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HWE: BN WEAFESYZEEMNEERER(CKD) 85 TSIk LS 55 EKTEHRER, N CKD AR 582 F A #T
JE B A E 50 BB W B G 4 A S e R IRF8 5 o Ak DIARBRIT S RAER M ESE CKD IEEVIRIT B & I3t
G fE R AT ER AR, R R BEE X 4R W i ( DXA) ) 5 B ME 45 R I X1 B 25 B /K7 ( BMID) |, W) B SR % 2. 2 15 B B 75 4R
EHF) Pk AR - TR (IMT) K REBE S 0945 80 ; B A SPSS18. 0 3R 44, B3 40 A B 25 B K 5 33 Bkl RE i b B 56 3R
R CKD B H T KV Xt B4 B Z MK ( -2.4SD £0. 18 £ - 0. 88D £0.24,P <0.01) ; ¢ &7 CKD B & 1,
B hERES R (GFR) S EBEKTR2UEME, FHMLEERE HIFE X (P <0.05 3 P <0.01);CKD B2 3 3h kN IE
HRJE R (TMT) (0.78 £0.21 11 0.71 £0.24 mm, P <0.01) &K H ¥ B (66. 6% X 36% , P < 0.01) 3 5 bk i 4L i 4 95 &
(66.6% . 36% ,P <0.01) IR FEX MAY B ER S BEMAET I B, 8% E/KF5 hsCRP TG, 1 8 . iPTH . Il 4T % &
(Hb) ZIEM (P <0.05 5 P <0.01),5 GFR M45 M [ [1(SAlb) IMT B I8 o 30 2h fk 6 fb i B SR L2 S A X (P <
0.05 5 P <0.01); ZHEHEZEL BT B, F 8 AR B8 PR IR 258 L) & BMD J2 CKD 52 3 2l lioms 42 i 0 57 f&
B R %, CKD 3% IMT H Xt B2 55 22 3 2 (P < 0. 01) , H: 201 3h ik o 42 B e S0 4G HH 28 66% , 2o BG4 1 K 2R 36% (P <
0.01) ,CKD H i A 228 0 3 g ok IMT 3 2 A AR SEBL W PHPE R E W BB (P <0.05) , 4% ] CKD B B HE E K
BERK, B S OR ML, B R TTRER CKD BEF Lo BOR AW RERE R Z —, shikBAmE LT 5 5 i,
5EHENATE A .CKD A4 R E B EHATREMLE, BERBERMEREZSZ A IRFE A, B RIS 3l Ik
WAL EMX, —HEE AR,
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Abstract; Objective To investigate the relationship between bone mineral density ( BMD) and carotid atherosclerosis in elderly
patients with chronic kidney disease ( CKD) at different stages, and to provide theoretical and clinical guidance for the prevention
and treatment of osteoporosis and cardiovascular diseases in elderly people with different stages of CKD. Methods The elderly
CKD non-dialysis patients in outpatient and inpatient of our hospital were research subjects. The healthy elderly people were in the
control group. BMD of the lumbar spine and the femoral region was measured using dual energy X-ray absorptiometry ( DXA). The
intimal media thickness ( IMT ) and atherosclerosis plaque of the carotid artery were measured using a color Doppler
ultrasonography. SPSS 18.0 software package was used for statistical analysis of the relationship between BMD and carotid

atherosclerosis. Results BMD in CKD patients was significantly lower than that in healthy control group ( —2.4SD +0. 18 vs. -
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0.8SD +0.24, P <0.01). In non-dialysis CKD patients, glomerular filtration rate ( GFR) was positively correlated with BMD
and there were significant differences among groups (P <0.05 or P <0.01). IMT (0.78 £0.21 vs. 0.71 £0.24 mm, P <0.01)
and plaque formation (66.6% vs. 36% , P <0.01) increased in CKD patients. The prevalence of carotid atherosclerosis increased
in CKD patients compared to healthy controls (66.6% vs 36% , P <0.01). The linear correlation analysis showed that BMD was
positively correlated with hsCRP, TG, serum phosphorus, iPTH, and hemoglobin ( P <0.05 or P <0.01), but was negatively
correlated with GFR, serum calcium, SAIb, IMT, plaque, and the prevalence of carotid atherosclerosis (P <0.05 or P <0.01).
The stepwise regression analysis showed that age, systolic blood pressure, diabetes, smoking, drugs, and BMD were independent
risk factors of carotid artery disease in CKD patients. The IMT of CKD patients was significantly thicker than that in the control
group (P <0.01). The total detectable rate of carotid atherosclerotic plaques was 66% , which was significantly higher than that of
the control group (36% , P <0.01). The positive detectable rate of carotid IMT thickening and atheromatous plaque was more
obvious in the middle and late stage of CKD (P <0.05). Conclusion BMD is significantly lower in patients with CKD at various
stages and is associated with carotid artery disease. Osteoporosis may be one of the risk factors for atherosclerosis in CKD patients.
The formation of atherosclerotic plaque is closely related to age, blood lipid, CKD different stages, and BMD, and has obvious

