https://doi.org/10.5933/JKAPD.2018.45.3.354

J Korean Acad Pediatr Dent 45(3) 2018
ISSN (print) 1226-8496 ISSN (online) 2288-3819

Validity of the New Caries Activity Test using Real-Time Polymerase Chain Reaction

Doyoun Kwon', Heejin Kim', Okhyung Nam?, Misun Kim®, Sungchul Choi?, Kwangchul Kim®, Hyoseol Lee’

‘Department of Pediatric Dentistry, Graduate School, Kyung Hee University
“Department of Pedliatric Dentistry, School of Dentistry, Kyung-Hee University
Department of Pedliatric Dentistry, Kyung Hee University Dental Hospital at Gangdong

— Abstract

assessment tool (CAT).

manufactures’ instructions.

0.85.

Periogen is a new caries activity test using real-time polymerase chain reaction. The aim of this study was to assess the
validity of Periogen by evaluating the correlation with dmft, dmfts indices and comparing with Cariview and caries risk

83 children under 6 participated in this study. Dmft, dmfts indices and CAT were collected through an examination
of oral health status. Plaque samples for Periogen and Cariview were collected and manipulated according to the

The correlation coefficient of Periogen, Cariview and CAT with the dmfts index were 0.38, 0.56 and 0.66 in each (p <
0.01). The sensitivity of Periogen, Cariview and CAT were 43%, 76% and 95% and specificity were 80%, 72% and 74%

respectively. Area under curve under the receiver operating characteristic curves in each method indicated 0.69, 0.81 and

CAT and Cariview were more effective in evaluation the risk of dental caries than Periogen so far. To be used Periogen
clinically, more improvements for higher validity were needed.

Key words : Caries activity test, Validity, Periogen, Cariview, Caries risk Assessment Tool, Real-time polymerase chain reaction
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Fig. 1. Caries risk Assessment Tool.
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Table 1. Periogen® criteria

Assessment Criteria (Score by PCR analysis)

Healthy 0-199

Warning 20 - 399

Danger 40 - 599

Highly danger 60 - 100

Table 2. Cariview® criteria
Assessment (Score byCc:gEQ:I analysis) pH

Low risk 0-399 55-70
Moderate risk 40 - 69.9 45-55
High risk 70 - 100 3.0-45

O|2|=l AFRI2 0 - 100 AFOlQ]
S 2 LIEILY QI CHTable 2).
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Table 3. Distribution of the subjects Al A K| ot S5 AES HACEL 1R e 1H9|
. Number of Subjects TEIS JHX D U0 YT ZEAA A2 EE Aot 2
Category Classifiacation %
(%) o} QX 7Aznt 20| ALO|0j| dmfts indexZto] EAE oz Qo]
Gender oy B 06LY 8 KO|2 AL Cariview® B4} S7tst0f 2} 0124 2
Girl 40 (48.2)
: 502 8 X4 3 S7kote A%2 BYoU, ET 19y Aol
) 169) o= SAXOE QoI3t A0S HO|X| UYL CAT S22 X
Age 3 (22.9) UM N2 25 X024 BH X7t B715t= 8
(Year) 4 (20.5) &S EYOLL Melgdnt nefH AO[o|MEF Rolot XHO|E &
5 22 (26.5) SICHTable 4, 5, 6).
6 (6.0
| o 3 422
. 1-5 (20.5)
dmft index
6-10 (12.0)
10 3 157) 2t X|0I2 4 Y BIEI K0P ZY Ki%(dmft, dmfts
0 43 (51.8) indices) 7t0| AL OBt AR ZATt Table 70t ZQ#LCt Perio-
) 1-3 10 (12.0) gen® &=} dmft, dmfts indicesZto| ABtA| 4= 2+2E 037(p <
dmfts index
4-10 17 (20.5) 0.01), 0.38(p < 0.01)2 L}E}GLC} Cariview® H == dmft, dmfts
> 10 3 (15.7) indices@} AFEHA| 2 0.57(p < 0.01), 0.56(p < 0.01)S & QT CAT
Healthy (69.9) =30 HS, dmft, dmfts indicesol ALBHA % 0.60(p < 0.01),
Per ® Warning 1(25.3) 066 0012 BOITH BE X[0FSAl of8 HIpHO| Al
eriogen , < 0.0D)2 =1= QA 9 & In]
g panger 360 o L RE Kok Y BoIYO| AE
Highly danger 12 20 27| 2L, FSE0| TBAS 2ol Ao e
Low risk (50.6) Ch(Table 7). &&tA =2 2% -0.1 - 0.12 &2 24 83, 0.1
Cariview® Moderate risk 31(373) - 032 st ArEAA, 03 - 072 SSE A, 0.7 - 1.0
High risk 10 (12.0) S 23t AN A E LIEPAHCE Periogen® E <=9} Cariview® 4=
Low risk 30661) o 39 Y% 022pp < 0052 o é!EFﬂMI% o,
CAT Moderate risk 6(7.2) Periogen® E 4o} CAT 32 A& 0390 < 0.01), Cariv-
ngh risk 47 (566) ® 7(.|A9|_ CAT E2e A|.—II_74|A 03 0012 B ==
Total 83 (100) lew” =T SE2 g4+ 038p < 0012 25 IS
o| AbTITIHZ HOILC
CAT = Caries risk Assessment Tool ol SRBAES 2L
Table 4. Difference of caries index according to Periogen® class
) ® Caries Index
Periogen® Class N
dmft Mean + S.D dmfts Mean + S.D
Healthy 224 + 408 3.19 + 6,50 58
Warning 481 £ 595 8.24 + 10.94 21
Danger 9.00 + 361 13.00 + 7.00 3
Highly danger 0.00 0.00 1
Table 5. Difference of caries index according to Cariview® class
s Caries Index
Cariview" Class N
dmft Mean + S.D dmfts Mean + S.D
Low risk 112 + 262 1.69 + 415 42
Moderate risk 477 + 554 745 + 1022 31
High risk 6.30 + 6.17 9.50 + 9.63 10
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Table 6. Difference of caries index according to Caries risk Assessment Tool class

