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... Personal information input module
... Metabolic syndrome calculation module

... Bio marker result input unit
... Blood pressure input unit
-.. MMP  calculation module

... GCF marker result input unit

Variable input unit

... Periodontal disease prediction score calculation module
... Periodontal disease risk level output unit

(57) Abstract: The present invention presents a novel prediction model for
calculating a periodontal disease prediction score and provides a system and
a method therefor. Unlike conventional technology, the prediction model is
obtained by taking into consideration all of social and economic habit
factors, molecular and biological factors and whole-body health factors, and
a verification result diagnosis ability thereof has been confirmed to be excel-
lent.
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Score =-4.014 + (0.042 x Age) - (0.232 x Sex) + (0.084 x Income) +
(0.073 x Smoking) - (0.365 x Frinking) + (0.400 x MetS) + (0.064 x
MMP-8) - (0.005 x MMP-9) = (0.021 x MMP-13)

o] 71l A, A (Sex)= 7] AN H JHE R E(110)S F3H
& gho] HAd ol "0, oA ol 1o, A Al F(Income) >
A7 MAA R JHEE(110)E F3te] AE5H ghol 9 2007
olsto] "1", & 2009+ Z 3} & 400%HY o]sto|H 2", ¥
4009+ F=3bo]H "3 o], 5 A(Smoking)-Z 71 7 1A B

YHE R E(110)S S3to] AEH gho] H]F Aol "1, FAolHA
"2"o) 1, £ (Drinking)¥= 7] Q1A B 98 R E(110)& 3}
A H gho] vlg-Fo)H "1, 7hHr a0l 2", Aol |
"3roly, T18] AL thAFSF T (MetS)2 7] AL 3

YHE X E(120)2 S3to] AEH gho] Noql 49 "1"0] ™, Yes<l
Zd5-r2n]l,

XA % o 5 Al 2~ HL

FE(10)ZFE 5 =H40E oY

| 2 9 uL, vho] 2.n}A A
QB M (121) B E Hlo] on}A] Aol wE AR E ¢k,
ok 9 ¥IL(122)2 e HelS Qe on Aby] ¢lEuke
ARES o] g3te] 7] A4 E Wl & YALZ T oA S
A2k5}=,

A=A 3L o] 5 A] 2]

Al 1238}l o] A,

i

71 vlol enbA Aa H I (121)F S A W (triglycerides) ]
242, HDL -3 28 & 9] 3k}, &35 & D(glucose)d] 4ha 771
AL AR E (120000 o 584,

AT o5 A 2~HL

A8 WA A 113} ZF o 1= &k ol o] A,
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[Fig. 2]
Derivation Sample Validation Sample
Periodontitis Periodontits
Variable Ne(n=238) Yes(n=84) P* No{n=8) Yesp=102) P*
Age inyears; (mean SO} 41 (10.6) 47.8(9.9)  <0.001  45(116) 49.2(10) 0.008
Sex, n (%)
Males 96 (40.3)  48(57.1) 001 33 (402) 46 (45.1) 0551
Females 142 (59.7) 36 (429) 49 (59.8) 5% (549)
Monthly income (US§)
<2000 55 (23.) 19 227) 0792 15(18.3) 6(157)  0.004
2000 to 4000 (27(534  48(57.1) 1707 37(363)
>4000 56 (235) 17Q02) 4(49) 15(14.7)
No answer — — 46 (56.1) 34 (33.3)
Smoking?
No 189 (94) 61 (726) 0224 {0 43 (422) 0055
Yes Y8 BLY 12{146) 17 (265)
No answer — - 38 (46.4) 32(313)
Drinking
No He(487) 46 (548) 059  23(280) 3 (324 0.109
Sometimes BEO 24{288) 9{119) 2} (206)
Frequently 49 (206) 14 (168) [2(146) 17 {167)
No answer — - {46 4) 31 (303)
MetS
No 203 (85.3)  59(702)  0.003  22(268)  45(44.1) 0021
Yes (147 25(298) 60 (73.2)  57(55.9)
IL-6 ng/L. (mean SD) (4 LT3y <0008 17(25) 16 (18) 0830
IL-8 ng/L; (mean SD) 44 (103  188(457) 0504 95(58) 154 (385) 0508
TNF-a nglL: {mean SD} 14(1.8) 2344 0014 19(54) 1.7134) 0031
MMP-8ngl: (mean SD) 97 (12.6)  33.1(293)  <0.001  66(112) 265(334) <0.00I
MMP-9 ngll; (mean SD) 139 (15.1) 32.2(305) <0.001  85(ILI) 219(283) <0.00!
MMP-13 nglL: (mean SD) 9.1 (14) 20(23)  <0.001  40.0 (29.4) 540 (19.1)  <0.001
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[Fig. 3]

Explanatory Varieble ~ n Sensttivity (6)*  Specificty (¥)* Cutoff  ¢-Statistic (95% C)) P

AGESD Wm0 67024 07100650 0771) <000)
Cytokine! 305 86 UE 00 061305450068 000
MMt M4 B8 024 084 (0793100895 <000]
MetS W B8 B3 03 0575 (0500 o 0649) 0002
AGESD-Criokne 315 732 97 01 0710 044610 0771)  <000)
AGESD-MetS 60 64 035 0714065410074 <000)
Cytokine MMP W 00 02 084 (0791 0083 <000
Cytokine MetS 305 659 58 02 063 (0568100705 <0001
MMPMets WM 4] B8 035 084079310082 <000]

AGESD-Cytokine-MMP - 307 810 768 020 0858 (0811 10 0906) <0001
AGESD-Cytokine-MetS 315 720 63| 022 0715 (065410 0.776) <0001
AGESD-MMP-MetS 314 778 815 024 0865 (0820t 0909) <0001
Cytokine-MMP-MetS 307 759 754 (.19 0840 (0788 t0 0891) <0001
AGESD-Cytokine-

MMP- MetS 7 83 754 021 0857 (0809 to 0.904) <0001
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Explanatory Periodontitis (n = 314)

Variable B OR (95% CI P

Constant —4.014

Age 0.042  1.043 (1.010 to 1.076) 0.009

Sex* 0232 0793 (0360 to 1.744) 0.564

Income ™ 0.084 1.088 (0,678 to 1.747) 0.727

Smoking® 0.073 1.076 (0459 to 2.520) 0.866

Drinking® 0365  0.694 (0441 to 1.092) 0.114

Metdl 0400  1.492 (0683 to 3258) 0315

MMP-8 0.064 1.066 (1.036 to 1.097) <0.001

MMP-9 0005 0996 (0976 to 1.016) 0.660

MMP-13 0021 1.021 (0999 to 1.043) 0.056
[Fig. 5]

Sample n o Sensitvty (%) Specificity (%)  Cutoff  Statistic (95% C) P
Deriation 314 728 850 027 0865(0820100909)  <000!
Vaidation* 177 643 9] 064 083 (0775100893)  <000!
Total %) 793 24 035 0862(08191008%)  <000I
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