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time gave way to the simpler once-a-day ingestion of the tablet.
er, chewable tablets and lozenges were manufactured for older
ulc.lren, to be chewed or sucked 1 to 2 minutes before swallowing,
¢ intent here being to obtain both topical and systemic effects.
ost tablets contain neutral NaF, although acidulated phosphate
1oride (APF) tablets have been tested. There are also fluoride-
tamin drops for infants, often prescribed by pediatricians.

aries Prevention by Fluoride Supplementation

systematic review'** of fluoride supplement use to prevent car-
s in children examined evidence from trials that were at least
years in duration. Eleven studies provided sufficient evidence
“demonstrate a 24% reduction in caries increment in permanent
ech. The effect of fluoride supplementation on primary teeth
as unclear.

osing Schedules

o obrtain fluoride supplements in the United States and Canada, a
rescription from a dentist or physician is required. The ADA, the
merican Academy of Pediatric Dentistry (AAPD), and the Amer-
an Academy of Pediatrics (AAP) maintain the same schedules of
commended doses of fluoride supplements.“5
As the dosing schedules for fluoride supplements are revised
riodically, the trend has been to make them ever more conserva-
ve. The current ADA-recommended schedule, based on the age
f the child and the concentration of fluoride in the water supply, is
Jown in Table 25.3. It was updated in 2010 and continues to be
viewed periodically. When the recommended standard for drink-
\g water was changed in 2015, the schedule was reviewed and
eemed appropriate in light of the new recommendation of
.7 ppm fluoride for public water systems. Drawbacks related to
uoride supplement use relate to compliance and cost. Since daily
dministration is required, compliance will vary from child to
hild. Cost may be a barrier for some families. Each situation
1ould be evaluated including the water fluoride level tested before
fluoride supplement is prescribed, and efforts to address these
hallenges should be discussed with parents and caregivers. It
an also be questioned whether the emphasis should be on the
<e of fluoride dentifrice instead of fluoride supplements, although
rudies are required to determine which approach leads to better
aries prevention outcomcs.

Recommended Dosage Levels of Supple-
mental Fluoride as Established by the
American Dental Association in 2010

(in mg F/day)'"® ’

Health Promotion and Prevention of Oral Diseases

Prenatal Fluoride Supplementation

The question of whether to prescribe fluoride supplements for an,
expectant woman to increase caries resistance in the offspring has
been debated for years. In light of the discussion on dietary fluoride
supplements in general and Auoride’s predominantly topical mech-
anism of action in preventing caries, it is not surprising that curreng
views are that any enhanced resistance to caries will be only minor
at best. The only prospective randomized trial of prenatal fluoride
supplementation found no significant difference in the caries expe-
rience of the offspring.83 Therefore, use of prenartal supplements
is not recommended.

Clinical Guidance on Usg of Fluoride Products

The ADA periodically provides clinical rl‘aigactice guidelines. The
most recent gpideline came out in 2013 and is expected to be
updated in 2020. The expert panel was convened by the ADA
Council on Scientific Affairs and reviewed professionally applied
and prescription-strength topical fluoride agents including mouth
rinses, gels, foams, pastes, and varnishes.

The panel determined that sufficient evidence supports use of
four different options to prevent dental caries in people at risk:
2.26% fluoride varnish; 1.23% APF gel; a prescription-strength,
home-use 0.5% fluoride gel or paste; or 0.09% fluoride mouth
rinse for individuals 6 years of age or older.'*?

Fluoride Varnishes

Fluoride varnish is widely accepted as the trearment of choice for

preventing caries in high-risk children. 2?7 Tt is especially appro-

priate for children younger than age 6, due to concerns about fluo-

ride ingestion related to gels and foams.'*? Fluoride varnish is not

intended to be as permanent as a fissure sealant (see Chapter 20);

rather it is a vehicle for holding fluoride in close contact with e
tooth for a period of fime. An advantage of varnishes over other
methods of professional fluoride application is that varnishes are
adhesive and hence should maximize fluoride contact with the
tooth surface. Vatnishes are a way of using high fluoride concen-
crations in small amounts of material. Fluoride varnishes have a
long history in Europe and Canada and were accepted for use in
the United States in 1994 as a cavity liner, but they are used off
label in caries prevention. In asystematic review of 22 trials of fluo-
side varnishres, evidence has. clearly established caries reduction for
both: permanent and: primary weeth.”’

