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Abstract — Objective: To critically appraise all evidence related to the efficacy of
nonsurgical caries preventive methods to arrest or reverse the progression of
noncavitated carious lesions (NCCls). Methods: A detailed search of Medline
(via OVID), Cochrane Collaboration, Scielo, and EMBASE identified 625
publications. After title and abstract review, 103 publications were selected for
further review, and 29 were finally included. The final publications evaluated
the following therapies: fluorides (F) in varying vehicles (toothpaste, gel,
varnish, mouthrinse, and combination), chlorhexidine (CHX) alone or in
combination with F, resin infiltration (I), sealants (S), xylitol (X) in varying
vehicles (lozenges, gum, or in combination with F and/or xylitol), casein
phosphopeptide amorphous calcium phosphate (CPP-ACP) or in combination
with calcium fluoride phosphate. All included studies were randomized
clinical trials, were conducted with human subjects and natural N CCls, and
reported findings that can yield outcomes measures such as caries incidence/
increments, percentage of progression and/or arrest, odds ratio progression
test to control, fluorescence loss/mean values, changes in lesion area /volume
and lesion depth. Data were extracted from the selected studies and checked
for errors. The quality of the studies was evaluated by three different methods
(ADA, Cochrane, anthor’s consensus). Results: Sample size for these trials
ranged between 15 and 3903 subjects, with a duration between 2 weeks and
4.02 years. More than half of the trials assessed had moderate to high risk of
bias or may be categorized as ‘poor’. The great majority (65.5%) did not use
intention to treat analysis, 21% did not use any blinding techniques, and 41%
reported concealment allocation procedures. Slightly more than half of the
trials (55%) factored in background exposure to other fluoride sources, and
only 41% properly adjusted for potential confounders. Conclusions: Fluoride
interventions (varnishes, gels, and toothpaste) seem to have the most consistent
benefit in decreasing the progression and incidence of NCCls. Studies using
xylitol, CHX, and CPP-ACP vehicles alone or in combination with fluoride
therapy are very limited in number and in the majority of the cases did not
show a statistically significant reduction. Sealants and resin infiltration studies
point to a potential consistent benefit in slowing the progression or reversing
NCCls.
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The diagnosis of early carious lesions is essential
for nonsurgical management of dental caries (1).
The measurement of incipient or noncavitated cari-
ous lesions (NCCls) increases the sensitivity and
efficiency of clinical trials (2). However, caries trials

doi: 10,1111 fcdoe.12028

have often excluded initial lesions because of diffi-
culties they pose for reliable detection (3). More
recent studies have demonstrated that early cari-
ous lesions can be measured reliably (4) and detect-
ing subtle changes in progressing incipient lesions
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in enamel would enhance both the possibility of
remineralization before changes become irrevers-
ible (5, 6) and the modification of the biofilm to
reduce the cariogenic challenge (7). Dental research
has led to the development of multiple secondary
prevention strategies that centre on the prompt
treatment for disease at an early stage and include
measures, which arrest and/or reverse the caries
process after initiation of clinical signs (8). In spite
of this, these measures have not been utilized effi-
ciently by the profession as remuneration systems
do not encourage their use (7). Unfortunately,
operative care has remained the central manage-
ment strategy for caries control in general practice,
which has impacted negatively caries epidemiol-
ogy, clinical outcomes, and patient’s quality of life
among others. A number of novel preventive treat-
ment options are being developed to help dentists
better control the caries process. However, scien-
tific information supporting their efficacy in man-
aging NCClIs is scarce. There is a need to assess
what is known about the efficacy of professional
remineralization strategies and caries prevention
interventions in varying populations, as a step
prior to surgical intervention for NCCls. A previ-
ous systematic review of selected caries prevention
and management methods (3) reported that the
most problematic aspect among the studies
included was the lack of standardized criteria for
initially identifying NCCls and for assessing their
progression. This review included eight studies
that had assessed NCCls. However, half of those
studies identified the lesions using radiographic
criteria, so it was unknown whether they were in
fact noncavitated. With the development of mod-
ern caries detection and assessment systems that
emphasize the importance of early detection (9), it
is expected, that a more robust literature will be
available for critical appraisal and for outlining
evidence-based clinical recommendations.

