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The correlation between urinary albumin level and coronary artery calcification in

patients with chronic kidney disease undergoing peritoneal dialysis

WANG Juan, TIAN Min, CAO Lina, SHANG Bangjuan, LI Bingquan, TANG Li, LI Cheng, SONG Qianli

( Department of Nephrology, Xianyang Central Hospital, Xianyang, Shaanxi 712000, China)

[ ABSTRACT] Aim To investigate the correlation between urinary albumin (UAlb) level and coronary artery calci-
fication (CAC) in patients with chronic kidney disease (CKD) undergoing peritoneal dialysis (PD). Methods 186
CKD patients hospitalized in Xianyang Central Hospital for PD treatment from February 2020 to June 2022 were selected as
research objects and included in the training set; according to Rumberger CAC grading method, they were divided into non-
calcification group (0 ~ 10 points, 80 cases) and calcification group (>10 points, 106 cases) ; according to the same crite-
ria, 62 CKD patients hospitalized in Xianyang Central Hospital for PD treatment from July 2022 to November 2022 were in-
cluded in the validation set.  The clinical data of the two groups were compared and analyzed.  The threshold effect of
UAIb was determined by curve fitting and threshold effect analysis. ~ Multivariate Logistic regression was used to analyze
the risk factors affecting the occurrence of CAC, and an nomogram prediction model was constructed and evaluated.
Results When UAIb>30 mg/L, the risk of CAC increased with the increase of its level.  Age>50 years old, dialysis
time>20 months, diabetes, neutrophil-to-lymphocyte ratio (NLR) =3.5, phosphorus=1. 8 mmol/L, and UAIb>30 mg/L
were independent risk factors for CAC (P<0.05). The evaluation results showed that the discrimination, accuracy and
effectiveness of the nomograph prediction model were high. Conclusions When UAlb>30 mg/L, the risk of CAC in-
creases with its level.  Age>50 years old, dialysis time>20 months, diabetes, NLR=3.5, phosphorus =1. 8 mmol/L,
UAIb>30 mg/L are all independent risk factors for CAC.
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FI I, F Bl AR S 748 44 B IESS ( chronic kidney
disease , CKD) ¥ 3= 24385 A1 77 12 R 1L 3% B (hemodi-
alysis , HD ) FE I3 #7 ( peritoneal dialysis, PD) "'/,
5 HD HLL, PD B4 1 55 HLARAE 5 | i 3h )
FRAE N D REACHS | M A A F A L F e PR
RS R 32 BT A DG 9T K RE LB 22 B

S FEE 0 LR O o B A AE AR HRE, ST
E A2 R GE R IF R AE B W 32 B T AL, v 85 e A 38
F Al FE MG H T UK 2T AL, LA
WAL, EE L A0 ME REE, FBURE TR
FETZ BRI, H ORI A T SR 9 10 S AL P A
W R LA R B, AR B0 K A I A A 2y
(R etk 3l ik E5 4K ( coronary artery calcification, CAC)
A, H CAC 548 RO VA S S AH G AE T2 % VI AH
K MW R, B E CKD B E T A
65% LA S A B ERG 8.3 i 809% 437 CAC™

PR #E H (urinary albumin, UAIb) f& DL P JZ $t
P R R 1048 A8 A e R B, TE 1B LT, IR
W S D 2 HOK P R A B T
R, DA AR B 300 U 2 RE 32 40, 2 R0 il
ERENEMIERT . Bk, A5 EEEAT PD IR
1Y 186 il CKD & N BF 58 X 5, ¥R 58 52 Wil [ 3
CAC RERIFERF R LA UAIb 5 CAC HYACHE,
il R BREA ST 5 58 LA FRAIR CAC A1
WS,