Varnishes must be reapplied at regular intervals 1 maintain
their cariostatic effect, and a dose-response pattern has been dem-
onstrated.*! Innovative public health collaborative programs in
the United States use fluoride varnish to bridge the gap berween
dental and medical practice. Efforts to bring appropriate use of
fluoride varnish into the medical practice include training pro-
grams like Smiles for Life'* and those offered for pediatricians
through the AAP® and in medical school.®* In many states, physi-
cians use fluoride varnish to prevent early childhood caries in their
at-risk Jyoung patients and get reimbursed by the Medicaid pro-
gram.”® A recent review®” found evidence that supports collabora-

 tive medical-dental integration that makes use of topical fluoride
varnish applications for children. The premise for integrating oral
health into primary medical care Js based on the fiact that a much

~~ higher proportion of infants visic a physician’s affice than visit 2

' dental office (see Chapter 5).
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ruoride Gel Applications

pofessional fluoride gel-tray applications have long been consid-
sednot 1o be cost-effective for community-based health programs
puruse of 1.23% APF gel in a clinical setting or a prescriptjon:
srength, home-use 0.5% fluoride gel or paste can be effective
for high risk children older than age 6. Although the effectiveness
of fluoride varnish compared to fluoride gel is inconclusive, the
ime savings for application of fluoride varnish make it a reasonable
pproach for higghslg susceptible special groups in targeted commu-

Qify programs.

Prophylaxis Pastes Containing Fluoride

Huoride-containing prophylactic pastes are widely used in dentistr).l;
te reasoning behind their development was that the Rrophylaxxs
od the professional fluoride application could be carried out at
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ﬂlig[iig Toothpastes

Toothpastes with a fluoride ¢

oncentration of 1000 to 1500 ppm
are proved effective in e

: ; E h prevention of dental caries and supported
lﬂtern.atlonally. 535,143 Toothpastes without active ingredients,
meaning those that contain abrasive and flavoring agents only
and Ih}JS are intended for oral hygiene and cosmetic benefits, have
1O anticaries action by themselves. But because toothbrushing is a
social norm in high-income countries, a variety of preventive and
therapeutic agents (both known and hypothetical) have been added
to toothpastes over the years. Early efforts to produce anticario-
genic toothpastes included the addition of ammonia, antibiotics,
chlorophyll, and various other agents to toothpastes. None of these
agents was effective. To date, fluoride is the only nonprescription
toothpaste additive that has been shown to prevent caries.

The earliest attempts to add fluoride to toothpaste were unsuc-
cessful because of the incompatible abrasives used in the products,
which bound the fluoride and thus made it biologically unavail-
able. The first successful clinical trials of an fluoride additive used
SnF, with a calcium pyrophosphate abrasive.”® These positive
results were replicated during the 1960s in other American and
British studies using the same formulation. Systematic reviews
demonstrate caries reductions in children of 24% in studies of at
least 1-year duration, and use of fluoride toothpastes in fluoridated

At the same time, the NPDDP itself was criticized on the grounds of faulty design
and analysis.>® The atmosphere of uncertainty was dissipated to some extent ata
workshop on the cost-effectiveness of preventive procedures in 1989, where it
was concluded that fluoride mouthrinsing is a reasonable procedure to use in high-
risk individuals or groups, though of questionable cost-effectiveness as a
population-based strategy.” Ay, :

