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Correlation between the ratio of urinary protein and creatinine and bone mineral density in

postmenopausal patients with type 2 diabetes
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Abstract: Objective To explore the correlation between bone mineral density and the ratio of urine protein and creatinine in
postmenopausal patients with type 2 diabetes. Methods One hundred and twenty postmenopausal women with type 2 diabetes who
visited our hospital from January 2016 to July 2018 were assessed. The general clinical and biochemical indexes of the patients were
collected and the correlation between the relevant data was analyzed. Results Among 120 postmenopausal patients with type 2
diabetes, the incidences of osteoporosis and osteopenia were 34.2% (41 cases) and 33.3% (40 cases), respectively. Multiple
regression analysis showed that age, BMI, and CCr, were significantly correlated with lumbar BMD ( P<0.05). BMD of the femur
was closely correlated with age only ( P<0.05). Further study showed that the patients with microalbuminuria and macroalbuminuria
[ urine albumin-to-creatinine ratio (UACR) = 30] had a significantly higher incidence of osteoporosis than the subjects with non-
albuminuria ( P<0.05). Conclusion This study suggests that higher levels of UACR may be associated with an increased risk of
osteoporosis in postmenopausal patients with type 2 diabetes.
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Table 1 Comparison of general data in patients at admission

BEH 120 AIG 2 A2 IR 28 1 E [ B/ ( mg/ d L) 98.9+36. 28

W K 55 /0 (% ) 9(7.5%) 1. 3% ALEF/ ( mg/dL) 0.9+0.3

R E/n( %) 12(10.0%) WLEF % % %/ ( ML/ min) 74.7+24.9

Wl /n (%) 60(50. 0% ) B /NERBE %/ [ ML/ (min - 1.73 m?) ] 93.8227. 4

1 103 55 /n (%) 10(8.3%) s A EA/ M/ (mg/g Cr) 47.7+9.0

LB O B SE /(% ) 7(5.8%) FEE

LM EH % 9.7£2.4 Bt/ (g/em? T {H) 0.94£0. 18,-1.47=1.36
JBH [ B2/ (mg/dL) 172.8+38.9 BB/ (g/em® T {H) 0.75+0.16,-1.03+1.34

R2 MAREEESESA AL RS

Table 2 The association between vertebral bone mineral density and each independent variable

i JEAm AL A9 AT Rt bRl AT At 95% B A IX 6]
B PRz B t{H P{a T 1 KR
R/ % -0. 005 0. 001 -0.295 ~2. 647 0. 009 -0.010 -0. 002
PRE L%/ (kg/m?) 0. 008 0. 002 0.231 2.622 0. 008 0. 002 0.016
RS 0. 029 0. 067 0. 039 0. 456 0. 642 -0.103 0.167
5 1 JE 0.021 0. 032 0. 054 0. 641 0.511 -0. 043 0. 089
DM &2 R ] <0. 001 0. 001 0.011 0. 123 0. 878 -0. 004 0. 003
B JH R B/ (mg/dL) <0. 001 <0. 001 -0.010 -0.131 0. 889 -0.001 0. 001
25 I 1B/ (mg/dL) <0. 001 <0. 001 -0.138 -1.553 0.121 -0. 001 <0. 001
M/C [t/ (mg/g Cr) <0. 001 <0. 001 -0.043 -0.534 0. 586 -0.001 <0. 001
B /NERDE 3T 2/ [ MU/ (min » 1. 73 m®) ] <0.001 <0. 001 0.034 0.378 0. 678 <0.001 <0. 001
LT3 B %%/ (m1/min) 0. 002 0. 001 0.358 3,027 0. 002 0. 001 0. 004

R3 BEBAEESENMILERZ M )L

Table 3 The association between hone mineral density of the femur and each independent variable

. e e B B AR 95% B 15 K

’ B bR B {4 PAE TR R
FER/ % -0. 006 0. 001 -0. 501 -4.923 <0. 001 -0.012 -0. 004
REIEE/ (kg/m?) 0. 005 0. 001 0. 201 2.521 0.012 0. 001 0. 009
R 0.029 0.043 0. 051 0. 664 0. 501 -0.058 0.114
510 0. 007 0. 021 0.031 0. 428 0. 657 -0.033 0. 051
DM #5458 i ja] 0. 001 0. 001 0.089 0.993 0.321 -0. 001 0. 003
B [E B/ (me/dL) <0. 001 <0. 001 -0. 062 ~0. 740 0.412 -0. 001 <0. 001
25 1 1l ¥/ ( mg/dL) <0. 001 <0. 001 -0.122 -1.465 0. 130 <0. 001 <0. 001
M/C I/ (mg/g Cr) <0. 001 <0. 001 -0.024 -0.343 0.711 <0. 001 <0. 001
W NER ST 2/ [ MY/ (min - 1.73 m?) ] <0. 001 <0. 001 0.014 0.202 0. 823 <0. 001 <0. 001
WUET 5 % % / (mL/min) 0. 001 0. 001 0.243 2.534 0.010 <0. 001 0. 002

R4 ZHEHE NP Z IR R SR

Table 4 Multiple logistic regression analysis of the relationship between the two groups

. 4&%‘@%6@7&%&# P Exp(B) A B #4 95% & {7 X |A]

