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1 ofn 85 B 7 M 4 & & Dy (calcitriol) 89 & 2 3 £ 35 5 R £ M &) 7K AR & A8 7T i (secondary
hyperparathyroidism) © 12 % #x R FR %] Fo / X &6 B AT BAT 7 X, 0 @ % 875 20942 5] e
AT 00 R - B K B BB M BRI AT B IR B SRR & S BE o B 4800k
EOHR LY R E SR CRBR K 0 50 SR (16545 ) he 5t BR 45 A B
BL 452 B AT SR AR R 04 BREE SR o Rifn o FE AR S ey B AR T R EAE R 45 R T R R
B g5 0 ARG o B R IR A Bk 60 4540 0 B Sk BT — X R 2 45 09 Bk 4 5 i e Sevelamer (B A AR
(Sevelamer hydrochloride) ; % 7% 4% (Sevelamer carbonate)) & % Bz 4% (Lanthanum carbonate) 47 48
s R AAARE A ERERR A2 EAA AR L AT R A H B EF S o Sevelamer IR T
BRagVE R Sb 0 AR IR 4% A AR B Ik 45 10 R B AKAR 5 L IE ] B (LDL) © 2 BR W o9 R A4 A = 6 &
BB AR MR MALERLE B ERPYEHRBE - YT F R B # fibroblast growth
factor-23 (FGF-23) 89 45 3, » A RAVEIR M B Rk % A AR 45 B 0y 45 BIR A0 T A% -
FGF-23 @ 38 /m B3 L B0 vy Jk i Bk 5% 0 &) 7 Ak B & (parathyroid hormone) #4 43k > 39 %] & &
A F Dy b SR o A2 R B A RA 0 I P FGF-23 04 3 % 7+ & 3t 30 4] 7% M 4 4 & D,
9B MR o TR TE R T AR AR RS M 81T R IR AR A T Ewé%%&%%A B AT
175 f8 70 RE 538 P FGF-23 °T 38 i 7 B R B 45 & 6 2k > FGF-23 & 56 AR R & 12 0 B ik
RO EMAR LR G TR A E—F AR c AXERTRAEM %"Mﬁﬁﬂ%/\rﬂﬁl%é@
I PR A TR M e B AR B SR 0 BT -

RI#EA | MEA5 ST (Phosphate binders)
= MA%SE (Hyperphosphatemia)
T4 HERZ (Sevelamer hydrochloride)
hixB£ ## (Lanthanum carbonate)

Fo B BB R PR R - FE TRl A iR

ﬁﬁg g 3& (parathyroid hormone) 3 J11 iy 35k 4> 3T g B
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(Glomerular filtration rate; GFR) {J5A 2 30 ml/min
IRF - IR T IR M AR R B A | -
{EFE= B DrREry i il - B A B HRI &
B 46 7 15 T B R ST - 1T 52 T 5 N v L e
(hyperphosphatemia) fiE * 3T - AR iff 72 th 3 87 -
oo LA 2y 375 2 X 3% 1 B HOIR A RE U (second-
ary hyperparathyroidism) » [l Jz 8GR &% #5 1L HY
B - MRS 3O MIME R - Mg bR
TeBOUCHR2 o [R]85 1 20 I o il 7 R
T T8 T o s A T 5 i — Ml 9B ) B YRR
B o % HE 26 [ B i £ 45 & (The National Kidney
Foundation Kidney Disease Outcomes Quality
Initiative (NKF- K/DOQI)) y5 % HE Al 3% - 18 1%
B Mg 5 L I Al A 265 = T B 5 e O e 252 )
1 2.7~4.6 mg/dl (0.87~1.49 mmol/L) - |fij 28 78
B A5 S ERTIR R 3 AN EREIAE 3.5~5.5 mg/dl
(1.13~1.78 mmol/L) » — FE i3 (b A2 e ] S 4 ok
DIER Sl sl & GEET IR B I - RS &5
BIE R A TR o ANSCRE S BERS &8I 18 1 B
Bk oo A\ i PR FER FH B 208 PR R

EFRRBBRE
(8400 £ %/ 1)
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2100 £/ & ] 2100 £/ 8

