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Abstract 

Background/Objectives: Vitamin D deficiency and insufficiency represent a widespread 

problem in the majority of Central Asian countries, attributable to the geographical loca-

tion of the region, urbanization, and dietary patterns of the population. Given that vitamin 

D not only participates in the regulation of calcium and phosphate metabolism but also 

exerts pleiotropic effects on various organs and systems, its insufficiency and deficiency 

are associated with a broad spectrum of pathological conditions, ranging from asympto-

matic manifestations to severe clinical symptoms, including the development of autoim-

mune diseases, metabolic disorders, cardiovascular, gynecological and reproductive, and 

rheumatological conditions. The development of national and interdisciplinary guidelines 

addressing the diagnosis, prevention of insufficiency, and correction of vitamin D defi-

ciency in the countries of Central Asia represents an important step toward the establish-

ment of effective preventive programs and treatment strategies, which may contribute to 

a reduction in the prevalence of diseases associated with vitamin D deficiency. The aim 

of the present work is to formulate a resolution capturing the conclusions and recommen-

dations derived from an interdisciplinary expert discussion. Methods: An Expert Council 

meeting with the participation of specialists in endocrinology, obstetrics and gynecology, 

rheumatology, clinical pharmacology, and other medical disciplines from Central Asian 

and European countries was conducted in Almaty (Kazakhstan) on 18 June 2025. During 

this meeting, the pleiotropic action of vitamin D was extensively discussed basing on 

RCTs and observational studies. Results: Following the Expert Council meeting, current 

international clinical guidelines, scientific research data, and relevant epidemiological ev-

idence were reviewed, leading to the formulation of a resolution that reflects the agreed-

upon recommendations for the prevention of vitamin D insufficiency and the correction 
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of vitamin D deficiency across different age groups according to baseline vitamin D me-

tabolite levels. Conclusions: The expert discussion emphasized the need for unified inter-

disciplinary approaches to the diagnosis, correction, and prevention of vitamin D defi-

ciency in the countries of Central Asia. The proposed recommendations may serve as a 

foundation for the development of national clinical protocols and the implementation of 

effective preventive and therapeutic strategies in the countries of Central Asia. 

Keywords: vitamin D; 25-hydroxyvitamin D; vitamin D deficiency; vitamin D insufficiency; 

hypovitaminosis D; avitaminosis D; prevention; cholecalciferol; Central Asia 

 

1. Introduction 

In Kazakhstan and the countries of Central Asia, there are currently no national or 

interdisciplinary guidelines regulating the diagnosis, correction, and prevention of vita-

min D deficiency and insufficiency, which necessitates the creation of a working group 

comprising experts in endocrinology, rheumatology, obstetrics and gynecology, clinical 

pharmacology, and family medicine to conduct expert discussions. The outcome of the 

Expert Council meeting was the identification of priorities for developing unified and har-

monized approaches to managing patients with vitamin D deficiency and for formulating 

prevention strategies for different population categories. 

Over the past decades, vitamin D has become the subject of numerous scientific stud-

ies in the field of medicine and public health, largely due to the discovery of vitamin D 

receptors in a wide range of human organs and tissues [1,2]. In addition to its well-known 

key role in the regulation of calcium and phosphate metabolism, vitamin D, acting as a 

prohormone, exhibits pleiotropic effects and has a significant impact on various metabolic 

processes. It also demonstrates anti-inflammatory and antifibrotic properties, underscor-

ing its importance in the prevention and treatment of a wide spectrum of diseases [1–6]. 

Vitamin D insufficiency is a condition in which the concentration of 25(OH)D in the 

blood is below the optimal level (30–50 ng/mL), at which subclinical disturbances in bone 

tissue mineralization and an increased risk of developing various chronic diseases may 

occur. Vitamin D deficiency is characterized by a more pronounced decrease in 25(OH)D 

concentrations (below 20 ng/mL) and is accompanied by clinically significant disorders. 

Both insufficiency and deficiency of vitamin D are associated with a wide range of patho-

logical conditions, varying from asymptomatic manifestations to severe clinical symp-

toms, including the development of autoimmune diseases, metabolic syndrome, obesity, 

depression, reduced fertility, miscarriage, menstrual irregularities, aggravation of meno-

pausal symptoms, and progression of osteoporosis in postmenopausal women. A number 

of studies have demonstrated an association between low vitamin D levels and an in-

creased risk of socially significant diseases such as cancer, cardiovascular diseases, osteo-

porosis and hyperparathyroidism, diabetes mellitus, infectious and autoimmune diseases, 

depression, infertility, endometriosis, and polycystic ovary syndrome (PCOS) [7–14]. 

In Kazakhstan, as well as in other countries of Central Asia, a high prevalence of 

vitamin D deficiency has been observed [15]. Firstly, this is associated with the geograph-

ical location of these countries. According to the literature, populations living north of 35–

40° north latitude (N lat.) are at high risk of vitamin D deficiency [16,17]. Geographically, 

Kazakhstan extends from the 40th parallel north at its southernmost point to the 56th par-

allel north at its northernmost point, while the southern regions of Central Asia (Turk-

menistan, the southern part of the Republic of Uzbekistan, and Tajikistan) are located be-

tween the 35th and 40th parallels north, which is considerably farther from the equator. 

Secondly, the traditional diet in the Central Asian region is characterized by limited con-
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sumption of key sources of vitamin D, such as fish [18–22]. In addition, the absence of 

large-scale food fortification further aggravates the problem of insufficient dietary intake 

of vitamin D. Thirdly, urbanization and modern lifestyle factors lead to reduced synthesis 

of vitamin D in the skin due to limited sun exposure and decreased penetration of UVB 

rays through polluted air [23–25]. 

Thus, given the geographical, climatic, and social characteristics of the Central Asian 

region, the problem of vitamin D deficiency requires special attention. The development 

of unified approaches to identifying risk groups, as well as to establishing diagnostic and 

correction algorithms and prevention strategies for vitamin D insufficiency, will form the 

foundation for creating national clinical guidelines that ensure interdisciplinary coordi-

nation among physicians of various specialties. 

2. Methods 

The expert panel included 11 participants with expertise in vitamin D from tertiary 

centers across Central Asia and from Central Europe. All panelists participated in each “e-

mail” round and the final face-to-face meeting, and all are authors of this manuscript. An 

executive writing group (L.M.; R.B.; A.D.; G.T.; G.G. (Gulzhan Gabdulina); G.G. (Galina 

Grebennikova); A.J.; D.K.; S.I; G.B. and P.P.) was appointed to prepare the paragraphs of 

draft of the manuscript, according to their medical specialties (endocrinology, obstetrics 

and gynecology, rheumatology, clinical pharmacology, and other medical disciplines). 

This draft manuscript was then sent to an expert group for critical revision. This document 

provides the consensus agreement of a joint expert panel and a working group with con-

tributors, expert clinicians and researchers focused on vitamin D and its associations with 

major health problems, global health, epidemiology of the deficiency, and relations to hu-

man morbidity. Agreement on established recommendations was achieved after extensive 

and comprehensive discussions and revisions of the document, leading to a consensus on 

all items. 

