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Validity of caries prediction by caries activity tests using
sulfisomidine-containing acidic high sucrose liquid medium

Sun-Hwa Park, Heung-Soo Lee , Sun-Ho Lee

Department of Preventive and Public Health Dentistry, Wonkwang University College of Dentistry, lksan, Korea

Received: May 29, 2014 Objectives: The purpose of this study was to evaluate the caries prediction validity and between-ob-
Revised: September 5, 2014 server reliability of caries activity tests using sulfisomidine-containing acidic high sucrose liquid medium
Accepted: September 12, 2014 (SAHS test),

Methods: This longitudinal follow-up study was done for 1 year, The subjects were 188 elementary
school children, The caries experience and caries activity of each of the subjects was examined, We
adopted both the SAHS test and Dentocult SM test as caries activity tests, We conducted an ROC
analysis on the test data, and thereafter calculated the sensitivity, specificity, predictive value, and Kappa
statistics,

Results: According to the ROC analysis, it was found that both the SAHS test and Dentocult SM test
showed a similar level of AUC (0.5 or higher), which means that both tests have significant caries predic-
tion validity, When the validating criterion was based on 1 or more new caries lesions and the screening
criterion was based on a score of 5, it was found that the SAHS test (12 grade) showed a sensitivity val-
ue of 0,72-0.783, specificity value of 0.48-0 51, positive predictive value of 0.62-0.63, and negative pre-
dictive value of 0.61-0.62, respectively. Based on these 4 values, it was found that the SAHS test had a
Corresponding Author: Heung—Soo Lee higher grade of sensitivity and negative predictive value than the Dentocult SM test, However, the latter

Department of Preventive and Public had a higher grade of specificity and positive predictive value, Despite this, there were no significant dif-
Health Dentisty, Wonkwang University ferences between both tests, The SAHS test had higher between-observer reliability (kappa value) than
College of Dentistry, 460 Iksan—daero, the Dentocult SM test (0,.90>0.88).
lksan 570-749, Korea Conclusions: In this study, it was found that both the SAHS test and Dentocult SM test had a similar
Tel: +82-63-850—6851 level of caries prediction validity and between-observer reliability.
Fax: +82—63—850—6851
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acidic high sucrose liquid medium)+ mutans streptococcis
HjoFsl= FALEA], mutans streptococciol] thot AEHA-S 30%
AF, pH (5.4), sulfisomidine © 2 215 8}¢ = 545 7ML 9
t}. Sulfisomidine®|| &t AR T AFFHA| 2] H A= 7]< mutans
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(1) SulfisomidinetH gt AtAg 11 X} ol AHH X[ Z4 A

1) HiX[®|Z: Sucrose 30% (Junsei Chemical Co., Japan),
sodium chloride 0.2% (Sigma Chemical Co., USA), beef ex-
tract 0.1% (Sigma Chemical Co., USA), bromocresol green
0.01% (Sigma Chemical Co., USA)2] #j#]& ¥H=0] 100°CZ
2041t 7FA S Sofl A7 oF 45°C F =7t H Sl wl sulfiso-
midine 1.5 g (Wako Pure Chemical Industries, Ltd)& %7}
S}l acetic acid (Duksan pure Chemicals Co., Ltd, Korea)=
pHE 5.48 243}lc}.

2) H{MEZ 20| X: go]2<=0] sodium pyrophosphate
(Junsei Chemical Co., Japan), 0.1 M citric acid (Duksan
pure Chemicals Co., Ltd, Korea)2] Z3H]&0f w}e} pH 5.49]
A5E] pH 3.2714] 0.259] 2HA 0. & 127]9] ARiTof £h3-8-of
2 9= 3 of7]of bromocresol green (Sigma Chemical Co.,
USA)S 3-472 Ad71sto] v 3280l Al 2813l

