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Frequency of Vitamin D Deficiency in Patients in Chronic 
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Abstract 
Objective: To determine the frequency of Vitamin D deficiency in chronic hemodialysis patients and its association with duration on dialysis. Material and Methods: One hundred fifty two patients on hemodialysis were taken in this descriptive study, conducted at department of Nephrology, Fatima Memorial Hospital, Lahore from June 2014 to June 2016. After brief history, examination and record review, blood sample was collected for 25(OH) Vitamin D and SPSS was employed for data entry and analysis purpose. Results: Of these 152 study cases, 93 (61.2%) were male patients while 59 (38.8%) were female patients. Mean age of our study cases Was 48.84 ± 7.34 years, for male patients mean was 47.38 ± 7.72 years while of female patients was 51.15 ± 6.07 years (p=0.002) and 92 (60.5%) belonged to age group of 46 – 60 years of age. Of these 152 study cases, 83 (54.6 %) were diabetic, 40 (26.3 %) were hypertensive patients. Majority of our study cases i.e. 98 (64.5%) were poor, 31 (20.4%) had middle income and 23 (15.1%) were rich. Ninety two (60.5 %) were from rural area while 60 (39.5%) were from urban areas. Sixty four (42.1%) had history of exposure to the sunlight while majority 88 (57.9%) did not had history of exposure to sunlight. Mean duration on hemodialysis was noted to be 18.04 ± 8.57 months (with minimum duration on hemodialysis was 4 months while maximum duration on hemodialysis was 39 months). Mean vitamin D level was noted to be 13.78 ± 8.78 ng/ml; ranging from 7 ng/ml to 29 ng/ml. Vitamin D deficiency was noted in the 129 (84.9%) of our study cases. Conclusion:In our study, frequency of vitamin D deficiency was very high among patients on hemodialysis. Vitamin D level should be routinely monitored and corrected among patients on Hemodialysis which will improve their quality of life. These patients need supplementation of high dosage of cholecalciferol. Vitamin D deficiency was significantly associated with female gender, hypertension, poor socioeconomic status, disease duration and exposure to the sunlight. Proper supplementation can help save these patients from cardiovascular diseases and immunological disorder.  
Keywords:Vitamin D deficiency, hemodialysis, chronic kidney disease.  
 
Introduction Chronic kidney disease (CKD) often leads to the impairments in the vitamin D metabolism in the patients. Among healthy human population, synthesis of vitamin D primarily occurs through sunlight in skin or it is obtained via diets1-4. This newly synthesized pro vitamin D is hydrolyzed in liver to 25-hydroxy Vit D [25(OH) D] and its levels are used to assess status of vitamin D in the body as it constitutes major storage form. Over 95 % of the 25-hydroxy Vit D [25(OH)D] which is analyzed in blood is  Vit D3 (25-OH)  while vitamin D 2 (25-OH) can only achieve detectable levels in persons taking Vit D 2 supplementation.5-8 Impairment in the conversion of 25(OH)D to 1,25(OH)2D is linked with renal dysfunction. Hence CKD patients as well as end stage renal disease (ESRD) particularly those on hemodialysis are usually given supplementations with active 25(OH) Vit D [1, 25(OH) 2D] while it has recently been reported conversion of 25(OH)D to 1,25(OH)2D in other organs such as prostate, breast, colon, and macrophages other than kidneys 9, 10  This production of 1,25(OH)2D in these organs is important for different biological features in these tissues. Therefore circulating levels of 25(OH)D may be significant even when supplemented with active dosses of  Vitamin D, similar to the patients having CKD showing lower renal synthesis of 1,25(OH)2D.11,12 Concentrations of 25(OH)D less than 30 ng/ml are related with increased levels of parathyroid hormone (PTH), high risk of hip fractures and poor bone mineral density. Recent Endocrine society guidelines have categorized serum 25(OH)D levels ranging from 20-30 ng/ml pointing 25(OH) Vitamin D insufficient levels while serum concentation less than 20 ng/ml indicates  Vitamin D deficiency and levels less than 10 ng/ml as severe deficiency 6. KDIGO have reported 25(OH)D levels must be optimized more than 30 ng/ml in chronic kidney disease patients as different researches have reported its deficiency in CKD patients. 13 But there is limited data relating to the patients having CKD stage 5 who are on dialysis which has led to the impacts of vitamin D supplementation 2, 3, 14, 15.  Favorable outcome of supplementation may include immune system improvement, diabetes, malignancies 
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and cardiovascular diseases. In Pakistan, vitamin D deficiency is commonly reported in different population groups in all age groups and a study reported 88% vitamin D deficiency in hemodialysis population.4 This may be explained in terms of clothing practices of Pakistani people, skin pigmentations and changes in their lifestyles with restricted outdoor activities 1,16.   
Materials and methods Informed consent was taken from 152 patients on hemodialysis aged up to 60 years from department of Nephrology, Fatima Memorial Hospital, Lahore from June 2014 to June 2016. Patients with acute renal failure and Known cases of malignancies, bleeding disorders like hemophilia were excluded from our study. Patients were included after explaining to them the purpose and procedure of the study in detail and ensuring the confidentiality. After brief history, examination and record review, blood sample was collected for 25(OH) Vitamin D levels estimation, calcium and phosphorus levels which was analyzed frm using (COBAS) for 25(OH) Vitamin D. Patients having levels were less than 20 ng/ml were labeled as deficient. Specific information regarding socioeconomic status, residential status and sunlight exposure (at least 30 min a day) was taken. Data were analyzed by using SPSS version 20.  For qualitative variables like gender, age groups, Socioeconomic status and residential area frequencies and percentages have been calculated.   
 
