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ABSTRACT

Background: The study of the effect of different dialysis methods on cellular immune function of main-
tenance haemodialysis (MHD) patients should provide theoretical support for deciding on the best method
of blood purification that effectively improves cellular immune function of haemodialysis patients.
Subjects and Method: Sixty MHD patients were randomly divided into three groups that respectively re-
ceived treatment of haemodialysis (HD), high flux haemodialysis (HFHD) and haemodiafiltration (HDF).
Peripheral blood T lymphocyte subsets [CD4+, CD8+, CD25+ (mIL-2R) and CD4+/CD8+ ratio] and
serum interleukin (IL)-2 and soluble IL-2 receptor (sIL-2R) levels were detected before dialysis and 4,
24 and 48 hours after dialysis in all cases.

Results: Compared with the HD group, CD4+ and CD25+ cells, CD4+/CD8+ ratio and IL-2 level in-
creased but sIL-2R level decreased in the HFHD and HDF groups at four hours without statistical sig-
nificance (p > 0.05) and at 24 and 48 hours after dialysis with statistical significance (p < 0.05), while
CD8+ cells had no change afier dialysis (p > 0.05). Compared with the HFHD group, CD4+ and CD25+
cells, CD4+/CD8+ ratio, and IL-2 level increased but sIL-2R level decreased in the HDF group at four
and 24 hours without statistical significance (p > 0.05) and at 48 hours after dialysis with statistical sig-
nificance (p < 0.05), while CD8+ cells had no change after dialysis (p > 0.05).

Conclusion: The results indicate that HD can briefly improve the cellular immune function of MHD
patients, while HDF and HFHD can improve it continuously, with HDF having the best effect.
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Efecto de los Diferentes Métodos de Dialisis sobre la Funcion de la Inmunidad

Celular de Pacientes Sometidos a Hemodialisis de Mantenimiento
L Xing

RESUMEN

Antecedentes: El estudio del efecto de los diferentes métodos de dialisis sobre la funcion de la inmuni-
dad celular de pacientes sometidos a hemodidlisis de mantenimiento (HDM) debe proporcionar apoyo
teorico a la hora de decidir el mejor método de purificacion de la sangre que efectivamente mejore la
funcion celular inmune de los pacientes de hemodialisis.

Sujetos y Método: Sesenta pacientes de HDM fueron divididos aleatoriamente en tres grupos que res-
pectivamente recibieron tratamiento de hemodialisis (HD), hemodialisis de alto flujo (HDAF) y hemo-
diafiltracion (HDF). Los subconjuntos de linfocitos T de sangre periférica [ratio CD4", CD§’, CD25"
(mIL-2R) y CD4°/CD8] y los niveles séricos de (IL)-2 y sIL-2R fueron detectados antes de la dialisis, y
4, 24 y 48 horas después de la dialisis en todos los casos.

Resultados: En comparacion con el grupo HD, las células CD4" y CD25", la relacion CD4/CDS§" y el
nivel de IL-2 aumentaron, pero el nivel de sIL-2R se redujo en los grupos HDAF y HDF a las cuatro horas
sin significacion estadistica (p > 0.05), y a las 24 y 48 horas después de la didlisis con significacion es-
tadistica (p < 0.05), mientras que las células CD8" no tuvieron ningun cambio después de la didlisis (p
> 0.05). En comparacion con el grupo HDAF, las células CD4" y CD25", la relacion CD4°/CDS8" y el nivel
IL-2 aumentaron, pero el nivel de sIL-2R disminuyo en el grupo HDF a las cuatro y las 24 horas sin sig-
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nificacion estadistica (p > 0.05), y a las 48 horas después de la dialisis con significacion estadistica (p
< 0.05), mientras que las células CD8" no tuvieron ningun cambio después de la dialisis (p > 0.05).

Conclusion: Los resultados indican que la HD puede mejorar brevemente la funcion celular inmune de
los pacientes de HDM, mientras que HDF y HDAF pueden mejorarla continuamente, teniendo HDF el

mejor efecto.

