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ABSTRACT… Introduction: Vitamin D deficiency is pretty common among the patients with 
CKD some studies suggesting it to be starting from CKD 3 when the egfr start falling from 
60 ml/min. The cause can be due to different reasons including race, obesity, nutrition, lack 
of exposure to sun, and not the least, decrease in 1,alpha hydroxylase once the gfr starts to 
fall significantly. Objectives: The hypothesis was that lower Vitamin D level will be associated 
with increased inflammatory burden and decreased immunological response. Study Design: 
This was a cross-sectional study looking at the relationship between Vitamin D level and 
inflammatory markers in CKD 4 Pts when egfr started falling from 30 ml/min. Study Design and 
Duration: The study was started in March 2016 and finished in May 2016 among consecutive 
100 CKD 4 patients coming to the clinic who were identified to be eligible for the study. Materials 
and Methods: We looked at the relationship between Vitamin D level and markers of mineral 
bone disorder, similarly we also looked at the relationship between erythropoietin dosage, 
hemoglobin and Vitamin D levels. Erythropoietin dose, hemoglobin, transferrin saturation, 
were used to study the link between Vitamin D and markers of anemia. Hepatitis B surface 
antigen antibodies were measured to study the response between Vitamin D level and immune 
response to Hep B vaccine. Results: Vitamin D levels were significantly lower in diabetics 
compared to non-diabetics (P = 0.02) and lower in females compared to males (P = 0.009). 
No statistical significance was observed between Vitamin D levels and immune response to 
hepatitis B vaccine (P = 0.89), phosphate level (P= 0.1), calcium levels (P = 0.79), parathyroid 
hormone (PTH) levels (P = 0.57), C-reactive protein (P =0.19), serum albumin (P = 0.17), 
hemoglobin level (P = 0.18,) and erythropoietin requirement (P = 0.87).Conclusions Vitamin 
D deficiency is highly prevalent in advanced CKD in Saudi Arabia. A RCT is recommended 
regarding response to vitamin D supplementation.
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INTRODUCTION
Vitamin D is a lipid soluble and has a specific 
receptor. It is involved in the regulation of the 
human genome.1 Vitamin D deficiency is quite 
common. Experts have defined vitamin D 
deficiency as serum Vitamin D levels less than 
20 and insufficiency between 21 and 29ng/ml 
which translates that levels greater than that 
is needed for optimal health.2,3 It is estimated 
that nearly 100 million people worldwide have 
Vitamin D deficiency.4 in recent studies, 20-60% 
of  normal individuals  have Vitamin D deficiency. 
This problem is further exacerbated in patients 
with advanced CKD, and evidence suggests that 
70 -80 percent5,6 of this population is deficient. 
The cause can be because of variety of reasons  