More precisely, in preparation for the Expert Council meeting and the development 

of the consensus document, the expert group conducted a structured literature review. 

The search was performed in Scopus, Google Scholar, PubMed/MEDLINE, and Web of 

Science databases. The search covered publications from 2010 to 2025. The following key-

words and their combinations were used: “vitamin D,” “vitamin D deficiency,” “vitamin 

D insufficiency,” “prevention of vitamin D insufficiency,” “prevention of vitamin D defi-

ciency,” “treatment of vitamin D deficiency,” “cholecalciferol,” “25-hydroxyvitamin D,” 

“25(OH)D,” “vitamin D supplementation,” and “Central Asia.” Additional searches were 

performed using regional terms, including “Kazakhstan,” “Uzbekistan,” “Kyrgyzstan,” 

“Tajikistan,” “Turkmenistan,” and “Central Asia,” in combination with “vitamin D defi-

ciency,” “vitamin D insufficiency,” and “25(OH)D.” The reviewed sources included inter-

national clinical guidelines, expert consensus statements, systematic reviews, randomized 

controlled trials, observational studies, and available regional epidemiological publica-

tions. The review of available evidence was used to the development of initial consensus 

statements and to support expert discussion during the preparation of the resolution. This 

work was designed as an expert consensus document rather than a systematic review or 

meta-analysis; therefore, the literature review was intended to provide an evidence-in-

formed basis for practical regional recommendations. Of note, the process, similar to the 

Delphi methodology, comprised three phases: preparation, two rounds of online ex-

change of e-mails (as a part of discussion on our votes), and a final face-to-face consensus 

meeting. The panel members decided to refrain from grading the strength of the recom-

mendations; thus, no quantitative rating of the evidence was used. Statements reaching 

the overall consensus were accepted; remaining items were further discussed at an in-

person meeting in Almaty on 18 June 2025 (Kazakhstan), attended by all panelists. Revised 
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phrases were again discussed and finally accepted by all participants, achieving consen-

sus for all final statements for clinical practice of Central Asia on prevention and treatment 

of vitamin D deficiency. 

3. Epidemiology of Vitamin D Deficiency 

The results of numerous international studies indicate a high prevalence of vitamin 

D deficiency worldwide [16,26,27]. At the same time, epidemiological data for the coun-

tries of Central Asia remain limited; however, the available studies demonstrate a signif-

icant prevalence of vitamin D deficiency even under the relatively warm climatic condi-

tions of the region. In 2024, the results of a systematic review and meta-analysis on the 

prevalence of vitamin D deficiency in Kazakhstan were published [28]. The analysis in-

cluded seven studies conducted in various regions of the country, including the cities of 

Almaty, Astana, and Karaganda, as well as the Almaty region [15,29–34]. All studies were 

published between 2015 and 2024 and collectively included 3616 participants, among 

whom 2239 were found to have vitamin D deficiency [28]. The prevalence of vitamin D 

deficiency was as follows: among healthy adults—55% (95% CI: 38–70%), among individ-

uals with various chronic diseases—60% (95% CI: 38–79%), and in the general popula-

tion—57.2% (95% CI: 49.2–64.8) [28]. In four out of five studies, the mean serum 25(OH)D 

concentration was below 20 ng/mL, which correlates with data from the global literature 

and confirms the high prevalence of vitamin D deficiency in countries of the Northern 

Hemisphere, particularly in populations with low fish consumption [29–32]. In another 

cross-sectional study conducted in Kazakhstan, vitamin D deficiency was identified in 

more than 65% of the population [15]. Women of reproductive age (70%) and pregnant 

women (75%) were found to be particularly vulnerable groups [15]. Similar trends have 

been identified in neighboring countries of Central Asia. According to Buyuklyanov A.A. 

et al., in the Kyrgyz Republic, vitamin D deficiency and insufficiency were recorded in 53% 

of the examined individuals [35]. In Uzbekistan, according to Akhmedova D. et al., vita-

min D deficiency and insufficiency were diagnosed in 82% of young children [36]. Among 

adolescents and adults (aged 11–84 years) residing in Tashkent, only 17.3% of participants 

had normal 25(OH)D concentrations; 51.7% showed insufficiency, and 29.1% had defi-

ciency [37]. Moreover, vitamin D deficiency was found in 100% of women with sympto-

matic uterine fibroids and in 94% of women with asymptomatic fibroids [38]. According 

to Kayumova D.T. et al., vitamin D deficiency and marked insufficiency are observed in 

100% of women with symptomatic uterine fibroids and in 94% of those with asympto-

matic fibroids, highlighting the potential role of vitamin D hypovitaminosis in the patho-

genesis of uterine fibroids and in the severity of their clinical manifestations [38]. Thus, 

the research data indicate that vitamin D deficiency in the countries of Central Asia is 

widespread, affecting various age and social groups. This underscores the need for further 

epidemiological studies, as well as the development of national prevention strategies and 

interdisciplinary clinical approaches to the correction of vitamin D deficiency. 

4. Metabolism of Vitamin D in the Human Body 

Vitamin D is a fat-soluble secosteroid that enters the body either as cholecalciferol 

(vitamin D3) synthesized in the skin under exposure to UVB radiation, or as ergocalciferol 

(vitamin D2) obtained from plant-based foods or from fortified food products and dietary 

supplements (DS). Both forms of vitamin D are biologically inactive and require sequen-

tial biotransformation within the body. 
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4.1. Hepatic Stage 

In the liver, cholecalciferol and ergocalciferol are hydroxylated to form 25-hy-

droxyvitamin D (calcidiol/calcifediol), which is the main circulating metabolite that can 

be assayed in laboratory. The concentration of calcidiol/calcifediol in the blood reflects 

vitamin D status and is used in clinical practice to diagnose its deficiency and insuffi-

ciency. 

4.2. Renal Stage 

In the kidneys, calcidiol/calcifediol undergoes a second hydroxylation to form 1,25-

dihydroxyvitamin D3 (calcitriol), which represents the active form of vitamin D3. Calcitriol 

influences not only calcium and phosphate metabolism but also exerts immunomodula-

tory, anti-inflammatory, and antiproliferative effects. The metabolic activation pathway 

for vitamins D2 and D3 is identical; however, vitamin D3 has greater stability, bioavailabil-

ity, and is more effective in increasing 25(OH)D concentration values. Therefore, it is the 

form most commonly used in medicinal products and dietary supplements. 

5. Skeletal Effects of Vitamin D 

The role of vitamin D as a regulator of calcium, phosphate, and mineral metabolism 

is well established [8]. The active form of vitamin D calcitriol (1,25(OH)2D3) enhances in-

testinal absorption of calcium and phosphorus through specific transport proteins, pro-

motes their reabsorption in the kidneys, and ensures mineralization of the bone matrix. 