1 #ARFAE

MR &

RHR K B R, #2020 £ 2 A—
2022 456 A FR M F 0 ERERAT PD BT W
186 7] CKD £ % h X at &, A NI, H,
B 114 B, 72 B, F 20 ~75 ¥, F
(50.81 £10.54) %, f& Jit 4% # ( body mass index,
BMI) % (23.32+3.41) kg/m’, R # Rumberger
CAC BE 2% %™, 2 h B4 4 (0 ~ 10 4,80
) Fr 4B G4 (>10 4,106 ) , 4% B A8 B AR 7 %
#2022 7 A—11 A TARKAERAT PD &7 17 62
] CKD &2, 4 NI iE & |, D5 3F F 3 42 A B
M, HA, B35 6, &t 27 B, 22 ~ 74
%3 (50.12+£10.83) %, BMI # (23.10+3.33)
kg/m’, Wi B AW A BMI A LR # 2 F
(P>0.05) , EAMhit, RAREKRKEFREE

1.1

ReHRME EEREXBHEZRERES,

PR (1) #F4 CKD B iR  (2) &
BEHEAT PD, Holfm R % 8 72 %5 (3) R E & R R
(4)F%>18 ¥, HIRAT W (1) &R % R Al
PR g (2) & FF AT B, &% o i R R R
(3)AHTEME; ()3 MA AR,
1.2 —MRBFRIE

KO B B A (BMIF 32 30 ik E (mean
arterial pressure, MAP) Jk % 7% Fr 46 2L (Kv/'V) (A7
M EE B RE CREE PR AR RS
8 Ji, t. 18 ( neutrophil-to-lymphocyte ratio, NLR) | f& 5
B 5 /N 2R 3T % (estimated glomerular filtration rate,
eGFR) HF IE45 R 458 AR,
1.3 LI EISHRE T

KERE R4 ~5 mL, EATAH T PD %
B RATA, B BEEK SR R MR R R A &, R A
HUAR K G 5 A W 7 A B B OR 7 IR % & (intact
parathyroid hormone ,iPTH) ; 5k J % 7% 7% ot % 46 I &
Pk 28 He A ok B 48 HE s R R 2 B 3h A o AT X
(LX20, Beckman-Coulter /A 8 ) | & % B2 [E B ( total
cholesterol, TC) | H 1 = B (triglyceride, TG) 1% % &
fig & & 2 [E B2 (low density lipoprotein cholesterol , LD-
LC) .7 % JZ Jig % & 2 B ¥ (high density lipoprotein
cholesterol , HDLC) . C X i & & ( C-reactive protein,
CRP) . i1 21 Z& & ( hemoglobin, Hb) | it AL B ( serum
creatinine ,SCr) & B (uric acid, UA) & UAlb & F; %
F B F B AR R AR T o V45 KT R R B &
kA T ofn & K S 5k F Calmegite Fb 88 3 40 1 afn 4
K R A AR AR K% & Beckman-Coulter /A 7
R, AR B USRI 25-2 4% £ & D[25-
hydroxy vitamin D,25(0H)D],
1.4 PDEITAHR

% ¥ 1.5% ~2. 5% %454 & 4 WK A % PD )
(SNEHRETHSARANE),EENEE2 /K,
3~4 R/KR,FELAFEVRPD HIE 6 L B/ 4 h, R
2L G B EFERPDE2L HHE4h,
1.5 SFHitESH

R SPSS 23.0 Suit M o AT T B, EA
AW ER B s, KA BB LAFER 55t
BRI (%) &7, KA X Bk, @& E5
A # UAIb 5§ CAC ty % &, B o AT BN, 3K
B # BrE, X F % H % Logistic B V347 % " CAC
KAk FE %, KA Empower Stats 2 R 4t 1t %
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Y F ARARE, XA R R rms A 72 7
L ETMAEA K F %R #H T AE4FAE (receiver oper-
ating characteristic, ROC) #1 % #1 Hosmer-Lemeshow
goodness-of-fit 1 365 A 0y X o & Fu A vE & | K A Il
JR Rt % AT 3% (decision curve analysis, DCA ) i
MR AEER . 430 K «=0.05,

2 % R

2.1 WABREWIGKFLELE

5IE5 A 4 A L, B85 Ak 2 R 3 Y A B s ] o
T W PRI W2 AR s 1) L 9 B, AR TR R NLR L I
. CaxP iPTH 2 UAlb 7K V-5 5, eGFR 7K V- H %
(P<0.05), ML AEE A BMI MAP Kv/V | &
L& . Hb ,CRP ,SCr, UA | Ifil. £ .25 (OH) D BF1E45 .
TC. TG .LDLC /% HDLC ol 22 57(P>0.05;%K 1) .

