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RANK Ligand Is an Essential Mediator of Osteoclast
Formation, Function, and Survival

Pre-fusion i RANKL
.,.\ Osteoclast 2/ RANK
2 - Multinucleated
_"“\ : Osteoclast
: ' ,

‘—

S—
Hormones _ -
Growth factors o ' - e "N

Cytokines ‘ _ ‘Qv

o
-

Activated
Osteoblasts Osteoclast

Bone Formation

CFU-M = colony forming unit macrophage
M-CSF = macrophage colony stimulating factor AN
Adapted from Boyle WJ. et al. Nature. 2003.423:337-342 Bone Resorptiol
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Vitamin D metabolism

Vitamin D, foods

cholecalciferol UV lLight on skin
less
conversion
with renal

ZS—hydrnxylasel U fail
A.‘T 25(OH)D; | controlled -A_ '-“-
: calcifediol la—hydroxylase
simple, fast ) ‘

hydroxylation 24-hydroxylase

_lessactive \ .I
24,25(0H),D,
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PTH biological actions

multiple factors—— )

. a1
V
Ca%t  OF: ol

increased Ca bone resorptio
reabsorption.

less phosphate
reabsorption
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What happens in CRD ?

Renal Damage:
Reduced 1,25-Vit-D

Secondary Hyperparathyroidism:
Ca? + HPO4 — CaHPO4
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-
Bone Destruction
worker i.e. osteoclasts

Bone Reconstruction
worker i.e, osteoblasts
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Rare but dangerous consequence of uncontrolled
Ca x P product

Calcium deposits to the blood vessels and skin
prevent blood flow to the affected areas and cause
tissue death.

Typically affects the fingers, toes, ankles or the fat
and muscles of the thighs and/or buttocks.

Condition begins as painful, purple mottled areas.
The skin over these areas then ulcerates.

The ulcerations do not heal, Gangrene can occur and
the extensive infection can be fatal.
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% Each one gram change in serum albumin per deciliter
changes the serum calcium concentration by 0.8 mg/dl.
Normal serum albumin levels range from about 3.5 to 5.0

g/dl.

*In patients with below normal albumin levels, obtaining a
corrected calcium value can make the difference between
recognizing or missing an accurate diagnosis of
hypercalcemia.



Calculating Corrected"‘Cal_f

Albumin Corrected Calcium =
Serum calcium + [(4 -albumin) X 0.8]

Example: Ca of 10.5 mg/dl
& Alb of 2.5 g/dl:

= 10.5+[(4 - 2.5) X 0.8] = 11.7
mg/dl(new calcium value which would
correctly lead to a diagnosis of
hypercalcemia)



% P<5.5 Ca<9.5-> Cacontaining P binder

* P<55 Ca>9.5 no P bhinder

(if vascular calc.= non calcium containing P binder)

» P>55 Ca<9.5 - Cacontaining P binder
If Cax P <55
» P>5.5 Ca>9.5- non Cacontainting P binder

% Ca containing P binders must not be used if:

PTH <150
corrected Ca >10.2



“*A 45 years old man under hemodialysis for 6
years due to chronic GN (wt =70 kQ)

Ca = 9.8 mg/dl

P =5.7mg/dl

intact PTH = 600 pg/ml|
albumin =3.7 gr/dl
dialysis 3 x4 h/wk

What type of bone disease ?
*How do you manage it?



Diet = 800-1000 mg P /d
Phosphate binder?
Types of Phosphate binder?
Calcium containing
CaCO3
Ca acetate
non calcium containing
renagel
lanthanum carbonate
Mg
Al



“P>55 Ca>9.5 22non Cacontainting P
oinder

*Dose?

*Depends on P blood level

daily removal
daily intake /absorption
binder potency

4

L)

*

4

L)

*



39 mg P will bind to 1 gr CaCO3

<45 mg P will bind to 1 gr Ca acetate
32 mg to each 400 mg renagel

64 mg to each 800 mg renagel tab
“15.3 mg to each Al tab

22.3 mg to 5 ml AIOH3



“* For each gr protein intake consider 10-12mg P intake
70x 1.2x 10=840 mg /d
840 x 60% = 504 mg /d = accumulation
each dialysis P removal = 700-800 mg
CAPD=-> 300 mg/d
800 x 3= 2400 mg
504 x 7 = 3528

3528 — 2400 = 1128 /7= 160 mg /d ( amount of P that
must be bound)

64 mg to each 800 mg renagel tab
about 3 renagel tab /d

Ca-P recheck within 1-4 wks

PTH g 1-3 months



If intact PTH >300 & Ca<9.5& P<55 & CaxP
<55

Corrected Ca >10.2 ->stop

Corrected Ca 9.5-10.2 =50% dose
reduction

corrected Ca rising = dose reduction



< 25(0OH) D3 ( calcifediol)

% 1,25 (OH) D3 (calcitriol, rocaltrol)
< lalpha (OH) D3 ( alphacalcidiol ,one alpha)
% lalpha (OH) D2 (doxercalciferol , hectoral)

»
*

*

22 oxa 1,25 (OH) D3 (22 oxacalcitriol ,maxacalcitol)

*
*

*

19 nor 1,25( OH) D2 (paricalcitol , zemplar)

*

*
*

24,25(0H)D3



“* Indicated in all pts with intact PTH >300 and Ca >8.4

(decrease parathyroidectomy,cardivascular
hospitalizations,Fx)

Hyperphosphatemia is not contraindication
starting dose 30 mg/d =180 g4wks
cinacalcet must not be started if Ca<8.4

during Tx = Ca <7.4 ->stop
7.4-8.4-> adding vit D and /calcium if P <5.5
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