A question for consideration today is this: What should policy makers and
program directors do when a large (and expensive) study reports ﬂndmg§ that
challenge the current practice and conventional wisdom? While systgmatnc‘
reviaws to summarize evidence are a relatively newer phenomenon in public

ith, the number of studles that showed a bensfit for a fluoride mouthrinse
heal ention In 1986 was sufficient to justify such programs in schools. Today, the
'“W;’" ary of 35 published studies®” stands in support of fluoride mouthrinse
summms while one study stands in opposition. ¢
i e forward Is to recognize the uncertainty and emphasize the importance of

Awayf data to drive program Implementation and evaluation.?® The costs for
the use oonlto ring of & community program need to be Included when planning a
Wﬂpertz‘m ntervention. Qualitative and quantitative data should be gathered to

reven ooth Implementation and to guide quallty improvement over the course
e;xgg;e':gwanmm Evaluation of the impact of the program serves to inform
0

stakaholders and guide program axpansion,




Concentration and Quantity of Fluoride
IRV :IH=1®1 in Commonly Used Topical Fluoride

Compounds
Concentration
Compound {(ppm) Quantity
Topically Applied Agents
5% NaF varnish (2.26% ) 22,600 9 mg in 0.4 mL
unit dose?
1.23% APF gel, foam, or 12,300
prophylactic paste 62mginSg
8% SnF, solution 19,363 97 mg in 5 mL
2% NaF 9,050 44 mg in 5 mL
38% Silver diamine fluoride 44,800 1.3 mgin 0.03 mL
(5% F) (1 drop)
Mouthrinses
0.2% NaF—weekly 905 9 mg in 10 mL>
0.05% NaF——daily 226 2 mg in 10 mL
0.1% SnF—daily 242 2mg in 10 mL
APF rinse (0.1% fluoride)}— 1,000
weekly _ 10 mg in 10 mL
APF rinse (0.022% fluoride)— 200 2 mg in 10 mb
daily
Toothpastes '
0.76% Na, FPOs 1,000 1 mg/g®
0.243% NaF 1,105 1.1 mg/g
1.1% NaF 5,000 5.0 mg/g
0.454% SNF, 1,100 11mgfg

aamount of material varies by type of topical application.
SAmounts of 5 and 10 mL are used in supervised mouthrinsing.
“An average load of toothpaste on the brush is about 1 g.

APF. Acidutated phosphate Huoride; F, fluoride.

Note: Some figures are rounded.

areas has demonstrated an additive effect.’®'3® There is some evi-
dence that use of fluoride toothpaste prevents root caries in adults.

In all, more than 90 clinical trials have been conducted with var-
ious fluoride compounds as the active ingredient: SnF,, NaF,
sodium monofluorophosphate (MFP), and amine fluoride have
all been successfully tested.”” Even more compatible abrasives have
been developed and tried: insoluble metaphosphate, sodium trime-
taphosphate, hydrared silica gel, calcium carbonate, dicalcium
dihydrate, and calcium pyrophosphate are the main ones. New for-
mulations are constantly under investigation and are soon mar-
keted when found effective.

There is some laboratory evidence that toothpastes with NaF
are more efficacious than those with MEP, although clinical data
on this subject are hard to interpret. Analyses of data available
in the eatly 1990s were split on the issue, with discussion often
becoming pedantic. Subsequent clinical trials that gave a slight
edge to NaF required very large groups to show statistical signifi-
cance,”! and another trial found no difference between NaF and
MEFP products.39

Serious marketing of fluoride toothpastes was u.nde.rway by the
early 1970s, and public acceptance was immediate in virtually all of
the high-income nations. By the 1990s, fluoride toothpastes
accounted for well over 90% of the toothpaste market in the
United States, Canada, and many other countries. Their use in
low-income countries, where fluoride toothpastes could potentially
fill an important preventive role, is limited by their relatively high
cost® and poor distribution.

