EXPERIMENTAL AND THERAPEUTIC MEDICINE 20: 3352-3360, 2020

3352
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Abstract. The aim of the present study was to investigate the
changes of miR‑155 expression in the serum of uremic patients
before and after treatment and analyze the risk factors of
efficacy. A total of 116 uremic patients admitted to the People's
Hospital of Chengyang (Qingdao, China) were enrolled in the
study as the uremia group, and were treated by hemodialysis
combined with hemoperfusion, and 127 healthy subjects
who underwent health examination during the same period
were selected as the normal group. Reverse transcription
quantitative PCR was used to detect the serum miR‑155 levels
of all the subjects in the two groups before treatment and those
of uremia patients after treatment. The changes of clinically
related indicators and inflammatory factors in uremic patients
before and after treatment and their correlation with miR‑155
were investigated. The risk factors affecting the efficacy
of treatment were analyzed. Serum miR‑155 levels in the
uremia group were higher than those in the normal group
(P<0.001); the miR‑155 level in patients after treatment was
significantly lower than that before treatment (P<0.001), and
it was positively correlated with efficacy (r= 0.6873, P<0.05).
The serum miR‑155 level in the invalid group was higher than
that in the effective group, and the sensitivity and specificity
of miR‑155 for predicting the efficacy before treatment were
64.71 and 87.88%, respectively. After treatment, the sensitivity
and specificity of miR‑155 for evaluating the efficacy were
76.47 and 88.89%, respectively. Clinically related indicators
and inflammatory factor levels in uremic patients decreased
significantly after treatment, and the expression levels before
and after treatment were significantly correlated with miR‑155.
Clinically related indicators, inflammatory factors and miR‑155
were all risk factors affecting efficacy. The expression level
of miR‑155 in serum was significantly upregulated. Findings
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of this study suggest that monitoring miR‑155 may reflect the
efficacy and inflammatory state effectively.
Introduction
Chronic kidney disease is a global health problem. In recent
years, the incidence of chronic kidney disease has been
gradually increasing. In China, the overall prevalence rate of
chronic kidney disease is estimated to be approximately 10.8%
with a high mortality (1‑3). Uremia belongs to the end‑stage of
chronic renal failure, which causes a series of clinical reactions
and body system damages, seriously affecting patients' quality
of life. If treatment is not timely, uremia caused by renal failure
may aggravate the disease and eventually lead to death (3,4).
At present, findings have shown that hemodialysis combined
with hemoperfusion has a good effect on the treatment of
uremia (5,6). Hemodialysis can remove blood urea nitrogen
(BUN), creatinine (Cr) and bilirubin. In addition, it is mainly
effective in removing internal wastes and adjusting acid‑base
balance through the principle of semipermeable membrane
dialysis (7). Hemoperfusion can adsorb inflammatory
mediators, such as interleukin (IL)‑1, IL‑6, IL‑8, tumor
necrosis factor‑α and prothrombin‑activating factor, to reduce
inflammatory reaction (8‑10). Hemodialysis combined with
hemoperfusion can make up for each other and play different
roles, thus achieving high efficiency in removing various toxins
and maintaining water‑electrolyte balance in the body (5,7).
Although blood purification technology and drug therapy
have made progress, the mortality of chronic kidney disease
remains very high (5).
MicroRNA (miRNA) is a small regulatory RNA with
a length of 19‑25 nucleotides that participates in post‑
transcriptional gene silencing in all eukaryotes (11). The
miRNA role in a variety of kidney diseases, including
nephrotic syndrome, renal fibrosis, lupus nephritis and acute
pyelonephritis has been previously shown (12). In addition,
previous findings have shown that miR‑155 plays an important role in inflammation, immune response and formation
of hematopoietic cells (13). It has been reported that miR‑155
expression in liver tissues of patients with chronic liver
diseases is upregulated, indicating that miR‑155 may be influential in the progression of liver diseases, and it is a potential
biomarker (14). Zhang et al (15) suggested that serum miR‑155
may be regarded as a new target for early diagnosis and
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intervention of inflammatory state in uremic dialytic patients
by detecting the changes of serum miR‑155 level in those
treated with alprostadil. However, clinical efficacy monitoring
and the risk factors of miR‑155 were not thoroughly studied.
By monitoring the changes of miR‑155 expression in
serum of uremic patients before and after treatment, the aim
of the present study was mainly to explore the clinical value
of miR‑155 in hemodialysis combined with hemoperfusion
treatment and the risk factors affecting their efficacy.
Subjects and methods
General information. A total of 116 uremic patients admitted
to the People's Hospital of Chengyang (Qingdao, China)
were selected as the uremia group, including 65 males and
51 females, with an average age of 51.32±8.97 years. In addition,
127 healthy subjects who underwent health examination
during the same period were selected as the normal group,
including 69 males and 58 females, with an average age of
50.13±9.01 years.
The study was approved by the Ethics Committee of the
