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Fig. 1 Construction method of the risk prediction model combining OP disease and syndrome

1 OPJRIESE & IXURE Tt 45 Y Il bR Sz P SE451)

1.1 P EEK

Il PR RE IR Y 1 BRAEAE T OP g B 28 A Y
IR AEL 2 1M S i PR PR AR X A8 X RE X 2 M WA s v
(Dualenergy X-ray absorptiometry, DXA) | B {k 48 b5 55
PR i B WAE AR A A 2 . 3l 3 OP RS, & K
5 I A TR 2 Y L R AT R U A B R e
Il ARAEAR , DL R, X5 T OP A LB a2 AAy E %2
B ARPIBAT 2009 4F 3 H 2 201148 11 7, fEdb e
T 55 9T AR 2 DXTT R FY) 1498 il X J R 2% 3
SRR R R R BEREAR R A L A 9 A, T
ZARERNSIIT i T RIS . 15 H Markov 84405
B I TR R S 532 M) LA 28 %0 AR B RS A8 ) 50
SRR 2 AERRAC | B i A8 R DA SR TR A B %2
N BCE R A P BE AR SRR S R OP R e ARE R R

H RSB B — B R B AL 8

fa s R 3 (P<0.05) , i fif i 52 1) 48 A AT RG24k
B (P<0.05)" DU AR A= B B AN PR i 4 R 45 Jm)
FEAR , R H] C4.5 PR Bk | O 208 1 1 85 BE AR P IR
BOBHRE BRI BEIER(HIZ .=
1 ALK ) S G PR 2R R 70 I 5 e VAN 5 SR 1
78 AUC {5} 0.871(95%C1:0.8226~0.9211) , B #5 i
T g 37 (R R BN B T A A A R
iz FH COX LY B3] JRUSE 5% 8 3 Jj1) ) 2 B %5 B+ LA R B 2
SR PR 2R+ e BT IR B R+ AR 2 A o PR 2
B4 SIE F2 Wik g, AUC 435314 0.750(95%C -
0.684~0.815) ,0.697 (95%CI: 0.628~0.767) , 2 7. ¥ %6
R ZEFHA G #E L (P<0.05) . 5% BR1ER
LEPAR = 2 15 B PR 2R 0 JL iy I ] e SR 4 o B e R 1)
o TIE 25 5 DRSS T80 A 280 75 K i 0 i P52 18 ) 300 284
REY. 2 W 5 T, f T S 4 M AR 7R 7 e A5 3]
CRARYLE " Y AR R E R 3 A IAC B AT
PRI R RO " N BB IR "2 A th BRI, #E 7 OP

( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology ) 2445



2025 B _+THE FNH  *Vol.27No.9

FUN GRS TR S 8% B2 Wias R4 ROC il
A VEM I AT TR, 45 2R /R AUC 25 0.789 (95%Cl:
0.766~0.812) , 5 Logistic [1l [H BRI Fb , BAG #4811
ZIIRLRE , B W RS, S AR s
12 ¥ EEE

rh B IEAE AT DA R E T BRI A S R
Z A — I RAE AR , B R 50 B 4 7 EL A v e g 3L [
A5G OP R TV (911 PR 2K o A% AT BA# 8 Fep
FERIER I 1498 5] OP /& fis N B FZIRR B R R B
BN PR T P RO KA AT VB O,
SR E O A BT M S BH R, DR £ B
WESEH R B, RAEA ANFEIFSE kIS fEIE e 25
Je WA B D B R B R, — T
1542 151 248 25 Ji5 41 2 %) A B T AF 5 4T FH Logistic 1910 7
AL FE OP B JE TIF i TN ASE 2 5 3 5 50 YN N B B 6
iy F 30 A T H OSTA 5 B0 Tl & e %t L, 45 R
JN PRI AUC 23 314 0.765(95%C1: 0.741~0.788) .
0.752(95%CI:0.727~0.775) , OP "5 J TiF Ao i 0 5% 750 3
MELREIE T OSTA T H & 25 HA G L (P<
0.05) , Ja AT YA N AR IR [FI A SRR A58 . %
TF 5 R A A3E T OP B i A T A 754 ) s 1 L
4, 24523 F 7 >-0.79 ), 427”4 & 4 OP KUK
BB T I R 52 B R 3k, — TR T 1 F 5 A
1332 24 B f 55 AHBE, E 05 0 on B I E
BF R TIE | JHE B ) Rk B B R IE B R IR E Ry OP
R FEEAURGE . A3 AL R 1 CPE S AR ) R 2
CPESN AR 3 s ) B 3 (PRGN AR e sl
BEIEAE ) , 12 FH R2 B S A AU R2 25 it AL PPN A5 AU il
WMIRE ST o 55 W RARRY 3 FE A P B IEAg R AT AU T30
WS, SRR 2 A T, R2 2245 2 0.257, R B AE [ 15
SR AR g A T R IR AR S AR N R AR AR
S A RERE 1380 25.7% , AR AT T 4 T RCRE
[ei] AR 5 & BRI B 9 R AIE B R I IE 5 1AL 7 1 28
Ji& Bt N— ¥ B BK (Procollagen type I N—prepeptide,
PINP) | I 5 T Y e 5t 52 BK ¥2 J55 5K i AR (C—terminal
telopeptide of type I collagen, CTX) B~ R 181 45 5 2
[E] A7 75 A M, B-CTX<0.26 3 W 245 5 K A2 I B B
TE, PINP<60 # 25 5 J& A5 W e LSIE , o v BE R fige 5 2R
TEARAREER , — a2 PR B S % WAL I, aF—
AP OPYR TEZE G B A LI 7 g )"