Quality of the Fluoride Toothpaste Trials

It must be stated at this point that many of the clinical trials for
fluoride toothpaste are among the most elegant trials to be found
in dentistry—or in all of biomedicine for that matter—to demon-
strate the efficacy of a product. All of the essential features of the
best clinical trials (see Chapter 12) can be found in many of these
studies: randomized groups, double-blind designs, placebo con-
trols, and meticulous proccdural protocols. Because the water fluo-
ridation field trials have inherent design limitations as previously
discussed, opponents of fluoridation can attack their validity.
Buc if the issue is the efficacy of fluoride exposure, the fluoride
toothpaste trials collectively include many studies that meet the
gold standard for such trials. Taken together, the toothpaste trials
provide the strongest evidence we have that fluoride exposure is
efficacious in controlling caries.

Fluoride Concentrations in Toothpastes

The fluoride toothpastes that first became widely marketed contained
about 1000 to 1100 ppm fluoride. When introduced into the oral
cavity, fluoride in toothpaste is taken up directly by demineralized
enamel, %! although its retention on sound enamel is thought
to be of relatively minor importance. It also increases the fluoride con-
centration in dental plaque fluid,*® thus leaving a store of fluoride
available for remineralization.®***! Salivary fluoride levels, normally
low in resting saliva, rise 100- or even 1000-fold after toothbrushing
with fluoride toothpaste.*” This level drops over the next few hours.
Postbrushing levels of intraoral fluoride are affected by the amount
and vigor of water rinsing after brushing’’; the best advice for adulrs
is to rinse gently after brushing or just spit and not rinse.

Because laboratory studies showed that the uptake of fluorid:
into demineralized enamel and into plaque was proportional
the concentration of fluoride in the toothpaste, a natural next ste]
was the testing of toothpastes with higher concentrations. Tooth
pastes with 1500 ppm fluoride have been found slightly more eff
cacious than the 1000 ppm fluoride products.14 Clinical tria
have also been conducted with toothpastes of 2500 !
5000 ppm fluoride with mixed results. In general, systematic an
lyses conclude that caries reductions are lproportional to the flu
ride concentration in the toothpastes.'*> Prescription-streng
toothpaste with 5000 ppm fluoride (1.1% NaF) is recommend:
for high-risk patients based on a systematic review. o

At the other end of the spectrum, concerns about the fluoro
risk from the swallowing of toothpaste by children have led to !
testing of toothpastes with lower than standard levels of fluori
Children ‘(:afllgxmllow between 0.12 and 0.38 mg of toothp?
per brushing.”” In general, studies of 440 and 550 ppm fluor
products suggest a reduced risk for fluorosis compared
1000 ppm fluoride toothpastes when used by young children,
However, the systematic review of these levels showed that T

- are not sufficienty different from placebo for preventing caries

While toothpastes containing 400 ppm fluoride have E
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S N 11n:;‘n meanslz g NaF per 100 mL water
Fluoride compounds most often u‘s i i
' ed are NaF, SnF,, Na,FPG,
gxample 1: How much fiuoride is in 10 mb of 0.05% NaF mouthrinse?
The mouthrinse has 0‘65 g of NaF per 100 mL of rinse
= 50 mg of NaF. or 5 mg of NaF per 10 mL
Amount of fluoride = 5 x 19/42 = 2.26 mg
gxample 2: How mu%h ﬂuoric;e is ir_| a 6.4 oz tube of Colgate MFP toothpaste? (6.4 oz = 181.8
olgate with sodium monofluorophosphate (MFP) is 0.76% NazFl.DO;,,. s0 it r;xs 0.7.6 gg?Jf MEP per 100 mL of toothpaste
Grams of NaoFPO5 in a 6.4 0z tube = 0.76 x 181.8/100 = 1.38 g, which is 1380 mg Na;FPOs
Amount of fluoride in the tube = 1380 x 19/144 = 182.1mg
gxample 3: How much fluoride is in an 8.2 oz tube of Crest toothpaste? (8.2 0z = 232.9 a)
Crest contains 0.243% NaF, s it has 0.243 g of NaF per 100 mL of toothpaste
Grams of NaF in an 8.2 0z tube — 0.243 x 232.0/100 = 0.566 g, which is 566 mg NaF
Amount of fluoride in the tube = 566 x 19/42 = 256 mg

take Levels in Humans™*’ L e

. 'Cert'ainly letb_al dose (CLD) = 39_64 mg fluoride/kg body weight

. Death is likely in a child. who ingests-more than 15 mg-fluoride/kg body weight