Results Of these 152 patients, 93 (61.2%) were male while 59 (38.8%) were female patients. Mean age was 48.84 ± 7.34 years, for male patients mean age was 47.38 ± 7.72 years while of female patients was 51.15 ± 6.07 years (p=0.002) and 92 (60.5%) belonged to age group of 46 – 60 years of age. Of these 152 study cases, 83 (54.6 %) were diabetic, 40 (26.3 %) were hypertensive patients. Majority of our study cases i.e. 98 (64.5%) were poor, 31 (20.4%) had middle income and 23 (15.1%) were rich. Ninety two (60.5 %) were from rural area while 60 (39.5%) were from urban areas. Sixty four (42.1%) had history of exposure to the sunlight while majority 88 (57.9%) did not had history of exposure to sunlight. Mean duration on hemodialysis was noted to be 18.04 ± 8.57 months (with minimum duration on hemodialysis was 4 months while maximum duration on hemodialysis was 39 months). Mean vitamin D level was noted to be 13.78 ± 8.78 ng/ml ; ranging from 7 ng/ml to 29 ng/ml. Vitamin D deficiency was noted in the 129 (84.9%) of our study cases.  
Table No. 1 Stratification of Vitamin D deficiency with regards to duration on Hemodialysis. 

 
Duration 

 

Vitamin D deficiency  
P- value Yes (n=129) No (n=23) 

Less than 2.5 Years (n=128)  105  23  
 

0.026 More than 2.5 - Years (n=24)  24  00 
Total 152 

 
Table No. 2 Stratification of Vitamin D deficiency with regards to gender. 

 
Gender 

 

Vitamin D deficiency  
P- value Yes (n=129) No (n=23) 

Male (n=93)  70  23  
 

0.000 Female (n=59)  59  00 
Total 152 

 
Table No. 3 Stratification of Vitamin D deficiency with regards to age. 

 
Age groups 

 

Vitamin D deficiency  
P-value Yes (n=129) No (n=23) 

30 – 45 years (n=60)  52  08  
 
 

0.652 
46 – 60 years (n=92)  77  15 

Total 152 
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Table No. 4 Stratification of Vitamin D deficiency with regards to Diabetes. 
 

Diabetes 
 

Vitamin D deficiency  
P- value Yes (n=129) No (n=23) 

Yes (n=83)  68  15  
 

0.364 No (n=69)  61  08 
Total 152 

 
Table No. 5 Stratification of Vitamin D deficiency with regards to Hypertension. 
 