Calcitriol participates in bone matrix mineralization by regulating the activity of osteo-

blasts and osteoclasts, thereby maintaining the balance between bone formation and re-

sorption processes. In addition, vitamin D regulates and suppresses the secretion of par-

athyroid hormone, preventing the development of secondary hyperparathyroidism and 

loss of bone mass. 

In vitamin D deficiency, bone mineralization is impaired, leading to the development 

of rickets in children and osteomalacia in adults, as well as an increased risk of osteopo-

rosis and pathological fractures. 

6. Pleiotropic Effects of Vitamin D 

The discovery of vitamin D receptors in most human organs and tissues has laid the 

foundation for a deeper understanding of the effects of vitamin D on the human body. 

6.1. Vitamin D and Its Role in Metabolism 

Vitamin D receptors have been identified on the surface of the pancreas, liver, mus-

cle, and adipose tissues, determining its role in the regulation of lipid and carbohydrate 

metabolism [7,39]. Calcitriol regulates insulin synthesis by pancreatic β-cells and main-

tains tissue sensitivity to insulin. Furthermore, evidence suggests that calcitriol reduces 

systemic inflammation and helps prevent the development of metabolic syndrome [40,41]. 

Vitamin D insufficiency and deficiency are considered additional risk factors for the de-

velopment of type 2 diabetes mellitus, insulin resistance, and metabolic syndrome [40,42]. 

6.2. Vitamin D and Its Role in Reproductive Health 

The role of vitamin D in female reproductive health is multifaceted. On one hand, the 

active form of vitamin D participates in the regulation of sex hormone synthesis and fol-

licular maturation, creating favorable conditions for conception. On the other hand, vita-

min D ensures optimal endometrial thickness for embryo implantation [43,44]. Moreover, 

the placenta and decidual tissue are capable of locally activating calcitriol to support fetal 
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growth and development, as well as immune tolerance, thereby preventing fetal rejection 

[43]. During pregnancy, adequate 25(OH)D concentrations influence placental develop-

ment, contribute to the formation of the fetal lungs and the musculoskeletal system, and 

play a role in immune regulation [43,45]. It has been established that vitamin D plays an 

equally important role in male reproductive health. According to published data, optimal 

vitamin D status is associated with key qualitative characteristics of semen, including 

sperm concentration, motility, and Kruger morphological criteria [46]. 

6.3. Vitamin D and Its Role in Immune Support 

Calcitriol enhances the activity of macrophages and neutrophils, increasing their an-

tioxidant capacity and their ability to perform phagocytosis. In the epithelial cells of the 

respiratory tract, vitamin D contributes to maintaining barrier function. It has been ob-

served that among individuals with normal 25(OH)D concentrations, the incidence of res-

piratory infections and complicated bacterial respiratory tract infections is significantly 

lower [47–49]. Vitamin D plays a protective role in the development of autoimmune dis-

eases by inhibiting the activation and differentiation of B lymphocytes, preventing their 

proliferation and differentiation into plasma cells, as well as by stimulating T-helper and 

regulatory T-cells responsible for anti-inflammatory and immune-tolerant responses. In 

addition, vitamin D suppresses the expression of pro-inflammatory cytokines. Thus, vit-

amin D enhances anti-infective defense while simultaneously reducing the risk of chronic 

inflammation and autoimmune reactions. 

6.4. Vitamin D and Its Role in Antitumor Protection 

Calcitriol exerts antiproliferative effects, regulates cell differentiation, and inhibits 

neoangiogenesis, thereby reducing the risk of cancer development [50,51]. 

6.5. Vitamin D and Its Role in the Cardiovascular System 

Vitamin D is involved in the regulation of the renin–angiotensin–aldosterone system, 

reducing renin activity and contributing to the normalization of blood pressure [50]. Thus, 

vitamin D is an important regulator of multiple systems of the human body, including not 

only calcium and phosphate metabolism but also reproductive function, immunity, the 

cardiovascular system, and antitumor protection. The pleiotropic effects of vitamin D 

highlight that its deficiency may have clinical consequences; therefore, the prevention and 

correction of vitamin D deficiency may play a significant role in the comprehensive ther-

apy and prevention of chronic diseases. 

7. Diseases Associated with Vitamin D Deficiency and Insufficiency 

It is well known that vitamin D insufficiency and deficiency are associated with dis-

turbances in bone and mineral metabolism. A low 25(OH)D leads to decreased absorption 

of calcium and phosphorus, followed by the development of hyperparathyroidism, which 

results in rickets in children and osteomalacia in adults [8]. In elderly individuals, vitamin 

D deficiency is an important factor in the development of osteoporosis and increased risk 

of fractures [14]. These conditions remain the most well-known manifestations of vitamin 

D insufficiency and have long been considered its key clinical consequences. Vitamin D 

deficiency with several non-skeletal outcomes, including cancer, autoimmune diseases, 

and infertility, is heterogeneous. However, in recent decades, a large number of studies 

have been published confirming that vitamin D deficiency and insufficiency affect not 

only the skeletal system [4,5,8]. In endocrinology, low 25(OH)D concentrations are con-

sidered as an additional risk factor for the development of insulin resistance, type 2 dia-

betes mellitus, and obesity [40,42,52]. In children and adolescents, low 25(OH)D concen-

trations are associated with a higher risk of type 1 diabetes mellitus onset, which is related 
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to disturbances in carbohydrate and lipid metabolism, as well as proinflammatory effects 

[52,53]. Since vitamin D regulates the functions of macrophages and neutrophils, its defi-

ciency is associated with an increased incidence of respiratory tract infections, including 

ARVI, influenza, and pneumonia [54]. During the COVID-19 pandemic, low 25(OH)D 

concentrations were observed in most patients with severe disease and higher mortality 

rates [48,49]. In addition, due to the influence of vitamin D on the functions of T and B 

lymphocytes, its deficiency is associated with an increased risk of developing autoim-

mune diseases such as multiple sclerosis, systemic lupus erythematosus, rheumatoid ar-

thritis, psoriasis, and autoimmune thyroiditis [55,56]. Moreover, the blood concentration 

of 25(OH)D correlates with higher activity of the pathological process [54]. An increasing 

body of evidence indicates an association between vitamin D deficiency and oncological 

diseases. It has been established that vitamin D exhibits antiproliferative and antiangio-

genic effects; therefore, its deficiency is associated with a higher risk of developing colo-

rectal cancer, breast cancer, and prostate cancer [48,49]. It has also been noted that in on-

cology patients, vitamin D deficiency and insufficiency are associated with poorer toler-

ance to anticancer therapy [51]. Particular attention should be given to the role of vitamin 

D in gynecology. Its deficiency is associated with a higher prevalence of uterine fibroids. 

