al., 2013). In fact, we did not find differences among
the groups with respect to percentage of visible plaque. Instead, we found a biofilm
control improvement after 3 months of study, highlighting that the frequent presence
of the researchers at the schools motivated the children to better brush their teeth.
The improvement of biofilm control might have prevented dental caries development

and progression, minimizing the effect of treatments.

With respect to degree of acceptance, the majority of the children reported to
be pleasant, regardless of the treatment. This result is very interesting, once we
expected that TiF4, due to its low pH, could have caused an unpleased taste change,
as reported in an in situ study (DE SOUZA et al., 2018). Furthermore, no subject
reported tooth staining or any other side-effect due to the fluorides varnishes
application. A recent in situ study showed that 27% of the subjects complained about
the taste change and 40% about a temporary tooth staining, due to the daily use of
TiF4 solution as mouthwash for 5 days (DE SOUZA et al., 2018). Differently from
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mouthrinses, varnishes are applied in low quantity on tooth surfaces, with low direct
contact with tongue, reducing eventual effect on the taste change. Furthermore, it is
applied each 6 months; therefore, the risk of tooth staining is lower compared to the

daily application of a mouthrinse.

As conclusion, TiFs varnish is the only treatment able to show slight
remineralizing and preventive effect under this study model. Considering the
limitations of this RCT, the authors suggest that future studies shall be done during
longer periods (> 36 months), despite of the high probability of dropout overtime, to
allow seeing caries lesion progression/regression clinically. Furthermore, a high
caries-risk population shall be included in the RCT to check the effect of TiF4 varnish

under a worst scenario.
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APENDICE A- TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
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Disciplina de Bioquimica

Convite ao Participante

Nome do participante da pesquisa:

1 - Titulo do Trabalho Experimental
-Efeito de um verniz de TiF; na prevencio e remineralizagéo de lesdes cariosas na dentigio
permanente de criangas residentes em area fluoretada: estudo clinico randomizado de 18
meses”
2 — Objetivo

Avaliar o efeito de um novo verniz com flior (material resinoso aplicado no dente de
permanéncia temporaria) para a prevencao e tratamento de manchas brancas (estagio inicial da
carie).
3 - Procedimentos da Fase Experimental

Estamos convidando o seu filho para participar deste estudo clinico, em que serdo
selecionadas criancas, entre 7-12 anos de idade, regularmente matriculadas na rede de EMEFs do
municipio de Bauru-SP. As criancas selecionadas ndo podem ter ingerido antibioticos e nem terem
sido submetidas a aplicacdo de flGor nos Gltimos meses. Ainda precisam apresentar pelo menos
uma lesdo de mancha branca visivel (lesdo de carie). Os profissionais realizardo avaliacdo clinica e
utilizardo um equipamento chamado QLF do qual tirardo fotos dos dentes com lesées de carie para
quantificar a gravidade da lesdo. Estes procedimentos serdo realizados na propria escola. Caso seja
detectada alguma lesdo de carie com cavitacdo ("buraco”), a crianca sera encaminhada para
tratamento sob responsabilidade da pesquisadora, para que o dente com “buraco” seja restaurado
(“obturado”} com material apropriado (resina composta ou CIV ou amalgama) conforme indicacio.
Neste caso, o exame radiografico e tratamento serdo realizados na Faculdade de Odontologia de
Bauru, conforme agendamento, sendo que a pesquisadora responsavel arcara com os custos do
transporte. O tratamento restaurador, caso necessario, sera realizado antes do inicio da aplicacao
do verniz (tratamento referente a pesquisa).

