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Abstract; Objective To evaluate the predictive value of FRAX® tool for osteoporotic fractures in senile population in Zhenjiang,
Jiangsu province. Methods A total of 1070 senile people in Zhenjiang, Jiangsu province were grouped. The FRAX® tool was used
to calculate the probability of major osteoporotic fractures (PMOF) and hip fractures ( PHF) in the next 10 years. The effect of age,
body mass index, history of osteoporotic fractures, and different bone mass on the prediction result of FRAX were analyzed.
Results With the increase of age, the 10-year PMOF and PHF increased simultaneously. With the increase of body mass index,
the 10-year PMOF and PHF decreased simultaneously. The 10-year PMOF and PHF increased significantly in the population with a
history of osteoporotic fractures. The 10-year PMOF and PHF increased simultaneously with the decrease of bone mass. The
distribution of different bone mass in different risk groups of osteoporotic fractures was different. In the high risk group of
osteoporosis fracture, the subjects with osteoporosis accounted for 78. 1% , with osteopenia accounted for 20. 7% , and with normal
bone mass accounted for 1.3%. Conclusion FRAX® tool can be used to assess the risk of osteoporosis fractures for senile
population in Zhenjiang, Jiangsu province. FRAX® tool may underestimate the risk of osteoporosis fracture in the people with

osteopenia. The predictive value of FRAX® tool for the people with osteopenia deserves further study.
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Table 1

The analysis of FRAX in population with different age
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Table 2 The analysis of FRAX in population with different body mass index

BMI/( kg/m?) e 29 H I 10 48 P 4 5 B BB A 10 48 Py &R R 37 1Y
gm (g/em®) B AR/ % /%
<18.5(n=46) 0.66(0.55,0.75) 6.35(3.48,12.25) 6.68(3.85,10.90)

18. 5<BMI<24 ( n=3506)
24 < BMI<28 (n=374)
=28(n=144)

0.75(0. 66,0. 85)
0.82(0.73,0.93)
0.84(0.76,0.94)

4.00(2.60,0.93)
3.50(2.30,5.70)
3.50(2. 13,4.70)

3.00(1.50,5.60)
2.00(0.90,4.15)
1.40(0. 80,2.55)

&ﬂ:I‘Fj‘}f*ﬁ}’%ﬁuW*{fLé&(st’ P75)?§/T;‘n

2.3 MAEERRABTHHEMBEITRSE »H A
FRAX b7

R Z A LB M Edrw e, 4 kL
B BN TR S A AR A A P S 2
¢f,H 10 4E Py PMOF( %) 4351 2% 3.30(2.20,4. 80)

1 10.00(6.85,15.00), 10 4E P PHF (%) 435 K
0.80(0.40,1.80) Ml 4.30(2.30,7.20) ., 5 L& ki
B PEB T S A A L B O O A M B T S 4 IR
B SH % A, 10 4F 9 PMOF A1 PHF Y3 fin (P
#<0.05) , L5 3,

£ 3 BRERTAH G RG-S IR L 0 H AR FRAX 2047

Table 3 The analysis of of FRAX in population with or without previous OP fractures
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Table 5 The association between different FRAX fracture risk and different bone mass

23 L#ER fREH& BB A it

FARX B BB B 37 s KU 3(1.3%) 49(20.7%) 185(78. 1%) 237
FARX ¥ 5B AR - 477 ik b KUK 321(38.5%) 376(45.1%) 136(16.3%) 833
il 324 45 321 1070

Q)N BT S B T 4 28

B T M RE 2 32 I PR £ i PR 2R B 1 B A
Y, Xt A A AT R S R A B T G RO PR A A 25 T
B BB A v T A R BT IR . FRAX® T HZH %
[l Kanis #( % % #£ 2008 4£ 8 & ) — Fp H F PFAG B
JER B AN E BB & AR R R VA B AT KU A9 T B LA
o Z T HAEEE N AR AE G5 T
B TR T g S AL R S R R A AT R
SR A R A 0 R R TR R R
TG 51 LS oAt 4k & B TR B A S AT 11 R
KR HFREE A R Z K Kok 10 424 PMOF
A PHF ,FRAX® T HAE G K A iz iR,

