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OPVFs 55 & ik & 35 4% il A R Jf 55 8 4% 4 35 47 69 48 % 1% 3 % A Logistic = )2 %47 OPVFs 5 HDL/LDL (-PINP/B-CTX #
KRB ERyERE, BR . AFIHAFFTIE 58 BMI i, 2 F L5t &L (P>0.05), 5 R FIHatm, B
HDL t-PINP/B-CTX .HDL/LDL 4% %1% ,B-CTX 4% ¥ i (P<0.05), OPVFs 5 B-CTX £ 48 % (r=0.110,P<0.05),
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0.18,P<0.05) ;HDL/LDL %5 t-PINP/B-CTX £ E 48 % (r=0.11,P=0.02), t-PINP/B-CTX [OR =0.998,95% CI
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(1.310,3.404) ] .2.331[95%C1(1.453,3.739) |, &5 it : £ & 4& HDL/LDL & t-PINP /B-CTX &£ % 4 41 OPVFs 9 fiz 5
Je T B F, AR B I R A AT 6 TR A

(X@R] ZHF4m; FRsim; HERFH

i [E 4K S :R683

DOI: 10.12200/j.issn.1003-0034.20221194

Correlation between serum HDL/LDL and t—PINP /3—CTX and osteoporotic vertebral fractures in elderly women
SANG Yang,ZOU Ming,Y UE Jian-biao (Sichuan Provincial Orthopaedic Hospital ,Chengdu 610041, Sichuan , China)
ABSTRACT Objective To explore high density lipoprotein (HDL)/low density lipoprotein (LDL) and total type I collagen
amino terminal extender peptide (t—-PINP)/ C—terminal peptide of type I collagen B special sequence (3—CTX )and risk of os-
teoporosis vertebral fractures (OPVFs) in elderly women. Methods The clinical data of 446 female OPVFs patients aged above
60 years old from January 2019 to December 2020 were retrospectively analyzed. According to whether or not fracture , patients
were divided into non-fracture group (186 patients) and fracture group (260 patients ). Univariate analysis was performed to
analysis age,body mass index (BMI),N-terminal mioldle molecular fragment of osteocalcin, N-MID OC),t-PINP,B-CTX,
25-hydroxyvitamin D[25-(OH) VitD ],blood sugar (Glu) ,total cholesterol (TC) , high-density lipoprotein (HDL) ,low-density
lipoprotein (LDL),Ca,P,Mg,urea (UREA),creatinine (Cr) and Cystatin C(CysC),and correlation between OPVFs and the
above indexes and lipid , bone metabolism indexes between two groups ; Logistic regression was performed to analyze risk factors
and stratification relationship between vertebral fracture and HDL/LDL,t—PINP/B—-CTX. Logistic regression was used to ana-
lyze risk factors and stratification relationship between OPVFs and HDL/LDL, t—PINP/B-CTX. Results There were no signif-

FE T H < DY A TR AR AR (45 )1 T BF 2019-605)

Fund program ; Sichuan Cadre Health Research Project (No. Chuanganyan 2019-605)
RAEE AFH] E-mail :2812723772@qq.com

Corresponding author:ZOU Ming  E-mail :2812723772@qq.com



« 566 - A5 2024 4F 6 H 2 37 %55 6 ] China J Orthop Traumatol , Jun.2024, Vol.37,No.6

icant difference in age and BMI between non-fracture group and fracture group (P>0.05). Compared with non-fracture group,
contents of HDL,t—PINP/B—CTX and HDL/LDL in fracture group were decreased,and contents of B—CTX were increased (P<
0.05). OPVFs was positively correlated with 3—CTX (r=0.110,P<0.05) , and negatively correlated with HDL, HDL/LDL and t—
PINP/B-CTX (r=-0.157,-0.175,-0.181,P<0.05). HDL and HDL/LDL were negatively correlated with B—CTX (r=-0.22, -
0.12,P<0.05) and t-PINP (r=-0.13,-0.10,P<0.05). 25-(OH) VitD was positively correlated with TC and HDL (r=
0.11,0.18,P<0.05). HDL/LDL was positively correlated with t—PINP/B-CTX (r=0.11,P=0.02). t-PINP/B-CTX [OR=
0.998,95%CI(0.997,1.000),P<0.05 ] ,HDL/LDL[ OR=0.228,95%CI(0.104,0.499 ), P<0.01 ] were risk factors for vertebral
fracture. The lower levels between two tristratified indicators, the higher the vertebral fracture rate. The risk of fracture was 2.5