Caries Index

CAT Class N
dmft Mean + S.D dmfts Mean + S.D

Low risk 0.13 + 0.57 0.13 + 057 30

Moderate risk 167 + 242 233 +320 6

High risk 5.19 + 547 8.06 + 9.63 47

CAT = Caries risk Assessment Tool

Table 7. Correlation between caries activity test and caries index

Caries Index

Actic\z’g/e;est Caries Experience Caries Experience
Tooth (dmft) Tooth Surfaces (dmfts)
Periogen® 037+ 0.38*
Cariview® 0.57* 0.56**
CAT 0.60** 0.66**

Spearman’s rank correlation coefficient (** : p < 0.01)
CAT = Caries risk Assessment Tool
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ez HHStE 50| £4 Zit 72%S LEHIICE 22 7|
O Z CATE UL 95%, E0|% 74%S LIEtSHCH(Table 8).

5. Receiver Operating Characteristic (ROC) curve &M

Xjot2A 2Id BIHYo| MET 7|FXE 2SI Qs Al
8t ROC curve 2 A1} Periogen®2 10H0|M 7|ZC 2 &
2, 0z 065 E0|z 0.702F X|C{E LtEIWCHTable 9).
Cariview®™= 5082 7|F02 gt IIf, DIZtE 0.76, £0| & 0.802
2 X E UEHHoH, CAT 32 S 7IEez 2 I, ¢
ZHE 095 0|5 0742 A[CHS LIEFACH 2 ZALO| Koty
2 H|wsl7| {8 ROC 5Mo| ZMstHZE (Area Under Curve;
AUQ)Z 7 4tst ATt Periogen®2 0.692 2 st HAMY,
Cariview® T} CATE= 74zt 0817} 0852 ZE 50| Hefsh ZA

He HGCHTable 10). 28 AUC =X|0f 2} H|™HEX(AUC =

0

ox

Table 8. Sensitivity and Specificity of caries activity test at cut-off
point

Caries Activity Test Sensitivity Specificity
Periogen® 043 0.80
Cariview® 0.76 0.72

CAT 0.95 0.74
CAT = Caries risk Assessment Tool
Table 9. Coordinate of ROC curve
Caries Activity Test ~ Sensitivity Specificity ~ Cut off Point
0.703 0.630 5
0.676 0.652 7
0.649 0.674 9
. ® 0.649 0.696 10
Periogen
0.622 0.717 12
0.568 0.717 13
0.541 0.739 14
0.514 0.783 15
0.757 0.717 35
0.757 0.739 41
0.757 0.783 46
. 0.757 0.804 50
Cariview
0.703 0.804 51
0.676 0.826 52
0.622 0.826 58
0.595 0.848 59
0.973 0.652 Low risk
CAT 0.946 0.739 Moderate risk
0 1 High risk
CAT = Caries risk Assessment Tool
Table 10. AUC of ROC curve

Caries Activity Test AUC Cut off Point
Periogen® 0.69 10
Cariview® 0.81 50

CAT 0.85 Moderate risk

AUC = Area Under Curve, ROC = Receiver Operating Characteristic, CAT =
Caries risk Assessment Tool
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