
 
 

 
 

  
 
 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 

 
 

 

 

 
 
 

 
 
 

Introduction     
  Vitamin D is a soluble steroid prohormone. It 
is produced in the skin as a result of contact 
with sunlight, and with various metabolic 
changes in the body, it turns into a hormone 
known as calcitriol, which plays a  significant 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
role in calcium and phosphorus metabolism (1). 
There are two forms of vitamin D: Vitamin D2 
(ergocalciferol) and vitamin D3 (cholecalciferol). 
The first step in the synthesis of vitamin D3 is the 
conversion of provitamin D, which is found in 
the skin, to vitamin D3 (cholecalciferol) with the 
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Introduction: Vitamin D replacement is recommended for chronic kidney patients as vitamin D prevents the 
development of secondary hyperparathyroidism. However, the optimal vitamin D level or dosage is controversial. 
In this study, we investigated the basal vitamin D levels in patients undergoing hemodialysis, and effects of high 
dose vitamin D supplements on serum Vitamin D, parathormone (PTH), calcium (Ca), phosphorus (P), alkaline 
phosphatase (ALP), C-reactive protein (CRP), and albumin test levels. 
Materials and Methods: 61 patients who have been in the routine hemodialysis program for at least six months in 
Usak University Training and Research Hospital included in the study. The demographic characteristics of the 
patients, 25(OH) vitamin D, PTH, Ca, P, ALP, albumin, CRP levels collected from the patient records before and after 
three months of high dose vitamin D (150.000-300.000IU) replacement. The data obtained in this study analyzed 
with SPSS 21 package program.  
Results: 31 of the patients were female, 30 were male. The mean age of the patients was 63.39±13.76. Vitamin D 
level was insufficient or deficient in 95.2% of the patients. Only there was a statistically significiant correlation 
between basal vitamin D levels and dialysis duration (p<0.05). There was no significant difference between the PTH, 
Ca, P, ALP, and CRP levels of patients before and after vitamin D replacement, but there was a significant difference 
in serum albumin and vitamin D levels (p<0.005). 
Conclusion: Although vitamin D treatment is necessary for chronic kidney patients undergoing dialysis, more clinical 
studies are needed to bring standardization regarding the dosage and duration of administration. 
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effect of sun or ultraviolet rays. Then, they 
transport to target organs by binding to vitamin 
D-binding proteins (DBP). Another source of 
vitamin D is intestinal absorption. Dietary 
vitamin D transport in chylomicrons after being 
absorbed from enterocytes. Therefore, diseases 
associated with fat malabsorption can cause 
vitamin D deficiency. Chylomicrons reach the 
liver through portal circulation. Here, vitamin D 
hydroxylated by the 25-hydroxylase enzyme, 
and 25-hydroxyvitamin D (25OHD) formed. In 
mitochondria in the proximal tubules of the 
kidneys, advanced hydroxylation of 25OHD to 
1.25-dihydroxyvitamin D (1.25OHD) takes place. 
1,25OHD is a physiologically active form of 
vitamin D (2). As chronic kidney disease (CKD) 
progresses, 1-α hydroxylase activity decreases 
in the kidney, calcitriol production decreases, 
and parathormone levels increase. It thought 
to be due to decreased residual renal mass, 
hyperphosphatemia, metabolic acidosis and 
uremic toxins suppressing 1-α hydroxylase 
activity (3). 
  The synthesis of 1,25-OH vitamin D regulates 
parathormone (PTH), serum calcium, and 
phosphorus levels. However, its effect is not 
limited to calcium and phosphorus regulation. 
It has also shown in several studies that it  
attains maximum muscle strength and it 
prevents type-1 diabetes, multiple sclerosis, 
rheumatoid arthritis, cardiovascular heart 
disease, hypertension, various cancers with  
its anti-inflammatory, antiproliferative, immune 
modulator properties (4). 
  Based on this information, the use of 
cholecalciferol or ergocalciferol is necessary for 
patients with advanced chronic renal failure and 
dialysis patients. Also, recent studies show that 
the effectivity of vitamin D supplementation is 
not only in maintaining renal osteodystrophy 

