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FiE B 2018 4F 8 J1 % 2020 4F 12 F BT & e A e o — B 1 e B E BRI 19 139 4147 PD B AE R ESRD [
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A4 5 Ik EL A2 LU (B (NLR) 5 i F 4 8 Sl 2R 9 4k 2% 20 BT ASORS: D00 I8 8 IO 37 6% ML 80w v AL i R 7R
23 MR I I A S SRR VAR A (ALT) S ML 2 (TBIL) (FLER N =(AG (LDH ) /K-, (i 42 3 3l
B REA 2 RIS BT AR T 4 B FOIR S5 IR 25 (APTH) 7K, 4> B 3R A0 & 1 43 A S0k i 9 i € 52 i 25 1 (hs-CRP)
AP A T3 B AR I 2L 20 TR 32 (ESR) o SR JH] Spearman ARG/ AT I RFE 47 15 ESRD % PD J5 &4 CVD 1)
HHSEM: s ZH % logistic [BJ94347 ESRD 35 PD J5 & /E CVD B2 2 ; 22 2 BEAEFRAE (ROC) BHZE P4l NLR |
I 375 B8 L I35 1 46 1 2Rk S BB A Rl % ESRD fB 3% PD J5 & 4= CVD TBINAN(E ., S8 2 4185 4R M5 . BMI,
CVD Ji 5t \RDW FR1R 5 /= %5 IR B (1 LU Ko/ V M 21 38 [ I3 A\ TBIL (iPTH /K - b4 22 R RG24 L (P >
0.05) ;CVD £H F2 3 By I35 23 18 I | M35 LT L ALT .LDH | ESR \hs-CRP 7K - NLR 832 T34 CVD 41, I 45
M K- BT H9E CVD 4 (P <0.05), Spearman fH3C /345 2R 7R, ESRD % PD J5 CVD R4S
NLR . I35 8 25 18 1M 8% | 1 3% ULAF LALT \LDH  ESR .hs-CRP &% IF #0354 (r = 0. 341 .0. 199 .0. 264 .0. 203 .0. 205 0. 444
0.187.0.290, P <0.05) , 45 [ {545 L35 1 B F AR R A (r= —0.204, —0.235, P<0.05), Logistic [A] 5404745
R E/R,NLR IMiE# 2 ESRD 3% PD J5 & E CVD (MR R 2, 3% H & (/2 ESRD i34 PD J5 &/E CVD {-irH
2:(P<0.05), I3 45 . hs-CRP ., 25 ji§ [fi B . 1fiL 3% JLEF .LDH ESR ,ALT & PD g2 PD 5 %4 CVD JEX (P >0.05),
ROC (i &4 #7 /%, NLR | I 37 % L I35 19 26 (1 300 ESRD f8 3% PD J5 & 28 CVD AR5 430 4 3. 925 mmol - L',
2.105 mmol + L' 32.258 g - L™";NLR | Ifil 758 | i 7% 14 26 (106 A B 0 70 ESRD g4 PD Ji & CVD fiy AUC B35 T
LT I 185 P B RS  , —= 3 T  DO 000) ) o 5 E F ILS 11 B 1 B AAG (P < 0.05) . &5 NLR,
M2 ESRD 8 PD J5 &4 CVD W&k %, % A& F & ESRD 834 PD J5 & /E CVD R R, =& 4K
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Analysis of influencing factors of cardiovascular disease in patients with end-stage renal disease after

peritoneal dialysis

YANG Jinggian, DI Yani,HU Shuangshuang, .LYU Yumin,LIU Yun,GUO Minghao,MA Donghong

( Department of Nephrology ,the First Affiliated Hospital of Xinxiang Medical University , Weihui 453100, Henan Province ,China)
Abstract: Objective To explore the influencing factors of cardiovascular disease (CVD) in patients with end-stage

renal disease (ESRD) treated with peritoneal dialysis (PD). Methods A total of 139 ESRD patients with PD catheterization

admitted at the Department of Nephrology, the First Affiliated Hospital of Xinxiang Medical University from August 2018 to

