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Objective: To study the effect of nephrotic enteral nutrition preparation on the nutritional
status and microinflammatory state in patients with maintenance hemodialysis complicated
by malnutrition. Methods: A total of 68 patients who received maintenance hemodialysis
and had malnutrition in our hospital between January 2013 and July 2016 were collected
and divided into control group (n=34) and observation group (n=34) according to random
number table. Control group received regular dietary intervention, and observation group
received nephrotic enteral nutrition preparation based on routine intervention. Nutritional
status and microinflammatory state before and after intervention were compared between two
groups of patients. Results: Before intervention, the differences in peripheral blood levels
of protein indexes and trace elements as well as serum levels of inflammatory factors were
not statistically significant between two groups of patients. After intervention, peripheral
blood nutrition-related proteins TP, ALB, PA, Hb and TRF levels of observation group were
higher than those of control group; peripheral blood trace elements Zn and Fe levels were
higher than those of control group while Ca level was lower than that of control group; serum
inflammatory factors IL-6, hs-CRP and TNF-α levels were lower than those of control group.
Conclusion: Nephrotic enteral nutrition preparation can effectively optimize the nutritional
status and reduce the microinflammation degree in patients with maintenance hemodialysis
complicated by malnutrition.
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1. Introduction
Maintenance hemodialysis (MHD) is the only non-transplant way
for patients with end-stage renal disease to extend the survival time,
which not only effectively removes side products and metabolized
moisture, but can also affect the normal homeostasis of patients[1,2].
The present studies have shown that with the extension of MHD
time, the probability of malnutrition and systemic inflammatory
response increase in patients, which even leads to the body's immune
disorders and infectious disease in important organs later, and is
not conducive to the ease of disease and optimization of patients’
overall state[3,4]. How to promote the nutritional status in patients
with end-stage renal disease during MHD has been the key point of
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the clinical research, nephrotic enteral nutrition preparations are the
new nutrition preparations containing enough heat, essential amino
acids and small amount of fat and electrolyte, they are applicable
to patients with renal insufficiency, and they can ensure the supply
of nutrients while reduce residual kidney load in metabolites[5]. In
this study, nephrotic enteral nutrition preparation was added in the
intervention of patients with MHD, and the application value was
discussed from nutritional status, inflammatory response and other
aspects, hereby reported as follows.

2. Information and methods
2.1 Case information
A total of 68 patients who received maintenance hemodialysis
and had malnutrition in our hospital between January 2013 and
July 2016 were collected as the research subjects, and the family
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members of patients signed the informed consent. Enrolled patients
were divided into control group (n=34) and observation group
(n=34) according to random number table. Control group included
18 men and 16 women, they were 47-81 years old, and the course
of maintenance hemodialysis was 0.5-4 years; observation group
included 17 men and 17 women, they were 45-79 years old, and the
course of maintenance hemodialysis was 0.5-5 years. The differences
in gender, age and course of maintenance hemodialysis were not
statistically significant between the two groups of patients (P>0.05),
and the study was approved by the hospital ethics committee.

2.5 Micro-inflammatory state
Before and after intervention, 2.0 mL fasting peripheral blood
was extracted from two groups of patients in the same way, anticoagulated and centrifuged at low speed to get upper serum, and
enzyme-linked immunosorbent assay was used to determine the
contents of inflammatory factors, including interleukin-6 (IL-6),
hypersensitive C-reactive protein (hs-CRP) and tumor necrosis factor

2.2 Inclusion and exclusion criteria

α (TNF-α).

Inclusion criteria: (1) diagnosed with uremia and without
malnutrition before dialysis; (2) receiving regular dialysis for ≥6
months, and with clear malnutrition at present; (3) finishing the
whole research and with complete clinical data. Exclusion criteria:
(1) with severe infection, gastrointestinal bleeding and other

2.6 Statistical methods
Data in the study were calculated by SPSS 21.0 and the statisticians
were with professional qualification. Nutrition-related proteins, trace

complications in dialysis; (2) combined with basic and serious heart

elements, inflammatory factors and other measurement data were

and liver dysfunction; (3) combined with the basic gastrointestinal

in terms of mean ± standard deviation, and comparison was by t

dysfunction and malabsorption of nutrients; (4) combined with

test. Statistics P<0.05 was the standard of statistical significance in

malignant tumor disease.

differences.

