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Diagnostic value and correlation analysis of 25-(OH)D, D-dimer and
PINP in PMOP in postmenopausal women
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[Abstract] Objective To analyze the diagnostic value and correlation of 25-hydroxyvitamin
D [25-COH) D], D-dimer (DD), and procollagen Type [ N-terminal propeptide (PINP) in
postmenopausal osteoporosis (PMOP) in postmenopausal women. Methods A total of 255
postmenopausal women who underwent physical examinations in the Physical Examination Center

of Shanghai Health and Medical Center from January 2022 to December 2024 were collected as
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research subjects and divided into three groups according to the lowest T value of bone mineral
density (BMD): normal group (T value==—1.0), osteopenia group (—2.5< T value<<—1. 0),
and osteoporosis group (T value<X—2.5). The serum 25-(OH)D, DD and PINP concentrations
were compared among the three groups. The correlation between serum 25-COH) D, DD and
PINP concentrations and L,—-, BMD, femoral neck BMD and left hip BMD in postmenopausal
women was analyzed by Pearson correlation analysis. The diagnostic efficacy of serum 25-COH)
D, DD and PINP in PMOP was analyzed by receiver operating characteristic (ROC) curve.
Results The age [(59.98=+ 3.49) years ] and menopause duration [ (7.28 £2.39) years ] of the
osteoporosis group were significantly higher than those of the normal group [(52.76 £ 3.87)
years, (2.90£2.57) years] and the osteopenia group [ (55.024+4.18) years, (4.52£2.99) years .
The total BMD of L, ,[ (0.730%+0.064)g/cm?® ], femoral neck BMD[ (0.680+0.057)g/cm?® ], and
the total BMD of the left hip[ (0.868+0.059)g/cm?® ] were significantly lower in the osteoporosis
group compared with the normal group (P<C0.05). The osteoporosis group had significantly
higher age and menopause duration compared with the osteopenia group, and significantly lower
total BMD of L, ,, femoral neck BMD, and total BMD of the left hip compared with the
osteopenia group (P<C0.05). The 25-COH) D level [(17.70 4 7.28) ug/L] in the osteoporosis
group was significantly lower than that in the osteopenia group [(21.15+4.88 )pg/L] and the
normal group [ (25.43£4.15)pug/L], while DD [(0.5240.16)mg/L] and PINP [(67.94415.76)
ng/L] were significantly higher than those in the other two groups (P<C0.05). The 25-(OH)D
concentration in the osteoporosis group was significantly lower than that in the osteopenia group,
while the DD and PINP concentrations were significantly higher than those in the osteopenia
group (P<C0.05). Pearson correlation analysis revealed that serum 25-COH)D concentrations in
postmenopausal women were positively correlated with total BMD of L, ,, femoral neck BMD,
and total BMD of the left hip (P<C0.001), while serum DD and PINP concentrations were
negatively correlated with total BMD of L,_,, femoral neck BMD, and total BMD of the left hip
(P<C0.001). The are under the ROC curve (AUC) values of 25-COH)D, DD, and PINP alone
and in combination for the diagnosis were 0.765, 0.852, 0.712, and 0.968, respectively, and
serum 25-(OH) D, DD, and PINP all had certain diagnostic value in diagnosing PMOP. The
combined diagnosis had a sensitivity of 96.7% and specificity of 88.2% ., and the combined
diagnostic value was significantly better than the single diagnosis of each serum indicator (Z =
7.036, 12,927, 5.219, 43.446, all P<C0.05). Conclusion Serum 25-COH)D, DD, and PINP
levels are closely related to BMD in different body parts, and have certain diagnostic value in the
diagnosis of PMOP, and the combined diagnostic value is higher.
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Table 1 Comparison of general data among the three groups

(xr£s)
) . Li~q B BB B FEHE SR
415 1% R () FER RO o4t 25 I [B] (4F) BMI /7 L ) )
HHE (g/em?)  HHE(g/cm?) (g/cm?)
EH 4 102 52.76+3.87 1.1540.50 2.90+2.57 23.1942.43 0.82+0.05 1.03240.069 0.95740.051 1.06640.061
[ Uil 93 55.02+4.18* 1.1540.51 1.5242.99* 22.49+2.90 0.83+0.11 0.890+0.086*  0.85240.059*  0.94240.064 *
=95k N 60 59.98+£3.49* % 1.2540.60 7.2842.39% % 23.47£2.63 0.85+0.06 0.730£0.064* 7 0.680+0.057 " # 0,868+0.059 " #
F{H 64.942 0.831 49.975 0.053 1.888 163.442 167.463 161.702
P {4 <20.001 0.437 <20.001 0.948 0.153 <<0.001 <<0.001 <<0.001

* P AH<C0.05 SIEWAILHE £ P (H<0.05 58 8 4H 8 (SNK-q K5
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X(P<C0.05), W3 3,
%2 3 4AMiF 25-(OH)D.DD.PINP 7k F Lk &
Table 2 Comparison of serum 25-(OH)D, DD and
PINP levels among the three groups

(x=£s)
25-(OH)D PINP
2150 1411 % DD(mg/L)
(pg/1) (pg/L)
EH A 102 25.43%+4.15  0.23£0.07 51.6449.45
B A 93 21.15+4.88"  0.39+£0.11"  62.474+13.71"
HRB A 60 17.70£7.28"% 0.52£0.16" % 67.94415.76" =
F 14 42.362 129.217 35.053
Py <0.001 <<0.001 <20.001

* P{H<C0.05 HSIEW A #P H<<0.05 58 & H LK
(SNK-¢ ¥ 5

*£ 3 Pearson BEHSH

Table 3 Pearson correlation analysis

- Lo 0 2 JRC B B 7 18 A
r A P P 1A r 1 P 1A
25-(OHDD 0.377 <0.001 <0.001 0.391 <<0.001
DD —0.573 <0.001 —0.555 <0.001 —0.574 <0001
PINP —0.341 <<0.001 —0.368 <0.001 —0.312 <<0.001

2.4 Ifi¥ 25-COH)D,DD,PINP £ PMOP H1#yi2
Wik fe BT ROC 4k 43 & 88, i3 25-COHD
D.DD, PINP 7& PMOP # [y & W AUC 43 % K
0.765, 0. 852, 0. 712, 0. 968, f{ J& & N 73.3%.

85.0%.68.3%0.96.7% , FESF N 71.3%0.68.7% .
66.6%.88.2% , H Ik & & Wi 6 B & 8 F 1 7%
25-(OH) D, DD, PINP i — & Wl (Z = 7. 036,
12.927.5.219.,43.446 ,P<<0.05), W 4,18 1,

% 4 ROC fh 47
Table 4 ROC curve analysis

8 b7 AUC Frfi 95%CI Z M P fH RAEEIE  BURECD FRRECD
25-(OHHD 0.765 0.038 0.708~0.816 7.036 <£0.001 20.6 pg/L 73.3 71.3
DD 0.852 0.027 0.802~0.893 12.927 <£0.001 =>0.3 mg/L 85.0 68.7
PINP 0.712 0.041 0.652~0.767 5.219 <0.001 >61.81 pg/L 68.3 66.6
B A2 B 0.968 0.011 0.938~0.986 43.446 <<0.001 =>0.183 96.7 88.2
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B 1 ROC 444 25-(OFDOD ZAEY RN 44 & D fY E 2 A7
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