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[ Abstract] Objective To investigate the clinical characteristics and peritoneal function changes in chronic kidney disease
( CKD ) patients undergoing long-term peritoneal dialysis ( PD ), and to evaluate the diagnostic utility of normalized protein catabolic
rate (nPCR ) in assessing dialysis adequacy in this population. Methods CKD patients receiving continuous ambulatory peritoneal
dialysis ( CAPD ) at Dongguan Tungwah Hospital from 2009 to 2022 were selected, and divided into long-term and short-term dialysis
groups. The long-term dialysis group was further categorized into high and low peritoneal equilibration test ( PET ) subgroups according
to the average D/Pcr from PET. Intergroup differences were compared. The trend of solute transport was analyzed using the Friedman’s
test, while Spearman’s correlation and receiver operating characteristic ( ROC ) curve analysis were employed to assess the correlation
between nPCR and dialysis adequacy, and the diagnostic performance of nPCR, respectively. Results Among long-term dialysis
patients, those in the high PET subgroup exhibited lower levels of serum albumin and nPCR,, but higher creatinine clearance index ( Cer )
(all P<0.05) . The D/Pcr showed a downward trend followed by an upward trend over the first five years of dialysis (all P < 0.05) .
nPCR was positively correlated with Cer ( 7.=0.305, P < 0.05 ) and urea clearance index ( Kt/V, r.=0.288, P < 0.05 ), and negatively
correlated with D/Pcr (r.=-0.417, P < 0.001 ) . The area under the ROC curve for nPCR in diagnosing dialysis adequacy was 0.68
(P <0.05) . Conclusion 1In CKD patients with long-term peritoneal dialysis, peritoneal function tends to decline initially and then
improve. nPCR can serve as a nutritional indicator for evaluating dialysis adequacy.
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Table 1 Comparison of clinical data between short-term peritoneal dialysis group and long-term peritoneal dialysis group

I PR 7} KBt d (n=74) BBV (n=86) Zlre PAE
HUGENTAER 1 % 35.00 (30.75, 43.00) 43.00 (34.00, 54.00) -3.451 0.001
B /n (%) 40 (54.1) 49 (57.0) 0.138 0.711
BMI/ (kg/m*) 21.20+2.92 22.78 +3.25 -3.211 0.002
JREW In (%) 13.399 <0.001

JRUR B /NER B 57 (77.0) 42 (48.8)

g S B/ INER B AR 17 (23.0) 44 (51.2)
CVD 5 /n (%) 19 (25.7) 8(9.3) 7.602 0.006
SRR/ (mL/d) 0(0, 0) 100.00 (0, 375.00) -4.856 <0.001
gL/ (mL/d) 650.00 (500.00, 1 000.00) 700.00 ( 500.00, 1 000.00) -0.723 0.469
METE /7 (g/L) 113.65 + 18.69 112.79 £ 24.12 0.253 0.800
MHZEH/ (g/L) 34.85 £3.37 37.15 +3.90 -4.013 <0.001
ATH&EH/ (g/L) 0.32+0.06 0.34+0.08 -2.014 0.046
SAHEEE / (mmol/L ) 439 (3.84, 5.18) 4.51 (3.74, 5.22) -0.294 0.769
Hi =M/ ( mmol/L) 1.51 (1.10, 2.38) 1.67 (1.19, 2.55) -1.188 0.235
I3 WUET / ( wmol/L) 996.65 + 171.03 1042.17 £ 307.90 -1.176 0.241
IR Z %/ ( mmol/L) 17.33+5.29 19.70 + 5.99 -2.629 0.009
1L pREZ / ( wmol/L ) 377.26 +77.18 422.04 £ 83.08 -3.512 0.001
1fiL %5 / ( mmol/L ) 2.34 (2.25, 2.42) 2.33 (2.24, 2.44) -0.130 0.896
1A / ( mmol/L) 1.59 (1.28, 1.92) 1.69 (1.38, 2.10) -1.413 0.153
iPTH/ ( pg/mL) 651.80 (412.60, 1210.00) 379.50 (219.88, 827.88) -3.463 0.001
D/Pcr’ 60/14 50/36 9.744 0.002
KV 1.96 (1.71, 2.22) 1.90 (1.64, 2.20) -0.702 0.483
B Cer/ (mL/min ) 58.11 (51.46, 64.29) 55.77 (48.35, 67.78) -0.392 0.695