People's Hospital of Chengyang (no. CYPH2017011A), and all
the patients and their families were informed prior to the study
and signed a complete informed consent form.
Inclusion criteria were as follows: Uremic patients who met
the disease diagnosis and were in relatively stable condition;
patients who showed good compliance and had complete
clinical data; patients who received routine examinations, such
as urine routine test, blood routine test, electrocardiogram;
patients with normal liver and kidney function after admission;
patients who were accompanied by their family when admitted
to the hospital. All subjects that participated in the study
signed an informed consent form.
Exclusion criteria were as follows: Patients with liver
dysfunction, severe organ lesions, history of craniocerebral
trauma, autoimmune system defects, or mental hereditary
diseases; patients who did not actively cooperate or had
habits harmful to the health such as long‑term smoking and
alcoholism.
Treatment plan. Patients with uremia were treated routinely
after admission; in order to avoid bad eating habits, their
blood pressure and blood sugar were controlled, and they
received other symptomatic and supportive treatment. They
were treated via hemodialysis combined with hemoperfusion.
Hemodialysis was conducted using a German Fressnius
4008S type hemodialysis machine, and anticoagulation was
conducted by carbonate dialysate and low molecular heparin
sodium, with a surface area of 1.3 m2, ultrafiltration coefficient
of 40 ml/h mmHg, blood flow of 200‑250 ml/min, and dialysate
flow of 500 ml/min, 4 h each time, 3 times a week. Boxin
MG 150 disposable hemoperfusion device was used, and the
perfusion device was connected in series to the front end of
the dialyzer. Two hours after treatment, the perfusion device
was taken down after its adsorption capacity was saturated,
hemodialysis was performed for 2 h separately, and joint
treatment was performed once a week. Relevant indicators
were compared 12 weeks after treatment. In addition, adequate
sleep, limited water, low salt and low fat diet were ensured
during the treatment of patients.
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Detection of serum miR‑155. In the morning, 4 ml of fasting
elbow venous blood was collected from the subjects in the two
groups after admission as well as uremia patients after treatment,
respectively. The collected blood was placed in a centrifuge tube
to collect upper serum, centrifugation conditions were as follows:
1006.2 x g, 10 min, 10 cm (radius), 4˚C (temperature), and then
it was placed in a refrigerator at ‑80˚C for testing. Total RNA in
serum was extracted by TRIzol® kit (Invitrogen) according to the
manufacturer's instructions, and the template RNA was digested
and treated with DNaseI to eliminate DNA contamination. An
ultraviolet spectrophotometer (Beijing UP General Technology
Co., Ltd.) was used to measure the purity and concentration;
the RNA sample was then reverse transcribed into cDNA,
and the procedure was strictly carried out in accordance with
the instructions of cDNA reverse transcription kit (Takara).
Reverse transcription‑quantitative PCR (RT‑qPCR) was used
for detection, and SYBR PrimeScript miRNA RT‑qPCR kit
(Takara) was used for RT‑qPCR in ABI Prism 7500 (Applied
Biosystems). PCR reaction conditions were as follows: Enzyme
activation at 95˚C for 10 min, denaturation at 95˚C for 15 sec,
annealing/extension at 60˚C for 1 min, a total of 40 cycles.
Primers for this experiment were designed by Primer Premier
5.0 (Premier), and generated by Tianjin Saier Biotechnology Co.,
Ltd. U6 was used as internal reference, and the specific primer
sequences are shown in Table I. The above system configuration
was strictly in accordance with the instructions, and the content
of miR‑155 was calculated by 2‑ΔΔCq (16).
Efficacy evaluation (17,18). Scoring for efficacy evaluation was
as follows: Marked effect: After treatment, clinical symptoms
and signs of patients significantly improved; improvement:
The clinical symptoms and signs of patients improved after
relevant treatment, but these were not significant; invalid:
Patients' clinical symptoms and signs did not change or
deteriorate significantly after relevant treatment.
Outcome measures. Clinically related indicators of uremic
patients before and after treatment were observed, including
BUN, Cr, β2‑microglobulin (β2‑MG), parathyroid hormone
(PTH), C‑reactive protein (CRP) and IL‑6. The changes of
serum miR‑155 level and evaluation of the efficacy on uremic
patients were observed to analyze the risk factors affecting
their efficacy.
Statistical analysis. SPSS 20.0 (IBM Corp., Armonk) was
used for statistical analysis, and GraphPad Prism 7 (San Diego
Graphpad Software Co., Ltd.) was used to draw images of the
collected data. The counting data were expressed as [n (%)],
and the Chi‑square test was used for inter‑group comparison.
The measurement data were expressed as mean ± standard
deviation (SD), independent‑samples t‑test and paired sample
t‑test were used for comparison between the two groups
before and after therapy, and receiver operating characteristic
curve (ROC) was used to predict and evaluate the efficacy of
uremia patients. Pearson's correlation coefficient was used
for bivariate normal distribution data, Spearman's correlation
coefficient was used to analyze the correlation between grade
and variable, and the multivariate logistic regression was
used to analyze the risk factors affecting their treatment, with
statistical significance (P<0.05).
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Table I. Primer sequences.
Genes
miR‑155
U6

