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[Abstract] Objective: To investigate the predictive value of bone turnover markers, such as (procollagen type I N -terminal
propeptide, PINP) and (- cross - linked ctelopeptide of type I collagen, - CTX) in Parkinson’ s disease (PD) complicated with
osteoporosis. Methods: Total 105 patients with PD were enrolled and divided into osteoporosis group and non - osteoporosis group
according to whether they were complicated with osteoporosis. Bone metabolism indexes, such as 25 (OH) D, parathyroid hormone,
osteocalcin, B - CTX, and PINP, were detected in all patients, and the relationship between these indexes and the occurrence of
osteoporosis was analyzed. Results: (D The proportion of oligotonic type, female proportion, PINP, osteocalcin and B-CTX were higher in
osteoporosis group than in non-osteoporosis group, while the level of 25(OH)D was lower in osteoporosis group than in non-osteoporosis
group, and the differences were statistically significant; @) Correlation analysis showed that the incidence of osteoporosis in PD patients
was significantly positively correlated with osteocalcin (r=0.28, P=0.005) , B-CTX(r=O.36 ,P=0.001),PINP(r=0.40, P < 0.001) , and
25(0H)D(r=-0.30, P=0.002) , PINP/B-CTX (r=-0.56, P < 0.001)were negatively correlated; @ Multivariate binary logistic regression
analysis showed that 25(OH) D, (OR=0.95,95%CI:0.84~0.98, P=0.041) , PINP/B-CTX (OR=0.90, 95%CI 0.83~0.98,P=0.017)were
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risk factors for PD complicated with osteoporosis; @ Receiver Operating Characteristic showed that 25(OH)D combined with PINP/B-
CTX had the largest area under ROC curve, with AUC=0.82, sensitivity=0.80, specificity=0.84, P < 0.001. Conclusion: Serum25(OH)D

level and PINP/B-CTX ratio are closely related to the occurrence of osteoporosis in PD patients. They may have an important predictive

value in the occurrence of osteoporosis in PD patients,and the diagnostic value is higher when they are combined.
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Table 1 Comparison of clinical data between osteoporosis group and non-osteoporosis group

(x+xs)

PUEZS EZ B R (n=50) AEH BT AALH (n=55) /Y RERAE P
R (R 67.00 + 7.43 65.71 £ 7.68 0.87 0.384
PER(H2) 18/32 38/17 11.52 0.001
SR (A1) 4.60 + 4.46 3.91 +3.04 0.94 0.352
DBl R E (n/n) 32/18 20/35 8.01 0.005
HH5E (/L) 20.39 + 7.42 16.47 + 6.68 2.81 0.006
PINP(pg/L) 59.93 +20.71 45.16 + 13.01 433 0.001
B-CTX (pg/L) 0.74 £ 0.27 0.57 £0.26 3.31 0.001
PINP/B-CTX 68.12 +29.58 114.67 + 41.35 -6.52 <0.001
FAR SRS R (ng/LL) 41.79 £ 13.55 37.20 + 11.74 1.71 0.091
25(0H)D(wg/L) 13.96 + 4.14 18.78 + 7.80 -3.90 <0.001

PINP (r=0.40, P < 0.001) ¥ & [EAH 5%, 5 25(0OH)D
(r=—-0.30,P=0.002) .PINP/B-CTX (r=—0.56,P < 0.001)
WRGME, 2R EAGFE L (P<0.05,%2),

F2 PDEEBREHREBHIGIERNEXS
Table 2 Correlation analysis between osteoporosis and

bone turnover index in PD patients

izt ri Pfa
HEE 0.28 0.005
PINP 0.40 <0.001
B-CTX 0.36 0.001
PINP/B-CTX -0.56 <0.001
FAR SRR 0.14 0.199
25(0H)D -0.30 0.002
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YA IE] FE B P < 0.1 FOAS I 8 BR kT — ot
Logistic [ 9 43 #7 , 45 5 7% 25 (OH) D, PINP/B-CTX
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P A4S IE 5, 41542 7% 25 (OH) D (OR=0.95 95%CI
0.84~0.98, P=0.041) . PINP/B - CTX (OR=0.90 95%
CI:0.83~0.98, P=0.017) /& PD & B BB A & A1
fER Rz (£3),
2.4 25(OH)D.PINP/B-CTX 72 PD % % F R saAn &
& 65 A

