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KDIGO	CONTROVERSIES	CONFERENCE		
ON	CKD-MBD	(MADRID,	OCTOBER	2013)	

•  74	a[endees	from	5	conCnents	and	19	countries	

•  Represented	experts	in	adult,	pediatric,	and	transplant	
nephrology;	endocrinology,		cardiology,	bone	
histomorphometry,	and	epidemiology	

•  Divided	into	4	Breakout	Groups	
–  Vascular	CalcificaCon	

–  Bone	Quality	

–  Calcium	and	Phosphorus	

–  Vitamin	D	and	PTH	
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Conference recommendation… 

Overview	of	recommended	changes	
•  SelecCve	Update	in	Red	
•  Minor	AdaptaCon	in	Grey	
•  No	changes	leh	uncoloured	
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CHAPTER	4.1:	
TREATMENT	OF	CKD–MBD:		
LOWERING	HIGH	SERUM	
PHOSPHORUS	AND	MAINTAINING	
CALCIUM	

KDIGO
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ASSESSMENT	OF	PHOSPHORUS	AND	CALCIUM	

4.1.1:	In	paCents	with	CKD	Stages	3a-5D,	treatments	of	CKD-
MBD	should	be	based	on	serial	assessments	of	phosphorus,	
calcium	and	PTH	levels,	considered	together.	(Not	Graded)		

2009:	
No	comparable	statement	
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RATIONALE	

•  This	new	recommendaCon	was	provided	in	order	to	
emphasize	the	complexity	and	interacCon	of	CKD-MBD	
laboratory	parameters.	

•  Serum	phosphorus,	calcium	and	PTH	concentraCons	are	all	
rouCnely	measured	and	clinical	decisions	are	ohen	made	
based	on	these	values.	Clinical	decision	making	should	not	be	
based	on	a	single	result,	but	rather	on	the	trends.	Recent	
post-hoc	analyses	of	large	dialysis	cohorts	suggest	that	the	
prognosCc	implicaCons	of	individual	biochemical	components	
of	CKD-MBD	largely	depend	on	their	context	with	regard	to	
constellaCons	of	the	full	array	of	MBD	biomarkers.	
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CKD-MBD	PHENOTYPE	AND	ADJUSTED	RISK		
OF	DEATH	OR	CV	HOSPITALIZATION	

Block,	CJASN	2013.	

PTH	high	 Calcium	and	
Phosphate	high	

Calcium	and	
Phosphate	target	
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RATIONALE	

•  Furthermore,	therapeuCc	maneuvers	aimed	at	improving	one	
parameter	ohen	have	unintenConal	effects	on	other	
parameters.	Therefore,	the	Work	Group	considered	it	
reasonable	to	take	the	context	of	therapeuCc	intervenCons	
into	account	when	assessing	values	of	phosphorus,	calcium	
and	PTH,	and	felt	that	it	was	important	to	emphasize	the	
interdependency	of	these	biochemical	parameters	for	clinical	
therapeuCc	decision	making.	KDIGO
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ASSESSMENT	OF	PHOSPHORUS	AND	CALCIUM	

4.1.2:	In	paCents	with	CKD	Stages	3a-5D,	we	suggest	lowering	
elevated	phosphorus	levels	towards	the	normal	range.	(2C)	

2009:	
In	 pa;ents	 with	 CKD	 stages	 3–5,	 we	 suggest	 maintaining	 serum	
phosphorus	 in	 the	 normal	 range	 (2C).	 In	 pa;ents	with	 CKD	 stage	 5D,	we	
suggest	lowering	elevated	phosphorus	levels	toward	the	normal	range	
(2C).	
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RATIONALE	

•  There	is	an	absence	of	data	that	efforts	to	maintain	
phosphorus	in	the	normal	range	are	of	benefit	to	CKD	Stage	
3a-4	paCents,	including	some	safety	concerns.	Therefore,	
treatment	should	aim	at	overt	hyperphosphatemia.		

KDIGO
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P-BINDERS	IN	PREDIALYSIS	

PHOSPHATE	

FGF23	

CORONARY	
CALCIFICATION	

Block	G	et	al.	J	Am	Soc	Nephrol.	2012;23:1407-1415.	

ACTIVE	 PLACEBO	KDIGO
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ASSESSMENT	OF	PHOSPHORUS	AND	CALCIUM	

4.1.3:	In	adult	paCents	with	CKD	Stages	3a-5D,	we	suggest	
avoiding	hypercalcemia	(2C).	

