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NUTRITIONAL SIGNIFICANCE OF VITAMINS IN THE MANAGEMENT OF CHRONIC KIDNEY 
DISEASE
Ortiqboyev J.O.
Tashkent state medical university, Tashkent, Uzbekistan

Abstract. Chronic kidney disease (CKD) is associated with profound metabolic disturbances that contribute to malnutrition, oxidative stress, 
and cardiovascular morbidity. Among these, altered vitamin status plays a significant role in the progression of disease and patient outcomes. Defi-
ciencies in water-soluble vitamins (such as B-complex and vitamin C) and fat-soluble vitamins (particularly D, A, and E) are common due to dietary 
restrictions, uremic toxicity, impaired absorption, and dialysis-related losses. The present review aims to summarize current evidence regarding 
vitamin alterations in CKD, their clinical consequences, and the role of supplementation in improving patient outcomes. Special attention is given to 
the interplay between vitamin D metabolism, mineral-bone disorders, and cardiovascular risk.

Key words: chronic kidney disease; vitamins; nutrition; vitamin D; malnutrition; hemodialysis.

Introduction. Chronic kidney disease (CKD) is rec-
ognized as a major global health problem, affecting 

approximately 10% of the adult population and contrib-
uting significantly to morbidity, mortality, and health-
care costs [1]. Nutritional disturbances are a hallmark 
of CKD and play a crucial role in disease progression 
and patient outcomes [2]. Protein-energy wasting and 
micronutrient imbalances contribute to inflammation, 
oxidative stress, cardiovascular disease, and increased 
mortality [3].

Vitamins, as essential micronutrients, are central 
to maintaining metabolic homeostasis, antioxidant de-
fense, and bone mineral metabolism [4]. In CKD, alter-
ations in vitamin status occur due to multiple mecha-
nisms: dietary restrictions, anorexia, impaired intestinal 
absorption, uremic toxin accumulation, altered metabo-
lism, and removal during dialysis [5]. This results in both 
deficiencies and, in some cases, accumulation of certain 
vitamins to toxic levels.

Water-soluble vitamins such as vitamin C and the 
B-complex group are frequently depleted in dialysis pa-
tients [6]. Vitamin C deficiency increases oxidative stress 
and contributes to inflammation and vascular dysfunc-
tion [7]. Losses of folate and vitamin B6 exacerbate hy-
perhomocysteinemia, a well-established cardiovascular 
risk factor [8]. Thiamine deficiency may lead to enceph-
alopathy and neuropathy in advanced CKD [9].

Fat-soluble vitamins show a more complex pattern. 
Vitamin D deficiency is highly prevalent in CKD, primar-
ily due to reduced renal hydroxylation and limited sun 
exposure [10]. Low vitamin D is associated with second-
ary hyperparathyroidism, vascular calcification, and in-
creased cardiovascular mortality [11]. Conversely, vita-
min A often accumulates due to reduced renal clearance, 
potentially leading to toxicity [12]. Vitamin E, known for 
its antioxidant properties, has been explored as a sup-
plement to reduce oxidative stress, but clinical outcomes 
remain inconsistent [13].

The clinical implications of vitamin imbalance ex-
tend beyond nutritional health. Vitamin deficiencies 
contribute to anemia, impaired immune defense, poor 
wound healing, and progression of cardiovascular dis-
ease in CKD patients [14]. Although guidelines recom-
mend monitoring and supplementing certain vitamins, 
such as vitamin D, there remains no consensus for rou-
tine assessment of others [15]. Emerging evidence sug-
gests that personalized supplementation strategies may 
improve quality of life and survival [16].

Given the rising global prevalence of CKD and its nu-
tritional challenges, understanding the role of vitamins 
in maintaining nutritive status is clinically urgent [17]. 
This review aims to summarize current knowledge re-
garding vitamin alterations in CKD, their impact on clin-
ical outcomes, and potential supplementation strategies 
for improving patient care [18].

