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Question

* A 2017 online poll performed by the NKF-KDOQ| asked the

question “Should patients with CKD stage 3-5 (non-dialysis) &

hyperphosphatemia receive noncalcium containing binders

only?”
1. Yes

2. No

Julia J. AJKD. 2021




Introduction

* Among 979 respondents, only 46% said “Yes,”

indicating substantial uncertainty within the clinical

community on whether non-calcium-based ph binders

should be preferred in patients with CKD.

Julia J. AJKD. 2021
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3. Browse graphics: .
e " E:;ius;hatelbmder use, last 1 month
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H-Weekly IV vitamin O analog dose received Overal
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- Serum calcium (most recent) = 60 |
[#--Serum calcium (3 month average) E
A
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= Phosphate binder use 20%
J-Use in last 1 month
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National Key Related Serum phosphorus (most recent)
Sample | Messages | Slides National sample
w =]

<356 mgldl 03545mgldl §4655mgldl B> 55mgldl

Dialysis Dose (K1)

Facility sample transitionsd from DOPPS 4 to 5 in Jan-&apr 2012 (s=e "Study Sample and Methods").

Calcimimetic Use Facility sample transitionsd from DOPPS & to 6 in Mar-Jul 2015 (see "Study Sample and Methods").

=)
Hemoglobin T 100% —
Serum Calcium T a0%
Serum Phosphorus T . BO%-
Serum PTH g.' § 40%
Serum Potassium T ] ———Tt
IV Epoetin Dose (Received) T 0s
M lron Use 'ﬁ' DE'::‘Iﬁ Jl.lrl'li.'l" DEE:ﬂ' JU‘HB I]I':il:‘lﬂ JUIIHS BEII:'IS JUIE'IHI DE{I:H
T @ Mast recent (single) monthly pre-dialysis value

Facility sample transitionsd from DOPPS & to 7 in Feb-May 2018 (s=e "Study Sample and Methods").

{MDLISEJD‘II'ET icon to ‘ll'iEW, Click icon to DTDWSE} Source! US-DOPPS Practice Monitor, May 2021; http://www. dopps.org,/DPM
A

Understanding the DPM Figures - Share



Serum phosphorus (most recent)
MNational sample

0 <35 mgldl 03545 mgidl @ 4655 mg/dl B> 5.5 mg/dl
Owverall

Percent

| | T | T T T |
DEC16 JUNTT DECAT JUN18 DEC18 JUN19 DEC19 JUNZ0D DECZ20

Most recent (single) monthly pre-dialysis value

Facility sample transitioned from DOPPS 4 to 5 in Jan-Apr 2012 (see "Study Sample and Methods"),
Facility sample transitioned from DOPPS 5 to 6 in Mar-Jul 2015 (see "Study Sample and Methods").
Facility sample transitioned from DOPPS & to 7 in Feb-May 2018 (see "Study Sample and Methods®™).
Source: US-DOPPS Practice Monitor, May 2021; http: //www.dopps.org/DPM
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<. Browse graphics: .
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: onal sample
--I‘*,-r vitamin D analog use P
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: i-Mational sample . . .
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[rioshiE-REssciTIEE-stAndind Facility sample transitioned from DOPPS 4 to 5 in Jan-Apr 2012 (see "Study Sample and Methods").
+-Race (Blackinon-Black) Facility sample transitioned from DOPPS 5 to 6 in Mar-Jul 2015 (see "Study Sample and Mathods").
Lelncident (= prevalen Facility sampla transitionad from DOPPS & to 7 in Feb-May 201E (sea "Study Sample and Mathods").
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E-Fe-containing use in last 3 months *  Sample sizes and statistics for figure above - Understanding the DPM Figures - Share