2.3 Intervention
Observation group of patients received nephrotic enteral nutrition
intervention at the same time of maintenance hemodialysis,
specifically as follows: 400-600 kcal/d nephritic enteral nutrition

3. Results
3.1 Nutrition-related proteins

preparations, the active ingredients in unit dose (100 g) of nutrition
preparations included 72.2 g sugar, 11.1 g protein, 12.3 g fat, 3 g

Before intervention and 1 month after intervention, comparison

dietary fiber, 2 g glutamine as well as moderate amount of vitamins

of peripheral blood nutrition-related proteins TP (g/L), ALB (g/L),

and trace elements, and the intervention lasted for 1 month. The

PA (mg/L), Hb (g/L) and TRF (g/L) levels between two groups of

control group received only normal dietary guidance.

patients was as follows: peripheral blood TP, ALB, PA, Hb and TRF
levels were not significantly different between two groups of patients

2.4 Nutrition-related proteins and trace elements

before intervention (P>0.05); compared with same group before

Before and after intervention, 3.0 mL fasting cubital venous blood

intervention, peripheral blood TP, ALB, PA, Hb and TRF levels of

was extracted from two groups of patients, and RIA was used to

observation group increased significantly after intervention (P<0.05)

detect the levels of nutrition-related proteins, including total protein

while peripheral blood TP, ALB, PA, Hb and TRF levels of control

(TP), albumin (ALB), prealbumin (PA), hemoglobin (Hb) and

group didn’t change significantly after intervention (P＞0.05);

transferrin (TRF). Automatic biochemistry analyzer (Wuhan Xiandai

compared with those of control group, peripheral blood TP, ALB,

Youbang Technology Co., Ltd., the article number ynh2016001) was

PA, Hb and TRF levels of observation group increased significantly

used to detect the contents of trace elements, including zinc (zinc),

after intervention (P<0.05), shown in Table 1.

iron (Fe) and calcium (Ca).
Table 1.

Comparison of peripheral blood nutrition-related protein levels between two groups of patients before and after treatment.
Groups

n

Control group

34

Observation group

34

Time
Before intervention
After intervention
Before intervention
After intervention

TP
58.23±6.15
58.64±6.09
58.16±6.34
66.79±8.23*#

ALB
23.81±3.29
23.56±3.08
23.76±3.42
34.18±5.29*#

PA
139.37±15.88
138.69±16.02
139.25±15.49
179.53±21.47*#

Note: compared with same group before intervention, *P＜0.05; compared with control group after intervention, #P＜0.05.

Hb
87.23±9.16
88.15±9.07
87.14±8.93
98.25±10.12*#

TRF
1.63±0.20
1.71±0.19
1.61±0.25
2.89±0.31*#
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Table 2.
Comparison of peripheral blood trace element levels between two groups of patients before and after treatment.
Groups

n

Control group

34

Observation group

34

Time
Before intervention
After intervention
Before intervention
After intervention

Zn
78.23±8.92
78.66±8.79
78.41±8.65
89.75±9.28*#

Fe
7.12±0.83
7.17±0.88
7.10±0.81
9.05±0.94*#

Ca
6.37±0.72
6.28±0.69
6.32±0.68
4.19±0.56*#

Note: compared with same group before intervention, *P＜0.05; compared with control group after intervention, #P＜0.05.
Table 3.
Comparison of serum inflammatory factor levels between two groups of patients before and after treatment.
Groups

n

Control group

34

Observation group

34

Time
Before intervention
After intervention
Before intervention
After intervention

IL-6
84.29±9.15
84.56±9.24
84.17±8.93
51.62±5.88*#

hs-CRP
7.29±0.86
7.42±0.82
7.21±0.85
4.18±0.53*#

TNF-α
57.29±7.18
56.83±6.95
57.48±7.42
29.66±3.41*#

Note: compared with same group before intervention, *P＜0.05; compared with control group after intervention, #P＜0.05.

3.2 Trace elements

4. Discussion

Before intervention and 1 month after intervention, comparison

MHD is the main method of replacement therapy for patients

of peripheral blood trace elements Zn (μmol/L), Fe (mmol/L) and

with end-stage renal disease, but the dialysis is not complete, the

Ca (mmol/L) levels between two groups of patients was as follows:
peripheral blood Zn, Fe and Ca levels were not significantly different
between two groups of patients before intervention (P>0.05);
compared with same group before intervention, peripheral blood
Zn and Fe levels of observation group increased significantly while
Ca level decreased significantly after intervention (P<0.05), and
peripheral blood Zn, Fe and Ca levels of control group didn’t change

extension of application time can lead to toxin accumulation and
malnutrition, and the specific reasons include the following: (1)
negative emotions in patients with end-stage renal disease reduce the
oral food intake; (2) the toxin stimulates the gastrointestinal tract; (3)
there is metabolic acidosis in the body, which affects the absorption
of nutrients; (4) there are the loss of nutrients and the increase
of protein decomposition in the process of dialysis; (5) infection
and complications[6-8]. The research shows that the proportion of

significantly after intervention (P＞0.05); compared with those of

malnutrition in patients with MHD is about 58.33%, the efficiency of

control group, peripheral blood Zn and Fe levels of observation

dialysis of patients with malnutrition further falls, and severe cases

group increased significantly while Ca level decreased significantly

may even lead to the deaths of patients in the short term. Optimizing

after intervention (P<0.05), shown in Table 2.

