
Int J Clin Exp Med 2020;13(7):4915-4922
www.ijcem.com /ISSN:1940-5901/IJCEM0110396

Original Article
Efficacy of hemodialysis and its effect  
on nutritional status of renal failure patients

Zhenyun Zhou, Xiaoxiao Chen

Department of Nephrology, The First People’s Hospital of Wenling, Wenling, Zhejiang, China

Received March 6, 2020; Accepted May 11, 2020; Epub July 15, 2020; Published July 30, 2020

Abstract: Objective: This study aimed to explore the efficacy of hemodialysis and its effect on the nutritional status 
of patients with renal failure. Methods: A total of 92 patients admitted to our hospital due to rental failure form 
January 2017 to May 2019 were included as the study subjects and randomized into the study group (n=46) and 
the control group (n=46) according to a Random Number Table. They were treated by hemodialysis in the control 
group, hemodialysis and hemodiafiltration in the study group; and compared for indexes for renal function [urea 
(UA), serum creatinine (Cr), β2-microglobulin (β2-MG), kidney injury molecule 1 (KIM-1)], renal anemia [ferropro-
tein (SF), hemoglobin (Hb), hepcidin (HePC), and erythropoietin (EPO)], nutritional status [total protein (TP), albu-
min (Alb), content of calcium and phosphorus)], inflammatory factors [interleukin-6 (IL-6), tumor necrosis factor-α 
(TNF-α), high-sensitivity C-reactive protein (hs-CRP)] and changes in quality of life before and after treatment, as well 
as incidences of adverse reactions. Results: After treatment, the observation group reported lower UA, Cr, β2-MG, 
KIM-1, phosphorus content, IL-6, TNF-α and hs-CRP, and higher SF, Hb, HePC, EPO, TP, Alb, calcium content, and 
scores of quality of life as compared with the conditions before treatment and with the control group (P<0.05). In 
comparison with the control group, the observation group also reported lower total incidence of adverse reactions 
(P<0.05). Conclusion: Hemodialysis and hemofiltration contributed to improved renal function, renal anemia and 
nutritional status, alleviated inflammatory reactions, enhanced quality of life and reduced the adverse reactions in 
patients with renal failure. 
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Introduction

Renal failure is a common disease that is pres-
ent in patients seen in the nephrology depart-
ment. It is a pathological state of partial or total 
loss of renal function, as various chronic renal 
diseases progress to the end stage. Clinically, 
renal failure is divided into acute and chronic; 
of which, acute failure develops rapidly after 
the patients suffer from impaired functions or 
toxic injuries due to insufficient blood supply in 
the kidneys (mostly because of trauma and 
burns), and kidney obstruction, while the chron-
ic renal failure is a result of long-term renal 
lesions which develop as time goes on, result-
ing in the compromised renal function of the 
patients [1, 2]. Patients with acute or chronic 
renal failure have symptoms such as oliguresis, 
urorrhagia, azotemia and uraemia [3, 4]. Pre- 
viously, patients with renal failure were clinical-
ly treated by hemodialysis, which can effective-

ly remove various toxins from patients, reduce 
the pathological damage of tissues and organs, 
and improve the prognosis of patients. However, 
the traditional hemodialysis therapy mainly 
removes small molecular substances through 
the principle of dispersion. With the increase of 
the relative molecular mass of poisons in the 
blood, the removal rate of toxins decreases sig-
nificantly. Medium and large molecular sub-
stances often cannot be completely removed, 
which has become an important factor that 
induces chronic complications in dialysis pa- 
tients and may result in unsatisfactory progno-
sis and nutritional status [5, 6]. Therefore, how 
to more effectively treat renal failure has be- 
come a major subject in the nephrology depart-
ment in recent years. Continuous hemofiltra-
tion is also a common method of hemodialysis, 
which has good a adsorption and clearance 
effects on inflammatory molecules and toxic 
substances with medium molecular weight of 
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25-40 kd, and can improve the internal environ-
ment of patients, increase muscle oxygena- 
tion index, stabilize blood pressure, and reduce 
adverse effects caused by vasoactive drugs. 
Therefore, the combination of the two dialysis 
methods may be more effective in patients with 
renal failure. This study selected 92 patien- 
ts with renal failure and randomized them into 
two groups for treatment with hemodialysis or 
hemodialysis combined with hemofiltration, in 
order to provide valuable references for the 
clinical treatment of renal failure. The details 
are reported as follows.