Phosphate binder use, by type

Ca-based only Sevelamer only Ca + zevw. onky Fe-containing {ann) Oriher

Total IV N Weighted 26 i Weizshted Yo M Weighted %o i Weighted 2% ') Weizhted %o

Mational sample | Mlontl

Overall ATAY 1S B.177 | 2,739 35.1%a | Z.B36 33.4% | 1015 18 3%4 152 2.1%n | 1. 428 11._1%4
JUMN1E B.507 | 2,868 350% | 2245 32.4%: | 1043 12025 170 2.3%0 | 1481 11.4%4
JUTLL LS 3930 | 2,995 354% | 3,118 F2.6% | 1112 12 1% 182 2.4% | 1,516 10.3%a
ATGELS 8.5937 | 3.010 35 5% | 3,137 33.1% | 1,115 128 E%4a 1=4 2.48%n | 1. 480 10.2%a
S5EP1E B.238 | 3,035 36.3% | 3,136 33.1% | 1,109 15425 204 24%0 | 1456 D_8%
CT1S 3.574 | 3,028 36 2% | 3,153 32 8% | L1118 15 6% 205 2.5% | 1470 =
NOW1ES ULI2 | 3,048 359% | 3,183 32.5% | 1,165 18.7%a 222 2. 7% | 1424 S_3%a
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Phosphate binder use, by type

Ca-based only

Sevelamer only

Ca + sav. onb-

Fe-containing {annp

Total I

)

Wieighted 26 N

WWeizhted %o

i)

Weizhted 24

WWeishted 25

MNational sample

Mol

APRIS 5. 565 3.485 40 F%a 2 357 24 8% 1,105 13 4%4 554 15 2%% 1470 S_2%
AIAR 1D S.S14 3.450 240 5%a 2351 24.5%% 1.O75 13 3% 4B 153 .2%% 1. 499 S.1%
JLTIN1S S 524 3.588 4Z. 1%a 425 24. 5% 1,047 11.9% Sal 153 .2%% 1425 S.53%
SJUTL 1S = 3,740 4F Q%G 2 517 24 4%n 1. oG 11._7%a Saad 15 2%n 1. 504 T_85%a
ATC1S S B9G 3. TET 43 T%a > 538 24 8% 1,101 10.9%4 = | 12 S%n 1. 502 5%
SEP1S 10 524 3. 895 43 T%a - 24 S%n 1,163 10.6%% 1,012 15 2%% 1.544 7%
TS 13 155 3,811 43 5%a 2> B0E 24 3%n 1,170 10.5%4 1,048 15 .5%% 1.518 7%
NOW1S 13 10 F.7438 42 E%a 2 539 24 5% 1.140 10.3%4% 1,050 14 T30 1.523 7%
DEC1IS S Sa5 3,717 42 Q%G 2 535 24 &% 1.134 10 2% 1,047 14 1%% 1.533 5. 2%
JATNEAN S 5405 3.56E4 43 0%a > 5331 24 5% 1.135 10.4%4 1,082 14 5%% 1.514 = -
FEBIO S 83TT 3.694 43 5%a I 504 24 T 1,105 Q. 9% 1,048 15 5% 1. 502 S_0%
AIARIH 10 T3 3. 78S 43 3I%a T 5659 24 T 1.1x5 10 2% 1,048 15. 7% 1.5335 S 1%
AR 5967 3.7638 44 I I.554 24 3% 107G . T% L.O0°F7 15 8% 1.512 S.0%
A LAN D S 8E6 3.745 44 T%a 2S00 23.5%o 1083 10 2% 10456 15 .48%0 1485 7T
JLTIN2 AN S T95 3.701 44 T%a I 454 23. 5% 1,081 10 3% 1,076 15 5% 1475 782G
JLTLZ0 S 8343 3.692 44 T%a 2 518 23.1%% 1,104 L1 0% 1. 0489 15 8% 1455 s -0
AT 5. T93 3.67T2 44 5%a . 321 22 5% 1.0 10. 9% 1,085 15.5%% 1446 7824
S5EFPID S B10 36538 44 5%a > 52T 232 8% 1 T 11 _1%a 1,055 14 2F%n 1454 s -
CmCT20 S aET 3573 44 3% 2.511 23 0o 1.o71 11 _1%a 1,073 14 5%% 1.4=4 752
N2 S 553 . 490 44 324 T 453 23 4% 1342 10.7%% 1,082 14 5%% 1. 445 752
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DAPPS PRACTICE MONITOR oy -