+ Probably toxic dose (PTD), defined as the miinimum:dose that.could cause foxic signs and symptoms, including death, an
intervention and hospitalization = 5 mg fluoriderkg body. weight
The 10th and 90th percentiles of weight for children at various ages.are as follows:

d the ingestion of which should trigger immediate

Age Weight

1 year 8-12 kg

2 years 10-15 kg
3 years 12-17 kg
4 years 14-20 kg
6 years 17-27 kg
8 years 22-34 kg

the PTD would be around 100 mg fluoride.

s R G R R R S S AR BES SRACE

So for a child about 7 years of age, who would weight approximaﬁely 20 kg,

standards for Toothpaste Efficacy

b ] i d New Z aland for years, they
available in Europe, Adistralia U . The toothpaste market is a multibillion-dollar industry in the

have not been tested in clinical trials and are not approve or mar- ; 3 . .
keting in the United States and Canada. United States, s0 competition between major manufacturers is
The efficacy of fluoride toothpaste is mainly driven by th'rce keen. Compat}:g Ar,xcuralmufch reseagl} anc:l c%evelosmenc :prense
things: (1) the concentration of available fluoride; (2) t‘he applica- secure the DA's se 0 aiprpv (z{r.t eir p‘iio Fcts; e logo
tion to the tooth surface and biofilm; and (3) che retention of fluo-  on the package improves mat eting and is a guide for consumers

sue reservoirs. as well. Because of the multitude of formulations of fluoride plus
abrasive available, the ADA developed guidelines for use in judging
applications for its seal of approval for fluoride toothpastes." With
newer formulations replacing carlier products and advertising
claims being made gf sj:f;;eriority over rival products, the ADA

ctive CONE® L ing that children under age Council on Scientific Affairs periodically determines standard:
; ’ uu;leltl;;; ;r;cri:lt;rnz%toothpaste that is the s‘se such as whaf evidence w0u1‘d ‘be adequat.e < T N
should be using 10 T2, claims of equivalency or superiority of a particular formulatior

] . epi hould be
of a grain of ice. FO* children 3 © 074 21(?% ﬁ:ﬁg: ﬁgzhpm (L., fluoride tngredient with compatible abrasives) relative to othe

dispensing no more than a pea-sized amou

ride after brushing in saliva, plaque fluid, and other €is
However, the tendency to swallow toothpaste can fead to enamel
fluorosis in children younget than age 6. Use of lcss‘ toothpaste
and brushing with adulc supervision s advocated for this age grou‘f
and 7ot using an in€ ation of toothpaste. In 2014,

fective concentr
the ADA published g

e



formulations. Typically, manufacturer claims need to be backed by
rigorous clinical trials in human populations and such trials require
the use of the rival product as a positive control. The trials had to be
designed to show a 10% difference in caries increment with a
power of 80% (see Chapter 13). The ADA’s seal of approval goes
to particular formulations rather than to products. The list of
toothpastes that carry the seal, which can be found on the ADA
website, is now quite long and seems to be constantly growing.

Impact of Fluoride Toothpastes

The impact of fluoride toothpaste use on global caries experience
has been profound. Fluoride exposure is accepted as the main rea-
son for the decline of dental caries over recent years, and most
authorities believe that fluoride toothpaste has been the most
important fluoride vehicle on a global scale.?” The caries reductions
of 15% to 30% achieved in most clinical trials may appear modest
compared to those attributed to water fluoridation, but it must be
remembered that these were trials of 2 to 3 years’ duration, whereas
water fluoridation studies usually measured lifetime exposure.
Because, as we know, fluoride works most effectively to prevent
caries when small amounts are in the oral cavity at all times, there
is no reason that regular lifetime use of fluoride toothpaste should
not give results that are similar to those of lifetime use of
fluoridated water.

