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[ Abstract | Objective To investigate the predictive value of serum estradiol (E2), 4D homodimer
(SM4D) ,osteocalcin, hepcidin for postmenopausal osteoporosis (PMO) ,and to analyze risk factors. Methods
A total of 109 female patients with PMO who were outpatients or hospitalized in this hospital from February
2019 to February 2021 were selected as the study subjects (the observation group) ,and clinically relevant data
were collected. In the same period, 67 postmenopausal non osteoporotic patients were included as the control
group. All of whom were examined for bone metabolic, bone mineral density and the levels of E2,SM4D, os-
teocalcin, hepcidin were compared between the two groups. The correlations between the levels of estradiol,
SM4D, osteocalcin, hepcidin and bone metabolism and bone mineral density were analyzed. Logistics regression
was used to analyze the risk factors of PMO. Results Compared with the control group,the age,procollagen
type I N-terminal propetide (PINP),N-terminal intermediate molecule of osteocalcin (N-MID),§ isomer of

the C-terminal telopeptide of type I collagen (B-CTX) and SM4D levels in the observation group were higher

x  ELIE.HRIRREHARREH TR E (este2018jsex-msybs0107) . EZ B 0L (1977 —) , 8l F AT E I, 2+, &5 N 5 g
T,  © BEMEE.E-mail:1797022918@qq. com.,



3176 EAEF 20229 A% 51455 18H

(P<C0.05),and the bone mineral density,25-hydroxy vitamin D [ 25-COH) D], calcium ion, estradiol, hepcidin
and osteocalcin levels of I.L1-4 and left femoral neck were lower in the observation group (P<C0. 05). In the ob-
servation group,the levels of E2.hepcidin and osteocalcin were negatively correlated with the levels of PINP,
N-MID and B-CTX,and positively correlated with 25-COH)D, calcium ion,bone mineral density of L1 —4 and
bone mineral density of left femoral neck. In the observation group,the level of SM4D was positively correla-
ted with the levels of PINP,N-MID and 3-CTX,and negatively correlated with 25-COH)D, calcium ion,.1—4
bone mineral density and left femoral neck bone mineral density (BMD) (P <C0. 05). The receiver operating
characteristic (ROC) curve showed that the area under the curve of combined detection was significantly lar-
ger than that of single detection when the cutoff value of estradiol was 72. 73 pmol/L,SM4D was 1. 00 pg/L,
osteocalcin was 6. 50 pg/L. and hepcidin was 38. 54 pg/L. (P<C0. 05). Logistic regression analysis showed that
age, PINP,N-MID,B-CTX,SM4D and osteocalcin levels increased, while .1 —4 bone mineral density,left femo-

ral neck bone mineral density,25-(OH)D, calcium, estradiol and ferritin levels decreased were the independent risk fac-

tors for PMO (P<C0. 05). Conclusion E2,SM4D, osteocalcin, hepcidin are effective predictors of PMO.
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5X 4] b, SR AI M I B AR VBRI R K
FEEAL,SMAD KFEEH. EZFEHHRITHRE L (P <
0.05), W3 2,

x1 HH— BB (2 +s)

) X HRZH EELH

iH ¢ P
(n=67) (n=109)

YD) 54.1745.26  68.34-10.51  10.266  <<0.001
A PR 9.1742.12  9.05+2.01 0.377 0.707
B (em) 155. 21+4. 32 154.18+4.91 1.413 0.159
BMI(kg/m®) 21.1244.43 21,0474, 09 0.122 0. 903
B (g/cm’)

L1~4 0.91+0.21  0.8140.23 2.893 0. 004

eI 0.7540.19  0.68740.20 2.297 0.023
PINP(ng/mL) 40.40410.39 58.53+12.11  9.998  <<0.001
N-MID(ng/ml.) 19.1474:5. 14 21.236.16 2.323 0.021
B-CTX(ng/mL) 0.5940.11  0.7140. 20 4,507 <<0.001
25-(OH)D(ng/ mL.) 25.3947.03  21.33+6.18 4,014 <C0.001
H5ESF-(mmol /1) 2.59740.63  2.14740.54 5.034  <<0.001

x2 AWM 8 SMAD. BEHE KBARKELER (2 +5)