Reparting contemporary trends in German dialysis proctice

Last Data Update: June 201G {data through March 2015)

1. Choose a category:

) Demographics {_) Comorbidities ) Anemia ) Dialysis Prescription and Dose @ Mineral and Bone Disorder
1 Nutrition {_1vascular Access
=-Mineral and Bone Disorder -
_ Phosphate binder use, last 1 month
=-Serum calcium (most recent) .
: National sample
Fe-Albumin-corrected, categories
) . Owerall
é----.ﬂulhumln-c{:rrented. continuous 100% -
-~ Total, categories
E----Tu:ul:asll, continuous
_ 0% -
E-Serum calcium (3 month average)
E-Serum phosphorus (most recent)
E-Serum phosphorus (3 month average) E 60%
ar
@E-Serum PTH {most recent) E
: |
E-Serum PTH (3 month average)
=-Phosphate binder use
=g in last 1 maonth 0%
- AJze in last 3 months
- Phosphate binder type 0% -

L B T T T T T T T T T T T T T
~Al-or Mg-containing use in last 3 months JAN1Z APR1Z JUL1Z OCT1Z JAN1I APR13 JUL13 OCT13 JANI4 APRI4 JUL14 OCT14 JAN1S
et bl s L e Sl el walues for @ach month reflect any prescrption during prior month

H-Cinacalcet use Facility sample transitionaed from DOPPS 4 to 5 in Jan-Apr 2012 (see "Study Sampla and Methods").
E-Vitamin D analog use Facihty sample transitioned from DOPPS & to 6 in Mar-Jul 2015 {sea "Study Sample and Methods").
-1V vitsmin D analog uss - Source: Germany-DOPPS Practice Monitor, June 2016 '




FPhosphate binder use, last 1 month

NOV13 4a0 391 80.3%
DECI3 443 395 51.7%
JAN14 465 392 B1.0%
FEB14 463 388 B0.8%
AMARL4 4i1 388 79.9%
AFR14 474 397 B1.7%
MAY14 470 387 81.8%
JUN14 432 392 §2.8%
JUL14 431 393 B52.3%
AUGI4 436 399 52.8%
SEP14 475 3986 B1.1%
OCTI14 475 396 B1.2%
NOV14 476 601 B0.2%
DEC14 471 395 80.3%
JAN1E 457 364 B1.5%
FEB1: 451 333 B3.2%
MARLE 431 344 B3.6%

N Pints | Total N | Wetd %4
MNatonal sample | Mool

COrrarall JANIZ Z45 309 TE 024
FEB12 187 475 Bl 5%
AIARIZ ig] 482 E2 0%
APRI1I 20 521 E2 6%
ALAN D2 413 509 B4 0%
JUN1Z 27 535 Bl 4%;
JULLZE 433 541 B2 2%
AL 437 543 E2 /5%
S5EF12 41s 529 E1.0%4
-T2 407 332 TO 7%
NOW1Z 418 534 B0 925
DEC1Z 41% 542 TR 8%
JAMNIA 441 568 TO 3%
FEEB13 40 564 B0 39%;
AIARIS 443 569 TO 8%
APRI13 4435 575 TO_5%;
ALAN1D 443 572 B0 2%
JUN13 452 582 B0 4%;
JULL3 455 574 Bl 4%,
ATNCE1A 450 580 B0 2%
S5EF13 454 395 TR g%
CT1A 457 391 El.3%;
MNOW13 450 591 B0 5%

Values for each month reflect any prescription during prior month

Facility sample transitioned from DOPPE 4 o 5 in Jan-Apr 2012 (see "Study Sample and Methods").
Facility sample transitioned from DOPPE 5 to € in Mar-Jul 2015 (see "Study Sample and Methods").
Source: Germany-DOPPS Practice Monitor, June 2016




() Demographics () Comorbidities () Anemia () Dialysis Prescription and Dose (@ Mineral and Bone Disorder
() Nutrition ( 1Vascular Access

