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EpyaoTnpliakog EAeyXog

Ht 34.6%.

Hb 11.1mg/dL

PLT 333 X 10-3/ul

2AaKYopo aipartog 82 mg/dl,

Oupia 182 mg/dl,

KpeaTivivn 11.8 mg/dl,
Oupikoé oéu 6.1 mg/dl,

Narpio 134 mmol/L,

KdaAio 5.7 mmol/L

Mayvhioio 1.9mg/dl
AoBéoTio 9.26 mg/dl

l Pwoeopog 8.3 ma/dl
AABoupivn 4.1mg/dl

PTH 192 pg/ml

TCHOL 210 mg/dl, TRG 190 mg/dl
HDL 38 mg/dl, LDL 134 mg/dI




2UvONKeg aipokabapong

Tuvedpia aipokdBapong :3.5h X 3 @popéc Tnv eBSOMGdA

QiATpo: KoutTpO@AVN ME ETTIPAVEIA 1.6

AidAupa dittavBpakikwv CACA

AA Bdapoug peTaSU TWV cuvedpIwY 3.5Kg

Kt/v 1.3

YtroAsiypaTtikf dioupnon : 600mg/24h




dapuakeuTIKiy AYWYN

2eBeAapépn 1-1-1

Cinecalcet 30mg

ApAoditrivn 10mg
AicivotrpiAn 10mg
KapBedIAGAN mg 6.25X2

EpuBpoTtrointivn 40/15d
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The definition, classification and prognosis of
chronic kidney disease: a KDIGO Controversies
Conference report

Andrew S. Levey', Paul E. de Jong”, Josef Coresh™, Meguid El Nahas®, Brad C. Astor”,
Kunihiro Matsushita®, Ron T. Gansewvoorts, Bertram L. Kasiske” and Kai-lUhwe Eckardt®
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disease.

Prevalence of CKD by stage among NHANES participants, 1988-2012

CKD Stages 1-5
M 1988-1994 12.0(10.4-13.5)
[11999-2004 14.0(12.4-15.7)
[ 2007-2012 13.6(12.1-15.2)

13.6%
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O1 KupI10TEPEG BEWPiEG YIa TNV YRPAVON

Box 1. Examples of Main Theories of Aging

+ Evolutionary theory: based on Darwin’s theory of natural
selection

¢ Neuroenaocnne-immuno mneory: a comolnauol Oor e |

mune and neuroendocrine theories
e Phosphate retention theory: a novel theory based on the

finding that dietary restriction of phosphate attenuates the
aging characteristics in klotho null mice '~

+ MNeuroendocrine theory: aging is due to changes in endocrine
and neural function
+ Neuroendocrine-immuno theory: a combination of the im-




Chronic Kidney Disease: A Clinical Model of Premature Aging
Peter Stenvinkel, MD, PhD, and Tobias E. Larsson, MD, PhD
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AlEnon Twv £mMITTEOWYV TOU WO POopou & Tou FGF 23 Je TNV MEIWON TNG VEPPIKAS AsITOUpYyiag
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Am Soc Nephrol 16: 2205-2215, 2005



Schematic structure of fibroblast growth factor (FGF)-23
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Makoto Kuro-o

Negative feedback loop for phosphate homeostasis
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Negative feedback loop for vitamin D homeostasis

Pflugers Arch - Eur J Physiol (2010) 459:




Klotho and aging

Makoto Kuro-o *

Department of Pathology, The Unnersity of Tecas Southwestern Medical Center at Dallas, 6000 Harry Hines Bha, Dallag TX 75390-9072, USA

