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HEE] Y BRSBTS E S (chronic kidney disease, CKD ) 3~5SHIHBE W LT B ELMEMNE, Mk
PRI AT BHRHES % . ik HEE20224F9 4 30 H 222023429 A 30 H R A 1T 45 B B A 192506 CKD 3~5H)
EBHTEEVE AW G, MRAEHEC T % % (bone mineral density, BMD ) #1443 A {KBMD ( low bone mineral
density, L-BMD ) ZH#1#BMD ( high bone mineral density, H-BMD ) £, % _JGiZ 4 M T4 Hr i 51 B £k
ISR &, ZIRE BRI MEZR (receiver operating characteristic curve, ROCHIZE ) PEMEZIEhRIZ W, &
R L-BMDABHEMIAFTEFEE (body mass index, BMI). IMLLEM . HiW=M. MESE. MG A E K- B EAC
TH-BMD4l, HL-BMDZABFFH TR, LPEBITE S (P<0.05), 2 HZ I8 58 BH 5357 SR AR A v w i i
MO E IR ERMSIER R, BMIFUMES R R . ROCHZ T W s 4Rl . SlPEREIRNEE . BMI, 1M 7% HE
W R E R A2 T AL 100.681, 0.610, 0.655. 0.648, FefERIMHE M 459.5% . 84.5U/L. 23.7 kg/
m’. 0.895mmol/L, XECFEARIKA I H AT $ 5 B R B AR IS WAk il . 538 A1 I 0 B Pl 198l 2 405 O 1 T 5 AR e B
K2, BMIAE B2 MO0 H LRI ER, 290G 1A A B TR e fa 8 3
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Analysis of influencing factors of hip bone loss in non-dialysis chronic kidney
disease stages 3-5 patients

OIU Li', LIANG Yufeng', QIU Meirong', ZHANG Shengcan’, HUANG Binsan', QIU Meilan', LAN Meijin', LU Juan’,
CHEN Yongping', LIANG Xinglan'
1.Department of Nephrology, the Second Hospital of Longyan, Longyan 364000, Fujian, China; 2.Department of Laboratory

Medicine, Longyan Center for Disease Control and Prevention, Longyan 364000, Fujian, China

[Abstract] Objective To investigate the influencing factors of hip bone loss in non-dialysis chronic kidney disease (CKD)
stage 3-5 patients and provide evidence for early clinical identification and intervention. Methods A total of 250 non-dialysis
patients with CKD stages 3-5 admitted to the Second Hospital of Longyan from September 30,2022, to September 30,2023
were selected as study subjects. Based on the median hip joint bone mineral density (BMD), patients were divided into low
BMD (low bone mineral density L-BMD) group and high BMD (H-BMD) group. Binary Logistic regression analysis was
employed to identify factors influencing hip joint bone loss, and receiver operating characteristic (ROC) curves were used to
evaluate the diagnostic value of each indicator. Results Compared to the H-BMD group, body mass index (BMI), hemoglobin,
triglycerides, serum magnesium, and albumin levels with older age and higher proportion of females were significantly lower
in L-BMD group(P<0.05). Multivariate binary Logistic regression analysis showed that age and alkaline phosphatase were
independent risk factors, while BMI and serum magnesium were protective factors. ROC analysis showed that area
under the curves for age, alkaline phosphatase, BMI, and serum magnesium in diagnosing hip bone loss were 0.681,
0.610, 0.655, and 0.648, respectively, with optimal cutoff values of 59.5 years, 84.5U/L, 23.7kg/m2, and 0.895mmol/
L, respectively. Combined indicators improved predictive efficacy. Conclusion Age and alkaline phosphatase are risk
factors of hip bone loss,while BMI and serum magnesium are protective factors. Combined multi-indicator assessment
helps early identification of high-risk patients.