The aim of this systematic review is to critically
appraise all evidence related to the efficacy of non-
surgical caries preventive methods to arrest or
reverse the progression of NCCls.

Materials and methods

The publications included in this review evaluated
the following therapies: fluorides (F) in varying
vehicles (foothpaste, gel, varnish, mouthrinse, and
combination), chlorhexidine (CHX) alone or in
combination with F, resin infiltration (I), sealants
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(8), xylitol (X) in varying vehicles (lozenges, gum,
or in combination with F and/or xylitol), casein
phosphopeptide amorphous calcium phosphate
(CPP-ACP) or in combination with calcium fluo-
ride phosphate. A systematic search for papers

(not restricted to English) published between 1966

and December 2011 was carried out using Medline

Ovid, Embase, Cochrane Oral Health Group’s Spe-

cialized Register, Cochrane Central Register of

Controlled Trials, and Scielo. Reports in the gray

literature, defined as theses, dissertations, product

reports, and unpublished studies, were not
included. Bibliographic references of identified
systematic reviews, and review articles, were also
checked. Hand searching of Table of Contents of

Caries Research published since 1980 was also con-

ducted.

e The search of Medline in Ovid plus hand search-
ing identified 450 citations, with 175 additional
citations identified from other databases (Fig. 1).
Inclusion and exclusion criteria were applied by
examining titles and abstracts, and if informa-
tion relevant to the eligibility criteria was not
available in the abstract or the abstract was not
available, the full paper was selected for further
review. The following inclusion criteria were fol-
lowed to select relevant studies: a randomized
clinical trial was conducted.

e Study was conducted with human subjects and
natural carious lesions.

e Analysis of data was conducted at the noncavi-
tated level only.

e Study was published in peer-reviewed journals.
In addition, papers were excluded if they met

one or more of the following criteria: (i) incomplete

description of sample selection, outcomes, or small
sample size (defined by number of lesions consid-
ered as unit of analysis) and (ii) not meeting the
highest evidence criteria under the therapy cate-
gory of the Oxford Centre for Evidence-Based

Medicine (10) (systematic reviews of randomized

clinical trials, and individual randomized clinical

trials). The systematic search strategy included
combined MeSH and free text terms such as

‘enamel caries’, ‘mon-cavitated caries’, ‘incipient

lesions’, ‘efficacy’, ‘randomized clinical trial’, ‘fluo-

rides’, ‘sealants’, “xylitol’, ‘cpp-acp’, and ‘CHX'.

The primary clinical outcomes considered for this

review were caries incidence/increments, percent-

age of progression and/or arrest, odds ratio pro-
gression test to control, fluorescence loss/mean
fluorescence values, changes in lesion area/ volume
and lesion depth. After training and calibration,
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Initial Medline OVID search
o

initial Cochrane search
a

Initial Scielo search
a

Total articles for review
a
Survivin%:tiﬂe review
Sun/ivingu abstract/paper review

Included in final review

450
10
165

625
103
29
29

*Excluded studies n=74

Fig. 1. Flow diagram of identification and inclusion.

data were extracted independently by two review-
ers (MT, SK) and reviewed by a third (JG). The
tables were checked for consistency, and correc-
tions were made through consensus. The quality of
the studies was assessed initially using the criteria
reported in the ADA Clinical Recommendations
Handbook (11) for randomized clinical frials,
which included initial assembly of comparable
groups, adequate randomization, maintenance of
comparable groups (includes attrition, cross-overs,
adherence, contamination), differential loss to fol-
low-up, reliability of measurements, clarity of
interventions, blinding, control of confounders,
and intention to treat analysis (ITT). The studies
were categorized as good, fair, or poor based on
ADA’s criteria. In addition, two more quality
assessments were conducted following Cochrane’s
recommendations for clinical trials, which rate allo-
cation concealment and blinding as key criteria
(12) (low risk of bias: possible bias unlikely to seri-
ously alter the results, medium risk: possible bias
that raises some doubts about the results, high risk:
possible bias that seriously weakens confidence on
the results). Finally, the overall strength of the evi-
dence ratings (poor, fair, good) was assigned by
consensus of three authors (MT, JG, SK). No formal
weighting scheme was employed in making these
judgments, but authors considered all the parame-
ters accounted for in the ADA’s quality assessment
in addition to sample size and duration of the trial.

