HB 23k 2018 5 60(2) : 120-125.

5% | CKD-MBD

PTH D481

Management of parathyroid hormone in end-stage renal disease

IR BN

Hirotaka KOMABA

(=471

TR PEEI R IR R TR 13, BAREEFICB T 2K
bHEELAGIIEDO —DTH Y, EHIHR KL E ~ (para-
thyroid hormone : PTH) D43 435 & Rl HUIR BRE T R %
e T2V, TRVERIPIR BRSO O MER X, S
R EDIRKR L 227210 Th{, 27 UGB EZ N
L TGRSR Am P RIc ER R EEL RIZT, o7k
O, PTH ODEHIZ, BAREZFOTHRIGEZRIS 5 2 T
bEELHEO —OIMEIT 65D, AT, EHTE
FITBT 2 MR R BERE TLERE O B - SHRHIAE
B, BXOREFZPTHEBIZX > THONBHFICBIL
T, BOEDHIRZE R Z TR T %,

PTH [EQOEEHE

TRVERIFR IS TOEIE OF 279 9 AT, PTH
OEMHBILIENICEE L T — <2 Th %, 2003 FEIKET
FFI N K/DOQL A K I 4 T, HIEEiIC X 2
B EER & MBI FHE-DEF, intact PTH 150~300 pg/mL
L) EHEESREE Y, Lo L 20K, PTHIHEIC
k2 BWE DO FMERIZE Z EAVRENY, £72, PTHIH
EEREOAL ST EMPBICOBEHL TWE 2 PS5
DEirot?,

DX BERHDT, 2006 FICFER S Lz HABEHTEE Y
ROHA R 74 v TlRAEMTPHROBIED & EIEED WG
Eh, Hati#d 7 — & Ot Y1k X, intact PTH 60~
180 pg/mL & \» 9 FEL A & e @, 2012 4E1iE H
KBITESEDHA R4 v IKET SN, MetE T —»%

BRI R R E NI AR, 2 RS AR

DN DFEHRDICHED E, intact PTH 60~240 pg/mL & >
I ERHAESHE SN T0EY,

—7, EERIZ I 2009 4512 Kidney Disease : Improving
Global Outcomes (KDIGO) (2 & W 4 F 7 4 v E S 1,
BIEI2IC BT 25010 A 7 L OBEME O 1c o &, B
EBRED 2 £55 5 9 £ (intact PTH 130~585 pg/mL (ZFH24)
L) ERHEARE S 1LY, KDIGO A4 R4 vk
2017 SRS SGET T b 28, 2 OE MBI 2 EH &
LhoTwna',

D R VERI R BERE TUEERE O 1A FERE 2 L L 7-
Dialysis Outcomes and Practice Patterns Study (DOPPS) D ¥
12k %L, PTHED A IZWCKEEE T KDIGO 471 F 7
4 v BRI ERBEAICH 2035, bAETIE HABHTEY
ZDOHA K74 TR NIk 7% PTH 4 L H 2 % 15 5
AR TEIAICH 2 2 AR ENTW R D, ¥ HAANTIE
B fr T s & B 5 PTHAEDSWCK & DRV, £
7o, ZOHFTIZED XS RAEWENINDH 2 DD &
T LI, WEE IS bhoTVARY, LrL—D2D1H
PEE LT, PTHIEZIEDOE P E Z 5015, PTH IZAMHIC
kD EZMEPE L Mo TE D, FIATRAXA
N &L T PTH P UMD <, FITREE o 5 R RS % HE Ry
T2 OPTHIEZ Y 2 2 EBRISNTW B, #
B ANFED PTHIEZIMEICBET 2 77— 2 13 % v, ©HETIX
KEEH D, MEENZ A7 Y 2— Ll IcZITTw5
BEDBKEETH Y, 2 OFR, IRIBFEYWEIC X % PTH
YN I NPT OIRERE L6 NS, Z0kd
12, PTHEFRHEMEAMES 2% LW I ELH D 2o L -
bz,

