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[ Abstract ] Objective To. explore the correlation between phase angle (PhA) and severity of abdominal aortic
calcification (AAC) in peritoneal.dialysis (PD) patients and its influence on disease progression. Methods A total of 178
patients undergoing regular, peritoneal dialysis in Shaoxing People's Hospital from March 2022 to May 2023 were enrolled.
According to the abdominal dortic calcification score (AACS), patients were classified as no calcification (AACS=0 points,
n=92), mild calcification”(1 point <AACS<4 points, n=44) and moderate to severe calcification (AACS=5 points, n=42). The
body composition was'measured by bioelectrical impedance analyzer and the PhA was calculated. The clinical, laboratory,
body composition data were collected and compared among three groups. Multivariate logistic regression analysis was
used to .identify” the influencing factors for the severity and progression of AAC. Results There were significant
differences<in~age, dialysis duration, diastolic pressure, diabetes mellitus, alkaline phosphatase, and PhA (all P<0.05).
Multivariate /logistic regression analysis showed that age (OR=1.069, 95%CI: 1.020-1.121, P<0.01), gender (OR=4.340, 95%
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CI. 1.565-12.037, P<<0.01), dialysis duration (OR=1.038, 95%CI: 1.020-1.057, P<0.01), comorbidity with diabetes mellitus (OR=
3.372, 95%CI: 1.167-9.743, P<0.05) and serum homocysteine (OR=1.074, 95%CI: 1.030-1.120, P<0.01) were independent
risk factors for moderate to severe AAC in PD patients, while PhA (OR=0.442, 95% CI. 0.228- 0.856, P<0.05) was a
protective factor. PhA (OR=0.318, 95%CI. 0.144-0.705, P<0.01) and comorbidity with diabetes mellitus (OR=3.705, 95% CI:

1.122-12.236, P<0.05) were significantly associated with rapid progression of AAC in PD patients.

Conclusion Lower PhA is an

independent risk factor for the presence of moderate to severe AAC in PD patients. In addition, low PhA is significantly

related to the rapid progression of AAC in PD patients.
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i R & B, 24 K W) 5 9% (end- stage renal disease,
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R1 SHBEREATOR LR

TiH TeEEIEA] (n=92) BRI ILA] (n=44) o EE AL (n=42) F/Z/*MH Pl

B (%)] 42(45.7) 24(54.5) 14(33.3) 3.946 >0.05
AR (%) 54.75 + 11.39 59.91 +9.22° 64.05+9.87" 11.963 <0.05
BT (A H) 23.50(7.25,45.50) 30.50(9.75,46.75) 43.00(19.75,69.25)™ 13.533 <0.05
G IR (%)) 13(14.1) 14(31.8)" 16(38.1)" 10.911 <0.05
G IO B (%)) 22(23.9) 14(31.8) 16(38.1) 2.996 =0.05
BMI(kg/m?) 22.51(20.68,25.23) 22.84(21.52,25.91) 22.63(20.25,24.34) 1.846 >0.05
Wi (mmHg) 146.35 +23.71 147.23 +22.37 146.12 + 24.69 0.028 >0.05
&7k H (mmHg) 86.83 + 13.63 83.95+ 11.24 80.43 = 12.65" 3.650 <0.05
ALP(U/L) 77.65(59.95,97.08) 87.35(63.73,109.75) 100.80(69.48,121.80)* 6.613 <0.05
A T AL 455 (mmol/L) 2.38(2.27,2.47) 2.37(2.26,2.44) 2.41(2.33,2.55) 4:858 >0.05
11155 (mmol/L) 223 +0.19 2.22+0.20 230+0.21 1.952 >0.05
1fiL 8 (mmol/L) 1.49(1.20,1.75) 1.68(1.32,1.86) 1.47(1.23,1.85) 2.891 >0.05
1% (mmol/L) 0.88(0.82,0.96) 0.90(0.81,0.98) 0.86(0.74,0.93) 2.200 >0.05
iPTH (ng/L) 179.00(109.00,308.50) 194.50(102.25,301.50) 152.50(46.95,354.00) 1.227 >0.05
5 x 3.17(2.77,4.05) 3.61(3.00,4.19) 3.51(2.74,4.20) 2.681 >0.05
I 7] 25 >4 e 2272  pumol/L) 23.67(18.92,28.59) 28.17(20.11,32.74) 26.02(22.63,31.58) 5.268 >0.05
ML, & A (mg/L) 117.20 +25.96 118.91 +28.17 116.38 +28.78 0.099 >0.05
1M PR 2 A (mmol/L) 1937 £6.14 20.23 +5.58 17.66 +5.77 2.120 >0.05
I AL (wmol/L) 871.15(651.58,1 179.13) 909.95(723.35,1 197.40) 960.50((650.28,1 131.18) 0.519 >0.05
1 PRER ( pumol/L) 401.30(361.05,469.58) 399.35(340.10,444.20) 392.00(346.88,428.30) 2.169 >0.05
Hb(g/L) 98.18 +19.27 99.66 +14.75 99.74 + 14.78 0.171 >0.05
LT 12 1 (/L) 32.30(29.60,34.80) 33.35(30.83,35:70) 32.95(29.70,34.70) 1.478 >0.05
CRP(mg/L) 1.32(0.52,3.30) 1.75(0.59,6.39) 2.20(0.94,4.98) 2.264 >0.05
TC(mmol/L) 4.57(3.85,5.21) 449(3,71,5.40) 4.54(3.56,5.33) 0.453 >0.05
TG (mmol/L) 1.77(1.24,2.53) 1,79(1.30,2.98) 1.88(1.40,2.95) 1.203 >0.05
HDL-C(mmol/L) 0.92(0.79,1.16) 0.86(0.75,1.04) 0.87(0.76,1.28) 1.957 >0.05
LDL-C(mmol/L) 2.59(2.10,2.99) 2.62(2.06,3.16) 2.42(191,3.14) 0.647 >0.05
FPG(mmol/L) 4.79(4.39,5.31) 4.59(4.26,5.28) 4.75(4.39,6.29) 1.432 >0.05
BKYV (L) 2.02(1.83,2:33) 2.03(1.72,2.36) 2.06(1.80,2.38) 0.491 >0.05
B CCr(1L/JE) 60.35(49.73,77.10) 56.25(48.70,69.58) 51.75(45.10,66.83) 4.712 >0.05
4 h D/Per 0.65.40.12 0.65 +0.12 0.64 +0.12 0.091 >0.05
ECW (kg) 15:40(12:90518.15) 16.10(12.43,18.58) 14.20(13.20,16.58) 1.689 >0.05
AR (kg) 1730(14.23,22.18) 17.55(13.70,22.05) 14.70(12.43,18.55)" 9.940 <0.05
TBW (kg) 32:10(27.03,40.15) 34.75(26.93,41.20) 28.85(24.85,35.33) 5.469 >0.05
ECW/TBW (%) 46.55(44.03,49.08) 47.65(44.53,49.75) 49.40(47.08,52.13)" 18.950 <0.05
R i (ke) 14.40 + 6.95 15.74 + 6.70 16.67 +7.79 1.609 >0.05
FRRIR T (kg) 43.23(36.35,54.60) 47.62(36.34,56.68) 38.85(33.46,47.87)" 6.696 <0.05
BT I (kg ) 19.09(15.23,24.55) 19.48(14.61,25.13) 16.02(12.87,20.83)" 8.803 <0.05
PhA(° ) 4.52+0.85 439+0.77 3.84 +0.65" 10.991 <0.05

