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Abstract. Objective To investigate the association between serum ferritin ( SF) , cystatin C (Cys-C) and bone mineral density
(BMD) in postmenopausal women. Methods Four hundred and Ninety-two postmenopausal women aged from 55 to 80 with
complete clinical data were collected from the physical examination center of Nantong first people’s Hospital from October 2015 to
April 2019. Serum samples were collected to detect SF, Cys-C, Scr, PTH, 250HD, OC, P [ NP, and B-CTX. BMD of the
femoral neck, total femur, and 1-4 lumber vertebrae were measured with dual energy X-ray absorptiometry. Results The
incidence of osteoporosis was 46. 5% in our study. There were significant differences in age, weight, BMI, SF, Cys-C, 250HD, P
I NP, and B-CTX among different BMD groups. In the quartile groups of SF and Cys-C, there were statistically significant
differences in age, weight, BMI, Scr, and T value of BMD. Higher SF and Cys-C levels were associated with a higher prevalence
of osteoporosis in postmenopausal women {( OR =2.272, 95% CI, 1.090-4.727 and OR = 2.224, 95% CI, 1.047-4.723,
respectively ) after adjusted for age, weight, BMI, Scr, 250HD, and P I NP. Conclusion The increase of SF and Cys-C are
independent risk factors for postmenopausal osteoporosis. It is necessary to pay attention to the changes of SF and Cys-C in

postmenopausal women.

EE&WE: HRBEKAFESIE (81874018) ; Mg i i T Z R 7 ( WKZ12018004)
« WENE . BRXE, Email; xuyoujia@ suda.edu.cn



FEE G2 20204FE 9 HEE 26 %5 98] Chin ] Osteoporos, September 2020, Vol 26, No.9 1275

Key words: postmenopausal women; osteoporosis; serum ferritin; cystatin C

B BB AAE J& — 0 LA B AR B A A
PR, FECE MV 5 & B PN Rr IR B 4 B 1
B R B AR AR B e
BRWOR A M4EA R D ez UK E RN S AR
W B R R R R R R R SEAE AT
FUUESE, ILE R E B MR C ThE 5 2 Mg
R, OB PR L R L0 I B R AR O 4 B 4
5 S

I35 %k 5 H (serum ferritin, SF) 8 52 W& A 4k
RS BT SEFE B, M e & C (ceystatin-C) &
PHAR R B2 e B /N ER g A A A N IR PR AR B, BT
RN EALRIBOK A G, H BB A E T R I E
BAR M o A SCH I 43 W 4 25 5 VR R CHE Il U Bk AR
HEMER C MEBER R, R = BRI GH.

1 #8AEE

L1 — Bk

NA PR QF - >55 5 42 5 ki A8
QF 724 M F 15 An 1B % B 5 . HEBR bR D
B IS VT B e 8 PR R MR A OB R AR I £
BRE VBRI | VR RN b R s @17 B S AN
TEUIBRARFR @20 KT R MR S
FODUBEFR A K EC A R e B A 69T s DI AR Y
BB TR EF

Fe IR bR AR HE BR A M, 2015 4R 10 H &
2019 4F 4 AT — NRER KK OATE
I35 25 B % 5 R G 44 28 S5 IR L ik 3 492 )
MADTSE . 8 55~80 %, T3 (66.2+5.5) %, i
F B I B A BT B (BMI) , A BT RS
BEANBFREMEETS - ARERGMER S
e
1.2 Jiik

LY 27 48 B K 0 < BR BBCMA RS A 2 I kI A
AR NLAS (Ca) LB (P) L ILEE (Mg) (25 B L4
(FPG) JUEF(Ser) A 4% ERG (ALT) AN % A B§
(AST) \=EEH M (TG) B AR [ FE (TC) | ¥ 2k &
FI(SF) ML B 2R (Cys-C) AR FZ AR (PTH) |
25- % B4R R D(250HD) (BEE(0C) | T & FUR
JRE IR AER R (P T NP) F1 T SR C s ik B &
fif =1 (B-CTX) S48 45

BB BRI ;>R T 5% [ Hologic 24 A XUEE X 2k
B AN e 22 A 48 5 M LS B RN M HE 1-4

HERE, JC R TH. #& KR WHO & [ G A E 2 BT
W TH=-1.0 IE#,-1.0 ~-2.5 & s AL,
<-2.5 NERHM .
1.3 Sif2#abs

K HI SPSS 22. 0 A AT S AT 0 Hr . 2R
R B bR UE 22 (45 ) R 8 AN FE o #5 BRCE
PR 4 Sk B TE R A R e A R A
20 5 LA DY 43 457 B4 4 ) 6 SF R Cys-C #4743 4 (g
H.q2 H.q3 H.qg4 HF Q1 4,02 4 .Q3 4. Q4
4 &7 B 2 A] LR T BRI R O = A L ql
HF Q1 HAERSH 172 I Logistic [MH 417, £
B 7K HE o 15 BB 0. 05,