Upstream

Downstream

5'‑GTGCAGGGTCCGAGGT‑3'
5'‑CTCGCTTCGGCAGCACA‑3'

5'‑CGCTTAATGCTAATCGTGATAGG‑3'
5'‑AACGCTTCACGAATTTGCGT‑3'

Results
Comparison of clinical general data. Statistical comparison
of clinical general data between the two groups is shown in
Table II. There was no significant difference with regard to
sex, age, average age and body mass index (BMI) between
the uremia and normal groups (P>0.05). Hemoglobin and
blood albumin in uremia group were lower than those in
normal group (P<0.05), whereas total cholesterol, triglyceride,
low‑density lipoprotein and mean arterial pressure in uremia
group were higher than those in normal group (P<0.05).
Evaluation of efficacy of changes in serum miR‑155 level
on uremic patients. According to the detection of serum
miR‑155 levels in the two groups, the serum miR‑155 level
in uremic patients was significantly higher than that in the
normal group (Fig. 1A, P<0.001), and that in uremic patients
after treatment was significantly lower than before treatment
(Fig. 1B, P<0.001); there were 43 markedly effective cases,
56 improved cases and 17 invalid cases after treatment. As
is evident in Fig. 1C, the miR‑155 level was significantly
positively correlated with the efficacy (r=0.6873, P<0.05); the
worse the efficacy was, the higher the miR‑155 level was. In
addition, according to the efficacy, patients were divided into
effective group (n=99) and invalid group (n=17); the serum
miR‑155 level of patients in the invalid group was significantly
higher than that in the effective group (P<0.001; Fig. 1D). ROC
curve was drawn according to miR‑155 level before and after
treatment; area under the curve (AUC) of miR‑155 level used
for predicting efficacy of uremic patients before treatment
was 0.788, sensitivity was 64.71% and specificity was 87.88%
(Fig. 1E); AUC of miR‑155 level for evaluating efficacy of
uremic patients after treatment was 0.895, sensitivity was
76.47% and specificity was 88.89% (Fig. 1F).
Changes of clinically related indicators. The levels of serum
clinically related indicators and inflammatory factors in
uremic patients before and after treatment were detected;
β2‑MG, Cr, BUN, PTH, CRP, and IL‑6 levels after treatment
were significantly lower than those before treatment, with
statistically significant difference (P<0.001; Fig. 2).
Correlation between serum miR‑155 level and clinical related
indicators
Correlation between serum miR‑155 level and clinical related
indicators before treatment. Pearson's correlation coefficient
analysis showed that prior to treatment, serum miR‑155 level
was significantly positively correlated with clinically related
indicators such as β2‑MG, Cr, BUN and PTH (P<0.001;
Fig. 3A‑D), as well as with levels of CRP and IL‑6 inflammatory
factors (P<0.001; Fig. 3E and F).