control but also against inflammation in the 
patients with chronic renal failure (5). However, 
there is no consensus about which dose of 
vitamin D to use, the dose adjusted according 
to the level of serum vitamin D. It has not known 
whether this dose is sufficient to achieve 
the immunomodulating effect of vitamin D in 
dialysis patients with vitamin D deficiency  (6). 
The half-life of active vitamin D supplements 
is less than 4-6 hours. It is possible that 
this will not have a lasting effect. In normal 
physiological conditions, the active source  
of vitamin D is 25-hydroxy vitamin D. It can 
produce active vitamin D at any time according 
to the body's needs. Due to the short half-life 
of active vitamin D drugs, it may not be possible 
to achieve the same effect continuously. 
  Based on these studies, we determined basal 
vitamin D levels in patients and we applied 
monthly high dose vitamin D supplements to 
increase the drug compliance in patients 
undergoing hemodialysis , then we investigated 
the effect of this monthly dose of vitamin D on 
PTH, Ca, P, ALP, CRP and albumin levels. 
 

Materials and Methods 
  Sixty-one patients who have been in routine 
hemodialysis program for at least six months 
in Usak University Training and Research 
Hospital included in the study. Demographic 
features of the patients such as gender, age, 
height, weight, body mass index (BMI), duration 
of dialysis obtained from the patient file 
records. Serum calcium, phosphorus, ALP, 
albumin and CRP levels analyzed by a spectro 
photometric method in Architect c8000 auto 
analyses (Abbott Diagnostic, Lake Forest, IL, 
USA); Serum intact PTH test analyzed by 
chemiluminescence immunoassay method in 
Centaur XP analyses (Siemens Healthcare 
United Kingdom). The test results obtained 
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from the from the medical  records of the 
patients. The difference between 25(OH)vitD, 
PTH, Ca, phosphorus, ALP, albumin and CRP 
levels examined before and after the vitamin D 
treatment (300,000 IU for patients with vitamin 
D <20 ng/mL - 150,000 IU for patients with 
vitamin D level >20 ng/mL). The relationship 
between these tests and age, gender, duration 
of dialysis, and BMI is analyzed. The data 
obtained in this study analyzed through SPSS 21 
package program. The relationship between 
the variables is analyzed with correlation 
analysis. The difference between two groups is 
analyzed by Mann-Whitney U test fort the 
variables which are not normally distributed 
and Kruskall-Wallis H test is used in more 
than two-group comparisons. The difference 
between the related groups is analyzed by 
Wilcoxen sign test. A p value <0.05 was used as 
the level of significance.  
 

Results 
  31 (50.2%) of the patients were females, 30 
(49.8%) were males. The mean age of the 
patients was 63.39±13.76, ranged between 30-
84 years. The mean duration of hemodialysis 
of the patients was 42.34 months, and the 
average BMI of 51 patients that  we could reach 
the body mass index (BMI) data was 26.89 
kg/m2 (Table 1). 
 

Table 1. Basic characteristics of the patients 

Variables n(%) Mean Min Max SD 

Age (year) 61 63.39 30 84 13.76 

Duration of  
dialysis (month) 61 42.34 2 144 35.5 

BMI (kg/m²) 51 26.89 17.6 40.8 5.83 

Waist  
circumference (cm) 51 97.04 55 151 19.71 

BMI: Body mass index 

If the patients are examined according to  
their gender; 31 (50.2%) were females and 30 
(49.8%) were males of 61 patients. The etiology 
of chronic kidney diseases (CKD) is not known 
in 44% of patients and the most common cause 
of chronic kidney diseases is diabetes mellitus. 
The most common disease accompanying 
kidney diseases is hypertension with a rate of 
57.4% (Table 2). 
 