BN R s S AN Ny NE o o NG B
i A BB Be F0PHPH 7 25000 41 X 45 o, 4 B ER
BUOTTH X AT MFF AT o248 AR, RIE2Z
e e N N i =k G W N R /N T A P4
BT DXA B EHENSTRAGTHE ERE
BBV X R B AR E F R AR 10 F )
PMOF F1 PHF [F) 25 590 ; bl & s [0 & 4 25 B AC Bk
FE B3, 10 45 ) PMOF A PHF [8) 25 F K& A & 0k
BRAA M B T S A 10 4F )y PMOF Al PHF B 12 3%
B B R R B, 10 4 ) PMOF #1 PHF 3% # 3
B AR I R R R B B TR R L R
SRR FRAXP TAH B RNWEERN &,
FRAX® T H.0] LA X 28 5 B8 4 b A5 48 7T 3
DX Hf 24 BB R A R AT B R xS
b i X F 5 45 B ARAT

ARHFFE I — 2 X AN [F) B B 5 R[] FRAX 45
PR A HE SC R M 2 A, 45 3R & I, DXA 5@ 1) B
TR A RS FRAX® T B 548 1 & 3 %
B REGRIAAR B R EEEE B ERZiR
H R B R PR B AT XU %, £ FRAX® T
LWL 0% 3k N ARV Ml X DXA K ) B 5 5 b AR
(T>-2.5) B9 B 37 KU 2 5 Stone 21 BT 58 &

B, A 10% ~ 44% W8 i B AN P B 3 B 1 B
IR BB BB A AR HE (T<-2.5) , Kanis #3219
W WIA B BRI E AL EEERTEA
B SR TE A IE R B B T v KU 3 4 &
DXA W 5B /) B % FE 4 2K 45 R B B A 19 5k
78. 1% AR E B ML A 20. 7% , R Ik, FRAX® T B
A BB AG T VT 90 B VT M XA B AR B R AR
B4 B9 KUK, FRAX® T H G K B B AEE 19 350000 401 4
{HATHE— 5%

B FRAX® T HA] fl TV IR Mo X P 22 4F
NRER B RSB 37 KU 834G (R FRAX® T H
A BRI AG T B OCRE 0 E BR  E E T KU
I 1k — B9 1% T B X T IR AT X o 32 4 A
B A0 00411

( 2 % x # ]

[ 1] Cooper C, Cole ZA, Holroyd CR, et al. Secular trends in the
incidence of hip and other osteoporotic fractures[ J]. Osteoporos
Int, 2011, 22, 1277-1288.

[ 2] Kains JA. Assessment of osteoporosis at the primary health-care
level [ R ]. WHO Collaboraling Center, UK. Universily of
Sheffield, 2008.

[ 3] heEERESBIGAMB YRR S S BUA B M IE
IR )] B BB B S R A, 2011, 4
(1) 2-17.

[ 4] rHepE e BBAA T Hh B0 4 & J5 & MR BT B A 0
BIY R R LT, e B A R T B SO 44 7R, 2017, 10
(5), 413-443,

[5] PHEE/MEEFERETERALNUFEET LRSS JEB
HALMEFERIGT SRR MEBRRF IR, 2016,
8(9) . 525-540.

[ 6] JREMERGEWFESITHKMESFEWSEH. AN A TG
FARE 27+ KA S5 U [T ] o A8 5 J5T i P2 1 4 2 o 2
&, 2019, 12(1); 1-10.

[ 7] Kanis JA, Johansson H, Harvey NC, et al. A brief history of
FRAX[J]. Arch Osleoporos, 2018, 13(1);: 118.