2 #R

2.1 BEESHN TR

AR R = A, B B R R A 90 i, 5
18.3% ;& B WK 173 i, /5 35.2% ;& ot g A5 4
229 45, &7 46. 5% , =HAFRHS A& H (BMI,SF  Cys-C
250HD P I NP F1 B-CTX Fig4ndH 0] 2% 5 A St 2
B, BB H KA SF A Cys-C & T3 & IE
WA B B4, A E BMI 250HD fil P [ NP 1§
THRERAMBEW/DH, M B-CTX B EIEHH
SHIREWNH>TEWMMA, miF Ca,Mg P FPG,
Ser . ALT AST.TG . TC .PTH I OC 41 [A] 2 5% T 43T
2.2 M¥EERBEOARPEIE C WU B dn—
pigEAE o

DL SF G 3 7 i 47 43 41, g1 #H: <90. 32 ng/
mL;q2 40 :(90.32~116.30) ng/mL;q3 #1.(116.30
~141.22) ng/mlL;q4 20 :>141. 22ng/mL, L Cys-C
VAR B 7404, Q1 2H . <0. 8 mg/L; Q2 21 . (0. 8
~1.0) mg/L;Q32H:(1.0~1.3) mg/L;Q4 4H.>1.3
mg/L, PHLHH AR IS ARE  BMI . Ser M & F AL %
THA W) 2= S EE ST L, 250HD, P [ NP
I B-CTX M 2R BTG E L (F2.3),
2.3 AFEMLERE BB E C AP B 5B AL K
6 B 2 70 Logistic [543 #7

DLy E R ql HAREME C QL HIER S
% AEH BN AU 19 2 T Logistic [ 4387, #2410
“a” fRF A AT AT B K 1 £ T Logistic [0 15 43 H7
A, g2, q3 F1 g4 2B BT P A X XUBS 2 5 A
2.280.2.578 1 3.450,0Q2,Q3 , Q4 £ & 5 g 45 #H X



1276 FIEHE RS E 202049 A% 26 5% 98]  Chin J Osteoporos, September 2020, Vol 26, No.9

WU 43 A 2. 031,2.423 F1 4,089, FLAI“DL” L& EILGE T2 5 50, q3 A g4 28 BB A4 AH X KU
Pl 4E M KT BMI. Ser 250HD P [ NP fl B-CTX W35 % 2. 083 1 2.272,Q2 fl Q3 41 OR i L&l
Y485 2 T Logistic B9 43 #7# AL, SF F1 Cys-C B, Q4 ZH AR XS U e 55 2 2. 224,k 4,

AN IR} 7K ST 2 89 AR R IRURS: 9 AS [ AR BE 55 o 92 4H OR

R1 ARG BEAR— IR B (axs)

Table 1 Comparison of variables among different BMD groups(x+s)

iR BRIT®H B AR A (e i FA PfH

% /n 90 173 229 - -

RS/ ¥ 63.8+5.0 65.9+5.7 67.4%5.2 15. 130 <0.001
HE/em 158.94. 2 158.5%4.5 158.0+4.5 1.565 0.210
1R/ kg 56.7+5.2 54.8+5.2 53.8+5.0 10. 460 <0.001
BML/(kg/m?) 22.4+1.5 21.8+1.6 21.5+1.5 10. 973 <0.001
Ca/( mmol/L) 2.17+0. 13 2.18+0.12 2.17+0. 15 0. 440 0. 644
Mg/ ( mmol/L) 0.96x0. 15 0.960. 16 0.98+0. 26 0.727 0. 484
P/(mmol/L) 1.10+0. 20 1.09+0.22 1.10£0. 19 0.158 0.854
FPG/( mmol/L) 5.70+1. 34 5.601.36 5.62+1.29 0.188 0.829
Ser/ ( wmol/1.) 57.7+17.3 58.2+16.5 61.2+18.9 1.983 0.139
ALT/(U/L) 17.8+7.1 19.1+8.1 18.5+7.6 0.975 0.378
AST/(U/L) 17.2:6.7 18.447.1 18.17.7 0.724 0. 485
TG/({ mmol/L) 1.70+1.28 1.87+1.81 2.13+2.29 1.846 0.159
TC/( mmol/L) 4,57+1.02 4.78+1.17 4.80x1.18 1.333 0. 265
SK /(ng/mL) 101.8+35. 4 114.7£30.0 121.9+31.8 12.959 <0.001
Cys-C/(mg/L) 0.92+0.31 1.00+0. 37 1.07+0. 34 6. 039 0. 003
PTH/( pg/mL) 44.9£15.3 48.7£16. 8 47.9217.1 1.556 0.212
250HD/( ng/mL) 18.6+7.0 17.07.6 15.946.5 5.024 0. 007
0C/(ng/mL) 16.6+7.5 15.86.7 15.66.7 0.709 0.492
P INP/(mg/L) 40.9£16. 3 38.2+17.9 35.8+14.5 3.509 0.031
B-CTX/( mg/L) 462.0+139. 2 401.7£161.0 415.1£147.5 4. 866 0. 008
BEEH/ (g/em?) 0.779+0. 057 0. 652+0. 056 0. 547+0. 061 536. 93 <0.001
B T A -0.42+0. 48 -1.74£0.52 -2.720.55 634. 54 <0.001
SR/ (g/em?) 0. 896+0. 063 0. 800x0. 143 0. 67320. 080 169. 60 <0.001
B T -0.24£0. 48 -1.2410. 60 -2.2020. 66 362.47 <0.001
A, 4/ g/em®) 0.972+0. 056 0. 872+0. 069 0. 727+0. 066 526. 30 <0.001
MEHE,_, T {H ~0.48+0. 39 ~1.5620. 63 ~2.90+0.60 633. 90 <0.001