including poor nutritional intake, lack of  sunlight, 
race, obesity, aging, loss of apetite7 specially 
in relation to advanced CKD and not the least, 
impaired Vitamin D synthesis.
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In Chronic kidney disease the osteocyte derived 
hormone FGF 23 which increases phosphate 
excretion is increased to compensate for 
phosphate retention and inhibits renal one alpha 
hydroxylase expression and it increases the 
expression of 24 –hydroxylase responsible for the 
breakdown of 1,25-(OH2)D. 24,25(OH)levels are 
however lower in maintenance dialysis pts than  
the normal healthy individuals. The impaired 
uptake of 25(OH)D, once the renal disease starts 
to worse remains the most important cause 
of 1,25(OH2) deficiency, as the metabolism of 
calcitriol does not seem to be altered. Added  
to this  effect of high 25(OH)D levels, local 
osteoblastic conversion of 25(OH)D to1,25(OH2)
D appears to be an important positive regulator 
of FGF-23 production particularly in pts with 
end stage renal disease.8  Vitamin D3 resistance 
has been found in CKD and was associated 
with progressive decline in renal functions. In 
addition to the calcitriol defective metabolism, up 
regulation of renal klotho expression may play a 
part in the progressive renal disease and cardiac 
disease in CKD pts.9.10 Vitamin D is imperative 
in calcium and phosphate homeostasis and 
bone metabolism. Vitamin D deficiency leads 
to conditions such as, rickets, osteomalacia, 
osteoporosis, hyper parathyroid bone disease 
and fractures. Vitamin D has been found to have 
extra skeletal functions also including heart, 
brain, kidneys, and the immune system.11 The 
nephroprotective effect of Vitamin D through 
various mechanisms,12-14 has also been described 
and more importantly, it has been implicated in 
the progression of chronic kidney disease.15,16 
Vitamin D deficiency has been associated with 
increased cardiac mortality,17-19 malignancy20,21, 
increased mortality in chronic kidney patients22, 
depression, maintenance of cognitive function,23-25 
and autoimmune conditions,26,27 Vitamin D and  
systemic inflammatory processes has been 
found to be related to each other and it plays an 
important role in dendritic cells, macrophages, 
T-cells, and B-cells28,29, regarding their regulation, 
proliferation, differentiation, and their function.  
Studies examining link between Vitamin D 
deficiency and biomarkers of inflammation 
have shown a positive association.30-32 Vitamin 
D replenishment was found to improve 

inflammation.33 

Similarly in CKD pts treatment with the activated 
forms of vitamin D has been shown to decrease 
proteinuria, and in some trials a reduction in 
blood pressure.34 The studies examining the 
relationship between Vitamin D and inflammatory 
markers have excluded patients with advanced 
CKD. We asked the question, was lower Vitamin 
D level associated with increased inflammatory 
burden and decrease immunological response to 
Hep B vaccination in CKD 4 pts. We also decided 
to look at the relationship between Vitamin D level 
and markers of CKDMBD and anemia.

MATERIALS AND METHODS
It is a cross-sectional study looking the relationship 
between Vitamin D level and   inflammatory 
markers and markers of mineral bone disorder 
and hemoglobin and erythropoietin dose in CKD 
4 pts.

INCLUSION CRITERIA
All consecutive patients coming to the clinic with 
CKD 4 with egfr less than 29 and greater than 15 
were included in the study.

Exclusion criteria
All patients who were admitted in the hospital at 
the time of study or patients with active infection or 
malignancy were excluded from the study plus all 
the pts who were CKD 5 or CKD 5D who initiated 
the dialysis were excluded from the study.

Patient selection
A total of 100 patients were identified to be eligible 
for the study. The study was started in March 2016 
and finished in May 2016.

Vitamin D deficiency was defined as total 25 
hydroxy Vitamin D level <10 ng/mL, level between 
10 and 29 defined insufficiency, and level ≥ 30 
was regarded as normal.

CRP and albumin were the parameters for 
inflammation. Regarding anaemia markers 
Hemoglobin, transferrin saturation (TSAT), and 
erythropoietin dose were used.
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Hepatitis B surface antigen antibodies were 
measured to see the response between Vitamin D 
level and hepatitis B vaccines immune response. 
Intact parathyroid hormone (PTH) assay was 
done by in vitro chemiluminescent micro particle 
immunoassay for the quantitative determination 
of intact PTH in serum.

Confidentiality
All data were stored and evaluated in password 
protected computers.

Sex; Male (%) 49
Age: Years 50(45 – 55)
Mean egfr 20(15 -26)
Diabetes (%) 41
Vitamin D (ng/mL) 11(9 – 14.5)
Hb (g/dL) 10(10 – 11.7)
TSAT (%) 24(20 – 37.5)
CRP 14(6 – 33.9)
Albumin 35(34 – 39)
Calcium (mmol/L) 2.2(2.06 – 2.39)
Phosphate (mmol/L) 1.8(1.4 – 2.11)
PTH 495(306 – 1034)
Darbepoetin dose/weekly 40 ug(40-80)
Table-I. Baseline characteristics of study population.