[ 8] BRERM,FE,KEE, S, FRAX BOH AL IL ol X H 2 48
ANBEP AR BN ELT]. b EE RS S, 2019, 25



100

H R TG A e

2021 4E 1 A% 27 4% 1 8] Chin J Osteoporos, January 2021, Vol 27, No.1l

(6): 762-767. 1112-1116.
L9 w0, 3Kk, XV, %, FRAX PEAS b 5T #h X A 245 A #E [11] Stone KL,Seeley DC,Lui LY ,el al. BMD al mulliplesilesand risk
YT KR A I RS [T o R RS 2 Ak, 2016, 22 of [racture of mulliple lypesaong-lerm resulls [rom the study of
(4): 447-474. osleoporosis [raclure [ J ]. J Bone Miner Res, 2003, 18;
[10]  FWr)T, R4, 0, %, FRAX VEAL B 500 K A0 3 4 A 1947-1954.
BT KUK B KB T [T]. A I BT i #2275, 2014, 20(9) (A B 1A : 2020-03-04 ;4% In] B H# . 2020-04-06)
( J:ﬁ%% 76 ﬁ) [10] Wang Y,Jia G,Song J,et al. Comparative efficacy of alendronate
[ 2] Bonaccorsi G,Piva I,Greco P, et al. Oxidalive stress as a possible upon vertebral bone mineral demnsity and fracture rates in east
pathogenic colactor of posl-menopausal osteoporosis: Exisling Asians versus non-east Asians with postmenopausal osteoporosis
evidence in support of the axis oestrogen deficiency-redox A systematic review and meta-analysis [ J]. Horm Metab Res,
imbalance-bone loss [ J]. Indian ] Med Res, 2018, 147 (4) . 2018,50(10) :738-746.
341-351. [11] Vrta #nik P, Zupan J, Mlakar V, et al. Epigenetic enzymes
[ 3] WRHs, I, aeaba 4 20 20 b 4 5F A 56 B BF 5 1k influenced by oxidative stress and hypoxia mimetic in osteoblasts
[1].9 25 B30 37,2018 ,34(1) (8-11. are differentially expressed in patients with osteoporosis and
[4] HEW BT SRIPISS RN TR fES osteoarthritis[ ) ]. Sei Rep,2018,8(1) :16215.
g 2 7, 2015,21(3) ;376-378. [12] EEB, @i, W], % BERE TS0 SBREH KA
[5] AR AZeEs, EH M, %, Longkay SD KRARE T AR U g [)]. b [ F BB AL 48 7, 2017, 23 (11) .
WG R 4 T R AR (], o A 3R, 2014, 50 (2) 1442-1450.
27-29. [13] Zhao ZQ. Ox idative stress-elicited myocardial apoptosis during
[ 6] Marco Gambacciani, Nicoletta Biglia, Angelo Cagnacci, et al. reperfusion [J]. Curr Opin Pharmacol,2004,4(2) :159-165.
Menopause and hormone replacement therapy: The 2017 [14] Johann Lechner, Tatjana Rudi, Volker von  Baehr.
recommendations of the Ttalian menopause society [ J]. Minerva Osteoimmunology of tumor necrosis factor-alpha, 1L - 6, and
Ginecol ,2018,70(1) ;27-34. RANTES/CCLS5:; a review of known and poorly understood
[ 7] Gloria Bonaccorsi, Tsabella Piva, Pantaleo Greco, et al. Oxidative inflammatory patterns in osteonecrosis [ J ].Clin Cosmet Investig
stress as a possible pathogenic cofactor of post-menopausal Dent, 2018, 10; 251-262.
osteoporosis: Existing evidence in support of the axis oestrogen [15] Wk MBI CHERATIAIT AR § N B E W3R
deficiency-redox imbalance-bone loss [ J]. Tndian J Med Res, ML) ] EE BB A 2258, 2018,24(7) :930-933.
2018,147(4) ;341-351. [16] #/NFE,EH:Ml. BFREHREDEZET RBEBRIELT T
[ 81 Zhao ZD. Correlation analysis of urine proteins and inflammatory FECLT). mEAS TRH5E,2015,19(7) :1013-1017.
cytokines with osteoporosis in patients with diabetic nephropathy [17] %4, PhBL, T — W ok BERR SR 4T U0 B 45 17 BB AR B 3%
[J]. J Musculoskelet Neuronal Interact,2018,18(3) ;348-353. WG PR 97 5% B 4 B B B AR RN B i B [T] . 2
(9] TR MM, S SRR T B RIS T AR, 2019,39(23) 15744-5747.

MsI o #E R [T]. & B & 5 4

1172-1175.

Ju 7, 2019, 25 (8),

(R H 1 . 2020-04-03 ;45 /] H 1 . 2020-05-07)