the nutritional status of patients with MHD is the key to improving
clinical efficacy, and the selection of reasonable nutritional

3.3 Inflammatory factors
Before intervention and 1 month after intervention, comparison of
serum levels of inflammatory factors IL-6 (pg/mL), hs-CRP (mg/L)
and TNF-α (ng/mL) between two groups of patients was as follows:
serum IL-6, hs-CRP and TNF-α levels were not significantly
different between two groups of patients before intervention
(P>0.05); compared with same group before intervention, serum
IL-6, hs-CRP and TNF-α levels of observation group decreased

preparations is the hot and difficult point of clinical research.
Nephrotic enteral nutrition intervention is the new preparation
in accordance with the nutritional requirements for patients with
chronic kidney disease, it contains amino acids necessary to human
body, and the nitrogen is completely from animal protein, and
accords with human body amino acid pattern[9]. The necessary
amino acids and medium chain triglyceride in nephrotic enteral
nutrition intervention can be directly absorbed without digestion,
there are also moderate amount of glutamine and dietary fiber, and
they help enhance gastrointestinal mucosal barrier function, promote

significantly after intervention (P<0.05), and serum IL-6, hs-CRP

protein absorption and also reduce the residual kidney damage

and TNF-α levels of control group didn’t change significantly after

caused by the urea nitrogen that is produced by nonessential amino

intervention (P＞0.05); compared with those of control group, serum

acid[10,11]. In this study, nephrotic enteral nutrition intervention was

IL-6, hs-CRP and TNF-α levels of observation group decreased
significantly after intervention (P<0.05), shown in Table 3.

added in patients with MHD, and its effect on the nutritional status
and microinflammatory state of the patients was explored.
Inadequate protein intake and increased decomposition are the
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most direct causes of malnutrition in MHD patients. They are also

it is essentially an immune inflammation, the nonpathogenic

the most reliable indicators to measure the patient's malnutrition[12].

microorganisms stimulate the immune system, result in massive

TP, ALB, PA, Hb and TRF are the proteins that play an important

release of inflammatory mediators, cause systemic mild inflammatory

role in the realization of human body functions, their synthesis and

reaction and further damage the residual renal function, and it also is

decomposition are in dynamic equilibrium under physiological state,

the main side effect of incomplete MHD[17,18]. A new study suggests

and in the case of gastrointestinal dysfunction or excessive metabolic

that the systemic inflammatory condition is severer in MHD patients

toxin generation, the above protein indicators can be massively

with malnutrition, which may be associated with the lower protein

decomposed and consumed and show low levels[13,14]. In the study,

content, and the weakened effect of related materials on removing

the protein index contents in the peripheral blood were compared

inflammatory factors. In the study, serum levels of inflammatory

between two groups of patients before and after the intervention,

cytokines were compared between the two groups of patients before

and it was found that compared with those before intervention,

and after intervention, and it was found that compared with those

peripheral blood TP, ALB, PA, Hb and TRF levels of control group

before intervention, serum IL-6, hs-CRP and TNF-α levels of

didn’t change significantly while peripheral blood TP, ALB, PA,

observation group of patients were lower after intervention; further

Hb and TRF levels of observation group increased significantly;

compared with control group, the observation group of patients

further compared with those of control group, peripheral blood TP,

were with lower serum IL-6, hs-CRP and TNF-α levels after the

ALB, PA, Hb and TRF levels of observation group were higher after

intervention, explaining that nephrotic enteral nutrition preparations

intervention, confirming that nephrotic enteral nutrition intervention

can also reduce the micro-inflammation in patients with MHD,

can effectively increase the functional protein contents in patients

which mainly is directly related to the relieved malnutrition in

with MHD, and help to improve the overall nutritional status in

patients.

patients.

It is thus clear that nephrotic enteral nutrition preparation

The disorder of trace element levels plays an important role in

intervention for patients with MHD complicated by malnutrition can

malnutrition in patients with MHD, zinc is the main component of

effectively optimize the systemic nutritional status and reduce the

biological membrane lipoprotein, and the decrease of its content can

degree of micro-inflammation, is a highly efficient and reliable way

affect the functions of many enzymes and destroy the cell membrane

of nutritional intervention, and can be applied in the intervention of

stability[15]. Zn is an activator of various metalloenzyme in the body,

future similar diseases.

it can be involved in the removal of oxygen free radicals and lipid
peroxides, and those with insufficient Zn content are susceptible
to virus and bacterial infection. Fe is an essential trace element of
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