Results

Of the 103 papers, 74 were excluded. The reasons
for the exclusion were as follows: caries outcome

reported at the dentine level only (24.33%), studies
that were not randomized controlled trials (RCT)
(9.46%), data analysis that collapsed cavitated and
noncavitated lesions (8.11%), unknown if incipient
lesions were noncavitated (5.41%), and the remain-
ing 52.69% because of small sample size, not com-
mercially available, used artificial lesions or
provided insufficient data.

Twenty-nine studies evaluating different non-
surgical methods for noncavitated carious lesions
were assessed. The quality assessment varied
depending on the criteria used. Following ADA’s
criteria, 6.9% of the studies were rated as ‘fair/,
while 93.1% were rated as ‘poor’. The consensus
process conducted by the investigators yielded the
following: 6.9% of studies were rated as ‘good’,
27.6% were rated as ‘fair’ and 65.5% as ‘poor’. Fol-
lowing Cochrane’s guidelines, 41.3% of the studies
had low risk of bias, 37.9% were ranked as med-
jum, and 20.8% had high risk of bias. The great
majority of studies (65.5%) did not use ITT, 13.8%
did not have a need to use ITT as there were no
drop outs, and only 3.4% did conduct this analysis.
In addition, 21% did not use any blinding tech-
niques, 41% reported concealment allocation pro-
cedures while this same parameter was not
reported in 59% of the publications. Twenty-eight
percent of the studies did not meet the criteria for
comparability of baseline characteristics between
test and control groups. Slightly more than half of
the trials (55%) factored in background exposure to
other fluoride sources, and only 41% properly
adjusted for potential confounders. Sample size for
these trials ranged between 15 and 3903 subjects,
with a duration between 2 weeks and 4.02 years.
Most of the studies tested the different interventions
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Table 1. Summary information and quality scores for studies on fluoride (n = 13)