All results are median and IQR unless otherwise 
stated. CRP: C-reactive protein, IQR: Interquartile,
 PTH: Parathyroid hormone, TSAT; transferrin 
saturation.

Data Analysis
Data were  analyzed using Stata version 11. 
Median and interquartile (IQR) range was used to 
describe quantitative variables with asymmetrical 
distribution. Mean and standard deviation were 
used for quantitative variables with symmetrical 
distribution. Quantitative variables were analyzed 
using Student’s t-test or Wilcoxin rank-sum 
test depending on distribution of the variables. 
Categorical variables were analyzed using Chi-
square test. Linear regression was used to analyze 
relationship between quantitative variables.

RESULTS
One hundred CKD 4 patients (49 males, fifty one 
females) with a median age of 50 years (IQR 44, 
68) were studied (Table-I). Mean egfr was 20ml 

range (15-26). Forty-one percent of the patients 
had diabetes.

Vitamin D levels were lower in females as 
compared to males with a statistical significance 
(P = 0.009) Similarly diabetics had lower Vitamin 
D levels (P - 0.02) as compared to nondiabetics.  
CRP and Vitamin D levels (,P - 0.19, Figure-1) 
did show any association regarding its statistical 
significance. The association between Vitamin D 
level and serum albumin (P = 0.17) was also not 
significant. No significant association was found 
between Vitamin D levels and hemoglobin level 
(P = 0.18, Figure-2) or erythropoietin requirement 
(P = 0.87). No significant association was seen 
between Vitamin D level and antibody response to 
hepatitis B vaccine (P = 0 89). Calcium was also 
not associated with Vitamin D levels (P = 0.79). 
No significant association was found between 

Figure-1. Relation between C-reactive protein and 
Vitamin D level.

Figure 2. Relation between hemoglobin and Vitamin D 
level.
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Vitamin D and phosphate level (P = 0.1(.. No 
significant association was found between 
Vitamin D levels and PTH levels (P = 0.57).

DISCUSSION
This study highlighted the prevalence of Vitamin 
D deficiency among patients with CKD 4.  99% 
of patients had Vitamin D deficiency and 
insufficiency, which is significantly higher than 
previous reported studies.6,7 Vitamin D levels were 
lower in females and diabetic population.  CRP 
and Vitamin D levels did not show any significant 
association, similarly Vitamin D level and serum 
albumin did not show any significant association 
which is contrary to a previous study that showed 
that lower levels of albumin in CKD 5 Pts were 
associated with significantly lower Vitamin D 
levels.35 Hemoglobin level, erythrocyte-stimulating 
agents dose and Vitamin D level also failed to 
show any significant association. In another 
study, lower Vitamin D levels were associated with 
increased inflammation but it was a very large 
study, with more than 700 pts. Another reason for 
not observing an association between markers 
of inflammation and Vitamin D levels in our study 
could be the narrow clustering of Vitamin D levels 
around their median. Two of these factors may 
lead to inadequate comparison between Vitamin 
D deficient, insufficient, and Vitamin D sufficient 
populations. CRP elevation is an unexplained 
phenomena among advanced CKD patients, and 
a number of pathophysiological mechanisms 
have been described such as an increase in 
cytokine production and retention36 and also, 
the different types of dialyzer membranes were 
thought to play a significant role in inflammation.37

Study did not show any significant association 
between Vitamin D levels and markers of mineral 
bone disorders. Narrow clustering of Vitamin D 
and insufficient number of patients in the group 
with adequate Vitamin D levels may be the reason.

