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[ ZE] B# HrHmus g BE Gas a8 I KU TR (FRAX) I/ 48 28 5 B BSE MAAE (PMOP ) H 3554 XU 14 T
WME . FiE BEIR20184F 6 H 2 20224F 1 A [ i i B BEHTA 1Y PMOP S5 352 Bil/E 52 6 5, AR B Hgt a2 2 5 & AR B 3T
Gy R T (LB FIAR B YT (261 61)) o W 2H 8 ABE S 1677 /TSR0 5 2k I8 3 k8 KT, PR FRAX BE4), SR T logistic 1115
AT PMOP B85 53T SR R |, IR 32308 TAERRE (ROC) M2 43 B 13 8RR 2= 4B F 7K (FRAXCITE 43 B0 A 3 &6 PMOP
BEEIT X TARE., &R BITAER>60 % T REE2 R A WETEE T b R B KOE FRAXPES B T ARSI
(P<0.05) , WIIAEHS A S AR BRI R F AR BT (P<0.05) , A WS (0 5 o EHE L, B % B RN T 2008 Z /KO I ISR B
(P<0.05) , 25 5 A Geit24 38 35 4 logistic [A 437 0 7n A5 Wath B4 0 (46 284 IR AL L, 5% B2 RIS L LT R R 2 /KT R AIG 2k
KT CFRAX T3 342 PMOP S8 35 B 4T il ST fE R P28 (P<<0.05) 5 I3 40 s B AR BRI R (P<<0.05) o IMLTRRK IR 2242k
KOS G FRAXPEA 00 PMOP S8 35 B4 U i S BO%E RE S B 2R N T AR(AUC) 73908 94.51% .91.57% .0.955 , R ELEEFTAUC
I S B (P<0.05) , 7 5 FE 1 5 BB 0 45 3 25 S R4 B L (P>0.05) . £5i8  MTEBIH Z AT AL R H KT S
FRAX P4 Tt B0 PMOP B BT & E MG B 2, 3 F BT /R PMOP 55 KU 1 B8 b , FLIBE G (19 B0 2L BE 5 47

[ S48 R 1Ak VA 28 s R 1 5 AT RURS DA T L s 8 20 5 B SR E 5 -3
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Value analysis of serum hepcidin and ferritin combined with FRAX score in predicting fracture risk of patients with postmeno-
pausal osteoporosis

XIONG Xiaogin', LUO Guangtao', FENG Xiaoyu', MAO Aijun', MA Ding', SHI Yajun’

1.Department of Endocrinology, Sichuan Bazhong Central Hospital, Bazhong 636000, China

2.Department of Infectious Diseases, Sichuan Bazhong Central Hospital, Bazhong 636000, China

[Abstract] Objective To explore the predictive value of serum hepcidin and ferritin levels combined with the score of fracture risk as-
sessment tool (FRAX) for bone fracture risks in postmenopausal osteoporosis (PMOP) patients. Methods A total of 352 patients with PMOP
treated in Sichuan Bazhong Central hospital from June 2018 to January 2022 were selected as the research objects, and they were divided into
fracture group (91 cases) and non fracture group (261 cases) according to whether they had fracture at the time of treatment. The serum hepci-
din and ferritin levels were measured and the FRAX scores were evaluated in the two groups after admission and before treatment. Logistic re-
gression was used to analyze the risk factors of fracture in patients with PMOP, and the receiver operating characteristic (ROC) curve was drawn
to analyze the predictive value of serum hepcidin and ferritin levels and FRAX scores alone and in combination for fracture risks in patients
with PMOP. Results In the fracture group, the proportions of patients with age > 60 years old, number of births > 2 and the history of brittle
fracture as well as the serum hepcidin level and FRAX score were higher than those in the non fracture group (P < 0.05), and the menarche age,
menopause years of patients were higher than those in the non fracture group (P < 0.05), but the proportion of patients with history of estrogen
use, the bone mineral density of lumbar vertebrae L1~4 and the serum hepcidin level were lower than those in the non fracture group (P <
0.05). Logistic regression analysis showed that history of brittle fracture, long menopausal years, decrease of bone mineral density of lumbar ver-
tebrae L1~4 and serum hepcidin level, increase of serum ferritin level and high FRAX scores were independent risk factors of fracture in
PMOP patients (P < 0.05), while having the history of estrogen use was the protective factor (P < 0.05). The sensitivity, specificity and the area
under the curve (AUC) of joint prediction of serum hepcidin and ferritin levels and FRAX scores for fracture risks in PMOP patients was