Supervised brushing programs using fluoride toothpaste offer
an approach for intervention in high-risk groups.® Efficacy of fluo-
ride toothpaste appears to be enhanced in supervised settings%”35
and successful programs have been used in places such as Ireland.”
However, some investi%ators find good evidence for supervised
programs to be lacking.**

Multiple Fluoride Exposures

The majority of clinical trials of fluoride products test only a single
agent. In the modern world, however, exposure to multiple sources
of fluoride is the rule rather than the exception. People who live in

fluoridated arcas wruess

iodically given pro-fessional fluoride applications by thej,
are peri

o i blic health pro
; : hrinsing is used in pu programs,
dentists. Flu%r::}i VS;(SJ}l;;; s fluoride. Then there are die[ary
and some m e ihor e appropriately or not, as well as the
supplements, from food and drink. Whep,

p ride exposures

iy quantified fluoride .

p[oo };;13 2dded rogether, it becomes readily apparent that people
1e5€ X .

¢ emost high-income countries are being exposed to much moge

in

= i e past.
e ;ﬁiﬁé&éiof of multiple fluoridc exposhres can be viewed
from several perspectives. In one way 1fﬂ15 ?ge ;Clﬁ ecause w1th
the several different anticaries actions of fluoride, hu er adva.ntage is
being taken of fluoride’s potennal. On the qthjr and, th§ increas-
ing prevalence of fluorosis (see Chapter 19) ﬁ dr;]\ost f:(;:rtam tobea
product of these multiple and poorly controlle h}lor 1 fe €Xposures,
Dentistry’s goal, though not an CasEOnE JO AUIEVE IO either an
individual patient or the community, is to maximize the benefits
from fluoride exposure while avoiding an unacceptable leve] of
the undesirable side effects. . .

Multiple fluoride therapies, wlr%ether in 'ﬂuorldated or non-
Auoridated areas, are clearly beneficial for patients who are unusy-
ally susceptible to caries. For exa‘mple, .excellfent res.ults may be
attained in preventing caries in patients with sgh\./ary disorders such
as Sjogren disease or those who hav_c had radiation treatment that
can produce dysfunction of the salivary glands and hence loss of
salivary caries-protective benefits. Based on a recent systematic
review, only a generic recommendation can b‘c @ad? 'for the use
of topical fluoride as the first line of defense in individuals with
Sjogren disease due to the lack of su{ﬁcwnt evidence for specific
types of fluoride or frequency of use.

Systematic reviews have found caries reductions above those
expected from fluoridated water alone among children in studies
of fluoride rinse®® and studies of fluoride toothpaste.®® In the con-
text of cost-effectiveness, the data on the use of fluoride mou-
thrinses in fluoridated areas are worth examining in detail;
Table 25.5 presents these data for four North American studies.
A beneficial effect can be seen in each case, although even in the
carlier studies the effects were limited in terms of absolute caries
reductions. Cost-effectiveness issues arise given results such as

LRI Summarized Results of Studies of Fluoride Mouthrinses in Fluoridated Areas

Material Age Groups Duration : %Reduch&wﬂi_%;%@ﬁsmdﬁmn Refersnce
0.1% SF,, daily 8-13yr 20 mo 3312 o m B R ;l_m_a' g
43.3° 1.2
0.05% NaF daily 12yr 30 mo AR e Fitscoll ot 2l
bl 0,04 '
S 125 3 g R | 0:57 Driscol et al.*®
| 65,0 .04 ' ‘
0.2% NaF weekly Grades 1-2 48ma Not.given® £ AN Bell et 18
Grade 5 24 mo Notglven® . gog Fake 4,4
*First of two examiners, ' B i R
"Sgcond of two examiners, :
“Could not be-dstermined from the data- provided. ol § D #
DM, Decayed, missing, and-filled tooth surfaces, e A
g SnE
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Summarized
» TABLE 25.6 e >0 Results of sy, 4 !
- With Fluoride T00thpaste:c:nﬁsgfn‘\ddmve