As criancas serao alocadas para um dos tratamentos, conforme sorteio aleatério: verniz TiF 4
(novo) ou verniz NaF (padrdo) ou verniz placebo (sem flior). Ndo havera direito de escolha do grupo
de tratamento e o participante so sabera que tratamento fez parte ao final do estudo. Os
profissionais aplicardo o produto 1x/semana, durante 4 semanas, na propria escola. Ao término das
aplicacfes, sera recomendado ao participante que ndo ingira liquidos por 30 min e evite comer
alimentos duros ( bolachas, frutas, balas, chicletes...Jou escovar os dentes por pelo menos quatro
horas apos a aplicacdo, conforme orientacdo do fabricante (Colgate). Todos os participantes
receberdo as mesmas instrucdes de higiene bucal e aconselhamente sobre habitos alimentares
saudaveis. Além disso, os participantes receberdo um Kit de higiene a cada 3 meses, contendo
escova de dentes macia adequada ao tamanho da boca da crianca, pastas de dente com fltor e fio
dental, para a higienizacdo diaria. As criancas serao novamente avaliadas apés 1 més, 6 meses, 12
meses e 18 meses do término do tratamento.
4 - Beneficios do Experimento

O uso dos vermnizes com fldor & mundialmente aceito para prevencdo e tratamento da carie
dentaria. Dessa forma, a aplicacdo dos vemizes, associada a educacdo em salde bucal, ajudara no
controle desta doenca, reduzindo a progressao da lesdo e a necessidade de tratamentos mais
invasivos, e consequentemente, melhorando a qualidade de vida do seu filho.

As criangas participantes se beneficiardo diretamente do estudo, pois receberdc avaliagfes
clinicas periadicas, escovas de dente, pastas de dente e fio dental e orientac@es sobre higiene bucal

Rubrica do Participante da Pesquisa ;

Rubrica do Pesquisador Responsavel :

Al Dr. Octavio Pinheiro Brisolla, 9-75 — Bauru-SP — CEP 17012-901 —C.P. 73
e-mail: droliveir@fob.usp br - Fone (Oxx14) 3235-8497
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e dieta (educagdo em satde bucal). De acordo com o exame clinico, radiograficas e o tratamento
restaurador poderdo ser indicados, caso haja suspeita e confirmacac da presenca de lesdes
cavitadas (*buracos”), respectivamente. A consulta para a realizacéo de radiografias e do tratamento
restaurador {“obturaco”) ocorrerd na Faculdade de Odontologia de Bauru, no Laboratério de
Fisiologia e Farmacologia Clinica (LAFFIC) alocado na Disciplina de Farmacologia e pertencente ao
Departamento de Ciéncias Biologicas da FOB-USP, sob responsabilidade da pesquisadora, que
tratara o seu filho gratuitamente e arcara com as despesas de transporte do participante e seu
responsavel até a FOB-USP.

Apos a conclusdo da pesquisa (18 meses apos a finalizacdo do tratamento), todas os
participantes receberdo a aplicagao do verniz fluoretado (novo ou padréo) que apresentar o melhor
resultado.

5 - Riscos do Experimento

O uso de vernizes fluoretados € um procedimento ja consolidado para prevencdo e
tratamento da carie dentaria. A crianca sera submetida ao exame clinico sob luz natural e com
espelho clinico. Nos também utilizaremos uma micro cadmera de captura de imagem (QLF) de
tamanho compativel com a cavidade bucal da crianca, e sem nenhuma estrutura que possa
machucar a mesma.

Portanto, o risco ao participante € minimo, que acontecera no caso de alergia a algum
componente do verniz utilizado, o que pode gerar enjoos ou edema (inchago), e neste caso sera
necessara a remogao do verniz. Caso isso aconteca, o participantefresponsavel devera entrar em
contato com a pesquisadora responsavel, que ira ao local (escola ou residéncia) realizar a remogao
do produto. Vale resailtar, que tais reacdes tém sido reportadas como rarissimos pela bula do
fabricante. O participante pode apresentar também problemas comportamentais na hora do exame
e da aplicagao do tratamento. Em todos os casos, o participante sera dispensado da participacdo na
pesquisa, sem prejuizo ao mesmao.

A possibilidade do seu filho estar alocado no grupo vemniz placebo tambem nao causara
prejuizo ao mesmo, pois todas as criancas receberdo instrug&o de dieta e higiene bucal necessarias
para a prevencdo da carie dentaria. Caso lesdes cariosas cavitadas (“buracos™) sejam detectadas
durante o estudo, tratamento restaurador (“obturacfo”) gratuito sera oferecido e, ao final do
expernmento, o verniz fluoretado que obtiver melhor resultado sera aplicado nos dentes da crianga.