BN 185

MRV IR E R 1814 B B R A Ak s
B RERO IR A TR EE (B —)°
— ~ BERYIESE

e N BENERA PRI EE — Yotk
SRS ENRRENE 2 — » HPH85%
e DU EE R 0y ST R B R R A e - i
PR T =0 2 — R EEEE - =2 Tk
ARG DLk I B (phosphate) (Y BUREAZAE - 1T
BERREENY & 2R 2 MR LRSI MRS
IEHIRRER IRy 2.5~4.5 mg/dL - R AAE B ~
W58 ~ B RN R R A B RS
AR RS 7 K5 8 15 18 W I (absorption) ~ B Jigk
HE it (excretion) B & % % #f (mobilization) & 5
AR POV EH A HRE - IRAEHEA
BV & &4 Ry 1000~1500Z 5 » J&
B R 60~80% B A4S FH BG SE TTH IR Y T Y
HEYFHE H E AR S BRIk & -
i 47 Bk D Tk R R 1) A L e H S HE 5 A By
300270 » Fy—BHRESET 2 IRRE 0 o STAESCEE
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(weekly phosphate clearance :
55L ~ 66L / 1.73 m?)
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BHIR TRV ARG E R » BB—EHEW
Tk S K 2 R T B VAR IR - K1 iy 2 ) A
BAEIRREYHHEDERS - BOEEE
WU+ T IR EE S M B A & AT ESE TS H 1000
=55 o Sullivan 5§ A $+ %279 47 IfiL B 1 K 72
5.5 mg/dL WY IMAGENT L » Hrp 145820
ol 3EE 50 & Tk B S IR B A - A = {E H B8y
B EE 2 B IOR B S i By B AR I i (E
[#0.6 mg/dL - Fir DU o2 i HGE & 2 R R i i
TNV ET e oR  2 R v IML RRE o Wk
YA 3 L2 H G 1 A IR ORI ik v Bt 2 3
PE /NG A R S B A R EE R -
1% 3 [5] 83 32 (type 1T sodium-dependent phosphate
cotransporter NPT2b (SLC34a2)) & fig 10 » [&] B
32 35 T HE AR SR D BRI+ 1T IR A 1 ke (X
Bl 8 IS & BN S - KBS it e b
TR IR - KU 80~85% By i B /N FFE K
WeImT Iy R - 32 B AR T il B/ NVE 2
T $5 - B 3 [5] 3 325 (Type 11 NaPO, cotransporters
(NPT2a))"" - 1 b EE i 2 F1 A3 1 A A L Bl B v
PEHEAE R D WITER T igod - fERI IR R B
fibroblast growth factor-23 (FGF-23)fY E A~ &
W5 °

© IS M E R IBE R = M EAYRIE L RS

W 2538 By 18 1 B W o i A 1A 995 1k
SR S A B 58 R T PR AE £E 38 D3 BB HHAR TR
F o HFEEFGF-23/y 38 » (HERAMTELEAT
e RS ~ B B Bl PR o [ A [ B R
FRAR - FEE B ThRERy B W EAL - #E AT TR
ERD;FELEAE - 1T bk R R A HE A HI & R
PFGF-23 S Bl FOIR R SR 0 43 24 1 DA AR S ke 1
HEME 121 o SR A R D, G REMES M IR
& FF BRI FGF-23 19 4336 110 > 31f 4 1t [] B
IR HIR R 0 - RIFIRR R g (E A
B/ IV AR ST 57 B FUI T S Bt P PR AR AL 1L 851
TH LA T Bk - % EOS S A I (osteoblast cell) 34
JNFGF-23 1) 43 3617 » 33 Jii1 '8¢ g 1o-hydroxylase
B 7% P A S 1% 1 A A2 SR D RO B B - [l %
R 7 FGF-2319 53 W - FGF-23 Bl H 4% %2 2%
fibroblast growth factor receptor (FGFR) ZEEAE

