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[Abstract] Objective To investigate the bone mineral density (BMD) levels and their influencing factors in pa-
tients with maintenance hemodialysis (MHD) complicated by refractory secondary hyperparathyroidism (rSHPT), and
analyze the risk factors for osteoporosis (OP). Methods The study included 94 patients with maintenance hemodialysis
(MHD) and refractory secondary hyperparathyroidism (rSHPT) who were treated at Gansu Provincial People’s Hospital
and underwent parathyroidectomy (PTX). During surgery, the size and weight of the parathyroid glands were measured.
Bone mineral density (BMD) of the lumbar spine, femoral neck, and hip joint was measured using dual-energy X-ray ab-
sorptiometry (DXA). Patients were classified into three groups based on their bone mineral density (BMD) : normal bone
mass group, osteopenia group, and osteoporosis group. General information, laboratory test results, maximum parathy-
roid diameter and total weight, bone metabolic markers, and BMD were compared among these three groups. Pearson or

Spearman correlation analysis was utilized to evaluate the correlations between clinical data and BMD of the lumbar spine,
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femoral neck, and hip joint. Univariate and multivariate logistic regression analyses were performed to assess the risk fac-
tors for osteoporosis (OP) in patients with maintenance hemodialysis (MHD) complicated by refractory secondary hyper-
parathyroidism (rfSHPT). Results The results of the correlation analysis showed that lumbar spine BMD was negatively
correlated with gender, alkaline phosphatase, PTH, blood glucose levels ,maximum parathyroid diameter, and total par-
athyroid weight (P<C 0. 05), while it was positively correlated with serum creatinine and osteocalcin levels (P<C0. 05).
Femoral neck BMD was negatively correlated with gender, age, iPTH, blood glucose levels and total parathyroid weight
(P<<0.05), and positively correlated with albumin, 3-CTX, and osteocalcin levels (P<<0. 05). Hip BMD was negatively
correlated with gender, age, alkaline phosphatase, iPTH, blood glucose levels and total parathyroid weight (P<<0.05),
and positively correlated with albumin, serum creatinine, and osteocalcin levels (P<C0. 05). Using the occurrence of oste-
oporosis as the dependent variable, variables that showed significant correlation in the univariate logistic regression analy-
sis, including age, gender, albumin, serum creatinine, blood glucose, iPTH, B-CTX, 25-hydroxyvitamin D , maximum
parathyroid diameter, and total parathyroid weight (all P<<0.05), were included in the multivariate logistic regression a-
nalysis. The results revealed that blood glucose,iPTH, and total parathyroid weight were independent risk factors for os-
teoporosis in patients with maintenance hemodialysis (MHD) complicated by refractory secondary hyperparathyroidism
(rSHPT) (all P<<0.05). Conclusion In patients with maintenance hemodialysis (MHD) complicated by refractory sec-
ondary hyperparathyroidism (rSHPT), blood glucose,intact parathyroid hormone (iPTH), and total parathyroid weight
are independent risk factors for osteoporosis.
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tory secondary hyperparathyroidism, rSHPT) & K
W32 = K F Bk 22 IR i &£ (Parathyroid hormone,
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Table 1 Comparison of clinical data between normal bone mass and ab-

normal bone mass

i BRIEFHG=22) FRBESHG=43) BRERA (=29)
el

B 20090 91) 35(81. 40) 15(51.72)

s 2(9.10) 8(18.60) 14(48,28)
R CH) 40. 77+12. 09 41.63411. 04 47.69+12.06
BMI(kg/m?) 21.33+5.42 21,58+2.68 21.73+4.35
ALB(g/L) 40. 7644, 079 40. 3544, 529 37,5244, 9509
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14 (mmol/ L) 4,67+0.97 4,7940. 83 4,6340.85
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Table 2 Correlation between bone density of lumbar spine, femoral

neck, and hip joint with clinical data in patients

_ [EAHE BMD JB 1 35 BMD 3% BMD
Eiskan

r P r P r P
51 —0.274 0.007 —0.293 0.004 —0.344  0.001
AR —0.193 0.062 —0.256 0.013 —0.284  0.006
BMI —0.092 0.377 —0.143 0.170 —0.017  0.870
HEH 0.180 0.082 0.216 0.037 0.221  0.032
1t L EF 0.262 0.011 0.162 0.118 0.343  0.001
ML JREE  —0.035 0.740 0.020 0.847 0.105  0.315
I 4% —0.216 0.037 —0.265 0.010 —0.269  0.009
I 4 0.098 0.350 —0.030 0.777 0.068  0.515
BIEIMAES  —0.090 0.390 —0.089 0.396 —0.107  0.306
1N T 0.153 0.140 0.104 0.320 0.179  0.085
iPTH 0.369<C0.001 —0.208 0.045 —0.282  0.006