December 2020 were selected as the study subjects. According to whether CVD occurred from 3 months after PD catheterization

to December 2021, the patients were divided into the CVD group (n =30) and the non-CVD group (n =109). General clinical

data of patients were collected by consulting medical records,including gender,age ,body mass index (BMI) and past medical

history. All patients were admitted to the hospital for two reexaminations within one year after PD. The total urea clearance
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index Kt/V was measured by peritoneal balance test for each admission. The fasting elbow vein blood of the patients was
collected in the morning of admission,and the hemoglobin,red cell distribution width (RDW) , neutrophil count and lymphocyte
count were measured by automatic whole blood cell analyzer;the levels of serum phosphorus,serum calcium, serum potassium,
serum creatinine ,serum uric acid, fasting blood glucose, serum albumin, high-density lipoprotein, alanine transaminase (ALT),
total bilirubin ( TBIL) , lactate dehydrogenase (LDH) were measured by automatic biochemical analyzer, and neutrophil to
lymphocyte ratio (NLR) was calculated ; the level of whole parathyroid hormone (iPTH) was detected by automatic immunochemi-
luminescence analyzer ,and neutrophil ; the level of hypersensitive C-reactive protein (hs-CRP) was detected by automatic special
protein analyzer;the erythrocyte sedimentation rate (ESR) was measured by sedimentation analyzer. The correlation between
clinical indicators and CVD in ESRD patients after PD was analyzed by Spearman correlation analysis ; the influencing factors of
CVD in ESRD patients after PD was analyzed by multivariate logistic regression analysis;the diagnostic value of NLR, serum
phosphorus ,and serum albumin alone and in combination for CVD after PD in ESRD patients was evaluated by receiver operating
characteristic (ROC) curve. Results There was no significant difference in age,sex, BMI, CVD history, RDW , uric acid to
high-density lipoprotein cholesterol ratio, total Kt/V,hemoglobin,serum potassium, TBIL and iPTH of patients between the two
groups (P >0.05) ;the levels of serum phosphorus, fasting blood glucose ,serum creatinine , ALT ,LDH, ESR , hs-CRP and NLR
of patients in the CVD group were significantly higher than those in the non-CVD group,while the levels of serum calcium and
serum albumin were significantly lower than those in the non-CVD group ( P <0.05). The results of Spearman correlation
analysis showed that the occurrence of CVD in ESRD patients after PD was positively correlated with NLR, serum phosphorus,
fasting blood glucose ,serum creatinine , ALT,LDH,ESR and hs-CRP (r=0.341,0.199,0.264,0.203,0.205,0.444,0. 187,
0.290;P <0.05), and negatively correlated with serum calcium and serum albumin levels (r = -0.204, - 0.235;P <
0.05). The results of logistic regression analysis showed that NLR, serum phosphorus were the risk factors of CVD in ESRD
patients after PD, while the serum albumin was a protective factor of CVD in ESRD patients after PD (P <0. 05) ; serum
calcium , hs-CRP, fasting blood glucose, serum creatinine , LDH, ESR, ALT were not associated with CVD in PD patients after
PD (P >0.05). ROC curve analysis showed that the cut-off values of NLR, serum phosphorus and serum albumin in the
predicting of CVD in ESRD patients after PD were 3.925 mmol + L™',2.105 mmol - L~' and 32.258 g -

tively ; the area under curre of NLR, serum phosphorus and serum albumin combined detection in the predicting of CVD after

-1
L™, respec-

PD in ESRD patients was significantly higher than that of the single detection of serum phosphorus and serum albumin, and the
specificity of the combined predicting of the three indexes was significantly higher than that of the single detection of serum
albumin (P <0.05). Conclusion The NLR,serum phosphorus are the risk factors of CVD in ESRD patients after PD,while
the serum albumin was a protective factor of CVD in ESRD patients after PD. The combined detection of these three factors has
high predictive value for CVD in ESRD patients after PD.
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( peritoneal dialysis, PD) 3 A R 5 /F i (68 . X 1L 37 30
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FHEMRERBITTIEE R DM B
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1 #REFE