Vitamin D exerts an antiproliferative effect on uterine smooth muscle cells, preventing the 

development of fibroids [57]. Correction of vitamin D deficiency may help slow the 

growth of existing fibroid nodes. In young women, vitamin D deficiency is associated with 

PCOS, which is linked to obesity, insulin resistance, hyperandrogenism, metabolic syn-

drome, and menstrual disorders [32]. Correction of vitamin D deficiency plays a role in 

the treatment of PCOS by improving carbohydrate metabolism, increasing insulin sensi-

tivity, and restoring the menstrual cycle. Recent data also indicate that endometriosis is 

associated with vitamin D deficiency [58]. Women with endometriosis more frequently 

present with low 25(OH)D concentrations compared to the control group [58]. It is as-

sumed that vitamin D may regulate the course of the disease by suppressing proinflam-

matory cytokines, activating regulatory T cells, and influencing angiogenesis. In experi-

mental models, calcitriol was shown to reduce the proliferation of endometrial cells and 

the size of ectopic lesions. Moreover, clinical studies have shown that low vitamin D levels 

correlate with the severity of pain syndrome. During menopause, low 25(OH)D concen-

trations exacerbate manifestations of osteoporosis, sarcopenia, and cognitive impairment 

[11,12]. Evidence suggests that vitamin D supplementation as part of combination therapy 

in women in the early postmenopausal period improves quality of life [11,12]. The influ-

ence of vitamin D on the reproductive health of both women and men underlies a wide 

range of conditions; for example, vitamin D deficiency in either sex may lead to infertility 

or unsuccessful attempts at in vitro fertilization (IVF). In women, low 25(OH)D concen-

trations are associated with pregnancy complications such as preeclampsia, gestational 

diabetes mellitus, and preterm birth. For instance, when blood 25(OH)D concentration 

falls below 20 ng/mL, the risk of preterm birth increases by 3.3 times compared to optimal 

levels [43,59]. The most well-known manifestation of vitamin D deficiency in newborns 

and young children resulting from maternal deficiency during pregnancy is the develop-

ment of rickets and impaired bone formation [60]. Moreover, numerous studies have 

demonstrated that maternal vitamin D deficiency during pregnancy may lead to intrau-

terine growth retardation and fetal hypotrophy [60–62]. Low 25(OH)D concentrations in 

umbilical cord blood are statistically significantly associated with an increased risk of ne-

onatal sepsis [63]. It has been established that in premature infants, the risk of retinopathy 

of prematurity correlates with 25(OH)D concentrations during antenatal development 

[64,65]. According to research findings, the incidence of lower respiratory tract infections 

in the first months of life is higher among newborns whose mothers had blood 25(OH)D 

concentrations below 30 ng/mL [66]. Furthermore, prospective observation of these 
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groups of children revealed that they are at increased risk of developing asthma and re-

current bronchitis in early childhood [66]. Finally, vitamin D is increasingly being consid-

ered in the context of aging and age-associated diseases. Its deficiency contributes to the 

progression of sarcopenia, impairs muscle function, and increases the risk of falls in el-

derly patients [9,13]. Thus, vitamin D deficiency and insufficiency are significant risk fac-

tors for a wide range of diseases, emphasizing the importance of timely diagnosis, correc-

tion of vitamin D deficiency, and prevention of its insufficiency. 

8. Risk Factors for the Development of Vitamin D Deficiency 

According to epidemiological data, the population of Kazakhstan and most Central 

Asian countries is geographically classified as a high-risk group for the development of 

vitamin D deficiency and insufficiency, regardless of other factors [14]. However, identi-

fying specific, most vulnerable categories of individuals may have practical significance 

(Table 1). Etiologically and pathogenetically, the risk factors for the development of vita-

min D deficiency can be divided into three main groups: 

Table 1. Risk groups for the development of vitamin D deficiency. 

Groups with Reduced Synthesis or 

Limited Intake of Vitamin D 

Groups with Increased Physiological 

Need for Vitamin D 

Groups with Impaired Vitamin D 

Metabolism 

Tender-age infants 

• Direct sun exposure is contraindi-

cated 

• Limited dietary intake 

Infants, toddlers and adolescents 

• Rapid growth and mineralization 

of long bones require additional 

vitamin D 

Individuals with obesity 

• Bioavailability of vitamin D is re-

duced due to its sequestration in 

adipose tissue and systemic dilu-

tion in increased body size 

Individuals over 60 years of age 

• Cutaneous synthesis of vitamin 

D is reduced by 2–4 times 

Pregnant women 

• High demand to ensure adequate 

vitamin D supply for both the 

mother and the fetus 

Patients with chronic gastrointestinal, 

liver, or kidney diseases 

• Absorption and metabolism of vit-

amin D are impaired 

Office workers and residents of large 

cities 

• Sun exposure is significantly lim-

ited 

• Air pollution reduces the penetra-

tion of UVB rays 

• Use of sun protection factors (SPF) 

Breastfeeding women 

• Additional consumption of vita-

min D due to lactation 

Patients with oncological diseases 

• Vitamin D consumption decreases 

• Anticancer therapy may disrupt 

vitamin D metabolism 

Individuals with limited sun expo-

sure due to social and cultural factors 

• Wearing closed clothing for reli-

gious reasons 

• Individuals with limited mobility 

 

Patients with chronic autoimmune 

diseases 

(rheumatoid arthritis, systemic lupus 

erythematosus, multiple sclerosis, 

thyroiditis, type 1 diabetes mellitus, 

Crohn’s disease, celiac disease, viti-

ligo) 

• Systemic inflammation disrupts 

vitamin D metabolism 

• Low 25(OH)D concentration is re-

lated to increased release of pro-

inflammatory cytokines 

Individuals with dark skin phototype 

• Darker skin contains more mela-

nin, which blocks UVB rays and 

reduces vitamin D synthesis 

 

Individuals taking medications that 

reduce absorption or activation of vit-

amin D hypolipidemic, antiepileptic, 

glucocorticosteroids, immunosuppres-
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sants, antifungal agents, anti-obesity 

drugs 

Vegetarians/Vegans 

• Exclusion of foods that are natural 

sources or support the mainte-

nance of vitamin D status 

  

The systematization of risk factors and their classification according to three key 

mechanisms forms the foundation for unified clinical approaches within the region and 

highlights the need to implement algorithms for diagnosing vitamin D deficiency and 

preventing its insufficiency in the clinical practice of physicians across various specialties. 

9. Diagnosis of Vitamin D Deficiency 

9.1. Patient Groups 

Population screening of 25(OH)D concentrations in asymptomatic individuals is not 

recommended due to the lack of proven clinical benefit and cost-effectiveness [64]. How-

ever, measurement of 25(OH)D is recommended for patients belonging to the risk groups 

described in Section 8 or in the presence of clinical manifestations. 