1.3 P EAR

B e W A e Sl L N IR TR R N o v
JURPZE AL, B iR ER 4 T R 1Y OP S TIE 25 - XU T
W B AT T 50 26 07 1 5 (b BE AR o 2 3 ) HEA TR
JAE Bk . FAR JCAF 5T 3 R FH I 1 BRI 5T
BT, G510 A5 AR T B T B R T L Il T L AR
B R OP Je A= I FE s BRI 2R P R B O AP R R, (H
SRR BRI RAF S, A [F] R A AR
B 2R I AR AT RS A ¥E DL A T TR 25 AU
I, — 54 [ 22 vt OP 5 H B 1A B i BE 1 BA 51
WFFE "I 16980 fFil1 X [, 25 5 7R OP [ fi 6
PR 2 AN B b sl M5 5 D F 0 S ARG B R 3%, h
e AR i 28 R [ AR A ME R 2R o BH R R A
O E B R 0 XU T F RS (OR=
1.846,95%CI: 1.01-3.372, P=0.046) , Ffii}i Bd 7 ,
PH R S0 ATRE 1A S5 M o 1B 35 1B SR AE A XU
= T F A1 (OR=26.516, 95%CI: 2.292-306.816, P=
0.009) , TA Ay B G2 J5i A2 2 M B 9 2 1) = 2l B R
H 5B AR S bR S0 & B, BH o AR B AR S b i
5 B 45 % (Osteocalcin, OC). PINP #l1 CTX 7K 3 BH i 3%
157, 10 HOLR 52 A7 9 2 (Parathyroid Hormone, PTH) 45 B
IR S BEEARR , A T v A 4IRS — T BA 471
FENA 61261 OP 1= fis NBE, U5 K A B oA R 1
Yo 45536 kxR , BT 2 4F | Logistic [ 745 5 B 7 <
JOT SRR S B O M I 9 S B A [ e AR
I T o 2 2 R AR T AN R T S B R 2[RI B)
Qi R wsR I DO ERE o n i i B WU i R R = T e ]
KEIERE, R IEPrH MBS ZRRERNF I
(Insulin—like growth factor , IGF-1) % & Bl WX F AR &
Preu™, —ITURE T I R A 8 A 397 B OP i fE A BE , 45
KW oR 4 & J5 B LB M AE (Postmenopausal
Osteoporosis , PMOP) & £ A 7 B8 440 5 15 1 285 B PR
AR SERUTOR R P T , SOR T (B=0.945, SE
=0.332, P=0.004) . [H i 2 (B=0.670, SE=0.249, P=
0.007) Jy fe B A4 J5 ™", H Hif 5& T Hf BE AR 5T A1 OP i X
W FNAIE 5% AR T AR T R R S B R R R
MR OP BLE 5 BB A T BT I E R d5ieBoN 4
H Rl TSR T L B R T R I A A R 2L
SRR AR AT T AR Y A R, Al AUC PP XUBS: T
DU ASEAY g S50 Pk i L AT AR RSN ER S IE , 75 EEAE R
HeBFe it — 2 5 BT, W 1R 4% B B I

2446 ( Modernization of Traditional Chinese Medicine and Materia Medica—World Science and Technology )



ERRNEEAR-PEIIU * BBSTTA

®1 OPRHIELEAREFNEBARICER

Table 1 Summary table of research on risk prediction models combining OP disease and syndrome
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Fig.2 Optimization ideas of the multi-dimensional OP disease and syndrome combined risk prediction model
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Research Progress and Optimization Ideas of Risk Prediction Models Combining Osteoporosis

Syndrome and Disease
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(1. Wangjing Hospital, China Academy of Chinese Medical Sciences, Beijing 100102, China ;2. Beijing Key
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Abstract: The risk prediction approach integrating disease and syndrome aligns more precisely with the clinical
diagnosis and treatment needs of osteoporosis. Prior research has established a consensus on the model development
methodology encompassing "Target outcome selection— Key information collection— Data mining and modeling —
Model performance evaluation". Building on this foundation, a cohort of osteoporosis patients and syndrome cases with
stable follow—up is established. Utilizing artificial intelligence algorithms, critical information in traditional Chinese
medicine (TCM) symptoms and syndromes is objectively characterized and quantified alongside imaging data. Employing
multi—omics sequencing technology, we seek to identify highly specific microscopic molecular information, analyze
potential correlations among various dimensions of information, and develop a multidimensional risk prediction model for
osteoporosis with distinctive TCM attributes. This model aims to identify biomarkers with both "disease" and "syndrome"
characteristics, thereby advancing the precision diagnosis and treatment system for osteoporosis.

Keywords: Osteoporosis, Disease—syndrome combination, Risk assessment, Machine learning algorithms
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