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Abstract

Background: Hemodialysis patients (HD) always suffer from fatigue, which is associated with poor health-
related quality of life (HRQoL) in this population. Purpose: To evaluate the intensities of fatigue in HD
patients, we evaluated the impact of selenium and thiotacid on their fatigue level and the reflection of their
antioxidant effect on HRQoL. Methods: This study was a prospective, randomized controlled clinical trial. It
was carried out in two dialysis units of Ain Shams University Hospitals. The study protocol was approved by
the Research Ethics Committee (REC), Faculty of Medicine, Ain Shams University, No. (FMASU MD,
381/2018). Informed consent was obtained from all individual participants included in the study. Between
August 2018 and January 2019, HD patients who completed the Arabic Translated form of the Fatigue Severity
Scale (FSS). FSS was assessed at baseline and three months after starting therapy with selenium or thiotacid.
Results: All HD patients were suffering from severe fatigue states (mean fatigue scores of 6.04, 6.09, and
6.115) for the control, selenium, and thiotacid groups, respectively. After three months, the mean fatigue score
elevated from 6.04 to 6.518 in the control group. Supplementation with selenium and thiotacid positively
affected the reduction of fatigue score by 46.5% and 44.19% in selenium and thiotacid groups, respectively.
There was no significant difference between the two drugs in the improvement of fatigue state in both treated
groups. Conclusion: Selenium or thiotacid supplementations successfully decreased fatigue in HD patients.
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Introduction:

Chronic fatigue is a widespread symptom, with a
prevalence of approximately 10% to 15% in the
general population worldwide [1]. Fatigue is one of
the most common complications in hemodialysis
patients, which significantly affects the quality of life
of these patients [2].

It is a multifarious, multidimensional, and
multifactorial phenomenon, which has been defined
as ‘extreme and insistent tiredness, weakness, or
exhaustion- mental, physical, or both [3].

Collective symptoms of fatigue are reduced
motivation, physical activity, and broad lethargy. HD
patients adjust the timing and intensity of their daily
activities to accommodate their fatigue [4]. For
example, particular dialysis patients who suffer from
post-treatment fatigue require more than 3h of rest
after each session to recover, while other patients
need bed rest for two days until the time of the second
session, which is a substantial burden on top of the
treatment regimen. On the other hand, fatigue
symptoms are associated with all-cause and cardiac-
related mortality in HD patients, which is considered
one of the most risk associated consequences of
fatigue, so the executive of fatigue is important
clinical importance for enhancing the patients’ QoL
[5].

The causes of fatigue in HD patients are still
muddled. Loss of skeletal muscle strength helps in
fatigability due to the loss of muscle fibers and
atrophy of the remaining fibers. It is accelerated by
oxidative stress, which promotes catabolic state and
muscle atrophy [6]. Other factors play an important
role in HD patients' fatigue as the HD procedure
itself, and the duration of the session. It was found
that thirty-three % (33%) of HD patients felt bad in
the first few hours immediately after the HD session.
Also, one in four indicated severe to very severe
fatigue levels after the HD session [2]. Several
studies have suggested a link between oxidative
stress and chronic fatigue and reported that there is a
correlation between fatigue symptoms and blood
levels of oxidative stress biomarkers, such as
malondialdehyde and isoprostane [7,8]. Thus, the
reduction of oxidative stress may improve the clinical
fatigue situation of these patients and thus improve
their quality of life.
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Assessment tools of fatigue are generally self-report
measures, which evaluate, assess the fatigue severity,
or discriminate the purpose of difference between
fatigued and non-fatigued individuals [9]. When
choosing a fatigue assessment tool, it is important to
consider the aspect fatigue that is studied (i.e,
unidimensional/multidimensional ~ measure), the
psychometric properties of the measure, and the
population intended in the study [5]. FSS is one of the
most commonly used scales for assessing fatigue in
renal patients, as it has psychometric properties that
are corroborated by several studies in multiple
diseases, such as fibromyalgia, multiple
sclerosis, chronic hepatitis, and Parkinson’s disease
[10]. Also, FSS has been shown to have respectable
consistency and a high internal constancy so it was
selected to be used in this study.

Patients, Materials, and Methods

This study was an open-label, parallel, randomized,
prospective, controlled study, all HD patients (212)
from 2 dialysis units in EI Demirdash Hospital, one
of Ain Shams University Hospitals, Nephrology
Department. Were asked to take part in this study.
Only 68 out of 212 HD patients were eligible for the
study according to the inclusion criteria (clinically
stable patients on hemodialysis for at least 3 months,
aged between18 and 60 years old, both sexes, ability
to write and read Arabic language fluently), and free
from exclusion criteria (patients suffering from other
diseases, which may lead to oxidative stress, such as
inflammatory diseases, SLE, hepatic or respiratory
diseases, smokers and alcoholics, and non-compliant
patients who did not adhere to the therapy during the
period of study). All participants gave their written
informed consent.