[Key words] Chronic kidney disease; Bone mineral density; Influencing factors; Hip joint
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‘B JZ (bone mineral density, BMD ) F[#J&
PR (chronic kidney disease, CKD ) f&
HwW I ZAE, CKD 3~5H1 % B8 ) R A5 10
Wi 5% (chronic kidney disease-mineral and bone
disorder, CKD-MBD ) A& I8 P KU, 1 H.
S E R, CKD B BMD R & s L i
Bae, BRiEgfak RS, CKDFRr 1 R 46
WY BRI L . 4R RDACH S i S %L
PEFA®, Il T R AT 2 40 A K PR 23 %6 AL IR
FEF R R T AR R IR EEAE Y SRR A
A BMD RS2 R R . BEAEDE9E 2 54 T A
B, XHEAEBHTCKDERF A XM G =, A A
B EIR TR B HT CKD 8 19 115 85 5 BMDAH ¢
PE R A& FR bR 2 W

1 W&EFHZE
11 BrEis s

HH20224F9 H30 H 22023429 H 30 H Je 17
5 TR BEIIA 1250 CKD 3~5 AR B s & e N
WF5ExT 5. Hh B 14100, 210941, HAL4AFEE60
(49, 71) %, WMUEEHE G HT5.6%, BEIRKHE
B H29.6%, BURYER KRB G H15.5%. R
i T BMDH 53 M AIBMD (low bone mineral
density, L-BMD ) #4 ( BMD=<0.788mmol/L ) #l
= BMD ( high bone mineral density, H-BMD ) #1
( BMD>0.788mmol/L ). N AbRHE: DIFEE =184
%5 QW /INBRUEIS R (estimated glomerular filtration
rate, eGFR ) <60ml/min/1.73m’*, EJCKD3~5HdEi%E
Frifd; @CAITBMDE A . HERRbRE: O %
)R Bl M Y BE KR 259 A i bk B R A
B QEEERARE; OBFMEIERETERR
WHE; QOIREMEFARSEMIIGETTHE . 2R HEE
K AT FEVRE R R =340 1 3 @R iR Rzl ia
1y O EIRGE . A B 2 E A )
B, ARSI A T R E A P B At
#E (MEFIHTHES . LYEY2022LSK-003 ).
1.2 BrRIr ik

AL AE B HTCKD 3~5M i 3% & 5¢ A1 A fe
W5 A = XTBMD B SZ A o BF 50T 52 T ABE S 1 R %8
JE 4, K3 E General Electric/y 7] i) Prodigy
X HE X £k U % ¢ ( dual-energy X-ray
absorptiometry, DXA) Ml &#i5C T BMD. 4L &
FHRIMLLE A (hemoglobin, Hb ). MULEF. M
WIRER . MK (uric acid, UA ). MG HE
F (albumin, Alb). I¥E5 (calcium, Ca). Ifl
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I (phosphate, P ), IMiE#E ( magnesium, Mg ),
B LSRR (alkaline phosphatase, ALP ), JgH[®E
fi£ ( total cholesterol, TC ), HiH =M (triglycerides,
TG ). 2BHIRFZ MM E (intact para thyroid
hormone, iPTH) Z548brEdE. MIFAIESS (corrected
serum calcium, CsCa) 23 : CsCa ( mmol/L) =
Ca (mmol/L ) + [40-Alb (g/L) ] x0.02, JETDXAK:
IABMD TME, TE<-1ESCHERER.
13 %itd7ik

K HSPSS 25.050 1127 B A Xt Bl 28 47 b 28
ST, FFA IR S AT B T R DA B+ bR
#Z (xxs) Fon, dRIEECRHGKR . NFAIE
AT AR Lo B (R E e ) (M (0,
0;) 13, A BRI S . THECEOR L]
BCHSR) [n (%) 13K, 4LR SR RS
KM Logisticlm IH MmN 2, RS2 E B E Ry
fiIEMZE (receiver operating characteristic curve, ROC
Mk ) i . P<0.05h2ZERH S i4E L.

g&R
2.1 WLABH AL TR

AT CKD B H WH i E R B EFERS8%.
L-BMDA4FIE K, L #E &, BMI, Hb,
TG. Mg. AIb¥E (P<0.05), W1,
22 WAV ERERAGLEEHZ M

LR R o 5 [ E 4 A A5 R R AR
BMI. ALP. Alb., TG. MgHE#i %I BMD [
A S A S e A IR B R R S T Ve
FIALP/ZHi ¢ 1 BMD FRERIMER 2, BMI, Mg/&:
T R ER TR, W2,
23 BEEV R REKAROCH Lo