and 2 times higher in the lowest stratum than in the highest stratum, with an adjusted OR was [2.112,95%CI(1.310,3.404) ]

and [2.331,95%CI (1.453,3.739) ],respectively. Conclusion Serum low HDL/LDL and t—-PINP /B-CTX are independent
risk factors for OPVF in elderly women,and have good predictive value for OPVF risk.
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2.6) kg +m™ o AHFFARDUE HFHE B S B 5143
HEUE (35 .2019-6-10-1)
1.3 ki gy ik

ABEJG 24 h, REM M 3~5 ml,3 000 r-min™
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0.05). HHAhFEFRICAH M. W3 2,
2.3 RIS A AR A S A AT

XUAR 5 A 56 M 4 B R 4 Lok OPVFs %
HDL HDL/LDL 5 B-CTX % i % (=—-0.22 .-0.12,
P<0.05) ,5 PINP S ¢ (=-0.13 -0.10, P<0.05) ;
25-(OH)Vith 5 TC HDL & iF A% (r=0.11.0.18,P<
0.05), 5 TG £ 1 15 (r=-0.14,P<0.05) ; HDL/LDL
5 t-PINP/B-CTX &£ IF A 5 (r=0.11,P=0.02), U

%3,
2.4 ZNE Logistic [ 94347

B 4L 10) H A P<0.05 K A7 B AR G PR R gy A
Logistic [0 94387, #E 47 18] 5728 25 0] )3 7 6 LR ]
%, 45 B 5 % t-PINP/B-CTX [OR =0.998,95% CI
(0.997,1.000),P<0.05] . HDL/LDL 3} OPVFs () X &
B 2 [OR=0.228,95%CI (0.104,0.499),P<0.01]. .
* 4,
2.5 HDL/LDL t-PINP/B-CTX {842 5 Mt
P U

¥ HDL/LDL #4173 432" (56 1 J2:<0.55; %
2 J2:0.55~0.72;45 3 2. =0.72), BT kA RE 1,
2 25 3 2B BN (¢*=7.651 .6.510,P<0.05) , Ifii
F1IZ25E22ZE2RLRITFE L (¥’=0.103,P>
0.05), t=PINP/B-CTX [ fti 3 432 (%5 1 )2 :<111.5;
%2 J2.111.5~180.3; 45 3 J2: =180.3) , B ¥ & 4= &K
W1 RRE 23 2 BN (¢?=6.652.3.917,P<
0.05), M2 Z2H5E3EEFERIIT¥EL =
0.216;P>0.05), W% 5. 3 432 Logistic [l 543 #7
HDL/LDL 5 t-PINP/B-CTX ¥Vl i |2 h 2% 2,
T E B B A Lo OPVFs XU Bk 2 , HDL/LDL
BARZ BT &R RS e = 2 2.5 f%, a2 2
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Tab.1 Comparison of clinical data between fracture group and non-fracture gruop