Vitamin D

Parathyroid Kidney

Fig 2. Endocring axes that megubte vitamin D metabolism mediated by FGE23 and Klotho, Adtive vitamin D | 1,25-dihydrecyvitamin Dy) binds to vitamin D receptor (VDR) in
osteocytes, which in turn forms a heterodimer with a nuclear receptor RXR and directly binds to a promoter region of the FGF23 gene to transactivate its expression. FGEZ3 secreted
from the bone acts on the Klotho-FGFR complex in the kidney | the bone-kidney axis) and parathyroid gland [ the bone-parathyroid axis). Inthe kidney, FGF23 suppresses expression
of Cyp27b1 gene that encodes 1o-hyd rosxylase and closes a negative feedbadk loop for vitamin D homeostasis, In the parathyroid gland, FGF23 suppresses expression of PTH. Sinoe
PTH is a potent inducer of Cyp27b1 gene epression, suppression of PTH by FGFZ3 reduces ecpression of Cyp27 bl gene as well as serum levels of 1,25-dilydroxyvitamin Dy, which
closes another negative feedback loop for vitamin D homeostasis. Klotho and FGF23 are indispensable for the regulation of vitamin D metabolism, because defects in either Klotho or
Fi FFE e Bunesratarmanaere [



Expected Concentration Range of FGF23 in Healthy
Individuals and Across the Spectrum of CKD Based on Large-
Scale FGF23 Measurements in Epidemiologic Cohorts

Intact FGF23 C-Terminal FGF23
Population (pg/mL)

(RU/mL)

Normal renal function 20-60
CKD 2 25-80
CKD 3 40-120
CKD 4 80-500
CKD 5 250-1,250
End-stage renal disease 500-50,000

25-70

30-150
50-300
100-1,000
400-2,000
1,000-100,000




Single FGF-23 Measurement and Time-Averaged Plasma
Phosphate Levels in Hemodialysis Patients
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Plasma phosphate (mg/dl) last measurement

Clin ] Am Soc Nephrol 8: 1764-1772, 2013



Me TnVv peiwon TnG VEPPIKAG AEITOUupyiag

Kidney
| Phosphate excretion

Phosphate

absorption e

], Calcium level

Gut
Calcium

absorption Parathyroid gland

Phosphate .
l’reaha:!;r S 1,25 (OH) D4 1 Parathyroid hormone

Kidney International (2009) 76 (Suppl 114), S34-S42;



agenda

- Pathophysiology
- Hyperphoshatemia and CVD risk

- Phoshate diet in CKD
- Phoshate binters in CKD

- Activate Vitamin Analogs
- Calcimimetic drugs
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Serum phosphorus as a predictor of low-grade albuminuria in a
general population without evidence of chronic kidney disease
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3.3-36 364.1
Phosphorus (mg/dL)

3336 354.1
Phosphorus (mg/dL)

Nephrol Dial Transplant (2012) 27: 2799-2806




H utrepowo@artaipgio oXeTi¢eTan JE TNV AUENOT TOU ASUKWHATOS OTNV NTTid VEQPOTTABEIa
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Adverse effects of hyperphosphatemia on myocardial
hypertrophy, renal function, and bone in rats with renal failure

Table 5. Multivariate analysis of predictors of myocardial
hypertrophy, renal function, and trabecular bone volume

B Confidence index P value

Heart weight/100 g body weight
Hematocrit 0.004 0, 0.008 0.059
Tail-cuff plethysmyography  0.001 0.0008, 0.0012 0.03
Phosphorus 0.005 0.003, 0.007 L0000
Creatine
Tail-cuff plethysmyography  0.003 —0.001, 0,005 0.052
Phosphorus 0.037 0.017, 0.057 0.002
BVITV
Calcium 6.9 2.87,10.93 0.002
Phosphorus 0.93 0.1,1.72 0.03

BV/TV, trabecular bone volume to bone volume; B, standardized regression
coefficient (f).

Myocardial hypertrophy, were associated with hyperphosphatemia

Kidney International, Vol. 66 (2004), pp. 2237-2244




Proposed model for the deleterious effects of hyperphosphatemia
on cardiovascular mortality.

Hyperphosphatemia

Irreversible W

Vascular
calcification

|

Left
Ventricular
Hypertrophy

\ Reversible injury

‘e

Altered Vascular
Reactivity?