Age. Groups Duration F Rinse® 7
Approximately 13 yr 24 o T F Toothpaste?
: 444
[3.19 (17.9%7
yr 30 mo 479 Y '
' 14
@46 (17,930
11-12yr 36 mo a7 |
§ B0
(24.5%)° (26.3%)¢

).05% NaF daily at school,
%0.76% Sodium monofluorophosphate exc

3 €0t for Ringel| 12 :
“All conducted supervised rinse immediately after bmgsnil;]gg etal.'' (o 4

“Percentage reduction compared to placebo control,
OMFS, Decayed, missing, and filled tooth surfaces; £, fluoride

these: When a new fluotide program is insti Helrer
who altéady have some fluoride exposure mdt;:)tgxirxeg :g chfldren
is the additional bcneﬁt worth the cosp? e

The last two lines of Table 25.5 showin

' - . oride toothpaste was com-
bined with supervised daily fluoride mouthrinsingpat school, and

the results were compared with those for each procedure alone,
The results for the combined procedures are, at best, only slightly
superior to the use of eicher alone.

Because caries experience in North American children has gen-
erally reached lower levels than those at which the results in
Tables 25.5 and 25.6 were produced, it is hard to argue for the
cost-effectiveness of fluoride mouthrinsing in fluoridated areas,
especially where frequent use of fluoride toothpaste is common,
unless there is a way to target the intervention to individuals at high
risk for caries. This conclusion was confirmed at the 1989 work-
shop on cost-effectiveness of preventive programs.®?

Cost-effectiveness is a less important issue for the private
patient than for public health programs, but selection of a preven-
tive regimen for an individual patient should sill take into
account the likely added benefit of multiple exposures. T(? f}lus—
trate, professional fluoride applications are of dubious additional
vatue ©6 the individual parient in a Huoridated areames
daily with fluoride toothpaste and who has Tittle caries prob[ffm.

owever, even in a Huoridated ares, MoTe cancs—susccgmble
patients may get reasonable additional benefit from pr9fessxonal
fluoride applications or prescribed daily use of fluoride mou-
thrinses. In these decisions, the clinical judgment should a'lways
be guided by sound evidence and can be enhanced by attention to
recommendations on fluoride use.'** The potential benefits of
fluoride mouthrinses need to be weighed against the beqeﬂts of
prescription high-concentration fluoride toothpaste f;)r hz{gh ca;:
ies—risk patients. As we have safd a.lready, howF:ver, r}(l)aA‘:xR
sure to multiple sources of fluoride is tl}c norm in Nort cr:ﬁef
today. When introducing a new ﬂ%lolrldc program in a col”;ther
nity, therefore, a public health administrator must assess whett

4 ce benefits beyond those already being

ill produ . . .
[[)};zvli)crizgrf; :;Lerpﬂuoride exposures. The evidence Justb-cucd
shows thar additional benefits will probably accrue, but the bigger

public health question is whether the extra benefits will be worth
the cost of the program.

CHAPTER 25 Fluoride and Caries Prevention b@ﬁ

Effect ] .
NCrements s of Fluoride Mouthrmsing and Supervised Brushing

Rinse + Toothpaste®

Placebo Reference
?2;279/ ) 5.61 Ashley et al.®
()
(s{gozn/)d 6.51 Ringelberg et al.!'?
£ 70,
?é;sgy ) 6.25 Blinkhomn et al,
070