Correlation between serum miR‑155 level and clinically
related indicators after treatment. Pearson's correlation
coefficient analysis revealed that after treatment, serum
miR‑155 level was significantly positively correlated with
clinically related indicators such as β2‑MG, Cr, BUN and PTH
(P<0.001; Fig. 4A‑D), as well as with levels of CRP and IL‑6
inflammatory factors (P<0.001; Fig. 4E and F).
Analysis on influencing factors of efficacy. According to
the efficacy, uremic patients were divided into the effective
(n=99) and invalid (n=17) groups and were assessed via
univariate analysis. There were differences in β2‑MG, Cr,
BUN, PTH, CRP, IL‑6, and miR‑155 levels between the two
groups, as shown in Table III (P<0.05). Results of Logistic
regression analysis on risk factors indicated that β2‑MG
(HR: 7.705, 95% CI: 1.380‑43.030), Cr (HR: 6.979, 95% CI:
0.921‑52.906), BUN (HR: 6.869, 95% CI: 1.042‑45.281), PTH
(HR: 6.859, 95% CI: 1.046‑44.995), CRP (HR: 7.901, 95% CI:
1.202‑51.952), IL‑6 (HR: 7.319, 95% CI: 1.036‑51.687), and
miR‑155 (HR: 9.562, 95% CI: 1.520‑60.163) were all risk
factors affecting their efficacy. More details are provided in
Table IV.
Discussion
Uremia mainly results from the decline of glomerular filtration
function which causes acidolysis disorder, water electrolyte
disorder and other phenomena. It leads to the toxic metabolites
retention phenomenon, thus affecting blood, digestive tract
and nerve, resulting in severe systemic symptoms (19,20).
Recently, with the popularization and development of blood
purification technology, good news has been afforded to
patients with end‑stage renal disease, and their quality of
life has been significantly improved (5,21). However, various
factors in the process of hemodialysis still seriously affect
the efficacy of maintenance hemodialysis patients, and the
experiment of this study further clarified the diagnosis and
treatment experience of uremia by analyzing the changes of
miR‑155 in the treatment process.
Findings have shown that triglyceride, total cholesterol,
blood glucose, and low‑density lipoprotein cholesterol
increased significantly in patients with chronic kidney
disease (22). Previous results have shown that hemoglobin and
albumin in uremic patients were lower than those in healthy
individuals (15). Those results were similar to the results of
this study, showing that the occurrence of the disease may lead
to the disorder of lipid and blood metabolism to some extent.
Additionally, miR‑155 upregulated significantly in clear cell
renal cell carcinoma tissues compared with corresponding
normal tissues (23). The miR‑155 expression in peripheral
blood mononuclear cells of patients with rheumatoid arthritis
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Table II. Comparison of general clinical data between the two groups [n (%), mean ± SD].
Clinical data

Uremia group (n=116)

Normal group (n=127)

