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Mortalidad en hemodializados vs
poblacion general
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Enfermedad Cardiovascular y ERC

| .a enfermedad CV contribuye con el 40-50% de
las muertes en ERC

o |_a Incidencia es 15 veces mayor que la
poklacion general

* 40% de los pacientes que inician dialisis
llenen evidencia de enfermedad coronarna

* S0I015% tieneftincion ventieularnoermal




Factores de riesgo cardiovascular en la IRC

Tradicionales
Edad
Sexo varéon
Hipertension arterial
LDL-C elevado
HDL-C bajo
Diabetes

Tabaquismo
Inactividad fisica
Historia familiar ECV
HVI

Menopausia

Modificado de Sarnak MJ
et al. Hypertension 2003

No tradicionales y propios uremia

Albuminuria
Homocisteina

Lipoproteina(a) e isoformas de apo(a)

Remanentes lipoproteinas
Resistencia insulina
Hiperactividad simpatica
Anemia

Hipervolemia
Alteraciones electroliticas
! Estrés oxidativo
Inflamacién/malnutricion
1 Velocidad onda de pulso
? Factores trombogénicos
Alteraciones del sueno
Patréon “non deeper”
Alteracién balance 6xido nitrico/ET




Mortalidad Cardiovascular
Calcificaciones Vasculares y Fostato

El riesgo de muerte CV en IRC es mayor que en poblacion
general (Foley, 1998).

El 70% de los pacientes en dialisis tienen niveles de fosforo
serico > S mg/dl (Block, 1996).

El aumento del fosforo y producto P x Ca se correlacionan con
aumento de la mortalidad (Block, 1996).

El aumento del producto P x Ca se asocia con calcificacion
aortica y valvular (Hutin, 1994; Ribeiro, 1996).

[La calcificacion coronaria es frecuente y progresiva en ninos y
jovenes con IRC correlacionandose con fosforemia P x Ca, e
ingesta de Calcio (Goodman, 2000).




Multivariable-Adjusted Relative Risk (RR) of
Death for Serum Phosphorus
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Serum Phosphorus Concentration (mg/dL)
N = 40,538
Multivariable analysis adjusted for age, gender, race or ethnicity, diabetes, vintage, body weight, URR,

serum albumin, creatinine, predialysis BUN, bicarbonate, cholesterol, hemoglobin, ferritin, and aluminum
Adapted from Block GA, et al. J Am Soc Nephrol. 2004;15:2208-2218.



Reduced glomerular
filtration rate

Inadequate dialysis Nonadherence to dietary restriction
I or dialysis regimen
| !
[ Hyperphosphatemia]

Direct vascular injury

Vascular calcification
Endothelial dysfunction
Oxidative stress
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Increased fibroblast == Inhibition of 1,25-dihydroxy- Increased parathyroid
growth factor 23 vitamin D synthesis hormone
Unknown mechanisms Decreased cardiac contractility Proinflammatory effect
Coronary-artery calcification Increased interleukin-6
Myocardial fibrosis Impaired myocardial
Proinflammatory effect energy production

Parathyroid glands

Cardiac fibrosis

l

[ Increased cardiovascular risk ]

N Engl J Med 2010;362:1312-24.



Calcificacion Vascular en
la IRC

Calcificacion intimal Calcificacion medial

Available at: http://library.med.utah.edu/WebPath/CVHTML/CV007.html. Accessed May 2007.



Prevalencia de calcificacion vascular en la
Insuficiencia renal

CKD 4* New HD** Prevalent HD***

*Russo D, Corrao S, Miranda |, et al. Progression of coronary artery calcification in predialysis patients. Am J Nephrol.
2007;27:152-158.

TSpiegel DM, Raggi P, Mehta R, et al. Coronary and aortic calcifications in patients new to dialysis. Hemodialysis Int. 2004;8:265-272.

¥Chertow GM, Burke SK, Raggi P; for Treat to Goal Working Group. Sevelamer attenuates the progression of coronary and aortic
calcification in hemodialysis patients. Kidney Int. 2002;62:245-252.




Calcificacion coronaria en pacientes
jovenes en Hemodialisis
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Adapted from Goodman WG, et al. N Engl J Med.
2000;342:1478-1483.