Intervention
Ageat Loss to
Authors/years N Duration start Test Control Dx method follow up
Group 1: NaF
TP(1500 ppm)
Zaniner et al., 44 (397 6 months 12-38 Group 2: Amine G2: None QLF 8.50%
2006 years fluoride TP
(1250 ppm)
Duet al, 110 (969 6 months 12-22 Varnish Saline Diagnodent 12.70%
2011 years 22 600 solution
ppoF
Group 1: 0:243% Non-fluoridated Visual-tactilea
NaF/silica dentifrice, placebo/ calcium nd radiographic
Group 2: 04% pyrophosphate
stannous fluoride/
calcium
pyrophosphate
Biesbrock et al., 3093 (1411f) 3 years 6-13 54.30%
1998 years
Group 1: 123% Group 2: Topical ~ Visual-tactile
APF gel for 1 application of
minute once placebo,
aweek. No Group 3: No
F dentifrice intervention
Ferreira et al., 307 (2581 3 months 7-12 14.00%
2005 years
Truin.et al, 596 (5179) 4 years 9.5-11.5 years  Neutral 1% NaF Placebo gel Visual-tactile 13.20%
2007 gel (4500 ppm) and radiographic
Oral hygiene + Oral hygiene + Visual-tactile
ETP + neutral FTP + and radio
1% NaF Placebogel graphic
gel (4500 ppm
fluoride)
Truinet al,, 773 (676Y) 4,02 years  4.5-65 12.55%
2005 years
Amine fluoride Anmine fluoride QLFand
dentifrice dentifrice visual-tactile
(1250 ppm) + (1250 ppm) +
Aminefluoride Placebo gel
gel (4000 ppmF)
Karlssonetal,  181(135)) 12 months  13-17 25.42%
2007 years
G1:5% NaF
varnish,
G2: 6%NaF + 6%
CaF2 varnish
Ferreira et al,, 15 1 months 7-12 None Visual-tactile 0%
2009 years
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Outcome Authors ADA Cochrane
Definition Overall quality quality (risk
outcome Comparison Test Control significance  score score of bias)
WSL BL Group It NS Poor Poor Moderate
(change in AF:—14.41 =+ 5.03,
Fluorescence 3 Group 2:
QLF metrics) AF:—14.41 £2.95
Follow ups Group 1: NS
AF: —-14.19 £ 4.9
to —15.93 + 4.97,
Group 2: AF: -14.17
+ 3.08 t0 15.01 - 4.52
WSL BL 17.66 + 5.36 16.19 £ 570 NS Fair Poor Low
(mean DD
readings
decrease)
3 months 11.88 & 4.27 13.75 £ 4.76 S
6 months 10.10::4.86 13.10+5.19 s
Caries
lesion
reversals
Year 1 Group 1:0.65 + 099,  0.55 £ 0.90 NS Poor Poor Moderate
Group 2: 0,63 + 0.98
Year2 Group 1: 0.61 & 093, 046 £ 0.82 NS
Group 2: 0.58 £ 0.96
Year 3 Group 1: 048 £ 0.84, 0.33 £+ 0.64 S (for NAF
Group 2: 043 + 0.84 versus
Placebo)
% WS 3 months Group 1: 57.9% Group 2: 56.8%, S Fair Poor Low
Group3: NR
Mean BL 39+29 3.6 £3.0 NS Good Fair Low
D28
(enamel
caries)
increment
4 years 227 £ 022 2.98 + 0.28 NS
D25 Permanent Permanent
(enamel 0.55 £ 0.07 0.69 + 0.08
caries)
increment
4 years Primary Primary NS Fair Poor Low
0.39 £ 0.10 0.56 + 0.10
WSL
(change in
fluorescence
Af- Amm?)
BL 1.62 mm?® 1.75 mm®* NS Poor Poor Moderate
(lesion area); (lesion area);
AF: 8.62% AF: 8.40%
12 months 1.73 mm®* NR NS
(lesion area)
Mean
dimension
values of WSL
BL 4,05 + 1.27 3.62 £ 2.13 NS Poor Poor High
Week 4 2.86 + 1.33 233 + 153 NS
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Table 1. Continued

Intervention
Ageat Loss to
Authors/years N Duration start Test Control Dx method follow up
1.23% APF gel No
(baseline and 6 intervention
months) + Oral
health education
at BL
Agrawal et al, 257 (239f) 12 months  9-16 Visual-tactile 7.00%
2011 years
Professional-tooth
cleaning (every 6
W for 6 M)
Tranaeus et al., 34 (317) 6 months 13-15 Fluorprotector QLF 8.83%
2001 years Vamish (0.1% B
NaF mouth rinse Control mouthrinse ~ Computerized
(50 ppm), fluori (No NaF), fluoride- image analysis
de -free TP free TP of calibrated
photographic
images
(polarized light)
Willmot, 2004 26 (211) 26 weeks NR 19.24%
Toothpaste No Fluoride
(NaF 1450 tooth paste
ppm FMFP (herbal)
1450 ppm)
Feng et al., 305 (296]) 6 months 11.82 QLF 3%
2006 years
Toothpaste Toothpaste
5000 ppmF 1450 ppmF
Schirrmeister et al, 30 2 weeks 23-39 DD [}

2007

NS, non significant; NR, not reported; APF, acidulated-phosphate-fluoride; MFP, monoflurophosphate; QLF, quantitative
light induced fluorescence; WSL, white spot lesions.
Effective sample size for analysis.

in permanent dentition (26/29), followed by pri-
mary (2/29) and mixed dentition (1/29).