Table 2. Patients' gender, concomitant disease, vascular 
access type, ethiology of CKD 

Variables n % 

Gender 
Male 30 49.2 
Female 31 50.8 
Total 61 100 

Vascular  
Access Type 

Catheter 26 42.6 
Arteriovenous Fistul 35 57.4 
Total 61 100 

Ethiology  
of CKD 

Unknown 27 44.3 
Hypertension 11 18 
Diabetes Mellitus 19 31.1 
Autosomal Dominant 
Polycystic Kidney  
Disease (ADPKD) 

1 1.6 

Glomerulonephritis 1 1.6 
Stone 2 3.3 
Total 61 100 

Concomitant  
or  
Comorbid 
Disease 

None 11 18 
Hypertension 35 57.4 
Diabetes Mellitus 3 4.9 
Coroner Artery Disease 3 4.9 
Chronic Obstructive 
Pulmonary Disease 2 3.3 

Heart Failure 1 1.6 
Malignity 2 3.3 
Cerebrovascular Disease 1 1.6 
Dementia 2 3.3 
HIV 1 1.6 
Total 61 100 
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  Vitamin D level was insufficient or deficient  
in 95.2% of the patients (Table 3). There was 
no relationship between age, gender, BMI, 
presence of diabetes and basal vitamin D 
levels (Table 4), but a low level of statistically 
significant relationship with dialysis duration 
was found (p<0.05; r=0.287).   Average vitamin 
D levels of patients increased significantly  
with 3-month vitamin D treatment. Although 
there was no statistically significant difference 
between PTH, Calcium, phosphorus, ALP, CRP  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

levels analyzed before and after vitamin D 
replacement, a difference was observed in 
serum albumin (p<0.05) (Table 5). 
 

Table 3. Classification according to Vitamin D levels 

Vitamin D Level n % 

Sufficient (>30 ng/mL) 3 4.9 

Insufficient (21-29 ng/mL) 6 9.8 

Defficient (<20 ng/mL) 52 85.2 

Total 61 100 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4. Correlation between basal vitamin D levels and age, weight, height, BMI, WC, duration of dialysis(month), 
blood pressure (systolic), blood pressure (dyastolic), comorbid disease 

Correlations Age Weight Height BMI WC* 
Duration  
of Dialysis 

(month) 

Blood 
Pressure 
(systolic) 

Blood 
Pressure 
(dyastolic) 

Comorbid 
Disease 

Basal  
Vitamin D 

r -0.01 -0.096 0.06 -0.042 0.118 0.287 -0.068 -0.03 0.013 

p 0.937 0.461 0.678 0.77 0.413 0.025 0.603 0.819 0.922 

N 61 61 51 51 50 61 61 61 61 
*Waist circumference 
 

Tablo 5. Comparison test results before and after vitamin D replacement 

Variables n Mean Median Minimum Maximum SD z p 

Albumin1 61 3.54 3.6 2.4 4.5 0.42 
-2.08 0.037 

Albumin2 61 3.63 3.7 2.3 4.4 0.4 
Calcium1 61 8.5 8.5 6.7 10.4 0.69 

-1.8 0.068 
Calcium2 61 8.67 8.8 7 9.8 0.61 
Phosphorus1 61 4.56 4.6 1.5 7.8 1.38 

-1.47 0.141 
Phosphorus2 61 4.86 4.8 2.5 8.3 1.22 

PTH1 61 500.59 344 29.8 1900 481.39 
-0.347 0.728 

PTH2 61 465.49 362 6.2 2000 454.79 

ALP1 61 124.25 99 46 442 79.8 
-0.143 0.886 

ALP2 61 122.89 95 53 529 81.18 
CRP1 61 29.24 12.9 0.1 147.4 40.4 

-0.75 0.453 
CRP2 61 28.23 11 0.1 529 70.66 
Vitamin D1 61 11.54 8.51 4.2 39.95 8.2 