similarities with the risk factors of osteoporosis. There is a close relationship between osteoporosis and atherosclerosis. The two can

be either cause or effect and can be affected by a common factor.
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F(LDL) (15 ( Ca) (ML B (P) A EHE B (Alb) , &
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Table 1 The clinical data and laboratory examination results of CKD patients (% +s)

‘H %1 (BMD)
HH 441 (n=110) T> -18D 235D <T < ~15D VA PiH
W T < -2.58D
(n=36) (n=74)
Age(years) 73.2+11.5 76.6+12.3 78.3+£15.5 4. 020 0. 005
male [n(% )] 68(61.8% ) 25(69.4% ) 43(58.1%) 4.980 0.281
SP(mmHg) 154.5 +20. 1 155.5 +19.2 161.2 £23.2 5.020 0.225
DP( mmHg) 83.7+15.2 81.6+12.9 87.1x13.8 4.770 0. 549
hsCRP (mg/L) 8.52 +5.39 5.77 +4.28 10.99 +5.35 9. 670 0. 007
Hb(g/L) 116.21 +17.79 125.56 +15.91 88.13 +18. 68 7.510 0. 023
SAlb(g/L) 38.97 £7.25 40.05 £5.33 35.22 £4.55 6. 860 0.034
Teh( mmol/L) 4.84 1.8l 4.63 £0.94 5.19 0. 88 5.820 0.091
TG ( mmol/L) 1.82 £0.97 1.65 £0.99 1.99 £1.25 6.510 0.245
HDL-C( mmol/L) 1.24 £0.32 1.25 £0.35 1.28 £0.43 5.630 0. 168
LDT.-C(mmol/T) 2.94 +1.39 2.84+0.73 3.19 1,48 5.710 0. 083
Ca(mmol/L) 2.39 0. 38 2.51 0. 65 2.09 £0.93 6. 580 0. 043
P( mmol/L) 1.82 £0.51 1.45 £0.53 2.17 £0.61 7. 630 0. 026
iPTH (ng/L) 262.23 +117.2 156.27 +91.27 363.45 +171.32 10. 020 0. 006
CKDI ~2 36(32.7% ) 16(44. 4% ) 23(0% ) 105. 200 0. 002
CKD3 ~4 32(29.9% ) 8(22.2% ) 24(32.4% ) 18.300 0.0012
CKD5 42(38.2% ) 0(0% ) 42(56.8% ) 125. 400 0. 0009
AS[n(% )] 75(68.2% ) 12(10.9% ) 63(84.5% ) 20. 200 0. 0011

B, BEEAKF -2.58D <T< ~18SD B T < -2.55D (Y RH ,#°4 CKD H B (CKD4 ~ 5 #)  hsCRP TG (L B A1 iPTH K 5F-, ¥ & 2 7t
(P <0.058 P <0.01);SAlb Hb IM45/KF, B ERMK(IE P <0.05),
Note: In patients with BMD -2.5SD <T < —18D or T < -2.5SD (CKD4 - 5), hsCRP, TG, TG, P, and iPTH levels were significantly higher

(P < 0.050r P < 0.01), while $Alb, Hb, and serum calcium levels were significantly lower (P < 0.05).



1130 o P B A 2

2018 £ 9 A% 24 %% 98] Chin J Osteoporos, September 2018, Vol 24, No.9

2.2 12RO AR E S gl Bk IMT Do A6 B B (1) K
) 25 R

CKD B IMT SEH54(0.78 +0.21)mm, H*f
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B IS PR AR R L BAR H 2R 100% , W 25 T X
MR (20% ,P <0.01), CKD v g 3] i 3 25 3f ik 45
FEBED Ay BH A R IMT I 2 58 fin & % (P < 0.05)
(£2),

2 4520 CKD s 5 {d bR BR 20 S0 20 ik i 7 ks o 45 2R

Table 2 The carotid ultrasound detection results of CKD patient groups and healthy control group

