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Abstract: Purpose: To investigate the therapeutic effect of maintenance hemodialysis in patients with chronic renal 
failure and summarize the analysis of inflammatory factors in serum, and the risk factors in patients with chronic 
renal failure undergoing maintenance hemodialysis. Methods: A total of 50 patients with chronic renal failure un-
dergoing maintenance hemodialysis who were admitted to our hospital from January 2017 to January 2019 were 
selected as the research subjects to analyze the therapeutic effects and complications of maintenance hemodialy-
sis of these patients, compare the changes of inflammatory factor levels in serum such as interleukin-2 (IL-2), inter-
leukin-6 (IL-6), and high-sensitivity C-reactive protein (hs-CRP) and renal function indicators such as creatinine, urea 
nitrogen, and urinary albumin clearance, and analyze the risk factors of maintenance hemodialysis in patients with 
chronic renal failure by multivariate logistic factor analysis. Results: The effective rate of maintenance hemodialysis 
in patients with chronic renal failure was 64% (32 cases). After dialysis, urea nitrogen, urinary albumin and creati-
nine clearance were significantly decreased (P < 0.05). As for the complications, 10 patients died, and 8 patients 
had infection. The levels of inflammatory factors in serum, such as IL-2, hs CRP were significantly decreased after 
maintenance hemodialysis (P < 0.05), and the difference was statistically significant. The results of multivariate 
logistic factor analysis showed that high capacity load and anemia were independent risk factors for death in pa-
tients with chronic renal failure undergoing maintenance hemodialysis. Simultaneously, diabetes mellitus, central 
venous catheterization, and hypoalbuminemia were independent risk factors for infection in patients with chronic 
renal failure undergoing maintenance hemodialysis. Conclusion: The level of inflammatory factors in the serum of 
patients with chronic renal failure after maintenance hemodialysis was significantly reduced. The risk factors of 
death and infection include hypertension, anemia, diabetes, etc. In contrast, the independent risk factors of death 
were anemia and high capacity load, and the independent risk factors of infection were diabetes, hypoalbuminemia, 
and central venous catheterization.
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Introduction

Chronic renal failure is a disease which seri-
ously affects the health of many people. Cur- 
rently, hemodialysis is widely used in treating 
patients with chronic renal failure in China, to 
alleviate the suffering of patients and prolong 
their lives [1-3].

The levels of IL-2, hs-CRP, and other inflamma-
tory factors in the serum of patients with chron-
ic renal failure will increase, leading to a micro-
inflammatory state. Chronic inflammation easi-
ly occurs when patients are in a micro-inflam-

matory state over a long period, resulting in 
metabolic disorders, the decrease of immune 
function, and other phenomena, which are ex- 
tremely unfavorable for the recovery of patients. 
It has been reported that maintenance hemo- 
dialysis can alleviate the micro-inflammatory 
state in patients and reduce the expression 
level of inflammatory factors in serum [4-6].

In addition, death, infection and other compli-
cations may occur during maintenance hemo- 
dialysis. Therefore this study was conducted to 
investigate the therapeutic effect of mainte-
nance hemodialysis in patients with chronic 
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renal failure, analyze the changes of serum 
inflammatory factors in patients before and 
after hemodialysis, and clarify the risk factors 
of maintenance hemodialysis. The specific re- 
search reports are as follows:

Materials and methods

General information

A total of 50 patients with chronic renal failure 
undergoing maintenance hemodialysis who we- 
re admitted to our hospital from January 2017 
to January 2019 were selected as the research 
subjects. The patients were 30 to 70 years old, 
including 25 males and 25 females. Among 
them, 10 people had diabetic nephropathy, 5 
people had gouty nephropathy, 7 people had 
hypertensive nephropathy, 24 people had ch- 
ronic nephritis, and 4 people had obstructive 
nephropathy.

Inclusion criteria

① Symptoms were consistent with the typical 
clinical manifestations of chronic renal failure; 
② The patient had been undergoing hemodi-
alysis in our hospital for more than 3 months; 
③ The patients had normal cognitive function 
and no history of drug allergy and drug abuse; 
④ The study was approved by the ethics com-
mittee of the hospital. All patients participated 
in the study voluntarily and signed an informed 
consent.