9.2. Reference Values 

“Vitamin D level” is assessed by measuring the serum concentration of 25-hy-

droxyvitamin D (25(OH)D), which represents the total concentration of the metabolites 

25-hydroksyergocalciferol-25(OH)D2 and 25-hydroxycholecalciferol-25(OH)D3. There are 

many methods for determining vitamin D status; however, the gold standard is liquid 

chromatography–tandem mass spectrometry (LC-MS/MS), which provides high specific-

ity and reproducibility [65]. However, using LC-MS/MS may be challenging in lower-re-

source and rural settings. Immunochemical methods, such as enzyme-linked immuno-

sorbent assay or chemiluminescent immunoassay, may yield overestimated or underesti-

mated results due to cross-reactivity with other vitamin D metabolites [65]; however these 

methods and their limitations are well recognized by labs. The concentration of 25(OH)D, 

determined by the LC-MS/MS method, can be expressed either in nanograms per milliliter 

(ng/mL) or in nanomoles per liter (nmol/L). The choice of measurement units depends on 

the country; for example, ng/mL is more commonly used in the USA or Poland, whereas 

nmol/L is typically used in Kazakhstan, Russia, and Germany [65]. In publications, both 

units are often provided for reader convenience. A quantity of 1 ng/mL corresponds to 2.5 

nmol/L; therefore, a conversion factor of 2.5 is used when converting between these units. 

Population characteristics, climatic conditions, and differences in food fortification pro-

grams account for the absence of globally unified reference ranges for 25(OH)D concen-

trations. In some guidelines, vitamin D deficiency is defined as 25(OH)D below 20 ng/mL 

(50 nmol/L), while in other international recommendations, it is defined as 25(OH)D con-

centrations at or below 30 ng/mL (75 nmol/L) [16,27]. For example, the previous endocrine 

society (USA) guideline defined deficiency as ≤20 ng/mL, insufficiency as 21–29 ng/mL, 

and optimal vitamin D status as ≥30 ng/mL [64]. We selected 30 ng/mL as a pragmatic 

clinical threshold based on expert consensus and existing international recommendations 

that define 30 ng/mL as an adequate or optimal level. Classifications of vitamin D status 

from severe deficiency to toxic levels were adopted and are provided in Table 2 [3]. 
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Table 2. Reference categories of 25(OH)D concentrations. 

Category ng/mL nmol/L 

Severe deficiency <10  <25  

Deficiency 10–20  25–50  

Insufficiency 20–30  50–75  

Optimal level 30–50  75–125  

High level 50–100  125–250  

Possibility of toxic level >100  >250  

Toxicity level >250 >625 

Considering the specific characteristics of the Central Asian region and the absence 

of national protocols, we propose using the classification shown in Table 2 as the most 

detailed and clinically applicable. Furthermore, similar geographical latitudes (Poland 49–

54° N, Central Asia 42–55° N), seasonal insufficiency of solar insolation, low consumption 

of seafood in the traditional diet, and the absence of large-scale food fortification programs 

with vitamin D create comparable conditions for the development of vitamin D deficiency 

among the population. Therefore, the use of this classification is clinically justified for the 

countries of Central Asia. 

10. Correction of Vitamin D Deficiency and Insufficiency 

Correction of vitamin D deficiency and insufficiency should be carried out using cer-

tified medicinal products, as drug certification is a mandatory requirement for registration 

in Kazakhstan and confirms proven efficacy, safety, and reproducibility of dosing. Vita-

min D deficiency may be corrected with appropriate regulated preparations, including 

supplements where permitted and quality-assured, under medical supervision. The use 

of dietary supplements (DS) for the correction of vitamin D deficiency is not recom-

mended, due to the lack of standardized doses and sufficient evidence base [66]. For the 

prevention of vitamin D insufficiency, the use of dietary supplements is permissible but 

requires caution due to potential discrepancies between the declared and actual concen-

tration of the active substance. In clinical practice, cholecalciferol (vitamin D3) prepara-

tions are used for the correction of deficiency and the prevention of insufficiency. After 

administration, cholecalciferol is converted in the body into calcifediol, and subsequently 

into the active form—calcitriol. In cases of liver or kidney pathology, other forms of vita-

min D, such as calcifediol (25(OH)D3) or calcitriol (1,25(OH)2D3), may be considered to be 

used; however, their administration requires specific medical indications. The Expert 

Council recommends a two-stage approach to the correction of vitamin D deficiency: 

1. Correction phase—administration of therapeutic doses of cholecalciferol until target 

serum 25(OH)D concentrations are achieved (≥30 ng/mL or 75 nmol/L). 

2. Maintenance phase—transition to prophylactic doses of cholecalciferol to prevent a 

subsequent decrease in 25(OH)D concentration. 

10.1. Correction Phase—Therapeutic Doses 

Therapeutic doses depend on the patient’s age and the severity of deficiency. Addi-

tional conditions influencing the therapeutic dosing of vitamin D are the liver disease, the 

kidney disease, malabsorption syndromes, obesity or overweight, polypharmacy due to 

multimorbidity or there is an immediate need to restore 25(OH)D to optimal level. Moni-

toring of 25(OH)D concentrations is performed to assess the efficacy and safety of therapy 

(Table 3). 
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Table 3. Therapeutic doses of cholecalciferol. 

Age Dosage Monitoring 

From birth to 12 

months of age 
2000 IU/day * 

serum 25(OH)D concentra-

tion control assay no later 

than 4–6 weeks after 

Age 1–10 years 4000 IU/day 

serum 25(OH)D concentra-

tion control assay no later 

than 6–8 weeks after 

Age 11–18 years 

4000 IU/day or  

7000 IU/week or 10,000 IU/week or  

20,000 IU taken biweekly or 30,000 IU taken biweekly or 30,000 

IU/month or 50,000 IU/month 

serum 25(OH)D concentra-

tion control assay consid-

ered 8–12 weeks after, but 

not later than up to 3 

months after, depending on 

a dose of therapy 

Adults (over 19 

years) 

4000 IU/day or  

7000 IU/week or 10,000 IU/week or  

20,000 IU taken biweekly or 30,000 IU taken biweekly or 30,000 

IU/month or 50,000 IU/month; 

In some conditions the intermittent doses of 7000 IU, or 10,000 IU 

can be administrated in daily dosing, and 20,000 IU, or 30,000 IU, or 

50,000 IU in weekly dosing 

serum 25(OH)D concentra-

tion control assay consid-

ered 8–12 weeks after, but 

not later than up to 3 

months after, depending on 

a dose of therapy  

* 2000 IU/day in infants younger than 12 months refers to treatment of confirmed deficiency, not 

routine prevention. 

10.2. Maintain Phase—Prophylactic Doses 

After normalization of 25(OH)D concentrations, the patient is switched to prophylactic 

dosages, which have a broader range depending on the patient’s risk group (Table 4). When 

prescribing prophylactic doses of cholecalciferol, monitoring of serum 25(OH)D concen-

trations is not mandatory and is recommended only for patients with impaired vitamin D 

metabolism (such as those with obesity, malabsorption, osteoporosis, etc.). If prophylactic 

therapy is continued long-term, the first monitoring can be performed after 3–6 months. 

