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Abstract

Vitamin D presents interesting pleiotropic effects for the CKD patient (effect and anti-inflammatory 
properties). Patients with chronic kidney disease (CKD) have impaired endothelial function and the 
Vitamin D and its analogs may play a role in regulation of endothelial function and inflammation. 
Therefore, it is increasingly observed that CKD is characterized by a state of chronic inflammation that 
appears to be linked to oxidative stress, endothelial dysfunction and vascular calcification. Previous 
studies have shown that vitamin D administration in chronic renal failure patients produces therapeutic 
effects suggesting an inverse relationship between the presence of 25-hydroxyvitamin D [25 (OH) D] 
and inflammatory biomarkers. It is emphasized so the importance of proper maintenance of the vitamin 
D status, since it plays an important role in the management of inflammation and immunity, contributing 
to the reduction of morbidity and mortality in patients with CKD. In addition there is cumulative evidence 
showing the low level of vitamin D associations with the development and progression of chronic kidney 
disease, cardiovascular complications and high mortality.

inflammation that appears to be linked to oxidative stress, endothelial 
dysfunction and vascular calcification [10].

Inflammation is a physiological process in response to different 
stimuli and infections, physical-chemical and antigenic changes or 
traumatic damage. The inflammatory response needs to be precisely 
regulated, since deficiencies or excesses of this response are directly 
related to mortality and morbidity. In this context, there is evidence 
activation of the immune system in early and late stages of CKD. 
Moreover, some studies suggest a negative relationship between 
circulating levels of mediators of inflammation and disease stage. It is 
also known that in patients with CKD terminal or not, the presence of 
inflammation is an independent predictor of mortality [11].

The chronic inflammatory process affects 40-50% of chronic 
renal [8], characterized by the infiltration of inflammatory cells 
into the glomeruli and tubulointerstitial starting the pathogenic 
cascade that eventually leads to destruction renal parenchyma by 
tissue fibrosis [12]. Signals from an activated immune system can 
already be observed in the early stages of CKD, and they predictors 
of various complications such as accelerated atherosclerosis, vascular 
calcification, insulin resistance, increased muscle catabolism, appetite 
loss, bone remodeling and increased vascular permeability peritoneal 
[13].

The reason for the increased risk of chronic inflammation in these 
patients appears to be complex [10], however, in recent years it has 
established the role of uremic toxicity as kitten to the immune response 
and is responsible for increased plasma concentrations systemic 
inflammatory biomarkers and vascular, consequent increase in pro 
inflammatory cytokines [14]. The immunological dysfunction related 
to uremia is a complex interaction between the systems of innate 
and adaptive immune system, wherein the immunosuppression and 
immune activation coexist [7].

Chronic Kidney Disease (CKD)
Chronic Kidney Disease (CKD), considered the new epidemic of 

the twenty-first century [1], it is a clinical syndrome characterized by 
a significant reduction, slow, gradual and progressive renal excretory 
function, endocrine and metabolic. Its incidence is increasing and 
has high morbidity and mortality rates even in the pre-dialysis 
phase. This syndrome affects hydric metabolism, electrolyte and 
basic acid metabolism. So, reflected in changes in the metabolism 
of macronutrients, providing situations hyper catabolic, pro-
inflammatory and pro-oxidative [2]. In 2013 census, which was 
conducted by the Brazilian Society of Nephrology (SBN), it was found 
that about 15 million Brazilians have CKD at some of its stages. Data 
indicate that 100 397 000 patients received renal replacement therapy 
in the same year. The number may even be higher as the elderly, obese, 
diabetic, hypertensive or people with familiar historical account for 
52 million people in the country [3].

High mortality rates have been observed between individuals 
with CKD many authors state that this fact is a result of complications 
arising from deterioration in renal function and uremia [4-6]. The 
complications most commonly found in these individuals are 
abnormalities of the immune system. The consequent increased 
risk of infection [7], anemia, disturbance of mineral metabolism, 
exacerbation of oxidative stress [6], systemic inflammation due to 
repeated hemodialysis (HD) that lead to activation / production of 
white blood cells, cytokines [7] and C-reactive protein (CRP) [9].

