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Abstract 
Vitamin D deficiency in the population causes increased attention 
from doctors around the world. As a result of numerous studies, it has 

been revealed that vitamin D deficiency is widespread: it is detected in 
different age groups, in different countries. Active study of vitamin D 
allowed us to learn about its numerous functions and versatile effects on the 
body: it affects the cardiac and skeletal muscles, the health of the skin and 
the nervous system. It contributes not only to the full development of human 
organs but also protects against numerous diseases. Doctors and scientists 
have found that vitamin D affects the rate of development of chronic kidney 
disease. In patients diagnosed with chronic kidney disease, there is a 
decrease in calcitriol production, which leads to the risk of developing 
nephrosclerosis and hypertension. At the same time, it is very difficult to 
identify a deficiency of this vitamin due to a low-symptomatic course of the 
disease or atypical. For the primary prevention of many diseases, including 
kidney diseases, it is necessary to conduct timely screening of vitamin D 
deficiency. 
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1 Introduction 
Recently, there has been an active interest of scientists in vitamin D. This vitamin plays an 

important role in the regulation of many hormonal and metabolic effects of the body, which makes 

the problem of studying it one of the most urgent for healthcare [1].  

Vitamin D was discovered by scientists at the beginning of the XX century, but after studying 

its effects on the body in the 70s, attention to it only intensified [2-4].  

The norm is the optimal concentration of vitamin D in the blood of an adult of 30-100 ng/ml, 

insufficiency of 20-30 ng/ml, deficiency – less than 20 ng/ml [5,6]. 

Chronic kidney disease is a serious problem for medicine and healthcare in many countries. 

This is a disease in which the kidneys gradually lose their functionality for several months or years 

[7].  

According to researchers, about 10% of the population suffers from chronic kidney disease, 

while in various countries the incidence of diseases is approximately equal [8,9].  

Studies in this field state that chronic kidney disease is registered in approximately 1/3 of 

patients with chronic heart failure, and this disease is also common in people in the older age group 

(about 36%) [10,11].  

Such an extensive spread of chronic kidney disease worsens the quality of life of the 

population, especially older people. 

2 Vitamin D Deficiency in Chronic Kidney Disease 
Vitamin D deficiency is widespread in patients with chronic kidney disease [12,13]. Among 

the numerous reasons, the following can be distinguished: 

- unbalanced nutrition; 

- lack of sunlight; 

- violation of the synthesis and metabolism of vitamin D, etc.  

Vitamin D enters the body in various ways. The first is with food, with this method the body 

receives ergocalciferol (D2) from plant sources, and cholecalciferol (D3) from animals. The second 

method is produced in the skin under the action of ultraviolet light. Regardless of the way vitamin 

D enters the body, its further transportation takes place with the help of a D-binding protein to the 

liver, where it undergoes hydroxylation with 25-hydroxylase, turning into 25-hydroxyvitamin D (25 

(OH)D). The resulting compound is the main circulating form of vitamin D [14,15].  

After the second hydroxylation, a new active form is formed, which is called D-hormone 

(calcitriol). The main source of circulating calcitriol is the kidneys, and when they are ill, vitamin D 

is excreted in the urine, which leads to a decrease and loss of calcitriol in the blood. D-hormone is 

considered one of the main hormonal forms of vitamin D and performs many functions 

(stimulation of calcium absorption in the intestine, regulating the bone formation, participation in 

the production of various proteins, etc.).  

Due to chronic kidney disease, vitamin synthesis decreases, which leads to disruption of the 

full functioning of the body, and dysfunction of systems [16,17].  
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The deficiency of active vitamin D in combination with high levels of calcium and 

phosphates leads to secondary hyperparathyroidism – a disease of the parathyroid glands. About 

30% of hemodialysis patients suffer from this severe pathology. 

Researchers have found that in chronic kidney disease, vitamin D deficiency can be detected 

at an early stage of the disease. 

An important role in the development and progression of chronic kidney disease is played by 

the renin-angiotensin-aldosterone system, which contributes to the development of proteinuria, 

nephrosclerosis, and hypertension. Vitamin D, in turn, suppresses the hyperproduction of renin 

and, thereby, the activity of the renin-angiotensin-aldosterone system. With vitamin D deficiency, 

nephrosclerosis may develop [18]. 

Thanks to modern research, it has been established that the amount of vitamin D in the 

human body affects the rate of development of chronic kidney disease.  That is why it is advisable 

to include correction of vitamin D deficiency in the treatment regimen of chronic kidney disease. 

3 Correction of Vitamin D Levels in Chronic Kidney Disease 
In earlier methods of treatment of chronic kidney disease, it was believed that it was optimal 

to start treatment with vitamin D after the start of dialysis, but now scientists come to a different 

conclusion: to start treatment at the predialysis stages [19,20].  This will help to reduce the 

development of renal and cardiovascular complications, thereby improving the quality and 

prolonging the life of patients.  

Early treatment with vitamin D in the predialysis stages allows you to delay the start of 

dialysis. If treatment begins at the stage of dialysis, then this reduces the number of fatal cases.  

The inactive form of vitamin D, which enters the human body with food, is transformed in 

healthy kidneys into an active form that can be used by the body in various biochemical processes 

[21-23]. In patients with renal insufficiency, the kidneys cannot convert vitamin D and therefore, in 

order to avoid its deficiency, patients should receive an already activated form of this vitamin 

[24,25].  

At the end of the XX century, clinical studies were conducted in North America, during 

which the following results were obtained: patients receiving active vitamin D had lower mortality 

compared to those who did not receive it. And this decrease was more than 20%, regardless of the 

age of patients and concomitant diseases [26,27].  

In the course of the research, a positive effect of the use of vitamin D in the treatment of 

chronic kidney disease has been established. The mechanisms of calcitriol anti-inflammatory 

action, inhibition of mesangial cell and podocyte proliferation, reduction of renin-angiotensin 

system activity, prevention of glomerular hypertrophy, reduction of proteinuria, production of 

fibrogenic cytokines, blockade of epithelial-mesenchymal transformation and activation of 

myofibroblasts were established [28]. Due to these effects, calcitriol inhibits the progression of 

glomerular and tubulointerstitial fibrosis and thereby slows down the progression of chronic kidney 

disease [29,30].  



 

 

http://TuEngr.com Page | 4 
 

When prescribing vitamin D for treatment, one should take into account the fact that for 

adults and the elderly, a decrease in renal calcitriol production is characteristic. This is due to a 

reduction in sunlight exposure and, as a result, a decrease in vitamin D activity in the skin.  

For medicine, one of the promising directions in slowing the progression of nephropathy of 

any genesis is the activation of vitamin D receptors [31]. 

4 Conclusion 
This study reviews the relationship between chronic kidney disease and vitamin D.  Chronic 

kidney disease is the most common disease along with diabetes mellitus and hypertension. It 

occurs equally often both in countries with a high standard of living and in developing countries. 

Scientists and doctors from all countries note the ubiquity of vitamin D deficiency, 

regardless of the age of people, concomitant diseases, as well as the geography of residence.  

The problem of vitamin D deficiency is becoming multidisciplinary, which requires the 

development of new ways of treatment.  

Due to numerous studies on the role of vitamin D in the functioning of the body, as well as 

its effect on the course of chronic kidney disease, the use of vitamin (correction) is recommended 

to be prescribed even at the initial stages of the disease.  Such treatment will prevent the 

development and active progression of the disease. 

5 Availability of Data and Material 
Data can be made available by contacting the corresponding author. 
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