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Vitamin D 

➢1, 25(OH) 2 D exerts many important biological effects 
via its intracellular receptor (VDR) 
➢Main stimulus   =  PTH 
➢Main inhibitor  = FGF23  
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FGF-23 (Anti-Vit D) 

5 
biomarker for mortality. 

➢Produced by osteocyte+blast when↓GFR or↑PO4  
 

➢Action on Kidney 
▪ ↓↓ the 1 α –hydroxylase = ↓ 1,25(OH) 2 D 
▪ ↑ urinary PO4 excretion 
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Klotho 
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➢Transmembrane protein 

➢Forms a complex with the FGF receptor to ↑ FGF-23 affinity  

➢Ageing suppressor gene 





Emerging as a very 
powerful biomarker for 
mortality. 

Ageing suppressor gene 















Vitamin D 

➢1, 25(OH) 2 D exerts many important biological effects 
via its intracellular receptor (VDR) 
➢PTH  = Main stimulus  
➢FGF23 = Main inhibitor 

16 



Kidney International 2008 73, 

1355-1363DOI: 

(10.1038/ki.2008.35)  

Copyright © 2008 

International Society of 

Nephrology  

http://www.elsevier.com/termsandconditions
http://www.elsevier.com/termsandconditions


• Roles in immunity, inflammation, vascular and 
cardiac function, and insulin resistance. 
 

In the kidney 
– influences mesangial cell and podocyte proliferation 
– downregulates RAS (via renin inhibition) 
– prevents glomerular hypertrophy 
– decreases cytokine production, reduces inflammation, 

and blocks epithelial to mesenchymal transition. 
 

• It may ameliorate proteinuria, glomerulosclerosis, 
and tubulointerstitial fibrosis. 

Vitamin D 















Vitamin D as Nephroprotective in CKD? 
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Active Vit D Therapy in CKD (RCT) 

• Lower uPCR 

• Lower PTH level 

• Lower CRP level 

• T2DM + albuminuria + ACEI or ARB  
–  uACR in paricalcitol added group 

– eGFR 

– serum creatinine without affecting iothalamate GFR 
measurements 

– ↓ BP 

• Much further work is needed in this area 
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Active Vit D Therapy in CKD = Outcome 

 

• Use in pats on dialysis & with CKD 

      improved survival 

 

• Active Vit D has also been associated with 
slower progression to ESRD 

34 

Shoben AB, Rudser KD, de Boer IH, Young B, Kestenbaum B: 

Association of oral calcitriol with improved survival in nondialyzed CKD.  
J Am Soc Nephrol 19: 1613–1619, 2008 



Vitamin D as Cardioprotective in CKD? 



. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Patterns of central aortic BP  

in NORMAL conditions 

NORMAL ARTERY 



Figure 1 

NORMAL ARTERY 

Patterns of central aortic BP  

in PATHOLOGICAL conditions 

➢ Stiffened=PWV    

Transmission time = reduced 

➢ Early return to heart 

➢ Increases late systolic pressure 
(Augmentation)  

➢ Myocardium = pump against  
        increased load 

 O2 demand,  SV, LVH 

 Supply  

HYPERTENSIVE ARTERY 



. 

 
. 

 
 
. 

 
. 

 
. 

. 





Lowered 
toward 
normal 
range 

Data support?          Safety ! 

suggest 
avoiding 

hypercalcemia 
(2C) 

2009 

2017 



CKD-MBD: treatment 

4.1.2: To lower elevated phosphate levels toward the normal range (2C) 
• Dietary PO 

4 restriction 
• Oral phosphate binders (prevent absorption) 
• Removal through adequate dialysis 
 

4.1.3: To avoid hypercalcemia (2C) 
• Appropriate Ca intake ± supplement (including Ca-containing binders) 
• Appropriate vitamin D treatment. 
• Appropriate dialysate concentration. 

 

4.2: ? PTH levels. For 5D ≈ 2 to 9 times upper normal limit for assay (2C) 
• Correct hyperphosphatemia, hypocalcemia, 
• Calcitriol or vitamin D analogues (e.g. alfacalcidol, paricalcitol) 
• Calcimimetic agent. 
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Ferric citrate combines with dietary phosphorus in GI tract 
Excess ferric ions are reduced by bowel mucosa to ferrous iron 
and absorbed into systemic circulation 



Sevelamer hydrochloride 

    -first non-calcium, non-aluminium based phosphate binder 

    -as effective as calcium containing binder 

    -similar adverse events profile to placebo 

    -major drawbacks are GI side effects, pills burden and cost 
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4.1.3: To avoid hypercalcemia (2C) 
• Appropriate Ca intake ± supplement (including Ca-containing binders) 
• Appropriate vitamin D treatment. 
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What I would like to share my learning  

• Vitamin D = Classic effect / Non-classical Effects 

• Low Vit D  

 all-cause mortality, cardiovascular events, peripheral 
vascular disease, hypertension, congestive heart failure, 
and the later need for renal replacement therapy 

• Vit D t/m = Beneficial but adverse effect  

• PTH, FGF23 & Klotho 
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Thank You For Your Kind Attention 

Khin Maung Htay 

htayrenal@gmail.com 

Wishing all of you in good health and happiness 
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