In	children	with	CKD	Stages	3a-5D,	we	suggest	maintaining	
serum	calcium	in	the	age-appropriate	normal	range.	(2C)		

2009:	
In	pa;ents	with	CKD	stages	3–5D,	we	suggest	maintaining	serum	calcium	
in	the	normal	range	(2D).	

KDIGO
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EVOLVE	TRIAL:	LONGITUDINAL	LAB	VALUES	
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RATIONALE	

•  The	Work	Group	emphasizes	an	individualized	approach	to	
the	treatment	of	hypocalcemia	rather	than	recommending	
the	correcCon	of	hypocalcemia	for	all	paCents.	

•  Mild	and	asymptomaCc	hypocalcemia	(e.g.,	in	the	context	of	
calcimimeCc	treatment)	can	be	tolerated	in	order	to	avoid	
inappropriate	calcium	loading	in	adults.		KDIGO
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PEDIATRIC	PERSPECTIVE	

•  Childhood	and	adolescence	are	criCcal	periods	for	bone	mass	
accrual.	A	prospecCve	pediatric	cohort	study	showed	lower	
serum	calcium	levels	were	independently	associated	with	
lower	corCcal	volumetric	BMD	Z-scores,	which	predicted	
future	fractures.		The	Work	Group	recognizes	the	higher	
calcium	requirements	of	the	growing	skeleton	and	suggests	
that	serum	calcium	levels	are	maintained	in	the	age-
appropriate	normal	range.	KDIGO
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DIALYSATE	CALCIUM	

4.1.4:	In	paCents	with	CKD	Stage	5D,	we	suggest	using	a	
dialysate	calcium	concentraCon	between	1.25	and	1.50	mmol/l	
(2.5	and	3.0	mEq/l).	(2C)		

	

2009:	
In	 pa;ents	 with	 CKD	 stage	 5D,	 we	 suggest	 using	 a	 dialysate	 calcium	
concentra;on	between	1.25	and	1.50	mmol/l	(2.5	and	3.0	mEq/l)	(2D).	

KDIGO
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RATIONALE	

•  Two	addiConal	studies	of	be[er	quality	are	available;	
however,	they	do	not	allow	discriminaCon	of	benefits	and	
harm	between	calcium	dialysate	concentraCons	of	1.25	and	
1.50	mmol/l	(2.5	and	3.0	mEq/l).	Hence,	the	wording	is	
unchanged	but	evidence	grade	is	upgraded	from	2D	to	2C.		

KDIGO
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TREATMENT	

4.1.5:	In	paCents	with	CKD	Stages	3a-5D,	decisions	about	
phosphate-lowering	treatment	should	be	based	on	progressively	
or	persistently	elevated	serum	phosphorus.	(Not	Graded)		

	

2009:	
In	 pa;ents	with	 CKD	 stages	 3–5	 (2D)	 and	 5D	 (2B),	we	 suggest	 using	 phosphate-
binding	 agents	 in	 the	 treatment	 of	 hyperphosphatemia.	 It	 is	 reasonable	 that	 the	
choice	 of	 phosphate	 binder	 takes	 into	 account	 CKD	 stage,	 presence	 of	 other	
components	 of	 CKD–MBD,	 concomitant	 therapies,	 and	 side-effect	 profile	 (not	
graded).	
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RATIONALE	

•  The	2009	KDIGO	Guideline	commented	that	available	
phosphate	binders	are	all	effecCve	in	the	treatment	of	
hyperphosphatemia,	and	that	there	is	evidence	that	calcium-
free	binders	may	favor	halCng	progression	of	vascular	
calcificaCons	vs.	calcium-containing	binders	

•  But	concerns	about	calcium	balance,	uncertainCes	about	
phosphate	lowering	in	CKD	paCents	not	on	dialysis,	addiConal	
hard	endpoint	RCTs	and	a	systemaCc	review	(effects	on	
mortality	comparing	calcium-free	vs.	calcium	containing	
phosphate	binders)	prompted	in	the	decision	to	re-evaluate	
this	recommendaCon.	

KDIGO
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RATIONALE	

PHOSPHATE	

FGF23	

CORONARY	
CALCIFICATION	

Block	G	et	al.	J	Am	Soc	Nephrol.	2012;23:1407-1415.	