Exclusion criteria

① Patients with chronic renal failure associat-
ed with other organic diseases were excluded 
from the study; ② Patients with chronic renal 
failure were excluded except hemodialysis; ③ 
Patients with unstable control of blood pres-
sure, blood sugar and other biological indica-
tors were excluded.

Methods

Preparation before dialysis: ① Because of the 
different effects of primary diseases in patients 
with chronic renal failure, it is necessary to con-
trol the primary diseases before hemodialysis. 
The fasting blood glucose of patients with dia-
betic nephropathy should be controlled in the 
range of 3.9-6.1 mmol/l. The systolic blood 
pressure and diastolic blood pressure should 
be maintained between 90-140 mmhg and 
60-90 mmhg in patients with hypertensive 

nephropathy to avoid the risk during hemodialy-
sis. ② Before dialysis, psychological counsel-
ing should be given to patients and their fami-
lies to popularize the basic principles of hemo-
dialysis so as to relieve the tension of patients. 
③ Preparation of tools for hemodialysis and 
inspection of the dialyzer (specification: BLS- 
812SD; batch number: SFDA (I) No. 20123- 
452513 (A)).

Methods of measuring serum inflammatory 
factors: We collected blood and urine from the 
patient’s intravenous fistula before and after 
hemodialysis, using the serum inflammatory 
factor level test paper to determine the levels 
of serum IL-2, IL-6, hs-CRP, and other inflamma-
tory factors, then we compared the results 
before and after hemodialysis. We recorded 
renal function indexes, such as creatinine, urea 
nitrogen and, albumin clearance before and 
after treatment.

Methods of dialysis: The 50 patients with 
chronic renal failure were treated with hemo- 
dialysis. Bicarbonate dialysate (specification: 
SXG-Y-A; SFDA approval No. (2013): 3450779) 
was selected for dialysis with reverse osmosis 
water, and the flow rate was maintained at 500 
ml/min.

Blood access was established and heparin 
(specification: 5000 IU; batch number: SFDA 
approval No. H10980166; manufacturer: Zhao- 
ke Pharmaceutical (Hefei) Co., Ltd.) was used 
as an anticoagulant. The first injection of hepa-
rin was 10 minutes before the start of dialysis, 
the dose was 0.5 mg/kg, and heparin was 
injected at a rate of 8 ml/h after the start of 
dialysis. The injection of heparin was stopped 
50 min before the end of dialysis to ensure that 
the blood clotting time in the patient was within 
45-60 min [7-9].

To ascertain the possible risk factors of pa- 
tients in real time and adjust the dialysis plan 
according to the recorded results, the patient’s 
body temperature, respiration, pulse, blood 
pressure, and other indicators were closely 
monitored and recorded every 30~60 min dur-
ing dialysis.

Nursing staff carried out appropriate treatment 
to the patient when the patient had sympto- 
ms such as bleeding, heart failure, myocardial 
infarction, and other symptoms during dialysis. 
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If blood stratification and coagulation occurred 
during dialysis, the dosage of heparin was 
increased in real time, and if the color of dialy-
sate changed, they dialysis was stopped imme-
diately and replacement of the dialysis device 
was performed.

Monitoring after dialysis: Basic information 
such as the patient’s temperature, respiration, 
pulse, and blood pressure were measured after 
dialysis. To clarify the effect factors of hemodi-
alysis and determine the next-stage dialysis 
plan, blood samples were taken to check cre-
atinine, urea nitrogen, K+, Na+, Cl- [10-13].

During the whole dialysis treatment process, it 
was necessary to strictly monitor the amount of 
fluid in and out of the patient’s body to prevent 
heart failure due to excessive increase of fluid. 
Therefore, the amount of water patients had to 
drink was controlled within a safe range. The 
diet of patients strictly followed the recom-
mended diet, with low salt, low potassium, a 
moderate amount of protein, and ensure the 
intake of high vitamins.