KA #

HEH

H. i Bl $% 3% 2% (co-receptor) Klotho Fy {7 B N A
HA S # A J13 7 B FGF23-FGFR-Klotho #
BB IEIER 'Y o FGF-23 w111 30T Ui BBF V&
lo-hydroxylase 19 %% ¥ K 12 3 240-hydroxylase f1
6 P T {608 o 975 4 e 2F 32 D5 Y R R g 101820
IR A T 15 B R - 106 A% H E EEH
- L [FE R O o BT R VE SRR HE
H 1819 o FGF-23 A 25 38 #1181 FF IR IR messenger
RNAHWIREL - BAKEIH IR R ARG EL 5300
B H 7 FGF-23 /] il 1% 1 #E 42 R D iy B -
T 975 PR A A= 32 D,y AT ARSI FH IR R 2 A 5 i B
G3uh o BN EAEAS T B e e v AL ER R B STR
(Y FGF-23 #5228 I Klotho [ThRE & BES % -
A AT AT RE B 2K 38 1 B TR BB RE LY
G212 o (K b R RS R IR E (BT R
JE DUAHE S HE B 15 1 320 1 ik P Bl Py (5 25 350 15y
MBHERFEA - BMERZENT AR TR ERER 7
BImk - ERE L2 AZREEL - KIS
BREI NG R AR R BTG R RS - DUH
AT 4/ NEF IMBGENT IR AE Fo B » R KA AT RS BR
900 Z va I » FrLA—38 3 R IMIENTIGHE
HITT R Bk 2700 = Ta A IR 22 = 11 43252 R IESE AT
MR - HIERE G FRR (weekly phosphate clear-
ance) #J ks 55L~66L/1.73 m? 232* » %% ) KDIGO
Pt i 2 76 B8 E AR (< 4.5mg/dL) » HIfgE R %
AIIEFRAY 2970 Z Uy I - Bt DA G — A7 82
ZENTEEEFHRONEY)EH 1000 Z 5511
T It 5 L 60%~80% IR IR AR 518 » 5550
TG R K 2 A0 4200 258 - AL — A
HRTREE A A 1000 Z e A REHEREERE A - ik
RE25 ARk A R I R Y AR+ HILAJEEE— 2 ek
BIR il £ 4 v Tl ) i L B 0 7 F T B R S
P4 (phosphate binder) 2 ik 4> g B W Mg - 2R
REHEEEESNEYEF NSRS o R
il 2 ek R P B B U ] RE AL AR R B R 4y
B RIUHEZE - BT DA DU AR BRH B Rk
Tl 1 ED S 2 1 L gk (0 S th gy P R B B R rh
HHERRR - ERE B #E4H (protein-energy
wasting) BE{ZIEZREK - KR B R »
A o IR A A A8 o A G 8 v I i 58 473 16
HERAE -
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SRR R S RIRE RS B BT RS £ E
71~ REpRRR - BIERS - JIEOR -
MR~ BRSEAT B (B A B B SR -
i3t RO PG L B ST S - 3
W EEEYIFIR R & RS R - R T %
A2 PRI BE A I ~ R BRI
BB PRBS AT /2 — SRR -

— + 2$BAYREAE & (Aluminum-based phosphate
binders)

16 958 = ML RE E 1980 4 AR LLRTT 2 DL & 88
FIBERS TR R 2 - (EX SR R SR ~ B
HRALYE (osteomalacia) ~ L Ao %88 Sz & 1111 5 ol B
BT HIAHME R B 2+ ERE R - Bl A
H o GHZEERIRRR YR K A S8 s
J5 %8 (adynamic bone disease) 1Y) B35 5 JfE 5% 5 1l
/N o FRG T BRI EIRHE o HIE
TG ISR IR §5 222 » K B AL A

x—  SEHGSEINLER
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— - 25L& (Calcium-based phosphate
binders)

EESIIBERS SIS TR RIR RN~ IR
NI 52 55 e AR RS (B S R R B i 2 0 i
E B0 R Bl A & B0 B EEY) » B IR b DUk
#% (calcium carbonate) % fifs [ $5 (calcium acetate)
BOBE A Ry 3= - T ASASE R #5 (calcium citrate) [X] By
FEAS M B I 75 975 A B O LR I R S 7
38 e 8 IR B BB R E - R
HETHERESE - FEMPREAR S TR L
B (K 25%) B #5 (# 40%) 2 AFAL » {H ARy
HigHeR g2 pHEEZE » MK IR
HEpH < St RR = - AlZA =R pH{HER
B REERRE RS &+ AT DUER A ik A At i 52
PRAIRF S E R e e #5 B TE R SR W RE Rk - [XIIEE
P Ve 5 BL Ml B - RO 5 1 AR R IR BR S5 I WA 15
TSR 1 R B A T R 250 o SR T sk B 2 1y
RN » KR E B K ER RIS FTE