3) dAH = HARRE 1910 EatE HE-S o83l 4
i Ake] A XobHE of e ¥ A e AR e
off wizje]l ar F74E Fol ujef A7A] WA Haksielct. 37°C
i F7]ofl 4847 i Fet & m|E] FEHI et v A R84 o] Mt 3
At A] o] AL Bl asto] AN AS WESHGITE HAMIA T
& HIA1 8] pH7} 540 A58 3.2742] 127] g7to] BLg A 4]
o] 23t 044 E A1 1187149 W9E =S pH 5.42 0
A, pH 5258 17, pH5.0& 24, pH 48& 37 5 22> &0 =
A1 pH 3.27} 11740] ¥ =5 212} w3oto] AAISHGIL). o4 d
1297He I & T7gol= WS ‘SAHS 1287 v AP = 1
43oich. E3F Dentocult SM AAFATR} v 8}7] $J3H Den-
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FAAZ FH)OR E T BES MMt 437 eFaAt
o] &2 Y4 pH 5.4-pH 4.8& 0822, pH 4.6-pH 4.45 1
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(2) Dentocult SM StripZd Al Dentocult SMAALS] AAF
A= ARG Arg Aol oA kite]l 29w o] Q= L% 4
of upehd 2245 o 14 F & A o & E8lH A=A B
B stripe]] =& AleFgol Wil F74& 2ol ui et A7k W
T A aFr]oll A 37°CE 48417 viFsc). AtAt 291
o] Z+z+ Dentocult SMAAFS] 34| 0 32} B]wske] EfoR 1 ml
&} mutans streptococci (CFU, colony foaming unit)4=7} 10
CFU/ml v]gtel 3% 074, 10° CFU/ml v]vkel ¢ 134, 10°
CFU/ml o]} 10° CFU/ml v]gkel %%- 27, 10° CFU/ml o4
Q1 73 36 0% BB
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(1) ROC 2M: HAPL ol % HAEA] L] B =7 QA 2l
3}7] 9J8to] ROC (receiver operating characteristics) £-4]'7-&
A8l ROC 248 ROC ZA1S AAIsIaL #rxAl o]Ako]
A4S T2 QA #RIEHY o, ROC 3441 4 (area under
the curve, AUC) AFZ5fo] A|HskSict.
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5 o] AR et A A Q] AARARE AL
7] ofel AARRRE AARE T AAE(F AARREe] FARE T A
2]} thgs ¥]8) 3 7FukX] (Kappa statistics) S A3t}

=5 dot
LECE
[e]
m}x} A¢] SAHS 437+ Y

I, 7H e AR B0l G AR A
A 95=0314)°19)

o] Aol M 2 3 OL S AR} AQ) X%iq]—or*l%l;ilqﬂ
(r=0.353)°113L, 7P W2 S 53l =2 AR B

WY A B4=0.250)0] Glck. Fbe] Atgle] wi
24, B 94w, A SAX HLel A SAHS A

Table 1. Correlations between dental caries experience and caries
activity test (base line)

Dd of Dd of
Caries activity test ~ occlusal ~ smooth DdS DAMF{S
surface surface
sulfi-A 12 grade 314** 385%* 379%* .358**
sulfi-B 12 grade 314 380%* 376%* 338
sulfi-A 4 grade 323 400** .392%* 3674
sulfi-B 4 grade 323%* 394** 389" 341%*
Dentocult SM A 278%* 326%* 327+ 353
Dentocult SM B 250%* 291+ 293%* 335%*

**P<0.01 (Pearson correlation coefficient).

D (d), Decay; M, Missing; F (f), Filled; S, Surface.

sulfi, sulfisomidine containing acidic high sucrose liquid medium; A,
B, examiner.

Table 2. Correlations between dental caries experience and caries
activity test (after 1 year)

Dd of Dd of
Caries activity test ~ occlusal ~ smooth DdS DAMF{S
surface surface
sulfi-A 12 grade 243 306%* 300%* 232%%
sulfi-B 12 grade 230%* 295%* 287 214%*
sulfi-A 4 grade 252* 293 .300%* 218
sulfi-B 4 grade 242%* 2827 289** 201%F
Dentocult SM A 246% 216%* 260** .228"*
Dentocult SM B 253 214% 263** 238%*

**P<0.01 (Pearson correlation coefficient).

D (d), Decay; M, Missing; F (f), Filled; S, Surface.

sulfi, sulfisomidine containing acidic high sucrose liquid medium; A,
B, examiner.
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d

12. AFAIR 1A S
ATAIZ 1 3 QA AAA 3} 9414 E == Table 2

OF o] & FAF B A G frofdt Aol e Zlew
ERATH(P<0.05). SAHSHAM A= 125710 4593F B A A

2}e] AT A AT A A S H2=0] Al o] 71} =9F
t}. Dentocult SMZAATNAE AR BE] $-A1841 7 A 23}
x%zﬂ o/u ] /\94 /\]-1}/\401 7]_ i.}]\otq’ ﬂ%L%ﬂEE}%ﬂ
; =] o}\]/] 74,\]%—1144/1]—4%—]0] 7431_ o/p];é]—%q;xq L‘/J’\—E SAHS
12537+ 443} Dentocult SMAAAIZ A A v|S=st A4S B
%31, SAHS 487 S A1 S A A Tto] Al o] 714wttt
A A HgeE AP A 9 A4S SAHSH AL Dento-
cult SMAAPRTH -8 7 0 & Uyt