Increased
Peripheral
Vascular
Resistance?

Cardiovascular
Mortality

J Am Soc Nephrol 17: S255-5261, 2006



| Klotho-dependent and Klotho-independent effects of FGF23 in ESRD.

EAPTH hypersecrenon_g @mmc phosphate Ioﬁ Qﬁjy@ vitamin D therg;ﬂ;I
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Komaba, H. & Fukagawa, M. Nat. Rev. Nephrol. 8, 484—490 (2012);




Higher levels of serum phosphate, even within

the normal range, are associated with adverse outcomes
In patients with prior myocardial infarction
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Mortality Risk by Serum P Levels

N = 40,538 HD patients

20 |

18 |

1.6

14

Relative Risk of Death

12 |

10 |

0.8

00 1 1




—— PTH, PHOSPHATE AND VITAMIN D: CURRENT ISSUES AND CONCERNS —
Trade-off Hypothesis Revisited

CKD
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Impact of arterial calcification in stable
hemodialysis patients with ESRD
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Vascular calcification (VC) in CKD

Atherosclerotic Monkeberg
Arterial Intimal Calcification Arterial Medial Calcification

in CKD, both forms of VC are observed in the large arteries, calciphylaxis is mainly Monkeberg,
coronary artery calcification and cardiac valve calcification is atherosclerotic.



Vascular calcification




- Phoshate diet in CKD
- Phoshate binters in CKD

agenda

- Pathophysiology
- Hyperphoshatemia and CVD risk

- Activate Vitamin Analogs
- Calcimimetic drugs
- Questions

. Conclusion
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loolUyi10 Tou NETABOAICHOU TOU QUCPOPOU

Parathyroid glands
£
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phosphate intake
1,500 mg per day
= Calcium reabsorption

= Phosphate excretion
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Urinary phosphate excretion
Skeletal ~__ Stage 1-2 CKD, 900 mg per day
Stage 3 CKD, 700 mg per day
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Fecal phosphate
600 mg per day




PuBuion ewopopou

Y1reppwogaTtaipia
50-70% atroppopnon

TOU TTPOCAQUBaVOUEVOU PUWOPOPOU

IT.X.
TTPOCANYN . 1000 mg/nuépa N 7000 mg/eBdoudda

amroppoPnon .~ 600 mg/nuépa N 4200 mg/edouada

800-1000 mg/ocuvedpia
300 mg/nuépa

HD: =~ 250 mg/nuépa

NK: ~ 280 mg/nuépa

NPCR (g/Kg/day) = 1g — 800-120U mg @wao®opou

L
SUOUNSO



216610 3,4 & 5 XNN
(xwpic sEwveppikn kadapon)

H ureppwogataipia epgaviletar 6tav EGFR<20mML/min/1.73m2

Meiwon Tng TpdoAnwng Tou puwo@opou <900mg/day

Av n pgeiwon TG TPOCANYNG TOU pWOPOPOU YIA SIGCTNHA 2 HNVWV ATTOTUXEI

XopRynon OECHEUTIKWY TOU QLWOPOPOU




2.€ QIJOKaBaIpOuEVOUC a0 BEvEiC
OepaTTEia UTTEPPWOPATAIMIOG

* Meiwon TnG TTPOGCANYNGS Tou YWoPopou <900mg/day

Increase dialytic phosphate removal

XopnRynon OECHEUTIKWY TOU PO POpoU




Dietary modification

O1 TPOPEG PE HEYAAN TTEPIEKTIKOTNTA OE PLOPOPO

TPETTEI VA ATTOQPEUYOVTAI

A nutritional good diet contains too much phosphate




Phosphorus content in frequent food consumption

Eidog Tpopng /100 yp.

FdAa AyeAadog
MnTpiké ydAa

dAa Katoikag

FdAa cuptr/vo caky/xo.
MNdAa eBatropé dyAuko
FdAa okovn - TTARPES
FaAa atroouTtupwpévo

FdAa ocok/xo TTAnpeg

MaoupTi pePIka atroBour.