B4 Calcium carbonate Calcium acetate Sevelamer hydrochloride Lanthanum carbonate
(Txlss ) (BETEES) (WhrEfiE) (Txlsi)
Sevelamer carbonate
(BEIREE)
R Calcium carbonate Caphos, Ace-cal Renagel; Selamin Fosrenol
FEL A FL A Renvela
Hitg = 500 mg/tab 667 mg/tab 800 mg/tab (BERERR) 250 mg, 500 mg,
800 mg/pk (fifJEkZ%) 750 mg, 1000 mg/tab
&85 % 40% 25% TEEy TEE
PEis LN <1.5 gJuFREH/ KR <L5giu#H#/ R 3-60H/K — R+ 1500~3000 mg/ K
e AHR 4500 mg/ K
1L B RS & T I4F ERRS& TI0T B RS 5 147 BLRRRS & TI4F
ANEda AEsa AEda ~ §5 AEda ~ 55
fERS B EL ERSBEEL PR % B M [
A TEAREIRES L.
TREG ik =SS 158 ST EIE A 1S ST EIE
2 pHAE R 2 FERI AT 5 32 pHAE RS % T AR AR (IR
1S ST TmEIE 1'E S TmEIE fEk% e R B
FHA ~ ME L R ~ Mgt AR (BRER) Sk E
R gt S gt WL
i FhAT HhAs
Hf&gEs (on)  4-16 (H#E) 12-30 (ffR) 105-300 () 200-600 (H#)
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MESHE ~ METHEIIEEWE - BRI Sk
FH A B L SF OF 3 IE - London 58 A 2 81 » ik
R PR &5 Y IS AT s A LIS BE R o g B A i
BB $51E " - Navaneethan 52 A SE I # &
43 A7 (meta-analysis) 9 iff 52 1 28 35 - 38 W 55
3 R ARC I e LA AHIRIRYROST - T EhE Rk
7 I $5 1 L3R 18 A 22 B! o Sherrard 5 A 7E
— RARIHACI S a3, - 85/ End s i #50
£ Filg ARG A R RR i 32 % 0 17 gk P2 i (alkaline
phosphatase) (R - 3B M5 B 1 i 452
b7 _Eatpy s - §5 5 85— F EHEIE A B G
HIEGEAR - W ~ BEIRSE - MARIBIEER
8 MRS 7R T EIE ARG 2= 20 -
B SRR E R RA » — T
5 8= YRE 37 B G 1L B o E 15 E E
RIS > 55— 5 TH PR A I B T R R S I IR
R = M5 R BB« — Mt ER L aa T & fy — &
BE 2 Ik FH 200 Z2 e YR 3885 - K15 35 B B R B
g 8 (KDOQI) iaH HERI &3 » HIRMH S
PR RS S FT R R OT IR - AFERLE R 1.5
Ny FHEEREFI TR HIEE N ERE
2 ATES o LIS §E AR A L S
GrEMmesey B - mMiEIER RS G E
A~ I B LB M AR B R R 2 15 FE

TR -

= K& EERYEEAS A (Non-calcium-based phos-
phate binders)

H #ii & B #Y 4 Sevelamer (Sevelamer hydro-
chloride, Renagel (#HEf# ) ; Sevelamer carbonate,
Renvela (7 5 %%)) B ik 1% $ (Lanthanum carbon-
ate, Fosrenal (i F1J54 ) WAt o FE& 1L BRI
WEANZ - 1 HETthiga KA It LB /R
TEEEYIE SRR B R - HRTEA &
Je B SRS B E AT TR ARG -

(—) BhRERE

1998 £ 35 |8 FDA 5% W] f6k BE % F Fo 7 LY
WS G - e — Tl R T 2 #R A8 AE (anion-
exchange resin) » EAFUKMEHAERIK » A5
W E R - o5 ERT R R R R A (NH2)