94.51%, 91.57% and 0.955 respectively. The sensitivity and AUC of the combined prediction was higher those of single prediction (P < 0.05),
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but the the specificity was not statistically different from that of single prediction (P > 0.05). Conclusions The decrease of serum hepcidin

level as well as the increases of serum ferritin levels and FRAX scores are all the risk factors of bone fracture in patients with PMOP, and all

the three can be used as the prediction indicators of fracture risks in patients with PMOP, and the combined prediction efficiency is better.

[Key words | Hepcidin; Ferritin; Fracture risk assessment tool ; Menopause ; Osteoporosis ; Bone of fracture

7% 24 5 B T AN E (postmenopausal osteoporosis,
PMOP) J2 46 L P AE 48 28 ) h T 90 JL e S5 MECR /K7
T R TI BAY — 2 A  WRAT R AE F AI E
FOAE A B AN A b Rk 80% A2 A
PMOP N 22 R B , DANLIA B i i | 2 U A
AN FERE R 5 S BUEE BT IR TR E R
BE B TR A R R A TR BRI, B
X PMOP F8 75 8 3 XU At ) 0, O & S kA7
TR HA EE IR RE o Ih R RS AR
broxt PMOP F8 25 B 4 XU EA T #0002 PMOP J8 % B
TR AR, X P B RE A ED . BRI R S5k
P 2 8 5 DA A QS 7 i 1) d 2 o, BT
F R R 5RE AN 5 E S SEWURE
WS 5 A S SR, 51 R AR R A A AT TR R
1 385 A Lo Ve B AP A B — s A G
VE o B XS PEAE T B (fracture risk assessment tool ,
FRAX) AT 38 2ok 1 R £ B PR 3R DAk A~ 4B 3 00 JXURS: , ol
FURESE 2K FRAX R Tt PMOP (B HEMCH47 (Y
UG PR AIF 5 o, % B FRAX X2t PMOP H 25 #E 1A
B AT A AU B AT R A TN R o AR LT R A
BRE A S FRAX W Z5 G REMR AR T PMOP 2 H- 3 X
S 14 S0 % E H i 1 JCIF ST 4 . 4T AR TS i
B 352 5] PMOP & &, o3 A Ho i 3E Bk AR K 5
FRAX P13 B 5055 60 A3 KU, ) 000 5 , LA
PR - T 250 F T v PSS AR WLk I 37 8 BR B FRAX F
3 FR TN PMOP S8 47 Y 000 R BEAS A2 1 1) it
J B PMOP 835 i 47 $ A5 A ik 1 4R 5, 4l
mr,

1 #AREFE

1.1 — %R SEHL 2018 4F 6 H & 2022 4E 1 A A
B A 1 PMOP £ 352 1l 58 % 42, FLAR % 54~
78 %, F- 14 (63.98+6. 54) % 3 B B 150~174 cm, ¥
(158.94+7.53) cm; {& it & 44~81 kg, F- ¥ (63. 15+
11. 46)kg; (=2 0F 0] 4~25 4F SFH7(12. 19+3. 25)4F
HRAE B S I A5 A B BB AR B 4 o0 i i e
(91 B FA-EIrdL (261 H) .

