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ABSTRACT
Introduction: Selenium (Se) is a rare element with well-demonstrated anti-oxidative effects that acts as an enzyme
co-factor in physiological interactions. Low plasma Se level and malnutrition in hemodialysis (HD) patients could
increase the risk of morbidity and mortality among these patients. Moreover, Se deficiency leads to oxidative stress
and inflammatory response. Therefore, this study aimed to determine the association of plasma Se levels with
malnutrition and inflammatory markers in HD patients. Materials and Methods: This cross-sectional study
included 88 patients undergoing routine HD at dialysis unit of 5th Azar Hospital in Gorgan, northeastern Iran. In
addition, 88 healthy individuals were selected from the patients’ families as controls. Level of Se, C-reactive protein
(CRP), low-density lipoprotein (LDL), high-density lipoprotein (HDL), triglyceride (TG) and albumin were
measured in the patients and controls by the atomic absorption method. Se levels were categorized into two groups
of "over half-normalized" and "under half-normalized" for further analysis. Results: Hyposeleniemia was found in
two patients (2.3%). The mean level of Se in HD patients was lower than in the healthy controls (P< 0.001). Among
all HD subjects, 30.3% had under half-normalized Se level. In addition, 79.5% of HD patients were well nourished
and 20.5% were moderately malnourished. There was no statistically significant difference between the mean level
of Se in the malnourished and well-nourished subjects. Total mean level of HDL, LDL, TG and CRP had not
significant correlation with plasma Se levels. There was a significant positive correlation between the mean plasma
albumin and Se levels in the HD patients (P<0.05). Conclusions: The mean plasma Se level of HD patients in this
area is in the normal range. There is no association between plasma Se level and malnutrition. Based on our
findings, hyposelenemia is not a problem in HD patients in the Golestan Province.
KEYWORDS: Selenium, Malnutrition, Inflammatory markers
*Correspondence: Samira Eshghinia, Metabolic Disorders Research Center, Golestan University of Medical
Sciences, Gorgan, Iran, Telephone: +989113709440, Email: eshghinia@goums.ac.ir

(CRP), low-density lipoprotein (LDL) and
high-density lipoprotein (HDL) levels have
been suggested [3]. Other studies showed a
negative correlation between plasma Se and
uric acid levels [4]. The reduction of plasma
Se level may cause immune dysfunction,
increased risk of infectious disease and
mortality
in
these
patients
[2,5].
Malnutrition is a common problem in HD
patients, which is often associated with
increased risk of morbidity and mortality. Se
deficiency leads to oxidative stress,
inflammatory response and high oxidative
stress,
which
can
subsequently
induce malnutrition [6,7]. The aim of this

INTRODUCTION
Selenium (Se) is a rare element and an
enzyme co-factor that plays an important
role in physiological interactions such as
thyroid hormones metabolism, immune
response and anti-oxidative activity [1].
Previous studies have shown that Se
treatment may improve immune system
regulation and decrease oxidative stress.
Low selenium level increases the risk of
atherosclerosis and infection, and could lead
to mortality [2].
Low plasma Se level in hemodialysis (HD)
patients and its significant association with
age, serum albumin, C-reactive protein
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study was to investigate the association of
plasma Se levels with malnutrition and
inflammatory markers in HD patients.

Statistical analysis
Statistical analysis was performed using
SPSS software (version 16, Chicago, IL,
USA). Results were expressed as mean ±
standard deviation (SD). Depending on the
normality of data and type of variables,
parametric or non-parametric tests were
used. P-values less than 0.05 were
considered statistically significant..

MATERIALS AND METHODS
In this cross-sectional study, 88 patients
(mean age: 56.21 ± 15.11 years) undergoing
routine HD at the dialysis unit of 5th Azar
Hospital in Gorgan (northeastern Iran) were
enrolled after obtaining written consent. In
addition, 88 healthy controls (mean age:
42.05 ± 12.6 years) were selected from
patients’ families to determine the mean Se
level in healthy individuals. The healthy
controls were selected from the patients’
families to match confounding factors
related to diet, economy and lifestyle.
Exclusion criteria included pregnancy,
presence of active infection, consumption of
vitamin E or C, lipoic acid, omega 3 fatty
acids and immunosuppressive drugs. Blood
samples were taken from each subject in the
morning before the dialysis session. EDTA
(1 mg/ml) was used as anticoagulant.
Plasma was separated and stored at -80 °C
until analysis. Plasma concentrations of
CRP, HDL, LDL, triglycerides (TG) and
albumin were measured via routine
procedures using automatic analyzers.
Dialysis dose and adequacy for HD patients
were measured using the Kt/V values. Body
mass index (BMI) was calculated as weight
divided by squared height (kg/m2). Plasma
Se levels were measured by atomic
absorption method. Se levels were
categorized into two groups of "over halfnormalized" and "under half-normalized" for
further analysis.
The nutritional status of HD patients was
evaluated and categorized as normal, mild to
moderate or severe malnutrition using the
subjective global assessment [8]. All
patients were dialyzed using the same
method and were matched for time,
frequency and type of dialyzer (low flux).

