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Thesis Title The Effectiveness of Silver Diamine Fluoride for Arresting Dental
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Academic Year 2013

ABSTRACT

The objective of this study was to compare the effectiveness of silver diamine
fluoride (38% SDF) for arresting dental caries among different frequency of application. A
randomized controlled trial was conducted among 295 children, aged 2-5 years who had at least
one active carious lesion on upper anterior teeth. The settings were child care centers and
kindergartens at Chaleomprakiat and Bokua districts, Nan. The children were divided into three
groups of SDF application: (1) one time per year; (2) two times per year and (3) three times per
year and followed up every 6 months for 12 months. The average rate of active carious surfaces
which turned to arrested carious surfaces among three groups at 6 month were 34.5%, 38.0% and
38.8% and mean arrested carious surfaces among three groups were 2.2, 2.5 and 2.6. At 12
month, such data were 53.7%, 61.6%, 83.4 %, and 4.6, 5.2, 6.7, respectively. Group 3 had
significant better results than group 2 and 1. In conclusion, application of SDF 3 times per year

provided better effectiveness than 2 times and 1 time per year.
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21 April 2014

Ref: JDAT2014-14

Dear Dr. Prasit Wongsupa,

Your submission entitled “Effectiveness of Silver Diamine Fluoride for Arresting
Dental Caries in Primary Teeth - Optimal Frequency of Application: A Randomized
Control trial- 12-month Results” has been received by our editorial board and has
been assigned the following manuscript number: JDAT2014-14.

Thank you for submitting your work to our journal. Please do not hesitate to contact
us if you have any queries.

Kind regards,

) £ 3 (‘?’A,W(
A /«Léf
Teerasak Damrongrungruang (DDS., Ph.D.)
Editor-in-Chief

Journal of the Dental Association of Thailand
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Abstract

The aim of this study was to compare the effectiveness of silver diamine fluoride (38%

SDF) for arresting dental caries among different frequency of application. A randomized

controlled trial was conducted among 295 children, aged 2-5 years who had at least

one active carious lesion on upper anterior teeth. The settings were child care centers

and kindergartens at Chaleomprakiat and Bokua districts, Nan. The children were

divided into three groups of SDF application: (1) one time per year; (2) two times per

year and (3) three times per year and followed up every 6 months. The progression of

carious lesion was evaluated every 6 month for 12 months. The proportion of active

carious surfaces which turned to arrested carious surfaces among three groups at 6

month were 34.5%, 38.0% and 38.8% and at 12 month were 53.2%, 60.0% and 84.5 %,

respectively. The mean arrested carious surfaces among three groups at 6 month were

2.2, 2.5 and 2.6 and at 12 month were 4.6, 5.2 and 6.7. Group 3 had significant better

results than group 2 and 1. In conclusion, application of SDF 3 times per year provided

arresting dental caries effectiveness among primary teeth better than group 2 and 1

times per year.

Keywords: Arrested dental caries; Silver diamine fluoride; Optimal frequency of

application; A Randomized control trial
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Table 1 Fundamental data of children at baseline, 6 and 12 month

Group p-
1. SDF- 2. SDF- 3. SDF- value
1 2 3

time/year times/year times/year

Baseline Children (n) 98 98 99
Age 4.3+20.9 4.3£1.0 43+£1.0 0.80
Caries experience 102+4.4 10.3t4 .4 10.4+4.8 0.96

(mean dmft score)

Mean active carious 6.915.1 7.4+6.1 7.2+5.3 0.80
surface

6 month  Children (n) 90 85 91

(n=266) Age 4.320.9 4.3+1.0 43+1.0 0.91
Caries experience 10.244.3 10.4+4.8 10.444.9 0.98

(mean dmft score)

Mean active carious 7151 7./£59 (4154 0.73

surface

12 Children (n) 86 79 83
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11

12

month

(n=248)

Age 4.3+0.9 4.3+0.9 43+1.0 0.98
Caries experience 10444.3 10.4+4.8 10.3#4.9 0.94
(mean dmft score)

Mean active carious 7.4+51 7.7£6.0 7.7+5.4 0.92
surface
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Table 2 Percent and mean of caries arrested at 6 and 12 month