Table 4. Prophylactic doses of cholecalciferol. 

Age/Group Dosage 

Neonates and infants (0–6 months) 400–500 IU/day (10 µg/day) 

Infants (6–12 months) 400–600 IU/day (10–15 µg/day) 

Young Children (1–3 years) 500–600 IU (15 g/day) 

Older Children (4–10 years) 600–1000 IU/day (15–25 µg/day) 

Adolescents (11–18 years) 1000–2000 IU/day 

Adults (19–65 years) 1000–2000 IU/day 

Elderly (>65 years) 2000–4000 IU/day 

Pregnant and breastfeeding women 2000 IU/day 

Patients with obesity (BMI ≥ 30 kg/m2) 
Double dose compared to peers without 

obesity 

11. Lifestyle Modification 

Lifestyle modification is an important component of the management plan for pa-

tients with vitamin D deficiency and insufficiency. It enhances the effectiveness of phar-

macological correction and reduces the risk of recurrent deficiency after achieving optimal 

serum 25(OH)D concentrations. In modern living conditions, limited sun exposure, low 
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consumption of foods rich in vitamin D, and impaired absorption are key risk factors for 

the development of vitamin D deficiency. In this regard, lifestyle modification measures 

are aimed at ensuring adequate sun exposure, taking into account age, skin type, geo-

graphical location, season, and time of day, as well as at improving the bioavailability of 

vitamin D through diet and body weight control [67–69]. 

11.1. Sun Exposure 

The synthesis of vitamin D in the skin occurs under the influence of UVB radiation 

when the sun’s elevation above the horizon is sufficient (>45°), that is, when a person’s 

shadow is shorter than their height [2,4]. This period is referred to as the “sun exposure 

window” and depends on geographical latitude, season, and time of day. In Central Asia, 

the duration of the sun exposure window during the summer period is approximately 

two hours before and after noon, while in winter it is reduced to about one and a half 

hours. At the same time, in winter, in cities located at mid-latitudes (such as Almaty, Bish-

kek, Tashkent) and farther north, the sun often does not reach the required elevation, mak-

ing cutaneous vitamin D synthesis impossible [28,70]. For effective vitamin D synthesis, 

not only the sun exposure window but also the surface area of exposed skin is important. 

Optimal exposure involves 10–25% of body surface area, which corresponds to an uncov-

ered face, arms, and lower legs. According to data from Holick et al., individuals with 

light skin phototypes (Fitzpatrick I–II) require only 10–15 min of sun exposure at midday 

in summer with 10–25% of the body surface exposed, whereas individuals with dark skin 

phototypes (Fitzpatrick V–VI) need longer exposure times [16,17,26,27]. When a smaller 

area of the skin is exposed (for example, only the face and hands—about 5%, which is 

typical for women wearing closed clothing for religious reasons), vitamin D synthesis is 

insufficient even during the summer months [71,72]. Most international organizations 

provide similar recommendations: the World Health Organization (WHO) reports that 

adults living at mid-latitudes require 15–30 min of sun exposure during summer several 

times per week with 10–25% of body surface area exposed [73,74]. The previous Endocrine 

Society guidelines recommended 10–15 min of exposure 2–3 times per week under the 

same conditions [64]. It is important to keep in mind that these recommendations depend 

on geographical latitude and season. To calculate the optimal duration of sun exposure 

for cutaneous vitamin D synthesis during the summer period in Central Asia, we devel-

oped a model based on the recommendations of the Endocrine Society and the geograph-

ical and climatic characteristics of the region. Using published data on the variability of 

the UVB radiation spectrum depending on the season and time of day, a UVB efficiency 

coefficient was calculated for the region [75,76]. The optimal exposure time for each month 

was calculated using the following formula: 

T month = T reference/UVB coefficient  

where T month is the optimal duration of sun exposure for a given month; T reference is 

the recommended exposure time under optimal conditions (i.e., during the solar window 

in summer with 10–25% of body surface area exposed); and UVB coefficient is the coeffi-

cient of relative UVB radiation efficiency for a specific month and region compared to the 

summer maximum [75,76]. In Central Asia, the southern part of the region, including 

Turkmenistan, the southern areas of Uzbekistan and Tajikistan, is located between 35 and 

40° N lat., while the majority of the territory, including cities such as Tashkent, Bishkek, 

and Almaty, lies between 41 and 45° N lat. Only the northern part of Kazakhstan is situ-

ated above 46° N lat.; the optimal duration of sun exposure during the summer period, 

with 10–25% of body surface area exposed, is approximately 20–25 min for the southern 

and central parts of the region and about 30–40 min for the northern areas. Detailed meth-
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odological assumptions, UVB efficiency coefficients, and estimated sun-exposure values 

for selected Central Asian cities are provided in Supplementary Materials File S1. 

11.2. Special Populations 

Certain population groups require a specific approach. Direct sun exposure is not 

recommended for infants and toddlers under the fourth year of age due to the risk of 

burns (and the increased risk of melanoma in the future); therefore, their primary source 

of vitamin D should come from food and supplements. For children aged 4–10 years, short 

sun exposures (10–15 min, 2–3 times per week) with the arms and legs uncovered (10–

25% of body surface area) are acceptable. In older adults, vitamin D synthesis is reduced 

by 2–4 times, so sun exposure cannot be considered a reliable source of cutaneous vitamin 

D synthesis. In the context of the growing beauty and wellness industry, it is important to 

consider the effect of sunscreens on cutaneous vitamin D synthesis. The use of creams 

with a sun protection factor (SPF) of ≥15 blocks up to 95% of UVB radiation, sharply re-

ducing vitamin D synthesis even with sufficient skin exposure [77]. At the same time, 

complete avoidance of SPF is not recommended, given its proven effectiveness in prevent-

ing photodamage and skin cancer [78]. The optimal strategy is considered to be short-term 

skin exposure (10–20 min) without SPF, followed by sunscreen application [78]. 

11.3. Diet 

The second most significant source of vitamin D is animal-derived foods rich in this 

vitamin, such as fatty sea fish (salmon, herring, mackerel, tuna), fish oil and seafood, egg 

yolk, dairy products, butter, as well as fortified or artificially enriched foods (milk, yogurt, 

juices, cereals) [3,26]. In most parts of Central Asia, where there is no access to the sea, fish 

consumption is low, and food fortification with vitamin D is uncommon; therefore, the 

habitual diet does not meet vitamin D requirements. However, including fatty fish in the 

diet 2–3 times per week is considered an additional factor in maintaining vitamin D levels, 

especially during the winter period when its synthesis in the skin is limited [3,6]. 

11.4. Body Weight Control 

Excess body weight and obesity are associated with reduced bioavailability of vita-

min D, since a significant portion of it is deposited in adipose tissue and enters the blood-

stream to a lesser extent. As a result, even with adequate sun exposure, the concentration 

of 25(OH)D in patients with obesity is markedly and significantly lower than in individ-

uals with a normal body mass index (BMI) [61]. Maintaining a normal body weight, re-

ducing weight in patients with obesity, and preventing its development are considered 

key lifestyle modification measures that contribute to achieving adequate serum 25(OH)D 

concentrations. 