Palabras claves: Inmunidad celular, hemodiafiltracion, hemodialisis, hemodialisis de alto flujo, hemodialisis de mantenimiento

INTRODUCTION

Although the mortality of patients on dialysis has declined sig-
nificantly, infection is still the second leading cause of death
after cardiovascular disease (1). High infection rates in chronic
end-stage renal failure patients exist in those with immunode-
ficiency, delayed hypersensitivity reaction to antigens, includ-
ing vaccination and T-cell dependent antigens such as influenza
virus and hepatitis B virus, and compromised immune res-
ponse. Clinically, uraemic patients have complications such
as autoimmune diseases, increased incidence of cancers and
the combination of bacterial and viral infections.

Many studies suggest that chronic inflammation is a key
factor in maintenance haemodialysis (MHD) patients leading
to malnutrition, blood dyscrasia and vascular lesions. These
syndromes of dialysis can cause high morbidity and mortality
(2). Uraemic toxins can cause an immune system disorder
which results in a micro inflammatory state and haemodialy-
sis itself can heighten the inflammatory state. The main causes
of inflammation are biological incompatibility of dialysis
membrane, bacterial contamination of dialysate and acetate
dialysate, among others (3).

Increased production of reactive oxygen species can be
induced by chronic inflammation in long-term dialysis uraemia
patients and not be effectively balanced by the antioxidation
system. The state of oxidative stress that is induced ultimately
will intensify the dialysis syndromes. The state of chronic
micro-inflammation in long-term dialysis patients is mainly
caused by two factors: immune deficiency and dialysis. In
haemodialysis patients, a series of complex immune responses
can be produced, such as complement activation (4—8), mono-
cyte activation (9-12), synthesis and release of cytokines
(13-18), oxidative stress (19-21), carbon oxygen radical gen-
eration (22-23) and nitric oxide production (24).

Current studies show that the frequent high incidence of
bacterial infection and tumour in MHD patients is related to
immune function disorder, which mainly manifests with low T
lymphocytes and normal humoral immune function. T lym-
phocytes maintain the balance of the immune system by the
mutual restriction of T helper cells (Th/CD4) and T suppressor
cells (Ts/CDS) and the cooperation with other immune cells.
Blood purification is the main measures of treatment of end-
stage renal disease (ESRD), and the common clinical methods
of blood purification mainly include haemodialysis (HD), high
flux haemodialysis (HFHD) and haemodiafiltration (HDF).
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The effects of different blood purification methods on cellular
immune function of MHD patients have been rarely reported.

SUBJECTS AND METHODS

Sixty patients on maintenance haemodialysis were chosen be-
tween March and August 2012, and were randomly divided
into three groups that respectively received treatment of
haemodialysis (HD group), high flux haemodialysis (HFHD
group) and haemodiafiltration (HDF group). Twenty cases of
healthy volunteers were chosen as the healthy control group
(N Group). The inclusion criteria for the maintenance hae-
modialysis patients were serum creatinine (SCr) more than 707
umol-L! or creatinine clearance rate (CCr) less than 10
min-mL-! and the dialysis duration was more than three
months. The exclusion criteria for maintenance haemodialy-
sis patients were those with diseases such as diabetic nephropa-
thy and lupus nephritis which induce abnormal cellular
immunity, tumour, infection or heart failure in the last three
months, malnutrition, blood transfusion in the last month, use
of antibiotics and immunosuppressive agents.

Collection of clinical data

Maintenance haemodialysis patients comprised 29 cases of
chronic glomerulonephritis (¢GN), 18 cases of benign arterio-
lar nephrosclerosis (BANS), five cases of autosomal dominant
polycystic kidney disease (ADPKD), four cases of obstructive
nephropathy (ON) and four cases of chronic interstitial nephri-
tis (CIN).