DEARIT " ST i

4 | IH S 4, S 3 paliy
Heallh control 50 0.85 +0.24 19(38% ) 18(36% ) 18(36% )
CKD1 ~2 36 0.92 £0.29 25(69.3% )" 23(63.8% )? 23(63.8% )?
CKD3 ~4 32 1.18 +0. 28" 26(81.2% )" 24(66.6% )* 24(66.6% )%
CKD5 42 1.27 £0.2122°7 42(100% )*-*° 42(100% )*°+° 42(100.0% )27
F 7.230
x2 8. 870 29. 560 51.210
P 0.031 0.023 0. 00014 0. 00011

TSR EARE,1) P <0.05,2) P <0.01;5 CKD2 ~3 #iH#, 3) P <0.05,4) P <0.01;%5 CKD4 #Jth%:, 5) P <0.05;
Note: compared with the healthy control group, 1) P <0.05, 2) P <0.01; compared with CKD2 -3,3) P<0.05,4) P<0.01; compared with

CKD4 phase, 5) P <0.05.

2.3 CKD &35 & % BKF 5 88 bkop 28 1 5C R

R3SHFE KT S O AL 1 06 &

Table 3 The relationship between bone mineral density and carotid artery lesions among the groups

ik i BMD BMD( A& AS) BMD (G AS)
Healthy control group 50 -0.85D +0.24 -1.28D +0.27 -0.78D +0.26
CKD1~2 36 —1.68D £0.291 —1.98D £0. 291 —1.48D £0.29
CKD 3 ~4 32 —2.48D £0. 18723 —-2.6SD £0. 13%3 -2.38D £0.24
CKDS5 42 —2.85D £0.212%7 —-2.98D £0. 142*° -2.7SD 0. 18

IR W R AR Rr , ST AL ,1) P<0.05,2) P<0.01;5 CKD2 ~3 L% ,3) P <0.05,4) P<0.01;5 CKD4 JifLIb%:,

5)P <0.05.6) P<0.01;

Note: The marked number in the table indicates that compared with the healthy control group, 1) P <0.05, 2) P <0.01, compared with CKD2 -
3,3) P<0.05,4) P<0.01, and compared with CKD4 phase, 5) P <0.05, 6) P <0.01.

2.4 CKD BH43 AS LT B4 0

Logistic & # M5 4347, L HBG (ALB  H R 32 i
BE DL RO A0 4R s B R 9 . CRP BMD | 1
M s 2G5 s ok B AR R, DL B ik o S o R B R (R

< L
S

3 i

CKD 835 & 5 W I & e 52 I K 3 Jik ok # 4 4k
PR AR, A T35 8 AR, & 0% B B 42
B, &L 2 i A . A 7RIS e T I R0, 4
R & A O i I R B XL . CKD B R
AS TR R, H A R, T REAS U 4 1
W A | g I e 0t W RO SR AL S I R 2R, T L
BN AENASE RFESHFERE, K45
K FEWR B W) R R CKD B H O I B

F4 CKD BESIF AS WL ITE 4T

Table 4 The multiple regression analysis of

CKD patients with AS

A5 FBME MR Wald FHM AHE PME ORfE
Age 1.508  0.502 9.021 1 0. 003 0.221
ALB -0.031  0.339 0.009 1 0.926 0.969
PTH -0.693  0.315 3.076 1 0. 053 0.438
HBG 0.542  0.341 2.523 1 0.112 1.720
DP 1.419  0.540 6. 906 1 0. 009 0.242
Diabetes 2.269  0.532 18. 162 1 0. 000 9. 666
CRP -0.262  0.212 1.531 1 0.216 0.769
BMD -0.030  0.299 4.612 1 0. 032 1.031
smoke 0.619  0.315 3. 866 1 0. 049 0.538
drug -1.616  0.283 32.619 1 0. 000 0.199
constant 1.351  0.533 6.421 1 0.011 3. 860

T AR SR T R IR O WO 25 L B BMD 2 e 08 4
HE A 76 e ) ik OR RE BE L B SE I R R (3 P <0, 05)

Note; Age, systolic blood pressure, diabetes, smoking, drugs, and
BMD were risk faclors of carolid atherosclerosis in palienls with middle

and late stage chronic kidney diseases (P <0.05)
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b, B Ik o A A 4k 5 B T B b AR AR S A R R
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2 ARG CKD 827 & A 3h ko A 1 Ak 0 1
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