12. Clinical Pharmacology, Safety, and Toxicity of Vitamin D 

In the Republic of Kazakhstan, the circulation of medicinal products is regulated by 

the Code of the Republic of Kazakhstan “On the health of the people and the healthcare 

system”. According to this Code, medicinal products must comply with GMP (Good Man-

ufacturing Practice) requirements and undergo state registration, as well as evaluation of 

quality, safety, and efficacy, including monitoring of adverse reactions and undesirable 

effects; dietary supplements (DS), on the other hand, are regulated as food products under 

the sanitary regulations of the Republic of Kazakhstan [79]. Their registration does not 

require confirmation of therapeutic efficacy or the conduct of clinical trials. 

In the Republic of Uzbekistan, the circulation of medicinal products is regulated by 

the national regulatory authority. The registration process requires mandatory compli-

ance with GMP standards, including certification from both the country of manufacture 
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and the local regulatory authority. Applicants must submit comprehensive documenta-

tion supporting the evaluation of product quality, safety, and efficacy, including pharma-

covigilance data and monitoring of adverse events. Dietary supplements are regulated as 

food products in accordance with the sanitary legislation of the Republic of Uzbekistan. 

Their registration requires toxicological assessment and confirmation of product composition, 

without the comprehensive clinical evaluation required for medicinal products [80]. 

Data from Kyrgyzstan, Tajikistan, and Turkmenistan were inaccessible during man-

uscript preparation. More population-based studies, standardized 25(OH)D measure-

ment, and country-level surveillance are needed in Central Asia. 

12.1. Safety of Vitamin D 

In patients at risk of vitamin D hypersensitivity, supplementation should be super-

vised and carried out carefully, in an individual manner, always monitored with serum 

Ca, serum parathyroid hormone (PTH), serum 25(OH)D, serum 1,25(OH)2D and 24 h cal-

ciuria (preferred over urinary Ca/creatinine ratio). Patients who suffer from chronic gran-

uloma-forming disorders including sarcoidosis, tuberculosis, and chronic fungal infec-

tions and some patients with lymphoma have activated macrophages that produce 

1,25(OH)2D in an unregulated fashion. These patients may require vitamin D treatment to 

raise their serum 25(OH)D to approximately 25 ng/mL [6,7,26,27]. The 25(OH)D concen-

trations should be monitored, because hypercalciuria and hypercalcemia are usually ob-

served when the 25(OH)D is above 30 ng/mL. Patients with primary hyperparathyroidism 

and hypercalcemia are often vitamin D deficient. It is important to correct their vitamin D 

deficiency and maintain sufficiency, i.e., 25(OH)D > 30 ng/mL; however, supplementation 

with cholecalciferol should be cautious to prevent further increases in the serum or uri-

nary calcium concentration [6,7]. Patients with chronic kidney disease, especially dialysis 

patients, kidney transplant recipients, are at the risk of inadequate activation of vitamin 

D by hydroxylation in position 1α by CYP27B1 and deactivation by CYP24A1, because 

both enzymes are mostly active in proximal tubules of the kidneys. SLC34A1 gene muta-

tion, CYP24A1 gene mutation, hypercalciuria, hypercalcemia, nephrolithiasis, nephrocal-

cinosis, or history of other types of vitamin D hypersensitivity in an individual or family 

members should be considered before starting vitamin D supplementation [6,7,26,27]. 

12.2. Safe Therapeutic Dose 

When prescribing cholecalciferol for therapeutic purposes to correct vitamin D defi-

ciency, one should rely on the upper permissible dosage levels, which for in-term born 

infants are 2000 IU/day, for toddlers and young children 1–10 years are 4000 IU/day, and 

for adolescents and adults (including pregnant and lactating women) the therapeutic 

doses start from 4000 IU/day up to 10,000 IU/day, especially for adults with obesity or 

malabsoption syndromes, liver or kidney disease, etc. [3,6]. It should be emphasized that 

treatment of vitamin D deficiency requires higher doses than doses recommended for 

prophylaxis. Special attention should be given to the treatment of neonates and infants 

where we suggested the use of 2000 IU/d as a treatment dose for vitamin D deficiency, 

including monitoring of 25(OH)D no later than 4–6 weeks after the start of therapy. The 

use of therapeutic doses was evaluated in an RCT in a group of 40 children aged 8–24 

months with vitamin D deficiency, i.e., 25(OH)D < 20 ng/mL. The safety and effectiveness 

of doses of 2000 IU/d of vitamin D2, 50,000 IU/week of vitamin D3, and 2000 IU/d of vita-

min D3 were compared over a 6-week period. In the group treated with 2000 IU/d of vita-

min D2, after 6 weeks of the study, 25(OH)D concentration increased from 15.7 ng/mL at 

baseline to 43.9 ng/mL at the end of study. In the group treated with 50,000 IU/week 

(equivalent of 7143 IU per day), an increase from 13.8 ng/mL to 44.0 ng/mL was observed. 

Finally, in the 2000 IU/d group treated for 6 weeks, the 25(OH)D concentration increased 
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from 13.7 ng/mL to 41.2 ng/mL, without any side effects in all groups subjected to this 

RCT [81]. In the paper titled “Global consensus recommendations on prevention and man-

agement of nutritional rickets,” Muns et al. recommended the dose of vitamin D of mini-

mum 2000 IU/d for 3 months for infants aged < 12 months with vitamin D deficiency [82]. 

According to the instructions officially approved by the regulatory authorities in the 

Central Asian countries—Kazakhstan, Kyrgyzstan, Uzbekistan—the intermittent doses in 

cases of vitamin D deficiency are also higher, for example 50,000 IU once weekly (equiva-

lent of 7143 IU per day) for 8 weeks and in cases of insufficiency, 50,000 IU given once 

weekly for 4 weeks. The same issue relates to doses of 20,000 IU (equivalent of 2857 IU/day) 

and 30,000 IU (equivalent of 4286 IU/day). These values are established based on international 

recommendations and confirmed by the decision of the Expert Council [3,6,83]. 