79

Group p-value
1. SDF- 2. SDF- 3. SDF-
1 time/year 2 time/year 3 time/year
6 month Percent of 34.5 38.0 38.8 0.651
(n=266) arrested
caries
Mean of 2.242.5 2.543.8 2.6+3.7 0.687
arrested
surfaces
12 month  Percent of 53.7° 61.6° 83.4° <0.001**
(n=248) arrested
caries
Mean of 4.643.7° 5.2+4.4° 6.745.1° 0.006*
arrested
surfaces

Different letters represent significant difference among groups

* p-value less than 0.05 ** p-value less than 0.001
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Table 3 Percent of arrested caries from simulation of missing data

Type of Control  Experiment Group p-value
analysis group group 1 2 3

ITT (n=295)

Best case | 1 2.3 50.5° 64.5° 85.7°  <0.001**
Worst case | 1 2.3 55.6° 53.3° 77.6°  <0.001*
ITT (n=295)

Best case I 1,2 3 50.5° 53.3° 85.7°  <0.001*
Worst case I 1,2 3 55.6° 64.5° 77.6°  <0.001*
ITT (n=295)

LOCF 51.1° 55.1° 78.5°  <0.001*

Different letters represent significant difference among groups

* p-value less than 0.05

** p-value less than 0.001
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Table 4 Mean of arrested carious suiface from simulation of missing data

Type of Control  Experi Group p-value
analysis group ment 1 2 3
group

ITT (n=295)

Best case [*** 1 23 431370 54+48%°  65:4.9°  0.002*

Worst case | 1 2,3 44436 4444 5° 6.0+5.1°  0.013*

ITT (n=295)

Best case I 12 3 43+3.7° 4.4+45° 6.5¢4.9°  <0.001

Worst case [I** 1,2 3 44:36°  54+4.8°  6.0¢5.1° *
0.039*

ITT (n=295)

LOCF 4.343.7° 4.6£4.5° 6.1+51°  0.010*

Different letters represent significant difference among groups

* p-value less than 0.05

** p-value less than 0.0071

=+ group 1= group 2, group 2= group 3, group 3= group 1
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Figure 1 Flow of study

Assessed for Eligibility (n = 332)

Excluded (n = 57)
Not meeting inclusion criteria (n = 55)

Other reason (n = 2)

Randomized (n = 295)

(n=86, 636 surfaces)

(n=79, 609 surfaces)

Group 1 Group 2 Group 3
@
@ SDF-1 time/year SDF-2 times/year SDF-3 times/year
o
= (n=98, 879 surfaces) (n=98, 730 surfaces) (n=99, 7186 surfaces)
a Lost to follow up Lost to follow up Lost to follow up
? (n=8, 41 surfaces) (n =13, 72 surfaces) (n = 8, 40 surfaces)
z
2 Absent = 3 Absent = 4 Absent = 6 Sick = 2
=]
= Sick = 5 Sick = 8 Moved = 1
G
E
<o}
Analyzed Analyzed Analyzed
(n=90, 638 surfaces) (n=85, 658 surfaces) (n= 91,676 surfaces)
a Lost to follow up Lost to follow up Lost to follow up
3
] (n=5, 11 surfaces) (n=11, 91 surfaces) (n=8, 46 surfaces)
E
% Absent = 4 Absent = 7 Absent = 6
E Sick =1 Sick =3 Sick =2
g
E Moved = 1
o
Analyzed Analyzed Analyzed

(n=83, 636 surfaces)
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Abstract

The aim of this article is to review the knowledge of Silver Diamine Fluoride (SDF)

for arresting dental caries in primary teeth. The advantages of SDF are ease of use and

its safety. The concentration of SDF used in Thailand for arresting dental caries in

primary teeth is 38% or with 44,800 ppm fluoride. The effectiveness of SDF for arresting

dental caries in primary teeth ranged between 70 — 90%. Frequency of application is 1-2

times per year. The evidences show higher effectiveness for 2 times of application than

for 1 time per year. The caution of using is that SDF is indicated only for non-exposed

carious lesions or vital dental pulp. The main disadvantages are discoloration or

blackened carious lesion as well as black stain on contacted tissue. However, due to

high concentration of fluoride in SDF, care should be taken during application. Because

of its advantages and effectiveness, SDF is an alternative for arresting dental caries in

primary teeth and further studies should be done on cost-effectiveness, optimum

frequency of application and the effect on permanent teeth.
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Table 1 Studies of silver diamine fluoride for arresting dental caries in primary teeth