HARBHTE EEOFATHET - 2 A2 I1RY, bHED
HEOEHBEELZHS 2 LI —EDORINH 2 L EZS
N2ns, HEHPHO 43 ISR L, 2 0%y



b AN 121

Bz XOWHEICL TS BEDH B EEZ NS,

TR MR IRBRIEBETTEAE DR R TR

1. EHRESY I D HA

EHERE & = v D BAN, EIFREEOZNZ A AT
b5 Y I v DZAEM (vitamin D receptor : VDR) IZA5E L,
PTH BI5 T DG % M1 Z, PTH BEAEZ MG 2, SR
% 3 v DBFNE TR PRI RIS RE TUERE 2 E BT 2 9 2
THLNEEIZH - TE R, L LAERNTE AL T L
(Ca) I, &Y v P)MFEDIKE %2 L6, LIFL
X GEPHIRI NS 2 EDMEE LS, S 5ICEEDE
Bilcix, EIFCRERMIIE O Ca 321524 (calcium sensing
receptor : CaSR), VDR DFEBUERTIC X D, HEERIRH 47
CEESN RN E B RELFHETH - 1Y,

D& R ERIRT 5720, FE OV R
HURBRAIIE I X DBIRICIER 2 €8 2 v DafEEDR
HE»MTbINTERD, ZTN6DTREL->TLTH, HE
DFEFI TG E # = v DRANC X 2 WRHVEELZ LIZ
LISWEEE 25, 20 &9 28613, Ca ZAMMEEIZEH]
FEPRBE 467 (parathyroidectomy : PTx) 72 E i D IAFEEIN %
a3 s gt 3,

2. YFHItEMNMERIE

> F AV bR IR TR S e Ca ZAEMES)
HThHy, AIFRIEMIED CaSR ICIEBEEH T3 Z Lic &k
D PTHW %A %, > F hvt MEBEOEN -5,
PTH 232 9 2 & & ICI0H Ca, PAEZR T S 2 4
THH, ok, EROFEEME & 2 v D #AITIXE
AV ME, &Y v E O 72 0 G5 O ki 23 E i T
HolHERITYH, ¥ Fh e MERREOHEHIC X D NRHY
BIREMGET 5 2 E AL oz,

> F v MEREE, BRI T 2 EEO R
FLRBBERE TERE DFEBI TH A TH 2 2 LRI NTE
D bAETIEY F AN NERREO TG, PTx
DUHRHIRE AR T LA L RESNT02Y, £,
#ih9 % EVLOVE kB D 71T T b, PTx D%ENM, & X
U intact PTH 1,000 pg/mL DA k2, 2>-DIfiliE Ca fl 10.5 mg/dL
LU ECER S % EIE ORI ] R IR RE T
HEREDFE DI F A& MEREIEIC XD 31% F T &
nrZ gt snTes®,

YF Ak MEBEOESGIC XY, HERE S 2 v D
HID A TIRTAREICHENE U 76112 3B T H NRHVE B & ik
T2 LMEEL oy, FHRIFELLTELL%

AT REPICELTIEVELa v I 2350, 5
fibi /- PARADIGM ;BT IE, EMERIE & = v D #lHF| &
vF ANt MEBEOHA L L CoOREE I 1, PTH
R FOERNICBE LTI MRKI ORI R RS ch - 722, Zh
5 DRERD 5, 2017 FFITERIHET 472 KDIGO A F 5
AT, FEIRIEL L TliFIcES I Rvwbo LI
7 (BT T AL R 2 BRI & L CHEE
TEERLH oD, HmOME, FXTETILT 7y
FMEIE#H I E Z icko7),

772U, Ca, PRGEHNCIUTTHEICBIL TlE, 1EMERE
&I vDHA LT FH L MERBEIIARE BB, WG
RIE ¥ 3 v D BANIIMGE Ca, Pz LREE 20, > F
AV MERBEIZINE Ca, PEZIK NI E I E006, b
WEBIAET DI Ca, PEHORIEBIZIGL T, WM& DOEIUL %4
INBZRZLEZOND,

3. TFILAILEFRIEEE

Ak MERBEICIZ, B, #MERK O Ca ZE
KBS TH 2 =5 LAk F FIEE BT S, il
AR L o722, MOENTRE 2 WRICZF LA LLF F
B & > F AN MEBE O K L 7 —EHER S
TN — B TR, TV VR T NI
AVt MRS L CIESHETH B2 TR L, BBk
biERS NI 2 LB SN TLEY,