P A

Al G BT o AEpHAE 6~7 F i I B A 5

KA #

HEH

HEJT » HLEY—CHR A v SRS /N O e T
FRFEBEAIRCER - (HIR L EE K EAR - FrlA
HE G ERHZE ~ 15 A 50 B A e R 5 2 R/
MR H o W REMAELES 71 R i A SR B SR 1 3RAY L
B o 4K H AT I 5T e e O fe B S -
Suki ZE A ¢ 2103 il 2232 MEE TR A 5 5%
B IR F &85 Bk R RE g ry B3 - fERE
BEEVRICIR ~ MR SREL O S O 3 E S 5 Y
Lt 58 316 JE HH BE ) 525 B34 o Tonelli %2 A [BIRE T
200741 H LLRIGAG B A W E g 50 FH AL Mk E A7
W ARIBE B ME s rh 28 B - fE 24208 22 B 35
o Al RO RERE A LLAR S5 B B R B 1R
JEEE = T 0.12 mmol/L » (I H$5HEF IR EEHI
A TR 0.10 mmol/L - A F5IESRAE fsB %
S B FH 85 Fr (998 A 1% 8 72 11 » Navaneethan
Eil Jamal B2 35 )R 2% H 7R A & o AT a9 i 9e o 5%
L BEREMAELES F EIE R BRI A =
L3136 o i H Aith iR A e R R BV S e B
BEREMRAVBE eSS B TS E ~ LIME R
WRIPFEEEE ~ 2R 3R A REARNY & BE5 R 7 TH
B EHES FrRYE A o {H Dilorio 58 AHIAHF5EHY]
BT M R B2 BATHI IS M B s A - Bk
REfE A FTRELLES FrBEREZE LR Y « 1 Chertow
IR R - AOES AR LR - Bk P BEREMERY
MAEEAT BT A 58 48 S I EIE K B AR IR %
EFAIEE - 540 0 K R ikRefE n] B G E h Y
fE S A I A g E R I - P DU A BR TR
J& i 25 H M [l B2 (LDL) NRESh » ik B kel 3
BRES LB SRR o 5 BT FethlE R B
A BEME AT DU R IR BRI L 404 o ESR I RE
RS LIY s BERE S H RS m A —2 > 2
R Ry m] DIZEAR M R $51E - BT - tb—18
BEE TS O U R Ry U BRI 97 B 5 | R Y O 2%
EBBECRAELRE -
(=) Bl 2

rErE B RERR AR VB EY) - (ELIIRER
R T &1 - BT HEhE
B— AR s A EEBESBNEEY - &
Fir & W 82 DA — il il o3 7 BL R S P Y B i A
w5 o FEAHIEREEE IS SRR IR - B
U EE B RE A AH L BT IR YRR SR » R
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NGB IS - mEIER 2 LG S EiE
AR - AL ~ JEAR R AL » [RIARAR IR
R IGIHZER B3 - (E RS R e B
b -
(=) Wi

2004 4 € [ FDA 58 58 itk 1% 8 m] {5 F A 18
MEEREWER A RB—3 BAEH - B9k
A - Wk —EMEITE - U ENE
BT (A0 ERAR) SEASTE B &Y - ARSI
DRI (<0.01%) » KHE 53 & 3 A Hk H i
AR o B 1 S A [ 7> 85 Fr 5 Sevelamer » H 7
pHIE3~5H R IF 1y Wk s & )1 - B AEpHAE 1~7
HU RSO T - IR IR 2 A A (250 mg,
500 mg, 750 mg, 1000 mg) » DL—fii {5 H Ar 7 7
2 1500~3000Z %M 5 » AT LAHAR2 %2 3 FE 7Rl
Al o AL IR R A R 2 M - BIERTR
1EAYER RGBSR - TS B & 85 H i s 5 71
TEPERIM P BHE B L RAK - (SR
T ML 875 2 Bk SR ATHA BRI AR ¢ - GRS
WCRIEFAR - ABLEBY) B e 2 B H S e pg il
RRVEI o JCE RN B~ B o T HE
[ T IR A b TSI A T = R R S e e S0
HIPERE  FFPRBEIE Y 2 B 00 38 B AR A
JE R B OIRE IR BRI 3~4.5 15 « fE—FR5%4.5
SERGEREEE T - EIMIRENTHS AR B BE i
PSR TE FEE Er BE  RF RTT Fr B  *® o SRR
b PR F OB RET v . - B E RSB BRI FE 88
R A S EE R A E AR
PIEITEF* o FE3E LS8 T B L Al s & FRIAH L
AR 2 B o RMRAR TR B K AR
58 S R B B L2 75 R AR A T 3 A SR
TEF » DU sed R A0 F S A bR & ka8
e o HETE A EEEIE R BIGE A
W ~ M@~ B - R IR AT ResE sk s
KA - R ZEEME AE - HaiaEst
MR G HHE S ISR E S5 AR A -

