
CKD-MBD 

Dr mirhosseini

Assistant Professor of Nephrology



CKD-MBD

• Chronic kidney disease–mineral and bone disorder (CKD-
MBD) is a common complication of chronic kidney disease and 
is a part of broad spectrum disorders of mineral metabolism. 





Reduced glomerular filtration of phosphate leads to phosphate 
retention 

becoming clinically evident at stage 4–5 CKD.

Reduced renal mass reduced activity of 1 –hydroxylas thus 
failure to increase calcitriol production

calcitriol concentrations begin to fall at stage 3 CKD 

direct result of phosphate retention or as a secondary effect via 
FGF-23 stimulation. 

Pathogenesis of CKD MBD 



Pathogenesis of CKD MBD 

• Lowered calcitriol leads to reduced calcium absorption from 
the gut and proximal tubule

• The net effect is secondary hyperparathyroidism (i.e. 
abnormally high PTH concentrations as an appropriate 
response to hypocalcaemia), which further aggravates 
hyperphosphataemia (positive feedback). 



Pathogenesis of CKD MBD

- Reduced expression of vitamin D receptors (VDRs), 

• calcium-sensing receptors (CaSRs), FGF receptors, and klotho
in the parathyroid glands. 

• FGF-23

• is a circulating peptide, secreted by bone osteocytes and 
osteoblasts in response to calcitriol, increased dietary 
phosphate load, PTH, and calcium. 

• Klotho

• , a transmembrane protein produced by osteocytes, is 
required for FGF-23 receptor activation. 

• Inadequate response to PTH, which normally promotes 
phosphaturia and calcium reabsorption, or to FGF-23, which 
also enhances phosphate excretion. 









BONE DISEASE DUE TO CKD 
• Osteitis fibrosa: increased osteoclast & osteoblast activity, 

peritrabecular fibrosis, and increased bone turnover. 

• Osteomalacia: defective mineralization of newly formed 
osteoid most often caused by aluminum deposition; bone 
turnover is decreased.

•

• Adynamic bone disease : abnormally low bone turnover. 

• Osteopenia or osteoporosis

• Mixed renalosteodystrophy

• Others (e.g., chronic acidosis, β2-microglobulin amyloidosis). 









VASCULAR CALCIFICATIONS 

• In CKD-MBD, there is a greater proportion of calcification in 
the arterial media which causes vascular stiffness and 
hypertension. 

• Calciphylaxis is a condition where small cutaneous blood 
vessels become calcified, leading to acute, painful necrosis 
and ulceration of the skin. It is strongly associated with the 
presence of CKD-MBD 





manifestation

• Bone Disease: 

• Most cases are asymptomatic
Weakness, fractures, bone and muscle pain. Tendon rupture
Avascular necrosis (especially in dialysis). Extra skeletal 

Calcifications: 

• Vascular calcification: systolic hypertension, left ventricular 
hypertrophy , and impaired coronary artery perfusion. 

• Soft tissue calcification. 







Treatment

• 2nd hyperPTH and hyperphosphataemia

• 1.Dietary phosphorous restriction  dietary phosphate intake 
to 900 mg/day 

• 2. Phosphate binders

• 3. Calcitriol or other Vit D analogues.

• 4. Calcimimetics

• 5. Parathyroidectomy



PHOSPHATE BINDERS

• Agents containing calcium are inexpensive and well tolerated, 
but these may contribute to vascular calcification.

• Non-calcium-containing phosphate binders (lanthanum and 
sevelamer) have the advantage of reducing calcium intake and 
thus slowing vascular calcification. 





• Sevelamer: Calcium-free, aluminium-free 
phosphate binders 

• Sevelamer was approved by the US Food and Drug 
Administration (FDA) in 1998. 

• Sevelamer not absorbed from the GI tract. 

• Reduces total and LDL, while increasing HDL, cholesterol. 

• Sevelamer is commonly initially used over lanthanum, 
although equally effective in lowering Phosphate, as the long-
term data on safety of Lanthanum are more limited. 





CALCINOMIMETIC AGENTS 

• Calcium-sensing receptor (CaSR) is a G protein–coupled 
receptor identified as an essential molecule for the regulation 
of PTH secretion by extracellular calcium (Ca). 

• Binding of extracellular Ca inhibits PTH secretion 

• Calcimimetics are agents that increase the sensitivity of the 
calcium- sensing receptor (CaSR) in the parathyroid gland to 
calcium, regulating PTH secretion and the gland hyperplasia. 





DOSAGE AND ADMINISTRATION

• 30 mg once daily with food or shortly after a meal. 

• Serum calcium and phosphorus should be measured within 1 
week and PTH measured 1 to 4 weeks after initiation 

• Cinacalcet should be titrated no more frequently than every 2 
to 4 weeks through sequential doses of 60, 90, 120, and 180 
mg once daily to target iPTH

• PTH levels should be assessed no earlier than 12 hours after 
dosing with Cinacalcet. 



ADJUVANT WITH VITAMIN D 
ANALOGUES 
• Treatment is associated with hypocalcaemia, 

hyperphosphataemia and an increased requirement for 
calcium supplements. 

• The long-term consequences of these effects are unknown, 
thus the use of cinacalcet is recommended only in patients 
with CKD stage 5. 

• They generally used to adjunct treatment with vitamin D 
analogues where the latter have not sufficiently suppressed 
PTH production 





• Vitamin D, calcitriol, and vitamin D analogs 

• •Most dialysis patients with increased plasma iPTH levels 
(>300 pg /mL) require treatment with calcitriol or vitamin D 
analogs.

• • Because calcitriol increases gastrointestinal absorption of 
calcium and phosphate, more selective vitamin D analogs have 
been developed that may reduce the risk of hypercalcemia
and hyperphosphatemia. 



Vitamin D, calcitriol, and vitamin D 
analogs 

• The continued up-titration with active vitamin D to 
supraphysiologic levels, if necessary to suppress PTH, is often 
successful in lowering PTH, but frequently achieves this one 
goal at the expense of hypercalcemia and 
hyperphosphatemia.

• The effect of oral pulse alfacalcidol is superior to its daily use 
in the treatment of 2nd hyperparathyroidism

• The efficacy of oral alfacalcidol is similar to that of IV in 
managing 2nd hyperparathyroidism. 

• Calcitriol or the synthetic analog should be discontinued for 
frank hypercalcemia (>10.2 mg/dL). 



Vitamin D, calcitriol, and vitamin D 
analogs 

• Contraindications 

• Calcitriol or synthetic vitamin D analogs should not be given 
until the serum phosphorus concentration has been

• controlled (<5.5 mg/dL) and the serum calcium is <9.5 mg/dL.

• Low plasma PTH concentration, possibly <150pg/mL, because 
of the association with adynamic bone d sease. 



Adynamic Bone Disease (ABD) 

• 1. Decreasing the doses of calcium-based phosphate Binders.

•

• 2. Using non-calcium-based phosphate binders.

•

3. Decreasing or stopping active vitamin D analogs. 

• 4. For patients on dialysis, possibly by using a low dialysate 
calcium concentration. 