F Ak MR L W L 2o 2T v A vk 5 NI
DR E LT, BBk GRESETETH 2 LBHIT
5%, BHHE T IRFISENRE D SR G AEECTH 2 2 LD
5, MWFELLEBREL LS L EHIC, REAHDEHA
WRrx s, I F VA FEBIEICIE, 50
)bt MIEEBE T UIE LSBT 2 0, W7 & o BERY
{LAERER O BN S 4 2 WREME ISR Y S T v
73, ARG HEGRER T, A EFROFBESFELICE 1
ol LRSI TVEY,

ITFNANEF FEBEOHE Ok e LTix, ¥ T
IVt MIERRIE LY EEN R R T s, v
A1Vt RGP 30~40 Rl TH 5 Z Lo 5,
PTH S HNZEB) 28 DR § 2 L FRTH 2208, =71
A F PRI RSB HIC RS Z L2 6, PTH Y
WHNHIDSE G L TR OB LW ELRH S, ZDXH %
PTH 73 WD ZEF OE OB ERILEGMPRICED LI X
HOZ L6 TOh, SHBOBEELMNHEEEZ 5N,

4, FcARO Ca TRMEKEHE

HIRD 7V vt F FHEIIEICH Z, #7480 Ca
ZREEHETH 2 TR AL+ + (KHKT7580) D BAFE HB



122 PTH D&M

e, ED SN T3, 2017 4£D ASN Kidney Week 12 & V>
T, TRANLkFESF AL MEBE L - T EE
B EABR DL R R I N, TR A )L, b % PTH 2381
HIERICBE L T F 2 v L MERREICNT 2 IS DR
Il bz, EBh, EHZE EEEECET 2 6E
FROFBIDAHBICHD L 2 EPWEINTR2Y, =
TV F FIEEE IR S M LE R OB HHR
DR S N0 2 LD 6, BITD Ca ZAKIEH
HICBAEED L WIERNC B W TH et Fvavickh sy
D EMEINS,

5. PTx
CaRAMMEBFRDEIGIC X O, ML R IR RE TLE
KEDNEBHE LD K E CIEDS o 7208, +a B
5N WIEBNIRARFEIET 2, 2D K9 RIEHITIE, PTx
DHWEDER SN D, PTx IFEED KIERIHIREBERE T
RIS 2 R TFBECTH D, PTH iz BIWICIE T S &,
EIRBTEEE & O BRRER b UGS %, FTEIS B
L Cix, HRBEWEFSEZDHA FJ 4~ TiEintact PTH
500 pg/mL LA |- C PTx @G Z A 5 2 L 25F#H I
TwY, fiicBI L T, FFEIE O EAR FIRIRYI RO
B IH 6, bOETIE MMM+ HREMMTA < fTbi
Tb)%lwo

PTH EEIc > TESN DR

1. BR&EOHKE

5 AR TR A5 8 228 1 — R M Rl R R B TLHERE o DYy
ZHHRETH D, DOPPS WL T & B D Rl IR B
RETUERE I EIT Y A7 D ERICORD2 2 eI
T35, 207 ZRVERIFR IR TEAE D& HLIZ,
HRBOUEE, BITY A7 DI DR 2 RBHIRES
ns,

HERYE 2 S v D BANCEIL TIE, 1980 FEfUciThi
A CEPERER AR WE L - 2 EPHEI N T
29, LaL, 20k nEREOEERENEEHEOET
VAT DETIZORDE0E ) L, BREVSHHES
T, T, IEERE Y S v D BFIHICH 724
R EIRZE N OFHRRAN IR B S 0, HTY A7~
DRNR% AT 2 BRIZBTEIZ EEC ad o7z & v ) R
HENEZOND,

Ca SZHMMEBIZRICEY L TIZ, BONAFIDE i & b >
F AV MEREEIGEIC X D SRR A DR ET S
ERRENT WY, BIFY 221 IF TR LT

\¥, EVOLVE RBRD Y 7T DF5 B G SN T 5,
AWETIX, 77 REICBOWTHEOY 20t MER
BEARL 7EFSP R0 6T W2 iy, RERDE
KWL ODORERDSH D, FBITCIEERERMRIIR S
Nhhrol, L»L, 06 DOREN%Z%E L 7 lag-cen-
soring analysis TlZ, > 7 )Lt MEBBEIC X 262585