G AFRHE: O¥ R A Sk 4 2 HAF 2R 21 455
AT 5 [ PR P 53006 2 VT P 2 0 56 [ PN 0 b~ 2 R
G KA (4 2 5 B BB FA IE 297 I IR 5% B 46
2016)"7'r PMOP ZWibnif , JT45 G I PRAEIR 557455

BB D E B2 N A s @B Prdl B B4 (h
BB AN B TSI TR B TR s A AT 2
Wrbm i | 34 2 AR AR A UE S 5 X XA BT 5% 01155 [+]
o HEBRbRME : O TR IR ZY S5 4 41805 S R
U5 R 4k ke E B A s @K IR HBTE BB s 25
s B LA ) 1A 8 24 0 BB O IR e B R
P S 55 A BB 0 A O B 5 DA IR e Rk
WY BRI SR N LR S s & I
N G AN RS T X SR tE Y THOFES i S=N c N
WUBEZE 003 JFREAL 25 A% | 2002 1 B o oy 45 ™ E 1Y
JUE 45 Ty B B Aok 92 9 i 0 42 e 8 e 2 kR R ) i
15 BB B | OB 8 o1 22 (25 1 IR > 140 mg/dL) 119
BE R s R G e s OFE R 25 3 AN H hd
Zak B AN IRYT s @ KA M R R sk 148
IR FH o 2 il 550 245 4 1 BB A 5 3 A A R L)
1 AR R I BT 5% 24 R S S e S R R S
BRAR KI5 TR 0 R 5 QG Bk M 22 1M e kR
P fil 2 i 556 K 2R 5 AR KA AE B S5 e 1) L
MBI I R . AN 9T 48 I e 16 B 2% B A v (At v
5:201805-004) .

1.2 ik

12,1 MIESIER BRE KR B AR R
H2s i # KM 5 mL, 28 3 000 t/min 198505 43 B85 1 1L
T, I R A, SR T I A 9% W B IR 5 (enzyme—
linked immunosorbent assay , ELISA) Il &2 I 785 £k 8 & 5
BRE K, 20 2 ELISA 5 & [ F i 522 B
BHEABRA A, 28 9 ELISA K70 & [ 1
PIRHE A B & 5 RN 51 58 4 3 R A A 45 i R i A1
G (o

1.2.2 FRAXPFAMiHRY il FRAX & IR A e
58X G 1 P 1) L A 0% | B 1A 5T 1 48 48 (body mass in-
dex, BMI) gt B b AC BR300 B 4 o T b e 47
oINS A0 S RS RNy B Y KRS S N
gk VB BT M E S R o XKL http://sheffield. ac.
uk/FRAX, BE£E i A, S AR I (3B 2 XL
B R AR B, I EAL A sh A 10 4 9 2
CAHE RTE H0 B AL ) 5 R AN 5 T & AR AR
1.2.3 WRHE  IERESRS B RTTE BMI,
WA IS A A A AR RR A R IR LR IA]
J B T S ACRE P T s R s PS4 4 SR iR A
PR 50g LA b, B [RIER A 2147 ) (AR s (SF- 34 45 H A
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Bri>1 3, FRgemd a1 AR R sk (4
SR B MR BT IR T A 1A BB
I ER PR VBB FUKOF (FRAX PEAR S5 588 KB T &
AAE DL

1.3 MR OXEdrd S R Erd 85—
MR, QPMOP (5 KA BTS2 IR R 2R 20 A, 10 sk
FEAE EE (odds ratio, OR) . 95% HJ {55 [X.[A] (confidence in-
terval , C) . IILTEERIH R LB FHUKF- LUK FRAX PR
1) PMOP 585 -4t KU (8 T 2L AE , 30 5 Ml HE R
HOE S R DL il 26 T 1 FH (area under curve, AUC)
#195%CI,

L4 GEit*drik SR Spss 25. 0 HEATHUE ST . i
OB Raes R, R ¢ A5 5 THECROR T 1) i
LR RS AR BIe U >1 H <5 W AR
X K5 s PMOP B8 25 47 1Y 52 Wi PR 3% SR 1 logistic 2
B EH 43 B 5 T A% R R FH 52 1R TAERRE (receiver
operating characteristic, ROC) il & #1753 #7 . L P<
0.05 NA G225