The recent discovery about Vitamin D that most 
cells in the body have Vitamin D receptors (VDRs) 
has revolutionized our concepts about the extra 
skeletal functions of vitamin D specially its role 
in regulation of the immune system. Vitamin D 
binds to VDR, which leads to the inhibition of pro-

inflammatory cytokines that reduces inflammatory 
response.38 It is known that activation of VDR 
results in both up regulation and down regulation 
of important proteins, which are involved in 
inflammatory response. The levels of VDR become 
subnormal and CYP 24 A1 increases in CKD pts.39 

In addition vitamin D binding protein increases 
and is not involved in 25(OH) deficiency in CKD 
patients.40 It has been found that vitamin D tubular 
absorption is suppressed due to decreased 
megalin.41 As a compensatory mechanism 
Vitamin D catabolism is decreased in CKD pts and 
specially the patients on maintenance dialysis.42 
It is suggested that uraemic milieu causes a 
decrease in vitamin D synthesis secondary to 
PTH mediated fall in CYP450 isoforms43 at the 
level of liver. It has been reported that muscular 
weakness and falls in patients on maintenance 
dialysis have been associated with vitamin D 
deficiency and it is a j curve with a maximal benefit 
is between 24 and 40 ng/ml of serum 25(OH)D 
levels.44 It is reported that pts on maintenance 
haemodialysis show decreased production of 
cholecalciferol in the skin, despite of the normal  
content of  dehydrocholestrol.45 Vitamin D can 
selectively inhibit effect functions of interferon-y 
(INF-y) activated macrophages and thereby, 
inhibition of IFN-y-induced genes which are very 
important regarding the inflammatory actions of 
macrophages when they are activated.46

Previous studies looking at the link between 
Vitamin D and inflammatory markers have 
excluded pts with CKD. Few studies done in 
a dialysis population did show that Vitamin D 
replenishment attenuates inflammation.47,48

Similarly studies of transplant pts showed 
high percentage of vitamin D49 deficiency, 
observational studies showed Vitamin D 
deficiency increases as the CKD progresses.50 In 
one study vitamin D deficiency was found to be 
the same in CKD pts and general population.51 
In chronic haemodialysis pts52 obesity and 
metabolic syndrome were associated with 
vitamin D deficiency. Cognitive decline53 has 
been associated with vitamin D deficiency in 
Peritoneal dialysis pts. Low vitamin D levels have 
been associated with rapid worsening of renal 
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functions54,55 in the transplant population. The 
nephroprotective effect of vitamin D has been 
due to suppression of renal angiotensin axis and 
NF-KB axis. Similarly up regulation of nitric oxide 
synthase transcription in vascular endothelial 
cells56,57 has been reported. In one metanalysis 
it was reported that higher vitamin D level 
was associated with a decrease in mortality.58 
CKD prognosis do improve with vitamin D 
supplementation. Low vitamin D have been 
associated with increased mortality in dialysis pts. 
In a french cohort mortality was increased when 
the serum 25(OH) fell  less than 20ng/ml.59 The 
relationship between vitamin D and outcomes 
should be seen in conjunction   with FGF 2360   
and serum PTH.

In Saudi Arabia this is the largest study looking 
at the prevalence of Vitamin D deficiency in 
advanced CKD and looking at the association 
between Vitamin D deficiency and inflammatory 
markers and anemia.

CONCLUSIONS
Vitamin D deficiency is highly prevalent in 
advanced CKD in Saudi Arabia. A RCT is 
recommended regarding response to vitamin D 
supplementation.

Acknowledgment
The authors would like to thank the clinic nurses
Copyright© 15 Dec, 2017.

REFERENCES
1. Guilaume Jean, Jean Claude, Vitamin D in chronic 

Kidney disease and Dialysis Pts Nutrients 
2017,9(4),328.

2. Eknoyan G Levin, Bone metabolism and disease in 
CKD, AJKD.2003,42 S 1-S201.

3. Souberbielle. JC body, Vitamin D and musculoskeletal 
health, cardiovascular disease autoimmunity and 
cancer. Autoimmune Rev, 2010,9,709-715.

4. Holick MF. Vitamin D deficiency. N Engl J Med 2007; 
357:266-81.

5. Del Valle E, Negri AL, Aguirre C, Fradinger E, Zanchetta 
JR. Prevalence of 25(OH) Vitamin D insufficiency and 
deficiency in chronic kidney disease stage 5 patients 
on hemodialysis. Hemodial Int 2007; 11:315-21.