- - A (x+s)/ BMI(x#s)/ UREA(xxs)/  Cr(wxs)/  CysC(xts)/ Glu(xss)/  TC(xzs)/  TG(x+s)/ LDL(xs)/
& (kg 'm?)  (mmol-L™) (pmol - L) (mg-L™")  (mmol-L™") (mmol-L*) (mmol-L") (mmol-L")
TPl 186 73.39£7.40 21332231  5.59+1.9 57.24+19.35 1.08+0.31  555+221 4.82+1.11 138:0.62 2.51+0.8
HYr4l 260 73.60£7.16  21.54x2.12  5.98+2.09 55.98+19.17 1.07£0.31  5.65£1.25 4.86+1.05 152076  2.65+0.74
o B it 1=0.013 1=0.016 1=-2.00 1= 0.682 1=0239  1=-0.490  1=-0.322 =-1.764  1=-1.831
P 0.991 0.989 0.061 0.501 0.810 0.620 0.751 0.080 0.070
4 5] % Ca(xzs)/(mmol-L™")  P(x#s)/(mmol-L")  Mg(x+s)/(mmol-L") HDL [M(P25,F75)]/ N-MID OC [M(P25,
(mmol - L) P75)1/(ng-ml™)
TG 186 2.270.11 1.08+0.17 0.86+0.08 1.65(1.44,1.94) 14.83(10.9,20.69)
HHrd 260 2.26+0.12 1.1120.19 0.87+0.09 1.56(1.35,1.79) 13.96(9.96,19.04)
o B i 1=0.014 1=—1.788 1=—0.899 7Z=-3311 Z=—-1.778
Pt 0.983 0.070 0.370 <0.01 0.080
a5 - B-CTX [M(P25,P75)] 25-(OH)VitD[M(P25, t-PINP[M(P25,P75)] t-PINP/B-CTX HDL/LDL
/(ng-ml™) P75)1/(ng-ml™) /(ng-ml™) [M(P25,P75)] [M(P25,P75)]

T 186

0.36(0.18,0.65)

20.87(16.48,26.5)

59.61(41.06,84.66)

155.19(111.5,245.34)

0.67(0.54,0.89)

HHTH 260 0.46(0.22,0.77) 19.81(15.01,24.85) 60.03(39.32,82.34) 128.21(91.34,196.8) 0.62(0.5,0.73)
LSTHRIER 7=-2.314 7=-1.831 7Z=-1916 Z=-3.406 Z=-3,700
P1H 0.020 0.070 0.060 <0.01 <0.01

TE :BMI, S K 5T 8 540 UREA, B 5 Cr, JJLEF 5 CysC, BEAI 3R C5 Glu, MU TC, &1 [ 5 5 TG, 19 =1 ; LDL, IR %% Ji A5 2 171 JIEL [ 8 s HD L, & %%
JE N H A [ B2 N-MID OC, #8535 N Berp/r 7 R B B-CTX, T AU EUR IR K B 455K B 411 25— (OH) VitD , 25-F8 3k 4 A 5 D5 t-PINP, & T AU

i A i S A JIK
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%2 OPVFs 5L EWmNIERERME
Tab.2 Correlation between OPVFs and test indexes of each

laboratory
bR rfH PA
W 0.006 0.90
UREA 0.091 0.06
Cr -0.039 0.41
CysC -0.003 0.95
Glu 0.106 0.06
TC 0.013 0.79
TG 0.073 0.12
LDL 0.088 0.06
Ca —-0.059 0.22
P 0.091 0.06
Mg 0.056 0.24
HDL -0.157 <0.01
N-MID OC -0.084 0.08
B-CTX 0.110 0.02
25-(OH)VitD -0.091 0.06
t—=PINP -0.019 0.69
t=PINP/B-CTX -0.181 <0.01
HDL/LDL -0.175 <0.01

(1.453,3.739)].2.18 [95%CI (1.359,3.497)], t-
PINP/B -CTX £ Ik 2 & 91 & A KB 2 o )2 1Y
2 /%, A IE OR 2y 2.112[95%C1(1.31,3.404) ], L
%6,
3 iTFig
3.1 OPVFs 55505 485 g5 & 146 br i A0
Ktk

BTM J2 Hy 5515 85 i B 40 i A i 35t P
) — FR A8 H e E AT A, 24T PINP,
HH R CTX %, [E bR A 5T A 5L 42 2% (international
osteoporosis foundation , IOF ) F [# B Il R AL 2F 1E & 2
(inrernational federation of clinical chemistry, IFCC ) #f
T2 135 PINP # CTX /£ 2% BTM™, [l 7% PINP
SETE | B G ad B = A 0, 5 TR L 2 A
Ko CTX 2 & Ak he sg ey T e I A it i 7=, 5