Os gastos que forem gerados por este trabalho {deslocamento do participante a FOB-USP)
ficara a cargo da responsavel pelo projeto. Importante ressaltar que nao esta sendo considerado
nenhum pagamento ou recompensa material pela participac@o neste estudo. O participante tera
garantido o direito & indenizagdo compensatdria caso fiqgue comprovado que a participacdo
acarretou algum problema & crianca.

Fica claro que o responsavel podera, a qualquer momento, retirar seu CONSENTIMENTO
LIWVRE E ESCLARECIDO e deixar de participar do estudo alvo da pesquisa e ciente que todo
trabalho realizado torna-se informac&o confidencial guardada por forca do sigilo profissional (Art. 92
do Cadigo de Etica Odontologica).

O seu filho também recebera um termo de assentimento para assinatura, com linguagem
propria para a idade dele, explicando como sera a sua participacdo na pesquisa. Ele tera a
liberdade em concordar ou discordar da participacao na pesquisa, a qualguer momento, sem
nenhum prejuizo ao mesmo.

Para esclarecimento de dividas sobre a participagdo na pesquisa, enfrar em contato com
qualquer um dos membros da equipe do projeto por meio do endereco Al Dr. Octavio Pinheiro
Brisolla, 9-75 (CEP: 17012-901), telefone (14) 3235-5846 ou com a pesquisadora responsavel

Al. Dr. Cctavio Pinheiro Brisolla, 9-75 — Bauru-SP — CEP 17012-901 - CP. 73
e-mail: droliveir@fob.usp.br - Fone (Qxo14) 3235-8497
hitp:fiwww_fob.usp.br
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Beatriz Martines de Souza (telefone 14 98154-8927, e-mail beatnz martines.souza@usp.br),
referindo-se a pesquisa intitulada “Efeito de um verniz de TiF, na prevencio e remineralizagido
de lesces cariosas na dentigao permanente de criangas residentes em area fluoretada:
estudo clinico randomizado de 18 meses”. Em caso de denuncias e/ou reclamac@es, entrar em
contato com Comité de Etica em Pesquisa FOB/USP, a Alameda Dr. Octavio Pinheiro Brisolla, 9-75,

Vila Universitaria, ou pelo telefone (14)3235-8356, e-mail: cep@fob usp br.

Al Dr. Octavio Pinheiro Brisolla, 9-75 — Bauru-SP — CEP 17012-901 — C.P. 73
e-mail: droliveir@fob.usp.br - Fone (0xx14) 3235-8497
http://www fob.usp.br
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
Pelo presente instrumento que atende as exigéncias legais, o} Sr.(a)
portador da cédula de identidade , responsavel pelo rr'1en0r

apos leitura minuciosa das
informacdes constantes neste TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDQ,
devidamente explicada pelos profissionais em seus minimos detalhes, ciente dos servicos e
procedimentos aos quais sera submetido, ndo restando quaisquer duvidas a respeito do lido e
explicado, DECLARA e FIRMA seu CONSENTIMENTO LIVRE E ESCLARECIDO concordando em
participar da pesquisa proposta. Fica claro que o participante da pesquisa, pode a qualquer
momento retirar seu CONSENTIMENTO LIVRE E ESCLARECIDO e deixar de participar desta
pesquisa e ciente de que todas as informacfes prestadas tornar-se-3o confidenciais e guardadas
por forca de sigilo profissional (Art. 9° do Cédigo de Etica Odontoldgica)

Por fim, como pesquisador(a) responsavel pela pesquisa, DECLARO o cumprimento do disposto na
Resolucao CNS n® 466 de 2012, contidos nos itens V.3 e item IV.5.a e na integra com a resolugéo
CNS n° 466 de dezembro de 2012.