6. Blair D, Byham-Gray L, Lewis E, McCaffrey S. Prevalence 
of Vitamin D [25(OH)D] deficiency and effects of 
supplementation with ergocalciferol (Vitamin D2) in 
stage 5 chrome kidney disease patients. J Ren Nutr 
2008, 18 375-82.

7. Ibrahim Yildrium, Inflammatory Markers; C-Reactive 
protein ESR, and leucocyte count in Vitamin D 
deficient Patients with and without chronic kidney 
disease. International journal of endocrinology 
2013june.802165.

8. Nguyen-YamamotoL, FGF23 Regulation by 
systemic and local osteoblast synthesizedb1. 25- 
Dihydroxyvitamin D, JASN 2017,28,586-597.

9. Hu, M, C; SHI, Klotho deficiency is an early marker of 
renal ischemia reperfusion injury and its replacement 
is protective, Kidney international 2010, 78,1240-1251.

10. Hu, M, C, shi. MZhang. j, Klotho deficiency causes 
vascular calcification in chronic kidney disease, 
JASN2011.22.124-136.

11. Dusso AS, Brown AJ, Slatopolsky E. Vitamin D. Am J 
Physiol Renal Physiol 2005; 289:P8- 28.

12. Doorenbos CR, van den Bom J, Navis G, de Borst MH. 
Possible renoprotection by Vitamin D in chronic 
renal disease: Beyond mineral metabolism. Nat Rev 
Nephrol 2009; 5:691-700.

13. Rojas-Rivera J, De La Piedra C, Ramos A, Ortiz A, Egido 
J. The expanding spectrum of biological actions of 
Vitamin D. Nephrol Dial Transplant 2010; 25:2850-65.

14. Zhang Y, Kong J, Deb DK, Chang A, Li YC. Vitamin D 
receptor attenuates renal fibrosis by suppressing 
the renin-angiotensin system. J Am Soc Nephrol 
2010; 21:966-73.

15. Dusso AS, Tokumoto M. Defective renal maintenance 
of the Vitamin D endocrine system impairs Vitamin 
D renoprotection: A downward spiral in kidney 
disease. Kidney Int 2011; 79:715-29.

16. Melamed ML, Astor B, Michos ED, Hostetter TH, Powe 
NR, Muntner P. 25-hydroxyvitamin D levels, race, and 
the progression of kidney disease, J Am Soc Nephrol 
2009; 20:2631-9. 

17. Wang TJ, Pencina MJ, Booth SL, et al. Vita¬min D 
deficiency and risk of cardiovascular disease. 
Circulation 2008; 117:503-11.

18. Zittermann A. Vitamin D and disease preven¬tion 
with special reference to cardiovascular disease. 
Prog Biophys Mol Biol 2006; 92:39- 48.

19. Achinger SG, Ayus JC. The role of Vitamin D in left 

5



Professional Med J 2018;25(2):264-270. www.theprofesional.com

CHRONIC KIDNEY DISEASE (CKD)

269

ventricular hypertrophy and cardiac function. Kidney 
Int Suppl 2005; 95:S37-42.

20. Gorham ED, Garland CF, Garland FC, et al. Vitamin 
D and prevention of colorectal cancer. J Steroid 
Biochem Mol Biol 2005; 97:179-94.

21. Giovannucci E, Liu Y, Riinm EB, et al. Prospective 
study of predictors of Vitamin D status and cancer 
incidence and mortality in men. J Natl Cancer Inst 
2006; 98:451-9.

22. Pilz S, Tomaschitz A, Friedl C, et al. Vitamin D status 
and mortality in chronic kidney disease. Nephrol Dial 
Transplant 2011; 26: 3603-9.

23. Wilkins CH, Sheline YI, Roe CM, Birge SJ, Morris JC. 
Vitamin D deficiency is associated with low mood 
and worse cognitive perfor¬mance in older adults. 
Am J Geriatr Psychiatry 2006; 14:1032-4. 