259K 25(0OH)D  PINP/B-CTX (L850 5
25(0OH)D BX 4 PINP/B-CTX KM AH Fr , 25 (OH) D Bk
4 PINP/B-CTX B ROC #h4k I i f R K, AUC=0.82,
RAFME=0.80, #5572 4:=0.84(P < 0.001, %4, & 1),
25 fEEITIBAREL R R R R RAN R SRR
AR

gL R IR F T BT S R M TR
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Table 3 Regression analysis of occurrence of osteoporosis

in PD patients

Ap i b P{E  OR{H(95CI%)
M1 PINP/B-CTX  -0.07 0.031 0.93(0.87~0.99)
25(0H)D -0.09 0.034 0.91(0.81~0.95)
FiI2 - PINP/B-CTX -0.10 0.017 0.90(0.83~0.98)
25(0H)D -0.05 0.041 0.95(0.84~0.98)
BEHY 1 RR FHAR WS R SR IE s A0 2 R FHARRS M IE

&4 PDREREBRBMREIZE ST
Table 4 Diagnostic analysis of osteoporosis in PD patients

EIEL AUC I SHE REE Fe e PIE

25(0OH)D 0.67 17.44 0.69 0.76 0.003
PINP/B-CTX 0.77 9527 0.75 0.80 <0.001
25(0OH)D+PINP/B-CTX 0.82 — 0.80 0.84 <0.001
1.0
0.8
| 0.6 1
B
™ 0.4
—25(0OH)D
0.2 — H AR
— KA HET
0.0 T T T T 1
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-5k
1 25(OH)D.PINP/B-CTX B ROC &1
Figure 1 ROC of 25(OH)D and PINP/B-CTX
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Table 5 Comparison of bone turnover index between healthy people and simple osteoporosis group (% + )

WMEHEHR B RHAS (n=61) AL (n=21) L AL P1H
R (%) 64.88 +10.23 60.38 + 8.18 1.82 0.072
(B ) 14/47 13/8 11.69 0.001
HEE (pg/L) 17.42 £9.51 15.69 + 10.69 0.69 0.491
PINP(pg/L) 54.87 + 39.10 44.92 +22.31 1.10 0.274
B-CTX (pug/L) 0.51 £0.39 0.51 0.47 -0.05 0.959
PINP/B-CTX 130.00 = 56.14 114.87 + 54.67 1.07 0.287
FHAR 55 B R (ng/L) 34.23 +20.54 3176 + 14.54 0.36 0.718
25(0H)D(pg/L) 16.17 + 7.24 16.55 + 8.79 -0.17 0.862

xo6 EREERMEFRBMIERESBHRIGIERNEXES T
Table 6 Correlation analysis between osteoporosis and

bone turnover index

Ei=ta r{i P
HHER 0.13 0.254
PINP 0.10 0.384
B-CTX 0.10 0.876
PINP/B-CTX 0.13 0.220
HURZS IR 0.10 0.722
25(0H)D -0.10 0.095

i HETE B AE 12 W ) 4 bR o
R, AH LA R USRI R 2= T e th TR A
th2E ANBEIX I3 8 K T 5 B B Ak o Il R
AT DA 3 Ao A ) o R R B e B AR AR ok TR
HACEPR O, T8 BT A A6 7 W KB i
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7R 25(0H) D AR PD B BHAA & A A0 37 5 16
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PERE /R, AUC 19 0.67, IIfi FHE 17.44 pg/L, R A1
70.69, K514 0.76,
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95.27 5, AUC K 0.77, RELHR 0.75, R 51424 0.80,
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