Calcificacion Valvular

Dialysis
@ Normal
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1. Ribeiro S, et al. Nephrol Dial Transplant. 1998;13:2037-2040.



Calcificacion valvular y mortalidad
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La probabilidad de sobrevida baja al aumentar la
calcificacion arterial

— 0 Arteries Calcified
== 1 Artery Calcified
== 2 Arteries Calcified

Probability
of Survival

== 3 Arteries Calcified
== 4 Arteries Calcified

. N = 110 stable dialysis
0 T patients with ESRD
0 20 40 60 80

Follow-up (months)

P < 0.0001 comparison among groups

Blacher J, et al. Hypertension. 2001;38:938-942.



NoncaICified CaICified Sanders C, et al. Am J Roentgenol.

1987;149:881-887.
Kuzela DC, et al. Am J Pathol. 1977;86:403-424.

Slide courtesy of E. Slatopolsky.



Calcificacion Periarticular




Calcificacion subcutanea

Slide courtes

of H. Malluche



Control de la Hiperfosfatemia

Dialisis restriccion dietética
Adecuada de P
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Quelantes del Fosforo Control del HPT




El tratamiento con quelantes del fosforo se asocia en forma
independiente a una mejor sobrevida en pacientes en dialisis .

Survival of treated and untreated patients

in the overall propensity score-matched cohort
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Bl Phosphate binder No phosphate binder

Estudio de cohorte prospectivo en 10,004 pacientes incidentes en hemodialisis ,comparando la
mortalidad global al aino en pacientes en tratamiento o no con quelantes del fésforo .

Loa pacientes tratados presentaban una reduccion significativa de la mortalidad comparado con
el grupo de pacientes no tratados . (P<0.0001)

En 1,434 pacientes que einiciaron el tratamiento con quelantes del fosforo predialisis presentaban
una mayor sobrevida comparado con 5,055 pacientes que fueron tratados en los primeros 90 dias

de dialsis (P=0.0008)

Isakova T, Gutiérrez OM, Chang Y, et al. Phosphorus binders
hemodialysis. J Am Soc Nephrol. 2009;20:388-396.




Caracteristicas 1deales de un quelante de
fosforo

~ Gran poder de quelacion

~ Gran afinidad con el fosforo (requerimiento
de baja dosis)

~ Escasa absorcion sistémica ( o nula)
~ No toxico
~ V1ia oral en forma solida

~ Agradable al gusto y que genere mayor
compliance




Ligantes

Calcicos No-Calcicos

Carbonato Aluminio

Magnesio
Acetato g
Sales de Hierro
Sevelamer

Lantano




velamer carbonate
Magnesium-based compounds®
Trivalent iron compounds®
Niacin (nhibitors of intestinal

Aluminum-based binders Calcium acetate mucosal phosphate transport)*

Sevelamer hydrochloride
Calcium carbonate
Lanthanum carbonate _

1970's 1980's 1990's 2000's >

Cinacalcet hydrochloride
Paricalcitol: IV -2 PO

Doxercalciferol: PO <2 IV

Calcitriol PO & IV

1 alpha-hydroxyvitamin D3**

22-oxacalcitriol**
"Nol yel FDA approved as phosphale bindey

**Nof approved in the US

Historia del tratamiento del disordenes del metabolismo mineral en la IRC



Table 19| Phosphate-binding compounds

Content (mineral/metal/element)

Potential advantages

Potential disadvantages

Binder source Rx Forms

Aluminum hydroxide No Liquid, tablet,
capsule

Calcium acetate Yes/no  Capsule, tablet

Cakium carbonate No Liquid, tablet,
chewable,
capsule, gum

Calcium citrate No Tablet, liquid,
capsule

Calcium ketoglutarate

Cakium gluconate Tablet, powder

Ferric citrate

Magnesium/cakcium No Tablet

carbonate

Magnesium carbonate/ Yes Tablet

calcium acetate

Sevelamer-HCl Yes Caplet

Sevelamer carbonate Yes Caplet, powder

Lanthanum carbonate Yes

Aluminum content varies from 100 to
>200mg (per tablet)

Contains 25% elemental Ca* (169mg
elemental Ca* per 667mg cap)

Contains 40% elemental Ca** (200mg
elemental Ca®* per 500mg CaC0,)