Fluorides (n = 13 studies)

Thirteen trials evaluated the efficacy of varying
fluoride (F) vehicles: (i) toothpaste as 1500 ppm
NaF, 1250 ppm Amine F, 0.243% NakF/Silica,
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1450 ppm  sodium-monoflurophosphate ~ (MFP)
1450 ppm, 5000 ppmF, 04% stannous F/calcium
pyrophosphate (13-17); (i) varnish as 5% NaF,
6% NaF + 6% CaF, and 0.1% F (18-20); (i) gel as
1.23% acidulated-phosphate-fluoride (APE), 1%
NaF neutral (4500 ppm), and 4000 ppm Amine F
(15, 21-24); and (iv) mouthrinse as 50 ppm NaF
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OCutcome Authors ADA Cochrane
Definition Overall quality quality (risk
outcome Comparison Test Control significance  score score of bias)
Change
Incipient
lesions
(Nyvad)
BL 5.04 + 1.95 493 £ 1.90 NS Poor Poor Moderate
6 months 323 £ 122 4.36 + 1.76° S
12 months 1.18 + 1.18 3.03 = 1.32 S
A (mm?) A (mm?)
[Mean —0.152 & 0.056 -0.006 & 0.047
(SE) Change AQ AQ
in average -0.107 + 0.032 -0.008 = 0.027
fluorescence]
BL-6 months S Fair Poor Low
Lesion
size and
proportion
(DWL %);
percentage
reduction
(ADPR)
atdebond s
12 weeks ADPR: 40.0% + 14.5 ADPR: 51.5% NS Poor Poor Low
+ 133
26 weeks ADPR:54.3% + 123 ADPR:66.1% NS
Af = NaF0.30 + 0.20 + 155
MFP 0.32 & 0.22
A (mmd
WSL (mean 3 months Test NaF —-0.19 + 0.11 NaF = NS
(SE) versus Placebo MFP 0.23 + 0.11 MFP =S
Differences A values AQ (A-AQ)
between 3
QLF metrics)
NaF2.39 1 156 Fair Poor Low
MFP 3.88 + 1.69
Af = NaF0.71 + 0.23
MFP 0.69 + 023
A (mm® = NaF
6 mon ths —042 £ 0.12 NaF =8
Test versus MFP -0.39 + 0.12 MFP =S
Placebo AQ=NaF543 & 1.77 (Af-A-AQ)
A values MFP 6.32 4 1.90
Non cavitated 2 weeks 119 £ 1.6 156 + 3.0 S
(mean (SD)
DD readings
decrease)
Fair Poor Low

(Willmot). Sample sizes for the trials ranged from
15 to 3093 subjects and were conducted between
2 weeks and 4.02 years (loss to follow-up ranged
from 0% to 54.3%). Twelve studies evaluated per-
manent dentition, and one evaluated primary
teeth, and were conducted in Europe, South
America, North America, and Asia. Five studies
used some type of placebo, four studies used

positive and/or negative controls, and other four
studies did not report having any sort of control
group. The diagnostic methods to detect noncavi-
tated lesions varied among studies: (i) visual-tac-
tile (VI) (n=3), (i) VT + radiography (n = 3),
(iii) Laser fluorescence alone or in combination
with visual (n = 6), and (iv) computerized image
analysis (n = 1).
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Six of thirteen studies were rated as ‘poor’, other
six studies were rated as ‘fair’, and only 1 study was
rated as ‘good’ (author’s consensus process). Eight
of thirteen studies reported overall significant dif-
ferences between test and control groups. Du et al.
(18) reported a decrease in the mean DIAGNOdent
(DD) reading in white spot lesions (WSLs) after test-
ing 5% NaF varnish at 8 and 6 months and con-
cluded that topical fluoride varnish application was
effective in reversing WSLs after debonding. Even
with lower concentrations of F (0.1%), repeated
applications of varnish had a favorable effect on the
remineralization of WSLs measured by quantitative
light-induced fluorescence (QLF) (19). Three trials
that evaluated the efficacy of different F gels also
reported significant differences between test and
control. Agrawal and Ferreira (21, 22) reported that
supervised toothbrushing with and topical applica-
tions of 1.23% APF gel achieved a change in the per-
centage of WSLs. In addition, studies using varying
methods of laser fluorescence reported that QLF
methodology could detect within a 3-6 month peri-
ods of supervised toothbrushing, a difference in
remineralization between fluoride containing and
nonfluoride containing dentifrices (16) and that a
dentifrice containing 5000 ppm F was significantly
better than the dentifrice containing 1450 ppm F
regarding reversal of noncavitated fissure carious
lesions detected with DD (17) (Table 1).