Clinical data including name, gender, age, body mass
index (BMI), co-morbid conditions, course of ESRD, duration
of dialysis, systolic and diastolic blood pressure (SBP/DBP),
heart rate (HR), routine blood tests, liver function, kidney func-
tion, spKt/V, SI, total iron-binding capacity (TIBC), erythro-
poietin (EPO) doses, chest X-ray and ultrasonic cardiogram of
regular MHD patients are seen in Table 1.

Maintenance haemodialysis patients were randomly di-
vided into three groups, with 20 cases in each group: HD
group: 13 males and seven females, aged from 26 to 79 years
old, average age 52.65 + 16.82 years; HFHD group: 12 males
and eight females, aged from 21 to 75 years old, average age
51.25 + 15.35 years; HDF group: 11 males and nine females,
aged from 22 to 76 years old; average age 53.10 + 17.19 years
old. The three groups of dialysis patients were dialysed three
times a week, each time for four hours. There was no signifi-
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cant difference in gender and age among the three groups (p >
0.05; Table 1).

4 mL of venous blood heparin inspection. In the morning, fast-
ing venous blood samples from the healthy control group were
anticoagulated with heparin 4 mL. FACSCalibur flow cy-

Table 1:  Baseline clinical characteristics of three groups of MHD patients
p
Baseline clinical HD group HFHD group HDF group
characteristics (n=20) (n=20) (n=20) HD HD HFHD vs
vs HFHD vs HDF HDF
Male/female 13/7 12/8 11/9 1.000° 1.000° 1.000°
Age (years) 52.65+16.82 51.25+15.35 53.10+£17.19 0.5296* 0.5387° 0.4398¢
Diseases caused by renal failure (%)
cGN 9 (45%) 10 (50%) 10 (50%) 0.6767° 0.6767° 1.000°
BANS 6 (30%) 7 (35%) 5(25%) 1.000° 1.000° 1.000°
ADPKD 2 (10%) 1 (5%) 2 (10%) 1.000° 1.000° 1.000°
ON 1 (5%) 1 (5%) 2 (10%) 1.000° 0.7398° 0.7546°
CIN 2 (10%) 1 (5%) 1 (5%) 0.7546° 0.7546° 1.000°
Vascular access for dialysis (%)
Arteriovenous fistula 20 (100%) 20 (100%) 20 (100%) - - -
BMI (kg'm?) 233+1.4 22.7+2.1 229+3.1 0.5834% 0.5435% 1.000?
Complications (%)
CAD 4 (20%) 5(25%) 6 (30%) 0.8765° 1.000° 1.000°
Congestive heart failure 7 (35%) 8 (40%) 6 (30%) 0.6234° 0.6545° 0.5436°
Peripheral vascular disease 2 (10%) 1 (5%) 2 (10%) 0.5689" 1.0000° 0.5689°
Stroke 1 (5%) 2 (10%) 3 (15%) 0.6136° 0.5103° 0.6547°
COPD 1 (5%) 1 (5%) 1 (5%) 1.000° 1.000° 1.000°
Dialysis
duration (months) 20.7+£10.2 249+ 11.1 23.1+14.4 0.0729* 0.0987° 0.2384*
SBP (mmHg) 153.8+47.2 155.1 £46.6 154.3+£449 0.8675% 0.8356" 0.8765*
DBP (mmHg) 88.8 £28.3 87.3+289 89.4+273 0.6575% 0.6228° 0.5436"
Laboratory data
Albumin (g-dL") 34+04 35+0.5 3.6+0.4 0.3776* 0.2578 0.3987%
Ca* (mg-dL") 8.5+0.6 83+0.9 84+0.8 0.5098° 0.5568" 0.5378*
P3* (mg-dL™") 49+1.8 47+1.6 48+1.5 0.6578% 0.7089* 0.7546*
iPTH (pg-dL™") 259.78 £160.09  276.93 + 155.28 262.66 + 153.85 0.4001* 0.4757% 0.4756*
Hb (g'L") 86.3 +16.4 835+179 84.9+18.3 0.4327° 0.4676* 0.6567*
spKt/V 1.49+£0.20 1.47+£0.19 1.46 +£0.17 0.3987° 0.4345° 0.5546°