BRI AR RS 2 S A R R A
RN U, R VE A B 1 R A AR AR, e iR Al
IR0 400 B = T ) AR . 4R D RN E
IR 25-(OH) VitD, 78 A ol 5 S HEE .
BTM t F o M br A 5 — B fb AR A= W 2 A8 57
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N Bz B, 2 e TR A TR YT SOR
AR W

LAY TSR, B A &
HENPAECE B E RS IEW A8, By
P ECE B, 8 E ARSI 5 8O B R 1 ¢
AW Y] o AW 4R R, 4] t--PINP \N-MID
0C.25-(OH)VitD b, 2RS¥ E X (P>
0.05), {H-E¥rdl B-CTX Bl B Hihn, 5 ZOU 4",
NAPOLI £ 7% 3 CTX A i 3 Fiil OPVFs (1) & 4
gh R — g (HARWR ST ] U3 4 B 45 2R R, CTX 78
OPVFs ¥ dr it AL XU 7, 5 JACKSON %1%
38 B PR R R R B IR 2 B CTX Y
BN R 25 RN —B, S R A TR B AL
KRIEFRERNY, 7R — UCE T R A 20 A AE
AR, OPVFs J&: 8 JT B b 1) 32 B0 PR i S, 38 aed B W i
FUETE AT RS2 540, IR ERT 9 5 0 3h 45 F
M LB AR, B 1 R SRR T B T B A
IR RN, P R A R R
(ER USRI A O AN S e S =
U RE A ) 38 07 U — B BR ROR
AR TR I 2] S S (R Ay = = R 3t
B A 1 R O A B IR R 1 B o A R B W A
BB 2 (8] ) S A - s R
3.2 HefARE¥T5 HDL/LDL t-PINP/B-CTX H.{H4)
JE R

FEELEZMSFZSEREER L, G5
AR E R Z A 5 BB NECR, (A28 2 )
ST M . ZOLFAROLL 250 % 3 1 o A% 5 45 - 85 g
SIEAH S, T TANG 452V iz 38 B 3 A 5 5 2% B &2
A, LDLe NIE LA LA LDL(oxLDL) #7617 &

®3 EREEREERNEXE

Tab.3 Correlation between lipid and bone metabolism index

TC TG HDL LDL HDL/LDL
ES
r e P1H r {8 P r{i P rfH PA{E rfH P1E

N-MID OC 0.01 0.79 0.01 0.91 -0.09 0.05 0.04 0.37 -0.09 0.06
B-CTX -0.08 0.12 0.04 0.36 -0.22 <0.01 -0.01 0.85 -0.12 0.01
25-(OH)VitD 0.11 0.02 -0.14 <0.01 0.18 <0.01 0.07 0.17 0.08 0.09
t=PINP -0.02 0.73 0.04 0.40 -0.13 <0.01 0.03 0.56 -0.10 0.04
t=PINP/B-CTX -0.03 0.50 -0.03 0.57 0.08 0.1 -0.06 0.21 0.11 0.02
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&4 % E Logistic @ 3# 1T B E &5 H
Tab.4 Risk factor analysis by multiple logistic regression of
binary result variables

= B{i Wds i OR (95%CI) P
t-PINP/B-CTX  -0.002 5332 0.998(0.997,1.000)  0.02
HDL/LDL -1.48  13.644  0.228(0.104,0.499) <0.01

SiE SN, TS EOSCE IR TS, 5 BMD 2R OC
YAMAUCHI 45 % B 1L 7 LDL-C 7K - 5 JEAE | B
# BMD \PINP &% CTX 7K - JC & 3 AH M, & i
LDL-C /K & 46 25 J5 2 Pk B #E 1A s 1 -5 3 10 fe
M, JFH TR H 88 A F . AR R ER -
PINP/B-CTX F A 2 AE i B T8 A AW i =22 1] ) SF
i R WF 58 5 OPVFEs Z [a] i KU & B, t—PINP/B—
CTX Fb{E7E OPVFs 410 B R#AG, 2 — 240 )2 i &
B, EUERRAIG 4 & AR 3R i I RO A e, e IR
2B KBS e e E B 2 2 4, F W TR R
W2 B I AR PR, B4Rt OPVEs JE B ik
HREEPRF IR, AT, t—PINP/B-CTX
FU AR ATk S TN L & A, A OP J 5 v 25 B IR ik
FVE I B 22 [0] 1) S48 5 47 1 AU 95 3 — BTMs B
HEE,