ROCINZ s R s, TR E R EXR
B2 T M (area under the curve, AUC) N
0.681, FAE#MIES9.5% , HUKE66.2%, itk
63.8%; ALPIZWIH T EKMAUCHO0.610, LR
Wr{84.5U/L, HUREES1.0%, Fitk67.6%; BEg
Y 5 ALPIZWIE T E R MAUCHKH0.710, USSR
71.0%, ¥EH1E65.7%, WWEI1, %£3. BMIZWH
JEERAUCKH0.655, FefE#iWiE23.7kg/m’,
JRIETS 1%, FrHrES1.5%; Mgi2 Wi i £k
AUCH0.648, A EMKMI{EO0.895mmol/L, R
62.8%, FS1E60.0%, BMIEESMgis Wi i 24
FAUCH0.714, FHIEKET1.0%, 45554E65.7%, UL
K2, %3,



N - NI ==
LB 2026 4 5 A% 64 55 14 1) i E -
F1 WAEBRENELZEMLEER
T H L-BMD 4 (n=125) H-BMD 4 (n=125) Va4 P
PR [n (%) ] 11.86 <0.001
57 (45.6) 84 (67.2)
& 68 (54.4) 41 (32.8)
BIFFEIME 7 (%) ] 0.195 0.659
= 93 (74.4) 96 (76.8)
i 32 (25.6) 29 (232)
M (0, 05), %] 67 (56, 74) 55 (45, 64.5) -5.416 <0.001
BMI[M (Q,, 0;) , kg/m’] 21.8 (19.9, 23.7) 23.6 (20.9, 27.0) —4.338 <0.001
3 BMD[M (Q,, Q;) , glem’] 0.66 (0.58, 0.74) 0.89 (0.83, 0.99) —13.666 <0.001
Hb[M (Q,, O;) ., g/L] 106.0 (94.5, 121.5) 113.0 (98.0, 127.5) -2.264 0.024
TG[M (Q,, Q) , mmol/L] 122 (0.94, 1.84) 1.63 (1.07, 2.88) -3.010 0.003
CsCa[M (Q,, Q;) , mmol/L] 2.30 (2.20, 2.36) 2.30 (221, 2.37) -0.751 0.452
Mg[M (Q,, O;) , mmol/L] 0.84 (0.76, 0.96) 0.93 (0.81, 1.07) -3.879 <0.001
P[M (Q,, Oy) , mmol/L] 1.38 (1.15, 1.68) 142 (121, 2.04) -1.351 0.452
iPTH[M (Q,, O;) , ng/L] 100.0 (50.0, 232.0) 1223 (43.9, 288.4) —0.584 0.559
AIb[M (O, 0,) . g/L] 34.8 (312, 38.6) 37.7 (33.1, 40.9) —2.569 0.010
eGFR[M (Q,, O;) , ml/ (min-1.73m’) ] 132 (6.4, 43.8) 13.0 (5.5, 46.8) —0.157 0.876
R2 BXTBMDTHEEREZAS
iz LGS EACES
- OR (95%CI ) B P OR (95%CI ) B P
Lotk 1.126 (0.678~1.871) 0.119 0.646 0.833 (0.454~1.527) -0.183 0.554
AEHS 1.049 (1.028~1.069) 0.048 <0.001 1.049 (1.026~1.074) 0.048 <0.001
BMI 0.841 (0.777~0.909 ) -0.174 <0.001 0.830 (0.757~0.911 ) —0.186 <0.001
ALP 1.008 (1.002~1.015) 0.008 0.017 1.009 (1.001~1.017) 0.009 0.036
Alb 0.957 (0.919~0.997 ) —0.044 0.033 0.978 (0.935~1.022) -0.023 0.322
TG 0.818 (0.686~0.977) ~0.200 0.026 0.931 (0.497~1.144) —0.071 0.497
Mg 0.055 (0.012~0.248 ) —2.896 <0.001 0.037 (0.005~0.294 ) —3.285 0.002
100 — 3 FBUUERIZHH X T BEREXNISHTEE
AL AUC 95%CI P
80 —
EASAT
A 0.681 0.614~0.748 <0.001
60 [—
= ALP 0.610 0.540~0.681 0.003
ﬁ% 40 A5 +ALP 0.710 0.646~0.775 <0.001
=
= ——  /FIRHALP PR R R
20 — AP BMI 0.655 0.585~0.724 <0.001
— R
. Mg 0.648 0.580~0.717 <0.001
0 * * * * * BMI+Mg 0.714 0.649~0.779 <0.001
20 40 60 80 100
1455 (%) L
3 itig