Materials and methods

General materials 

A total of 92 patients who were admitted to our 
hospital due to renal failure from January 2017 
to May 2019 were included and divided into  
the study group (n=46) and the control group 
(n=46) according to a Random Number Table. 
All patients satisfied the diagnosis criteria of 
renal failure, agreed to and provided informed 
consent to participate in the study with their 
family members. Patients with concurrent auto-
immune diseases, diseases in brain, infectious 
diseases, mental disorders, cardiac, hepatic 
and pulmonary dysfunction were excluded. The 
study was approved by the Ethics Committee of 
The First People’s Hospital of Wenling.

Treatment method 

Both groups, upon hospitalization, were rou-
tinely treated by intravenous drip of isotonic 
saline solution to ensure the balance between 
water electrolytes and pH value, nutritional 
support, administration of diuretics and resis-
tance against infection. In the meanwhile, all 
nephrotoxic drugs were withdrawn. The control 
group was further treated with hemodialysis 
according to the procedures of establishing an 
intravenous pathway, performing the internal 
arteriovenous fistula operation, and hemodialy-
sis with the Hollow Fiber dialyzer-F14. The 
membrane surface area was 1.4 m2. During 
hemodialysis, the blood flowrate was controlled 
between 260-300 mL/min and anticoagulant 
therapy was given with low molecular heparin. 
For patients with high risk of bleeding, low-dose 
heparin or absence of heparin was suggested 
as appropriate. The hemodialysis was conduct-
ed twice a week. The study group was treated 
by hemodialysis and hemofiltration with the 

FX80 blood filter. The membrane surface area 
was 1.8 m2. With the instrument networked, 
the diluent was produced online and a post-
dilution mode was adopted by setting the dilu-
ent flowrate between 80-120 mL/min, and 
blood flowrate between 260-300 mL/min. The 
hemodialysis was conducted twice a week. Bo- 
th groups were treated for 4 months. 

Observation indexes 

The 2 groups were compared for indexes of 
renal function (UA, Cr, β2-MG, KIM-1), renal 
anemia (SF, Hb, HePC, and EPO), nutritional sta-
tus (TP, Alb, content of calcium and phospho-
rus), inflammatory factors (IL-6, TNF-α, hs-CRP) 
and changes in quality of life before and after 
treatment, as well as incidences of adverse 
reactions. For indexes of renal function, UA and 
Cr (with serum sample) were measured by an 
automatic biochemical analyzer, β2-MG (with 
serum sample) and KIM-1 (with urine sample) 
by ELISA. For rental anemia indexes, SF (with 
serum sample) was measured by chemilumi-
nescence method, Hb (with serum sample) by 
blood cell analyzer, HePC and EPO (with serum 
sample) by ELISA. For indexes of nutritional sta-
tus, TP and Alb (with serum sample) were mea-
sured by an automatic biochemical analyzer, 
calcium and phosphorus content (with serum 
sample) by Arsenazo and phosphomolybdic 
acid methods. For inflammatory factors, IL-6 
and TNF-α (with serum sample) were measured 
by ELISA method, and hs-CRP (with serum sam-
ple) by immunoturbidimetry. The quality of life 
was assessed according to the SF-36 scale 
with total points between 0 and 100, which 
rates positively with the quality of life of the 
patients. Adverse reactions include infection, 
cerebrovascular accident and hematosepsis, 
etc. 