Por estarmos de acordo com o presente termo o firmamos em duas vias igualmente validas (uma
via para o participante da pesquisa e oufra para o pesquisador) que serdo rubricadas em todas as
suas paginas e assinadas ao seu témmino, conforme o disposto pela Resolugdo CNS n? 466 de
2012, itens V3 felV5d

Bauru, SP, de de

Assinatura do Responsavel pelo menor Beatriz Martines de Souza
Pesquisadora Responsavel

Nome legivel:

O Comité de Etica em Pesquisa — CEP, organizado e criado pela FOB-USP, em 29/06/98
(Portaria GD/0698/FOB), previsto no item VIl da Resolugdo CNS n? 466/12 do Conselho Nacional
de Saldde do Ministério da Sadde (publicada no DOU de 13/06/2013), € um Colegiado
interdisciplinar e independente, de relevancia publica, de carater consultivo, deliberativo e educativo,
criado para defender os interesses dos participantes da pesquisa em sua integridade e dignidade e
para contribuir no desenvolvimento da pesquisa dentro de padroes éticos.

Qualguer dendncia efou reclamacao sobre sua participacdo na pesquisa podera ser reportada a
este CEP:

Herario e local de funcionamento:

Comité de Etica em Pesquisa

Faculdade de Odontologia de Bauru-USP - Prédio da Pés-Graduacdo (bloco E - pavimento
superior), de segunda a sexta-feira, no horario das 14hs as 17 horas, em dias uteis.

Alameda Dr. Octavio Pinheiro Brisolla, 9-75

Vila Universitaria — Bauru — SP — CEP 17012-901

Telefone/FAX(14)3235-8356

e-mail: cep@fob.usp.br

Al. Dr. Octavio Pinheiro Brisolla, 9-75 — Bauru-SP — CEP 17012-901 - C.P. 73
e-mail: drolivein@fob.usp.br - Fone (0xx14) 3235-8497
httpZ/fwww._fob.usp.br
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Convite ao Participante

Nome do participante da pesquisa:

Vocé esta sendo convidado a participar da pesquisa “Efeito de um verniz de TiFs na prevencgédo
e remineralizacdo de lesdes cariosas na denticdo permanente de criangas residentes em
area fluoretada: estudo clinico randomizado de 18 meses-”. Seus pais permitiram que vocé
participasse deste estudo.

MNeste estudo testaremos um novo produto com flior para prevenir e tratar a cane dentaria antes
que ela se torne um buraco no seu dente. Esperamos que este novo produto seja melhor do que o
que esta sendo usado atualmente. Para descobrir se ele € melhor, temos que testa-lo.

Vocé devera ter entre 7 anos e 12 anos de idade e néo ter sido submetido a aplicagio de fitor por
dentista ou ter tomado remedio nos ultimos meses.

Vocé néo precisa participar da pesquisa se n&o quiser, € um direito seu. Nao havera problema se
desistir. Antes de comecar esse estudo, caso seja encontrada alguma carie (buraco no dente),
trataremos seu dente (colocar massinha no buraco).

A pesquisa sera feita na sua propria escola da seguinte forma:

1° dia

-Wocé vai receber um kit com escova, pasta de dente e fio dental. O primeiro
passo € vocé deixar os dentes bem limpinhos.

- Apds a escovacdo, vamos examinar a sua boca com espelhinho e tirar
fotos dos seus dentes com uma micro camera fotografica.

2° dia

-Vamos aplicar o verniz com flior (“uma capinha de protegdo temporaria”) em
todos os seus dentes. Vocé tera que ficar pelo menos 30 min sem ingerr
liquidos (agua, suco, leite), ficar sem comer alimentos duros (bolachas,
chicletes e frutas) e escovar os dentes depois de 4 horas, para a “capinha

v ficar mais tempo na sua boca. Ndo ha problema em ndo escovar os dentes

por algumas horas.

escovar 0os dente e abrir a boca para que possamos aplicar o produto.