12.3. Safe Prophylactic Dose 

Prophylactic doses of vitamin D have a high safety profile and can be used long-term 

without the risk of developing toxic effects, as well as without the need for laboratory 

monitoring in healthy individuals. According to international recommendations as well 

as our resolutions, prophylactic doses for in-term born neonates and young infants aged 

0–6 months are 400–500 IU/day (10 µg/day) of cholecalciferol from first days of life, re-

gardless of the feeding method; for infants aged 6–12 months the recommended dose of 

cholecalciferol is 400–600 IU/day (10–15 µg/day), depending on the daily amount of vita-

min D consumed with meals. In healthy children aged 1–3 years, supplementation should 

be based on cholecalciferol administration provided in a daily dose of 500–600 IU (15 

g/day) and, due to age-related restrictions of sunbathing, is recommended throughout the 

year. In healthy children aged 4–10 years sunbathing with uncovered forearms and legs 

for 15–30 min between 10 a.m. and 3 p.m. without sunscreen, starting from May until the 

end of September, cholecalciferol supplementation is not necessary, although still recom-

mended and safe. If these guidelines are not fulfilled in healthy children aged 4–10 years, 

supplementation of cholecalciferol in a dose of 600–1000 IU/day (15–25 µg/day) is recom-

mended throughout the year, based on body weight and the dietary vitamin D intake. In 

healthy adolescents and adults sunbathing with uncovered forearms and legs for 30–45 

min between 10 a.m. and 3 p.m. without sunscreen, starting from May until the end of 

September, cholecalciferol supplementation is not necessary, although still recommended 

and safe. If these guidelines are not fulfilled, supplementation based on cholecalciferol in 

a dose of 1000–2000 IU/day (25–50 µg/day) is recommended throughout the year, based 

on body weight and the dietary vitamin D intake. For pregnant women, the recommended 

daily dose is 2000 IU. For elderly individuals, cholecalciferol supplementation with doses 

2000–4000 IU/day is recommended for prophylactics of vitamin D deficiency/insufficiency 

[3,6]. These values have been confirmed and approved by the members of our Expert 

Council who participated in the preparation of this material. 

12.4. Toxicity and Overdose Risks 

The established threshold of possible vitamin D toxicity in the blood is 25(OH)D > 

100 ng/mL (250 nmol/L) [3]. Chronic elevation of vitamin D levels in the blood may lead 

to symptoms of hypervitaminosis D, such as anorexia, nausea, polyuria, arrhythmias, 

muscle weakness, hypercalcemia, and impaired renal function. In severe cases, hyper-

calcemia may lead to vascular and soft tissue calcification and damage to organs, includ-

ing the heart and kidneys. In the event of hypervitaminosis D symptoms, a comprehensive 

approach is required: immediate discontinuation of cholecalciferol preparations and re-

striction of calcium intake from food and supplements. The patient should be provided 

with adequate oral and intravenous hydration to increase calcium excretion in the urine. 

In severe cases, medical management is required, including the use of glucocorticoster-
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oids to reduce calcium absorption in the intestine, loop diuretics to enhance renal calcium 

excretion, and bisphosphonates to inhibit bone resorption. Patient monitoring should in-

clude regular assessment of calcium, creatinine, glomerular filtration rate (GFR), and 

25(OH)D levels in the blood. 

13. Conclusions 

As a result of the meeting of the Expert Council “Optimization of the strategy for the 

prevention of vitamin d deficiency: from scientific data to real practice in Central Asia,” 

which included specialists in endocrinology, obstetrics and gynecology, rheumatology, 

clinical pharmacology, and family medicine, a unified interdisciplinary resolution was 

formed, reflecting the approaches to the diagnosis, correction of vitamin D deficiency, and 

prevention of its insufficiency in the countries of Central Asia. 

The widespread problem of vitamin D deficiency across various social groups is 

caused by geographical, climatic, cultural, and social factors. Considering the absence of 

national protocols and strategies, the development of unified recommendations is a top 

priority for public health professionals. The key value of this resolution is its regional and 

implementation-oriented focus. Although vitamin D deficiency has been widely dis-

cussed in international literature, Central Asia remains underrepresented in consensus 

documents and clinical recommendations. The present resolution addresses this gap by 

adapting the available scientific evidence and expert experience to the geographical, cli-

matic, nutritional, cultural, and healthcare realities of the region. 

The Expert Council considers this classification to be clinically applicable for Central 

Asia due to comparable geographical and seasonal conditions, limited dietary vitamin D 

intake, and the absence of large-scale fortification programs. At the same time, the Council 

acknowledges that international cut-off points for vitamin D status differ between guide-

lines. Therefore, the target level of ≥30 ng/mL/75 nmol/L should be interpreted as a prag-

matic clinical target for prevention and correction strategies, particularly in risk groups, 

rather than as an absolute universal threshold for all populations and outcomes. 

The Expert Council recommends that correction of confirmed vitamin D deficiency 

should be performed using certified medicinal products that have undergone state regis-

tration and quality evaluation. Correction should follow a two-stage approach: first, a cor-

rection phase aimed at achieving target serum 25(OH)D concentrations; second, a mainte-

nance phase using prophylactic doses to prevent recurrent insufficiency or deficiency. 

Therapeutic dosing should be distinguished from routine prophylactic supplementation 

and should be accompanied by appropriate clinical and laboratory monitoring, especially 

in children, pregnant women, patients with obesity, malabsorption, osteoporosis, chronic 

kidney or liver disease, granulomatous diseases, hypercalcemia, nephrolithiasis, sarcoido-

sis, malignancies associated with hypercalcemia, or other disorders affecting calcium-

phosphate and vitamin D metabolism. 

Prevention of vitamin D insufficiency should be comprehensive and should include 

pharmacological support with cholecalciferol in recommended prophylactic doses, life-

style modification, adequate and safe sun exposure during appropriate seasons, increased 

consumption of dietary sources of vitamin D, and body weight control. In generally 

healthy individuals receiving age-appropriate prophylactic doses, routine laboratory 

monitoring may not always be necessary. However, monitoring is recommended for pa-

tients with impaired vitamin D metabolism, high-risk clinical conditions, long-term high-

dose therapy, or suspected toxicity. 

The proposed recommendations should be regarded as a practical regional frame-

work for clinical and public health decision-making. They may serve as a foundation for 

the development of national clinical protocols, physician education programs, prevention 

strategies, and further interdisciplinary collaboration in Central Asia. At the same time, 
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implementation should take into account differences in national regulatory systems, avail-

ability of laboratory testing, access to certified vitamin D preparations, healthcare re-

sources, and the feasibility of large-scale screening or supplementation programs. 

Further work should include additional population-based epidemiological studies in 

Central Asian countries, standardization of 25(OH)D measurement approaches, evalua-

tion of the feasibility and cost-effectiveness of preventive strategies, expansion of country-

specific regulatory analysis, and regular updates of the consensus as new regional and 

international evidence becomes available. 

Coordination between the professional medical community, health authorities, reg-

ulatory bodies, and public health institutions is essential for improving awareness, 

strengthening prevention, and reducing the burden of vitamin D deficiency and insuffi-

ciency in Central Asia. 
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IU/month international units per month 

IU/week international units per week 

IVF in vitro fertilization 

LC-MS/MS liquid chromatography–tandem mass spectrometry 

N lat. northern latitude 

ng/mL nanograms per milliliter 

nmol/L nanomoles per liter 

PCOS polycystic ovary syndrome 

SPF sun protection factor 

UVB ultraviolet radiation of spectrum B 
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Vitamin D2 ergocalciferol 

Vitamin D3 cholecalciferol 

WHO World Health Organization 
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