Inflammation and CKD
In recent years, chronic inflammation has become recognized 

as a major culprit in a range of disease states such as cardiovascular 
disease, obesity, diabetes, malnutrition and even aging. Therefore, it is 
increasingly observed that CKD is characterized by a state of chronic 
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The increase in inflammatory mediators was associated with 
increased oxidative stress and the accumulation of advanced glycation 
products (AGEs) [5]. AGEs are formed when the aldehyde groups of 
carbohydrates or ketone reacts with amino acids. In CKD patients, 
it is possible that AGEs accumulation caused by decreased renal 
clearance can also promote inflammation. Interestingly, the main 
causes of death in patients with CKD are related to cardiovascular 
and infectious diseases, both pathological processes closely related 
to immune function [14]. C-reactive protein elevation (CRP) and 
pro inflammatory cytokines are independently associated with all-
cause cardiovascular mortality in chronic renal patients, therefore, 
the determination of CRP and interleukin 6 (IL-6) seems to be the 
best option for risk stratification [15]. Stressing that understanding 
the mechanisms behind immune dysfunction that is peculiar to DRC 
assists in creating strategies for improving the quality of life of this 
group of patients [15].

Vitamin D
Vitamin D is a fat soluble steroid collection, its active form 

1,25-dihydroxyvitamin D (1,25 [OH] 2D) or calcitriol, performs the 
regulation of the calcium and phosphorus homeostasis in the body 
[16], by intestinal absorption and bone metabolism [17]. Vitamin D 
is synthesized in the skin or can be ingested in the diet [18]. The skin 
produces pro vitamin D (cholecalciferol D3) through the action of 
ultraviolet rays on the same, but the process involves factors such as 
age and skin pigmentation, and African descendants and advanced 
age are independent risk factors for vitamin D deficiency.

After their synthesis, vitamin D binds to proteins and is 
transported via blood to the liver, which occurs 25 carbon 
hydroxylation, forming calcidiol or 25-hydroxyvitamin D (25 [OH] 
D) [20], which is transported to the kidneys and converted to the 
1α-hydroxylase enzyme to its active form, 1,25-dihydroxyvitamin D, 
or calcitriol (1,25 [OH] 2 D). The calcitiol is responsible for the effects 
of vitamin D on calcium and phosphorus metabolism, stimulating 
the activity of osteoclasts and regulation of the parathyroid glands 
[18,21]. Over the last years it has been demonstrated that the kidney is 
not the only tissue that expresses the 1α-hydroxylase enzyme [21], may 
25 (OH) D is enabled for 1.25 dihydroxyvitamin D (1,25 [OH] 2D) 
regardless of the kidney [22]. The physiological role of the synthesis of 
1,25-dihydro-hiroxivitamina extra renal D macrophages, osteoblasts, 
parathyroid cells, and vascular smooth muscle cells, endothelial cells 
and tissues, such as the pancreas, breast, prostate, colon and is not 
well understood [21]. However, this location of vitamins production 
system have been associated with negative regulation of the renin-
angiotensin system, suppression of vascular calcification [5], cell 
proliferation, function, and immune inflammation [22], especially 
with the secretion of chemokines [23].

The biological functions of vitamin D are carried out by binding 
with receptors genes for vitamin D (VDR), which are found in many 
body tissues such as skin [24]. The VDR gene is a factor ligand-
dependent transcription, which is activated after its binding to 
vitamin D or analogues thereof, which under normal physiological 
conditions, are expressed in significant amounts by the tubular cells 
[12]. Vitamin D deficiency is common in children and adults, and 
its adverse effects extend beyond bone and mineral metabolism. 