Chlorhexidine (n = 1 study)

Lundstrom and Krasse (25) conducted a study dur-
ing 1.8 years in 40 subjects 11-15 years old from
Sweden, who were randomly allocated to a test
group that received CHX digluconate 1% gel in
addition to F Varnish (Duraphat, Colgate Oral
Pharmaceuticals Subsidiary of Colgate-Palmolive
Company, New York, NY, USA) and F toothpaste
and a control group [F Varnish (Duraphat) and F
toothpaste]. There were no significant differences
at baseline or during the course of the orthodontic
treatment. This study was rated as poor and with
moderate risk of bias (Table 2).

Xylitol (n = 1 study)

Stecksén-Blicks et al. (26) conducted a study dur-
ing 2 years in 160 subjects 10-20 years old from
Sweden, who were allocated to two test groups.
Group 1 received lozenges with 422 mg of Xylitol,
Group 2 received lozenges with 422 mg of Xylitol
and 0.25 mg of NaF. A comparison group did not
receive any tablet. There were no significant differ-
ences at baseline or after the 2-year period between
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the study groups. This study was rated as poor
and with moderate risk of bias (Table 2).

Casein phosphopeptide amorphous calcium
phosphate [CPP-ACP (n = 6 studies)]

Five trials (27-31) evaluated CPP-ACP, while 1
study (32) evaluated casein phosphopeptide amor-
phous calcium fluoride phosphate (CPP-ACFP).
Sample sizes for the trials ranged from 26 subjects
to 2720 and were conducted between 3 weeks and
24 months (loss to follow-up ranged from 0 to
19.4%). All studies evaluated permanent dentition,
and four of them were conducted in Europe, while
two studies were conducted in Australia. Different
types of CPP-ACP and CPP-ACFP vehicles were
tested (créme, mousse, gum) in addition to F denti-
frice, generally NaF 900-1450 ppm. Only one study
used a placebo cream, while the others provided F
toothpaste/sugar-free gum to the control groups.
Four studies used some type of laser fluorescence
(QLF-DD) in addition to visual criteria for the
detection of noncavitated lesions, one study used
visual and standardized bitewing radiography,
and another study used visual only (ICDAS) only.
There were significant differences between the
study groups in two studies. In particular, Morgan
et al. (28) concluded that those subjects who had
CPP-ACP gum three times per day (10 minutes
each time) were 18% less likely to have a surface
experiencing caries progression when compared
with the subjects chewing the control gum
(OR = 0.82, P = 0.03), while Bailey et al. (29) con-
cluded that 31% more of WSLs had regressed with
the remineralizing cream than with the placebo at
12 weeks (OR = 2.3, P = 0.04). Two studies were
rated as ‘fair’ (28, 29), while the remaining four
studies were rated as ‘poor’. No concealment of
allocation, limited control for confounding, and
lack of ITT were the major issues in these studies
(Table 3).

Sealants/Resin Infiltration (n = 6 studies)