MNaoupTi (TTARPEG YAAQ)
MuliiBpa xwpig Kpéua
MuliBpa pe Kpépa
Tupi Bitoepig

Tupi, ypaBiépa

Tupi TTappedava

Tupi pok@op

Tupi oAAavdIKO

Pdwopdpog
(mg)
93
14
106
206
205

1016
94
94
87

175
152
564
821
782
5515
415

Eidog Tpoorig/ 100 yp.

Tupi @éta (MaAakn)
Ywpi domrpo

Ywpi miTupouxo
Auyo BpaocTé | wuod
Auyo Tnyavité

AoTakdg KovoépBa N
MOYEIPEUEVOG

MNapideg wuég

Mapideg TnyaviTég

NMwooa

KaBouUpia payeipepéva
KaAapapdkia wua
KaAapapdkia Tnyavitd
KapaBideg

Mapideg

M1rakaAIdpog wuog
M1rakaAidpog HayEIPEUEVOG

MirakaAidpog aAaTICHEVOG

Pdwopdpog
(mg)
184
87
228
205
222

192

136
191
135
175
119

122
194
274
891

Eidog Tpoopng /100 yp.

M1rapputroUvia wud

MUdi1a (pévo odpka)

S1piag wuog

Péyya

2apdéAeg wUEG

2apdéAeg kovoépBa pe Aadi
ZKOUMTTPI

2oAopog aynTog

2oAopdg o€ KovoépRa
2Tpeidia, agnra

ZTpEidia payeipepéva
Tévog wuodg

Tévog oe kovoépBa pe AGdi
Toimroupa wun

ToixAa

Xapiapi

XTa1r6d81 W6

Pwopodpog
(mg)
220
236
256
33
434

186

143
241

294
250

173



The role of daily dialysis in the control of hyperphosphatemia

||z Phosphate intake
= Phosphorus remova

[0 Net gain
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Kidney International, Vol. 67, Supplement 95 (2005), pp. S28—S32




Diet

Absorption

Dialysis

Balance

The role of daily dialysis in the control of hyperphosphatemia

Dialysis phosphorus removal:

3 times per week

1000 mg/day
7 x 1000 (per week) =

60%
7000 x 60% =

800 mg
3 x 800 (per week) =

4200 — 2400 =

7000 mg

4200 mg

24NN mn

1800 mg

Diet

Absorption

Dialysis

Balance

Dialysis phosphorus removal:

6 times per week

1000 mg/day
7 x 1000 (per week) =

60%
7000 x 60% =

800 mg
6 x 800 (per week)

4200 — 4800

7000 mg

4200 mg

4800 mg

- 600 mg



Oral phosphate binders

Oral phosphate binders work by forming insoluble complexes in the gut and
then excrete the complexes in the faeces.

Take it together with a meal!




Pharmacology, efficacy and safety of oral
phosphate binders

Table 2 | Phosphate binders currently available for clinical use

Binder type

Aluminum salts

Calcium carbonate
and acetate

Magnesium salts

Lanthanum carbonate

Sevelamer hydrochloride
and sevelamer carbonate

Binding method

Coordination
compounds and ionic

lanic

lanic

lanic

lon exchange

Advantages

Highly effective, inexpensive
Moderately effective, fairly inexpensive
Moderately effective, free of calcium

Highly effective, low pill burden

Moderately effective, lipid effects

Hutchison, A. J. et al

Disadvantages

Proven toxicity, requires monitoring

Hypercalcemia commaon, possible
vascular calcification

Gastrointestinal effects, requir

Expensive, gastrointestinal effects

Expensive, high pill burden,
gastrointestinal effects

. Nat. Rev. Nephrol. 7, 578-589 (2011);