YA DR PFTRINT WD,

PTx YTV A 7 I KIFTBICBL TiE, T
United States Renal Data System (USRDS) 2> 5 D523 1 ¥}
HLOATHL, ZOWETIE, BEEEREyF LD
Yhu— UL L, PTXHECBWTEHITY A 709G
IR T LT 2 e s T2, A% EIZr
KTHD, RIS Z 2035035 % 23, PTx ##ICH
D Ca D IARDIGET 5 2 &, BHESKINT 22 0%
ETEZS L, PIx IKIFEMELZSET 28821 H 2 b
DEEZLND,

2. DIBEREONRE

MEFRPACIZENT BE DEMPRICR E 8% MUFT
EDVRINTED, ZOFhE, MHERICIT XMERI AR
BERETOEE DB G235 2 5 T\ %, Ca, PIIME I
flE D5 R~ DT E £ % 8 L <& A Kbz
HHLT 2 2 EAVAIS LT 3983, PTH D E B E % i
TR L 72 F =213 7% &, 2 RUERIH IR IREERE TOERE 12
PES MEHKAICIE, PTHZD b D &) bAHBET 2 2 %5
NARHEEPIRECESE L T3 b0 L EEZINS, Ca™e
RAEBEIZED PTx 1%, PTHED A7 & 17 Ca, P H %
TEE 22 LH6, MEHKADMERPOIME G OHED T
IEZ B CRIRDBHIRE S T 5,

Ca SZAAMFEIHE AN A 11 A JUE TR B L T,
ADVANCE 12 & 0 > F h )L+ ERE DS EEIRG KAk
PREIRFAAIKANDMERZINHI L 272 2 EP|MESI LT
232 BT, OIS Y 2 2RI THEICE L T,
EVOLVE il & O BEEDs 7 ST 23, KR T3,
FHTTIRIEE & L COIME A PFRED & K % T2 H
KB L THERMREIR I NG o b0, Mo k#E
Wi % & L 72 lag-censoring analysis Tl&, >+ 2Lt I
BICK 268V AETHRINTWDS,

%7, EVOLVE il 71t <%, >+ ANt LG
HBICXDANT 74 7% ADFIENKE IS 2
EHHE I T2, X510, DA RV F 2T T
a7 — LA RV b EIET T u — A EEA XY RSy
FTHT o @ TlE, > F ANk MERRIEIC K 2 2 7K
TIRIE7 7 v — LA R T DBHEETH - E



b AN 123

DG SN TV Y, 2 25 BRI ) A4 RAL
1&, WIEOHREINREEL X O b & PO F1E$ %
hEE PSR T2 2 805, YAk MEREIC X
DANT T 4 7F T ARIET T u— LG LA RV DY
APREART LT &3, FRAEEHA I A BRI 2 f
RThHhrEEILND,

PTx B L T, IMEAPALDMERINHIC D205 -57 2
LAV BRIIFZE 12 & DR & T 59, PTx 23%Efr
T, DIEFRICKIZTREICBEL TiE, IhE %
COBIEZEMZEIMTONTE D, ZDIRTTXTOMEICE
VT PTx DSRSEL, DIMEIEC DY A 7R T ICB#E L T
T EDRINTHL RN, T ORI BRI T4
SNbDTHY, FERAL 7 2D AHMEICIE 57 72 BLIE
DILETH B H3, NFCETEEE, BHTEREIKE £k
BE%Z TR —E L ARERNIRINI D6, PTx BT
BaRUEET 2 AREEDE S RRINDE b D LRI 6N,

3. HULUWERERSEAN DR

PTH (315K & O IRBHEWE O —2 L2 6 h, BEEIm
PIPERRICBE T 5 2 & RS PTx B O BIZEIC X
DARINTWVWE, I 5ITRETIE, MBD-5D Iff%id 4 7'fi#
Brick b, v Ant MEREIC X 2GRSO K
BICHEL T2l EbBEINTLEY, Zns DR
A, fxifE, PTH (3MENMIEZ SR E L, BElRiH
fa~DEZ#Z N LTI 2L X — B2 S, %
HHETAHALNDE AT L —ROJEREBZER T2 2 L BRI
NTWw3, PTH OEHIZ, Zd X9 % PTH OJEH L
RN & 2 BB D ST 2 lReEs IR S L %,