1.1 —fg&R BEHE 2018 4F 8 [ % 2020 4 12
B BB — B B B B IE N RHIGA I ESRD f&
FNFEXS G RPN AFRIE: (1) f54 ESRD A
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2T M54 55 BE (red cell distribution width, RDW) |
HhoRL 2 LT bk L AR AR T 4 B sh A ik
oA (36 [ DL ve & PR R R R 2 w)) AGn i il v
Wl IV IV B LY UL | IR PR s I W |
HHEH . &% EIRE A N & IR 2 0 (alanine
transaminase , ALT) | £\ JIH£1. Z ( total protein, TBIL) |
FLIR M & i (lactate dehydrogenase, LDH) 7K 3 ; {ii F
4 A Bl s A2 K6 o B A (B = 2 IR ) Azl
L BEHUIR 2% It & (intact parathyroid hormone, iPTH )
K A4 B SR Al R A A (R PR ] 7 I
By v Kl s 4 C [y 2 F (hypersensitive C-re-
active protein, hs-CRP) 7K ; {8 FH L0 43 B A% (&K
F ALIFAX 73 ] ) #6021 40 Jfg 1L % % (erythrocyte
sedimentation rate, ESR) . U EFr I8 2
P2 27 B 25— P s e R B R s o AR v P 4
T4 9k L 40 0 145 LG (B ( neutrophil to lymphocyte
ratio, NLR) JRIR 5 & % N8 & [ A E (uric acid to
high-density lipoprotein cholesterol ratio,UHR) , H{2 ¥X
AT P S B A R P B S AR e A AR
=1 2AHBE—WARFEYUFERIELE

1.3 Zit=Esab 8 W SPSS 25. 0 Bk 1481t
T o FFAIE AR TR TR AR + i 22
(x £5) FR , HA HBCR AT ¢ K55 AR IES 0 A Tt
EGERHAP AL (U 80 [M(Pos , Prs) ] 3078, 21
(] PO 3R T RR ARG 35 5 100 R AR B 7y 32 56
R UL FEBOR T X K5 5 R FHl Spearman 256 37
I RHEFR 5 ESRD 3% PD J5 &A= CVD [AHCHE ; 2
K2 logistic [1]94347 ESRD £ PD j5 &4 CVD 19
S AR 5 21l 52 10 45/ FRAE (receiver operating
characteristic, ROC ) pl £k 31 11 54 il 2 F 1 2 ( area
under the curve, AUC) $Ff NLR . Ifil 35 8% . I3 3 7&
H B S A R T ESRD 3% PD Ji5 & 4= CVD 11y
FOMANAE ; P <0.05 25 A G2+ Lo

2 #R

2.1 2 ABRERARIENLFIERLER 48R
1, 2 Z BB A P 51 BMI, CVD ¥ 52 \RDW
UHR Kv/V Il 218 [ M A  TBIL iPTH 7K-F- Fb 8¢
ZERTEEE (P >0.05) . CVD 4 BH 1 M5
23 NG B | L3 WL . ALT \LDH | ESR  hs-CRP 7KF- }
NLR {23 8T CVD 41, i3 45 | M35 1 8 K 2
FALTHE CVD A, /A4 500125 (P <0.05)

Tab.1 Comparison of general data and biochemical indicators of patients between the two groups