7 1 mmHg=0.133 kPa; iPTH 4= Bt FUR 5% 18 £ ECW Y 40 I8 SN B 3 TBW O B IAR & ; 8 KoV oy 43 8 SR 235 3R 5 B CCr
SRy B SR B LI 35 B3 R 5 4 h D/Per A 4 b 3ds BT T JULIEF/ i 2% LI ¥ B2 5 PhA ARG f 5 5 JEAS AL AL L 48, P << 0.05; 5 A5 fL 41 [b

#5'P<0.05

WP S AT ARG i 0 Tk AR, U5 VSMCs TR TS,
HEMIRFE VC, Ak, PhA fE 2 Bl LA B 4 1 4 i) 728
e, LA B A 2R RS FRA RA K, A BT K 3
PhA JE AL 25 A 8 5 IR RS B A A , BE2M 37 T 2%

2618 -

Br f& 35 19 2] 11 T B & 18 #E (protein energy wasting,
PEW)", EFHRAREMEVCHEERNRZ —, —I
BIFE 45 20 s 4 PD 5 1 VO PEW FILPY 2D
i 2 A7 A8 DG B , i 18] 4035 8 IR R DLAE B VC R iy



AIES 2023 FE 5% 4555 24 #8

R2 PDEFPEE AAC(AACS=5 43 ) 1Y B R 2 logistic [ 43 HF

ZH BiE OR {H(95%CI) P SR BiE ORE.(95%CI) P

AEHy 0.069 1.072(1.033~1.112) <0.05 || 145 1.780 5.932(0.987~35.660) <0.10
PERI (LR 1) 0.634 1.886(0.914~3.891) <0.10 || RIE ML EAS 2432 11.384(1.613~80.363) <0.05
BT 0.025 1.025(1.012~1.039) <0.05 || 1M 0.109 1.115(0.538~2.311) >0.10
G IR 0.910 2.484(1.171~5.269) <0.05 || im4E 1.286 0.270(0.022~3.365) >0.10
B IR AR 0.536 1.709(0.824~3.547) >0.10 || TC -0.051 0.951(0.700~1.290) =0.10
BMI -0.033 0.968(0.870~1.076) >0.10 || TG 0.009 1.009(0.813~1.252) =>0.10
Wi -0.001 0.999(0.984~1.014) >0.10 || HDL-C 0.152 1.164(0.349~3.881) >0.10
fTikHE -0.035 0.966(0.938~0.994) <0.05 || LDL-C -0.078 0.925(0.575~1.488) >0.10
Hb 0.004 1.004(0.984~1.024) >0.10 | CRP -0.001 0.999(0.962~1.037) >0.10
1L A -0.032 0.969(0.887~1.058) >0.10 || FPG 0.173 1.188(1.010~1:398) <0.05
ALP 0.008 1.008(1.000~1.017) <0.10 || iPTH 0.001 1.001(1:000~1.002) =>0.10
MJRZE R -0.060 0.942(0.885~1.003) <0.10 || I[EARY R 0.029 1.030(0.998~1.062) <0.10
IR 0.000 1.000(0.999~1.001) >0.10 || MEEEZEGEN -0.002 0.998(0.985~1.011) >0.10
I IR IR -0.002 0.998(0.994~1.002) >0.10 || PhA -1.035 0.355(0.217~0.582) <0.05