NedTepa OEOUEUTIKA PUOPOPOU

Uskse | o ormmuEsl

tareler i e 1w kv I s Ferma 1w g (gl

S f . O h d d | l.-r-n.-.-.- Ie=las, thess= i g il Esles) Same ':r..:l. e dwy
ucroierric XY Y roxiae free il md e etfecs S e dleme s SRR g vy
ol o e s B S T Lannx b preanixd Wit om
¥ PForme o i TeEnicmn EWEN FEINIE OF PRk A
rm ol Emagaeamn pwls Lmig-=mmn anle al aos o ooen
Uncremsin 1f 1m0 Radmelaa0m ng S=rm

3 i e ] | Huch et comium 2 mg femc ima
free il adeeifecs NEmng dows  mbkSs Som Ames per dey
¥ lem mll bwriden Sen mwlRme Lompg-=em sile af s un owren W anreen deseis |2 mSeds e day
¥ PForme o mis Tenitmn |nsrersn 1f 1m0 madmel s om fing Srm

rm wwl Emmoganm bwls
g Forme @ deoras 1m0

el IS A umge

Ferric Citrate

], peemamexne B, oyeronaetm STl oD s

Seminars in Dialysis—Vol 28, No 6 (November—December) 2015 pp. 610-619




Phosphate binders have similar efficacy in reducing serum phosphate
levels

Serum phosphorus levels (mg/dL)

4.5




Randomized Clinical Trial of the Iron-Based Phosphate
Binder PA21polynuclear iron(lll)-oxyhydroxide phosphate binder in Hemodialysis Patients

PA21 PAZ21 PAZ1 PAZ1 PAZ21 Sevelamer HCI
1.25g/day 5.0g/day 7.5g/day 10.0g/day 12.5g/day 4.8g/day

Change in
serum 0

phosphorus

{mg/dL)

» l .
i J_

e

ki

[ 1 Efficacy population (n=150) [ Per protocol population (n=120)

PA21 5-12.5 g/d significantly reduces serum phosphorus in hemodialysis patients.

Clin ] Am Soc Nephrol 8: 280-289, 2013.




Median iPTH (pg/mL)
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Moe SM et al. Kidney Int 2005;67:760-771
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KDIGO® suggests avoiding hyperphosphataemia (>5.5 mg/dL) as this has
been associated with poor outcomes and mortality in CKD 5D

Reduction of phosphate in the diet, phosphate binders and increased dialysis duration
and frequency are measures to lower serum P levels

Phosphate binders1,2

Cinacalcet can further improve P
control by:

« controlling PTH levels as
key factor to improve P target
achievement Cinacalcet3

* thus reducing P release m
from bone

1. Chertow GM et al. Kidney Int 2002;62:245-252
2. Qunibi W et al. Kidney Int 2004;65:1914-1926
3. Block GA et al. New Engl J Med 2004;350:1516-1525




Effect of Cinacalcet and Vitamin D Analogs on

Fibroblast Growth Factor-23 during the Treatment of

Secondary Hyperparathyroidism

b —

FGF-23 by Treatment
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1

400
1

Mean (SEM) FGF-23 (ng/L)
300
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L

O

Craacetns 14
Viamn DAnscg A e 131

Mean (SEM) Serum Phosphorus (mg/dL)

—O— Cinacalcet
--4 - Vitamin D analog

LU U B B B

T T T
02468 122 16 20

Clin ] Am Soc Nephrol 10: 1021-1030, 2015



Use of phosphate-binding agents is associated with a
lower risk of mortality

All-cause mortality Cardiovascular mortality
% Patient-years
PEAs better Mo PBEAs befter PEAs batter Mo PBAs betler treatad

None B 15.6

Calcium = == 36.7

Seovolamear "-‘:_'_—;"':' P_:::E. 14.9

Calcium+savalamer 111

Calcium-+aluminum . . ! a.a

Aluminum ¥ e ! 3.3

Other : ' : 26

Lanthanum - " 2.5

Calcium-+othar v . 1.7

Calcium-+lanthanum 3 ] 1.6

Sevelamer+aluminum ,‘ - : 14

0.8

Sevelamer+anthanum

Othar combinations . 4.4

2.0

Kidney International (2013) 84, 998-1008




Use of phosphate-binding agents is associated with a
lower risk of mortality

Univariate
Model 1
Model 2

Model 3

Kidney International (2013) 84, 998-1008
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fOepaTtreia Kata BAMATA