4. FGF23 ZN9 2R

FGF23 I3 Bl X - CTEA S N 2 ER 1T, Pk
RS 2 2 v DIEEMIE 2 EofEH%ZH L, CKD-
MBD (T PE B MR 1 9 1+ S % 7 L REHERE) DiiERE I
HECBE LTV 2 EDIS T3, FGF23 13EHT
BECTIRFERLEMEEZ R L, A TiRom 2 FllE+fc
HDIEWRENTE DY, WEDHIZE TIZ FGR23 13 /E0
AR, BHEEIM Y, AR, 1B 2 Fk T 2
ZEPHREIN TS, PTHIZ FGF23 D% S 3 2
ERHISNTED, FEBE, CaZAWRIMFEEIEE, PTx & EDIA
BEE PTHHD A7 6§ FGF23 b KECE T I3 2 L
DIRENT S B9 o s pdigEd 5, ZRIERIFIR
HRBERE TOEIE D B FLIZ FGF23 12 & 2 s E o i i >
BRLAREDEZ NS, SHROMEICKD, Tno0
HEEMESHRES D 2 & 2L 72\,

&I

TR MERI R AR TOEIE O RN - SMRHVE R, B X
OREFZ PTHEHIC K > TR S N2 80 RICBI L THEEL L
oo ¥ F AN MERBBEOEY,, ¥l Ca RAEMBIEEIHE
DTS, KBUBSEERIE, & 5 CHEETTZE & B RTZE O
HlCkh, REHREKEREREZZTOOH 2, ZO7H
DW L BFERICE D, ZRUEREIF IR AR TTHERE O B BL)s
ol bl, BEPROKEICORDS I ERIAMGL
W,

FISRAERE s« Il ) o~ GiR), Zr(958), NIT3R
i 13 GREEORE

X

1. Komaba H, Kakuta T, Fukagawa M. Diseases of the parathyroid
gland in chronic kidney disease. Clin Exp Nephrol 2011 ; 15 :
797-809.

2. National Kidney Foundation. K/DOQI clinical practice guide-
lines for bone metabolism and disease in chronic kidney disease.
Am J Kidney Dis 2003 ; 42 (Suppl 3) : S1-S201.

3. Barreto FC, Barreto DV, Moysés RM, Neves KR, Canziani ME,
Draibe SA, Jorgetti V, Carvalho AB. K/DOQI-recommended
intact PTH levels do not prevent low-turnover bone disease in
hemodialysis patients. Kidney Int 2008 ; 73 © 771-777.

4. Block GA, Klassen PS, Lazarus JM, Ofsthun N, Lowrie EG,
Chertow GM. Mineral metabolism, mortality, and morbidity in
maintenance hemodialysis. ] Am Soc Nephrol 2004 ; 15 * 2208-
2218.

5. Nakai S, Akiba T, Kazama J, Yokoyama K, Fukagawa M, Tomi-
naga Y, Iseki K, Tsubakihara Y. Effects of serum levels of cal-
cium, phosphorous, and intact parathyroid hormone levels on
survival in chronic hemodialysis patients in Japan. Ther Apher
Dial 2008 ; 12 : 49-54.

6. HABHTE LS. BHTEEITE T 2 ZRERIFIRIREERE T
HEREIGIE A A B 7 4 > BEHTREE 2006 5 39 © 1435-1455.

7. Taniguchi M, Fukagawa M, Fujii N, Hamano T, Shoji T,
Yokoyama K, Nakai S, Shigematsu T, Iseki K, Tsubakihara Y.
Serum phosphate and calcium should be primarily and consis-
tently controlled in prevalent hemodialysis patients. Ther Apher
Dial 2013 ; 17 : 221-228.

8. HABHTEEE. IR It E - 240 7 VRGBS
DLHEAA B 74 > BHTEEE 2012 5 45 < 301-356.

9. Tentori F, Blayney MJ, Albert JM, Gillespie BW, Kerr PG, Bom-
mer J, Young EW, Akizawa T, Akiba T, Pisoni RL, Robinson BM,
Port FK. Mortality risk for dialysis patients with different levels
of serum calcium, phosphorus, and PTH : the Dialysis Outcomes
and Practice Patterns Study (DOPPS). Am J Kidney Dis 2008 ;



10.