The fatigue level of all participants was assessed at
baseline, and then they were stratified by a simple
randomization method wusing the Research
Randomizer online program, into three groups of a
control group, which included 25 patients. The
selenium group included 23 patients who were
treated with 200 pg selenium, once daily, and the
thiotacid group included 20 patients who were treated
with 600 mg thiotacid once daily.

Latterly of the study, the patient's discernment of
fatigue was evaluated using the nine items on the
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Fatigue Severity Scale (FSS). The FSS includes nine
items grouped into six domains: 1) motivation, 2)
exercise, 3) physical functioning (two items), 4)
duties and responsibilities, 5) social life, and 6)
subjective perception of fatigue (three items). FSS
scores varied from one to seven, with lower scores
indicating less fatigue. This means that the minimum
possible score is nine, and the highest is 63. Another
way of scoring by calculating the mean of all scores
(Sum scores /9) so the minimum score was 1 and the
maximum score was 9. The higher the score, the more
severe the fatigue, and the more it affects the person's
activities. For the statistical analysis, SPSS Statistics
version 20 was used.
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Results:

Of the 68 patients, 60 completed both questionnaires,
including 22 patients in the control group (C gp.), 20
patients in the selenium group (S gp.), and 18 patients
in the thiotacid group (T gp.).

A total of 8 patients did not complete the study due to
death of three patients from the control group, while
in the selenium group; there were two patients
underwent renal transplantation, and one patient was
transferred to a private HD center, and two patients
were dropped out from the thiotacid group as they
were noncompliance patients before completing the
study as shown in (Figure 1).

Continuous Follow Up During 3 months

HCV
n=77
Patients excluded - — .
Included in anther clinical trial
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n=144
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Figure (1): Flow diagram representaion of the study design
N, number of patients; S, selenium; T, thiotacid; C, control, SLE, systemic lupus erythematous; DM, diabetes mellitus.
Al groups were matched at the baseline assessment. The assessment of fatigue state for all patients at baseline using FSS showed that

all HD patients suffered from severe fatigue state (mean fatigue score was 6.04, 6.09, and 6.115) for the control, selenium, and thiotacid
groups, respectively. There was no significant difference between the three study groups, as illustrated in Table (1) and figure 2).
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Table (1): Assessment of fatigue using FSS for study groups at baseline
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Figure (2): Assessment of fatigue using FSS for study groups at baseline

Fatigue Score | Groups P value Significant
at base line
g:::gm Selenium Thiotacid
(N=22) group. (N=20) | group (N=18)
Mean = SD 6.04+£0.758 | 6.095 £0.623 0.968 No
6.04+0.758 6.115+0.793 0.941 No
6.095 +£0.623 6.115+0.793 0.996 No
7 -
6 -
5 -
) H Control Gp.
'%) 3 Selenium Gp.
2 H Thiotacid Gp.
1 -
0
Thiotacid Gp. Selenium Gp. Control Gp.
Study Groups at Base Line

After patients' randomization into three groups, the treatment by selenium and thiotacid were started for the
selenium and thiotacid groups, respectively, for three months.

After three months, the FSS was repeated for all patients. In the control group, the mean fatigue score was
6.04 at baseline and elevated to 6.518 after three months, which indicates further deterioration of those
patients, as shown in Table (2) and figure 3).
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Table (2): Assessment of fatigue using FSS for the control group at baseline and after Three months

Fatigue Score Control Group (N=22) P value Significant

. After 3 months
at base line

Mean + SD 6.04+0.758 6.518+0.653 <0.0001 Yes
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Figure (3): Assessment of fatigue using FSS for the control group at baseline and after Three months

Table (3) and figure 4) illustrate the effect of selenium on the fatigue state in HD patients, where there was a
highly significant difference in the mean fatigue score (p value< 0.0001) at baseline and after three months
from the start of the treatment, as the mean fatigue score decreased by 2.835.
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Table (3): Assessment of fatigue using FSS for the selenium group at baseline and after Three months:

Fatigue Selenium Group (N=20) P value Significant
Score
at base line After 3 months
Mean + SD 6.095 +0.623 3.26 + 0.518 | <0.0001
Yes
***- P <0.05
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Figure (4): Assessment of fatigue using FSS for the selenium group at baseline and after Three months

