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Three main mechanisms are responsible for 
hyperphosphatemia, firstly an impaired renal 
phosphate excretion due to acute or chronic 

renal insufficiency, secondly a massive acute phosphate 
load, and finally a primary increase in renal phosphate 
reabsorption (1-3). Hyperphosphatemia in chronic renal 
failure is related with increased cardiovascular mortality 
and morbidity. Lowering the phosphate load and 
maintaining serum phosphorus levels within the normal 
value are important therapeutic aims to improve clinical 
outcomes in chronic renal failure patients (1-3). Treatment 
comprises of lessening intestinal phosphate absorption 
by a low phosphate diet and phosphate binders. In end-
stage renal failure patients on hemodialysis, phosphorus 
will remove during hemodialysis (2-4). While, dietary 
limitation of phosphorus maintaining adequate protein 
intake is not adequate to control serum phosphate levels in 
most chronic renal failure patients, hence, the prescription 
of a phosphate binder is necessary (1-5).
Hyperphosphatemia, a frequent and serious 
complication of end-stage renal disease. Phosphate 
retention happens early in the course of kidney failure 
is found to be the principal abnormality of secondary 
hyperparathyroidism (2-5).
Secondary hyperparathyroidism is a frequent complication 
of chronic renal failure and is indicated by abnormalities 
in serum phosphate, parathyroid hormone (PTH) and 
calcium concentrations, and also by perturbation in 
vitamin D metabolism and bone turnover. Secondary 
hyperparathyroidism is correlated with increased 
cardiovascular disease, vascular calcifications and total 
mortality (2-6).
While phosphate lowering is an integral feature of chronic 
renal failure management, the efficiency and safety of 
phosphate binders in of special importance (3-7). In 
fact, phosphate binder treatment for hyperphosphatemic 
dialysis patients and hyperphosphatemic stage 3–5 
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In addition to its labeled property of serum phosphate 
reduction in hemodialysis individuals, sevelamer may 
have further effects on factors influencing vascular 
endothelium, like inhibition of progression of vascular 
calcification, reduction of fibroblast growth factor 23, 
abolishing of circulating inflammatory and oxidative 
molecules, reducing of total and LDL cholesterol, 
uric acid, and uremic toxins. Also sevelamer may 
reduce blood absorption of advanced glycation end 
products and endotoxins from the intestine. Hence, 
it is affordable to suggest that endothelial pleiotropic 
effects of sevelamer may have related to the diminished 
mortality observed in various studies.

chronic renal failure patients decreases cardiovascular risk 
in kidney disease (1-7).
Indeed, there is a tendency toward using a phosphate 
binder in an effort to improve efficacy or to minimize side 
effects of binders (2-7).
Aluminium-containing substances are efficient however 
no longer widely used because of their toxicity. Calcium-
based salts are effective, most widely used and inexpensive, 
but there is currently concern about their subsequent 
hypercalcaemia, adynamic bone disease, vascular 
calcification and parathyroid gland suppression (4-8). 
The average daily dose of calcium acetate or carbonate 
prescribed to control hyperphosphatemia in hemodialysis 
patients ranges between 1.2 and 2.3 g of elemental 
calcium. These doses are greater than the recommended 
dietary calcium intake and may result to a positive calcium 
balance and should probably be avoided due to adverse 
effects of such positive calcium balance in hemodialysis 
patients (1-8).
On the other hand, a non-calcium-based binder such as 
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lanthanum carbonate or magnesium salts can be added 
when large doses of binder are required. Each of these 
compounds is as efficient as calcium salts in lowering 
serum phosphorus levels depending on an adequate 
prescribed dose and adherence of the hemodialysis patient 
to treatment (3-8).
Sevelamer is a metal-free, non-absorbed polymeric anion 
exchange resin phosphate binder. Sevelamer is the solitary 
non-calcium-containing phosphate binder that does not 
have potential for systemic accumulation. It binds to other 
elements in the gut such as bacterial endotoxins, bile acids, 
and advanced glycation end-products leading to various 
pleiotropic properties specific to a polymeric phosphate 
binder (3-7). Two formulations exist in the market; 
sevelamer hydrochloride and sevelamer carbonate. 
Sevelamer carbonate has been found to lower serum 
phosphate to the same extent as sevelamer hydrochloride, 
however, it is associated with higher bicarbonate levels and 
less acidosis. It is believed that, the polymeric nature of 
sevelamer and its capability to bind not only phosphate 
but also other molecules in the small intestine determine 
its pleiotropic effects (2-8).
The detection of reduction of early dialytic cardiovascular 
mortality and morbidity with sevelamer hydrochloride 
may have several possible mechanisms: not only related to 
lowering of serum phosphate, lipids, but also by reduced 
vascular calcification and inducing anti-inflammatory 
and anti-uremic properties (3-9).
Various investigations suggest that sevelamer may also 
be associated with less progression of coronary artery 
and aortic calcifications than calcium-based binders 
in hemodialysis patients. To explain of this potency 
for sevelamer, it should be remembered that, various 
situations such as hypertension, hyperuricemia, diabetes, 
hyperlipidemia, resulting reactive oxygen species and 
advanced glycation end products contribute to endothelial 
dysfunction and injury to vascular smooth muscle cells 
(3-7). Endothelial dysfunction subsequently leads to 
vascular pathologic processes like, vasoconstriction, lipid 
deposition, vascular smooth muscle cell growth, leukocyte 
adhesion, apoptosis and thrombosis. Recent investigations 
suggest that sevelamer may have additional influences on 
factors affecting vascular endothelium, like, lowering of 
total and LDL-C, inhibition of progression of vascular 
calcification, reduction of circulating inflammatory 
and oxidative molecules, uric acid, reduction of FGF-
23, which its elevation is associated with left ventricular 
hypertrophy, and uremic toxins, and also reduced 
blood absorption of AGEs and endotoxin from the gut. 
It is reasonable to suggest that endothelial pleiotropic 
properties of sevelamer can contribute to the reduced 
mortality detected in various investigations (4-9).
Recently much attention, has been directed toward on 

hyperuricemia in chronic kidney disease and dialysis 
patients (2-5). Hyperuricemia, reduce nitric oxide 
synthase activity, induce endothelial oxidative stress, and 
is associated with endothelial dysfunction in chronic 
renal failure patients. Various studies have shown that, 
lowering of serum uric acid with allopurinol ameliorated 
endothelial dysfunction in chronic renal failure patients 
without any change in oxidative markers (3-7).
 Interestingly, Sevelamer has been found to adsorb urate 
ions in vitro and to lower serum uric acid in hemodialysis 
patients. While, treatment by allopurinol to lower serum 
uric acid is a frequent prescription to retard progression 
of chronic renal failure, the effect of sevelamer on serum 
uric acid also may have potential to reduce endothelial 
dysfunction and its consequences in chronic renal failure 
and hemodialysis (6-11).

Conclusion
In addition to its labeled property of serum phosphate 
reduction in hemodialysis individuals, sevelamer may 
have further effects on factors influencing vascular 
endothelium, like inhibition of progression of vascular 
calcification, reduction of fibroblast growth factor 23, 
abolishing of circulating inflammatory and oxidative 
molecules, reducing of total and LDL cholesterol, uric 
acid, and uremic toxins. Also sevelamer may reduce 
blood absorption of advanced glycation end products and 
endotoxins from the intestine. Hence, it is affordable to 
suggest that endothelial pleiotropic effects of sevelamer 
may have related to the diminished mortality observed in 
various studies.
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