-5.1 0.0001 
Vitamin D2 61 25.28 25.32 4.2 75 13.74 

Wilcoxon sign test was used for all variables. Albumin1: basal albumin levels, Albumin2: albumin levels after vitamin D thearapy; 
Calcium1: basal calcium levels, Calcium2: calcium levels after vitamin D thearapy; Phosphorus1: basal phosphorus levels, Phosphorus2: 
phosphorus levels after vitamin D thearapy; PTH1: basal PTH levels, PTH2: PTH levels after vitamin D thearapy; ALP1: basal ALP levels, 
ALP2: ALP levels after vitamin D thearapy; CRP1: basal CRP levels, CRP2: CRP levels after vitamin D thearapy; Vitamin D1: basal vitamin 
D levels, Vitamin D2: vitamin D levels after vitamin D thearapy 
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Discussion 
  Vitamin D is the only synthesized vitamin in 
the human body. Vitamin D and its metabolites 
have an important clinical role in calcium 
balance and bone metabolism. It is estimated 
that around one billion people in the world  
have vitamin D deficiency. (7). In previous 
studies, the prevalence of vitamin D deficiency 
shown to be vary between 40% and 100%  
in Turkey (8). This prevalence increases in 
chronic kidney patients. Causes and risk factors 
of 25 (OH) vitamin D deficiency/insufficiency  
in chronic kidney disease are age, adiposity, 
proteinuria, female gender, decreased vitamin 
D receptor, tubular reabsorption peritoneal 
dialysis, of 25(OH) D and deterioration of 
hydroxylation vitamin D (9).  
 Vitamin D deficiency/insufficiency is associated 
with secondary hyperparathyroidism and bone 
cycle markers seen in CKD, low bone mineral 
density, atherosclerosis, weakened immunity, 
the progression of kidney disease and mortality 
results (10,11). Vitamin D deficiency causes  
a decrease in intestinal absorption of calcium 
and phosphorus value. Hypocalcemia induces 
hyperparathyroidism, and hence phosphaturia 
develops. According to the K / DOQI guidelines,  
(12) vitamin D replacement recommended 
if patients with CKD stages 3 and 4 have 
hyperparathyroidism. Although there is a low 
risk of toxicity at the recommended dose, 
vitamin D replacement therapy is the first-line 
therapy in patients with secondary hyper 
parathyroidism with vitamin D deficiency (13).  
  In this study, we used oral high dose vitamin 
D synthetic preparations for hemodialysis 
patients for three months. A cut off value of 30 
ng/ml is considered as optimal vitamin D level. 
Although the vitamin D median value of the 
patients increased significantly within three 

months after treatment, some of the patients 
could not reach the optimal vitamin D levels. 
This condition may be due to the short duration 
of using vitamin D and need for the higher 
loading dose in some patients . 
 The post-treatment CRP level which is a marker 
for inflammation, the Ca, P, ALP, and iPTH 
levels we looked to evaluate bone turnover 
did not change significantly. In the study 
conducted by Tokmak et al. (14) They did not 
determine a statistically significant difference 
in Ca-P balance and PTH levels although they 
used longer duration (9 months) and a higher 
dose (20000 IU/day) cholecalciferol to 64 
hemodialysis patients. Tentori et al compared 
the groups who received and did not receive 
vitamin D treatment in 8000 hemodialysis 
patients but found no significant difference in 
Ca levels (15). Body mass index control is 
associated with nutrition and inflammation, and 
in our study, the mean BMI of the patients was 
within normal limits. However, we found that 
albumin levels, which are negative acute phase 
markers but also show nutritional status, 
increased significantly. The presence of chronic 
inflammation and protein-energy malnutrition 
are the main factors responsible for mortality 
in patients with CKD. Therefore, increasing 
albumin and decreasing CRP is an indicator of 
a good prognosis. As a result, although vit D 
doses (150.000 IU and 300.000 IU) used for 
supportive treatment in chronic kidney patients 
are sufficient to decrease inflammation, they 
are insufficient for bone remodeling. 
 

Conclusion 
  We hope that the results of these studies will 
clarify the dose and the duration of limits 
of vitamin D treatment in the future. The 
limitations of our study are being retrospective, 
limited number of patients and being a single 
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center study. Multicenter, prospective studies  
with higher number of patients are needed 
to be conducted. The followup of patients 
receiving dialysis is multifactorial. Precautions 
should be taken by following nutritional status, 
presence of inflammation, disorders related to 
bone turnover imbalance, and heart diseases. 
The patients on dialysis are on high pill burden 
which makes their medical treatment more 
difficult and high dose vitamin D supplements 
used once monthly or longer intervals may 
improve the compliance of the patients to the 
vitamin D replacement treatment.  
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