FEAE SRR I FE 3 25 5% 55 2 BLTE 61
LR LR L - &5 IE & F 0BRSS
(Sevelamer B, % 1% S5 ) I % 14 38 B 5 BH S 9 72
Al o AH FE20134:10 H {73 #Y #& Wl # 4 55 (The
Lancet) H[# » Jamal % A GEF T #i 5 0 TRRAR

A (] I % 42 i) BU BB 1Y U7 7 (Meta-analyses and
systematic reviews of randomized controlled trials)
S3HT T UL A e o e B (A 10118 3K B 1
BEREME) L - FEBE 2 M RE AT HY B3 IRk IR
EPSHIBERS AR (2312 A) FUAR & #509 BERS &
il (8. (2310 A) - FEAESE TR IR T
22% » FER R EFEKIE R AR 10 L HY #5
B o T L0 LS F S HE i e S H Y B IR A
BEER - BB UIES IS S OU 2 i RE
fiEE RIR R R By 1y 38 28 - (EChEE thaoR -
TEIRTEHAM & o TR B R TR B AR AR 85 Fr iy
B TR R 2 K Ry O BRI OF 3 FE
fEo AR+ J ok Pl L R RE AR I 60 38
FESEYIER RS R RIS - B SChE ]
G AT EIRRE R FEAR AN B K SR B (K%
HAEET) » HER SRR A E R
Fili s A — I BT £ R B R - SR IR A A
(cost-effectiveness) Y5 & » 5@ DL & $5HYBEAS
BRI R EEEEY) - (HS RS E AR AR
ARG E RTRESZ F B EE APk -

U0~ & £% 89 5 45 & Bl (Magnesium-based phos-

phate binders)

ffE IRER PR TR SR ] DL A R 2 Ay I gk
HEHEZE - HBITEN KT Rk EE
il B KN S R BRI E T 030 A Ik 2
NEE AR - IR A BRI SE 2 $R85 S Hofe
RO o SRR T — i LAY IG H B R E A
Gh o+ R AE 132 5B A Y R 3 Il 86 T IR S
AR IE R N Fyren » S i ts SR Ik
ErEEEEY LAY 1E 2 A e S HRR IR
—AEET S MASENT EE Rt e 52 - T 64 H
AIBERE MR e 3 B+ (8 Ik k% £% (magnesium
carbonate) & 8 FHJ 1K £ 3% 477 ¥ (0.3 mmol/L) B
Ak 85 Fr ey BB AH PR AR IR A e R E
3 T AR AR L 7 B 2 o 5 e PR Fe RS SR B
N RN RERS SR R EOTR S P BERS &
il ANEEEEIEE > EIK Ry 255 Ry N
AU FHARIRSE - MAERRZ KA ~ RHASTE I
YL IR T - SEIBERS S
P i SR P Ry SR — R IR I B ]
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« & i 80 8% £ & Bl (Iron-based phosphate
binders)

HE = [HEm L&Y FAE 50~60 F- R £
HE B T USRS &5 1 A i e K Ll B >
HERFWRT » HEEREREAS NZE
i A PR A B rY A | AL (iron (TID)
oxide-hydroxide) {t.&%) (SBR759 —a complex
compound of iron (IIT) oxide-hydroxide, starch, and
sucrose; PA21 (polynuclear iron (III)-oxyhydrox-
ide)) MRS (ferric citrate; JTT-751)  #]25
IR SEEE B SBR-759 I A E AT L » ERI &
/N 15 2 vl 2 4 4 HLAT DA g R i
BHE - HHSCRET & 2 AR - W A 32 1
FESEHIRARI(EA - BA{ (discolored feces) E i
FEEITER - HAMAMEINSS ~ B0 ~ WL ~
H RS o BTG RO O (ferritin) S8
B (iron saturation) FIfEAHRARL B « i %%
A1 i R 3k e 1 288 B RAGE IN 9 m A A A ke
B EHIE N EBEEHS AR - B &
SIEAHE HEIE I ABIEE - B R B R E
SEEIER ™S > FUBHIE RS 1 & i S 5
TR MIAR A - R 12E T HA
B 18 3 203 437 I ZE KT A DAT 837 3E (dose-
titration) A IfF 52 2 B - 5 F SBR-759 il 1% RE figt
s+ SBR-759 Y FREBE SR AB R R RERAE - 10
BIPH IR R 52 B S B E IR 38 A SR W 5 i 7 52
P00 o 5 — ST 1540 1B T BB BT 92 3
B PA21fE 19 H B & 5~7.5 A sl » R Ak B
FH IR 4.8 ATeryBtaEfEAHE - FERITE A5 H
HEAEFLMES - PA21 LA 2013 4F 11 H 28 HI$EE]
FDA TEZ Lt FI A1 REE T & By S L E -
P4 ik %4 By Velphoro (sucroferric oxyhydroxide)®? o
HERZEYI R IR R A B K H AT B R A S
D R E T 2% R ARG R G B 522k
RS HR -