- Vamos repetir a aplicacdo por mais 3 semanas seguidas!!l Tudo de novo:

Durante o periodo de 1 ano e meio (18 meses), faremos visitas periodicas na escola para ver se o
tratamento funcionou. Nos faremos o exame clinico e as fotos dos seus dentes apos 1, 6, 12 e 18
meses do téermino do tratamento. Durante este periodo vocé recebera novas escovas de dente,
pastas de dente e fio dental.

O uso verniz & considerado seguro, mas talvez vocé sinta um sabor desagradavel apos a aplicacéo,
mas é temporario. Se vocé engolir o produto, ndo havera problema algum. O importante & vocé
sequir as orientagdes. Caso vocé tenha algum incomodo, vocé pode nos ligar (14)98154-8927
(Beatriz Martines de Souza).

Ninguem sabera que vocé esta participando da pesquisa, ndo falaremos a outras pessoas, nem
daremos informagdes sobre vocé a estranhos. Os resultados da pesquisa serdo publicados, mas
sem identificar as crian¢as que participaram do estudo. Se vocé tiver alguma duvida, vocé podera
sempre perguntar para a pesquisadora Beatrz_

Al Dr. Octavio Pinheiro Brisolla, 9-75 — Bauru-SP — CEP 17012-801 - C.P.73
e-mail: droliveir@fob.usp.br - Fone (Oxx14) 3235-8497
http://iwww fob.usp.br
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Termo de Assentimento

Eu
aceito participar da pesquisa “Efeito de um verniz de TiF; no controle de lesées iniciais de carie

dentaria na denticdo permanente de criangas residentes em area fluoretada: estudo clinico
randomizado de 18 meses” Entendi as coisas ruins e as coisas boas que podem acontecer.
Entendi que posso dizer “sim” e participar, mas que, a qualguer momento, posso dizer "néo” e
desistir, que ninguém vai ficar bravo ou ftriste. Os pesquisadores tiraram minhas duvidas e
conversaram com 0S meus responsaveis. Recebi uma copia deste termo de assentimento e li e

concordo em participar da pesquisa.

Bauru, de de

Assinatura do menor Beatriz Martines de Souza

O Comité de Etica em Pesquisa — CEP, organizado e criado pela FOB-USP, em 29/06/98 (Portaria
GD/0698/FOB), previsto no item VIl da Resolugdo CNS n® 466/12 do Conselho Nacional de Saude do
Ministério da Salde (publicada no DOU de 13/06/2013), € um Colegiado interdisciplinar e independente, de
relevancia publica, de carater consultivo, deliberativo e educativo, criado para defender os interesses dos
participantes da pesquisa em sua integridade e dignidade e para contribuir no desenvolvimento da pesquisa
dentro de padrdes éticos.

Qualquer dentncia e/ou reclamacdo sobre sua participacdo na pesquisa podera ser reportada a este CEP:

Horario e local de funcionamento:

Comité de Etica em Pesquisa

Faculdade de Odontologia de Bauru-USP - Prédio da Pds-Graduacdo (bloco E - pavimento superior), de
segunda a sexta-feira, no horario das 14hs as 17 horas, em dias Uteis.

Alameda Dr. Octavio Pinheiro Brisolla, 9-75

Vila Universitaria — Bauru — SP — CEP 17012-901

Telefone/FAX(14)3235-8356

e-mail: cep@fob.usp.br

Al. Dr. Octavio Pinheiro Brisolla, 9-75 — Bauru-SP — CEP 17012-901 - C.P. 73
e-mail: droliveir@fob.usp.br - Fone (0xx14) 3235-8497
http:/iwww fob_usp.br
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APENDICE C — FICHA CLINICA

Regiao
Projeto de Pesquisa Doutorado
Bauru 2017-2019

EMEF Sala

Nome

Sexo: (__ ) Feminino (__ ) Masculino DN: / / - Idade

Exame: () Baseline (_ )1més (_ )6meses ()12 meses (_ )18 meses

Data: /

QLF

NYVAD/ICDAS

DENTE A\ M D L/P OCLUSAL

16
12 X X
11 X X
21 X X
22 X X
26
36
32 X X
31 X X
41 X X
42 X X
46

OBSERVACOES
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APENDICE D — FICHA CLINICA DO iNDICE DE PLACA VISIVEL (IPV)