RESULTS
Plasma Se levels were determined for 88
HD patients and 88 healthy controls. Mean
Se level in HD patients (101.60±34.08 μg/L)
was significantly lower than in the controls
(111.42 ± 30.84 μg/L) (P< 0.001).
Nevertheless, the mean level of Se in both
HD patients and healthy subjects were in the
normal range (60-120 μg/L) [9]. Only two
HD patients (2.3%) had hyposeleniemia (Se
level < 60 µg/L). The mean HDL, LDL and
TG levels in HD patients were 39.8, 78.38
and 97 mg/dl, respectively. Based on results
of the Spearman's correlation test, there was
no significant correlation between HDL,
LDL and TG levels and the plasma Se level
(Figure 1). Moreover, the mean plasma level
of albumin in HD patients was 4.28 g/L,
which had a statistically significant
correlation with Se level (Figure 2). Plasma
CRP was negative in 52 HD patients
(59.1%). However, 16 (18.2%), 15(17%)
and 5(5.7%) HD patients had 1+, 2+ and 3+
CRP-positive tests, respectively. There was
no significant correlation between CRP and
plasma Se level in the Kruskal-Wallis test
(P=0.846). While 79.5% of HD patients had
normal
nutritional
status,
moderate
malnutrition was found in 18 patients
(20.5%). There was no significant
correlation between nutritional status and
plasma Se level in the Fisher's exact test
(P=0.631).
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Figure 1. Correlation of Se level with HDL, LDL and TG concentrations in HD patients (n=88)

Figure 2. Correlation of Se level with albumin concentration in HD patients (n=88)

In this study, HD patients with normal plasma Se level (n=86) were divided into two groups.
Group A included 60 patients (69.7%) with upper limit half-normalized Se levels (>111µgr/dl)
and group B included 26 patients (30.3%) with lower limit limit half-normalized Se level
(<111µgr/dl).
meta-analysis of 128 studies on level of
trace elements in HD patients showed that
DISCUSSION
The results of this study show the low
Se level is significantly lower in HD patients
prevalence of hyposelenemia (2.3%) in HD
compared with healthy controls [12]. Se
patients in Gorgan, Iran. In addition, the
deficiency in HD patients could be due to
plasma Se levels in HD patients were lower
oxidative stress since they have increased
than the control group, but not in the
pro-oxidant activity (diabetes, chronic
hyposelenemia range. Mean plasma Se level
inflammatory
state,
uremia,
bioin HD patients was 101.6 μg/L, which is
incompatibility of dialysis membranes) and
significantly lower than the healthy controls
or reduced antioxidant capacity (vitamins C
(111.42 μg/L). However, studies of
and E levels, glutathione system and Se)[13Zacharias et al. (8 μg/L) [10] and Guoas et
14]. Low Se dietary intake and low Se
al. (56.76 μg/L) [11] have reported lower
concentration in soil could also be important
mean plasma Se levels for HD patients. A
causes of Se deficiency. Moreover,
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bioavailability of Se in soil varies in
different regions. Fish and mammals’ organs
such as kidney and liver, are known to have
high Se content. Cereals may also act as
important sources of Se [15].
In the present study, the mean level of Se in
HD patients was in the normal range. Only
2.3% of HD patients had hyposeleniemia.
Inconsistent with our findings, a study in
Brazil found that all HD patients have Se
deficiency [16]. The difference between the
two studies may be related to differences in
dietary intake of Se and Se concentration in
soil. A previous study in the Golestan
Province has reported high Se content in soil
samples of this area (mean: 3.7±1.61 mg/kg)
[17]. Furthermore, consumption of mammal
organs especially lamb liver is common in
this area.
In this study, 20.5% of HD patients had
malnutrition, which indicates the low
prevalence of malnutrition in this area
compared to other areas in Iran [18,19].
Moreover, there was no significant
relationship between malnutrition and
plasma Se level.
The results of this study indicated a positive
correlation between plasma albumin level
and Se level in HD patients. HD adequacy,
CRP, lipid profile and malnutrition had no
significant association with plasma Se
levels. However, study of Gue et al. reported
that T-cell function and inflammation (CRP)
have a negative correlation with Se
deficiency [11].
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CONCLUSION
Although the mean plasma level of Se in HD
patients is lower than in healthy individuals,
it is in the normal range. According to the
results of our study, hyposelenemia is not a
problem in HD patients in the Golestan
Province.
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