Statistical analysis

Statistical analysis was performed with SPSS 
22.0. UA, Cr, β2-MG, KIM-1, SF, Hb, HePC, EPO, 
TP, Alb, content of calcium and phosphorus, 
IL-6, TNF-α, hs-CRP and quality of life were 
expressed as Mean ± SD, and comparatively 
studied through two-way ANOVA. The total inci-
dence of adverse reactions was expressed as 
%, and validated by chi-squared test. For all sta-
tistical comparisons, significance was defined 
as P<0.05. 
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Table 1. Comparison between the 2 groups for general materials

Group 
Gender 
(male/ 
female)

Age (y) Height (cm)
Body  

weight 
(kg)

Pathological type Cultural background 

Primary  
glomerulonephritis

Diabetic  
nephropathy

Chronic  
pyelonephritis

Hypertensive  
renal  

arteriosclerosis

Primary 
school  

and lower

Junior 
school

Secondary 
school

Senior 
school

College  
and above

Control Group (n=46) 28/18 51.17±7.88 165.66±4.41 65.62±7.83 16 13 11 6 11 12 9 9 5

Study Group (n=46) 26/20 51.26±7.23 165.73±4.27 65.78±7.51 18 12 12 4 12 13 8 8 5
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Results

Comparison for clinical treatment 

The 2 groups had no statistical difference in 
gender, age, height, weight, pathological type 
and cultural background (P>0.05, Table 1). 

TP, Alb and calcium content (P>0.05). After 
treatment, both groups had a rise in nutritional 
factors, which was significant in the study 
group. On the contrary, the phosphorus content 
was reduced in both groups, leading to lower 
levels in the study group as compared with the 
control group (P<0.05). This indicated that the 

Figure 1. Comparison between the 2 Groups for Changes of Rental Function 
Indexes before and after Treatment (Mean ± SD). Note: (A) UA; (B) Cr; (C) β2-
MG; (D) KIM-1. *P<0.05 as compared with the conditions before treatment; 
#P<0.05 as compared with the control group.

Figure 2. Comparison between the 2 Groups for Changes in Renal Anemia 
Indexes before and after Treatment (Mean ± SD). Note: (A) SF; (B) Hb; (C) 
HePC; (D) EPO. *P<0.05 as compared with the conditions before treatment; 
#P<0.05 as compared with the control group.

Hemodialysis and hemofiltra-
tion improving patients’ renal 
functions 

Though no statistical differ-
ence was demonstrated in the 
2 groups in terms of UA, Cr, 
β2-MG and KIM-1 (P>0.05) 
before treatment; both groups 
showed a reduction after tre- 
atment, especially the study 
group in which, the reduction 
was more significant (P<0.05). 
These results indicate that the 
combination of hemodialysis 
and hemofiltration can signi- 
ficantly improve the renal fu- 
nction of patients better th- 
an routine hemodialysis alone 
(Figure 1). 

Significant improvement of the 
patients’ renal anemia by he-
modialysis and hemofiltration

Before treatment, no statisti-
cal difference was observed 
between the 2 groups for SF, 
Hb, HePC, and EPO (P>0.05). 
After treatment, a significant 
elevation was seen in the study 
group as compared with the 
control group (P<0.05). The 
combination of hemodialysis 
and hemofiltration can promi-
nently improve renal anemia in 
patients, making it superior to 
routine hemodialysis (Figure 
2).

Hemodialysis and hemofiltra-
tion contributing to the signifi-
cant improvement of patients’ 
nutritional status 

Before treatment, the 2 groups 
had no statistical difference in 
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combination of hemodialysis and hemofiltra-
tion can significantly improve patients’ nutri-
tional status with better efficacy than the rou-
tine hemodialysis (Figure 3). 