O

1.3 QUBHHAYHD AL AFHRI B4
SAAA AT A3 0] AP Table 3

Table 3. Correlations between new dental caries lesion and caries
activity test result

NDdAFf of NDdAFf of
Caries activity test occlusal smooth NDdAMF{S
surface surface

sulfi-A 12 grade 160* .196* 231
sulfi-B 12 grade .163* 173* 219%*
sulfi-A 4 grade 136 .205%* 224
sulfi-B 4 grade 137 .189* 212%*
Dentocult SM A 117 .092 127
Dentocult SM B 143 .096 145

**P<0.01, *P<0.05 (Pearson correlation coefficient).

D (d), Decay; M, Missing; F (f), Filled, S: Surface.

sulfi, sulfisomidine containing acidic high sucrose liquid medium; A,
B, examiner.

Table 4. ROC analysis

Approximate 95%
Screening criterion Examiner ~ AUC confidence interval
High Low
sulfi-12 grade A 633 J17 549
B 634 718 550
sulfi-4 grade A 623 707 538
B 622 .706 538
Dentocult SM A 634 719 549
B 634 719 .549
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2.1. ROC &M Z 1}

ROC E4] A3}l= Table 4 9 Fig. 1-33} Zo] SAHSHALS}
Dentocult SMAA} B5of| 4] 419] & (AUC)o] 0.55 Ho
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Fig. 1. ROC curve of test by sulfisomidine containing with acidic high-
sucrose liquid medium (12 grade).
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Fig. 2. ROC curve of test by sulfisomidine containing with acidic high-
sucrose liguid medium (4 grade).
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Fig. 3. ROC curve of Dentocult SM test.
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Table 5. The validity of caries activity test by sulfisomidine containing acidic high sucrose liquid medium (12 grade)

Sereening Sensitivity Specificity Hit rate Positive predictive value ~ Negative predictive value
- Occlusal Smooth Occlusal Smooth Occlusal Smooth Occlusal Smooth Occlusal Smooth
criterion surface  surface Towl surface  surface Totl surface  surface Totl surface surface Total surface  surface Total
sulfi-A
1 0.97 098 097 0.05 0.06  0.05 0.39 041 054 0.38 039 054 0.71 086 057
2 0.97 095 094 0.09 0.08  0.08 0.41 041 054 0.39 0.38  0.54 0.82 073 055
3 0.92 092 091 0.15 0.15 0.17 0.44 044  0.56 0.39 040  0.55 0.76 076 0.62
4 0.83 086 0.83 0.28 030  0.33 0.49 0.51  0.60 0.41 043 059 0.73 078  0.63
5 0.76 075 073 0.44 043 0.48 0.56 055 0.62 0.45 0.44  0.62 0.76 0.74  0.61
6 0.52 053 050 0.64 064 067 0.60 0.60  0.58 0.47 047  0.63 0.69 0.69 054
7 0.46 047 043 0.73 0.73  0.76 0.63 063 059 0.50 051 067 0.69 069 054
8 0.33 036 033 0.77 0.79 081 0.61 0.63 056 0.47 051 067 0.66 0.67 052
9 0.19 023  0.20 0.88 091 091 0.62 0.65 053 0.48 0.60  0.72 0.65 0.66  0.50
10 0.05 0.09  0.07 0.95 098  0.98 0.62 0.65  0.49 0.38 075 0.75 0.63 0.64 048
sulfi-B
1 0.97 0.95 094 0.08 0.07  0.06 0.41 040 053 0.38 038 054 0.80 0.70  0.50
2 0.97 095  0.94 0.09 0.09  0.09 0.42 041 054 0.39 039 054 0.83 0.75 058
3 091 091  0.90 0.19 0.19 0.22 0.46 0.46  0.58 0.40 040 057 0.77 077  0.65
4 0.84 0.88 0.84 0.26 0.28  0.30 0.48 051  0.59 0.41 042 058 0.74 079 063
5 0.75 073 072 0.46 045 051 0.57 0.56  0.62 0.45 045  0.63 0.75 0.74  0.62
6 0.52 052  0.50 0.64 063  0.67 0.60 059  0.58 0.47 0.46  0.63 0.69 0.68  0.54
7 0.44 045  0.42 0.72 073 075 0.62 0.62 057 0.48 0.50  0.66 0.69 0.69 053
8 0.33 036 033 0.77 0.79 081 0.61 063 0.56 0.47 051 067 0.66 0.67 0.52
9 0.21 025 0.21 0.88 091 091 0.63 0.66  0.54 0.50 0.62 073 0.65 0.67 050
10 0.06 0.11  0.08 0.94 097  0.96 0.62 0.65  0.49 0.40 0.70  0.70 0.63 0.64 048

sulfi, sulfisomidine containing acidic high sucrose liquid medium; A, B, examiner.