Also, thiotacid showed the same effect on fatigue state as the mean fatigue score decreased from 6.115 to
3.4125 after three months of therapy, as shown in Table (4) and figure 5).
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Table (4): Assessment of fatigue using FSS for the thiotacid group at baseline and after Three months

Fatigue Thiotacid Group (N=18) P value Significant
Score
at base line After 3 months
Mean + SD 6.115+0.793 3.4125+1.051 | <0.0001 Yes
***- P <0.05
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Figure (5): Assessment of fatigue using FSS for the thiotacid group at baseline and after Three months

The results explained the significant effect of both drugs on fatigue state in HD patients in comparison with
the absence of antioxidant therapy, as in the control group. On the other hand, we found that there was no
significant difference between the two drugs in the improvement of fatigue state in both treated groups, as the
mean score in the selenium group was 3.26, while that of the thiotacid group was 3.4125, as illustrated in
Table (5) and figure (6).
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Table (5): Assessment of fatigue using FSS for study groups after 3 months

Fatigue | Groups P value Significant
Score
after 3 | Control group | Selenium group. | Thiotacid
months | (N=22) (N=20) group (N=18)
Mean = |6.518+0.653 3.26 £0.518 <.001 Yes
SD *kx
6.518+0.653 3.4125+1.051 <.001 Yes
*kx
3.26 £0.518 3.4125+1.051 0.993 No
***: P <0.05
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Study Groups after 3 Months
Figure (6): Assessment of fatigue using FSS for study groups after 3 months
Discussion: condition is  necessarily  difficult. [12].
Fatigue lesser the feeling of being well in dialysis  Inappropriately, studies that have assessed

patients and has several effects on their physical,
emotional, and cognitive features [11]. In this study,
there was significant variance between the fatigue
score in the study groups before and after the
intervention, which was due to the antioxidant effect
of selenium and thiotacid for three months.

The sources of fatigue in hemodialysis patients are
unknown, and the management of this provoking

therapeutic policies to inhibit or diminish fatigue in
dialysis patients are few, generally included a small
population sample, and were not randomized and
controlled. In previous studies, patients can be
divided into two groups: pharmacological and
nonpharmacological In addition,
recent data suggest that nephrologists may not be
aware of many of the symptoms that disturb dialysis
patients and the shortages in the applicable treatment

interventions.
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of their symptoms [13]. So in this study, we tried to
overwhelm the previous weaknesses. This study was
a randomized trial with a control group of HD
patients, with pharmacological intervention in both
treated groups in comparison with the untreated
control group. Besides the comparison between the
therapeutic effect of two antioxidants (selenium and
thiotacid) on fatigue score.

Many studies have tested the effect of I-carnitine
supplementation on fatigue and post-dialysis fatigue
in a brass study [14]. But their results showed that the
data remain conflicting and inconclusive. Also,
Singer's study on Vitamin C, which was at low serum
levels in HD patients (Singer, et al., 2007), which was
a 3-months, double-blind,
vitamin C (250 mg /day) or matching placebo given

randomized trial of

thrice weekly miscarried to prove that ascorbic acid
supplementation  recovers fatigue and other
symptoms evaluated by the Kidney Quality of Life
Short Form version (KDQOL-SF) symptom subscale
[15].

Overall, it seems that none of the tested drugs can be
recommended for the prevention and treatment of
fatigue in chronic HD patients.

Therefore, our study considers the first and unique
study reached to positive pharmacological effects of
antioxidants on fatigue symptoms.

Many previous studies have concluded that selenium
is an effective supplement for alleviating oxidative
stress and inflammation by the assessment of many
oxidative  stress  biomarkersin  patients on
hemodialysis, as the study by Salehi et al. [16, 17].
Also, thiotacid supplementation proved its activity
shown to reduction of oxidative stress biomarkers in
HD patients in many studies [18, 19].

Overall, these studies assessed the antioxidant effect
of selenium and thiotacid by biomarkers only, and
they did not study the drugs effect on the clinical
outcomes and patient's quality of life.
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In our study, we focused on the therapeutic effect of
these antioxidant supplementations on clinical
outcomes by assessing the fatigue score.

Our study had some limitations. First, we did not
compare the fatigue scores of HD patients with
healthy volunteers. Second, we conducted this study
in a single center with a small number of patients.
Further multicenter clinical trials are required to
determine the exact effect of Se and thiotacid
supplementation on the fatigue score of HD patients.

Conclusion:

Based on the above,
administration of selenium and thiotacid has been
used successfully to relieve fatigue in patients

we conclude that the

undergoing hemodialysis, and will reflect positively
in the improvement of their quality of life.
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