L. Albumin-corrected, categories "

Phosphate binder use, by type

é----Tu:utaI, categories National SEH’IFI|E

5----T|:|tal, Rt O Ca-based only O Sevelamer onby @ AlMo-based anly
B La-basedonly B Ca+sev only @ Other

Lo Albumin-corrected, continuous

--Serum calcium (3 month average)

--Serum phosphorus {most recent) 100% Lol
--Serum phosphorus {3 month average)
--Serum PTH (most recent) 80 -
--Serum PTH (3 month average)
é--F‘hnsphate binder use = B0% -
E é----l_.lse in last 1 month E
%----Llse in last 3 months & A0%
...Phosphate binder type
.-fhl- or Mg-containing vse in last 3 months 2%
é----L.'i—['.nntaining use in last 3 months 0% AU

= 1 1 I | ] ] 1 1 1 1 I 1 | | 1
@-Cinacalcet use JAN1Z APR1Z JUL12 OCT1Z JANI3 APR13 JUL13 OCT13 JAN14 APR14 JUL14 OCT14 JAN1S

[-Vitamin D analog use o _ _ .
: Values for each month reflect prescription among patients prescribed a phosphate bindar

; Facility sample transitionad from DOPPS 4 to 5 in Jan-Apr 2012 (see "Study Sample and Methods®).
"F'TH measurement Facihty sample transitionad from DOPPS 5 to 6 in Mar-Jul 2015 {ses "Study Sample and Methods").
--E'ral vitamin O analog use - Source: Germany-DOPPS Practice Monitor, June 2016

- 1" vitamin D analog use




Phosphate binder use, by type

Ca-hased only | Sevelameronly | AlMz-based only | La-based omly | Ca+ sew. only Other e il il e il s - i Bl - il s
1= . - . " - MAVI3 | w3 114 | 2500 31| 1760 g4 | 15860 45| o TS NG 33 [ 2120
Total ¥ | NPtats | Pet |NPtuts| Pet | NPtas | Pet |NPrats| Pet | NPtats| Pet | NPrats| Pt : : : : i I :
- JUN13 43 119 | 24.8% 21 g5 | 15.8% 43| 28% a2 113 95 | 20.0%
National sample | Month
JUL13 433 122 |25 31| 1675 7 162% 46| 4% a2 104% o7 | 206%
Overall JANI2 43 64 | 24.5% M 252% 8 TS 31| 12.5% 19| 83% 33 | 20.5%
AvGla | 430 125 | 269% 9| 1665 g2 | 163% 47| 10.1% wl 9% 92 | 20.0%
FEB12 387 111 | 28.7% g3 171% 13| 4% 19| 9.3% 9| 14| 100)260% - - — -T— .
SEP13 464 134 | 28.5% 39| 18.4% g2 | 15.6% 43| 24% a e 36 | 13.4%
- T 116 | 9.5 35| 156 il BT 3 P : 105 | 28.00 - - 1T - - - —

MARLZ| 1) He)I il R i il I pl Rl Il ocTla | =5 128 | 27.1% 93| 15.7% of 15e] 4] 8% #|102% 39 | 13.9%
- a4 s 10 Q0 #a 57 14 T 9% 1 A0 3 Wk 9 g ] ~ . R e . . o - .
ARRLZ | 20) 1528 o Rl I Il I Il I Rl I yovia | e 1msfasan|  sfman| e[| s em|  s|wes]  s|use
MAVIZ| 413 128 | 30.5% 1| 156% 9| 88% 41| 97m% Enl BINEA 82 | 24.0% DEC13 443 123 | 2560 a5 | 20.1% ai | as 4| a5 | 1065 a1 | 1820
JUNI2 a7 125 | 28.1% T3] 163% 371 143% 431 9.8% 431 11.1% 36 | 20.2% JANI4 463 108 | 2299 01 | 21.1% 731 16.5% 451 97 461 11.3% an | 18.5%
JULI2 433 126 | 27.9% 74| 13%% % 133% 2] 98% 42| 104% 90 | 20.7% FEB14 463 3la3sme | 102]210% 63 | 15.3% 45| e 41 g2 | 15.8%
avenr | e 135 | 17.9% 81 173% & | 150% 44 | 1005 19 | 10.1% a4 | 19.0% MARM | 261 17| 254 | 100 208 g6 | 1435 43| 1% 45111 a0 | 13.9%
SEPI? a6 0 | 176% 37 200 s | 14, 46 | 105 ul 93 75 1 1835 APR14 474 121 | 2520 106 | 22.1% g3 | 143% 44| 94 4| 108% a1 | 13.4%
0CTL2 0 5 |2 P o | 159 5| al s i - MAYI4 | 40 T 250|110 233% s | 140% 44| 98% s 1% 36 | 16.9%
- ) . - - - ) JUN14 482 19|25 B g3 | 1412 4| am s 1z 37| 1680
NOVI2 | 18 17.3% 37| 128% s asse ]| 43| 9 il TR 31 | 12.8% i o : : : :