Contains 22% elemental Ca*

Approx 28% Mg (85mg) per total mg
carbonate and 25% elemental
Ca**(100 mg) per total CaCO4

None

None

lanthanum per wafer

Very effective phosphate-binding
capadity; variety of forms

Effective phosphate-binding, potentially
for enhanced phosphate-binding
capability over CaCO, potentially less
calcium absorption

Effective, inexpensive, readily available

Not recommended in CKD

Effective; potential for lower calcium
load than pure calcium-based binders

Effective; no calcium/metal; not
absorbed; potential for reduced
coronary/aortic calcification when
compared with calcium-based binders
in some studies; reduces plasma
concentration of LDL-C

Effective; no calcium/metal; not
absorbed; assumed to have similar
advantages as sevelamer-HCl;
potentially improved acid-base
balance

Wafer, chewable Contains 250, 500, or 1000mg elemental Effective; no calcium; chewable

Potential for aluminum toxicity; altered bone
mineralization, dementia; Gl side effects
Potential for hypercalcemia-associated risks
including extraskeletal calcification and PTH
suppression; more costly than CaC0y; Gl side
effects

Potential for hypercalcemia-associated risks
including extraskeletal calcification and PTH
suppression; Gl side effects

Enhancement of aluminum absorption; Gl side
effects

Similar to other calcium salts, costly, Gl side
effects, potentially less hypercalcemic than
calcium carbonate or acetate, not well studied
Similar to other calcium salts, not well studied
Gl side effects, not well studied

Gl side effects, potential for hypermagnesemia,
not well studied

Lack of availability worldwide; assumed to have
similar effects of its components

Cost; potential for decreased bicarbonate levels;
may require calcium supplement in presence of
hypocalcemia; Gl side effects

Cost; may require calcium supplement in the
presence of hypocalcemig Gl side effects

Cost; potential for accumulation of lanthanum
due to Gl absorption, although long-term
clinical consequences unknown; Gl side effects

CKD, chronic kidney disease; Gl, gastrointestinal LOL-C, low-density lipoprotein cholesterol PTH, parathyroid hormone.

KDIGO. Kid Int. 2009; 76 (Suppl 113):S1-S130



Quelantes del Fosforo

Table 19 | Phosphate -binding compounds

Binder source Forms Cantent {mineral/metal/element) Patential advantages

Potential disadvantages

Liquid, tablet, Aluminum content varies from 100to  Very effective phosphate-binding
Aluminum hydroxide  capsule >200 mg (per tablet) capacity; variety of forms
Effective phosphate-binding, potentially
for enhanced phosphate-binding

Contains 25% elemental Ca™* (169 my  capability over CaCOy potentially less

Calcium acetate Capsule, tablet elemental Ca** per 667 mg cap) calcium absorption
Liquid, tablet,
chewable, Contains 40% elemental Ca®* (200 my
Calcium carbonate capsule, gum  elemental Ca®* per 500 mg CaCOy) Effective, inexpensive, readily available

Effective; no calcium/metal: not
absorbed; potential for reduced
coronaryfaortic calcification when
compared with calcium-based binders in
some studies; reduces plasma
sevelamer-HCI Caplet None concentration of LDL-C
Effective; no calcium/metal; not
absorbed; assumed to have similar
advantages as sevelamer-HCI; potentially

Patential for aluminum toxicity; altered bone
mineralization, dementia; Gl side effects
Potential for hypercalcemia-associated risks
including extraskeletal calcification and PTH
suppression; mare costly than CaCOj; Gl
side effects

Potential for hypercalcemia-associated risks
including extraskeletal calcification and PTH
suppression; Gl side effects

Cost; potential for decreased bicarbonate
levels; may require calcium supplement in
presence of hypocalcemia; Gl side effects

Cost; may require calcium supplement in the

oevelamer carbonate  Caplet, powder MNone improved acid-base balance presence of hypocalcemia; Gl side effects
Cost; potential for accumulation of lanthanum
due to Gl absorption, although long-term
Wafer, Containg 250, 500, or 1000 mg clinical consequences unknown; Gl side
Lanthanum carbonate  chewable elemental lanthanum per wafer Effective; no calcium; chewable effects

CKD, chronic kidney disease; Gl, gastraintestinal; LDL-C, low-density lipoprotein cholesterol; PTH, parathyroid hormone.