F/χ2

Gender			
0.071
Male
65 (56.03)
69 (54.33)		
Female
51 (43.97)
58 (45.67)		
Age, years			
0.078
<50
50 (43.10)
57 (44.88)		
≥50
66 (56.90)
70 (55.12)		
Average age (years)
51.32±8.97
50.13±9.01
1.031
2
BMI (kg/m )
24.01±3.43
23.89±3.13
0.285
Hemoglobin (g/l)
88.72±15.49
144.38±12.89
30.540
Blood albumin (g/l)
36.14±5.29
45.21±4.45
14.500
Total cholesterol (mmol/l)
5.08±1.09
4.15±1.32
5.956
Triglycerides (mmol/l)
1.82±0.68
1.02±0.51
10.430
Low‑density lipoprotein (mmol/l)
3.05±0.82
2.31±0.87
6.807
Mean arterial pressure (mmHg)
112.37±10.01
92.35±8.07
17.230

P‑value
0.790
0.780
0.963
0.315
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

BMI, body mass index.

Figure 1. Evaluation of efficacy of changes in serum miR‑155 level on uremic patients. (A) The serum miR‑155 level in uremic patients was significantly
higher than that in normal group. (B) The miR‑155 level in uremic patients after treatment was significantly lower than that before treatment. (C) Spearman
correlation coefficient was used to analyze the correlation between the miR‑155 level and efficacy, and it showed that the miR‑155 level was significantly
positively correlated with efficacy (r= 0.6873, P<0.05). (D) The serum miR‑155 level in the invalid group was significantly higher than that in the effective
group. (E) AUC of miR‑155 level for predicting efficacy of uremic patients prior to treatment was 0.788, sensitivity was 64.71% and specificity was 87.88%.
(F) AUC of miR‑155 level for evaluating efficacy of uremic patients after treatment was 0.895, sensitivity was 76.47% and specificity was 88.89%. Abscissa 1
in Fig. 1C indicated marked effect, 2 indicated improvement, and 3 indicated invalid. ***P<0.001.
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Figure 2. Changes of clinically related indicators. (A) The β2‑MG level after treatment was lower than that before treatment. (B) The Cr level after treatment
was lower than that before treatment. (C) The BUN level after treatment was lower than that before treatment. (D) The PTH level after treatment was lower
than that before treatment. (E) The CRP level after treatment was lower than that before treatment. (F) The level of IL‑6 after treatment was lower than that
before treatment. ***P<0.001, compared with before treatment.

Figure 3. Correlation between serum miR‑155 level and clinically related indicators before treatment. (A) miR‑155 was positively correlated with β2‑MG
before treatment (r= 0.6547, P<0.001). (B) Before treatment, miR‑155 was positively correlated with Cr (r= 0.6551, P<0.001). (C) Before treatment, miR‑155
was positively correlated with BUN (r= 0.6696, P<0.001). (D) Before treatment, miR‑155 was positively correlated with PTH (r= 0.5280, P<0.001). (E) Before
treatment, miR‑155 was positively correlated with CRP (r= 0.4997, P<0.001). (F) Before treatment, miR‑155 was positively correlated with IL‑6 (r= 0.5942,
P<0.001).

also increased significantly, and it indicated that miR‑155 had
a correlation with the activity of the disease (24). The current
study examined the serum miR‑155 level of uremic patients
and normal subjects, and the results showed that the level in the
former was significantly higher than that in the latter, which was
similar to the results of Zhang et al (15). We further observed
the changes of miR‑155 level before and after treatment and
found that the level of uremic patients after treatment was
significantly lower than that before treatment, suggesting that
hemodialysis combined with hemoperfusion treatment could
significantly lower miR‑155 level. Nevertheless, there was still
doubt as to whether its expression was linked to the efficacy. In
addition, we found that the miR‑155 level after treatment was