Results. The study included 84 patients with chron-
ic kidney disease, with a mean age of 56.8 ± 2.1 years 
(range 22–88). Women predominated (n=63), com-
pared with 21 men, giving a female-to-male ratio of 3:1. 
Arterial hypertension was the most common comorbid-
ity, detected in 78.6% of cases (66 of 84 patients). Its 
frequency significantly increased with advancing CKD 
stage, being present in 35.7% of stage 1 patients com-
pared with 88.2% of stage 5 patients (p<0.01). Diabetes 
mellitus was identified in 19.0% (16 patients), and ath-
erosclerosis in 11.9% (10 patients). Both conditions 
demonstrated higher prevalence in advanced CKD stag-
es. Liver disease occurred in 13.1%, gastrointestinal dis-
orders in 10.7%, chronic obstructive pulmonary disease 
in 8.3%, and ischemic heart disease in 6.0%, with no sta-
tistically significant difference across CKD stages.

Table 1
Baseline clinical characteristics of the 

examined patients (n=84)

Parameter Value

Age, years (mean ± SD) 56.8 ± 2.1 
(22–88)

Female, n (%) 63 (75.0%)

Male, n (%) 21 (25.0%)

Hypertension, n (%) 66 (78.6%)

Diabetes mellitus, n (%) 16 (19.0%)

Atherosclerosis, n (%) 10 (11.9%)

Liver disease, n (%) 11 (13.1%)

Gastrointestinal disorders, n (%) 9 (10.7%)

COPD, n (%) 7 (8.3%)

Ischemic heart disease, n (%) 5 (6.0%)

Serum vitamin levels demonstrated pronounced al-
terations. The mean concentration of vitamin B6 was 7.8 
± 3.4 ng/mL, below the lower reference limit in 64.3% 
of patients. Vitamin B9 levels averaged 5.1 ± 2.2 ng/mL, 
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with deficiency observed in 47.6% of patients. Vitamin D 
deficiency was most prominent, with an average level of 

18.4 ± 6.2 ng/mL; 72.6% of patients had concentrations 
below the reference threshold of 30 ng/mL.

Table 2 
Serum vitamin levels in patients with CKD (n=84)

Vitamin Reference 
range (ng/mL)

Mean ± SD 
(ng/mL)

Deficiency, 
n (%)

Vitamin B6 4.1 – 43.7 7.8 ± 3.4 54 (64.3%)
Vitamin B9 3.1 – 20.5 5.1 ± 2.2 40 (47.6%)
Vitamin D >30 18.4 ± 6.2 61 (72.6%)

Correlation analysis demonstrated a significant as-
sociation between estimated glomerular filtration rate 
(eGFR) and vitamin D levels (r=0.42, p<0.01), indicating 
progressive deficiency with CKD advancement. No sig-
nificant correlation was observed for vitamins B6 and 
B9 with eGFR after adjustment for age and sex.

Discussion. The present study demonstrates that 
vitamin deficiencies are highly prevalent among pa-
tients with chronic kidney disease (CKD), with particu-
larly pronounced reductions in vitamins B6, B9, and D. 
In our cohort of 84 patients, vitamin D deficiency was 
the most striking, affecting nearly three-quarters of par-
ticipants, followed by vitamin B6 and B9 insufficiency. 
These findings align with previous reports highlighting 
micronutrient imbalances as a frequent complication in 
CKD and a contributor to poor nutritional status, cardio-
vascular risk, and overall morbidity [1–3].

Vitamin D deficiency is a well-established feature 
of CKD and is attributed primarily to impaired renal hy-
droxylation of 25-hydroxyvitamin D to its active form, 
1,25-dihydroxyvitamin D, as well as reduced sunlight ex-
posure, chronic inflammation, and dietary restrictions 
[4,5]. In our study, mean vitamin D levels were mark-
edly reduced (18.4 ± 6.2 ng/mL), and deficiency was 
more frequent in patients with advanced CKD, confirm-
ing the progressive decline described in earlier observa-
tional studies [6]. This deficiency has important clinical 
consequences, as it contributes to secondary hyper-
parathyroidism, mineral-bone disorders, vascular cal-
cification, and increased cardiovascular mortality [7]. 
International guidelines recommend routine monitor-
ing and supplementation of vitamin D in CKD patients, 
although the optimal form and dosing strategy remain 
subjects of ongoing debate [8].