% Stannous fluonde, unsuperviseq),

Nonrestorative Caries Treatment-Arresting
Advanced Carious Lesions With Fluoride

In 2018, the ADA Council on Scientific Affairs.released the first in
a-serics of clinical-practice guidelines for caries managément. It pre-
seats-a viable role for silver @e fluoride that may optimize
patient-care in some scenarios\. %>

Silver Diamine Fluoride

Silver diamine fluoride (SDF) is not new, but around 2014 it re-

emerged in the United States as a nonrestorative treatment that is

effective for carious lesions.'®'?* The 2018 ADA clinical practice

guideline'”® summarizes and highlights the effectiveness of SDF

for advanced cavitated coronal and root surface lesions. Application

of 38% SDF biannually is shown to be more effective at arresting
advanced cavitated lesions on primary teeth than 5% NaF varnish
applied once per week for 3 weeks and more effective than a single
application of 38% SDF annually. The ADA panel recommends
use of 38% SDF biannually to arrest cavitated lesions on primary
teeth as a first line of care. The panel was comfortable extrapolating
the published research to date to go on and recommend biannual
application of 38% SDF for advanced cavitated.lesions-on-perma-
nent teeth as well. Réaders should be aware that ongoing research-is
likely to continte on use of SDF o better outline its comparariye
effectiveness in a range of sertings.

Although the impact of SDF on cavitated lesions in primary
teeth is well established, evidence that application of 38% SDF
is effective for prevesting new smooth. surface lesions is building;
A systematic r’évi¢ of the beneficial impact of SDF on other
teeth (beyond the ones treated with cavitated lesions) yielded only
four studies that had data on primary teeth and followed the chil-
dren at least 12 months. A key finding from a summarization of
two studies that met the inclusion criteria was that 38% SDF pro-
vides a benefit to the entire primary dentition in children when
they were followed at least 24 months. Compared to placebo,
the prevented fraction was 77%. "%’ More research will clarify these
findings.

Th§ formulation that has been approved for use in the United
States is 38% SDF, which equates to 44,800 ppm fluoride. Clin-
ical guidelines for treatment of cavitated lesions of coronal surfaces
of primary and permanent teeth are for biannual applicarions of
38% SDF. The application of SDF arrests caries activity and forms
a hard, blackened surface at the site, Use of SDF may be desired
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in situations where traditional restorative options are not favored
such as in uncooperative patients whose parents or caregivers prcfel"
not to undergo use of general anesthesia. The blackened surface
that results from the use of SDF may unacceptable to some patients
:}nd/()r caregivers. Proper informed consent procedures need to be
followed when use of SDF is under consideration.

SDF arrests carious lesions and provides a therapeutic result via
several complementary mechanisms.™ First, the silver component
has a direct bactericidal effect by affecting sulthydryl groups and
interfering with metabolism. Second, the silver salts that form
on the dentin are very resistant to penetration and protect the den-
tin tubules from exposure, thereby reducing sensitivity. The fluo-
ride component forms fluorapatite to increase the mineral content
of the enamel and improve acid resistance.

Summary

Fluoride is an excellent model for examining preventive strategies

in different contexts. However, in this chapter the focus is solely
on fluoride in our efforts to prevent dental caries. Essentially,
fluoride acts to raise the threshold of protection against injury
to eér;amel from dietomicrobial acids. Injury prevention strate-
gies®” such as programs aimed to reduce traffic fatalities typically
address factors beyond the occupants in the automobile and
include efforts to improve the environmental substrate (i.e., the
highway) and the factors that intensify the hazard, such as the
velocity of the vehicle. It would be shortsighted to only focus
on protecting the occupant when prevention of faral crashes is
the objective. Prevention strategies that aim further upstream
to interrupt the cascade of factors that lead to the marshalling
of the forces that produce the acid should also be deployed.
Multigle avenues should be pursued to address biofilm com()posi-
tion % and accumulation as well as the role of dietary sugars 7
for a more comprehensive approach to prevent dental caries.
These aspects are addressed in other chaprers of this volume (diet
in Chapter 23 and sealants in Chapter 26).
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