— —1 — —T— - —T— JULK 451 107|244 | 18] 2a5 g6 | 13.6% 46 | 10.0% s 11 36 | 16.4%
DEC12 419 10 | 25.3% o1 199% 2] 167% 47 | 104% 9| 82% 30 | 19.6%
AUGHY | 486 il Bhk 19 | 246% g3 | 133% 47| 104% ol MV 33| 17.2%
JANI3 41 108 | 23.3% 39 189% 64| 162% 34 | 101% | 86 95 | 22.0%
SEP14 473 OEY BERTY IR BEREH s 1223 43 | 10.9% s 1215 30 | 15.9%
FEB13 40 119 | 26.4% 33| 17.3% 62 133% 32 10.5% 0| 84% 94 | 219% - — - —— - - -
0CT14 479 6 | 233 1) s 5o 1243 43 | 10.0% 0 1145 34 | 168%
MARI}| 443 118 | 263 “l17s 63| 147 55 | 1118 | 83 9229
: : : : : ptil I B Novid | 6| 120 |o4ame| 129 as0m 5 Bt G BE B 77| 159%
A45 11 8& 70 a7 4 Fa] [ Ll M <0, a= g qs Qi Tl
AFRLS pall Il i I S - : ol gl il I i DECI4 | <71| 122f280%| 122f255% | 120 48] 1L3% H#| 93 77 | 16.3%
—— | o Rl I R I B Il ] I ] I R JaNs | oas7| o oe|eme|  msfasme| s omm| sfwes] ss|wes|  s2)iem
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Overall evidence for ph binding therapy in CKD
stages G3—5 ND

= Serum ph concentrations typically remain normal until late in CKD,
with clinically important rates of hyperphosphatemia not evident
until CKD G4.

" Nr levels of serum ph are maintained by activation of the
regulatory hormones PTH & FGF23.
= Both increase the FE of ph in the urine to promote excretion as GFR falls.
" FGF23 also limits Gl ph absorption by reducing levels of 1,25 OHuvit D.

" |n addition to known effects on bone, changes in many of these
biochemical parameters are associated with risks of CVD & death.

'Y Julia J. AJKD. 2021




Overall evidence for ph binding therapy in CKD
stages G3—5 ND

Patient-centered & clinical outcomes studies are
needed before use of ph binders, of any type, can be
recommended in patients with CKD G3-5 (non-dialysis)

except to control symptomatic or severe

hyperphosphatemia.

Julia J. AJKD. 2021




Overall evidence for ph binding therapy in
kidney failure

= Hyperph may become severe in KF, resulting in symptoms & well-described

clinical complications, such as bone disease, calciphylaxis, & itching.
= For this reason, use of binders to prevent clinically important hyperph is
justified.