KDIGO. Kid Int. 2009; 76 (Suppl 113):S1-S130




Hidroxido de aluminio

Binder source Rx Forms Content (mineral/metal/element) Potential advantages Potential disadvantages

i bydode N0 i, tablet,  Alminum content s fom 10010 Very eflctve phosphatebinding — Potentelfor sumium bxicky a e bone
ap > 200mg e tabld capcly vl onm minslcaton,dementy i effec

KDIGO. Kid Int. 2009; 76 (Suppl 113):S1-S130

Uso de captores aluminicos en hemodialisis en la era

del agua ultrapura
M.2 D. Arenas, T. Malek, M. T. Gil, A. Moledous, C. Ntfez y F. Alvarez-Ude

'Hospital Perpetuo Socorro. Alicante. *Hospital General de Segovia

Al~¥ | - )
Netrologia 200 -‘_J‘ 28 (2) 68-173

aluminio en el agua de hemodialisis previo al uso sistematico de
OsSmosis inversa.

Actualmente ,no existen estudios randomizados prospectivos que
demuestren la toxicidad del aluminio en dosis via oral adecuadas
y con concentraciones de aluminio inferiores a 5 ug/l en el agua
tratada. Nefrologia 2008;28 (2) 129-134




Carbonato de Calcio

Binder source Rx Forms Content (mineral/metal/element) Potential advantages Potential disadvantages

Lakium carbonate No Liquid, tablet,  Contains 40% elemental G (00 mg  Effective, inexpensive, readily available  Potential for hypercakcemia-associated risks
chewable, elemental Ca per 500mg CaCOy including extraskeletal calciication and PTH
c@psule, qum suppression; Gl side effects

KDIGO. Kid Int. 2009; 76 (Suppl 113):S1-S130

*Se disuelve en medio acido y se liga al fosforo en un PH
elevado

Contiene alta proporcion de calcio elemental (40%)

‘Predispone a la hipercalcemia, y se asocia a las
calcificaciones vasculares, a la supresion de la PTH

*Trastornos gastrointestinales y regular compliance




Acetato de Calcio

Binder source Rx Forms Content (mineral/metal/element) Potential advantages Potential disadvantages

akium acetate Yesino  Capsule, tablet ~ Contains 25% elemental Ca™ (169mg  Effective phosphate-binding, potentially  Potential for hypercakemia-associated risks
elemental Ca™ per 667mg cap) for enhanced phosphate-binding including extraskeletal calcification and PTH
capability over CaC0, potentially less  suppression; more costly than CaCOy Gl side
caldum absorption effects

KDIGO. Kid Int. 2009; 76 (Suppl 113):51-S130

- Contiene 25 % de calcio elemental

*Tiene buena solubilidad en medio acido y en medio alcalino

‘Mejor capacidad de quelacién que el carbonato de calcio




Quelantes




NH, e nHCI

NH2enHCI




Binder source Rx Forms Content (mineral/metal/element) Potential advantages Potential disadvantages
T
Sevelamer-HCl Yes Caplet None Effective; no calcium/metal; not Cost; potential for decreased bicarbonate levels
T absorbed; potential for reduced may require calcium supplement in presence of
coronary/aortic calcification when hypocalcemia; @ side effects
compared with calcium-based binders
in some studies; reduces plasma
concentration of LDL-C
Sevelamer carbonate Yes Caplet, powder  None Effective; no calcium/metal; not Cost; may require calcium supplement in the
absorbed; assumed to have similar presence of hypocalcemi Gl side effects
advantages as sevelamer-HCl;
potentially improved acid-base
balance

Polimero no absorbible que no contiene calcio ni aluminio y que liga al fosfato a
través de un intercambio idnico.