FE: OISR (CVD) sk, Qo R SiBkERE ALt O iR CO80R . L AUESE ) ML IR
s (D/Per) Nmkkia . m PR S0 | Rz 4R B
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R B TEHE bR HA
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B (¥P<005); 24 BEAEMLAEN . FiH
FEH. W =Ee. EAHRE R v LS. R E
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] L4 22 R IEg T L (¥ P>0.05). WL 2.
23 KBENIERAN 5 FEEDIREAR L
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FE T ik 1 RS 5% BT IR T T 46 IS B ET S AR #2 3% PET,
Friedman K 5% 2. 7~ @ M1 HT 5 4F (193 5 iz B B0

25, RICHETRERRBER (P<0.05), I
#3. A1,
24 KENTRERENBE nPCR 5&H 451
IR FR

TERBENTIR IS ROE N BE T, nPCR 55 Ky
V (r=0.288, P<0.05). & Cer (r=0.305, P <0.05)
BIEMG, S5 z/K 20X (r=—0417,
P<0.05), W4, #2217 ROC MZ b i
7, nPCR 7EPFAGEAT 700 PE R th 4 R I ALCA 0.68
(95%CI 0.55~0.82, P =0.02), >4 nPCR HUH ¥ {H
0.78 ¢/ (kg - d) W, ZWHE T 78 0PRSS R
62.50% . RIEH 83.33% (P =0.020), FHAEFN
{58 72.7%, BATETGNE S 85.7%, LKA 2.
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Table 2 Comparison of serological data between high PET group and low PET group

Il PRERE = PET 41 (n=39) ik PET 2 (n=35) ZIt 8 P
ML H /7 (g/L) 109.50 (103.00, 124.75) 115.00 (105.25, 123.25) -0.704 0.481
M/ (g/l) 33.98 +3.39 35.98 +3.02 -2.642 0.010
BEEMA/ (g/L) 0.31+0.07 0.33+0.06 -1.046 0.299
SJHEEEE / (mmol/L) 4.28 £0.99 4.76 £ 1.25 -1.843 0.070
Il =8 / (mmol/L) 1.38 (0.80, 2.72) 1.62 (1.25, 2.35) -1.211 0.226
MLIEWLEF / ( wmol/L) 1 008.37 + 163.88 981.26 + 181.47 0.673 0.503
MR ZE% / (mmol/L) 16.40 +5.90 18.56 + 4.15 -1.763 0.082
PR R / ( wmol/L ) 364.59 + 68.71 393.90 + 85.32 -1.637 0.106
145 / ( mmol/L) 2.31 (2.22, 2.40) 2.36 (2.27, 2.51) -1.195 0.232
1% / ( mmol/L ) 1.56 (1.05, 1.85) 1.71 (1.33, 2.01) -1.822 0.068
iPTH/ ( pg/mL ) 617.95 (314.65, 1226.00) 690.35 (422.53, 1210.00) -0.786 0.432
BOKUV 1.94 (1.71, 2.26) 1.98 (1.70, 2.30) -0.142 0.887
B Cer/ ( mL/min) 60.52 (56.27, 65.12) 53.47 (47.88, 61.24) -2.924 0.003
nPCR/ [ g/ (kg-d) ] 0.69 (0.62, 0.80) 0.81 (0.72, 0.88) -10.921 0.001

&3 EWNHI 5 & D/Per B Friedman 1636
Table 3 Friedman test of D/Pcr for the first five years of dialysis
s [ 25 n Pss M Pss Yokt df P14
o1 4R 54 0.58 0.64 0.72
55 2 4E 54 0.59 0.62 0.73
9 3 4E 54 0.54 0.60 0.71 13.525 4.000 0.009"
544 54 0.55 0.62 0.70
o5 4E 54 0.54 0.65 0.69
1.0 1.0
~ 0.9
g 0.8
S 08
& 07 £
& 0. A 04—
0.5
L 0.2 -
I T T I AUC=0.68 95%CI 0.55~0.82
U 2FE B3ME BME ESE e P=0.02
JiEE L5 A ) 0.0 I | | :
0.0 0.2 0.4 0.6 0.8 1.0
B1 KEHBANBSREFSHEETL 1 - Specificity
Figure 1 Longitudinal changes in solute transport in the