Bl iR, ALPIZETBX T BREKXKIROCH &S HT

100 [~

80

60

-
Eﬁ: 40
20
1-F554E (%)
M2 BMI, MgiHilX®i B RELMWROCHZH
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ATIFGE H AR FIAL P2 575 B ot 2 2% Rk Sr
fabr &R, BMIFIMgREIRP IR R . HAlE 5 CKD-
MBD#r&Y) (Ca, P, iPTH) 5BMDJC i # A X%
PEo AW CKDEA B B AR K ERHI58%,
TR, SRS REA—FT, &
5 L 5L CKD-MBDFR E ) WICsCa, P, iPTHAE
[N P e B2y = SN VAN 50 AR /R R IR
B0 AT BEAEAE R BRES, ATRE IR A . DOF
53 CKD3~5 I 2 281y o4 Qi 25 L 7T BB 1 ARk 21 i
FRMBMDARERE , HiPTHXEAR A5 Hegsis 5"
QA ML R M AR PR, nTREE e 2R
WS LUK A P B CERIR S BCKD R )
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R RHLE LA e AR & 24 A ST SE 5
P5BMDTE XM, HCKDEH FEEIPTHAL S 1,
AR iPTHAE AL Gebr i W vl e 2 B R 2 W) 1%
FU AR NI R T L HT H LCK DR (12 A
PRI , ALK L Gedabn il BEAS & LAUERA PEAS B
fERHERES

AP SR CKD SR G H  2R i E 2w fa A
., AU ROCIERINA RIFHIZWINE. FiE
ARSI K, CKD R -l % s/ 1 B e i3 o
HATREH A RDE = | 80 R S Uk — ™.
AT 1 I AT E M 59.5% , =605 JCKD
FRAE AR B T B R i e AR

ALPH BHARbREY), TEARMSE TIECKDEA
HECAT B R RS, G R . ALPT & R s
EERRTEER, FECKD R il I 4k kM HOIR 5%
BRI e TCUE S U B e Bt B . ChenZEM G5
IESECKDE H W ALPT = 5 BMD T [ A B g i
JAURS: 38 TR 56 . ALPAG I 55 HoAth B 5 b i 4 4N
BRI R ACHR Com R A E, BRI B0 A5, BRARERAIR,
ALPHAERWTE }84.5U/L,

BMUZHE T H R ERNRHE, 56518
WAFE R RS ST AR . O
M4 T B far X BT A LR SRR, AR Wolff
S, AU R e T AL, B4 imBMD!; LG
iR A I 2R . HREK R S A A At R
SRR T EAY; Q%R I BMEE # L%
AR EFRRE, AR TEREREGM, Kim& L
BN S & 5SBMDEIEAIX, M7ECKDEE 1,
AR FRA R SRR TR, nl @ LA &k
D BB REEAE KN T-1 KOG, RS 4 T
14 25 2 BRI A R ER. R, 4Ry
FIBMIAI R A7 TR 25 0 CK D SR 5 0 B B EL AT

AHIF 5 25 B 2R B Mg S 4858 0 19 ot % 2R i £ 4
H#E . Mefea R h ZEREEERH, 2967%01A&N
MefBAF e E B, SRR KA AR Sh # ()
YRLER Sy, S HaETIE R ELEY R4 A A
BB AT ae", IkAh, Mgl = ik S EBMDEAR
A F AL . CKDEE i T 15 IEHE T AE 2
W, 2R B B R, Mef RIS R A H L. B
FERWBHT L MgZKF 5 BT U 2 AR, R
ob, BETEIEH Mgy BE R A BER, (T g BRAGEE
MEER?,  E A TCAF7E B8 48 H CKD A 18 B Mg
WX )™ AHF 7845 T R GERRE 24 Mg 7K X 1

CHINA MODERN DOCTOR  Vol. 64 No. 14 May 2026

BiCKDEHH I EREXELR, S HENMg,
XMg<0.895mmol/LE 15 M 4hMg.

KW GAFAE— 2 R BR 1 . DA FE by i I 1
WHIE, TCEHE IR R QRWABIHERE S5
T N 0 ot o A = 1 Kt AP S W N
B A 6 R 3R RN ORI 3 AR Hr CKD A B ft
R PR ST T R Mg, 4Rl . ALPRIBMIEK &
FEE R T B R LA R A2 WsiRe , ARMFIE N R
FE T RTHE IR IR Se R P A, IR
T 22 PR 2R XU A (g A Ak TSR

FlaRhze: FIAMEL I BFARALEA TR,
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