Microinflammation improved by hemodialysis 
and hemofiltration 

Before treatment, the 2 groups were compared 
for IL-6, TNF-α and hs-CRP without statistical 
difference (P>0.05). After treatment, the 3 
indexes dropped in both groups, and more sig-
nificantly in the study group as compared wi- 
th the control group (P<0.05). This revealed a  
significant contribution of the combination of 
hemodialysis and hemofiltration to the alleviat-
ed microinflammation status and more superi-
or efficacy as compared with routine hemodi-
alysis (Figure 4). 

Positive contribution of Hemodialysis and he-
mofiltration to patients’ quality of life 

Without statistical difference before treatment 
(P>0.05), both groups attained an increase in 
the score of quality of life after treatment (P< 
0.05). Which was more significant in the study 
group (P<0.05, Table 2), supporting the posi-
tive contribution of hemodialysis and hemofil-
tration to patients’ quality of life. 

patients with rental failure were routinely treat-
ed by intravenous drip of isotonic saline solu-
tion to ensure the balance between electrolytes 
and pH value, nutritional support, administra-
tion of diuretics and resistance against infec-
tion, as well as hemodialysis, which may be 
effective but fails to purify the blood and cause 
the toxic metabolites being discharged out of 
the body. Furthermore, most of the patients 
with renal failure are not ideal in physical condi-
tions, and they may suffer from various adverse 
reactions during long-term dialysis, which final-
ly results in poor prognosis. Therefore, how to 
effectively treat renal failure has become a 
clinical hot spot in recent years. 

Recently, with the progress in medical levels, 
hemodialysis and hemofiltration have become 
a routine substitutive therapy of the kidneys for 
patients with renal failure. Hemodialysis can 
effectively remove the small molecule toxic 
metabolites [11, 12], maintain the balance of 
electrolytes, and pH value, and plays a signifi-
cant role in improving the clinical symptoms of 
patients. While, hemofiltration, as compared 
with routine hemodialysis, is more effective in 
removing the uremic toxins of middle and large 
sized molecules from the body of patients [13, 
14], and has more advantages in the clearance 
of toxins and improvement of inflammatory fac-

Figure 3. Comparison between the 2 Groups for Changes in Nutritional Sta-
tus Indexes before and after Treatment (Mean ± SD). Note: (A) TP; (B) Alb; 
(C) Content of calcium; (D) Content of phosphorus. *P<0.05 as compared 
with the conditions before treatment; #P<0.05 as compared with the control 
group.

Comparison between the 2 
groups for incidence of ad-
verse reactions 

The study group reported a 
total incidence of adverse re- 
actions of 6.52% (3/46); far 
lower than the control gro- 
up’s 23.91% (11/46) (P<0.05, 
Table 3). 

Discussion 

Renal failure results from sub-
stantial damage to kidneys 
due to various factors and lea- 
ds to reduced nephrons, and 
significantly compromised re- 
nal excretion and endocrine 
functions, resulting in imbal-
anced electrolytes and pH va- 
lue, and accumulation of toxic 
metabolites [7, 8], accompa-
nied with renal malnutrition or 
anemia, etc. [9, 10]. Previously, 
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tor secretion if combined with routine hemo- 
dialysis, showing great significance to the en- 
hanced prognosis of patients. Serum UA, Cr, 
β2-MG and urine KIM-1 are common clinical 
indexes reflecting the renal function of patients 
[15-17]; of which, UA and Cr are metabolites of 
purine and protein in the blood circulation, 
which are discharged through kidneys, and 
common biochemical molecules in blood re- 
flecting the renal function, and β2-MG is a small 
molecule protein produced by leukomonocytes. 
It can be decomposed after filtration in glom-
eruli and re-absorbed in proximal convoluted 
tubules to effectively reflect the filtration func-
tion of glomeruli [18]. According to the study 
results, the study group achieved a reduction in 
UA, Cr, β2-MG, and KIM-1 as compared with the 
conditions before treatment and with the con-
trol group, revealing that the combination of 
hemodialysis and hemofiltration can promi-
nently improve the renal function of patients 
better than routine hemodialysis. Renal ane-
mia is mainly caused by insufficient synthetic 
amounts of EPO and ferrum loss, leading to 
insufficient ferrum on the body [19]. Based on 
the study results, the study group demonstrat-
ed higher SF, Hb, HePC and EPO as compared 
with the conditions before treatment and with 
the control group, indicating that the combina-
tion of hemodialysis and hemofiltration can 

