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Vitamin D deficiency (<20 ng/mL) and insufficiency (20–29 ng/mL) 
are common among patients with CKD or undergoing dialysis.
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Vitamin D3 biotransformation pathway
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Physiological disturbances reported in children at different serum 25(OH)D levels
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Causes and risk factors for 25(OH)D deficiency or 
insufficiency in CKD and dialysis patients.

- Age, 
- Female sex 
- Adiposity 
- Proteinuria 
- Low physical activity 
- Peritoneal dialysis 
- Diabetes mellitus 
- Impaired 25(OH)D tubular reabsorption 
- Reduced skin synthesis of vitamin D 
- Calcineurin inhibitor prescriptions 
- Reduced hepatic synthesis of Calcidiol (secondary to a 

PTH-mediated reduction in liver CYP450 isoforms)
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Prognosis of CKD, by 
categories of GFR and 

albuminuria.



JASN 2010; 21: 1488 –1497 

• Uremic rats had 52% lower concentrations of serum calcidiol. 
• Uremic rats produced 71% less calcidiol and 48% less calcitriol after the 

administration of vitamin D3 or 1alfa(OH)vitamin D3, respectively, 
suggesting impaired C-25-hydroxylation of vitamin D3. 

• Uremia associated with a reduction of liver CYP450 isoforms 
• Parathyroidectomy prevented the uremia-associated decreases in 

calcidiol and liver CYP450 isoforms.



Association between vitamin D deficiency or insufficiency 
and outcomes for CKD and dialysis populations

- Secondary HPT and high bone turnover markers
- Low bone mineral density 
- Muscle weakness and risk of falls 
- Metabolic syndrome and obesity, insulin resistance 
- Left ventricular hypertrophy and atherosclerosis 
- Vascular calcification and arterial stiffness 
- Cognitive impairment 
- Progression of kidney disease 
- Mortality
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Wang – Am J Clin Nutr 2008;87:1631

Cardiovascular event-free survival probability of patients in 
relation to serum 25(OH)D
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Overall survival probability of patients in relation to serum 
25(OH)D



Reported effects of vitamin D supplementation on CKD and 
dialysis patients.

- Serum PTH level decrease
- Serum 1,25(OH)2D level increase 
- Reduced proteinuria 
- Endothelial cardiovascular markers improvement 
- Inflammation markers decrease
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Russo R et al. J Nephrol (2014) 27:483–494

Studies on the therapeutic effects of vitamin D in PD are limited and describe 
small population samples. 
• Vitamin D compounds reduce PTH levels, but not consistently. 
• The administration of active vitamin D in PD may have interesting 

pleiotropic effects. According to these effects, vitamin D could help to 
preserve residual renal function and ensure efficient peritoneal 
membrane dialysance



Potential pleiotropic effects of vitamin D in PD patients
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KDOQI and KDIGO experts have recognized that vitamin D 
insufficiency and deficiency should be avoided in CKD

and dialysis patients by using supplementation to prevent SHPT.

2018;168:422-430



KDIGO 2017 guideline 3.1.3: 
In patients with CKD G3a to G5D, we suggest that 25-(OH)D 
(calcidiol) levels might be measured, and repeated testing 
determined by baseline values and therapeutic interventions. 
(Grade 2C recommendation) We suggest that vitamin D 
deficiency and insufficiency be corrected using treatment 
strategies recommended for the general population. (Grade 
2C recommendation)

Ann Intern Med. 2018;168:422-430
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Why use supplements for vitamin D deficiency or 
insufficiency for CKD and dialysis patients?

- Low serum 25(OH)D level is reported in approximatively 90% of CKD 
and dialysis patients

- 25(OH)D is the fuel for endocrine renal and cellular 1,25(OH)2D 
synthesis

- 25(OH)D interacts with VDR in various target organs
- Low vitamin D status leads to SHPT
- 25(OH)D deficiency and insufficiency are associated with progression 

of renal disease, morbidity and mortality in CKD and dialysis patients
- Nutritional compounds are inexpensive, not harmful, and are 

effective for preventing SHPT
- Pleiotropic effects such as improvements in proteinuria and 

cardiovascular disease have been reported
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Unanswered questions on vitamin D in CKD and dialysis 
patients

- What is the optimal serum 25(OH)D target level according to different CKD 
stages and severity of SHPT?

- Should we supplement patients with low serum PTH level?
- What is the optimal 25(OH)D level for different outcomes (proteinuria, 

fractures, cancer, cardiovascular and immune disease)?
- Is it necessary to maintain native vitamin D supplements in patients treated 

with VDRAs?
- Other than hypercalcemia, is there long-term toxicity associated with 

maintaining high serum 25(OH)D levels?
- Are daily vitamin D doses better than weekly or monthly bolus doses?
- Large RCTs with clinically meaningful endpoints (fractures, hospitalization, 

parathyroidectomy, death) are still required to assess the usefulness of 
different vitamin D compounds for CKD and dialysis patients
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