2UCTACOUE HEIWON TG TTPOCANYNG TOU pwo@opou <900mg/day

Increase dialytic phosphate removal

Aunoapue TO OECHUEUTIKO TOU PUWOPOPOU

Alatnpinoape To calcimimetic




BeATiwon Twv cuvOnkwyv aigokadapong

2uvedpia aigokabapong .4h X 3 @opEéG TNV EfdopAdA

®iAtpo: high flux pe emedveia 1.8
AidAupa dittavlpakikwv CACA

AA Bdapoug HETASU TwV ouvedpiwyv 3.5K(g

Kt/v 1.43




dapuakeuTIKiy AYWYN

o\ 2eBeAauépon 3-3-3
| Cinecalcet 30mg

ApAoditrivn 10mg

AicivoTrpiAn 10mg

KapBedIAOGAN mg

EpubpoTroinTivn




EpyaoTnpliakog EAeyXog

Ht 33.2%.

Hb 11.2mg/dL

PLT 256. X 10-3/pl
2aKkxapo aiparog 90 mg/dl,

Oupia 178 mg/dl,

KpeaTtivivn 9.3 mg/dl,

Mayvhioio 1.8mg/dl
AoBéoTio 8.6 mg/dl

[wao(pépog 7,2 mg/dl }
AABoupivn 4.0mg/dl
PTH 176pg/ml
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Reasons for failure of phosphate control

Pseudohyperphosphataemia (incorrect sample handling;
analytical error).

2. High dietary phosphate intake.

3. High doses of active vitamin D metabolites.

4. Phosphate-containing drugs (enema, infusion).

5. Inadequacy of haemodialysis.

6. Advanced osteitis fibrosa (efflux of P from bone independent
of intestinal P uptake). :
7. Metabolic acidosis (phosphate shift from intracellular

into extracellular space).

8. Patient non-compliance with phosphate binders.

9. Incorrect intake of phosphate binders (timing and

dosing).

10. Inefficiency of calcium carbonate because of achlorhydria
(spontaneous or after medication).




MNarti n diatAPNoON TWV EMITTEOWYV TOU PO POPOU
OTOV 0PO €ival TTOAU OUOKOAN uTtrdéBson;

ATtrokAicelg amro Tnv  diaita

TO OXNMO TWV OECHEUTIKWYV

MN avayvwpeIion TOU KPUMMEVOU (WO @OPOU TTOU
UTTAPXEI OTIC TPOPEGS




The Triple Threat

* low dialytic removal

* high enteral absorption

* and low binder efficacy




Enteral Phosphate Absorption L

A notable variability in enteral phosphate absorption is also fr ently overlooked

The widely cited 60% rate of dietary phosphate absorpti

the variability in the 5 individual phosphate absorption rates (26%0, 40% 69%0, 84%, and 85%b)




Other Contributors to Hyperphosphatemia

- Patients with hyperparathyroidism

« and high-turnover bone disease { PTH<300 J

- often have a significant endogenous source of phosphate,




H xoprniynon avaAoywv tng Birapivng D au&davel Tnv atroppo@non Tou puwoPopou

2 mg/d of calcitriol for 2 weeks resulted in more than a 2-fold increase in
phosphate absorption in 2 patients

but a mean increase 2 x
of only 21% in the other 3 patients




PuBuion ewo@opou
DwoPpopo-d0ECUEUTIKA

26 X 9= 225mg

The absorption of 200 mg must be blocked using binders

(sevelamer) At phosphate-binding rates of 26 mg

calcium acetate

HD : =250 mg/nuépa
[MK : =~ 280 mg/nuépa

NPCR (g/Kg/day) = 1g — 800-1200 mg ¢wo@opou
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Phosphorus in dietary protein

