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ABSTRACT

Endocrine system of vitamin D is central to regulate bone and calcium homeostasis
so, alterations lead to disturbances in mineral metabolism. There was increasing risk of
death among patients with chronic renal failure (CRF) when there were low in vitamin D
and calcium levels. In this study, we evaluated vitamin D in patients with chronic renal
failure also, estimated the potential link between vitamin D, serum calcium and
phosphorus levels, in order to know if the deficiency of vitamin D can be used as
predisposing risk factors and morbidity indicator in hemodialysis patients. Sixy five
chronic renal failure patients and 25 healthy volunteers served as a control group were
included in our study. Patients with deficiency of vitamin D had a low level of calcium
and high level of phosphorus level and alkaline phosphatase activity. In chronic renal
failure, there were low significant in vitamin D and calcium levels; while the
phosphorous level and alkaline phosphatase activity were significantly high when
compared with control group. There was significant negative correlation between level of
serum phosphorus, vitamin D and calcium in chronic renal failure patients. On the other
hand there was significant positive correlation between serum calcium and vitamin D
levels

Keywords
Alkaline phosphatase, chronic renal failure, Vitamin D

1. INTRODUCTION

Chronic renal failure increasing prevalence in many developing countries such as Egypt due to
many factors as urinary tract infections (8.8%), diabetes mellitus (15.5%), obesity (17.7%), and
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hypertension (31.8%), so the main risk factors of chronic renal failure are hypertension and diabetes [1] .
Mortality is markedly elevated in patients with (CRF). Hemodaylsis (HD) remains the most common
technique for treatment of CRF patients [2]. Certain hormones produced by kidney that play an important
functions in the body, as an active form of vitamin D (calcitirol or 1, 25 dihydroxy vitamin D) involved to
regulate absorption of calcium and phosphorus from foods and promotes its storage in the tissues in the
body [3].

Chronic renal failure is associated with multiple metabolic disturbances of calcium, phosphorus
and vitamin D [4]. Vitamin D is responsible for enhancing intestinal absorption of calcium and phosphate,
low vitamin D is associated with incident hypertension [5],insulin resistance [6], peripheral arterial disease
,cardiovascular disease [7,8] and mortality [9].

2. EXPERIMENTAL

This study included 90 subject; 65 patients with mean age 45.2 + 14.01 years they were 39 (60%)
males and 26 (40%) females. Patients received dialysis treatment at the Urology and Nephrology Center,
Mansoura University, after diagnosis of chronic renal failure disease (CRF) by nephrologists; each patient
was dialysed 3 times a week, 25 healthy volunteers were collected from the donation blood bank, Mansoura
University, with mean age 39.3 £10.2 years, they were 13(52%) males and 12 (48%) females. Serum
creatinine, uric acid, blood urea nitrogen (BUN) and liver function parameters as serum albumin, total
bilirubin, liver enzymes (ALT, AST and ALP) were tested. The control subjects had normal kidney
functions, normal level of vitamin D. They were free from any kidney diseases.

2.1 Collection of blood sample and biochemical analysis

All samples of patients were collected before the dialysis .One milliliter from 5 ml was collected on
ethylenediaaminetetraacetic acid (EDTA) for evaluation of hemoglobin level. The rest of blood (4ml) were
collected on free tubes without addition of anticoagulants, were centrifuged at 3000 rpm for 5 minutes to
obtain serum and measured vitamin D by using enzyme- linked immunosorbent assay (ELISA) using DRG
25-0OH Vitamin D (total) [10] (reference range; 14 to 65 ng/mL) and vitamin D (total) standards with their
optical density (OD) fig (1).Serum calcium was measured by colorimetric end point (reference range; 8.6 to
10.0 mg/dl), in the same way serum phosphorus was determined by colorimetric end point method [11]
(reference range; 3.5 to5 mg/dl)

r=-0.92, p. =0.009
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Figure (1): Standard curve of serum vitamin D
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2.2. Laboratory data