" [n our view, intensive use of ph binders to specific targets aiming to
prevent potential cardiovascular consequences requires evaluation in

trials.
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Non-Ca-based Phosphate Binders

* Sevelamer Hydrochloride
* Sevelamer Carbonate

e Lanthanum Carbonate

* Sucroferric Oxyhydroxide
* Ferric Citrate

* Tenapanor




Sevelamer Hydrochloride

FDA approval: 1998
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Sevelamer Hydrochloride

* Mechanism of Action:
* Exchanges chloride for Ph

* Potential Advantages:
* Cafree
* Pleiotropic effects
* May reduce vascular calcification

* Potential Disadvantages
* Expensive
* Gl side effects
* Metabolic acidosis
 Limit fat soluble vitamin absorption

 Dose Considerations:

* Tablet 800-1,600 mg 3 times/day

* Maximum dose: 13 g/day

* ~ P Binder Equivalence:
* 0.6 for 800 mg tablet

RENAGEL

800 ’

o

Julia J. AJKD. 2021




Sevelamer Hydrochloride: dose

Serum Ph Renagel® 800 mg
>5.5and < 7.5 mg/dL 1 tablet 3 times daily with meals
>7.5and < 9.0 mg/dL 2 tablet 3 times daily with meals

>9.0 mg/dL 3 tablet 3 times daily with meals

https://reference.medscape.com/drug/



Oral drugs interaction with Sevelamer

* Ciprofloxacin
* Take at least 2 hs before or 6 hs after sevelamer

* Mycophenolate mofetil
* Take at least 2 hs before Sevelamer

* May decrease Gl absorption of antiarrhythmic, fat soluble
vitamins, folic acid, & antiseizure medications; take
medications 1 h before or 3 hs after sevelamer dose

Julia J. AJKD. 2021




- :
& frontiers
1N Medicine

ORIGINAL RESEARCH

IF: 5.091

OPEN ACCESS

Cruz END. Frontiers in Medicine. 2021 ﬂ,@"
[LEN] ]

The Influence of Sevelamer
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Inflammation and Oxidative Stress In
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Calcium carbonate
Mechanism of action

3CaCO, +2HPO, — =
Calenum carbonate

Ca,(PO), + CO, + H,0
Calenxm phosphate

Excreted in feces

Sevelamer hydrochloride
Mechanism of action

) RNHCH + HPO,? =—=
(Reun-chlonde form) lon-exchmge

(R-N'H),HPO* + CI

\\ (Peaa-dn alew phosphate forms)

Excreted in feces

Cruz END. Frontiers in Medicine. 2

021




Anti-inflammatory mechanism of sevelamer hydrochloride

w N Cruz END. Frontiers in Medicine. 2021




Conclusion

The management of hyperphosphatemia with
Sevelamer hydrochloride appears to have obvious

anti-inflammatory & antioxidant benefits.

Cruz END. Frontiers in Medicine. 2021



Sevelamer Hydrochloride in IRAN
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Sevelamer Carbonate

FDA approval: 2007

T

Tavelamer® 800
Sevelamer Carbonate y

Each Tablet Contains: €6
Sevelamer Carbonate 800 mg |

@B 150 scored F.C. Tablets




Sevelamer Carbonate

* Mechanism of Action:  Forms: Tablet, Powder

 Exchanges carbonate for P : :
& * Dose Considerations:

* Potential Advantages: « 800-1,600 mg 3 times/day
e Cafree

* Pleiotropic effects
* No metabolic acidosis
* May reduce vascular calcification

 Maximum dose: 14 g/day

e ~ P Binder Equivalence:
* 0.6 for 800 mg tablet

* Potential Disadvantages:
* Expensive
* Gl side effects

e Limit fat soluble vitamin
absorption

Julia J. AJKD. 2021




Lanthanum Carbonate
FDA approval: 2004
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Lanthanum Carbonate (Fosrenol)

* Mechanism of Action: * Forms: Chewable tablet, Powder
e Forms insoluble metal & P ° Dose Consideration5:
Com'p'exes « 500~1,000 mg 3 times/day
Potgn]’cual Advantages: * ~ P Binder Equivalence:
atree * 1.0 for 500 mg table
* Potential Disadvantages:
* Expensive

* Unclear risk for metal
accumulation

* Gl side effects
* No long-term data

Y

Julia J. AJKD. 2021




Lanthanum Carbonate (Fosrenol)