R—CTX 0.155 0.137 0.215 0.037 0. 147 0.156
25(OH)D 0.003 0.974 0.151 0.145 0.174 0.094

G 0.271 0.008 0.199 0.055 0.294  0.004
BAKHAR —0.282 0.006 —0.168 0.106 —0.194  0.061
MER  —0.342 0.001 —0.295 0.004 —0.372 <<0.001
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Table 3 Results of univariate logistic regression analysis for osteoporosis

Eisan B P OR 95%CI
51 —1.636  0.001 0.195 0.072~0. 525
AR 0. 046 0.019 1. 047 1.007~1. 088
BMI 0.015 0. 791 1.015 0.907~1. 136
ALB —0.138  0.007 0. 871 0.788~0. 963
Scr —0.002 0. 007 0.998 0.996~0. 999
UA —0.002 0. 288 0.998 0.993~1.002
I 0.392 0.034 1. 479 1.031~2.124
iz —0.161  0.540 0. 851 0.507~1.427
K IE I 45 0.535 0. 649 1. 708 0.170~17.112
I —0.584  0.142 0.558 0.256~1.217
iPTH/100 0.101 0. 004 1. 106 1.032~1.185
B-CTX —0.448  0.038 0. 639 0.418~0.976
25(0OH)HD —0.124  0.001 0. 884 0.819~0. 953
HHR —0.004  0.324 0. 996 0.989~1. 004
RRAER 0.116 0.010 1.123 1. 028~1. 226
NG 0.623 0.001 1. 865 1.311~2. 655

R4 BREMEBEZE Logistic @A MER
Table 4 Results of multivariate logistic regression analysis for osteoporo-

sis

E=L 7D B P OR 95%CI
51 —3.571  0.001 0.028 0.003~0. 237
AR 0.021 0. 489 1.021 0.963~1.082
ALB —0.027  0.757 0. 974 0.853~1.152
Ser 0. 001 0.515 1. 001 0.998~1.003
1M 4% 0.798 0. 049 2.221 1. 005~4. 908
iPTH/100 0.131 0.019 1.139 1.002~1. 270
B-CTX —0.816  0.031 0. 442 0.221~0. 928
25(0OH)D —0.144  0.017 0. 866 0.770~0. 975
RRAER —0.073  0.353 0. 929 0.796~1. 085
MR 1.025 0. 006 2. 787 1.345~5. 775
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Table 5 Results of univariate Logistic regression analysis for osteoporosis

in female patients

e r B P OR 95%CI
R 0.110 0.030 1.116 1.011~1. 232
BMI —0.004 0.971  0.996 0.806~1. 231
HEMH 0.035 0.693  1.036 0.870~1.233
1 LB —0.003 0.072  0.997 0.993~1. 000
1L bR R —0.006 0.221  0.994 0.986~1.003
I 4% 0. 646 0.192  1.908 0.722~5.039
I —0.030 0.951  0.971 0.378~2.494
K TE I 45 2. 401 0.251 11.031 0.183~664. 906
1L —0.546 0.373  0.579 0.174~1.928
PTH/100 0.137 0.032  1.147 1.012~1. 300
B-CTX —0. 266 0.526  0.798 0.397~1. 602
25(0OHHD —0.079 0.128  0.924 0.836~1.023
HR —0.009 0.172  0.991 0.978~1. 004
RKE® 0.081 0.279  1.085 0.936~1.257
B 1. 246 0.022  3.477 1.201~10. 068
%4 RIS —1.674 0.080 0.188 0.029~1.225
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Table 6 Results of multivariate logistic regression analysis of osteoporosis

in female patients

L7 B P OR 95%CI
AF 0. 074 0. 452 1.077 0. 888~1. 307
iPTH/100 0. 086 0. 268 1. 090 0.936~1. 270

B 0. 905 0.138 2.472 0.748~8.175
% 2R —0.089 0. 965 0.915 0. 017~49. 405

S PTH 430, 51k 58 35 A B o S5 400k 28 X % 1
B VR0t 35 8 5, T BB 3 1 46 20 A S 114 I 9 3R
1B A ok B KU . R, X MHD 4 Jf rSHPT
2k R I AR T A RO N PR A 4 2R e 1)
Xt rSHPT 7% B ) 7™ ks 42 i . oo 0 2 248 425 1 10 380335 7
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