ek CVD 4 (n=30) 4E CVD 41(n =109) 2/ P

AERY % 54.00(47.50,62.00) 48.00(37.50,60.50) ~1.895 >0.05
B/ (% ) 19(63.33) 58(53.21) 0.976 >0.05
BML/ (kg - m~2) 24.35(21.91,26.48) 24.03(22.03,27.04) -0.291 >0.05
A CVD 5/ 41( % ) 13(43.37) 41(37.61) 0.324 >0.05
ML EE/ (g - LY) 92.43 £18.39 96.43 +19.77 0.995 >0.05
RDW/% 13.20(12.50,15.52) 13.20(12.80,14.00) -0.341 >0.05
NLR 4.90(2.90,7.63) 2.90(2.02,3.94) -4.001 <0.05
I 7%/ (mmol + L") 2.15(1.49,2.45) 1.68(1.39,2.06 -2.274 <0.05
L3545/ (mmol + L") 2.05+0.26 2.16 £0.23 2.236 <0.05
¥4/ (mmol - L) 4.59 +0.91 4.33 +£0.74 -1.577 >0.05
23 W A/ (mmol + L") 5.52(4.55,7.81) 4.48(4.05,5.43) -2.709 <0.05
135 WLF/ (ol - L=") 986.75 +312. 64 816.57 +338.35 -2.478 <0.05
MiEEEL/ (g L") 31.72+3.93 34.31 +4.43 2.904 <0.05
ALT/(U - L") 17.00(12.75,27.25) 14.00(9.00,21.50) ~2.409 <0.05
TBIL/ (pmol - L") 11.50(8.70,13.95) 11.40(8.40,15.20) -0.238 >0.05
UHR 304.01(249.86,429.24) 317.67(242.76,397.68) -0.225 >0.05
iPTH/(ng - L ") 333.54(194.71,379.31) 237.90(113.01,430.51) -1.144 >0.05
LDH/(U - L") 462.50(225.50,624.50) 199.00( 174.00,249. 00) -5.215 <0.05
hs-CRP/(mg + L°") 3.78(0.75,29.66) 0.90(0.37,4.81) -3.310 <0.05
ESR/(mm - h-1!) 32.50(26.00,50.25) 24.00( 14.00,45.00) -2.023 <0.05
Ku/V 1.75(1.45,1.98) 1.91(1.53,2.16) ~1.118 >0.05

2.2 ESRD #£# PD &% CVD 5l KR
KMEZHT Spearman HI5GIL 5 Hr 45 R o, ESRD
A& PD J5 CVD By A5 NLR LTS 8 25 I B |
M3 WLAF L ALT \LDH  ESR , hs-CRP £ [EAH K (r =
0.341.0. 199.,0. 264 0. 203 0. 205 ,0. 444 0. 187 ,
0.290, P <0.05) , 5 i fi5 #5 . ML 11 8 K5 6
MIZE(r=-0.204, -0.235, P <0.05),

2.3 ESRD £# PD 54 & CVD B % [F = logstic
EFSH 4R F%R 2. ¥ 2 A FEAY =R
B A gt R e bR AE A A A8 &, 8% ESRD
HE PD 5 A& CVD HAE &, 54T logistic [A]
A5 0T, 25 B  NLR I g B2 ESRD 5 PD J5
KA CVD [ fE B &K, 1L H 8 H & ESRD &
PD J5 &4 CVD BRI &R (P <0.05) , Il 75 5% .
hs-CRP .23 Jig M . M 7& LEF .LDH \ESR . ALT 5 PD
B#EPD J5 k4 CVD G (P >0.05),
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%2 ESRD £ PD [F& 4 CVD % [E logistic @353 #7145 R

Tab.2 Multivariate logistic regression analysis results of influencing factors of CVD after PD in ESRD patients

PA]SES B FrifEiR Waldy?

95% 17 IX [H]

p SR IEN:4

T LR
NLR 0.212 0.110 3.742 0.043 1.236 0.997 1.533
11375 45 -0.116 1.130 0.010 0.918 0.891 0.097 8.162
1ML Y7 1.343 0.498 7.263 0.007 3.829 1.442 10. 166
MY HEE -0.171 0.074 5.332 0.021 0.843 0.729 0.974
hs-CRP 0.022 0.017 1.672 0.196 1.022 0.989 1.057
23 i I -0.146 0.197 0.552 0.458 0.864 0.587 1.271
1ML 375 LT -0.002 0.002 0.001 0.252 0.998 0.995 1.001
LDH 0.009 0. 006 2.186 0.139 1.009 0.997 1.021
ESR 0.037 0.026 2.001 0.156 1.038 0.986 1.092
ALT 0.024 0.018 1.746 0.186 1.025 0.988 1.063