a two-sample #-test; ® Fisher’s exact test

c¢GN: chronic glomerulonephritis; BANS: benign arteriolar nephrosclerosis; ADPKD: autosomal dominant polycystic kidney disease; ON:
obstructive nephropathy; CIN: chronic interstitial nephritis; BMI: body mass index (weight/height?); CAD: coronary artery disease;
COPD: chronic obstructive pulmonary disease; SBP: systolic blood pressure; DBP: diastolic blood pressure; Ca?*: serum calcium; P3*:
serum phosphorus; iPTH: immunoreactive parathyroid hormone; Hb: haemoglobin; spKt/V(3): -Ln(R-0.008xT) + (4-3.5xR) x UF/BW,
where R: the ratio between urea concentration after dialysis and before dialysis; T: dialysis time; UF: weight loss value of patient after

dialysis; BW: patient’s weight after dialysis; Ln: natural logarithm

Dialysis method

The haemodialysis machines were German Fresenius produc-
tion of 4008, 4008S. The HD group used Braun LOPS15 dial-
ysis, blood flow rate of 200 ~ 250 mL-min™!, dialysate flow
rate of 500 mL-min™'. The other two groups used Braun HIP
15 dialyser, with blood flow rate from 230 to 250 mL-min™,
dialysate flow rate of 500 mL-min’'. Post exchanging method
was used for haemodiafiltration and the amount of fluid re-
placement was 18 ~ 20 L. All patients were treated with bi-
carbonate dialysis and polysulfone dialysers. Dialysers were
disposable.

Detection index and method

Maintenance haemodialysis patients were on dialysis before
(TO) elbow vein blood dialysis, four hours (T4 h) after vein
dialysis ended and 24 hours (T24 h) and 48 hours (T48 h) after

tometer (BD Biosciences, USA) was used for the detection of
T lymphocyte subsets (CD4*, CD8*, CD25" [membrane inter-
leukin factor receptor 2 — mIL-2R] and CD4"/ CD8" ratio)
which were calculated. Enzyme-linked immunosorbent assay
(ELISA) method was used to detect the value of interleukin
(IL)-2 and soluble interleukin 2 receptor (sIL-2R).

Data analysis

The experimental data were analysed with SPSS 13.0 software
and results are listed as mean = SD. Repetitive measurement
and analysis of variance were performed for the comparison
of two groups. The difference between two means was com-
pared with ¢ test. The difference was statistically significant
when p <0.05.
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RESULTS

Changes in T lymphocyte subsets

The amount of CD4*, CD25* and CD4*/CD8" in the HD,
HFHD and HDF groups was significantly decreased, and the
difference was statistically significant (p < 0.05; Table 2). The
difference in amount of CD8" was not statistically significant
(p > 0.05; Table 2). There was no significant difference in
CD4*, CDS8*, CD25" and CD4*/CD8" among HD, HFHD and
HDF groups (p > 0.05; Table 2). The amount of CD4*, CD25*
and CD4%/CDS8" at four hours after dialysis in patients of the
HD group increased compared with that before dialysis; the
difference was statistically significant (» < 0.05; Table 2),
while the differences of these indices at 24 hours and 48 hours
after dialysis and before dialysis were not statistically signifi-

cant (p > 0.05; Table 2). The amount of CD8" after dialysis
compared with before dialysis at each time point was not sta-
tistically significant (p > 0.05; Table 2).

The amount of CD4" and CD25" cells and CD4"/CD8*
ratio in the HFHD and HDF groups at 4, 24 and 48 hours after
dialysis compared with before dialysis increased; the differ-
ence was statistically significant (p < 0.05; Table 2), while the
amount of CD8" cells had no change after dialysis (p > 0.05;
Table 2).