Detection methods of risk factors: Patient’s 
general data, hemodialysis time, primary dis-
ease, number of infections and deaths, time  
of death, infection site, catheterization status, 
routine blood indices, routine urine indices, 
blood sugar, blood lipids, hormones, blood pre- 
ssure, heart rate, dialysis indicators, volume 
load and other indicators were analyzed by mul-
tivariate logistic factor analysis to explore the 
correlation between the above indicators and 
death and infection in patients to obtain the 
risk factors of death and infection of patients.

Evaluation index

The therapeutic effect and complications of 
maintenance hemodialysis in patients with ch- 
ronic renal failure were analyzed. The clinical 
data of patients and the changes of serum IL-2, 
IL-6, hs-CRP, and other inflammatory factors 
before and after dialysis were compared. The 
related complications of patients with chronic 
renal failure during maintenance hemodialysis, 
and the correlation of risk factors were ana-
lyzed by multivariate logistic factor analysis.

Statistical analysis

Data were analyzed with GraphPad Prism (Gra- 
phPad Software, La Jolla, CA) and SPSS 20 
(SPSS Inc., Chicago, IL). The measurement data 
was expressed as (

_
x  ± sd)and tested by t-test, 

and enumeration data were tested by chi-
squared test and expressed by [n (%)]. When P 
< 0.05, the difference between the two groups 
had statistical significance. 

Results

The therapeutic effect, cure rate, and compli-
cations of maintenance hemodialysis

In this study, the effective rate of maintenance 
hemodialysis treatment in 50 patients with 
chronic renal failure was 64%, that is, there 
were 32 patients with no complications in 
hemodialysis and 18 patients (36%) with com-
plications, including 10 patients who died and 
8 patients with infection.

Comparison of serum inflammatory factor lev-
els in patients

Comparison of interleukin levels and renal 
function: The levels of interleukins (IL-1β, IL-2, 

Figure 1. Comparison of interleukin levels before 
and after dialysis. Note: The abscissa represents IL-
1β, IL-2, IL-6, IL-8 from left to right, and the ordinate 
represents the expression level of IL-1β, IL-2, IL-6, 
and IL-8 (ng/L). Comparison of expression levels of 
IL-1β before and after dialysis [(5.39±0.86) ng/L 
vs (4.76±0.61) ng/L] was statistically significant 
(t=4.23, *P=0.0001); Comparison of expression 
levels of IL-2 before and after dialysis [(17.56±5.44) 
ng/L vs (15.35±3.78) ng/L] was statistically signifi-
cant (t=2.36, *P=0.02); Comparison of expression 
levels of IL-6 before and after dialysis [(25.33±5.37) 
ng/L vs (23.21±2.50) ng/L] was statistically signifi-
cant (t=2.53, *P=0.01). Comparison of expression 
levels of IL-8 before and after dialysis [(31.09±6.00) 
ng/L vs (26.78±4.37) ng/L] was statistically signifi-
cant (t=4.11, *P=0.0001).
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IL-6, IL-8) after dialysis were lower than those 
before dialysis (P < 0.05), as shown in Figure 1. 
After dialysis, urea nitrogen, urinary albumin, 
and clearance of creatinine were significantly 
decreased (P < 0.05), as shown in Table 1.

Comparison of the level of other inflammatory 
factors: The expression levels of hs-CRP, TNF-
α, and PCT after dialysis were obviously lower 
than those before dialysis (P < 0.05). This 
showed that hemodialysis can reduce the ex- 
pression of serum inflammatory factors and 
alleviate the inflammatory state in patients. 
The effect of hemodialysis can be judged by 
detecting the expression level of inflammatory 
factors in patients, as shown in Figure 2.

blood sugar, blood lipids, hormone, blood pres-
sure, heart rate, adequate dialysis, volume 
load, and other indicators were taken as inde-
pendent variables, and whether the patient 
died was taken as the dependent variable.

Univariate regression analysis showed that hy- 
pertension, anemia, age ≥ 65 years, high vol-
ume load, high plasma homocysteine level, and 
high serum parathyroid hormone levels were 
the risk factors for death in patients with chron-
ic renal failure undergoing maintenance hemo-
dialysis, and adequate dialysis was the protec-
tive factor. 

We took the above 6 risk factors as indepen-
dent variables and patient death as the depen-
dent variable. According to the multivariate an- 
alysis, high volume load and anemia were inde-
pendent risk factors for death in patients with 
chronic renal failure undergoing maintenance 
hemodialysis (Table 2). 