2 #R

2.1 WIgLERHE R AL E Y B R
E L VI R o N B W T a0 = s N
SR s A R S R 22 R SRR
X (P>0.05); BHr4L4ER>60 % EHRE=2 K A
LG E 1T N 76 [ i E S SR S 1R = e
FRAX 75331 FARBIrA (P<0.05) , H L0047 i
A AR PR R T AR E P4l (P<0.05) , JEME L, B %
B 5 1 S R AN TR BT (P<0.05), 2 53
Bt m . Wk 1.

2.2 PMOPEH KA EHIr B E logistic 4T K
# 1P ESAGIEE X HEZIEAT logistic [F11H4)
B RS R 4R 3 (<60 % =0,260 % =1) ;= FIX
(<2 k=0,22 k=1) ; fitkE5Hr s (FE=0,A=1) ; M4
FH S (=0, To=1) ; PR 46 24 B HEAE L,
R E R R B H KK (FRAX 4y (52
AE) K HAE 0 B A8 6 8 PMOP B8 B A B 5%
ViR PR AE B A F Togistic 18143 s Al v 25 5 R .
AWk E YT A AERRA EAE L1~4 5 25 B AR VBRI
FACEBE AR B KO T L FRAX T 4 5 1 2
PMOP & BT AT fa B 2R (P<0. 05) s A ME R
fifi J 52 02 PMOP & # & 47 i IR 377 I R (P<<0.05) ¢
W32,

2.3 IR R LB FKCE LS FRAX I 43 X
PMOP &5 B P KB i B2k sE 1 SPSS 44,
PMOP [ #5414 Jo & A AR AR A8 &, 4 1l v 26

F VBE A KT FRAX PFAME MG 50 A8 5, 55 2R H lo-
gistic M IARIALKE 3 T8 bR 100 HE 5 5 Ab A5 31 156 45 il
DN, [R] BRI A5 TN MR SR A S K 36 A8 i, 227 ROC
£k 23T 3 T0UFE A Sk B IS T () A e o 45 R
7 ML ERH 2 R (K-S FRAX PE4- B A T3
PMOP F835 B 47 (1% 2 BB = T Bl 0 (x°=9. 407, P=
0.002; x’=7. 445, P=0. 006; y’=4. 760, P=0. 029) , AUC
) T B 15 (Z=2. 332, P=0.020; Z=2.569, P=
0.010;2=2. 085, P=0. 037) , 5 & 4 55 B ph 1500 4%
i, 2R a2 E X (P>0.05) . WL 1.3 3,

3 itig

2 A 22 A P O B 2R KT 2 AR R I, A i
VERS B A0 A BG5S R A R A T, B R
35 E |k, 4 2 )5 Lotk PMOP, [ N AFE
38 , 2Pk PMOP 1) &9 2 mik 34, 25%~39. 20%.
PMOP & (1)1 % 51 o A, B i fer g ) T R
W 5y 4. T A 1 SR A 1 IVE R R AE Mk i, ™