long-term peritoneal dialysis group

B2 nPCRIZETKENREZFEN TSR ROC HLZ&E
Figure2 ROC curve of nPCR diagnosis of dialysis

adequacy in patients with long-term peritoneal dialysis

®4 KEWRERENTBE D nPCR 5EHE S EIEIR

SEEES

Table 4 Correlation between nPCR and dialysis adequacy 3 -LTJ- A
index in patients with long-term peritoneal dialysis 4
Iﬁ\ E s P [H- N 7, /,
N s LI LG 17204 3507 0% 270 9 2 B, L
Kt/V 0288 0013 Eﬁﬁﬁ%ﬁﬁiﬁ%mﬁ@fidﬁmo Eﬁjﬁ*ﬁﬁgl‘%\%
Cer 0.305 0.008 HALE, BT % 8 eI IR A% 52 R R AT iR 7
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Gh, MR A L i g R, S ¥ mEE Sy, b
T, NI SZ MR B BT 1 oM B A MG )
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TR, IR, E S U S A KB AT
e N S o 1 R R S AN A [R] 2 AR5
o, KIENTIS AR I B s e U T R
B, SRS 5 AR, SRR IR RE R
H—E S EARRRE . XA AL AT BE 5097 )
BB 7 AR A G, N s WA s b
FHrTRe VR F M A M i el A . PR, 7R D g
BT, dERp AR I R e AT U
HAREEN I, @B RSN
i) G 5375 T F S AR AR RIS fE R R 3, R X
BB FRG T A R, ARG, & PET
20 F A I A LA nPCR K 8A%, SEEER)
AR —FL

CARRY, EFRARS5EN RS
AHOGH, & B R L 4 S WU AR 1Y (Kidney
Disease Outcomes Quality Initiative, KDOQI) 8§ Fg
¥ nPCR<0.8 ¢/ (kg - d) & X HEFRHARM
PR, SR R R AR AL T, SR nPCR 5
2T A8 PR Z R Y OC R AT i — A0 W, A IESE
TR, nPCR K- 5B 78531 M i B im 25
EIEME, AR IR E M, RSB EE T,
nPCR # I #3 5 FERE AL Cer AL KuV B T, 32
INAFAEBHT AT RS o A - FR R T390 9 i
FERWTE, 2 ROC M0 #7 7", nPCR 2 Wi i%
M 78 A PERLBE A ROC R R i Ll 0.68 (95%CI

0.55~0.82, P =0.02), HEWi{E KR 0.78 ¢/ (kg - d)
BF, JCRBUER 83.33%, FEREHR 62.5%. KDOQI
AR Kuv>1.7, DARRIRFET XU, (AU
KuV Al BE 20 T R 8 LB A RS2, 40 A
Z PRI IPAR BT T i . nPCR AF Ry R B
Br 78 M B IR AR, RS T MERR M P4l B
PRt A", I Al ReX I BB AT A TS AR
M, SR, nPCR W E 45032 I AT PhFl
I PR 2 EUKT5 ), 5 JC k4 T B AR i = o i
PR, I, nPCR W5 H AR ARZE &l LA
P& PIBNT T ZOIHIE . Qin 25 HFFYAE Y, nPCR <
0.815 g/ (kg « d) JEFENTA TS B FERS F R,
EAMFR B TR, TR SRS hKiE
Prid BB A G, HASME TR BT 8
b~

AT 0 5 REAE SCHR I B A — 2, i —
RS T IS RSEE BT AR 1 SRR S i AT R ot
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VER BT B AR O b i ke b, B —
S I R S B RS A % SR 3 AR TR YT T AT g
T I B 52 4% 14 5 35 KU 5 4 Bk . nPCR 7T H]
TR TR RS B H RS B AL,
HAE R BNE )T WS, MEBEFAEERAN
K [nPCR <0.8 g/ (kg - d)] BT AT (KUV <
1.2) B, 55 BB AR B BT 5 58 LR XE 52 Brilfe PR 5
FEOU, H AT TR R ARSI AT 5 58 N SE A
B AT R 5 BT i 2 R OC R M AN
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B RKIEERTIEVERE Y, AiE— 2L AT 3R,
-5 4 TR 48 7% 1 375 T A6 5 1 A ) e Tk A R A
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NI e AL BT AE 2257, nPCR 1F R F 460
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