Analysis of infection factors

The patient’s general data, hemodialysis time, 
primary disease, number of infections and de- 
aths, time of death, infection site, catheteriza-
tion status, blood indices, urine indices, blood 
sugar, blood lipids, hormone, blood pressure, 
heart rate, adequate dialysis, volume load, and 
other indicators were taken as independent 
variables, and infection was the dependent 
variable. According to univariate regression 
analysis, hemodialysis duration of more than 
half a year, diabetes mellitus, low serum albu-
min, and central venous catheterization were 
the risk factors of hemodialysis infection 
(Tables 3, 5 ).

We took the above 4 risk factors as indepen-
dent variables and infection as the dependent 
variable. According to the multivariate regres-
sion analysis, diabetes, low serum albumin, 
and central venous catheterization were the in- 

Table 1. Comparison of renal function

Time Creatinine
(umol/L)

Urea Nitrogen
(mmol/L)

Creatinine Clearance
(ug/min)

Before treatment 115.13±21.13 8.99±0.91 120.74±22.74
After treatment 89.14±11.70 4.10±0.77 82.11±13.45
T 1.235 2.567 5.886
P 0.001 0.002 0.004

Figure 2. Comparison of the expression levels of hs 
CRP, TNF-α and PCT before and after dialysis. Note: 
The abscissa represents hs-CRP, TNF-α, PCT from 
left to right, and the ordinate represents the expres-
sion level of hs-CRP (mg/L), TNF-α (ng/mL), and 
PCT (ng/mL). Comparison of expression levels of hs-
CRP (mg/L) before and after dialysis [(13.28±7.00) 
mg/L vs (8.99±7.15) mg/L] was statistically signifi-
cant (t=3.03, *P=0.003); Comparison of expression 
levels of TNF-α (ng/mL) before and after dialysis 
[(6.67±2.34) ng/mL vs (4.49±1.33) ng/mL] was sta-
tistically significant (t=5.73, *P < 0.05); Comparison 
of expression levels of PCT (ng/mL) before and after 
dialysis [(11.22±1.57) ng/mL vs (9.00±0.97) ng/mL] 
was statistically significant (t=8.51, *P < 0.05).

Analysis of risk factors for 
death

The patient’s general data, he- 
modialysis time, primary disea- 
se, number of infections and 
deaths, time of death, infecti- 
on site, catheterization status, 
blood indices, urine indices, 
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Table 2. Logistics single factor regression analysis

Influencing factors Regression  
coefficients Standard error Wald X2 P OR (95% Cl)

Hypertension 1.649 0.303 21.591 < 0.001 4.301
Anemia 2.113 0.286 54.592 < 0.001 7.540
Age ≥ 65 1.136 0.259 7.348 0.007 2.710
High capacity load 2.341 0.360 39.001 < 0.001 11.038
High plasma homocysteine 1.754 0.331 27.021 < 0.001 5.369
High serum parathyroid hormone levels 1.776 0.319 28.557 < 0.001 6.008
Adequate dialysis -2.864 0.669 17.895 < 0.001 0.059

Table 3. Logistics multivariate regression analysis
Influencing factors Regression coefficients Standard error Wald X2 P OR (95% Cl)
High capacity load 2.559 0.427 38.167 < 0.001 13.339
Anemia 1.814 0.463 14.968 < 0.001 5.461

Table 4. Logistics single factor regression analysis
Influencing factors Regression coefficients Standard error Wald X2 P OR (95% Cl)
Dialysis for more than half a year 0.568 0.128 5.377 0.020 1.446
Diabetes 0.673 0.296 11.460 0.001 1.960
Low serum albumin 0.681 0.300 9.392 0.002 1.773
Central venous catheter 0.637 0.196 11.002 0.001 1.835

Table 5. Logistics multivariate regression analysis
Influencing factors Regression coefficients Standard error Wald X2 P OR (95% Cl)
Diabetes 0.604 0.299 12.463 < 0.001 1.914
Low serum albumin 0.507 0.241 9.379 0.002 1.804
Central venous catheterization 0.613 0.134 10.262 0.001 1.795

dependent factors for infection in patients with 
chronic renal failure undergoing maintenance 
hemodialysis, as presented in Table 4. 

