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Phosphorus homeostasis







Phosphorus dysregulation in CKD



Chronic Kidney Disease—Mineral and Bone Disorder (CKD-MBD)
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Prevalence of hypgrphosphatemia




Why should we treat
hyperphosphatemia?






Elevated serum phosphorus levels and elevated levels of calcium-phosphorus

product has been implicated as a major factor in the development of tissue and

arterial calcification and cardiovascular disease.

Curr Opin Nephrol Hypertens 10:563+56 8. 2001 Lippincott Williams & Wilkins.



Serum Phosphorus and Vascular
Calcification

Pediatric studies of surrogate markers of vascular abnormalities

N

No of Ca x P P P Vit D PTH

patients binders
Litwin, 2000 37 Yy y V Yy
CIMT
Mitsnefes, 2005 16
CIMT/stiffness Y Y Y Y Y
LVM Y Y Y Y
Civilibal, 2006 39 Y Y Y Y Y
CAC
Ruiz, 2007 4 Y
CAC
Shroff, 2007 85
CAC Y Y Y
CIMT Y Y Y




Increase in mortality
risk




Serum Phosphorus and Mortality

Elevated serum phosphate increases mortality risk

The mortality rate increases by 6% for each 0.3mmol/L rise in phosphorus levels



Serum Phosphorus and Mortality

Ganesh SK, Stack AG, Levin NW, et al. Association of elevated serum PO4, Ca6PO4 product and PTH with cardiac
mortality risk in chronic hemodialysis patients. Am J Kidney Dis




Progression of
bone Impairment

Wesseling, Salusky (2013), Pediatr Nephrol
28:617-625



Progression of
CKD



INVISIBLE THIEF



How do we diagnose
hyperphosphatemia?



(Grade: 2D)
\

eBeginning of G2

/
(V)
O N
Grade: 3A
3 e
= eCa+P+PTH + ALP
= —-—-"
6-12 ms Based on baseline levels
&CKD progression
G4 3-6 ms 6-12 ms 12 ms
G5 1-3 ms 3-6 ms 12 ms
_ 2017

(Not graded)



How do we treat
hyperphosphatemia?



Treatments should be based on SERIAL assessments of P, Ca, PTH, and ALP.
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Treatments should be based on SERIAL assessments of P, Ca, PTH, and ALP.
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Dietary
management of
hyperphosphatemi
a






Dietary management of hyperphosphatemia

Management of requirements

Determination of requirements

Assessment of intake

Dietary sources
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Dietary
sources



Main dietary
sources of P
in children

(Ungraded,




Main dietary
sources of P
in children

(Ungraded,




Preservative

Unseen
sources of P
in children

(Ungraded,




Preservative

Unseen
sources of P
in children

(Ungraded,




Unseen
sources of P
in children

(Ungraded,
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(Grade C)

Assessment of intake




Dietary management of hyperphosphatemia

Management of requirements

Determination of requirements

Assessment of intake

Dietary sources




Determination of requirements

within the SDI for

(Grade C)




Suggested
dietary intake




Dietary management of hyperphosphatemia
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Management of requirements

lower limit of SDI for age,

the

(Grade C)

-+ 35 0 c 0

~—r



Management of requirements

m® 6 = € 0O On



Management of requirements

90-100%
Bioavailability

® 6 = € 0 O»n



Management of requirements

Adequate protein
content

® 6 = € 0 O»n



Management of requirements

Adequate protein
content

® 6 = € 0 O»n



Management of requirements
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Management of requirements

P-containing
preservatives

Plant
origin

Low P/prt
ratio

Boiling




Treatments should be based on SERIAL assessments of P, Ca, PTH, and ALP.
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Pharmacological
management of
hyperphosphatemi
a



Phosphate binders



Phosphate binders

Mechanism of action



Phosphate binders

Classification



Phosphate binders

Classification



Phosphate binders

Decisions about phosphate
lowering therapies should be
based on progressively or
persistently increased
phosphate levels.

WHEN?

(Not graded)
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Phosphate binders

WHICH?

2017

In children with CKD G3a-—
G5D, it is reasonable to base
the choice of phosphate-
lowering treatment on serum
calcium levels.

(Not graded)



Phosphate binders

HOW MUCH? They should not be used as a
fixed dose, but should be

adjusted to reflect the P content
of a meal or snack.

(Fissell et al., Hemodial Int, 2016)



Phosphate binders

HOW MUCH?



Phosphate binders

HOW? All binders should be taken with
food to achieve maximum

efficacy and avoid unwanted
side effects.

(Chan et al., Aus Prescr, 2017)






It is suggested that in patients with
CKD G3-5, not on dialysis, VD
deficiency should be evaluated
whenever iPTH levels are
progressively rising or persistently
above UNL. VD deficiency should be
treated by native VD, with a target of
circulating 25-D levels ranging
between 20—30 ng/ml (2C).

2017



CKD G3a-G5 not on dialysis
* In children: Calcitriol and vitamin D analogues may be
considered to maintain serum calcium levels in the age-
appropriate normal range (Not Graded).

* |n adult: We suggest that calcitriol and vitamin D
analogues not be routinely used (2C). It is reasonable to
reserve the use of calcitriol and vitamin D analogues for
patients with CKD G4—-G5 with severe and progressive
hyperparathyroidism (Not Graded).

CKD G5D
* We suggest maintaining iPTH levels in the range of
approximately 2 to 9 times the upper normal limit for the
assay (2C).

* |n patients requiring PTH-lowering therapy, we suggest
calcimimetics, calcitriol, or vitamin D analogues, or a
combination of calcimimetics with calcitriol or vitamin D
analogues (2B)
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Dialytic management
of hyperphosphatemia






* Almost 50% of HD patients have serum P >
recommended treatment targets despite the
use of phosphate lowering agents and dietary

recommendations.

* Children treated by conventional dialysis
regime still have an increased risk of
cardiovascular morbidity.

Groothoff et al. Kidney Int. 2002; 61:621—-629.
Foley et al. ] Am Soc Nephrol. 1998; 9:516-523.
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Non-dietary
management



CKD
Hyperphosph




Source
Bileavalilalility;

Unseen sources

G:1-2
5%  G:3

DIET
30% Food preparation




Thank you



Hyperphosphatemia in children with CKD:

It starts earlier than in adults with CKD.
It occurs secondary to Hyperparathyroidism only.
It is efficiently managed by conventional hemodialysis.

o 0 T o

None of the above.



In children with advanced CKD and
hyperphosphatemia, it is important to:

o 0 T o

Limit dietary P intake to within the SDI.
Preferer food with high protein/phosphate.
Recommend animal origin than plant origin protein.

None of the above.



In the pharmacologic treatment of
hyperphosphatemia in children with CKD:

P binders should be started early.
Sevelamer HCL is preferred than ca carbonate.

Active D is routinely given in CKD-stage 4.

o 0 T o

None of the above.