Hypertension 
 

Vitamin D deficiency  
P- value Yes (n=129) No (n=23) 

Yes (n=40)  38  02  
 

0.041 No (n=112)   91  21 
Total 152 

 
Table No. 6 Stratification of Vitamin D deficiency with regards to family income. 
 

Family income 
 

Vitamin D deficiency  
P- value Yes (n=129) No (n=23) 

Poor (n=98)  91  07  
 
 

0.000 
Middle Income (n=31)  31  00 

Rich (n=23)  07  16 
Total 152 

 
Discussion;  Patients having CKD with prolonged duration of illness usually exhibit Vitamin D deficiency and insufficiency as reported in different studies, moreover beneficial impacts of its supplementation have been shown to improve immune functions, cardiovascular diseases and bones 17. However there is little known regarding vitamin D deficiency in our population of Southern Punjab.  Our study included a total of 152 study cases on chronic hemodialysis who fulfilled inclusion and exclusion criteria of our study. Among these patients, 93 (61.2%) were male patients while 59 (38.8%) were female patients. Bansal et al 4 reported 71 % male and 29 % female patients on Hemodialysis which is similar to our study results. Jean et al 10 reported 58 % male patients while 42 % female patients, these findings are close to our study results. Another recent study published in 2015 reported 67 % male gender predominance over female patients 18 and Korkor et al 19 also has reported 56 % male gender predominance. Mean age of our study cases was 48.84 ± 7.34 years. Jean et al 10 reported 66  ± 7 years mean age which is quite high than that of our study results. This difference is due to the inclusion criteria of our study i.e. we included only 30 – 60 years aged patients. Bansal et al 4 reported 55  ± 13 years mean age of these patients, close to our study results. Del-valle et al 20 reported mean age of these patients to be 58.9 ± 16.6 years which is close to our findings. Of these 152 study cases, 83 (54.6 %) were diabetic, 40 (26.3 %) were hypertensive patients. Bansal et al 4 reported 51 % patients had history of diabetes. Jean et al 10 reported diabetes in 34 % patients which is quite lower than our findings. Poor socio-economic status leads to negative impact on the health of these patients of CKD having poor quality of life. Majority of our population in south Punjab lives below line of poverty without essential facilities available to them in terms of proper healthcare system and educational system.  Majority of our study cases i.e. 98 (64.5%) were poor, 31 (20.4%) had middle income and 23 (15.1%) were rich. Ninety two (60.5 %) were from rural area while 60 (39.5%) were from urban areas. Sixty four (42.1%) had history of exposure to the sunlight while majority 88 (57.9%) did not had history of exposure to sunlight. Similar results have been reported by Jean et al 10 and Del-valle et al 20 Mean vitamin D level was noted to be 13.78 ± 8.78 ng/ml ; ranging from 7 ng/ml to 29 ng/ml. Bansal et al 4 reported mean vitamin D level to be10.14 ± 8.7 ng/ml. Our study results are close to that of reported by Bansal et al 4.  
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Vitamin D deficiency was noted in the 129 (84.9%) of our study cases which is really high. Bansal et al 4 also reported 88.9 % patients on chronic Hemodialysis had vitamin D deficiency. Our study results are close to that of Bansal et al. Del-valle et al 20 also reported 76.1% vitamin D deficiency/insufficiency in their study. Korkor et al 19 reported 85 % vitamin D level deficiency which is similar to that of our study results. Vitamin D deficiency was significantly more common in female patients and similar findings have been reported by Korkor et al 19 and Bansal et al .4  
 
Conclusion In our study, frequency of vitamin D deficiency was very high among patients on hemodialysis. Vitamin D level should be routinely monitored and corrected among patients on Hemodialysis which will improve their quality of life. These patients need supplementation of high dosage of cholecalciferol. Vitamin D deficiency was significantly associated with female gender, hypertension, poor socioeconomic status, disease duration and exposure to the sunlight. Proper supplementation can help save these patients from cardiovascular diseases and immunological disorder.  
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