R2 RO B AR H o 4R — R OB H B (22s)

Table 2 Comparison of variables among the four groups according to quartiles of SF distribution(x+s)

o L3 B A 1 K () FH P fa
ql 4 q2 # q3 4 q4 4

B/ n 123 123 123 123 - -
SF/ (ng/mL) 75.3x13.1 102.3+7.9 126.6+6.7 158.6+14.5 1261 <0. 001
/2 65.0+4.9 66.0+5.2 66.8+6.6 67.2+5.0 3.892 0. 009
Wﬁ/kg 55.8+5.3 54.6+5.4 54.7+4.8 53.6+5.1 3.719 0.011
BMI/(kg/mz) 22.2+1.4 21.7+1.5 21.8+1.5 21.4+1.6 4,909 0. 002
Ser/ ((wmol/T.) 55.6+15.7 59.6+16.4 59.4+19.0 63.3+19.3 3. 886 Q. 009
250HD/(ng/mL) 16.5+6.6 17.5+7.7 17.2+7.8 15.9+5.9 1.302 0.273
PINP/(mg/L) 38.6+16.8 36.7+15.2 36.9+16. 4 38.1+16.4 0.399 0.754
B-CTX/(mg/L) 427.9+145. 6 415.9+154.6 433.7+142.9 398.4+163.9 1.293 0. 276
BH TIE -1.60=1.19 -2.00+0.97 -2.07+0. 81 -2.13+0.91 7.290 <0. 001
BkEE TE -1.16=1.05 -1.55+0.94 -1.56+0.83 —-1.75+0.90 8. 638 <0. 001
TEME 1-4T & -1.74=1.15 -1.97+1. 12 -2.05+0.98 -2.19+1.10 3. 641 0.013
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Table 3 Comparison of variables among four groups according to quartiles of Cys-C distribution(zxs)

- 175 B 7 C AT F iR P iR
= 014l 02U 034l Q4 4l
B/ n 112 118 133 129 - -
Cys-C/(mg/L) 0.58+0. 12 0. 86+0. 05 1.07+0. 08 1.48+0.19 982. 4 <0.001
FEi/# 65.0x4. 8 66.2+5.5 66.8x6.0 66.8+5.5 2.970 0.032
IR kg 56.0+5.2 54.6+£5. 4 54.5+£5. 4 53.8+4.6 3. 824 0.010
BML/ (kg/m?) 22.1+1.4 21.8+1.6 21.7£1.7 21.6x1.4 2.683 0. 046
Ser/ ( wmol/L) 51.9x+14.2 56.4+13.9 59.7+16.5 68.6x21. 1 21.42 <0.001
250HD/( ng/mL) 16.6+6.6 16.3+6.7 17.0+7.5 17.2+7.3 0.375 0.771
P I NP/(mg/L) 38.3+15.1 36.4+15.9 39.6+18. 1 36.0+15. 1 1.385 0. 247
B-CTX/(mg/L) 423.9+144. 6 405.8x141. 5 424.1+£157.8 421.5+162.6 0.393 0.758
B T -1.67+1.00 -1.92+1.07 -2.03+0.95 -2.15+0.94 5.132 0. 002
B T ~1.22+0.95 ~1.45+0.99 ~1,62+0.91 ~1.68+0.92 5.578 0. 001
MEHE 1-4T {H -1.72+£1.02 -1.99+1.23 -2.04x1.08 -2.15+£1.03 3.299 0.020
R4 ORFUME SR E H BT R C K 5B Bt 4 KU 2750 Logistic [ )3 7347 45 &
Table 4 Multiple logistic regression analysis of osteoporosis risk in different SF and Cys-C levels

SF OR“ {& 95%CI P OR" 14 95%CI Py

ql - - - - - -

Q2 2.280 1. 164~4. 464 0.016 1.888 0.934~3. 820 0.077

q3 2.578 1.297~5.123 0. 007 2.083 1.012~4.286 0. 046

q4 3.450 1.716~6.937 0. 001 2.272 1.090~4.727 0.029
Cys-C OR* {& 95% CI P 1A OR" & 95%CI P&

Q1 - - - - - -

Q2 2.031 1.017~4.055 0. 045 1. 689 0.817~3.492 0. 157

Q3 2.423 1.223~4.499 0.011 1.873 0.914~3.840 0. 086

04 4. 089 1.502~6.351 0. 002 2.224 1.047~4.723 0.038
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