BRIV

oL 5 A5 A 3 0 T A 2 07 2
(L R I B © AR I B WA
WL - QTSI 2 B AR - B
I BT PR B RE A B RS A e SR IE

KA #

HEH

R R aABE T - A0 & 3% 8¢ (magnesium iron
hydroxycarbonate; % iy 4 fermagat) 55 % 1 23 54,
JR =B AT A AT AR I BRI B+ (EU & st
7 H 6 235w Il 5 2 A2 1 F SEREIE A © - MCI-196
(colestilan) Fy—IF GBI RY RS HE T2 HuetliG - 18
— Ry = B - PRk 22 B (placebo)
(14 3 B o] B A L P S P A0 Ry 0.2 mmol/LO
FAHRI (niacin) FI7A KR I (nicotinamide) mJ RE H £
DI 1 75 8 R e - B R T (NPT2b) - [HR
Il P 2 s 7 s MRk T U R A o o el - 1y
PO o b3t 3E SE R o T SE B v wT H R
—XHAHEBDIRHZERE - MCI-96 ~ FAREAI
7% i g B 208 T T I A I o s [ P 9 88 K PT RE Tk
VG = H AR RS 00 {H LR R K
e R HE — P ERET - B BB TR R A
L - NEEKE A SV R » 58 Wi gk iy
aEGHENTHS  BEHKEALEER##
eI - RS OB EFER TR
i (chitosan) Y LT ERE/E Ry BERURS S 7 - B TAE
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Hyperphosphatemia, a nearly universal and common complication in patients with chronic kidney disease
(CKD), is frequently accompanied by hypocalcemia and low vitamin D, (calcitriol) level and eventually contributes to
secondary hyperparathyroidism. Dietary restriction of phosphate and/or combined with current dialysis prescription
are usually not sufficient to maintain serum phosphate within the recommended range. Thus, the majority of patients
with CKD require oral phosphate binders to further lower serum phosphate levels. Aluminum-based phosphate
binders are no longer used because of well-established toxicity. Calcium-containing phosphate binders, either
calcium carbonate or calcium acetate, have been widely used to control serum phosphate concentration in patients
with CKD. However, long-term administration of calcium-containing phosphate binders may result in higher risk
of hypercalcemia and vascular and soft tissue calcification. Non-calcium-based phosphate binders (Sevelamer
hydrochloride, Sevelamer carbonate and Lanthanum carbonate) appear to have a similar phosphate lowering
effect, but these agents are significantly more expensive than traditional calcium-containing phosphate binders.
In addition to its phosphate lowering effect, sevelamer appears effective in lowering LDL, which may attenuate
coronary artery calcification. However, the long-term safety of lanthanum, particularly its’ deposition on bone and
other tissues, remains unclear. The recent discovery of fibroblast growth factor-23 (FGF-23) has provided new
insight into the regulation of calcium and phosphate metabolism in patients with CKD. FGF-23 has been shown
to promote phosphaturia, decreased parathyroid hormone (PTH) secretion and suppress calcitriol synthesis. In
patients with CKD, increased circulating FGF-23 levels may reduce calcitriol production and subsequently leading
to increased PTH. So far, there is no evidence that FGF-23 can be used to monitor the effectiveness of phosphate
binders. Further studies are warranted to investigate whether FGF-23 may emerge as a powerful biomarker or
therapeutic target for CKD in the clinical practice. In this review article, we will discuss the pathophysiology of
hyperphosphatemia and the recent advances in the use of both calcium-containing and non-calcium containing
phosphate binders in patients with CKD. (J Intern Med Taiwan 2014; 25: 184-194)