*1. MABRENRKRZRER
Table 1. Comparison of clinical data between

the two groups of patients

SiH TSR AL Uy p
(n=80) (n=106)
W % 49.16+10.22  52.46x10.86 2.104 0.037
/(% ) ] 0.814 0.367
5 52(65.00) 62(58.49)
Y 28(35.00) 44(41.51)
BMI/ (kg/m?) 23.61+3.61  23.04%3.21 1.136 0.257
MAP/mmHg 101.32+9.43  103.10+11.54 1.125 0.262
Kt/V 1.91+0.21 1.98+0.32  1.699 0.091
B A 16.43+4.60  25.32%6.83 7.786 <0.001
IR/ [BI(% )]  61(76.25) 88(83.02)  1.311 0.252
BRI/ [ 0(% )] 13(16.25) 33(31.13)  5.424 0.020
AR/ [B(%)]  16(20.00) 36(33.96)  4.413 0.036
Hb/(g/L) 102.87+23.54 105.17+25.93 0.623 0.534
NLR 2.72+0.90 3.96+1.31  7.268 <0.001
CRP/(mg/L) 3.431.11 3.77£1.22  1.955 0.052
SCr/(pmol/L)  733.65£122.41 758.10+126.52 1.323 0.187
UA/ ( pmol/L) 407.10+67.65 391.54+60.54 1.650 0.101
ML/ (mmol/LL) 1.580.52 1.96+0.65  4.293 <0.001
4%/ ( mmol/L) 0.970.30 1.02£0.34  1.044 0.298
25(0H)D/(pg/L)  20.2126.06  21.32+7.11 1.122 0.263
eGFR/[ mL/ (min -
gt 17.54+4.32  12.7623.19  8.682 <0.001
1.73 m?) ]
BFIESS/ (mmol/L)  2.22+0.71 2.26+0.75  0.368 0.713
CaxP/[ (mmol/L)?]  3.65+1.21 4.43%1.47  3.860 <0.001
iPTH/ (ng/L) 327.65+54.91 667.65+111.91 24.987 <0.001
TC/ (mmol/L) 4.21+1.40 3.87£1.25  1.744 0.083
TG/ (mmol/L) 1.330.48 1.21£0.43  1.792 0.075
LDLC/(mmol/L)  2.77%0.87 2.54%0.97 1.673 0.096
HDLC/ (mmol/L)  1.220.42 1.21£0.43  0.159 0.874
UAIb/ (mg/L) 28.98+5.43  32.33%5.76  4.024 <0.001

T2 HFRRAE,

2.2 H&MERBERSSH

PRI S M AUA i KB, B UALb 7K
TR, CAC 1 & AR KRS 22 a3, 7eth 4l
AR L 220 0 BE RN 53T A BR, XS UAlb<
30 mg/L I}, & HACERI TR, CAC BY &A= XU A
252, H OR {4 1. 000 (95% CI:0.992 ~1.016,
P=0.360) ;24 UAlb>30 mg/L i, fifi % HK iy 7+
1=, CAC [ & A AR 2 T %, H OR fH 0 0. 963
(95% C1:0. 948 ~0.979,P<0.001;# 1),

80} o

CACE ERK/%
» ]
5 8

N
o

20 2.5 Sb 3‘5 4b
UAIb/(mg/L)
1. Alb 5 CAC ZERE R # &GS
Figure 1. Curve fitting analysis of Alb and CAC

occurrence risk

2.3 HEZE Logistic BIF4

DI 1 g 22 5 i3 (P<0.05) W4 bR H 72
i, DL CAC JB B A IHAS 3 WA Z IR Logistic [F]
JASMT G5B R AR >50 % SBHTET ] >20 S
FR%% NLR=3.5 [fi#§=1.8 mmol/L UAIb>30 mg/L 3]
J& CAC KA fER N ER (P<0.05; 5 2) .