24. Eyles DW, Smith S, Kinobe R, Hewison M, McGrath JJ. 
Distribution of the Vitamin D receptor and 1 alpha-
hydroxylase in human brain. J Chem Neuroanat 2005; 
29:21-30.

25. Buell JS, Dawson-Hughes B. Vitamin D and 
neurocognitive dysfunction: Preventing “D”ecline? 
Mol Aspects Med 2008; 29:415-22.

26. Hein G, Oelzner P. Vitamin D metabolites in rheumatoid 
arthritis: Findings - Hypotheses - Consequences. Z 
Rheumatol 2000; 59 Suppl 1: 28-32.

27. Froicu M, Weaver V, Wynn TA, McDowell MA, Welsh JE, 
Cantoma MT. A crucial role for the Vitamin D receptor 
in experimental inflammatory bowel diseases. Mol 
Endocrinol 2003; 17:2386-92.

28. Guillot X, Semerano L, Saidenberg-Kermanac’h N, 
Falgarone G, Boissier MC. Vitamin D and inflammation. 
Joint Bone Spine 2010; 77:552- 7.

29. Hewison M. Vitamin D and the immune system: New 
perspectives on an old theme. Endocrinol Metab Clin 
North Am 2010; 39: 365-79.

30. Timms PM, Mannan N, Hitman GA, et al. Circulating 
MMP9, Vitamin D and variation in the TIMP-1 
response with VDR genotype: Mechanisms for 
inflammatory damage chronicdisorders? QJM 2002; 
95:787-96.

31. Amer M, Qayyum R. Relation between serum 
25-hydroxyvitamin D and C-reactive protein in 
asymptomatic adults (from the continuous National 
Health and Nutrition Examination Survey 2001 to 
2006). Am J Cardiol 2012; 109:226-30. 

32. Bertoldo F, Pancheri S, Zenari S, et al, Serum 
25-hydroxyvitamin D levels modulate the acute-
phase response associated with the first nitrogen-
containing bisphosphonate infusion. J Bone Miner 
Res 2010; 25:447-54.

33. Schleithoff SS, Zittermann A, Tenderich G, Berthold 
HEC, Stehle P, Koerfer R. Vitamin D supplementation 
improves cytokine profiles in patients with congestive 
heart failure: A double¬blind, randomized, placebo-
controlled trial. Am J Clin Nutr 2006; 83:754-9.

34. Mansouri etal BMC nephrology 2017,18;161,

35. Matias PJ, Ferreira C, Jorge C, et al. 25- hydroxyvitamin 
D3, arterial calcifications and cardiovascular risk 
markers in haemodialysis patients. Nephrol Dial 
Transplant 2009; 24: 611-8.

36. Memoli B. Cytokine production in haemo-dialysis. 
Blood Purif 1999; 17:149-58.

37. Memoli B, Postiglione L, Cianciaruso B, et al Role 
of different dialysis membranes in the release of 
interleukin-6-soluble receptor in uremic patients. 
Kidney Int 2000; 58:417-24.

38. Cantoma MT, Zhu Y, Froicu M, Wittke A. Vitamin D 
status, 1,25-dihydroxyvitamin D3, and the immune 
system. Am J Clin Nutr 2004; 80 6 Suppl:1717S-20S.

39. YEjj, Levels of Vitamin D receptor and CYP24A1 in 
pts with ESRD, AFR. Health SCI 16.462-467.

40. Kalousova, M, Dusilova, Vitamin D binding protein is 
not involved in pts with CKD. Biomed res. int, 2015 
492365.

41. Takemoto. f; Shinki. Gene expression of vitamin D 
hydroxyalse and megalin in the remnant kidney of 
nephrectomised rats, Kidney, Int, 2003, 64, 414-420.