Droga utilizada en mas del 20% de la poblacién dialitica en USA




Effects of sevelamer and calctum on coronary
artery calcification 1n patients new to hemodialysis

* 129 patients new to hemodialysis in Denver, Colorado
» Randomized to receive calcium containing phosphate binders or sevelamer
* Subjects underwent electron beam computed tomography scanning (EBCT)
at entry into the study
and again at 6, 12, and 18 months
* 109 underwent baseline + at least one additional assessment of coronary

calcification

Block et al. 2005;68:1815-1824




Effects of sevelamer and calcium on coronary artery
calcification 1n patients new to hemodialysis

At baseline:

37% of sevelamer treated and 31% of calcium treated patients had no evidence

of coronary calcification

No subject with a zero coronary artery calcium score (CACS) at baseline
progressed to a CACS >30 over 18 months

Subjects with a CACS > 30 at baseline showed progressive increases in CACS

in both treatment arms (P < 0.05 for each time point in both groups)

Subjects treated with calcium containing phosphate binders showed more rapid
and more severe increases in CACS when compared with those receiving
sevelamer hydrochloride (P = 0.056 at 12 months, P = 0.01 at 18 months).

Subjects with diabetes progressed more rapidly

Block et al. 2005;68:1815-1824




Effects of sevelamer and calcium on coronary artery

calcification 1n patients new to hemodialysis
B Progression

B No Progression ‘
Calcium

Sevelamer

6 months 6 months

12 months

18 months 18 months

100 40
Percentage Percentage

*Progression of CACS = greater that 15% increase from baseline
Fisher exa P value < 0.05 for be aroup diff

Block et al. 2005;68:1815-1824



Sevelamer atenua la progresion de la calcificacion coronaria y aortica

en pacientes en hemodialisis

Ensayo clinico, multicéntrico, aleatorizado de 2 brazos (Sevelamer vs quelantes de P basados en
calcio) en 200 pacientes en hemodialisis.

El objetivo primario fue la reduccion significativa del producto Ca x P.

Se analizaron las calcificaciones vasculares mediante TC en haz de electrones (EBCT), basal a las

26 y a las 52 semanas.

Sevelamer Calcio P

N= 99 N= 101
Fosforo (mg/dl) 51=1,2 51=14 0,33
Calcio (mg/dl) 9,5+0,6 9,7+0,7 0,002
Hipercalcemia (%) 5 16 0,04
CaxP 48 =12 49 = 14 0,12
PTHi (pg/ml) 224 138 0,11
Colesterol (mg/dl) 141 = 28 182 = 49 < 0,0001
LDL (mg/dl) 65 = 21 103 £43 < 0,0001

El tratamiento con Sevelamer se asocia a una clara reduccion de los episodios de hipercalcemia,
del colesterol total y LDL.

Chertow GM et al, KI 2002



Sevelamer atenua la progresion de la calcificacion coronaria y adrtica
en pacientes en hemodialisis

O Ensayo clinico, multicéntrico, aleatorizado de 2 brazos (Sevelamer vs quelantes de P basados
en calcio) en 200 pacientes en hemodialisis.

El objetivo primario fue la reduccidn significativa del producto CaxP.

Se analizaron las calcificaciones vasculares mediante TC en haz de electrones (EBCT), basal
alas 26 y a las 52 semanas.

Sevelamer Calcio P

N= 99 N= 101
Fosforo (mg/dl) 51=1,2 51=14 0,33
Calcio (mg/dl) 9,5+0,6 9,7+0,7 0,002
Hipercalcemia (%) 5 16 0,04
CaxP 48 =12 49 = 14 0,12
PTHi (pg/ml) 224 138 0,11
Colesterol (mg/dl) 141 = 28 182 = 49 < 0,0001
LDL (mg/dl) 65 = 21 103 £43 < 0,0001

El tratamiento con Sevelamer se asocia a una clara reduccion de los episodios de hipercalcemia,
del colesterol total y LDL.

Chertow GM et al, KI 2002



Sevelamer previene la progresion de la calcificacion coronaria y aértica

en pacientes en hemodialisis

20

15 4

Coronaria

B Sevelamer
B Acetato célcico

rorcentaje meaio ae camplio

30+

Aorta

28%*

Semana 26 Semana 52

I Sevelamer
M cCalcio

Ejemplo de regresion de calcificacion
coronaria tras 52 semanas de tratamiento
(el color cambia de azul a rojo-azul por
reduccion de la densidad de calcio en la
pared arterial).

Chertow GM et al, KI 2002




CONCLUSIONES

El control del P fue similar en los dos grupos.

Los pacientes con sales de Ca presentaron mas
episodios de hipercalcemia

Las calcificaciones coronarias progresaron
significativamente menos en los tratados con
sevelamer.