) X MR 2 W5 4

i H P
(n==67) (n=109)

M % (pmol/L)  98.094-24.02 63.12+10.13 30.313 <C0.001

SM4D(pg/L) 0.81+0.11 1.2640.31  19.062 <C0.001

HEE (pg/L) 7.1842.04 4.92+1.77  14.478 <C0.001

BRI E (pg/L) 40.034+11.35 29.18+6.04 11.312 <C0.001
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HiE % B 25-(OHDD 45 85 1 M B BRI R AKF T
FER4 2 )5 K& POM BBl ST f& B R 26 (P <<0. 05)
W5,

2.5

3 g8 SM4D. B EHKAZKFEEERPEUEEREETENHEXESN
) W — e SM4D GELES SLES

i H

r P r P r P r P
PINP —0. 485 <20. 001 0.621 <<0. 001 —0. 702 <0. 001 —0. 461 0.001
N-MID —0. 714 <<0. 001 0.451 0.036 —0.539 0.034 —0. 625 0. 001
B-CTX —0.392 <0. 001 0. 691 <0. 001 —0. 623 <0. 001 —0. 492 0.021
25-(OH)D 0. 582 <0. 001 —0. 547 <0. 001 0.577 <0. 001 0.523 0.001
A58 0. 465 0.023 0.472 0.001 0.509 <0.001 0.392 0.035
L1~4 B%E 0.421 0.025 —0. 604 <0. 001 0.552 <0. 001 0. 601 <C0.001
T B B BE 0.502 <0. 001 —0.471 0. 020 0.482 0.006 0.426 0.029

x4 I —FE SMUD. B & HIFARKEMNULLZE L% PMO K ROC £

I H AUC P o 1% 95%CI P EARE e RIE D SO
HfE — et 0. 882" 0. 034 0.825~0. 925 <0. 001 0.736 94. 5 79.1
SM4D 0.919* 0.021 0.869~0. 955 <<0.001 0.756 77.1 98.5
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gk BB SMAD BHFE HBAZRKEMMELLZFEE PMO B ROC HEk
i H AUC PR iR 95%CI P EARE i R ) TSR
A5 0.788" 0.038 0.720~0. 846 <20. 001 0.474 86. 2 61.2
73 LES 0. 808" 0. 039 0.742~0. 863 <0. 001 0. 750 95. 4 62.7
A 0.988 0.006 0.958~0.998 <0.001 0.907 98. 92.5
*P<C0. 05, FEEA R LA .
x5 WMEZFRE PMO HEEAEHH
I H B SE Wald P OR 95%CI
AR 0.709 0.321 4.878 0.028 2.032 .083~3.812
L1~4 B%E —0.357 0.162 4. 856 0.028 0. 700 .509~0. 961
I B TR —0.308 0.145 4,512 0.034 0.735 .553~0.976
PINP 0. 845 0. 308 7.527 0.006 2.328 . 273~4. 257
N-MID 1. 045 0.357 8.568 0. 004 2. 843 LA412~5.724
B-CTX 1.504 0.521 8. 333 0.004 4. 500 L621~12.493
25-(OH)D 1.291 0. 475 7.387 0.007 0.275 .108~0. 698
58 —1.052 0.531 3.925 0.048 0. 349 .123~0. 989
W — —1.759 0. 654 7.234 0.007 0.172 .048~0. 621
SM4D 1.203 0.512 5.521 0.019 3. 330 .221~9.084
HER 0. 632 0.234 7.295 0.007 1. 881 .189~2.976
7SS —0. 895 0. 209 18. 338 <<0. 001 0. 409 .271~0.615
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