B PRifE £ I~ FR (53
ER /B 0.311 0.101 0. 002 1.371 1,111 1.702
IR EE/ (kg/m?) -0.162 0.102 0. 092 0. 842 0. 691 1.032
s 4 s -9.611 4.242 0.022 <0. 001 0.001 0. 281
ek -3.012 2,232 0.173 0. 044 0. 001 3.911
5 i FE -1.221 1.189 0.304 0.291 0.024 3.042
S/ (mg/dL) 0. 031 0.015 0. 066 1.031 0.995 1.072
25 100 %8/ (mg/dL) 0. 007 0. 005 0. 181 1. 006 0.992 1.020
M/C It/ (mg/g Cr) -0.001 0. 007 0.918 0.992 0.980 1.011
B NER ST /[ ML/ (min - 1. 73 m?) ] -0. 001 0.015 0.941 0.993 0. 964 1.031
HLEFE 2/ (mL/min) -0. 161 0.061 0. 007 0. 848 0.751 0.957
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Table 5§

Prevalence difference of osteopenia and osteoporosis

according to the proteinuria

FRH 4 H 5 LR e E

HA UACR<30 UACR =30 HE
B B A i
LIRVIN 19 22 41
FH G4/ % 25.3 48.9 34.2
B
LR YPN 27 13 40
BAH /% 36.0 28.9 33.3
W
[ E-YIN 29 10 39
KT 5 % 38.7 22.2 32.5
Jo% ¢ 75 45 120
3 itig

BARA TLIAT S RE DM 5958 Bk B 37 1 &5 R
W 2 (B A7 7E R Bk, (H DM 5 & 56 P8 E =22 8] B9 56 &R
PEEERY, BRERTRMRIET 1 5 DM 5
BMD FF{% =z [ i 3%, 1 2 % DM M 4 i@ % BMD
MR mME A KT BMD 5B iR 2 0 A
EZ5 TR EZ W EIE K H A R
B B HAD IR R R 2. DM A FTRE T 2 AL
il S BCF B R, B TS S 3 LAE R R AL
L7 (AGEs) ULAL MG S ZERAERKE -1
(IGF-1) K- B AIS . 755 45 PR AE B 8 8 28 L R AE A
B ohRE e R 0 I R A A R B AR 0 B A
HLOANURFR MR (PTH) MBS E, 2™
AEA =B EE RS [1,25-(0H),D) ] By &
B 1 eGFR {& T 60 mL/min (598 ¥k 5 Dk 258
(CRF) W B HEH A2 FfH, &3 PTH F &, 51 & 1,25-
(OH),D KET R, HIL, HFEEHES MBI
H b, 7E 75% ~ 100% 1) CRF B35 W2 B a5
FARMERER" . 7 eGFR #E— B L £ 20~
40 mL/min BB H KA # PTH KV b & & )
B 19 AL T 382, F 5 L PRI S A A R A
ZH

&5 ik R GFR 2 ' ThRE 1Y B tE BARFE 4R,
FLAE I 24 h JRAE A9 ML Cr f Cr HEM LA K
TR CCr e ffith . X+ 2 BB IR B &, B2 &
P IR AT 4 BE VP, DLW 0 95 975 E J A0 X Y4 0T B9 R
Mo T, UACR MK 2 8% H1E 2 A0S R 95 AR
Fo—AERH AR MEAEA RN
O 10 A8 RO B3R A 1 B ST R RS — R L
B9 BE A RO R AN P B T RE R A, T RE BB T I E

F2R F R 50 I8 PR 2 R B 56 2 Ak, B/ ek
JEE AR P Bz T B B A M LA A0 AR B I A /N BR 5 3
BYEAREIR AE AN 7E S OB R L &
R RBIB B, N D RERE AR PR T — E AR W £
YRR B s i TR AR S N R D RE RIS R £ A o,
BT BB AE 3 K 58 R AL B4 & B P R S B AR
oAb A W5 C G UE B T 20 ko R RE £k X BMD A1
e, Bk e B Ak A0 B R B R A =
4 975 B A= S AL AR 52 24 , 76 3l ks #E f AL 9 [R] , — 2
REHME T C N EE A4 A F-6(IL-6)
IR IR R F--u 149 13 7K ST T 8 AR 3 B R A
HiE B HEFR 30 2 4 M A0 i IR R T A ) A 0K
TR A R W S e 2 U 4 e Y I
IL-1 IL-6 F1 /98 IR 3E N F-a 7K BLEE M 56 5 L A1,
T 48 290 e R 98 B 0 L K 00 3 A R A4k, B
g RE A EEEM BMD RIS A A A
RIBACFR I B A BT B R AE M KRR .

TEX A 78 H , 52 M B A R0 B BMD B IR 2
FEAEW BML I CCr, 5 TEH HEH KA, A
UACR I &M ER K EAR AR S B FEAAIE 5
EME, XA L E WA bR R UACR (¥
HOmETRE 54 4 )5 2 RUBE RN B 0 B T B A IE X
B @ MK, 78 UACR /phT 30 mg/g Cr fY R H
IESE Y B A B T 3, SR, 4 15 X Fh s
B R 22 TR A E 09 R AR K. RAE
GFR #f7 - R, KA LI =B LSS R, HH
UACR H1 GFR #5858 i A 5, i DAL A # il 1R
A4 # GFR, MRE £ N K Logistic [[ 1345 45 1,
BT bR B R CCr R Z [ A7 7F A e . 2R
ifi , iR 4 BMD (455, UACR 5 W4 2 8% A B %
AH A

AEFA R R, B, W2l E R 2 Al
DM ({4 2 5 10 2, W ¥ R B = F0 DM A] fig 52 W
BMD S8 i B3 A AE B9 & 0 % (H R TP A ME R
KPS YEIT . HR G AR BHE MG Cr KPR
F 2.0 mg/dL WSR2, LARS DIBFF 58 %0 2 00 L 301 97
W o 2 = AW 98 B A A B iobn 8. &G,
AR 5 R TR W T B 5, D) — TR R = A RE
RURE MR SY . B2, A0 58 3R U1 DK 85 1 A LI be 22
FIRERAELL G 2 BUBE IR A8 B 0B A e XU 155 i
WA FAEY IR EY
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