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Abstract: The vitamin D deficiency is commonly among the people with chronic kidney diseases. The current study
amid to evaluation vitamin D levels in blood serum of the patients, this study discovered the relationship between
physiology markers and vitamin D levels the current study included 39 patients, these patients register in dialysis center.
The patients were divided to 5 phases Based on to the KDIGO guidelines and their estimated glomerular filtration rate
(eGFR). Physiological indicators, including serum creatinine, eGFR, aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase, albumin, bilirubin, and 25-hydroxyvitamin D, were analyzed. This study is
comfier vitamin D deficiency present of patient’s chronic kidney disease, more than 90% have insufficient or low vitamin
D levels, and the disease in advance phases observed a vitamin D levels in severe vitamin D deficiency. In addition, the
current study can to showing inverse relationship between disease phases and evaluation glomerular filtration rate (¢GFR),
while creatinine levels increased with disease progression. So, the determine vitamin D level is necessary to diagnosis the
phases disease among the patients as this knowledge help in disease management and reducing complications.
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INTRODUCTION

Humans, as well as higher animals, need vitamin D, which is considered an essential hormone for life. This
vitamin is not commonly found in food, but only in a few types of food. The main factory for this vitamin is the skin, where
it is produced through a photochemical reaction. Vitamin D deficiency in individuals with chronic kidney disease [2],
increases with increasing kidney dysfunction [3-6]. A blood vitamin D level between 50 and 74 nmol/L (15-29 ng/ml) is
considered low, while a severe deficiency is diagnosed when the vitamin D concentration is less than 50 nmol/L (15 ng/ml)
[7]. In one hospital, a study was conducted on 75 patients with chronic kidney failure. The sample was classified into three
groups based on stage III, IV, and V, according to the glomerular filtration rate (GFR), with each group consisting of 25
patients. None of the individuals in the sample was undergoing hemodialysis or peritoneal dialysis.

Individuals who underwent thyroidectomy were excluded from the study. Vitamin D deficiency may be linked
with numerous public diseases, including chronic kidney disease-related bone and mineral disorder. It may also be linked
to malignancies, infections, and autoimmune diseases [8-10]. It has been displayed that vitamin D deficiency in patients
with chronic kidney disease can accelerate disease progression and lead to unexplained death [11-13]. Individuals with a
vitamin D concentration of less than 15 ng/ml are more likely to die from any cause, even after correcting for other risk
factors, including chronic kidney disease. This was recorded in the information of the Third National Health and Nutrition
Investigation Analysis (NHANES IIT) [14]. Vitamin D deficiency is associated with several risk factors, including
advanced age, lack of physical activity, proteinuria [15], female sex, diabetes mellitus [16], and the use of calcineurin
inhibitors [17]. Our study targeted to estimate vitamin D levels in patients pre-diagnosed chronic kidney disease (CKD) all
phases 1-5 before initiating dialysis, and to determine its association with various predictive factors for vitamin D
deficiency in CKD.
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MATERIALS AND METHODS

Study Design

The current study included 39 patients and 39 healthy individuals. Samples were collected from chronic kidney
disease patients at the Ramadi and Hit dialysis units in Iraq. The study targeted to estimate the connection between serum
vitamin D levels and certain physiological parameters in these patients.

Study Community

Samples were drawn from 39 individuals with an unknown stage (stages 3-5). Samples from the infected
individual were studied according to the criteria for the Assistance in Detecting Global Causes of Illness (KDIGO) based
on estimated glomerular filtration rate (¢GFR) nominations. For healthy individuals, a match with the cases was considered,
as well as having preferential renal function and no history of an undetectable disease.

Physiological Indicators

Serum creatinine, serum urea, estimated glomerular filtration rate (eGFR), aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phosphatase (ALP), serum albumin, total bilirubin, 25-hydroxyvitamin D
[25(OH)D] in serum. Vitamin D status was classified according to the Endocrine Society guideline as follow: Deficiency
(<20 ng/mL), Inadequate (20—29 ng/mL), Adequate (=30 ng/mL).

RESULTS AND DISSCUSSION

The study included 39 patients with chronic kidney disease (CKD). The mean age of the participants was 54.62 +
11.70 years, ranging from 35 to 75 years. The mean serum creatinine concentration was 3.32 £ 1.75 mg/dL, with values
ranging from 1.20 to 7.20 mg/dL. The mean glomerular filtration rate (¢GFR) was 31.01 + 22.13 mL/min/1.73 m?, with
values ranging from 5.40 to 72.30 mL/min/1.73 m?. This demonstrates the significant impairment of kidney function in
most people with chronic kidney disease. The liver function tests showed an average AST enzyme of 34.80 £ 13.10 units/L
and an average ALT enzyme of 33.60 + 12.40 units/L. The average ALP enzyme was 120.50 £+ 41.60 units/L, with a range
between 70 and 220 units/L. The average serum albumin was 3.45 + 0.76 g/dL, with values between 2.00 and 4.50 g/dL,
and the average total bilirubin was 1.15 £ 0.63 mg/dL, with a range between 0.40 and 2.80 mg/dL.