* Has radio-opaque properties
& therefore may give the
appearance typical of an
imaging agent during
abdominal X-ray procedures

* Chewable tablets should be
chewed completely to reduce

the risk of serious adverse Gl
events

Moazzam AA. AJKD.2013



Sucroferric Oxyhydroxide

FDA approval: 2013

VELPHORO® 500mg
90 chewable tablets

iron as sucroferric
oxyhydroxide

VELPHORO® 500mg  «

90 chewable tablets
iron as sucroferric oxyhydroxide

Each chewable tablet contains 500mg iron M

as sucroferric oxyhydroxide. Fr
Contains sucrose. See leaflet for further §

information. For oral use. Tablets must be Si
chewed and not swallowed whole.

Read the package leaflet before use. Keep B:
out of the sight and reach of children. Do not Vi

store above 30°C, 5[‘
‘?ep the bottle tightly closed in order S
onProtect from moisture. Store in the

Mginal package. |]I



Sucroferric Oxyhydroxide (Velphoro)

* Mechanism of Action: * Forms: Chewable tablet

* Exchanges hydroxyl for P e Dose Considerations:
* Potential Advantages: 2.5 g 3 times/day

* Cafree * 500 mgiron per 2.5 g tab

* Lower pill burden * Maximum dose: 6 tablets/day
* Potential Disadvantages: * ~ P Binder Equivalence:

* Expensive * 1.6 for 2.5g tablet

Gl side effects

Interferes with oral levothyroxine
Long-term side effects unknown
Unclear risk of iron accumulation

Julia J. AJKD. 2021




Sucroferric Oxyhydroxide (Velphoro)

* Do not prescribe with oral levothyroxine

* Do not administer alendronate or doxycycline at the same time;

« Must be given at least 1 hr before sucroferric oxyhydroxide

* The sucrose & starch components can be digested to glucose &
fructose, & maltose & glucose, respectively; these compounds can
be absorbed in the blood (1 tablet = 1.4 g of carbohydrates)

* Median iron update in patients with CKD is 0.04% on Day 21 (based
on 2,000 mg/day of sucroferric oxyhydroxide/day)

https://reference.medscape.com/drug/
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Ferric Citrate

FDA approval: 2014
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Ferric Citrate (Auryxia)

* Mechanism of Action: * Forms: Tablet
 Forms insoluble Fe3+ & P * Dose Considerations:
complexes * 2 g 3 times/day
* Potential Advantages: * 210 mg ferric iron per 1 g tablet
e Cafree * Maximum dose: 12 tablets/day
e Raises iron stores & Hb « ~ P Binder Equivalence:
* Decrease iron & ESA usage - 0.64 for 1g tablet

e Potential Disadvantages:
* Expensive
* Gl side effects
* Long-term side effects unknown
* Unclear risk of iron accumulation

Julia J. AJKD. 2021




Ferric Citrate (Auryxia)

* May lead to excessive elevations in iron stores

* Assess iron parameters before initiating drug & monitor

parameters while on therapy
* Patients receiving IV iron may require a reduced dose or D/C

* Do not chew or crush tablets because tablets may cause

discoloration of mouth & teeth

https://reference.medscape.com/drug/




Drugs (2019) 79:957-968

https://doi.org/10.1007/540265-019-01125-w IF: 9.546
REVIEW ARTICLE f‘]
Check far
Lptates

Mechanism of Action and Clinical Attributes of Auryxia® (Ferric Citrate)

Tomas Ganz'** . Avi Bino? - Isidro B. Salusky’

Published online: 27 May 2019
© The Author(s) 2019

Abstract
Chronic kidney disease (CKD) is a major cause of morbidity and premature mortality and represents a significant global

public health issue. Underlying this burden are the many complications of CKD, including mineral and bone disorders, ane-

mia, and accelerated cardiovascular disease. Hyperphosphatemia and elevated levels of fibroblast growth factor 23 (FGF23)
have heen identified as kev indenendent risk factors for the adverse cardiovasenlar ontcomes that freamently oceur in natients
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Iron misregulation & generation of reactive
oxygen species

* Ferric iron, such as in Auryxia
& unlike ferrous iron, is not
easily oxidized.