2.4 NLR, ;& EF B8 E 8 2 & EE RNt
ESRD £ PD 544 CVD WFMNME 458 A 1
Je3, ROC HiIZR5 T iw/R , NLR LI | L3 H 2 A
Wi ESRD 3% PD J5 & £ CVD (f # Wi d 2 3k
3.925 mmol + L™ 2. 105 mmol - L™' 32.258 g L',
NLR . JfiL 8 | I3 11 28 156G A T ESRD J8 2%
PD J5 &4 CVD () AUC S35 5 F I 75 0 | i 1 &
F AN, 22 55 A Gi it 2438 L (P <0.05) ;NLR |
LT B ML 3R A BEA RG  ESRD g 3% PD
JG &4 CVD [ AUC 5 NLR Bk i) bb 45 22 53
it (P >0.05) s NLR | MLV #% | 1L 1H 4
UM ESRD f8 55 PD J5 &4 CVD [y AUC W H
P2 SRS 24 & L (P >0.05)  NLR | Ifil 35 % |
L F AR B B A B ESRD g8 PD 5 & /E
CVD R SR P L3 22 R B ST 8 L (P >
0.05) NLR F A I Az = 35 B A I i) ESRD
B PD J5 & 4E CVD (4% 5 B 3 T Il vs B 2R
F AN, 22 55 A i it L (P <0.05) ;NLR |
N5 e B A YN S — 35 B A5 A D T ) ESRD B 3
PD J5 & /E CVD [R4RS B L 25 5 B T4
X(P>0.05),

0T BT
[ NLR
0.8F — L5
I A
I5EA5 ) A1
i 00 SH4;
%
=
0.4
0.2
8.0 02 04 06 08 10
1 - RS

1 NLR. fi&#%. %8 & A £ 4R ESRD
2% PD 5% &£ CVD By ROC g%

Fig. 1
albumin alone and combined in predicting of CVD in ESRD

ROC curve of NLR, serum phosphorus and serum

patients after PD

%*3 NLR.MFE#. MFBEBALMEES KN ESRD
2% PD )F& £ CVD fFai &

Tab.3 Predictive value of NLR,serum phosphorus and se-
rum albumin alone and combined for CVD in ESRD pa-
tients after PD

p e o e 95% &5 X [f)
fikr AUC OB/ % A55EE/% P R R
NLR 0.728 50.00 87.50 <0.05  0.619  0.83%
I 0.640 57.10 79.80 <0.05  0.514  0.766
mEAEA 0.672 60.70 67.30°  <0.05 0.5  0.78
—HRA 0.789"  75.00 7120 <0.05  0.688  0.890

5 NLR FLEPP <0.05; 515 85 LA P <0. 05 5 10L3E (4 &
B P <0.05,

3 itig

CVD ff 4y ESRD M % W13 &0 K AET IR
IR AR R Z  BRYE RIS R I A
FESE R R A1, TCARE JI 5 WA 25 6L i 25U 45745
LA R B TR AN B4 R Z o de CVD %A i B2
HZE . MRIEEIUATERUEY NEBR REERY
SERCT 0 B B AN I R ST, U AT 4R
DRl ik, AT % 8 0 i L 5 S A7 AE R R
RESLIE o BR T HESEHY hs-CRP \IL-6 %5 J7 e 48 S {R
BIFEARSN , NLR 15 8 9 A SE 45 4%, 5 CVD 1
RABYIRE, & CVD RLERIE R E™ .
L2 7K P T 5 B B 490 A ST R AR 2 T S 5K
NLR Jh, 4 R g " . ABE 280 #EAT 1Y
— TG i A PE T ST & B, NLR Jhi5 5 PD (g &k
CVD KU AR s ZENG 25 gy AT 1 502 45i] PD
B TERIE I RAE AR ) BMI F1— 264 91k
SZHERRIG R ,60 % LI R PD 3 NLR FHEi 5 CVD
KRG A, ABFELE 5 5%, CVD 4B %W
NLR i % & T3F CVD 44; logistic 8] 5 43 .75,
NLR J& ESRD 3 PD J5 Kk ‘E CVD By fE i Bl &
Spearman A 3¢ 35 43 7 45 5 8.7~ , ESRD H3% PD J5
CVD B9% 445 NLR 2 IEAH 5 $48] ESRD % PD
Ja RN 2252 BRI RE BE 19 98 0 038, HLARAE bR &
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KT 5 CVD RAEZ DI