El efecto del Sevelamer puede ser secundario a

menor hipercalcemia asociado a la disminucion
del LDL colesterol.

Chertow GM et al, KI 2002



Efecto favorable de Sevelamer sobre los lipidos y marcadores de inflamacion

Sevelamer Calcio P
Colesterol total (mg/dl 135 £ 0,32 175 = 0,49 < 0,0001
Colesterol LDL (mg/dl) 64 = 20 97 £ 44 < 0,0001
Colesterol HDL (mg/dl) 43 = 11 44 + 12 0,03
Apo B (mg/l) 62 =15 78 =27 < 0,0001
PCR hs (mg/l) 3,3 (1,2-9,7) 4,3 (1,6-17,4) 0,014

El tratamiento con Sevelamer si se compara con acetato calcico reduce de forma
significativa los niveles de colesterol total, colesterol LDL y Apo B.

El tratamiento con Sevelamer reduce la proteina C reactiva en mayor medida que el
tratamiento con acetato calcico.

Chertow GM et al, AIN 2003




Reduccidén de la atenuacion 6sea vertebral en pacientes tratados con quelantes de fésforo
a base de calcio en hemodialisis

Cambios en la atenuacion Proporcion de pacientes con una reduccion >10%
del hueso cortical y trabecular de la atenuacion del hueso trabecular y cortical
. 104 35
z 30
g ar
c 25
g ol
& 51 S 15-
[}
g o
< 10t 107
. 5
-15 -+ Cortical Trabecular
(p=0.13) (p=0.01) 0 -
B Calcium

Cortical (p=0.006) Trabecular (p=0.07)

B Sevelamer

o Existi6 un descenso significativo en la atenuacién del hueso trabecular en los pacientes
tratados con sales de calcio, mientras que la atenuacion no se modificaba en sevelamer. Este

efecto era muy consistente pues persistia después del ajuste multivariante para edad, sexo,
raza, diabetes y tiempo en hemodialisis.

O Los pacientes tratados con sales de calcio experimentan una reduccion del 10% o superior en
la atenuacién del hueso cortical si los comparamos con los tratados con Sevelamer.

Raggqi P et al, J Bone Miner Res 2005




Phosphorus Change
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Managing Mineral Balance:
Phosphate Binders

Serum Phosphate

Survival Fraction

Sevelamer
Calcium

0

2

6 10 14 18 22 26 30 34 38 42 46 52

Study Week

1.00

0.75

0.50 7

0.25

Mortality

_\R\_\_\_‘ P=0.016
T

— Sevelamer

— (Calcium

0.00

0

Sevelamer label: http://www.renagel.com/docs/renagel_pi.pdf
Block GA, et al. Kidney Int. 2007;71(5):438-441.

6 12 18 24 30 36 42 48 54 60 66

Months

127 Pac Incidentes en HD

Tiempo 44 meses



DCOR—Study Overview'

. (Cj)p'enflabel. randomized study in a total of 2103 US ESRD patients on
ialysis
* Study hypothesis.

- Mortality rate would be lower with Sevelamer by
avoiding calcium in the calcium binders

- Study was powered to pick up & 22% reduction in all-cause morlality

(primary endpoint) - ths would also demonsirate reduction in
cardovascular deaths (the parameler sevelamer was expected to reduce)

- Cardovascular deaths represanted a pre-specified secondary endpoint

+ Patients rancdomized to sevelamer or calaum-based phosphate
binders [ CBFBs. PhosLo (73%) or calcium carbonate (27%))

+ Choice of phosphate binder at investigators discretion - no limitation on
calcium intake

+ Calcium supplementation allowed (but not recorded) in sevelamer
aroup at discretion of investigator

+ No control of dialysate Ca or Vitamin D

TR W ol of Avceo Socaty of Neghvabgy. Ve wres 0 2005 Poater Arewican Soc sty of Negtewdagy Bea s Wass. Pwry van s
Convenion Ceater, Phiadepnia PA Nowerde 91 26




Estudio DCOR: Sevelamer vs quelantes con calcio.