i = = ?.- %‘
F13190 1 nsAnendaneslaeiungenlsdlunimmeadaiugluininu

First author Objectives Materials & Method Samples Intervention Inclusion criteria Result
(year) teath
1. Nishino To evaluated the 1.38% SDF 78 children 405 Upper Children who At 3 months result in
1969 effect of SDF on 2. water Mo report age of  anterior had the carious  experiment group and

arrested dental

caries in deciduous

teeth

1 time of application

Measure size of extended

carious lesions by plaster

maodel

children deciduous teeth

lesions in the

upper anterior

deciduous tzeth

control were on extended

87% and 82%

At B months result in were

on extended 69% and 52%

I11



2. Shimizu

1976

To evaluated the

effect of SDF on

arrested recurrent

caries

1.38% SDF + amalgam filling

2. amalgam filling(control)

2 groups were removed

caries and filled with

amalgam and SDF group

was applied only one time

19 children

Age 3-6 years

old.

60 testh

of primary teeth

Had slight or

moderate caries

on labial

surfaces

Mone of SDF had recurrent

caries

27% of control had

recurrent caries

418!



3. Chu

2002

To investigated the

effectiveness of

topical fluoride

applications in

arresting dentin

cares

5 groups 375 children Primary teeth at
1.38% SDF + excavation age 3-5 years upper anterior
2.38% SDF no excavation old arch that had
3.5%MaF + excavation caries

4. 5%MaF no excavation

5.water({control)

SDF groups were applied at

Frequency one time per year

Children in

kindergarten

Mean number of surfaces

arrested Canss of SDF

were 2.5, 2.8 and NaF

were 1.5, 1.5 and control

was 1.3 (p<0.001)

Excavation or not was not

difference

€l



4. Llodra

To evaluate the six

2 groups

452 children Primary canine

Live in low lavel

Mean number of new caries

2005 monthly application 1. SDF 38% 2 times per year age6yearsold molarand 17 of fluoride area surfaces of SOF vs control
38% SDF was 2. water (control) permanent were 0.29and 1.43 in
effective to prevent molar primary teeth and 0.37 and
and arrested caries 1.06 in permanent teeth
in primary and were significant difference
permanent teeth

5 Yee compares the 4groups 976 children Primary teeth Live in low level  Mean number of surfaces

2009 effectiveness ofan  1.5DF 38% age 3-0 years of fluoride area  arrested Caries of 38%

application of two

2. SDF 38% + reducing agent

and untreated

alone was 2.1 and with

148!



concentrations of 3.5DF 12% Dental cariesin  tannic acid was 2.2 and
SOF, 38% or 12%, 4 control primary teeth 12% was1.5
in arresting caries, SDF groups were applied at 38 %better than 12%
with or without the Frequency one time per year significant and use or no
use of tannic acid use raducing agent not
(a reducing agent) difference
6. Zhi To compare the 3 groups 212 children Primary teeth children who frequency of SDF
2012 effectiveness of 1 1.1 time per year SDF age 3-4 years that had dentine  had Primary application 2 times per

time and 2 times

per year application

2. 2 times per year SDF

3.6Gl1

old cares teeth that had

dentine caries

year( 91 %) had more

effectiveness than 1 times

Sl



of SDF and annual

application of

a flow able high

fluorde-releasing Gl

in arresting active

dentine caries in

primary teeth.

1 time and 2 times per year SDF

and no expose

pulp

per year({ 79%) for arresting

dental caries

911
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Effectiveness of Silver Diamine Fluoride for Arresting Dental Caries in Primary Teeth:
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ABSTRACT
The objective of this study was to investigate the effectiveness of silver diamine fluoride (38% SDF) for
arresting dental caries among different frequency of application. A randomized controlled trial was conducted among
295 children. aged 2-5 years who had at least one active carious lesion on anterior teeth. The children were divided
into three groups of SDF application: (1) one time per year; (2) two times per yvear and (3) three times per yvear. The-
progression of carious lesion was evaluated after 6 months. The proportion of active carious surface which turn to
arrested caries surfaces in three groups were 34.5%, 38.0% and 38.8%, respectively. There was no significant

difference among three groups.
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Key Words: Arrested dental caries. Silver diamine fluoride, Optimal frequency of application
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