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Abstract

Abstract

Introduction:

Dialysis has improved the life expectancy of End Stage Renal
Disease (ESRD) patients, yet the mortality rate still remains disappointingly
high. Oxidative stress and inflammation together with their complications
such as cardiovascular diseases, protein-energy wasting and erythropoietin-
resistant anemia are prevalent in hemodialysis (HD) patients and increase
their mortality. The prevalence of zinc (Zn) deficiency in patients with HD is
about 40-78%, which has been found to predispose them to oxidative stress,
inflammation and anemia. Fatigue is one of the most common symptoms
experienced by dialysis patients, with its prevalence ranging from 60% to
97%. Zinc supplementation appears to ameliorate fatigue in chronic fatigue
syndrome patients.

Aim of the work:

The aim of this study was to evaluate the role of zinc as an adjunctive
therapy on oxidative stress, inflammation, anemia and fatigue in hemodialysis
patients.

Patients and methods:

Patients on long-term hemodialysis with lower than normal serum
zinc concentration (< 80 pg/dL) were randomized in to 2 groups; group 1
received 25 mg/day oral Zn supplement (n = 28) and group 2 received
placebo (n = 24) for twelve weeks. Serum Zn, malondialdehyde (MDA),
total antioxidant capacity (TAC), superoxide dismutase (SOD) activity, high
sensitive-CRP (hs-CRP), interleukin-6 (IL-6) and hemoglobin (Hb) were
assessed before and after the supplementation period. Quality of life was
assessed using Fatigue Severity Scale (FSS) at baseline and at the end of the
study.
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Abstract

Results:

The results obtained showed that there was a significant increase in
both serum Zn and Hb levels from baseline values in patients of groupl with
(p<0.001) and (p=0.002) respectively. Also these levels were significantly
different from post-study levels of both Zn and Hb in patients of group 2
with (p<0.001) and (p=0.005) respectively. Moreover, there were
significant changes in serum MDA and TAC levels in groupl at the end of
the study (p< 0.05) without significant change between the two groups.
There were no significant changes in SOD activity within groups or between
the two groups at the end of the study.

Concerning serum levels of inflammatory marker, it was found Zn
supplementation did not affect serum hs-CRP or in IL-6 levels with no
significant difference within or between both groups. Using FSS, there were
a significant decrease in fatigue in group 1 (p = 0.001) with a significant
difference between the two groups in percent change (p < 0.001) at the end
of the study.

Conclusions:

From the results found it was concluded that, zinc supplementation at
dose of 25 mg/day for 12 weeks ameliorates low serum Zn and Hb levels,
improve fatigue and may reduce oxidative stress in Zn deficient HD patients
suggesting that Zn supplementation may be considered an adjunctive
treatment in HD to reduce morbidity and mortality risk factors. Zinc
supplementation at dose of 25 mg/day for 12 weeks does not ameliorate
inflammation in these patients.
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Review of Literature

Renal Failure

Kidney failure is classified into two broad categories: acute kidney injury
and chronic kidney disease. The basic difference between them is the rate of
disease progression, which is rapid for acute kidney injury (usually within days or
weeks) and gradual for chronic kidney disease (usually in the range of years)
(Chawla et al., 2014).

Both acute and chronic kidney disease can lead to complete loss of kidney
function, causing the patient to depend on renal replacement therapy either dialysis
or transplantation (Tammen et al., 2014).

Acute Kidney Injury (AKI):

It is characterized by abrupt decline in glomerular filtration rate (GFR).
Many definitions for AKI are present with the most popular one is the elevation of
serum creatinine > 0.3 mg/dL over a baseline creatinine below 2 mg/dL (Kellum
etal., 2011).

Chronic Kidney Disease(CKD):

It is a life-threatening condition characterized by progressive and
irreversible loss of kidney function. The growing inability of the kidneys to
adequately clear the blood of waste products finally results in the implementation
of dialysis (or kidney transplant) in order to prevent azotemia, systemic organ
damage and death (Lopez-Novoa et al., 2010).

The Kidney Disease Improving Global Outcome (KDIGO) has defined CKD
as:

Abnormalities in kidney structure or function persist for 3 months or longer,
with implications for health (KDIGO, 2013).