significantly positively correlated with the efficacy through
Spearman's correlation analysis, and that of patients in the
invalid group was significantly higher than that in the effective
group; the worse the efficacy was, the higher the miR‑155 level
was. The results suggested that miR‑155 may be used as a
therapeutic indicator for uremic patients. Monitoring the level
of miR‑155 can reflect the state of an illness in time, which has
a certain clinical value in replacing treatment plans without
delay. Ulivi et al (25) suggested that serum miR‑20b, miR‑29b,
and miR‑155 levels could be used as efficacy predictors of
bevacizumab in patients with metastatic colorectal cancer, and
were correlated with disease progression‑free survival and
overall survival rate. In this study, ROC curves were drawn
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Figure 4. Correlation between serum miR‑155 level and clinically related indicators after treatment. (A) After treatment, miR‑155 level was positively correlated with β2‑MG (r= 0.7761, P<0.001). (B) After treatment, miR‑155 level was positively correlated with Cr (r= 0.6382, P<0.001). (C) After treatment, miR‑155
level was positively correlated with BUN (r= 0.7270, P<0.001). (D) After treatment, miR‑155 level was positively correlated with PTH (r= 0.6274, P<0.001).
(E) After treatment, miR‑155 level was positively correlated with CRP (r= 0.6996, P<0.001). (F) After treatment, miR‑155 level was positively correlated with
IL‑6 (r= 0.6475, P<0.001).

according to miR‑155 levels before and after treatment, and
it was found that those before and after treatment could be
used to predict and evaluate the efficacy of uremic patients,
and were expected to become biomarkers. Nevertheless, more
studies are needed to prove the relationship between miR‑155
level and long‑term survival of uremic patients. Compared
with previous studies, Liang et al (26) observed that the
levels of miR‑34a, miR‑205, and miR‑155 in urine of patients
with IgA nephropathy were significantly lower than those
of normal subjects. Then, they were divided into complete
sustained‑release group and incomplete sustained‑release
group according to efficacy. Their findings indicated there was
no remarkable difference in the miR‑155 levels in urine of
the two groups (P>0.05). Furthermore, it has been reported
that a high miR‑155 expression was an independent predictor
of lower complete‑sustained release rate and shorter overall
survival in patients with acute myeloid leukemia (27).
Combined with this study, it was suggested that the miR‑155
expression was different in varying diseases and samples, its
abnormal expression could be used for the clinical monitoring
of various diseases, and its detection and prediction value in
chronic kidney disease still required further research.
β2‑MG and PTH belong to macromolecular toxins; when
the human body is in an inflammatory state, it accelerates the production and release of β2‑MG, mainly through
renal degradation and re‑absorption into the body (28,29).
Therefore, the concentration of β2‑MG can be used to reflect
the filtration function of the kidney. Accumulation of β2‑MG
and metabolic disorder of uremic patients may produce a
large amount of PTH, which is involved in the occurrence and
development of renal diseases (29,30). Cr and BUN belong to
small molecular toxins and are one of the important factors
causing uremic symptoms and complications (7,31,32).
Inflammation is a vital factor that causes the occurrence
or aggravation of various diseases, and is also crucial in

the pathogenesis of complications in uremic patients (33).
IL‑6 and CRP are important members of inflammatory
cytokines, have strong biological effects and can regulate
cellular immune response, and upregulate when the body
is in a pathological state (34,35). In this study, the levels of
serum clinically related indicators and inflammatory factors
in uremic patients before and after treatment were detected,
and it was found that the β2‑MG, Cr, BUN, PTH, CRP, and
IL‑6 levels after treatment were significantly lower than those
prior to treatment. This showed that hemodialysis combined
with hemoperfusion could effectively remove toxins and
improve the inflammatory state of uremic patients, which
was consistent with the results of previous studies (6,31,36);
hemodialysis combined with hemoperfusion had a high
value in treating uremia. The Pearson correlation coefficient
analysis revealed that before treatment, serum miR‑155 level
was significantly positively correlated with clinically related
indicators of β2‑MG, Cr, BUN, and PTH (P<0.001), and it was
significantly positively correlated with levels of CRP and IL‑6
inflammatory factors (P<0.001). The results further verified
that miR‑155 were correlated with disease‑related indicators
of uremic patients, could effectively reflect their disease
state, and provided a new target for intervention or treatment
thereof. At the same time, combined with previous studies,
miR‑155 further confirmed that miR‑155 was able to participate in the pathophysiological process of inflammatory state
of uremic patients by regulating the expression levels of IL‑6
and CRP (15). It was reported that proteinuria ≥1.0 g/24 h,
high systolic pressure, and diastolic pressure were the risk
factors affecting the improvement of blood pressure control
in patients with chronic kidney disease by logistic regression
analysis (37). Wang et al (38) pointed out that a high level of
miR‑155 was an independent risk factor for poor prognosis
and lymphocyte infiltration in non‑small cell lung cancer. To
the best of our knowledge, there is currently no study on the
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Table III. Univariate analysis [n (%), mean ± SD].
Variables