Rufino et al. Nephwo! Dval Transplant (138567, 1868,




Dietary Phosphorus Restriction in Dialysis Patients: Potential Impac
Processed Meat, Poultry, and Fish Products as Protein Sources

Table 2. Phosphorus-Binding Requirement in a 70-kg Dialysis Patient Consuming 1.2 g of Protein/kg for 2
Different Levels of Phosphorus Intake

Phosphorus ~ Phosphorus  Phosphorus Othar Dialysis Binding Phosphate Binder Pill Requirement
Intake (ma/g Content Absorpticn Phosphorus Roemoval Requirement (calcium acetate/sevelamer carbonate/
protain) {mg/d) (mg/d) Absorption (mg/d) img/d) img/d) lanthanum carbonate)

605 —400 305 9.211.7/2.7
—400 154 4.7/5.9M1.3

Am J Kidney Dis 54:18-23. © 2009




Dietary Phosphorus Restriction in Dialysis Patients: Potential Impact
Processed Meat, Poultry, and Fish Products as Protein Sources

Phosphoms-Protain Phosphorus

Ratio (magfg) Labalad
Cooked food tems

Applegate Farms Hoasted Turkey Breast, Bonelass 10.93 Mo
Armour Sizzle and Serve Beef Sausage Links 0 I Mo
Ball Park Beef Franks 14.25 Yes /
Butteroall White Turkey, Oven Roasted 21.47 Yes
Carando Deli Quick Genoa Salami 8.4 Mo
Dak Premium Ham with Matural Juices 15.68 Yes
Dietz & Watson, Black Forest Collection, Braunschweiger Liverwurst 21 Yes Z
Gorton's Grilled Salmon, Classic Grilled ° 18.58 Yes ZTlg STOIMSQ
Hillshire Farm Deli Select Roast Beef, Ultrathin 13.69 Yes Tpo(pég Uﬂdpxﬂ
Homel Bone In Ham with Matural Juices, Spiral Sliced 11.55 es ,
Hormel Meatloaf & Tomato Sauce, Homestyle 7.64 No To MEIYG)\O
Hommel Sliced, Roasted Turkey Breast and Grawvy 12.27 Yes 4
Hormmel Slow Simmered Pork Roast, Au Jus a.5 Mo 'ITPOB)\I'"JG
Hommel Slow Simmered Salisbury Steak and Gravy 10.27 es
Jones All-Matural, Golden Brown, Beef Sausage Links ¥.49 Mo
Louis Kemp Crab Delights, Flake Style (crab flavored seafood from surimi) 6.07 Yes
Oscar Mayer Bologna (made with chicken and pork) 17.73 Yes k
Oiscar Mayer Premium Beef Franks 12.6 es
Perdue Baked Chicken Breasts Cutlets, Homestyle 12.6 Yes
Perdus Mealtime Starter Chicken Breast Roast with Ribmeat, Homestyle Gravy 17.88 Yes
Perduse Short Cuts Carved Chicken Breasts, Skinless with Rib Meat, Original Roasted g8.43 Mo
Perdue Short Cuts Carved Turkey Breasts, Oven Roasted 7A . .
Sabrett Skinless Beef Frankfurters 8.14 Am J Kidney Dis 54:18-23. © 2009
Shady Brook Farms Turkey Meatballs, Italian Style 8.5 ™0
Tyson Boneless Skinless Grilled Chicken Breast Strips with Rib Meat 11.49 Yes
Tyson Breaded Chicken Breast Patties with Rib Meat 13.33 Mo

renn banlo amd B 13 =rd =Tl = F=lan moko Eloyore 1.4 =1

Better reporting of phosphorus content of foods by manufacturers could result in
improved dietary phosphorus control without risk of protein malnutrition.