study group reported higher TP, Alb and calcium 
content and lower phosphorus content as com-
pared with the conditions before treatment and 
with the control group, which was basically con-
sistent with the study results obtained by Pan 
Xianfeng [5]. Such a result revealed that the 
combination of hemodialysis and hemofiltra-
tion can effectively improve the nutritional sta-
tus of patients with renal failure in a superior 
way compared to the routine hemodialysis 
treatment. Non-microbial infections often re- 
sult in patients with renal failure with low-
strength and non-prominent inflammatory sta-
tus. According to the study results, after treat-
ment, the study group had lower IL-6, TNF-α 
and hs-CRP levels as compared with the condi-
tions before treatment and with the control 
group, making it clear that the combination of 
hemodialysis and hemofiltration can effectively 
relieve the patients with renal failure from a 
microinflammatory status with superior efficacy 
compared to the routine treatment. In addition, 
the study results showed that after treatment, 
the study group achieved higher scores of qual-
ity of life than the conditions before treatment 
and the control group, and reported a lower 
total incidence of adverse reactions; which sup-
ported the fact that the combination of hemo- 
dialysis and hemofiltration can effectively im- 
prove the quality of life of patients with renal 

Figure 4. Comparison between the 2 Groups for Changes in Inflammatory Factors before and after Treatment (Mean 
± SD). Note: (A) IL-6; (B) TNF-α; (C) hs-CRP. *P<0.05 as compared with the conditions before treatment; #P<0.05 as 
compared with the control group.

Table 2. Comparison between the 2 groups for changes in 
scores of quality of life before and after treatment (Mean 
± SD, score)

Group Before 
treatment 

After  
treatment t P

Control Group (n=46) 59.32±7.93 65.31±7.27 3.776 0.000
Study Group (n=46) 58.10±8.12 73.10±8.10 8.870 0.000
T 0.729 4.854
P 0.468 0.000

prominently alleviate the renal ane- 
mia of patients compared to routine 
hemodialysis. In the process of dis-
ease progression, lipids and proteins 
in the body of patients with renal fail-
ure are persistently consumed, which 
may easily result in malnutrition. For 
this reason, actively improving the 
nutritional status of patients plays a 
significant role [20, 21]. Referring to 
the study results, after treatment, the 
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failure, compared to routine hemodialysis, and 
with less adverse reactions. 

In conclusion, hemodialysis and hemofiltration 
contributed to the improved renal function, 
renal anemia and nutritional status, alleviated 
inflammatory reactions, enhanced quality of 
life and reduced adverse reactions in patients 
with renal failure. However, this study also has 
certain limitations. Due to financial constraints 
and as a preliminary study, this study did not 
set up a hemodiafiltration group, and only 
selected the most commonly used hemodialy-
sis methods used in clinic and compared with 
the combination of two dialysis methods. It is 
impossible to observe the effect of hemodiafil-
tration on the nutritional status of patients with 
renal failure. Only the conclusion that the com-
bination of the two methods is better than the 
simple hemodialysis group is achieved. In the 
next study, a hemodiafiltration group will be 
established to observe its effects on the nutri-
tional status of patients with renal failure. At 
the same time, in the selection of indices, the 
main selections are calcium, phosphorus and 
other nutritional indices that affect the progno-
sis of patients with renal failure. No observa-
tion was made on triceps skinfold, mid arm 
muscle circumference, S-transferrin and rela-
tive body weight as the nutritional status index 
for evaluation, and the corresponding indices 
will be added for further observation in the next 
study.
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