Effective group (n=99)

Invalid group (n=17)

Gender			
Male
55 (55.56)
10 (58.82)
Female
44 (44.44)
7 (41.18)
Age, years			
<50
45 (45.45)
5 (29.41)
≥50
54 (54.55)
12 (70.59)
BMI (kg/m2)
23.93±3.09
24.09±3.12
β2‑MG (mg/l)
15.02±2.74
19.30±2.70
Cr (µmol/l)
563.59±28.90
594.15±24.37
BUN (mmol/l)
13.82±2.23
17.48±1.90
PTH (ng/dl)
308.64±76.88
444.64±86.85
CRP (mg/l)
79.26±15.84
95.84±15.82
IL‑6 (ng/l)
56.42±8.89
70.66±7.53
miR‑155 level
1.55±0.42
1.80±0.42

t/χ2

P‑value

0.063

0.802

0.910

0.340

0.401
12.260
11.860
13.810
12.876
8.155
13.510
4.635

0.689
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

BMI, body mass index; β2‑MG, β2‑microglobulin; Cr, creatinine; BUN, blood urea nitrogen; PTH, parathyroid hormone; CRP, C‑reactive
protein; IL, interleukin.

Table IV. Multivariate analysis.
Variables
β2‑MG (mg/l)

Cr (µmol/l)
BUN (mmol/l)
PTH (ng/dl)
CRP (mg/l)
IL‑6 (ng/l)
miR‑155 level

β

SD

χ2

P‑value

HR (95% CI)

2.042
1.943
1.927
1.926
2.067
1.990
2.258

0.878
1.034
0.962
0.960
0.961
0.997
0.938

5.414
3.534
4.011
4.026
4.627
3.983
5.789

0.020
0.048
0.045
0.045
0.031
0.046
0.016

7.705 (1.380‑43.030)
6.979 (0.921‑52.906)
6.869 (1.042‑45.281)
6.859 (1.046‑44.995)
7.901 (1.202‑51.952)
7.319 (1.036‑51.687)
9.562 (1.520‑60.163)

β2‑MG, β2‑microglobulin; Cr, creatinine; BUN, blood urea nitrogen; PTH, parathyroid hormone; CRP, C‑reactive protein; IL, interleukin;

HR, hazard ratio; CI, confidence interval.

risk factors for efficacy of uremic patients. The present study
employed logistic regression analysis on risk factors, and the
results showed that high levels of β2‑MG, Cr, BUN, PTH,
CRP, IL‑6, and miR‑155 were all risk factors affecting their
efficacy. Close attention should be given to the changes of the
above indicators during uremia treatment to provide some
basis for changing the treatment plans.
In this study, the changes of miR‑155 expression in serum
of uremic patients before and after treatment were detected,
and the risk factors affecting their efficacy were analyzed.
However, this study has certain limitations, as it only evaluates
the efficacy based on the basic efficacy time and does not
observe the long‑term effects. Moreover, due to the lack of
in vitro experiments, the mechanism of miR‑155 on uremia
is still at the stage of speculation. In future research, rigorous
experimental analysis should be carried out as early as possible
to obtain the optimal experimental results against the above
limitations.

To sum up, the expression level of miR‑155 in serum of
uremic patients was upregulated significantly and monitoring
miR‑155 can effectively reflect its efficacy and inflammatory
state.
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