Compared with the HD group, CD4* and CD25" cells
and CD4"/CD8" ratio increased in the HFHD and HDF groups
at four hours without statistical significance (p > 0.05) and at
24 and 48 hours after dialysis with statistical significance (p <
0.05; Table 2, Fig. 1A, C, D), while CDS8" cells had no change

Table 2:  Changes of lymphocyte subsets in patients treated with different dialysis methods (n = 20; mean
+ SD)
Group Time (hours) CD* (%) CDg* (%) CD,*/ CDg* CDys5*
(mIL-2R) (%)

N group TO 4517+£5.92 29.72 +5.79 1.66 £ 0.41 26.21 £6.71
TO 31.59 £4.98" 26.99 +4.77 1.20 +£0.33" 15.76 £4.03"

HD group T4h 39.74 £ 5.91% 29.74 +5.36 1.51 £0.29* 21.95 +4.55%
T24 h 35.01 £6.02 27.88 +4.91 1.22+0.30 16.33 £4.55
T48 h 32.75+5.96 28.32+5.02 1.28 £0.36 14.47 +£4.96

HFHD group TO 29.54 +5.72" 26.67 +5.99 1.23 +£0.36 13.56 £3.94"
T4 h 41.58 £ 6.00% 28.01 £4.98 1.54 £0.29* 26.46 +4.99¢
T24 h 39.06 £6.33**  27.94+5.76 1.50 £ 0.40% 20.19 £ 4.58*
T48 h 36.88 £5.54**  27.99 £ 5.89 1.43 £0.29% 19.26 £4.11#

HDF group TO 30.87 £4.98" 28.11 +£5.28 1.22+037" 14.39 £4.47"
T4 h 43.87 £5.98% 28.57+5.74 1.60 + 0.30* 25.78 +£4.29%
T24 h 40.62 £5.28%  28.62 +5.58 1.56 £0.29% 22.99 £ 3,98
T48 h 40.19 £5.19"  28.83 +5.88 1.54 £ 0.31%1 21.93 +4.55%

*compared with T0, p < 0.05; "compared with N group, p < 0.05; *compared with HD group, p < 0.05; fcom-
pared with HFHD group, p < 0.05.
N group: control group; HD: haemodialysis; HFHD: high flux haemodialysis; HDF: haemodiafiltration; mIL-

2R: membrane interleukin factor receptor 2
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Fig. I: Changes in lymphocyte subsets in patients treated with different dial-

ysis methods.
HD: haemodialysis; HFHD: high flux haemodialysis; HDF:
haemodiafiltration

after dialysis (p > 0.05; Table 2, Fig. 1B). Compared with the
HFHD group, CD4" and CD25" cells and CD4*/CD8" ratio in-
creased in the HDF group at four and 24 hours without statis-
tical significance (p > 0.05) and at 48 hours after dialysis with
statistical significance (p < 0.05; Table 2, Fig. 1A, C, D), while
CDS8" cells had no change after dialysis (p > 0.05; Table 2, Fig.
1B).

Changes in IL-2 and sIL-2R
Interleukin-2 decreased significantly in patients in the HD,
HFHD and HDF groups, compared with the normal control
group, while sIL-2R increased significantly and the differences
were statistically significant (p <0.05; Table 3). There were no
statistical differences in IL-2 and sIL-2R in patients of the three
groups before dialysis.

The amount of IL-2 in the HD group after dialysis in-
creased compared with that before dialysis, and the amount of
sIL-2R decreased; the differences were statistically significant
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(p < 0.05), while the differences in these indices at 24 hours
and 48 hours after dialysis and before dialysis were not statis-
tically significant (»p > 0.05; Table 3, Fig. 2).

The amount of IL-2 at 4, 24 and 48 hours after dialysis
in the HFHD and HDF groups was higher than that before dial-
ysis and the amount of sIL-2R was lower; these differences
were statistically significant (p < 0.05; Table 3, Fig. 2).

The amount of IL-2 at 4, 24 and 48 hours after dialysis
in the HFHD and HDF groups was higher than that in the HD
group and the amount of sIL-2R was lower. These differences
at four hour after dialysis were not statistically significant (p >
0.05), while these differences at 24 and 48 hours after dialysis
were statistically significant (p < 0.05; Table 3, Fig. 2).