B ZEALE PD B W WA IE R,
PO G Wl MR AP 5 1 5 ML 20k 5 M R BR 55 i
THRETCHE BV B 5 o 1 ol IALAE 2 I 7 5 1 i B
LR L TRUYTS %55 aof 22 v /i IS 4 F
FEUGIEH], Mg BTS2 & 4= CVD i1y PD /&
HIRIER . AL R LB, CVD 4 B3 1 1L
WK 5235 = T CVD 4 5 logistic [ 4347 25 4L
N, ME B2 ESRD 55 PD J5 &4k CVD [y faps A
Z; ESRD i3 PD J5 CVD f & A= 55 1 3 8l 52 1F A
KX AT RE S PD 5 A A= e W AR 3 B0 45 55 Ak
M5 % CVD #HIH

EBFRR RREM CVD =F 0 5, I E 2
i, NTTTRS OAEARBR , 3 PD f838 I K AE Kk A= 1)
JRBE 1T o I AR R R R B RN BRI, I
H 5B IKAEAL N B I RERE AT A G, I RE G R 247
KA 5 3 T s R AT, L & R g
R ARIMIE HE K-S PD BEENTE 1 a Nk
A CVD # % ; KALANTAR-ZADEH 25 fff5¢ 32 8,
PD B HrEE 6 D H BRI g HE H S CVD 15 4E
AR ; HUANG 257V #F 58 & B, 7647 PD g v,
T A RIMEG P B PR 118 0 I B T IR E (Rl A
FEEEEE . APEER T, CVD 4R A i
THEEHAKEBEMTE CVD 4 ;logistic [11H 34
IR, MV AR EZE PD B35 PD 5 k4 CVD R
1R % 5 Spearman A 3¢ 43 #7 45 R 7R, ESRD f8 3%
PD J5 &k CVD 5 I3 F 8 H K2 50RO I,
e NI TR U T IR S B = o A O K (A (IR S 4 &
IR PD B IS E S5 , AT K ke B, a2l
CVD %/

A SCHRARGE , PSR T i Ak At FIR 55 T
HEFFE S R BUMLE 5L, 55 CVD 1 & A 38 K 5
AR ORB TSR R, 2 4L I iPTH K- L
BRI F L, MG 55 ESRD 35 PD J5
KA CVD T A58 i oK & BRIMLES S iPTH 7K
SH 433 ESRD 35 PD J5 &4 CVD, % & A G
EREA R D BE VT ) A S OG, I Ah, B AR AT
SR S B AR AR ZT 2 AR 51 A 1 A S
PD f4 CVD [y % /E; LIU %5 ff 58 & B, UHR A
1E4 CVD ) — A1 K, UHR @5 R & PD AR
HHEIF & CVD T S B AT UK B o 7R I R T

fErp, X SEE WA AR bR Y S W LT 2L PR 55 AR
gy, KR T

AHESE ROC £k #r 78, NLR LY 5 | L35
HEH2Ir ESRD % PD J5 & /L CVD iy AUC ¥
KT 0.5, BEUTIX = W45 AR 3947 — 5 1 B A0 {5
NLR | ML {5 9% | ML F 8 S R 5l ESRD 2%
PD Jri Az CVD [y AUC 25 1 L3 W L3 1 48
P BRI, =85 1B 5 G 00 00 ) S 2 R T
LT 3 S AG I , £ i PR A v m] i 3 25 A
) NLR |5 8% 10L3i5 8 FKP-X% ESRD 3% PD
Ja KA CVD AT B, DLE R H0A T, 30 PD

Z5 bk, NLR I {§ W2 ESRD 3% PD J5 k&
4= CVD IfER: 3R, I3 A 3 H /& ESRD 3% PD
Ja kA CVD BRI N R, = F G K Xt ESRD &
# PD J5 kK CVD A B i BN E . A5
LRI RS 2, ELIZE AT A FE] AR (i e, R AT BT Y
W V7, ARAKG 2E— IS

S 3k
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