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• Bone metabolism and disturbances occur in 
early stage of renal impairment and continue 
throughout progression loss of kidney 
function.

• Early management is crucial to improve QOL 
and longevity of CKD patient







Goal of Therapy

• Maintain serum calcium and phosphorus level 
within normal range

• Prevent or reduce development of 
hyperparathyroid hyperplasia

• Restore skeleton to near normal as possible

• Prevent extraskeletal calcification

• Avoid exposure to toxic agents (eg: aluminium)

• Reduce cardiovascular morbidity and improve 
long-term outcome



Target Range of corrected Ca++ , P and Ca-P product

Stage 
CKD

Serum P
(mg/dL 
[mmol/L])

Corrected Ca++

(mg/dL[mmol/L])
Ca-P product
(mg2/dL2

[mmol2/L2])

3 2.7-4.6 
(0.87-1.49 
mmol/L)

8.4-10.2 
(2.1-2.54 mmol/L)

<55 
(<4.5mmol2/L2)4

5 3.5-5.5 
(1.13-1.78 
mmol/L)

8.4-9.5 
(2.1-2.37 mmol/L)

Ref: KDOQI 2017



Calcemic response to PTH



How does serum P affect
calcemic response to PTH?

1st mechanism:

High serum P

2nd mechanism:

High serum P

Paolo Raggi and Michael Kleerekoper (March 5, 2008).Contribution of Bone and Mineral
abnormalities to Cardiovascular Disease in Patients with Chronic Kidney Disease, Clin J Am Soc

Nephrol 3:836-843.

Interact with free 
serum Ca++

Less free serum Ca++

Lowers parathyroid gland’s 
ability to detect Ca++

Promote PTH release

Downregulating calcium sensing 
receptors in parathyroid gland cells

Parathyroid gland fail to response 
to high serum Ca level



اختلالات استخواني در بيماران دياليزي

















Key Messages: Patients with hypertension, diabetes, 
excessive suppression of PTH, and poor nutritional status 
are more prone to fractures. Serum corrected calcium 
and ALP were independent risk factors of fragility 
fracture. Patients with initial fragility fracture had more 
CV events and higher mortality.
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Alterations of mineral-bone metabolism are associated with 
increased risk of fracture. In this study, we analyzed the changes 
of mineral-bone metabolism-associated parameters in ESRD 
patients with initial fragility fracture. As shown in Table 1, higher 
serum ALP, corrected calcium, and lower serum iPTH levels were 
found in the FF group compared with the control group (p < 
0.05). No significant differences in phosphorus and calcium-
phosphorus product were found between the two groups.

We further assessed the incidence of initial fragility fracture in 
patients with different levels of serum corrected calcium, 
phosphorus, and iPTH. According to the KDIGO 
recommendations regarding target corrected calcium (2.1–2.5 
mmol/L) and phosphorus (1.13–1.78 mmol/L) or K/DOQI 
guideline recommendations about target iPTH (150–300 pg/mL) 
in CKD5 patients, the 354 patients were divided into three 
subgroups: lower, target, and higher level subgroups, 
respectively. As shown in Figure 2, fractures were more likely to 
occur in the higher level subgroups by corrected calcium levels 
as well as in the lower iPTH group (p < 0.05). However, no 
differences were found among the various serum phosphorus 
subgroups (p > 0.05).

Alterations of mineral-bone metabolism are associated with 
increased risk of fracture. In this study, we analyzed the 
changes of mineral-bone metabolism-associated parameters 
in ESRD patients with initial fragility fracture. Higher serum 
ALP, corrected calcium, and lower serum iPTH levels were 
found in the FF group compared with the control group (p < 
0.05). 

No significant differences in phosphorus and calcium-
phosphorus product were found between the two groups.

We further assessed the incidence of initial fragility fracture 
in patients with different levels of serum corrected calcium, 
phosphorus, and iPTH. According to the KDIGO 
recommendations regarding target corrected calcium (8.4–
10.2 mg/dl) and phosphorus (2.7_4.6 mg/dl) or K/DOQI 
guideline recommendations about target iPTH (150–300 
pg/mL) in CKD5 patients, the 354 patients were divided into 
three subgroups: lower, target, and higher level subgroups, 
respectively. As shown in Figure 2, fractures were more likely 
to occur in the higher level subgroups by corrected calcium 
levels as well as in the lower iPTH group (p < 0.05). However, 
no differences were found among the various serum 
phosphorus subgroups (p > 0.05).



•avoid high protein diet, milk, carbonated 

beverage, cheese, sardine, soybean

•to keep dietary phosphorus at 800-

1000mg/day ( or 800-1200mg/day if patient 

undergoes dialysis)

•Use Phosphate Binders 

(Calcium Carbonate / Aluminium Hydroxide / 

Sevelamer / Lanthanum)

Phosphate Restriction / Phosphate Binder



Dietary P restriction 

Reduced PTH level
(independent of Ca & calcitriol level)











Conclusion
The PCT showed to be efficient in the maintenance of 
serum phosphorus in the individuals who adhered well to 
the tool, without the administration of phosphate binders. 
Such a method can assist in patient adherence to 
treatment and enables better diet flexibility





Paricalcitol and calcitriol result in similar ≥50% reduction of 
parathyroid hormone, calcium concentration, phosphate 
concentration, calcium phosphate, alkaline phosphatase, 
hypercalcemia, adverse events, and serious adverse events for 
secondary hyperparathyroidism in dialysis patients.





Conclusion: PTX is a safe and effective therapy for 
treating SHPT that is refractory to medical therapies 
and accompanied by related signs and symptoms in 
dialysis patients. All three operative techniques were 
effective in controlling SHPT.