T iPTH S 4 BEFUIR S5 BRI &K s PhA AR A 5 PD N IR BENT ; AAC IR £ sh kA5 1k s AACS R I = sh Ik A5 AL 14

£33 PDEHEPEE AACAACS=S 4P L ZE

logistic [=] 5 537

S8 B1E OR{E.(95%CI) Pl

A 0.067 1.069(1.020~1.121) <0.05
P (Lt 1) 1.468 4.340(1.565~12.037) <0.05
BTG 0.038 1.038(1.020~1.057) <0.05
B IERIR IR 1.216 3.372(1.167~9.743) <0.05
I ] 25 > e 0.071 1.074(1.030~1.120) <0.05
PhA -0.817 0.442(0.228~0.856) <0.05
W -6.583 0.001 <0.05

1« PhA S AHA £ 5 PD R IR RS AT 5 AAC R 32 3 ik 5 1k
AACS M 3 S Bk 54k BE

FEME AHE ST R W PhAS PD 3 ELE AAC
A5, HAEEZE PhA BRI A S 25 5 B AAC (1 PU
R X SR S4B HE B 8 PR s DL R At
EQi AT

A G2 K B iy A 938 B i TR AR 2 PD AR
HHVE B AACAAN ST AE B R 2R 3% 5 Niu 55"z 38 1)
2k < A L) VSMCs B 25 50 kA B R4, it
AR HE VO T AL E AR I A= & 0 L RE )t 32 4R % 5
M2, AR S [i) f) 325 7 7T B S B0 DR A PRI R S L
R 55 0 2% AR 1k B 7 KO T 5 DA Klotho | 5 it
Gla 1 JRERE A L K TR Bbak,
I [ 29> i el 5 v E R AAC BTG, 3h ) 5L 50
¢ B R (W) 280 > Joe 20 R T e ok 444 i IR 5 o AR Ak 1 R
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R4 PD B AAC Pk ' 5 B[R 2 logistic [F1UH 434

e Bt ORAH.(95%CI) P e B1E ORAH(95%CI) P1E

AEHy 0.080 1.083(1.023~1.148) <0.05 || 145 -0.516 0.597(0.043~8.262) >0.10
P (LR 1) -0.343 0.710(0.251~2.011) >0.10 || AIEMLE S5 -0.271 0.763(0.036~15.963) >0.10
BT -0.020 0.980(0.954~1.006) >0.10 || I -1.536 0.215(0.045~1.037) <0.10
G IR 1.579 4.848(1.592~14.766) <0.05 || IMm%E -2.290 0.260(0.002~5.459) >0.10
B IR AR 0.491 1.633(0.519~5.140) >0.10 | TC 0216 1.241(0.812~1.897) =0.10
BMI -0.054 0.947(0.800~1.121) >0.10 || TG -0.005 0.995(0.739~1.340) >0.10
Wi 0.008 1.008(0.987~1.030) >0.10 || HDL-C -0.738 0.478(0.073~3.133) >0.10
fTikHE -0.010 0.990(0.951~1.031) >0.10 || LDL-C 0.755 2.129(0.928~4.881) <0.10
Hb -0.009 0.991(0.957~1.027) >0.10 || CRP -0.001 0.999(0.960~1.039) >0.10
1L A -0.036 0.964(0.850~1.094) >0.10 || FPG 0.050 1.052(0.924~1:198) >0.10
ALP -0.003 0.997(0.983~1.011) >0.10 || iPTH -0.003 0.997(0.994~1.000) <0.10
MJRZE R -0.133 0.876(0.780~0.984) <0.05 || 1fi[AIARS P B R -0.003 0.997(0.945~1.051) >0.10
IR 0.000 1.000(0.998~1.002) >0.10 || PIEEELSSHEA -0.011 0.989(0.967~1.012) >0.10
I IR IR 0.000 1.000(0.992~1.007) >0.10 || PhA -1.245 0.288(0.134~0.621) <0.05
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ZH B1H OR{H.(95%CI) PH

GIFREIR 1310 3.705(1.122~12.236) <0.05
PhA -1.144 0.318(0.144~0.705) <0.05
B 3.038 20.859 >0.05
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