S H R AT R E A R . R, S R PMOP
BE RS B3 B BUS X PMOP S E BT &
W6 N AT RS MER A AT+ T

AHIFFE &I, BT 2 R R Z KR T R T
4, 8E HKE S FRAX PR S TR, Hg
logistic 43 M7 7 , Hiy ok PMOP H 28 3 1 00 7 15 16
Z . I8 202 IR & B —Fh b i 2 8k, XS AL
PRttt R A ) R IR, DR R AT R R LR
M R A, 2 FEWUARZAS & E T R E Rl
S B 0 L P RS N i i D LA R
RE 7 AR, 0B KUBS 3 o B A A U R 2R
K2 PMOP 22 4 £ M5 3 i ik 57 5 56 R 2 (OR=
1.302) , RUFFREE RS Z M. BRE A e — 2R
BRAR ) S A W R, HOKOF Bk mT 5| & MR R L
AT BT AN L WO R, B &
A RS Zhang A5 B /)N BRI B0 I S 4k A 2K T
SR /IN B IR 3 & AR AU 5 Yang 250 F
5% 2 3 Hb v TR B I A A Ak A A 2 B A A L R
P BEARER 2, B RUR: PR 2k 2 1 KT g
PR BT U R, B A T iE R K
RS B BT R A B IEA G B (KT AT
TR T b R T KRS AR AT 4 S —E
FRAX J& WHO 7 09 FH T PFAG - 00 500 1 1 3 XU
(1 T H PP 8 6 B E i % 5 B AR R #
FR BT R AR BN INC A K a2 E N A
T8 TR BB A T TN PR AG IR R B
M, 5 & R BT R GRS R 2 2 i K A MR
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x1 BIFAMKRBIFARE —RERTLL
SN FHr (n=91) KB (n=261) ) Py
k=60 % [1(%) ] 4. 407 0.036
= 61(67.03) 142(54.41)
i 30(32.97) 119(45.59)
B (em) 160. 03+7. 92 158. 5627. 36 1. 508 0.109
I a (kg) 62.29+11. 16 63.45+11. 67 0. 826 0. 410
AR (kg/m?) 24.28+4. 14 25.23+4.92 1. 649 0. 100
WITHAERS (%) 13.97+2.13 13.34%2. 41 2.210 0. 028
YL AR (2) 50. 7626. 29 52.1526. 81 1.709 0. 088
Y AR (4F) 13.58+2. 24 11.712. 05 7.313 <0. 001
R UWE (%) ] 4.514 0.034
IRV 36(39. 56) 137(52. 49)
2K 55(60. 44) 124(47.51)
ML () 25.15+4. 94 24. 67+4.26 0. 887 0.376
P B i s (451 (%) ] 9.141 0. 002
H 32(35.16) 51(19.54)
¥ 59(64. 84) 210(80. 46)
ACRENE BT s [ (%) ] 0. 403 0.526
A 29(31. 87) 74(28.35)
Jc 62(68.13) 187(71.65)
g sk [451] (%) ] 0. 002 0. 962
H 2(2.20) 4(1.53)
Jo 89(97. 80) 257(98. 47)
WA L4511 (% ) ] 1. 746 0. 186
H 8(8.79) 13(4.98)
Jc 83(91.21) 261(95.05)
WD AT P s (441 (%) 9. 886 0. 002
A 12(13.19) 78(29. 89)
Jc 79(86. 81) 183(70.11)
JEHE L, % B (gfem®) 0.90+0. 14 0.95+0. 17 2.523 0.012
ZE BB S % (g/em?) 0.730. 12 0. 76+0. 15 1.725 0. 085
BRI E (ng/mlL) 76.24=16. 38 102. 15+14. 20 14.389 <0.001
B (ng/mL) 244, 52+27. 81 200. 39+29. 33 12.523 <0.001
BT RS A T4 (%) 5.15+1.24 3. 14x0. 82 17. 454 <0. 001

KU ARG 5 REAESS R — 3, UESE T PMOP &2 3%
FRAX o #m , R A B JLRE & . HARVR
ROC Z5 5L R, BRI 2R VERER F1/KF- LA L FRAX T
G146 PMOP F8 35 i 4 B — & i L 2R , R W
EInIAE R PMOP B35 B 41 KRS () B0 46 A, (E0K =%
156 07 FH BB A 118 o 52 B0 B oy, T RE S B IR R A
IR T () RLBE T 4 R E U S B e
S| & B AN B PR S e R A R
R AR P A R U Y Y 1 DG B A I 3 e A I TR
B AR TN B AT RURS: , SR ORG TS [RIBF FRAX
VRO Rl T8 % B S R G B PR 28T 2 i 4 KU 1