42. De boer, IH; Sachs. Estimated GFR and circulating 
24,25, dihhydroxyvitamin D3 concentration, 
AJKD.2014,64,187-197.

43. Michaud j Naud Ouimet. Reduced hepatic synthesis 
of calcidol in uraemia. JASN 2010.21.1488-1497.

 
44. Boudville,N; INderjeeth. Association between 25 

hydroxyvitamin D, somatic muscle weakness and fall 
risk in ESRD, clin. Endocronology 2010,73,299 -304.

45. Jacob. A.I; Salmann. A; Sanitz; Z; Hollis. BW, Defective 
photoproduction of cholecalciferol in normal and 
uraemic humans, J Nutrition 1984 114.1313-1319.

46. Helming L, Bflse J, Ehrchen J, et al. lalpha, 25- 
dihydroxyvitamin D3 is a potent suppressor of 
interferon gamma-mediated macrophage acti-vation. 

6



Professional Med J 2018;25(2):264-270. www.theprofesional.com

CHRONIC KIDNEY DISEASE (CKD)

270

AUTHORSHIP AND CONTRIBUTION DECLARATION

Sr. # Author-s Full Name Contribution to the paper Author=s Signature

1

2

Adil Manzoor

Rashid Abasher

1st Author 

2nd Author 

Blood 2005; 106:4351-8.

47. Andress DL. Vitamin D in chronic kidney disease: 
A systemic role for selective Vitamin D receptor 
activation. Kidney Int 2006; 69:33- 43.

48. Wu CC, Chang JH, Chen CC, et al. Calcitriol 
treatment attenuates inflammation and oxi-dative 
stress in hemodialysis patients with secondary 
hyperparathyroidism. Tohoku J Exp Med 2011; 
223:153-9.

49. Fillipov jj; Zlatkov. B.K; Dimitrov. E,P; Svinarov, 
D Relationship between Vitamin D status 
and immunosuppressive therapy in kidney 
transplant recipients, biotechnol. biotecnol.
Equip2015,29.331-335.

50. Kim SM; Choi. HJ. Prevalence of vitamin D deficiency 
and effects of supplementation with Cholecalciferol 
in Pts with CKD, J, Renal Nutrition 2014.24.20-25.

51. Guessous. I;. McCLEllan. W; Kleinbaum. D, 
Comparisons of serum Vitamin D levels, status and 
determinants in population with and without CKD not 
requiring renal dialysis; A 24 hour urine collection 
population based study J, Renal nutr.2014.24.303-312.

52. Ahmadi. F; Damghani. Association of low vitamin 
D with metabolic syndrome in Haemodialysis Pts, 
Haemodialysis Int 2016,20.261-269.

53. Liu, GL. Pi. H. C; Hao. Vitamin D Status is an 
Independent risk Factor for global cognitive 
impairment in Peritoneal Dialysis pts. PLOS ONE 
2015, 10 e0143782.

54. Obi, y; Hamano. T; Ichimaru, Vitamin D deficiency 
predicts decline in allograft function, Clin, 
endocronol. Metab 2014, 99.527-535.

55. Biename. f; Girard, D Vitamin D status and outcomes 
after transplantation, JASN 2013,24,831-841.

56. Li, YC. Renoprotective effects of Vitamin D analogs, 
Kidney Int 2010, 78 ,134- 139.

57. Andrukhova, O, Slavic, Vitamin D is a regulator of 
endothelial nitic oxide synthase and arterial stiffness 
in mice. Mol, Endocrinol, 2014,28,53-64.

58. Namir, Y; Cohen, Vitamin D levels, Vitamin D 
supplementation and prognosis In Patients with 
CKD. Clinical nephrol, 2016, 86,165-174.

59. Jean. G; Latailade, DI, Impact of Hypovitaminosis D 
and Alfa calcidol therapy on survival of haemodialysis 
pts, Nephron clinical Practice. 2010 .118,c204-210.

60. Nakano, C, Hamano. Intact FGF 23 levels predict 
incident cardiovascular events before but not after 
the start of dialysis. Bone 2012, 50, 1266-1274.

7