Discussion

Chronic renal failure is a common urinary sys-
tem disease, especially in middle-aged and 
elderly patients. There are many causes of 
chronic renal failure such as diabetes, hyper-
tension, primary nephropathy etc. With the 
development of modern medicine, the level of 
medical technology has improved. Hemodialys- 
is is a crucial treatment approach to maintain 
the health and lives of patients with chronic 
renal failure and alleviate their suffering. How- 
ever, hemodialysis is a treatment with both 
risks and benefits. Due to the fluctuation of 
serum inflammatory factors, patients with ch- 
ronic renal failure easily suffer from chronic 

inflammation, resulting in decreased immunity. 
In addition, because dialysis can affect the 
function of some organs, organic lesions are 
also common complications of hemodialysis 
patients [17, 18].

Among the 50 patients with chronic renal fail-
ure on maintenance hemodialysis in this study, 
the levels of IL-2, hs-CRP, and other serum 
inflammatory factors before and after dialysis 
were evidently different. After dialysis, urea 
nitrogen, urinary albumin, and creatinine clear-
ance were significantly decreased (P < 0.05). 
The reason why the level of inflammatory fac-
tors is higher than the normal range before 
dialysis was that the renal function of patients 
with chronic renal failure decreases and the 
function of filtering toxins decreases, which 
causes the accumulation of toxins in the body 
and stimulates the release of inflammatory 
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transmitters in the body. In the long run, the 
level of inflammatory factors in the serum 
increased slowly and stably, and a micro-in- 
flammatory state appeared. Khaloo Pegah et 
al. [19] put forward that the change of HS-CRP 
level could predict the possibility of retinopa- 
thy in diabetic patients, which is in conformity 
with our study wherein the expression level of 
HS-CRP in patients after dialysis was signifi-
cantly decreased, and the effect of hemodialy-
sis could be determined by monitoring the 
expression level of serum inflammatory fa- 
ctors.

Among the 50 patients, 18 patients had com-
plications, of which 10 patients died and 8 
patients had infection. Analyzing the risk fac-
tors of complications in maintenance hemodi-
alysis patients with chronic renal failure by 
Logistic regression analysis method, the results 
showed that hypertension, anemia, age ≥ 65 
years, high volume load, high plasma homocys-
teine level and high serum parathyroid hor-
mone level were the risk factors for death in 
patients with chronic renal failure undergoing 
maintenance hemodialysis, and adequate dial-
ysis was the protective factor.

Among the above six risk factors for death, ane-
mia and high-volume load are independent risk 
factors for the death of patients with chronic 
renal failure on maintenance hemodialysis. The 
analysis of risk factors for infection show- 
ed that diabetes, dialysis duration over half a 
year, low serum albumin and central venous 
catheterization were risk factors for infection, 
among which diabetes, low serum albumin, and 
central venous catheterization were indepen-
dent risk factors for infection. This result was in 
conformity with the conclusion proposed by 
Zhang Ning et al. [20] that decreased hemoglo-
bin, and serum albumin are independent risk 
factors for peritoneal dialysis infection. The 
limitation of this study is that in the analysis of 
serum inflammatory factor levels and risk fac-
tors in chronic renal failure maintenance he- 
modialysis patients, with the independent risk 
factors of chronic renal failure maintenance 
hemodialysis patients were analyzed, but se- 
rum IL-2 and hs-CRP were not detected. In the 
future, the number of patients will be expand-
ed, and the diagnostic efficacy of inflammatory 
factors for chronic renal failure in maintenance 

hemodialysis patients will be further tested to 
provide rapid detection and strong theoretical 
basis.

In conclusion, the level of serum inflammatory 
factors in maintenance hemodialysis patients 
with chronic renal failure was significantly lower 
than that before dialysis. Complications during 
hemodialysis included death and infection. The 
independent risk factors for death were anemia 
and high volume load. In contrast, the indepen-
dent risk factors for infection were diabetes, 
low serum albumin, and central venous cathe- 
terization.
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