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Effect of Hybrid Blood Purification on Dialysis Adequacy,
Immunity, and Inflammation in ESRD Patients with
Inadequate Peritoneal Dialysis
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(Dept. of Nephrology, Nanhai District People’s Hospital, Foshan Guangdong 528200, China)

[ Abstract] Objective To explore the application of hybrid blood purification in patients with end-stage
renal disease ( ESRD) with inadequate peritoneal dialysis, and its effects on dialysis adequacy, chronic
inflammation status, and safety improvement. Methods 80 patients with inadequate peritoneal dialysis (ESRD) in
Foshan Nanhai District People's Hospital from September 2020 to August 2022 were selected and randomly divided
into two groups, with 40 cases in each group. The control group received simple hemodialysis, while the observation
group received hybrid blood purification continuously for 3 months. A comparison was made between the general data
of the two groups, serum indicators before and after treatment [intact parathyroid hormone ( iPTH), B 2-
microglobulin ( B 2-MG), cystatin C (CysC) ], renal function indicators [blood urea nitrogen (BUN), serum
creatinine ( Scr), residual renal function ( RRF) ], nutritional status [hemoglobin ( Hb), albumin ( Alb),

transferrin (TRF) ], chronic inflammatory status [interleukin—6 (IL—6), high—sensitivity C—reactive protein (hs—
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CRP), tumor necrosis factor—alpha (TNF-a )], red blood cell immune function [red blood cell immune complex
ring rate (RBC-ICR), red blood cell C3b receptor (RBC-C3bR), CD35-positive red blood cell percentage] and
After 1 and 3 months of
treatment, the levels of iPTH, B 2-MG and CysC in the observation group were lower than those in the control
group, and KT/V was higher than that in the control group (P < 0.05); after 1 and 3 months of treatment, BUN,

urea clearance index ( KT/V), as well as the incidence of complications. Results

Scr, RRF levels were lower than those in the control group (P < 0.05); after 1 and 3 months of treatment, the levels
of Hb, Alb, and TRF in the observation group were higher than those in the control group, and the levels of IL-6,
hs—CRP, and TNF-a were lower than those in the control group ( P < 0.05); after 1 and 3 months of treatment,
the percentage of CD35-positive red blood cells and RBC—C3bR level in the observation group were higher than
those in the control group, and the RBC-ICR level was lower than that in the control group (P < 0.05); the
incidence of complications in the observation group was 7.50% Compared with 20.00% in the control group, the
difference was not statistically significant (P> 0.05). Conclusion Hybrid blood purification utilizes the principles
of diffusion, convection, and adsorption to maximize the removal of inflammatory mediators, improve dialysis
adequacy and red blood cell immune adhesion activity, enhance body nutritional status and renal function. This
approach has shown significant effectiveness in ESRD patients with inadequate dialysis.
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inflammation; Safety
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Tab.1 Comparison of general information between the two groups[ (X = s)/n(%) ]
: e i BMI(kg/m?) B FAE
20 B ) BRI Sy 185940 o T AT
W 22/18  56.20+8.33 8.68+2.74 25(62.50)  8(20.00) 7(17.50)  7(17.50)  5(12.50)  2(5.00)
ot HRZH 19/21  54.1949.12 9.25+3.05 23(57.50)  11(24.50)  6(15.00)  9(22.50)  8(20.00)  3(7.50)
15 0.450  1.029 0.879 0.634 0.313 0.827 0.000
P 0.502  0.307 0.382 0.728 0.576 0.363 1.000
%2 24 iPTH, B2-MG.CysC.KT/V 7k F LB (x+s)
Tab.2 Comparison of iPTH, B2-MG, CysC and KT/V levels between the two groups( X+ s)

WiH 20531 n FL WA E RT3 AJE
iPTH(pg/mL) pUESAE] 40 508.10+83.58 420.35+41.38* 260.27+32.69®

Xf B ZH 40 511.58+92.34 449.86+36.74° 384.65+53.75°

F Fiy=15.365, Fy=21.578, Fq=17.207

P Pur<0.001, Pyy<0.001, P;<0.001
B2-MG(mg/L) MEEH 40 50.35+9.58 41.68+6.47% 35.65+4.54%

X HRZH 40 49.32+8.28 46.11+5.12° 41.32+6.87

F Fyy=5.632, Fyy=11.205, Fu=7.549

P Pyy<0.001", Pyy;<0.001", P;<0.001"
CysC(mg/L) ML 40 9.30+2.12 7.65+1.00% 6.00+1.10®

X R ZH 40 9.15+1.78 8.22+1.03 6.95+1.49°

F Fy=4.112, Fyq=10.326, F;=6.115

P Py<0.001", Pyy5<0.001", P;<0.001"
KT/V WMEEH 40 1.50+0.13 1.76+0.10% 1.98+0.14%

pajices:| 40 1.48+0.15 1.59£0.13° 1.81£0.11°

F Fiyi=7.896, Fyyq=18.427, Fy=19.625

P Pyy<0.001", Pyy;<0.001", P;<0.001"

5 [E) 21 FL W AL, 2P < 0.05; 5% FRALIATT IS AR, °P < 0.05; P < 0.05,

3 2ABINEEIRIRKTFHRER (X +s)

Tab.3 Comparison of the levels of renal function indicators between the two groups( X+ s)