Projeto de Pesquisa Doutorado FOB/USP
Bauru 2016 - 2019

EMEF Sala
Nome
Data / /
Verniz ( )A ( )B ( )cC
FICHA DE IPV
ANTES DA ESCOVAQ@KO
16 |15 (14 |13 | 12 |11 21 |22 |23 |24 |25 | 26
55 |54 |53 (52|51 61 | 62 |63 |64 |65
46 |45 (44 |43 |42 |41 31 (32 |33 |34 |35 |36
85 (84 | 83 |82 |81 71 |72 |73 |74 |75
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ANEXO A — APROVAGAO PELO CEP
FACULDADE DE

ODONTOLOGIA DE BAURU-

USP

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Plataoforma

Titulo da Pesquisa: Efeito de um verniz de TiF4 na prevencéo e remineralizacdo de lesdes cariosas na
denticdo permanente de criancas residentes em area fluoretada: estudo clinico

randomizado de 18 meses
Pesquisador: Beatriz Martines de Souza
Area Tematica:
Versao: 2
CAAE: 59787116.2.0000.5417
Instituicdo Proponente: Universidade de Sao Paulo
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 1.829.117

Apresentacdo do Projeto:
idem ao Parecer 1.750.208

Objetivo da Pesquisa:
idem ao Parecer 1.750.208

Avaliacdo dos Riscos e Beneficios:
idem ao Parecer 1.750.208

Comentarios e Consideragdes sobre a Pesquisa:

Todas as pendéncias foram esclarecidas

Consideragdes sobre os Termos de apresentagéo obrigatoria:
Todos os temos foram apresentados

Recomendagoes:

Sem recomendacdes

Conclusdes ou Pendéncias e Lista de Inadequagdes:
Sem recomendacgdes

Enderego: DOUTOR OCTAVIO PINHEIRO BRISOLLA 75 QUADRA 9
Bairro: VILA NOVA CIDADE UNIVERSITARIA CEP: 17.012-301
UF: SP Municipio: BAURU

Telefone: (14)3235-8356 Fax: (14)3235-8356 E-mail: cep@fob.usp.br
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FACULDADE DE
ODONTOLOGIA DE BAURU-

USP

Continuagdo do Parecer: 1.829.117

Consideracdes Finais a critério do CEP:

rani

Esse projeto fol considerado APROVADO na reuniéo ordinaria do CEP de 16.11.2016, com base nas

normas éticas da Resolugdo CNS 466/12. Ao termino da pesquisa o CEP-FOB/USP exige a apresentacé&o

de relatario final. Os relatdrios parciais deveréo estar de acordo com o cronograma e/ou parecer emitido

pelo CEP. Alteragdes na metodologia, titulo, inclus&o ou excluséo de autores, cronograma e quaisquer

outras mudancas que sejam significativas dever&o ser previamente comunicadas a este CEP sob risco de

néo aprovacéo do relatorio final. Quando da apresentacéo deste, deveréo ser incluidos todos os TCLEs e/ou

termos de doacé&o assinados e rubricados, se pertinentes.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Justificativa de
Auséncia

Tipo Documento Arquivo Postagem Autor Situacéo
Informacdes Basicas| PB_INFORMACOES_BASICAS_DO_P 27/10/2016 Aceito
do Projeto ROJETO_603544 pdf 16:23:45
Qutros Oficio_cep_Beatriz_pdf 27/10/2016 |Beatriz Martines de Aceito