Efecto sobre mortalidad total y CV

a d
All-cause mortality: overall study population £ Cardiovascular mortality: overall study population
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[Limitaciones del sevelamer

- Requiere un elevado numero de pastillas diaria (6-8

comp )

- Menor poder de quelacion que el acetato de calcio

Podria afectar la absorcion de Vit Ky Vit D

- En altas dosis puede generar trastornos

gastrointestinales

- Alto costo




Table 1. Characteristios of included studies g
—
- . - > - - - . . . o
suy  Systematic review of the clinical efficacy and safety of sevelamer :
. . et . 2
in dialysis patients :
Studies in %
Beyer et Marcello Tonelli“*~#, Natasha Wiebe', Bruce Culleton®, Helen Lee®, Scott Klarenbach'*4, e F
Block era  Fiona Shrive® and Braden Manns®~® for the Alberta Kidney Disease Network '
n
23g/day
RIND
Chertow 2002 [29] US, Germany, HD median RCT 52 weeks 6.5 Cakium acetate (US) 200 Calaum phosphate
Austria 32 years 4.6g/day or calcium product
carbonate (EUR)
39g/day
Treat-10-Goal
De Santo et al. [30] ltaly HD 610 months  X-RCT 24 weeks  Initial 48,72 Cakium carbonate, 16 Serum bicarbonate
dose NR
Hervas et dl. [31) Spain HD S7months  RCT R weeks 4. Cakium acetate Sl Serum phosphate
39g/day
Kinugssa and Koshikawa [32] Japan HD - RCT Sweeks 47 Cakium carbonate 23 -
Abstract 28 ¢/day
Qunibi et al. [33] us HD 43years  DBRCT Sweeks  Final69 Cakium acetate 9  Serum phosphate
CARE 7.1g/day
Sadek er al. [34] France - - RCT Smonths Final44 Cakium carbonate Q@ -
48¢/day
Shaheen et af. [35] Saudi Arabia  HD JAyas  X-RCT Sweeks  Final 52 Cakium carbonate x -
ending 9.0 g/day
Suki er al. [36) us HD 38 months RCT Median Dose NR Calcium acetate or calium 2040 Allcause
DCOR <2 years carbonate dose NR mortality
Poster
Additional studies mncluded i the safety analyss
Akizawa et al. [38) Japan HD - RCT  6weeks 15,30, 60and - “ -
7.5(4 groups)
Abstract
Almirall er al. [¥] Spain HD §9months  SAT  6months 35 - u -
Borras et al. [40) Spain PD - SAT  6months 28 - 13 Bicarbonate levek
Castro et al. [41] Portug! HD $§8yeas  SAT 12 weeks 27 - 8 -
Chertow et al. [24] us HD »3months DBRCT Sweeks 36 Placebo %  Serum phosphate
Chertow et dl. [23)] Us HD Jfyears  SAT 46 weeks 63 - 2 -
Chertow er al. [25] us HD 3.0 years RCT 12 weeks  Final47 Sevelamer with W0 mg mn -
of cakdum
Fucher et df. [42) us HD 29 years X-RCT 4dweeks 67 - 21 Serum phosphate
Gallieni et al. [43) ltaly HD =3months  SAT  Gweeks  Initial 28 - 19 Serum phosphate and
calcium phosphate
product 52
Goldberg et al. [44] us HD - SAT  Sweeks 4.1 &

- &8 -
Nephrol Dial Transplant (2007) 22: 2856-2866

d0i:10.1093/ndt/gfm42 1



[Lanthanum

- A rare earth element

- Atomic number 57

- Atomic weight 139

- Valency 3, binds phosphate ionically
- Present 1n tap water (very low levels)
- Various salts bind phosphate avidly

- Lanthanum phosphate very insoluble

- Lanthanum carbonate least soluble salt



Carbonato de lantano

Binder source Rx Forms Content (mineral/metal/element] Potential advantages Potential disadvantages

Lanthanum carbonate ~~ Yes ~ Wafer, chewable  Contains 250, 500, or 1000mg elemental  Effective; no calcium; chewable Cost; potential for accumulation of lanthanum
lanthanum per wafer due to Gl absorption, although long:term
dlinical consequences unknown; Gl side effects

Metal Raro .