ACTIVE	 PLACEBO	KDIGO
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RATIONALE	
•  Block	et	al.	studied	subjects	with	essenCally	normal	

phosphorus	and	as	such,	normophosphatemia	may	not	be	an	
indicaCon	to	start	phosphate-lowering	treatments.		This	
suggests	that	that	early	“prevenCve”	treatment	of	
hyperphosphatemia	is	currently	not	supported	by	data	(see	
Rec	4.1.2)	

•  The	Work	Group	felt	that	the	updated	guideline	should	clarify	
that	phosphate-lowering	therapies	may	only	be	indicated	in	
case	of	“progressive	or	persistent	hyperphosphatemia”	

KDIGO
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RATIONALE	
•  The	broader	term	“phosphate-lowering	therapies”	is	

preferred	over	the	term	“phosphate-binding	agents”	
introduced	in	2009	Guideline	because	it	appears	likely	that	all	
possible	approaches	(i.e.,	binders,	diet,	dialysis)	can	be	
effecCve	

KDIGO
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TREATMENT	

4.1.6:	In	adult	paCents	with	CKD	Stages	3a-5D	receiving	
phosphate-lowering	treatment,	we	suggest	restricCng	the	dose	
of	calcium-based	phosphate	binders.	(2B)			

In	children	with	CKD	Stages	3a-5D,	it	is	reasonable	to	base	the	
choice	of	phosphate-lowering	treatment	on	serum	calcium	
levels.	(Not	Graded)	

	 2009:	
In	 pa;ents	 with	 CKD	 stages	 3–5D	 and	 hyperphosphatemia,	 we	 recommend	
restric;ng	 the	 dose	 of	 calcium-based	 phosphate	 binders…..in	 the	 presence	 of	
persistent	or	recurrent	hypercalcemia	(1B).	In	pa;ents	with	CKD	stages	3–5D	and	
hyperphosphatemia,	we	suggest	 restric;ng	the	dose	of	calcium-based	phosphate	
binders	in	the	presence	of	arterial	calcifica;on	(2C)	and/or	adynamic	bone	disease	
(2C)	and/or	if	serum	PTH	levels	are	persistently	low	(2C).	

KDIGO
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RATIONALE	

•  New	evidence	from	three	RCTs	supports	a	more	general	
recommendaCon	to	restrict	calcium-based	phosphate	binders	
in	hyperphosphatemic	paCents	of	all	stages	of	CKD.		

KDIGO
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PHOSPHATE	BINDERS	IN	MODERATE	CKD	

Block	G	et	al.	J	Am	Soc	Nephrol.	2012;23:1407-1415.	

ACTIVE	 PLACEBO	 PLACEBO	LANTHANUM	 SEVELAMER	 CALCIUM	

KDIGO
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PHOSPHATE	BINDERS	AND	MORTALITY	
(PREDIALYIS)	

All-Cause	Mortality	 Dialysis	IncepCon	

Di	Iorio	B	et	al.	Clin	J	Am	Soc	Nephrol	2012;7:487-493	

Calcium	 Sevelamer	 Sevelamer	Calcium	

KDIGO



Kidney	Disease:	Improving	Global	Outcomes	

SEVELAMER	VS.	CALCIUM	
(DIALYSIS)	

	

Di	Iorio	B	et	al.	Am	J	Kidney	Dis.	2013;62:771-778	

Arrythmias	 CV	Mortality	
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PEDIATRIC	PERSPECTIVE	

•  Concerns	regarding	the	adverse	effects	of	exogenous	calcium	
may	not	be	generalizable	to	children.		

	

•  Studies	of	calcium-	and	non-calcium-containing	binders	and	
other	therapies	that	impact	calcium	balance	should	consider	
the	needs	of	the	developing	skeleton.	The	observaCon	that	
serum	calcium	levels	were	posiCvely	associated	with	
increases	in	BMD	in	children	with	CKD,	and	this	associaCon	
was	significantly	more	pronounced	with	greater	linear	growth	
velocity,	illustrates	the	unique	needs	of	the	growing	skeleton.	

KDIGO
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PEDIATRIC	PERSPECTIVE	

•  In	light	of	the	lack	of	data	suggesCng	adverse	effects	of	
exogenous	calcium	in	children,	the	Work	Group	concluded	
that	there	was	insufficient	evidence	to	change	this	
recommendaCon	in	children,	who	may	be	uniquely	vulnerable	
to	calcium	restricCon.	