S, PPN SN AT RO K = A S N MIE Tk
Xof BT A AR TN AN aRE TR — DN 3R T A £ SR
5 R ST T I ALRE

IEAh logistic [A1VA 40438 R A7 a3 s 4 22
SRR EHE L, B % B R 2 PMOP U5 BTy h
ST SE R E A DR ] e PMOP B B T Y £
PRE . REEELIUA MBS AL ERKR
PMOP F835 & A 41 A RS Ry JE I P B 7 o 48 2R AFBR
FERY R 3. 971 F5H1 3. 347 35 5 X I8 HE 4 22 g 85 i
RGBT B 22 B ) & A T (OR=4. 586) , {4 I M
T 2 i AT AR BT KUK (OR=0. 494) , AR HF 98 5 b3k
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2 PMOP E2&E 5 EMEZE K logistic E 341
% EVEERA4 ARG REN Wald 1 PiH OR1Y 95%CI
AR -0. 334 0.197 2.874 0.097 0.716 0. 556~0. 968
ER=P) € -0. 355 0. 186 3.643 0. 055 0.701 0. 543~0. 963
i P B 0. 648 0.249 6.773 0. 007 1.912 1.204~2. 897
W R T -0. 697 0.273 6.518 0. 008 0. 498 0. 325~0. 791
WITHAE 0.316 0.225 1.972 0. 168 1.372 1. 048~1. 630
A 24 R 0.675 0.250 7.290 0. 004 1.964 1.211~2. 893
JEAE L, BT 0. 839 0.357 5.523 0.014 2.314 1.453~3.298
INTES 0. 827 0. 296 7. 806 0. 003 2.286 1.392~3.257
BRiEH 0. 935 0.322 8.432 0. 001 2.547 1.628~3. 586
BT KU DAL T 22 1.258 0.419 9.014 <0.001 3.518 2.573~4.135
S HRt -4.324 0. 563 59.011 <0.001

0.6

A BOY

04!
!

R RE
1 ASABAR T PMOP B3 B 47 KU 19 ROC TR

x3 MFEHKAZE HKEAKTESFRAXES X PMOP B35 &
H7 IXURE: B9 T i S8 B 40 A

Eistan i A RIGPE(%)  FEFEE(%)  AUC 95%Cl

HME 81. 76 ng/mL 79. 12 94.25 0.876  0.837~0.909
B 224. 61 ng/ml. 81.32 93. 49 0.879  0.840~0.911
FRAX P43 3.76% 84. 62 92.33 0.898  0.861~0.927
A 94.51 91.57 0.955  0.927~0.974

A . I PR3 ik £ B3 5 e PR 2R A A DG
B R AT TR, BEARE AT KU . AR EA —
FE RBE I : OREAI 58 2 R B8 AR 7 PMOP
IR (E TR 8 PMOP S8 AR AR AR T
T AL REAS 2, A 5T R HERAC S bR i AT PMOP £
T RS TN, A T LA L [R), R A R T SR R
RE s @QREAEWT I 2 AR I i 48 bm o8 8 Jr KBS P4k T
ELFEAT 3 AU A 500, K 10077 48 A 5 B KU A
T HEE N T PMOP B85 5P KU T v % 4 40
e D LK BRI 4R B 5 FRAX VR0 455 0 H T
PMOP £ 2541 KU 000 v ) i o 2/ D o AR5
W UL EARARGS G I, JFERG ROC Z3REL T 45145

bR B EE , 2645 T RAF I FINALRE , i PMOP B35 #
PrXES T EE (L T A S % . ARWFGRAFAE— R R
P AR N B SE  REA Z S R /)N, B AR I BE R
o A PR, BT AR B A 2590 038 38 PR S R T A
BRAGET

25 TR VE R BB UK S FRAX 4
124 PMOP & kA BP0 fa i 2, ¥yl 1B 0w
PMOP (8554 WU 48 4, H 3 F G 1 H T PMOP
A BT XU %) T % BB T 4f, X F PMOP R B T
7 5 T st HLA B LI IR T

5% Sk
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