Potente, incluso en monoterapia
Pocos efectos secundarios

No calcico y alto precio

Bajo numero de pastillas, que deben masticarse
Radiopaco. Causa estrefiimiento.
Riesgo acumulacion a largo plazo del Lantano
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[Lanthanum vs Calcium - 301: Design

N=767

La treatment group 66%

S Titration Maintenance Open-label Optlon_al
o > extension

phase phase extension phase

Washout

»

Ca treatment group 34%

[ [ [ I

Weeks of -3 -10 ) 25
treatment

Part 1 Part 2 Part 3 Part 4
3 weeks 5 weeks 6 months 6 months

Hutchison AJ. Nephron Clin Pract 2005;100:c8-19
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Costo-efectividad de los quelantes del fésforo

Medicacion

N.” Pastillas/dia Coste € mes Coste € afo

AL OH

Carbonato célcico
Acetato cédlcico
Sevelamer
Carbonato de lantano

28
5.07
|8
209
18]

Nefrologia (2008) 2, 129-134

A. L. Martin de Francisco




Salivary Phosphate-Binding Chewing Gum Reduces
Hyperphosphatemia in Dialysis Patients

Vincenzo Savica,*' Lorenzo A. Calo,* Paolo Monardo,' Paul A. Davis, ¥ Antonio Granata,
Domenico Santoro,* Rodolfo Savica,Y Rosa Musolino,¥ Maria Cristina Comelli,** and

Guido Bellinghieri*

i~ Bela F Jdani)
i~ Doka P x '8 jmalve)

L4

™ Week 4 w.mr'w»u wncc

Tmepoints

Figme 1. Serum and salivary PO, levels (mg/dl) at baseline (T0),
at 7 d({week 1) and 14 d (week 2) of chewing gum use, and at 1 1:
-

-

(week 4) and 30 d (week &) .mer c?*cwlr:, gum discontinua

J Am Soc Nephrol 20: £39-5644
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Quelantes calcicos o no calcicos ???
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4.1.4. En pacientes con ERC estadios 3-5
(2D) y 5D (2B) sugerimos utilizar quelantes
de fosforo en el tratamiento de la
hiperfosfatemia.

Es razonable que la eleccion del tipo de quelante de

fosforo tome en consideracion el estadio de ERC, la
presencia de otros componentes de CKD-MBD, los
tratamientos concomitantes y los efectos adversos que
estos quelantes puedan tener (sin grado).

Kidney International
VOLUME 76 | SUPPLEMENT 113 | AUGUST 2009




* 4.1.5. En pacientes con ERC estadios 3-5D
¢ hiperfosfatemia recomendamos restringir

las dosis de quelantes de fosforo a base de calcio

y/o las dosis de calcitriol o analogos de la vitamina D
cuando exista hipercalcemia persistente o recurrente (1B).

En pacientes con ERC estadios 3-5D e hiperfosfatemia
sugerimos restringir las dosis de quelantes de fosforo que
contengan calcio cuando existan calcificaciones arteriales
(2C) y/o enfermedad Osea adinamica (2C) y/o valores de
PTH persistentemente bajos (2C).

Kidney International
VOLUME 76 | SUPPLEMENT 113 | AUGUST 2009




En que pacientes se recomienda restringir
el calcio ?

Calcificacion Bajo PTH

Restriccion
de
Calcio

Enf Osea

Hipercalcemia N
P Adinamica

'Russo D, Corrao S, Miranda |, et al. Am J Neph 2007;27:152-158
2Chertow GM, Burke SK, Raggi P, et al. Kidney Int. 2002;62:245-252
3Block GA, Spiegel DM, Ehrlich J, et al. Kidney Int. 2005;68:1815-1824
4Qunibi W, Moustafa M, Muenz LR, et al. AUKD. 2008

5Andress D.Kid Int. 2008;73:1345-1354

8KDIGO. Kid Int. 2009; 76 (Suppl 113):S1-S130







Prevalencia de calcificacion vascular en la
Insuficiencia renal

CKD 4* New HD** Prevalent HD***

*Russo D, Corrao S, Miranda |, et al. Progression of coronary artery calcification in predialysis patients. Am J Nephrol.
2007;27:152-158.

TSpiegel DM, Raggi P, Mehta R, et al. Coronary and aortic calcifications in patients new to dialysis. Hemodialysis Int. 2004;8:265-272.

¥Chertow GM, Burke SK, Raggi P; for Treat to Goal Working Group. Sevelamer attenuates the progression of coronary and aortic
calcification in hemodialysis patients. Kidney Int. 2002;62:245-252.
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