Table 3:  Changes in IL-2 and sIL-2R in patients treated with different dial-
ysis methods (n = 20; mean + SD)

Group Time (hours) IL-2 (ng-mL™) sIL-2R ( U-mL™)

N group TO 41.99 £9.54 400.68 £ 85.96

HD group TO 17.88 £4.76" 888.63 £ 182.78"
T4 h 22.02 £5.37* 655.71 £111.98%
T24h 18.67 £4.99 800.54 +132.94
T48 h 17.98 £5.00 877.36 +158.34

HFHD group  TO 18.36 £4.76" 888.99 + 164.86"
T4 h 22.98 +4.93* 654.09 £ 133.84*
T24h 22.76 £ 4.67 682.37 + 144.79*
T48 h 21.04 £6.01% 745.67 £+ 130.00%

HDF group TO 18.18 £4.44" 900.72 +200.35"
T4 h 23.92 +5.83* 622.57 £159.31%
T24h 24.63 £ 4.98" 645.72 + 140.28"
T48 h 23.09 + 5.38%% 681.93 + 109.66%

“compared with T0, p < 0.05; “compared with n group, p < 0.05; *compared
with HD group, p < 0.05; fcompared with HFHD group, p < 0.05

IL-2: interleukin-2; sIL-2R: soluble interleukin 2 receptor; N: normal control;
HD: haemodialysis; HFHD: high flux haemodialysis; HDF: haemodiafiltra-
tion

The amount of IL-2 at 4, 24 and 48 hours after dialysis in
the HDF group was higher than that in the HFHD group and
the amount of sIL-2R was lower. These differences at four and
24 hours after dialysis were not statistically significant (p >
0.05), while these differences at 48 hours after dialysis were
statistically significant (p < 0.05; Table 3, Fig. 2).
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Fig.2:  Changes in IL-2 and sIL-2R in patients treated with different dialy-
sis methods.
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DISCUSSION

Immune dysfunction in maintenance haemodialysis patients is
thought to be due to the accumulation of uraemic toxin, the
mechanical stimulation from dialysis blood pump, the bacter-
ial pollution of dialysate and their metabolites (such as endo-
toxin or lipopolysaccharide fragment), the biological incom-
patibility of dialysis membrane, malnutrition efc, which affect
the patients’ survival rate and quality of life (25, 26).

Interleukin-2 is secreted by CD4" and enhances the ac-
tivity of cytokines. The combination of IL-2 and IL-2R regu-
lates proliferation and function of immune cells. Membrane
interleukin factor receptor 2 was found on the surface of the
cell membrane. The expression of mIL-2R (CD25%) is a
marker of activation of T lymphocytes, and sIL-2R is an im-
munosuppressive factor. In normal human serum, sIL-2R con-
tent is rare. When immune function is low, sIL-2R levels are
significantly elevated, which is positively related to the illness
(27, 28).

The research results showed that the MHD patients with
cellular immune dysfunction showed significant reduction of
CD4*, no obvious change in CD8" and decreased ratio of
CD4"/CD8" compared with the normal control group. The cor-
responding changes in cytokines IL-2 and mIL-2R were sig-
nificantly reduced and sIL-2R increased significantly more
than that of normal people, which showed that cellular immune
function in MHD patients was significantly inhibited compared
with the normal control group. Maintenance haemodialysis
patients received dialysis three times per week, with an inter-
val of 48 hours, so the time point of our experimental design
could reflect the changes in cellular immune function in these
patients.

Haemodialysis mainly used the principle of diffusion,
which is good for the removal of small molecules and water
soluble toxins, but it is not good for the removal of other types,
especially large molecular uraemic toxins. Currently, the tox-
ins clearly known to inhibit immune cell activity include
granulocyte inhibitory protein I (GIP-I), granulocyte inhibitory
protein II (GIP-II), neutrophil degranulation inhibition of pro-
tein I (DIP-I), neutrophil degranulation inhibition of protein I1
(DIP-1I) and the light chain of immunoglobulin protein, which
all belong to high molecular weight uraemic toxins (25-29).