Measured Phosphorus Content and Reference Values of Popular Beverages

NLDOSH 20748 Fekenence
Value for P (migf I oz)

Absol e DNTerenoe
img'l fl ox)

Mean = S0

Maasured P jmgld fl oz) % Diference

502 +125
Az +4.8
29=x02 +0.9

et

Beverage

Measured P (mg/8 fl oz)

Absolute Difference
(mg/8 fl oz)

NMDSR 2014 Reference
Value for P (mg/8 fl 0z)

Mean = SD

% Difference

Carbonated drinks

Coke

Cherry Coke

Dr. Pepper

Diet Dr. Pepper

Pepsi

Diet Pepsi

AMP Energy

Fruit-Flavored Drinks
Crystal Light, Classic Orange®
Crystal Light, Raspberry lce®
Crystal Light, Fruit Punch®
Tang, Orange®

Kool-Aid, Tropical Punch®

Vitarmin Watar, Reviva Fruit Punch
Vitarnin 'Water, Foous Kiwi Strambanry
Witarmin 'Water, Essertial Omnga-Omnga
Vitarnin 'Water, Dafenze Rasphany Appia®

Vitarmin Wabar Zara, Squearad Leamonade®

Vitarrin Watar Zaca, Rise Oranga”

Mio Fit, Arcic Grape™®

Mo Fit, Barsy Blast®

SaBa Lilwwater, Biood Orangs Manga®
Aquafina Flaver Sgash, Mixed Bamy”
Fropsl Fam, Bamy

Sports Drinks

Gatorade, Fros! Glacer Fmara [poaden)”

Ratwada e inoaran®

3rs+02
338+0

289+x02
27105
312+07
241 *03
309+08

1005 +16.0
24 *+01
10905
911 £50

27*+03

2614217
09=x0
407

15041
BB2ax12
e
12421
14418
243905
55307
54903

(=]

2089+ 42
H i+ A

=

Am | Kidney Dis. 2015:65(6):967-971




A dearth of data: the problem of phosphorus in
prescription medications

Richard A. Sherman’, Supriva Ravella’ and Toros Kapoian

We examined the labels of the branded forms of 200 of the most widely prescribed medications
in Dialysis Clinic centers in the United States and found that 23 (11.5%) contained phosphorus.

Notable were the phosphorus content of a generic 10 mg lisinopril (32.6 mg)

and a generic 10 mg amlodipine (40.1 mg).

The significant potential for iatrogenic injury accruing from the use of these drugs warrants efforts at
remediation. Specific information on the phosphorus content of medications used by dialysis
population needs to be made available to the dialysis community

Kidney International (2015) 87, 1097-1099;




2UCTNOOME TNV OIOKOTTAH

TPOWPIHWYV HE CUVTNPNTIKA
OVOWUKTIKWV
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EpyaoTnpliakog EAeyXog

Mayvnoio 1.7mg/dl
AcoBéoTio 8.6 mg/dl

Oupia 161 mg/dl, ®wogopog 5.3 m/d

KpeaTivivn 8.8 mg/dl, PTH 168pg/m|

!
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Statin Dosing Modifications in CKD

Adjust for Reduced GFR (mL/min per 1.73M3?)

Notes

Atorvastatin
Fluvastatin

Lovastatin
Pitavastatin
Pravastatin

Rosuvastatin
Simvastatin

@

LIPID &

METABOLIC

60-90 15-59 <15
(Stage 2) (Stage 3-4) (Stage 5)
None None None
Max dose 40 Max recommended
None _
mg/day if GFR < 30 dose 40 mg/day
None v to 50% \ to 50%
1 mg/daystarting 1 mg/daystarting
None dose, not to exceed dose, max dose 2
2 mg/day mg/day
None None None
5 mg once dailyto 5 mg once dailyto
None start, not to exceed start, not to exceed
10 mg once daily 10 mg once daily
None V to 50% \V to 50%
www.kdogi.org!?!]
http://www.fda.gov/Drugs/DrugSafety/ucm256581.htm!2Z]

http://

www.accessdata.fda.govi?’]

FDA restriction
on 80 mg dose

he&art., Medscape