Four trials (33-36) evaluated sealants, while two
studies (37, 38) evaluated resin infiltration. Sam-
ple sizes for the trials ranged from 22 subjects to
91 and were conducted between 12 months and
3 years (loss to follow-up ranged from 0% to
38%). All studies evaluated permanent dentition
except one and were mainly conducted in South
America (Brazil, Chile, and Colombia) and Eur-
ope (Denmark and Germany). Five studies used a
split mouth design and tested sealants only, in
combination with F varnish or home-based flossing
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instructions. Two studies used placebo, while
the other studies used as confrols F varnish,
home-based flossing instructions, and flasks of
0.2% NaF. The diagnostic methods used to assess
noncavitated carious lesions comprised visual
criteria (Downer and ICDAS), endoscopic exami-
nation CDR-CAM, bitewing and digital radiogra-
phy. All the studies except two (33, 34) reported
overall significant differences between test and
control groups at follow-up. In particular, Marti-
gnon et al. (36) reported that the percent of caries
progression among approximal surfaces that were
sealed was lower than those assigned to a home-
based flossing control after 12 months (test: 27%,
control: 51%) and 2.5 years (test: 46%, control:
71%). A second study conducted by the same
author in 2012 (37) that evaluated infiltration and
sealants versus placebo found significant differ-
ences between infiltration versus placebo (lesion
progression 32% versus 70%, respectively, P-
value: 0.001) and sealants versus placebo (41%
versus 70%, P-value: 0.029) but no statistical dif-
ference between sealants and infiltration after a 3-
year period. In another study, Paris et al. (38)
reported a significant difference between infiltra-
tion versus placebo in the percentage of progres-
sion in lesion depth (test: 7%, placebo: 37%, P-
value: 0.021). No concealment of allocation and
lack of ITT were the major issues in the studies
rated as ‘fair’. All these studies were found to
have moderate to high risk of bias except one
(38) (Table 4).

Combination (n = 2 studies)

Two f{rials evaluated the combination of two
preventive interventions to reduce early carious
lesions. These studies explore the use of an
antimicrobial varnish (CHX) in combination
with a F varnish (39, 40). Sample sizes for the
trials ranged from 80 subjects to 220 and were
conducted between 12 and 72 weeks (loss to
follow-up ranged from 0% to 5%). One study
evaluated permanent dentition, while the other
one assessed primary teeth, and they were con-
ducted in Sweden and Brazil. Both studies used
visual criteria to deftect noncavitated lesions.
Guedes de Amorin et al. (40) reported signifi-
cant differences in WSLs mean variations
between test and confrol between the first and
third months of the study and between the
third month and the baseline. The authors con-
cluded that the combined application of CHX
and F varnishes was more effective on reminer-

Non-surgical caries management methods

alization of incipient caries than the same
agents applied separately. Both studies were
found to have high risk of bias (Table 2).

Discussion

Several scales have been used to assess the valid-
ity and ‘quality’ of RCTs (41, 42). Because there is
no ‘gold standard’ for the ‘true’ validity of a trial,
the possibility of validating any proposed scoring
system is limited. In this review, we applied
three different methods for quality assessment
and found large variations in the way a study is
decided to be free from bias. ADA’s clinical rec-
ommendations heavily emphasize the ITT as a
key criterion to rank a study ‘Good” or ‘Fair'.
‘Intention to treat’ is a strategy for the analysis of
RCTs that compares patients in the groups to
which they were originally randomly assigned.
This is generally interpreted as including all par-
ticipants, regardless of the freatment actually
received, and subsequent withdrawal or devia-
tion from the protocol (43). Clinical effectiveness
may be overestimated if an ITT is not undertaken
(44). This analysis is therefore most suitable for
pragmatic trials of effectiveness, where the objec-
tive is to identify the utility of a treatment for
clinical practice rather than for explanatory inves-
tigations of efficacy, which aim to isolate and
identify the biologic effects of treatment (45). In
this sense, the information from most of the trials
assessed in this review is limited for making
decisions about how tfo treat future patients. In
confrast, Cochrane’s quality assessment centers
on the fact that ranking a study in different risk
categories of bias (low, medium, high) will most
likely be appropriate if only a few assessment cri-
teria are used and if all the criteria address only
substantive, important threats to the internal
validity of the study and the extrapolation of the
results to different populations (12). Inadequate
concealment of allocation and lack of blinding are
known to result in over-estimates of the effects of
treatment. Hence, ranking the studies based on
these two characteristics seemed to be more con-
sistent with the consensus process undertaken by
the authors and demonstrated that more than
half of the trials had moderate to high risk of bias
or may be categorized as ‘poor’. A previous sys-
tematic review in the topic (3) concluded that the
most problematic aspect among the studies
assessed at that time was the lack of standardized
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criteria for initially identifying these lesions and
for assessing their progression. In this regard,
there has been a progress as all the studies
included in this review objectively assessed
NCCls, and the proportion of excluded studies
where the definition of the caries outcome was
unknown was relatively small. Slightly more than
one-third of the studies included used some type
of laser fluorescence method alone or in combina-
tion with visual criteria to diagnose these lesions.
These findings support that some of those meth-
ods have the ability to measure demineralization
and also remineralization of NCCls, and the mea-
sures of mineral density change are primary indi-
cators of the cumulative status of the dental
caries lesion (46). The variation in clinical out-
comes (caries incidence, increment in WSLs, per-
centage caries progression, lesion depth, lesion
area, and integrated fluorescence loss among oth-
ers) remains, but it is to some extent a conse-
quence of the new detection methods that are
being used in these studies. Also, the reporting of
the progression and regression of initial caries
lesions rather than the differences in overall car-
ies experience is an important methodological
improvement in the conduct of these ftrials, as
previous research had demonstrated that not
doing so resulted in poor results and outcomes
for remineralization technologies (47).