16:23:14 | Souza
Folha de Rosto folha_de_rosto_atualizada. pdf 26/10/2016 |Beatriz Martines de Aceito
17:11:21 Souza
Projeto Detalhado / | projeto_detalhado_atualizado_beatriz.pd| 26/10/2016 |Beatriz Martines de Aceito
Brochura f 17:09:50 |Souza
Investigador
TCLE / Termos de [termo_assentimento_atualizado_beatriz.| 26/10/2016 |Beatriz Martines de Aceito
Assentimento / pdf 17:09:25 |Souza
Justificativa de
Auséncia
Qutros termo_aquiescencia_secretariamunicipal|l 01/09/2016 |Beatriz Martines de Aceito
BeatrizSouza.pdf 10:15:20 | Souza
Qutros termo_de_aquiescencia_clinica_LAFFIC| 31/08/2016 |Beatriz Martines de Aceito
pdf 16:21:05 | Souza
Qutros termo_de_compromisso_com_os_result| 31/08/2016 |Beatriz Martines de Aceito
ados.JPG 14:56:59 | Souza
Qutros termo_de_aquiescencia_departamento.J| 31/08/2016 |Beatriz Martines de Aceito
PG 14:53:49 |Souza
Qutros QuestionarioTecnicoPesquisador_Bia.pd| 31/08/2016 |Beatriz Martines de Aceito
f 14:51:14 | Souza
TCLE / Termos de |TCLE_Beatriz_Souza. pdf 31/08/2016 |Beatriz Martines de Aceito
Assentimento / 12:13:50 |Souza

Situagdo do Parecer:

Enderego: DOUTOR OCTAVIO PINHEIRO BRISOLLA 75 QUADRA 9
Bairro: VILA NOVA CIDADE UNIVERSITARIA CEP: 17.012-301
UF: SP Municipio: BAURU

Telefone: (14)3235-8356 Fax: (14)3235-8356 E-mail:

cep@fob.usp.br
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FACULDADE DE

ODONTOLOGIA DE BAURU- gwﬂp
USP

Continuacio do Parecer: 1.829.117

Aprovado

Necessita Apreciagdo da CONEP:
N&o

BAURU, 22 de Novembro de 2016

Assinado por:

Ana Lucia Pompéia Fraga de Almeida
(Coordenador)
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ANEXO B - CADASTRO NO REGISTRO BRASILEIRO DE ENSAIOS CLINICOS

(REBEC)

REGISTROBRASILEIRODE

@ Ensaios Clinicos

HOTICIAS | SOBRE | AJUDA | CONTATO

HOME ¢ ENSAIOS REGISTRADOS /

RBR-5vwijdy

USUARIO

Esqueceu a senhal
Registrar-ie

PT|ES|EH

Efeito de um Verniz de TiF4 na Prevencdo e Remineralizacdo de lesdes cariosas na denticdo
permanente de criangas residentes em area fluoretada: estudo clinico randomizado de 18 meses

Data de registro: 5 de Out. de 2015 as 15:27
Last Update: 18 de Out. de 2017 as 17:04

Tipo do estudo:

Intervencoes

Titulo cientifico:

Efeito de um Vemiz de TiF4 na Prevengio

e i ¢do de lesdes cari na

denticio p e
residentes em area flucretada: estudo

clinico randemizade de 18 meses

Identificacao do ensaio

Humero do UTH: U1111-1175-2380

Titulo pablico:

Efeito de um Vemiz com Fller na
Prevencdo da Carie Dentaria em dentes
permanentes: estude clinico randomizade

de 18 meses

Acrénimo cientifico:

Acronimo publico:

1 ificad drios:
59787116.2.0000.3417

ér\géo emissor: Plataforma Brasil

1.829.117

Effect of a TiF4 Varnish in the Prevention
and Remineralization of caries lesions in
permanent teeth of children fiving in a

flueri region: i clinical trial

of 18 months

Effect of a Fluoride Vamish on the
Prevention of Dental Caries in permanent
teeth: randomized clinical study of 18

months

ér\gio emissor: Comité de Etica em Pesquisa em seres Humanos da Faculdade de Odontologia de Bauru -FOB/USP

Patrocinadores

Patrocinador primario: Universidade de Sao Paulo

Patrocinadores secundarios:

Instituicdo: Faculdade de Odontologia de Bauru - FOB/USP

Instituicio: Universidade de Sao Paulo
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ANEXO C — ARTIGO PUBLICADO JMIR RESEARCH PROTOCOLS (ARTIGO 1)