FAN, AWFRLE R BoR ,LDL 1 OPVFs i 4 5
EEPralm 2z R L2 X, SRRt
I,k OPVEs (1 XU B 2, X Al g5 B 3r 28

BIVEHEA ¥, {H TC HDL 5 25-(OH)VitD & iF 4
X, 2% W A [ AT T VitD SR 5% ma B 4G, R A
S PO L P B B A A S i B bt & BT TG 2
HAR R %, AL HDLe 5 B-CTX 2 W] 7 Af
% ,0PVFs % HDL /K T, 5 CHEN %2 &
B —F. AIREJE HDL X JH [ B33 4% 2 0 />, oxLDL
b Rb ) | T R R = e DR R 7 K e Y VAL 1B
SER T 00 TR Ak B s/ PR T 5 o HDIL X s B 4 e
SR (187 = 1 0 AR T R S o R PR (Y I E S
52 HDL 5 t—PINP 5 i A1 5¢ , i ] fig 55 i % 4
i R AREPIR S SR Z A O, B +—PINP/B-
CTX Ff oW W50 . i HDL/LDL B A R - W e Fn
HIE bR S ¥ 2 ARG, H 5 +—PINP/B-CTX
TEAH G, 5% iy o P G LGRS, R A B T R
W6 A, B A2 S B i 2 1Y 2.5 4%, & OPVFs il XU
R, % Wi OPVEs FLAT e B, (E53 1 B2
LDL J& H i B I8 97 10 o 2L H AR, BEAR IR Y7 Al
V@2 S R U A 1 S & R 2 g O
b, AT & 45 B OR3P VE T (ELAE OPVEs (v, L L
H IR ZEFLY, 1 HDL/LDL X I K 1 i Ji
B AT PR 9 R RN R T6 T B A i) A

ZE LTk, e -—PINP/B-CTX Jiz Bt -g 8 4 1
-y, HDL/LDL & 5 1 3t fz e fig A Q31 5 1 A
Prim e R, & 58F LM OPVEs i3 2 17 A
XK, HKFHAIK, OPVFs & A= XUBS ik %5 . HDL/LDL 7

%5 HDL/LDL 5 t-PINP/B-CTX Lk BN ESHEBITELERE
Tab.5 HDL/LDL and t-PINP/ 3— CTX ratio stratification and incidence of vertebral fracture

AL ] (%)

HDL/LDL t=PINP/B-CTX
25
1 2 3 1 2 3
T 51(27.4%) 54(29.0%) 81(43.5%) 46(24.7%) 68(36.6%) 72(38.7%)
i 97(37.3%)* 95(36.5%)* 68(26.2%) 102(39.2%) 81(31.2%)* 77(29.6%)*

A5 E 2 M L, X=7.651.6.510,P=0.006 .0.011; * 5 i AiL )2 4 H , x’=6.652 .3.917,P=0.010,0.048

% 6 HDL/LDL . t-PINP/B-CTX % E 5#:{h B 1 £ & Logistic B35 47
Tab.6 Multiple Logistic regression analysis of HDL/LDL,t—-PINP/ 3—CTX hierarchical and vertebral fracture

i ML 1 HEHY 2

o B OR (95%CI) P B fH K2 1E OR (95%CI) P
HDL/LDL 3 4y )2

1(<0.55),n=148(33.2%) 0.818 2.266(1.419,3.617) <0.01 0.846 2.331(1.453,3.739) <0.01

2(0.55~0.72) ,n=149(33.4%) 0.74 2.096(1.317,3.334) <0.01 0.78 2.18(1.359,3.497) <0.01
t=PINP/B-CTX FfH 3 432

1(<111.5),n=148(33.2%) 0.729 2.073(1.291,3.33) <0.01 0.748 2.112(1.31,3.404) <0.01

2(111.5~180.3) ,n=149(33.4%) 0.108 1.114(0.707,1.756) 0.642 0.115 1.122(0.711,1.77) 0.62
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