TE OR(95%Cl) i P&
Fif  <50% s24 *
|
>50% 1.282(1.087~1.997) :i* 0.40
FEHATE <204 520 -
>201™A 6.435(3.480~11.510)§ ——a———— <0.001
WRE % sxm  h
]
| 1.597(1.074~3.007) :}l—- 0.026
NLR <35 H2m ;
=35 5.755(3.013~10.993)§ e 0
<1.8 mmol/L SEE +
1
Mm% >1.8 mmol/L 4,271(2,335~7,e79)§ = 0.001
UAIb <30 mg/L S2E +
>30mgll  2.562(1.449~4.947) :>—I—o 0.005

012 4 6 8 10 12

2. N CAC ZEM K EEZHRKE
Figure 2. Forest map of risk factors affecting the

occurrence of CAC
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2.4 MIEIILETNEE

FE Tl ST GRS PR AR 5] 2k Pl TN AR AR | AR i
Sak R r g HH1T I AF IR >50 2T 12
gy BENTEE ] >20 A4S T 82 43, Bl IR 9 K T 22
53 ,NLR=3. 5 BT 78 43, I =1. 8 mmol/L T 64
4%, UAIb>30 mg/L T 42 43, #3300 43 (& 3) .
2.5 1EBGTEM

K H Bootstrap ¥ (J5 45 5 s 5 &2 #hFE 1 000 K
Jei ) KB4 Pl T A TR 4 A PN 36 i, A0S 56 i
LI E AR B E, &5 R W, U Sk B RN G IE 4 1Y
C-index 43 %1 A 0. 811 (95% CI:0.677 ~0.932) Fl
0. 820(95% CI:0. 705 ~ 0. 946 ) ; Wi 4E A 1F #h £k 24
S A R4, W4 ROC 19 AUC 4351 h
0.816(95% CI.0.686 ~ 0.945) .0.829 (95% CI.
0.710 ~0.948) , FILEI TR DCA M4k ow
W {EMERTE 1% ~91% I, 153k 25 % >0,, LA 2%

10'“.“ T T

W& ELFRCACE A E

0 0.2 0.4 0.6 0.8 1.0
WEEERFTNCACK £ X

By S TR R HA 50y (R v, ELA R A
U, ARl AR SRR (18 4 5 FTE 6) .

b= N e I G B SLELEL A BN I LA LA B SR ILELALE I G B |
0 10 20 30 40 50 60| 70 (80, 90 100
Y —t
T <50% >50%
B oA 204 B
L
x A"
NLR 35 =35
M 4 g mmoll >1.8 mmol/L
UAlbssol mg/L >30 mg/L
By | LI LA L LB L L L L LB L L L L (LB L L L L LN L B BB L |
0 100 200 300 400 500
CACRAEWE 77T
0.05 0.10.20.4 0.60.8 0.9
B 3. 5|2k E sy
Figure 3. Nomogram prediction model
1.0 o T T T T TT )

WHF £ XBRCACE £ %

0 0.2 0.4 0.6 0.8 1.0
WIFSERBITMICACK £

B 4. TR EY R 2k

Figure 4. Calibration curve of prediction model

B 1.0

0.8

0.2

0 0.2 0.4 0.6 0.8 1.0
17 E

5. FiUEEIEH ROC HiZk
A KNGS B HEIESE .,

Figure 5. ROC curve of prediction model
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0.15 — AR
—HEE
—KRRE
0.10
*
H 0.05
®
b
| \
_005 1 1 1 1 J
0 0.2 0.4 0.6 0.8 1.0
EEHE
Bl 6. AR DCA HZk
Figure 6. DCA curve of prediction model
3 it i

CKD 2468 BN s k2L M i 3 4~ H 5 eGFR<
60 mL/(min - 1.73 m*) . 45 2 BRENG B 5T 4
7%, CKD RIGHESRZ0H 9. 1% , 11 50% 1Y CKD
F R I T 50 M9 95 ( cardiovascular disease,
CVD) MK i B SR HR FE KA R G i ) I
DIESHE 52 A W8 DT AL, CKD 2 e iz ik et
BRI I 30 7 2 IE R D00 I 3 3
A5 4 7 R R AR T A S b
TR R G0, A0 NLE L O UL, 5
BRI /85 A 5 FOU I 48 AR A L, CAC BEBE A R4 73
W CVD [k A R, H ORI R IR YT 35 8 A
A ESALTEAL W AT B L A R