* Ferrous iron, during oxidation,
can catalyze the formation of
free radicals, causing Gl
mucosal cell damage &
erosions of the Gl mucosa.

Ganz T. Drugs.2019



Tenapanor (IBSRELA)

* Tenapanor, an experimental luminal blocker of Na-H
exchange (NHE3) was recently found to lower
paracellular ph transport in the gut as an indirect effect.

* In short term studies sponsored by the manufacturer,
tenapanor shows reduction in serum ph over 8 wks in
patient on HD of approximately 1 mg/dl & FGF23
modestly by 10-30%.

* Know, only short term studies are available & tenapanor

remains experimental & in phase 3 studies.

Julia J. AJKD. 2021




Tenapanor for Patients on Hemodialysis with
Hyperphosphatemia: A Randomized Phase 3 Trial

METHODS

219 patients across 41 US sites
=
(= J
Tenapanor
3 mg b.i.d.

Continue
tenapanor

Placebo

doi: 10.1681/ASN.2018080832

RESULTS

Change in serum phosphate ]i'li'l

RANDOMIZED TREATMENT PERIOD

(8 WEEKS)
Tenapanor
Tenapanor Tenapanor 30 mg b.i.d.
3 mg b.i.d. 10 mg b.i.d. titration
~1.09
‘mg/dL
\N\““ = ':,:

CONCLUSION

e s e et e

+0.07
. = mg/dL g
Pooled Placebo
tenapanor

RANDOMIZED
WITHDRAWAL PERIOD
(4 WEEKS)

Tenapanor significantly reduced elevated serum phosphate
in patients on hemodialysis with hyperphosphatemia.
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Rationale for class selection

N

O U1 B~ W

. The desire to restrict ca
. LDL-lowering & anti-inflammatory effects are well

demonstrated for sevelamer-based products

. Ferric citrate may also treat anemia

. Sucroferric oxyhydroxyide may provide a lower pill burden
. Cost
. Side effects

Julia J. AJKD. 2021




Reviewd

The Phosphate Binder Equivalent Dose

John T. Daugirdas,* William F. Finn,T Michael Emmett, ¥ Glenn M. Chertow,§ and the
Frequent Hemodialysis Network Trial Group'

*University of lllinois at Chicago, Chicago, lllinois, TUniversity of North Carolina at Chapel Hill, Chapel Hill,
North Carolina, ¥Baylor University Medical Center, Dallas, Texas, and §Stanford University School of
Medicine, Palo Alto, California

ABSTRACT

Phosphate binders include calclum acetate or carbonate, sevelamer hydrochloride or carbonate .75, for calcium ace-
sevelamer hydrochloride or carbonate, magnesium and lan- tate 1.0, for anhydrous magnesium carbonate 1.7, and for
thanum carbonate, and aluminum carbonate or hydroxide. “heavy” or hydrated, magnesium carbonate 1.3. Estimated
Their relative phosphate-binding capacity has been assessed RPBC for aluminum-containing binders were 1.5 for alumi-

Daugirdas JT. Seminars in Dialysis, 2011




Relative Ph-binding coefficient

Phosphate binder

RPBCbyg
of compound
listed 1n available
product

Calcium carbonate (index value)

Calcium acetate

Magnesium carbonate
(anhydrous weight, Magnebind)
“*Heavy™ magnesium carbonate
(hydrated weight, OsvaRen)
Aluminum hydroxide
Aluminum carbonate
Sevelamer (carbonate or hydrochloride)
Lanthanum carbonate
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Take-home Message

* Ca versus non-ca-based binders is now an old, yet unsettled
question in nephrology.

* In addition, the quality of data available to determine this
guestion is poor, characterized by numerous biases highlighted
throughout this perspective.

* In our view, data are currently inadequate to justify:
1. Regular use of ph binders in patients with CKD G3-5 (non-dialysis)
2. Intensive use of binders to specific ph targets in kidney failure
3. Preference for one class of binders over another.

¥4
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