In The present study ,clinical parameters such as creatinine ,blood urea nitrogen (BUN) and uric acid were
tested for chronic renal failure (CRF) patients,(n=65), as well as control subjects (n=25). Serum creatinine,
blood urea nitrogen and uric acid are commonly used to screen renal disease or to investigate urinary
sediment and hypertension; it is also used to monitor renal function after transplantation and in chronic
kidney disease. Table (2) shows the levels of creatinine, BUN and uric acid were significantly increased in
CRF patients when compared with control subjects (p<0.001). Serum albumin, total bilirubin, and liver
enzymes (alkaline phosphatase, alanine amino transferase, and aspartate amino transferase) are parameters
used in the routine investigation of liver functions and used to detect any disturbance in the liver either
symptomatic or asymptomatic patients. Sodium and potassium are the two primary electrolytes in the body,
working together to maintain fluid balance in the cell, potassium found inside the cell but sodium is the
main electrolyte in extracellular fluid.

2.3 Statistical analysis

Data were entered and analyzed using: Statistical Package for Social Sciences (SPSS) software (version
25). Data expression: Qualitative data were expressed as count and percent. Data were expressed as
meanzstandard deviation (SD). The CRF patients and control subjects results were performed by chi-square
analysis and independent t-test. Correlation between parameters was determined by Pearson’s correlation
coefficient (r). Statistical significance was determined as p values < 0.05.

3. RESULTS AND DISCUSSION

Patients with chronic renal failure usally have common signs and high symptoms related to the
fluid, electrolyte and metabolic-disturbances, anemia, malnutrition, hypertension, bone disease, hormonal
and gastrointestinal problems [12]. In CRF patients as the number of functioning nephrons decreases, the
failing kidneys are unable to regulate some minerals as phosphorus and calcium. There is a progressive
increase in serum phosphorus so, a progressive decrease in calcium levels occur, higher serum of
phosphorus concentrations in hemodialysis patients associated with hypocalcaemia [13]. High levels of
phosphorus are always an important risk factor for mortality in hemodialysis patients [14].

In several medical conditions, vitamin D has been shown to play an important role in the human
body [15]. Insufficiency and deficiency of vitamin D has been high present common for patients throughout
all stages of CKD and can for lead to growth of deficits in an earliest the stages [16]. In renal diseases, the
ability of renal to convert vitamin D (calcidiol) to 1, 25 vitamin D (calcitirol; active form of vitamin D)
decreased and the absorption of calcium form intestine as a consequence decreases (hypocalcaemia) [17].
Several studies have shown that people with CKD are at high risk of deficiency in vitamin D [18, 19, and
20].

As discovered in Table (1), there was no important distinction elderly and body mass index (BMI)
in CRF patients when put next with management subjects.Body mass index (BMI) is a person’s weight per
kilograms (kg) divided by height per (cm2). National institutes of health (NIH) now define normal weight,
overweight and obesity according to (BMI). The heartbeat force per unit area (SBP) and heartbeat force per
unit area (DBP) were considerably higher in CRF patients than up to the mark subjects, (p <0.001).On the
opposite hand , level of Hb was considerably lower in CRF patients as compared to regulate subjects
(P<0.001).
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Table (1): Demographic and clinical data of studied subjects

CRF patients (n=65) Control Subjects (n=25)
Parameters P- value
(Mean = SD) (Mean = SD)

Age(years) 452 +14.01 39.3+10.2 NS
BMI (kg/cm?) 28.6 +4.8 31.0+5.2 NS
SBP (mmHg)/ 24h 158.8 +13.1 122.1+6.8 <0.001*
DBP (mmHg)/ 24h 96.2+5.1 78.01+4.2 <0.001*
Hemoglobin (mg /dl) 89+23 13.2+1.1 <0.001*

In thist study ,clinical parameters like creatinine ,blood urea nitrogen (BUN) and uric acid were
tested for chronic kidney failure (CRF) patient (n=65), and control subjects (n=25).Table (2) shows the
levels of creatinine, blood urea nitrogen and uric acid were considerably multiplied in CRF patients when
put next with management subjects (p<0.001). As observed in table (3) the levels of vitamin D, Calcium,
sodium and albumin were lower significant in CRF patients than in control subjects, on the other hand the
levels of potassium, phosphorus, alkaline phosphatase were highly significant in CRF patients than in
control subjects. As shown in table (4) there were significant negative correlation between serum
phosphorus, vitamin D and calcium fig (2, 3), on the other hand there was significant positive correlation
between serum calcium and vitamin D fig (4).