Table 6. The validity of caries activity test by sulfisomidine containing acidic high sucrose liquid medium (4 grade)

S Sensitivity Specificity Hit rate Positive predictive value ~ Negative predictive value
creenin
Occlusal Smooth Occlusal Smooth Occlusal Smooth Occlusal Smooth Occlusal Smooth
it
criterion surface  surface Total surface  surface Total surface  surface Total surface  surface Total surface  surface Total
sulfi-A
1 0.83 086 0.83 0.28 030 033 0.49 0.51  0.60 0.41 043 059 0.73 078 0.63
2 0.52 053 0.0 0.64 064 0.67 0.60 0.60 0.58 0.47 047  0.63 0.69 0.69 054
3 0.19 023 0.20 0.88 091 091 0.62 0.65 053 0.48 0.60 0.72 0.65 0.66  0.50
sulfi-B
1 0.84 0.88 0.84 0.26 0.28 0.30 0.48 051  0.59 0.41 042 058 0.74 079 0.63
2 0.52 0.52  0.50 0.64 0.63 067 0.60 059  0.58 0.47 046  0.63 0.69 0.68 0.54
3 0.21 025 0.21 0.88 091 091 0.63 0.66 0.54 0.50 0.62 073 0.65 0.67 050

sulfi, sulfisomidine containing acidic high sucrose liquid medium; A, B, examiner.

2.3. Sulfisomidinebd{ 8} At I XfEHOHAHEX] 42 7H QA
‘SUAe| EtZE

RIS AR Pe W SAHS 483712 -

NEAE B B AE71EA 3019000, 7 e 24
S A, B AR R AE/1EA) 12 0630190 O o
A QeI el TS FREAA S
=

Jb
e
Jl Foe nE

A7) EFgEE Table 63 24t} SAHS 4537F wlokzAte] wl =9
U&= AA Aol A 7)Aol whet 0.84-0.209] HI91E & 220 A7 = A AR A9 AE7|EA = 1019
Fom, WA A= 0.84-0.19, HEHO| A= 0.88-0.239] M9 o ouf o] YIFFEE= 0.83, BO|% 0.33, AFE 0.60, ¥4 &%

£ Yt Bol%= 0.91-0.309] 9IS Bolow, wgHolA 059, 4 5% 0.630]%111, B HARR} Z ol A4 7}
£ 0.88-0.26, HEHA A= 0.91-0.289] HAE el A5 12 o] WIH=E 0.84, 5°]= 0.30, 2F5E 0.59, ¥4 =
Eo| 7MY =2 A7 A = AA AHAA A B AR BE A £ 058, 54 dIEE 0.630] 31Tt
H71EX 18 742 0.60, 0.59= VFEbTt.

S AL XX = ZA Kol A] 0.730]%aL o]wfo] A
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Table 7. The validity of Dentocult SM test

S ) Sensitivity Specificity Hit rate Positive predictive value ~ Negative predictive value
creening
- Occlusal Smooth Occlusal Smooth Occlusal Smooth Occlusal Smooth Occlusal Smooth
criterion
surface  surface Total surface surface Total surface  surface Total surface  surface Total surface surface Total
Dentocult SM A

1 0.75 0.72 0.71 049 0.47 0.53 059

2 0.51 0.50 0.50  0.69 0.68 0.75 0.62

3 0.21 0.14 0.19 0.85 0.81 0.85 0.61
Dentocult SM B

1 0.75 0.75 073 043 0.43 048 0.55

2 0.56 0.52 0.52  0.70 0.67 0.75 0.65

3 0.19 0.17 0.19 0.84 0.83 0.85 0.60

0.57 0.63 047 0.45 0.63 077 0.74 0.62
0.61 0.62 049 0.49 0.69 0.70 0.69 0.57
0.56 050 045 0.31 059 0.64 0.61 0.48

0.55 0.62 044 0.44 062 0.74 0.74 0.61
0.61 0.63 0.52 0.49 0.70  0.73 0.70 0.58
0.58 0.50 0.41 0.38 059 0.64 0.62 0.48

A, B, examiner.

2.4. Dentocult SMZA}S| Bt
Dentocult SMZAAFe] B} = Table 73 2}, A4 X|H-S:
o R o Wizt Ad7|EA o et 0.73-0.199] HelE B
Fom, BeHoA TIFFES] Hel= 0.75-0.140] 1L weFH
A= 0.75-0.1901 3tk Solk= A7l uheh A X[l
A 0.85-0.48, W HO| A 0.84-0.43, HEH A 0.83-0.432]
Q15 Both A5E2 AA A HollA 0.63-0.509] H91E EHe
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