Table 1: Descriptive Statistics

Variable N | Mean | Std. Deviation | Minimum | Maximum
Age (years) 39 15462 | 11.70 35 75

CKD Stage 39 1 4.05 0.83 3 5
Creatinine (mg/dL) 39 1332 1.75 1.20 7.20
¢GFR (mL/min/1.73m?) | 39 | 31.01 | 22.13 5.40 72.30

AST (U/L) 3913480 | 13.10 18.20 65.10
ALT (U/L) 39 133.60 | 12.40 18.70 62.30

ALP (U/L) 39 | 120.50 | 41.60 70 220
Albumin (g/dL) 39 | 3.45 0.76 2.00 4.50
Bilirubin (mg/dL) 39 | 1.15 0.63 0.40 2.80

Table 2 shows the frequency spreading of chronic kidney disease stages. The majority of patients were in stage
IV, numbering 14 (35.9%). The next stage is the third stage, where the number of infected individuals reached 11,
representing (28.2%). The lowest stage among them is the fifth stage, with those undergoing hemodialysis, where the
number of infected individuals reached 4, representing (10.3%). The outcomes of current study displayed that most of the
infected or those who showed symptoms of the disease are in advanced stages of chronic kidney failure, specifically stages
(fourth and fifth). The results of this study show the severity of the disease among the sample.

Table 2: Frequency Distribution of CKD Stages

CKD Stage | Frequency | Percent | Valid Percent
Stage 3 11 28.2 28.2

Stage 4 14 35.9 35.9

Stage 5 10 25.6 25.6

Stage 5D 4 10.3 10.3

Total 39 100.0 100.0

The results presented in Table 3 showed the distribution of vitamin D levels among the 39 individuals in the study
sample. The results were as follows: Vitamin D levels were sufficient for a small number of individuals in the sample,
namely 3 individuals (7.7%). Vitamin D levels were insufficient for 10 individuals with chronic kidney disease. Vitamin
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D levels were deficient for 17 individuals (43.6%), which is the largest percentage. Vitamin D levels were severely deficient
for 9 individuals (23.1%). Therefore, 91.3% of individuals with chronic kidney disease showed varying degrees of vitamin
D deficiency. Therefore, 91.3% of the participants showed varying levels of vitamin D deficiency. These results suggest
that a high rate of vitamin D deficiency in CKD patients may be associated with advanced stages of the disease and with
mineral and bone metabolism disorders.

Table 3: Vitamin D Status Frequency

Vitamin D Status Frequency | Percent | Valid Percent
Sufficient (>30) 3 7.7 7.7
Insufficient (20-29) 10 25.6 25.6

Deficient (10-19) 17 43.6 43.6

Severely Deficient (<10) | 9 23.1 23.1

Total 39 100.0 100.0

Table 4 shows a statistically significant correlation between the studied variables, Based on the correlation
coefficient. In addition, the study results discovered strong positive relationship between total bilirubin and liver enzymes,
exactly aspartate aminotransferase (AST) (r = 0.97), alanine aminotransferase (ALT) (r = 0.95), and alkaline phosphatase
(ALP) (r = 0.97), also the results discovered strong positive relationship between total bilirubin and both serum creatinine
(r = 0.93) and serum urea nitrogen (BUN) (r = 0.91). From all these results indicate present relationship liver function and
kidney filtration capacity the results discovered also negative relationship was found amongst total bilirubin and albumin
(r = -0.94) and estimated glomerular filtration rate (¢GFR) (r = -0.74). In the other side, the creatinine explains a strong

negative relationship with eGFR (r = -0.88), while a strong positive relationship was presented with serum urea nitrogen (r
=0.97).

Table 4: Pearson Correlation Matrix

Variable | Age | Creatinine | eGFR | BUN | AST | ALT | ALP | Albumin | Bilirubin
Age 1.00 | 0.16 -0.23 | 0.15 1 0.09 | 0.09 |0.11 |-0.17 0.09
Creatinine | 0.16 | 1.00 -0.88 1097 1091 |0.89 | 090 |-0.92 0.93
eGFR -0.23 | -0.88 1.00 -0.85 | -0.73 | -0.70 | -0.72 | 0.78 -0.74
BUN 0.15 | 0.97 -0.85 | 1.00 | 0.92 | 090 | 091 | -0.93 0.91
AST 0.09 | 091 -0.73 1092 | 1.00 | 098 | 0.97 | -0.95 0.97
ALT 0.09 | 0.89 -0.70 1 090 | 098 | 1.00 | 0.96 | -0.94 0.95