Table (2): Kidney function parameters in chronic renal failure patients and control subjects

Parameter CRF patients( n=65) | Control Subjects (n=25)
P- value
(Mean £ SD) (Mean = SD)
Creatinine (mg/dl) 8.8+0.3 0.5+0.1 <0.001*
BUN (mg/dl) 86.6+7.9 7.410.4 <0.001*
Uric acid ( mg/dl) 6.6+0.2 4.2+0.3 <0.001*

*Significant value (p<0.05).Data were expressed as means. SD: standard deviation.

using independent t-test. Blood urea nitrogen (BUN)
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Table (3): Biochemical Features of studied subjects (n=65) with control Variables Subjects (n = 25)

CRF patients( n=65) Control Subjects (n=25)
Parameter P- value
(Mean + SD) (Mean + SD)
Sodium (mmol/L) 128.9+3.3 1439+2.1 < 0.001*
Potassium (mmol/L) 5.4 +0.22 413+0.11 <0.001*
Calcium (mg/dl) 8.01+£0.2 10.15+0.1 <0.001*
Phosphorus (mg/dl) 5.4+0.18 3.2+0.09 < 0.001*
Vitamin D (ng/ml) 12.11+£0.2 46.2+4.6 <0.001**
Albumin (g/dI) 3.26 £ 0.19 455+ 0.14 < 0.001*
ALT (U/L) 18.3+0.33 17.1+0.41 NS
AST (U/L) 21.1+0.22 19.9+ 0.26 NS
ALP (U/L) 139.5+61.1 812+ 4.2 < 0.001*
TB (mg/dL) 0.74 +0.08 0.71 +0.03 NS

*Significant value (p<0.05).Data obtained using independent t-test. Alanine aminotransferase (ALT)
enzyme. Aspartate aminotransferase (AST) enzyme. Alkaline phosphatase (ALP) enzyme. Total bilirubin
(TB).

The present study revealed that there were low significant difference in the levels of serum vitamin D and
calcium between CRF patients and controls. On the other hand, there was higher significant difference in the
levels of phosphorus than in control group. These results were in accordance with data reported by[21,22]
but in contrast to the result of the study taken by [23].These results may explain some features of
hypocalcemia and hyperphosphatemia with deficiency of vitamin D in chronic renal failure (CRF)
patients[24].
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Figure (2): Linear Correlation between serum vitamin D and phosphorus levels in CRF patients.
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Figure (3): Linear Correlation between serum phosphorus and calcium levels in chronic renal failure

patients.
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Figure (4): Linear Correlation between serum vitamin D and calcium levels in CRF patients.

In this study, we observed a highly significant inverse correlation between serum levels of phosphorus,
vitamin D and calcium levels as in figure (2 and 3), this in accordance with[25,26]..Also, there was positive
correlation between serum vitamin D and calcium levels as in figure (4), this result were in contrast to the
result of the study taken by [21].

Deficiency of vitamin D in patients with CRF increases with long-term hemodialysis. According to
this study, we found that low serum vitamin D associated with low serum calcium and high serum
phosphorus levels among CRF patients. This study suggested that they may be used as morbidity indicator
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4. CONCLUSION

and low turnover bone in chronic renal failure patients.

List of Abbreviations

Abbreviations Full name
CRF Chronic Renal Failure
HD Hemodaylsis
BMI Body Mass Index
SBP Systolic Blood Pressure
DBP Diastolic Blood Pressure
ALT Alanine Amino Transferase
AST Aspartate Amino Transferase
ALP Alkaline Phosphatase
B Total Bilirubin
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