Numerous studies have shown an association with cardiovascular 
disease, insulin resistance, diabetes, infections and inflammation 
[19], progression of chronic kidney disease (CKD) and immune 
system disorders [20,25]. A vitamin D deficiency indicator is calcidiol 
(25 [OH] D) [20].

Vitamin D and inflammation in CKD
The pro-inflammatory state of end-stage CKD is associated with 

increased risk of cardiovascular disease and death [26]. Vitamin D 
deficiency is highly prevalent in individuals with CKD. Vitamin D 
deficiency is probably an important modifiable risk factor in this 
population [19], that due to uremic state with the skin are impaired 
photosynthesis calciferol, loss of appetite, urinary losses of vitamin 
binding protein D (DBP) and albumin, and decreased vitamin intake 
due to food restriction [19,20]. Several factors, including increasing 
age and comorbidities such as diabetes and hypertension have also 
been frequently associated with low levels of 25-hydroxyvitamin D 
(25 [OH] D) [27].

There are several mechanisms involved in the reduction of 
1,25-dihydroxyvitamin D during the course of CKD, highlighting 
the reduction of renal mass and consequent decrease in glomerular 
filtration rate, which limit the interaction of 25-hydroxyvitamin D with 
1a-hydroxylase enzyme and therefore limit the ability of the kidneys 
to produce 1,25-dihydroxyvitamin D [21]. Another mechanism 
involved is the loss of the VDR, it still occurs at the beginning of 
CKD due to renal inflammation. The kidney cell infiltration through 
the secretory cells of pro inflammatory cytokines are essential in 
mediating suppression VDR tubular epithelium damaged kidneys. It 
is also reported that TNF, a major pro-inflammatory mediator and 
suppresses the VDR expression in various cell types [12]. Currently, 
the growth of fibroblasts (FGF-23) has been widely related vitamin 
D deficiency in chronic renal failure patients. FGF-23 is a protein 
produced in bone stimulated by dietary intake of phosphorus that 
acts on the kidneys producing phosphaturia and suppressing the 
expression of 1a-hydroxylase enzyme, which consequently decreases 
the production of 1,25-dihydroxyvitamin D (1,25 [OH] 2D) [20].

Previous studies have shown that vitamin D administration 
in chronic renal failure patients produces therapeutic effects 
[12,18,19,26], suggesting an inverse relationship between the presence 
of 25-hydroxyvitamin D [25 (OH) D] and inflammatory biomarkers 
[26]. This inverse relationship mentioned, leads to reduced levels 
of CRP [18,19,21,26], IL-8 and TNF-α [21,26] and deletion of 
calcification inducers such as collagen type I. In addition, the 
activation of suppressor of calcification, such as GLa matrix protein, 
osteopontin and osteocálcio [28]. It is also demonstrated increased 
anti-inflammatory effect mediated by IL-10 [26]. The mechanisms 
underlying these effects may be related to the preservation of renal 
tubular integrity and the restoration of the VDR receptors, even in 
already developed renal lesions [12,18].

The vitamin D is often administered in patients with chronic 
renal problems to mitigate the detrimental effects on the health of 
the bone and mineral metabolism [28]. However, as seen, the effect of 
supplementation of only this will greatly benefit. Importantly, vitamin 
D administration indiscriminately can generate unwanted effects, 
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such as increased calcium and phosphate, favoring the development 
of vascular calcifications. Therefore, new vitamin D analogues have 
been suggested for substitution of calcitriol [28], due to the fact it has 
the disadvantage of producing phosphorus and raising serum calcium 
levels. This effect is caused by increasing intestinal absorption of both 
electrolytes, since calcium and phosphorus are not properly excreted 
due to kidney failure [29].

Conclusion
It is emphasized so the importance of proper maintenance of the 

vitamin D status, since it plays an important role in the management 
of inflammation and immunity, contributing to the reduction 
of morbidity and mortality in patients with CKD [23]. There is 
cumulative evidence showing the low level of vitamin D associations 
with the development and progression of chronic kidney disease, 
cardiovascular complications and high mortality.
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