KDIGO
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DIETARY	PHOSPHATE	

4.1.8:	In	paCents	with	CKD	Stages	3a-5D,	we	suggest	limiCng	
dietary	phosphate	intake	in	the	treatment	of	
hyperphosphatemia	alone	or	in	combinaCon	with	other	
treatments.	(2D)			

It	is	reasonable	to	consider	phosphate	source	(e.g.,	animal,	
vegetable,	addiCves)	in	making	dietary	recommendaCons.	(Not	
Graded)		

2009:	
In	pa;ents	with	CKD	stages	3–5D,	we	suggest	limi;ng	dietary	phosphate	intake	in	
the	 treatment	 of	 hyperphosphatemia	 alone	 or	 in	 combina;on	 with	 other	
treatments	(2D).	

KDIGO
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RATIONALE	

•  The	principal	recommendaCon	remains	the	same	as	previous	
but	Work	Group	added	a	qualifier	statement	acknowledging	
other	sources	for	phosphorus:	natural	phosphorus	(as	cellular	
and	protein	consCtuents)	contained	in	raw	or	unprocessed	
foods;	phosphorus	added	to	foods	during	processing;	and	
phosphorus	in	dietary	supplements	or	medicaCons.	

KDIGO
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PHOSPHATE	AND	DIET	

Moe	SM	et	al.	Clin	Am	J	Soc	Nephrol.	2011;6:257-264	
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“HIDDEN”	PHOSPHATE	

Sherman	RA	et	al.	Clin	J	Am	Soc	Nephrol.	2009;4:1370-1373	

KDIGO
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CHAPTER	3.2:	
TREATMENT	OF	CKD–MBD:		
BONE	

KDIGO
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ASSESSMENT	OF	PHOSPHORUS	AND	CALCIUM	

3.2.1.	 In	paCents	with	CKD	Stages	3a-5D	with	evidence	of	CKD-
MBD	 and/or	 risk	 factors	 for	 osteoporosis,	 we	 suggest	 BMD	
tesCng	 to	 assess	 fracture	 risk	 if	 results	 will	 impact	 treatment	
decisions.	(2B)	

2009:	
In	pa;ents	with	CKD	stages	3–5D	with	evidence	of	CKD–MBD,	we	 suggest	
that	 BMD	 tes;ng	 not	 be	 performed	 rou;nely,	 because	 BMD	 does	 not	
predict	fracture	risk	as	it	does	in	the	general	popula;on,	and	BMD	does	not	
predict	the	type	of	renal	osteodystrophy	
(2B).	

KDIGO
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RATIONALE	

•  MulCple	new	prospecCve	studies	have	documented	that	
lower	DXA	BMD	does	predict	incident	fractures	in	paCents	
with	CKD	Stages	3a-5D.	

KDIGO
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RATIONALE:	Meta	analysis	
DEXA	determined	femoral	BMD	

BMD	low		
in	case	of	fracture	

BMD	high		
in	case	of	fracture	

Dialysis	PaCents	

Non-Dialysis	PaCents	 KDIGO
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KEY	MESSAGES	
•  It	is	important	to	emphasize	the	interdependency	of	serum	

Ca,	P,	and	PTH	for	clinical	therapeuCc	decision-making.		

•  Phosphate-lowering	therapies	may	only	be	indicated	in	the	
case	of	“progressive	or	persistent	hyperphosphatemia”.		

•  New	evidence	suggests	that	excess	exposure	to	exogenous	
calcium	in	adults	may	be	harmful	in	all	stages	of	CKD,	
regardless	of	whether	other	risk	markers	are	present	(e.g.,	
hypercalcemia,	arterial	calcificaCon,	adynamic	bone	disease	
or	low	PTH	levels).	KDIGO
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KEY	MESSAGES	

•  It	is	reasonable	to	limit	dietary	phosphorus	intake,	when	
considering	all	sources	of	dietary	phosphorus	(including	
“hidden”	sources).	

•  In	CKD	(including	post-transplantaCon)	DEXA	is	as	predicCve	
for	future	fracture	risk	as	in	the	general	populaCon	

KDIGO
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THANK	YOU	

To	the	KDIGO	staff	for	all	of	the	meCculous	help	they	have	
provided	in	creaCng	the	drah	Guidelines	and	with	the	
disseminaCon	of	knowledge	

	

Michael	Cheung	

Danielle	Green	

Tanya	Green	
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