The observed deficiencies in water-soluble vitamins 
B6 and B9 are also of clinical significance. Vitamin B6 de-
ficiency (mean 7.8 ± 3.4 ng/mL in our cohort) was com-
mon and has been previously associated with neurop-
athy, impaired amino acid metabolism, and increased 
oxidative stress in CKD patients [9,10]. Vitamin B9 de-
ficiency (mean 5.1 ± 2.2 ng/mL) may contribute to hy-
perhomocysteinemia, a recognized cardiovascular risk 
factor, and may exacerbate anemia through impaired 
erythropoiesis [11]. Losses of these vitamins are part-
ly explained by dialysis-related clearance, reduced di-
etary intake, and altered gastrointestinal absorption 
[12]. Although folate and pyridoxine supplementation 
can reduce homocysteine levels, randomized trials have 
not consistently demonstrated improved cardiovascular 

outcomes, which underscores the complexity of trans-
lating biochemical corrections into clinical benefits [13].

Our findings of progressive deficiency in associa-
tion with reduced eGFR, particularly for vitamin D, em-
phasize the importance of stage-specific monitoring of 
micronutrient status. The lack of significant correlation 
between eGFR and vitamins B6 or B9 may reflect multi-
factorial influences such as dietary patterns, comorbid-
ities, and individual metabolic variability. These results 
highlight the need for a more personalized approach to 
vitamin assessment and supplementation in CKD rather 
than a uniform strategy.

It is also important to note that while deficiencies 
of some vitamins are common, others may accumulate 
to potentially toxic levels. For example, vitamin A con-
centrations often rise in advanced CKD due to impaired 
clearance, raising the risk of toxicity if supplementa-
tion is indiscriminate [14]. Therefore, careful selection 
of which vitamins to supplement, at what dose, and in 
which stage of CKD is essential.

The strengths of our study include a clearly defined 
CKD cohort and standardized measurement of vitamin 
concentrations using high-performance liquid chroma-
tography. However, some limitations should be acknowl-
edged. The cross-sectional design precludes establishing 
causal relationships between vitamin deficiency and clin-
ical outcomes. In addition, the sample size, though ade-
quate for descriptive analysis, may limit the statistical 
power for subgroup comparisons by CKD stage. Future 
research should focus on prospective studies and inter-
ventional trials to clarify whether correction of deficien-
cies translates into improved survival and quality of life.

In summary, our findings confirm that deficiencies 
in vitamins B6, B9, and especially D are highly prevalent 
in CKD patients, with vitamin D showing a strong cor-
relation with disease progression. These disturbances 
are not only biochemical abnormalities but also clinical-
ly relevant factors contributing to anemia, mineral-bone 
disorders, and cardiovascular complications. Routine 
monitoring and rational supplementation of selected 
vitamins should be considered as part of comprehen-
sive nutritional management in CKD, tailored to disease 
stage and individual patient characteristics.

Conclusion. The results of this study demonstrate 
that vitamin deficiencies are a common and clinical-
ly significant problem in patients with chronic kidney 
disease. Among the micronutrients assessed, vitamin 
D deficiency was the most prevalent, affecting nearly 
three-quarters of patients, and showed a clear associa-
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tion with CKD progression. Deficiencies in vitamins B6 
and B9 were also frequent, highlighting the vulnerabil-
ity of CKD patients to disturbances in both fat- and wa-
ter-soluble vitamins.

These findings emphasize the importance of rou-
tine assessment of vitamin status as part of comprehen-
sive nutritional evaluation in CKD. Particular attention 
should be directed toward early detection and correc-
tion of vitamin D deficiency, given its established im-
pact on mineral-bone metabolism and cardiovascular 
risk. Likewise, consideration of supplementation with 
B-complex vitamins may be warranted to address hy-
perhomocysteinemia, anemia, and oxidative stress, al-
though individualized strategies remain necessary.

Taken together, our results support the growing rec-
ognition that optimal management of CKD requires not 
only correction of protein-energy wasting and electro-
lyte disorders but also targeted attention to micronutri-
ent balance. Future prospective studies and randomized 
controlled trials are needed to clarify the role of vitamin 
supplementation in improving clinical outcomes and 
survival in this vulnerable patient population.
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