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INTRODUCTION 

Hemodialysis is a mean of renal replacement therapy in 

patients with chronic kidney disease, in which removal of 

uremic toxins is occurred by allowing the equilibration of 

plasma water and dialysate across a semi-permeable membrane. 

Theoretically, hemodialysis could lead to depletion or retention 

of biologically essential substances if they are not included in 

the dialysate. For example, removal of water-soluble vitamins 

is well known and all hemodialysis patients are given 

supplements to replace hemodialysis losses. While data are 

available regarding vitamins in hemodialysis patients, little is 

known about the trace elements, especially in children (Wiesen 

et al., 2011). 

Trace elements are known substances that present in very 

low concentrations in biological fluids or tissues. These include 

heavy metals such as cadmium, copper, lead, manganese and 

zinc. In adults, cadmium probably accumulates in hemodialysis 

patients, but the jury is still out as to whether copper and lead 

may accumulate. Manganese and zinc are probably deficient 

(Tonelli et al., 2009). 

Cadmium has no known biological role in higher 

organisms. However, low- level exposure to cadmium may 

increase the risk of CKD, albuminuria and proteinuria and can 

therefore be toxic (Ferraro et al., 2010). 
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Lead interferes with a variety of physiologic processes 

and is toxic to many organs including the cardiovascular, 

skeletal, gastrointestinal, reproductive and nervous systems. In 

particular, lead inhibits proper neurodevelopment in children 

and may cause permanent learning and behavior disorders. 

Acute lead toxicity causes abdominal pain, confusion, 

headache, anemia, irritability and in severe cases, seizures, 

coma and death (Staudinger and Roth, 1998). 

Copper is an essential trace element in plants and 

animals. Copper proteins have diverse roles in biological 

electron transport and oxygen transportation. Copper deficiency 

can cause anemia and neutropenia. Non-protein bound copper 

ions are toxic by creating reactive oxygen species, which 

damage biological macromolecules (Brewer, 2010). 

Manganese is an essential trace element for all life forms. 

The classes of enzymes that require manganese cofactors are 

broad. The best known manganese- containing polypeptides are 

arginase and manganese-containing superoxide dismutase 

(Culotta et al., 2006). While manganese is much less toxic than 

other heavy metals, exposure to dust and fumes may cause 

toxicity and has been linked to impaired motor skills and 

cognitive disorders (Young et al., 1996). 

Zinc is one of the most important micronutrients and 

deficiency is common worldwide. Failure to thrive, dermatitis 

and inflammatory disease are the most common pediatric 