Based on the number of studies, the quality and
the findings, fluoride interventions using vehicles
such as varnishes, gels, and toothpaste seem to
have the most consistent benefit in decreasing the
progression and incidence of noncavitated carious
lesions. The interventions that relied on the use of
xylitol or CHX vehicles alone or in combination
with fluoride therapy are very limited in number
and in the majority of the cases did not show a sta-
tistically significant reduction in noncavitated
lesions. This finding is aligned with the recommen-
dations made by a panel of experts convened by
the ADA regarding the efficacy of nonfluoride
agents in reducing the incidence of caries and
arresting or reversing the progression of the
disease (48).

On the other hand, the current evidence in vivo
supporting the efficacy of casein derivatives has
increased in number (from 2 to 6 randomized clini-
cal trials) and in quality during the last 4 years,
when the last systematic review on this area was
published (49). However, only two studies in the
current review reported a slowed progression of
carious lesions with the use of a CPP-ACP gum
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and a cream (28, 29). It is worth noting that one of
these studies employed one of the largest sample
sizes among all the frials assessed (n = 2720) (28)
and was conducted for a period of 2 years taking
into consideration most of the key design and
statistical aspects in clinical trials. Future studies
using casein derivatives will confirm if this posi-
tive findings using gum as a vehicle may be repli-
cated in other populations with higher risk of
dental caries.

Finally, sealants and resin infiltration are non-
surgical methods that have been tested in different
populations with varying levels of caries risk with
a relatively higher frequency than other interven-
tions and are pointing also to a potential consistent
benefit in slowing the progression or reversing
NCCls, which supports clinical recommendations
based by the ADA in 2008 (50). However, all the
studies that yielded statistical significant differ-
ences between test and control groups used ‘split
mouth designs’. The main purpose of the split-
mouth design is to remove all components related
to differences between subjects from the treatment
comparisons. By making within-patient compari-
sons, rather than between-patient comparisons, the
error variance of the experiment can be reduced,
obtaining more powerful statistical tests (51).
NCCls may regress, progress, or fluctuate in sever-
ity during the period of investigation independent
of treatment. Early lesions that are subject fo peri-
odic variation could result in the effects of treat-
ment being confounded by fluctuations in the
disease process itself.

Conclusion

More than half of the trials assessed had moder-
ate to high risk of bias or may be categorized as
“poor’. Based on the number of studies, the qual-
ity and the findings, fluoride interventions using
vehicles such as varnishes, gels, and toothpaste
seem to have the most consistent benefit in
decreasing the progression and incidence of
NCCls. The studies, whose interventions relied
on the use of xylitol, CHX, and CPP-ACP vehi-
cles alone or in combination with fluoride ther-
apy, are very limited in number and in the
majority of the cases did not show a statistically
significant reduction in these early lesions. Seal-
ants and resin infiltration studies point fo a
potential consistent benefit in slowing the pro-
gression or reversing NCCls.
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