ARWFFEIEBEAT PD IRYT B CKD & R A58 %
%, ZHEK Logistic [FIHMTEE R B8, AF#>50 % |
BT[] >20 4~ A BE R NLR = 3.5 1 # =
1. 8 mmol/L UAIb>30 mg/L #J&47 PD 647 1 CKD
B CAC RAER ST FER 2 Bl & 18 AR W )
B LR P98 43 20 TR 25 38 W e A ek A AR BT
REIZ W E e S 3 W 2 Ak, a5 S B0 A R A | 53
PEFRAG A5 s 9 K B0 15 S 0 | bk R 22 38 K
ZRPPLHI L RE S BOn i a5 e, Wi EiA T R
iE R SRR B A ] 2 5 CKD BB A
FEALAY & R AR BRI R, PD
BIT I CKD B & 5 & E i 851k, MR 4 N
29.9% ~69.5% , FfiZ PD Bf ] AYE K, B B
SRR AL R RE R B 0, B8 5 KA I Sk, =
M SH M, e h T A m R, K]
s — RN INAE SAE RN, [RIEE, o4 A R &%

JBE 5 APt w] 5| o R DR A, D9 Ah, I
W AL B A A S B T K B ML, Cano-Megias
SRS SR PR B CAC T ™, HLOE
CAC £#& ™, CKD & IFHi IR AISET- T &, Nam
061 R 5Y B0 NLR F CAC i 2540 56, ARBF9E 4%
RGH 8, vk g0 R L R 4 IR R A il
7 Bl 40 A1 35 SRS L P9 e A K R, o A
ARG5S H 1 5 A, bk 20 i 8 AT RR O Y A
P T IM0L PN R At B A2 4, A1 2 T T JUL A4 i 3R 7Y
Bk, TN i 45 E5 4 bk L A0 AR DA BT A0 i R
i R 7 A T 3k 4 4 E PR 2 42 F i A 5 4k
%25 & b TH AR A% i ok 5 A0 & kR Ik T
AR I A5 1E LA M54 5 AR Y o LBl
FHA SM22a T, 5% 5 RUNX2/Cbfal | osterix [ 1,
PEFERCEFEAE T ThA1, 2 R AN R e A Sy
A At B 20 S o 8 %o HG R A B £ T AR
BCET 4 20 i A= A B 7 43 W, — 25 i i A
FEUST ) UALD X2 W7 501 o fe i 3 — T AUk
HATSEnyde b, AOCHESR R, UALD 52 CVD 1Y
fEH T AW, 24 UAIb>30 me/L B, fi
HACTE TR, CAC B A KB 2 T #, #2R
UAIb AIAE R HIBA T PD {6Y7HY CKD 3 CAC k4
[FEFRZ — . UAIb AALBEMS I L4 P9 2 41 i T
REAZ PG O, AT 5 0 4 B i 8995 28 15 L, $2R &
GPEIE AN RERE AT 23 5| & — RN RO 1A A%
B HELRAVE FAMLA 1 A A6, B 5 T — 2880

ROC i £k W v 28 )2 DCA |l £k A8 PF A1 &5 21
TR A 5 i ) 2 1 4 2 R I A A ) X
JFE HER S B R

AT HA — 7 19 S5 B AR A AN
WFFE T 1A DR M B A7 7 — LB 25, AR FETE
HEAE (X SRR A5 R n] hy CKD B 11 IR
BT R —E AT

25 g 24 UAIb>30 mg/L i, B 5 HAK (9 7
11, CAC A B 2 ETFHEHY, FiE>50 % B AT
[6)>20 4~ BEFRR NLR =3.5 Ifilf=1.8 mmol/L,
UAIb>30 mg/L #JJ& CAC KM ERRE, &
TF5 BT 4 S 114 5] 4% P 03000 A6 760 5L 265 v ) S 2
KA, HFE 517, 7] 4 PD JRY7 1Y CKD B
CAC KAWL RIS
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