ALP 0.11 | 0.90 -0.72 1091 | 097 | 096 | 1.00 | -0.93 0.97
Albumin | -0.17 | -0.92 0.78 -0.93 | -0.95 | -0.94 | -0.93 | 1.00 -0.94
Bilirubin | 0.09 | 0.93 -0.74 1091 1097 095 |097 |-0.94 1.00

Table 5 showed a strong, statistically significant inverse correlation between chronic kidney disease (CKD) phase
and valued glomerular filtration rate (eGFR) (r = —0.720, p < 0.01), indicating a decrease in eGFR as the disease
developments. As well as, Presented great positive relationship with statically significate between CKD stage and serum
creatinine levels (r = 0.649, p < 0.01). In addition, the result discovered about the inverse strong relationship with statically
significate between eGFR and creatinine (r = —0.681, p < 0.01), reflecting that present physiological relationship between
both markers of kidney function.

Table 5: Correlations (Pearson)

Variables | CKD Stage | eGFR Creatinine
CKD Stage | 1 —0.720** | 0.649**
eGFR —0.720** 1 —0.681**
Creatinine | 0.649** —0.681** | 1

** Correlation is significant in the 0.01 level (2-tailed)

Table 6 clarifies how the vitamin D Level Distribution about the disease phase, where is showed clear correlation among
severe vitamin D deficiency and, disease progression. In the third stage, all patients have either insufficient (6 patients) or
relatively sufficient (3 patients) vitamin D levels. Regarding the deficiency and severe deficiency stages, a specific number of
individuals in the sample fell into this category. Moving to the fourth stage, statistical analysis revealed a clear distribution of
deficiency cases, with 12 out of 14 individuals diagnosed with vitamin D deficiency. No cases of adequate vitamin D levels were
diagnosed at this stage. In the fifth stage, six out of ten participants exhibited severe vitamin D deficiency. Three out of four
participants in the fifth stage, who were undergoing dialysis, were diagnosed with severe vitamin D deficiency. No individuals
with adequate or insufficient vitamin D levels were diagnosed. Therefore, 28 out of 39 individuals with chronic kidney disease
(71.8%) suffered from vitamin D deficiency or severe deficiency, indicating that their chronic kidney disease was in its advanced
stages.
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Table 6: Correlation between CKD Stage and Vitamin D Status

CKD Stage | Sufficient | Insufficient | Deficient | Severe Deficiency | Total
Stage 3 2 6 2 1 11
Stage 4 0 2 12 0 14
Stage 5 0 1 3 6 10
Stage 5D 0 0 1 3 4
Total 2 9 18 10 39

The results of this study showed that the average age of the sample was in the mid-fifties. Furthermore, the
distribution of the sample by disease stage revealed that the majority were in stages 4 and 5, which are advanced stages of
the disease. This suggests that the disease may have been diagnosed late. Additionally, the study results indicated a gradual
progression in disease stage among the sample. Upon closer examination of the analysis results, a moderate increase in
creatinine levels was observed, along with a decrease in the estimated glomerular filtration rate (¢GFR). The study results
explain a reduction in kidney function with the samples of the study, where, in succession, the fourth stage, third stage, and
fifth stage are more common. As well as the samples in the fifth stage are the dialysis. In the current study, the results
explain that patients with kidney failure are frequently in the latest stages of the disease, this help us understand the different
disorders in biochemistry. In addition, the results showed 90% from the patients had some degree of deficiency, which was
equally common and specific. The reason is assumed to involve the change of vitamin D to a specific form; on the other
hand, sun exposure, stress, and mineral metabolism. Correlation analysis suggests a strong inverse relationship between
individuals with estimated glomerular filtration rate (GFR) and creatinine levels, reflecting research indicating discase
progression. These findings can be further defined by pathological analyses of specific diseases and patient subtypes. No
specific analysis exists for statistically significant differences in function and albumin variability across different diagnostic
groups. Decreased albumin levels may indicate a decline in nutritional status, which increases with disease progression.
These differences or changes in enzymes may reflect the systemic effects of a serious illness and associated metabolic
disturbances. For this reason, the result is linked to vitamin D deficiency, which is commonly observed, particularly in
stage 5 and stage 5 with laundry syndrome. This highlights the lack of a definitive cause for vitamin D deficiency, especially
given the increased nutrient and mineral intake observed in advanced stages of the disease. A statistically significant
association was observed between vitamin D deficiency and the diagnosis, supporting the hypothesis of a causal link. These
efforts have focused on influencing the activators of vitamin D levels, which will contribute to further understanding this
issue.

CONCLUSION

This study indicated that, particularly in advanced stages of development, vitamin D levels exhibit significant
variation across specific locations, identifying a common trend in vitamin D and demonstrating this across several
biomarkers. These findings are significant for understanding vitamin D levels and title role in promoting the health of these
patients.
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