This study showed that CD4*, CD4*/CD8", IL-2 and
mlL-2R (CD25%) increased and SIL-2R decreased at four hours
after dialysis in the HD group, compared with TO. However,
the above indices at 24 hours and 48 hours after dialysis had no
significant difference compared with TO. This indicated that
HD can temporarily improve cellular immune function in
MHD patients, but after dialysis, with uraemic toxins again
accumulating in the body and the influence of dialysis mem-
brane biological incompatibility, cellular immune function
gradually decreased after being maintained for a period of
time. Therefore, single HD generally cannot improve the cel-
lular immune function of patients.
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High flux haemodialysis with high flux dialyser, by con-
vection, diffusion and absorption can remove small molecule
toxins and some large molecule toxins (including low molecu-
lar protein). High flux haemodialysis simulates the principle
of glomerular filtration, filters out a large amount of fluid from
the blood on the basis of haemodialysis applying high pass
through the filtration membrane, and inputs differential re-
placement fluid at the same time. In recent years, HFHD has
been used in clinical treatments more and more widely.

Haemodiafiltration uses the principle of convection, dif-
fusion and absorption, effectively removing toxins of small
molecules and macromolecules. In the HDF machine, bac-
teria and macromolecule compounds produced by bacteria in
the dialysis water can be entrapped by the filtering effect of in-
ternal 0.22 um filter and endotoxin and small molecule pyro-
gens can be intercepted by the absorption effect. The bacterial
endotoxin in HDF haemodialysis water is reduced about 10°
times compared with conventional blood dialysis, but the
amount of loss of protein in the dialysis process increases com-
pared with the former two dialysis methods (30, 31).

The study by Kim et a/ found that HDF can better re-
move the toxins in the body of patients with uraemia, such as
leptin and 2-microspheres (32). Melero-Rubio et al compared
the scavenging effect of conventional dialysis and HDF of
nephropathy patients with the same type of homocysteine
(Hey) and found that the Hey level was lower in the HDF
group, which indicates the reduction of the incidence of car-
diovascular disease risk (33). Hyodo et a/ observed the effect
of haemodialysis and HDF on urine of patients with uraemia
over a three-year follow-up and found that HDF can protect
the residual renal function in MHD patients (34). Ledebo and
Blankestijn (35) further compared the difference of clearance
of vitamin B12, inulin and other high molecular toxin clear-
ance by the different methods of blood purification, and dif-
ferent blood purification dialysis liquid bacteria, and the effect
of bacteria and pyrogen on the body and concluded that online
haemodiafiltration is the most effective and safest treatment
method to remove toxins, compared with routine blood dialy-
sis, high flux haemodialysis and traditional haemodiafiltration.

CONCLUSION

This study showed that CD4*, CD4*/CD8", IL-2 and mIL-2R
(CD25") increased and sIL-2R decreased in HFHD and HDF
groups at 4, 24 and 48 hours after dialysis compared with that
before dialysis, indicating that the cellular immune function of
patients after dialysis can be improved to a certain extent,
which is more obvious in the HDF group. This may result in
a significantly higher clearance rate of macromolecular toxins
in the HFHD and especially the HDF group, compared with
the HD group. In addition, large quantities of sterile replace-
ment fluid without pyrogen causing heat was generated online
in the HDF group, so cellular immune function of patients in
the HDF group improved more significantly than that in the
HFHD group.

The goal of dialysis therapy is not only to remove water
and solute to correct acid-base imbalance problem, but also to
maintain normal immune function. Both HFHD and HDF can
improve the cellular immune function of MHD patients, in
order to reduce the incidence of infection and tumour, and im-
prove their survival rate and quality of life. Thus, HFHD and
HDF are worthy of further promotion in clinical treatments,
especially HDF.
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