TiH 2151 n et g SED =] B3N A)E

BUN(mmol/L) WMEEH 40 23.1542.42 17.62+2.10 11.56+1.35®
Xif B H 40 22.36+2.58 19.3342.27° 16.48+1.61°
F Fyya=18.965, Fyy=31.205, F;=21.208
P Pyy<0.001", Pyy;<0.001", P;<0.001"

Ser(pmol/L) WMEEH 40 910.53+58.14 810.47+43.68% 743.12+35.12%
Xif B H 40 895.87+62.59 842.25+51.36° 804.20+43.69*
F Fyp=8.102, Fyy=19.524, F4;=13.201
P Pyy<0.001", Pyyy<0.001", P;<0.001"

RRF(mL/min) WA 40 1.3340.52 1.21£0.45% 1.10+0.38
Xf e ZH 40 1.35+0.47 1.01£0.51° 0.89+0.42°
F Fyg=3.562, Fyy=5.102, F4;=4.003
P Py<0.001", Py7<0.001", P;<0.001"

5 R B LR, P < 0.05; 55X AR T IR HLAL, PP < 0.05; "P < 0.05.
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Tab.4 Comparison of nutritional status indicators between the two groups(X+s, g/L)

WiH Raepill n FLW WTIANAE WIT3AAE
Hb EZLH 40 83.25+7.61 93.20+8.65% 98.65+10.35%
X IR ZH 40 85.15+6.74 90.00+7.14* 94.35+9.12°
F Fyg=3.658, Fyy=10.258, Fp;=5.147
P Puy<0.001", Pyy<0.001", P;;<0.001"
Alb WEZLH 40 28.21+4.78 34.32+4.32% 38.12+6.33%®
X HRZH 40 29.5443.11 31.12+3.98° 33.85+5.75°
F Fug=5.132, Fyy=9.578, Fy;=7.625
P Puyr<0.001", Pyy<0.001", P;;<0.001"
TRF EZLH 40 1.20+0.31 1.81+0.25® 2.12+0.28
X IR ZH 40 1.23+0.28 1.51£0.21° 1.68+0.30°
F Fug=8.325, Fyy=16.758, Fy;=11.208
P Pr<0.001", Pyy<0.001", P;;<0.001"
SR FLIH LU, *P < 0.05; 5% BREHIAYT IS HL#K, PP < 0.05; "P < 0.05,
=5 2HRAEEIRILR (X 5)
Tab.5 Comparison of inflammatory indicators between the two groups( X+ s)
Wi 215 n T WTIAJE BIF3ANHE
IL-6(ng/L) MEA 40 155.36+22.10 132.10+13.20® 103.68+9.77®
X HRZH 40 153.24420.57 141.12+15.48" 128.96+12.34¢
F Fu=12.326, Fy=15.689, F;=13.205
p Py <0.001", Py5<0.001°, P;<0.001"
TNF-a(ng/L) =S| 40 11.63+2.37 9.35+1.21% 7.1041.53%
X HE AR 40 11.47+2.42 10.32£1.14 8.42+1.87°
F Fyq=5.302, Fyy=13.205, F4y=7.659
P Py <0.001°, Pyy<0.001", P;<0.001°
hs-CRP(mg/L) MELLH 40 10.89+2.54 7.35+1.34% 6.00+0.85%
X HEZH 40 9.92+2.61 8.34+1.02¢ 7.02+1.21°
F Fyg=5.132, Fyy=15.302, F4;=8.104
p Py<0.001", Pyy5<0.001", P;<0.001"
5 [RIHFLI AL, °P < 0.05; 5% HEZRIT A AL, "P < 0.05; "P < 0.05.
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Fig.1 Trends in inflammatory indicators in the observation and control groups

A: IMIE IL-6 28 {kia®; B: MiE TNF- o Z8fka%h; C. IMiE hs—CRP Z8{kiadh,
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Tab.6 Comparison of erythrocyte immune function indexes between the two groups [(X*s), %]

=] ZH 5 n LRI WITIN AR VWIT3T AR
CD35BH LT 40 it i 435 WEEH 40 7.32+0.68 8.86+0.75% 9.89+1.12%
popiizEa:| 40 7.51£0.75 8.13+0.63¢ 8.74+0.87°
F Fyy=7.325, Fyya=15.865, Fuy=9.425
P Pyy<0.001", Py<0.001°, P;<0.001"
RBC-C3bR WL 40 5.1240.62 7.96+1.32% 10.76+1.67%
popiizEa:| 40 5.31+0.80 6.87+0.96° 8.42+1.35°
F Fyyq=8.659, Fyys=23.659, Fuy=15.324
P Pyy<0.001", Py<0.001°, P;<0.001"
RBC-ICR WELL 40 9.24+1.22 6.89+0.75% 5.14+0.53%
popiizEa:| 40 8.93+1.10 7.24+0.64 6.87+0.72°
F Fyy=15.302, Fyys=23.547, Fu;=18.423
P Pyy<0.001", Py;<0.001°, P;<0.001"
SR ARL AL, P < 0.05; 5XTIRALIAYTY IS LLER, °P < 0.05; "P < 0.05,
A 119 - WELL * XA B 159 - W4 - XfHEL C 109 -0 WE4 -+%FHEZH
104 I _ 8
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Fig.2 Trends in erythrocyte immune function in the observation and control groups

A: CD35 FAPELT M E 4 R 28fk#a%y; B: RBC-C3bR Z8fkia#; C. RBC-ICR ZBfkia#k,
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