JMIR. RESEARCH PROTOCOLS Souza et al

Protocol

Effect of a Titanium Tetrafluoride Varnish in the Prevention and
Treatment of Carious Lesions in the Permanent Teeth of Children
Living in a Fluoridated Region: Protocol for a Randomized
Controlled Trial

Beatriz Martines Souzal__ DDS. MSc: Daiana Moreli Soares Santos’. BSc (Biology); Aline Silva Bragal_ BSc (Biology),
MSc: Natalia Mello Dos Santos”. DDS. MSc: Daniela Rios®, DDS, MSc, PhD: Marilia Afonso Rabelo Buzalaf'. DDS,
MSc, PhD; Ana Carolina Maga]hﬁesl__ DDS, MSc, PhD

lDememeﬂ.t of Biological Sctences. Baurmu School of Dentistry, University of S30 Paulo, Baum, Brazil
2De}:ls!.i‘ﬂ:ueu.lr of Pediatric Dentistry, Orthodontic and Public Health, Baur School of Dentistry, University of S8o Paulo, Baurn, Brazil

Corresponding Author:

Ana Carolina Magalhies, DDS, MSc, PhD
Department of Biological Sciences

Bauru School of Dentistry

Umiversity of S3o Paulo

Al Octavio Pinheiro Brisola, 9-75

Bauru, 17012-901

Brazil

Phone: 55 14 32358497

Email: acm@usp.br

Abstract

Background: Titamum tetrafluoride (TiF,) has regained interest due to new formulations that have been shown to be more
effective against tooth demineralization than sodmm fluonde (NaF) formulations mn vitro and in situ.

Objective: The aim of this study 1s to evaluate the effect of two tvpes of varnishes (4% TiF; and a commercial 5% NaF) on the
prevention of carious lesions and the treatment of noncavitated enamel carious lesions in the permanent teeth of children living
1n a fluonidated area.

Methods: Thisrandomized. controlled. parallel and single-blind clinical trial involves 63 children. 6-7 years old. living in Bavru,
Sio Paulo, Brazil. Children were selected accordng to their canes activity (1e, presence of at least 1 tooth with a Nyvad score of
1) and randomly divided into the following treatment categories: 4% TiF, varmish (2.45 % F~. pH 1. FGM): 5% NaF vamish
(2.26% F". pH 5. Duraphat, Colgate) and control (placebo varmish. pH 5. FGM). The varnishes will be applied on all permanent
teeth. once a week for 4 weeks and they will be reapplied only once 6 and 12 months after the study begins. Two calibrated
examuners will carry out the clinical examination (International Caries Detection and Assessment System [ICDAS] and Nyvad
indexes, kappa> 8) at baselme before the first application. after the 1st, 6th. 12th. and 18th month of the study begins. Furthermore,
quantitative fluorescence changes will be measured using Quantitative Light-Induced Fluorescence (QLF). The degree of patient
satisfaction with the treatment will also be computed. The data will undergo statistical analysis (P=.05).

Results: This ongomg study 1s funded by funding agencies from Brazil (Sio Paulo Research Foundation, FAPESP-015/14149-1,
and National Council for Scientific and Technological Development, CNPq-401313/2016-6). We expect to confirm the efficacy
of TiF, on the prevention and treatment of canious lesions by comparmng 1t to NaF varmsh. The subjects are under 1 month
evaluation and the dropout was about 8%. No differences between the treatments have been detected at the first month so far
(P>.05).

Conclusions: If our hypothesis is confirmed. TiF; vamish can be marketed and applied at the individual level and used in
commumty programs to control dental caries.

Trial Registration: Brazilian Clinical Trials Registry: RBR-35VWJI4Y: http://'www.ensaiosclmicos gov br/rg/7q=RBR-5VWI4Y
(Archived by WebCite at http://www. webcitation org/6wUurEnm7)

‘hitp:/fwrwwr researchprotocels.org 201871 /2267 JMIR Re= Protoc 2018 | vol 7]iss. 1| e26|p.l1
[ (page mumber not for citation purposss)
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