12.

13.

14.

15.

16.

17.

18.

19.

124
52 1 519-530.
Kidney Disease : Improving Global Outcomes (KDIGO) CKD-

MBD Work Group. KDIGO clinical practice guideline for the
diagnosis, evaluation, prevention, and treatment of Chronic Kid-
ney Disease-Mineral and Bone Disorder (CKD-MBD). Kidney
Int 2009 5 76 (Suppl 113) : S1-S130.
. Kidney Disease : Improving Global Outcomes (KDIGO) CKD-
MBD Update Work Group. KDIGO 2017 clinical practice guide-
line update for the diagnosis, evaluation, prevention, and treat-
ment of chronic kidney disease—mineral and bone disorder
(CKD-MBD). Kidney Int Suppl 2017 ; 7 : 1-59.
Tentori F, Wang M, Bieber BA, Karaboyas A, LiY, Jacobson SH,
Andreucci VE, Fukagawa M, Frimat L, Mendelssohn DC, Port
FK, Pisoni RL, Robinson BM. Recent changes in therapeutic
approaches and association with outcomes among patients with
secondary hyperparathyroidism on chronic hemodialysis : the
DOPPS study. Clin J Am Soc Nephrol 2015 ; 10 * 98-109.
Kalantar-Zadeh K, Miller JE, Kovesdy CP, Mehrotra R,
Lukowsky LR, Streja E, Ricks J, Jing J, Nissenson AR, Green-
land S, Norris KC. Impact of race on hyperparathyroidism, min-
eral disarrays, administered vitamin D mimetic, and survival in
hemodialysis patients. J] Bone Miner Res 2010 ; 25 : 2724-2734.
Saran R, Bragg-Gresham JL, Rayner HC, Goodkin DA, Keen
ML, Van Dijk PC, Kurokawa K, Piera L, Saito A, Fukuhara S,
Young EW, Held PJ, Port FK. Nonadherence in hemodialysis *
Associations with mortality, hospitalization, and practice patterns
in the DOPPS. Kidney Int 2003 ; 64 : 254-262.
Kifor O, Moore FD Jr, Wang P, Goldstein M, Vassilev P, Kifor I,
Hebert SC, Brown EM. Reduced immunostaining for the extra-
cellular Ca2+-sensing receptor in primary and uremic secondary
hyperparathyroidism. J Clin Endocrinol Metab 1996 ; 81 : 1598-
1606.
Fukuda N, Tanaka H, Tominaga Y, Fukagawa M, Kurokawa K,
Seino Y. Decreased 1,25-dihydroxyvitamin D3 receptor density is
associated with a more severe form of parathyroid hyperplasia in
chronic uremic patients. J Clin Invest 1993 ; 92 : 1436-1443.
Block GA, Martin KJ, de Francisco AL, Turner SA, Avram MM,
Suranyi MG, Hercz G, Cunningham J, Abu-Alfa AK, Messa P,
Coyne DW, Locatelli F, Cohen RM, Evenepoel P, Moe SM,
Fournier A, Braun J, McCary LC, Zani VJ, Olson KA, Driicke
TB, Goodman WG. Cinacalcet for secondary hyperparathyroid-
ism in patients receiving hemodialysis. N Engl J Med 2004 ;
350 : 1516-1525.
Komaba H, Nakanishi S, Fujimori A, Tanaka M, Shin J, Shibuya
K, Nishioka M, Hasegawa H, Kurosawa T, Fukagawa M. Cina-
calcet effectively reduces parathyroid hormone secretion and
gland volume regardless of pretreatment gland size in patients
with secondary hyperparathyroidism. Clin J Am Soc Nephrol
2010 5 5 - 2305-2314.
Tominaga Y, Kakuta T, Yasunaga C, Nakamura M, Kadokura Y,
Tahara H. Evaluation of parathyroidectomy for secondary and

tertiary hyperparathyroidism by the Parathyroid Surgeons' Soci-

PTH D& H

20.

21.

22.

23.

24.

25.

26.

217.

28.

ety of Japan. Ther Apher Dial 2016 ; 20 : 6-11.

Parfrey P, Chertow GM, Block GA, Correa-Rotter R, Driicke TB,
Floege J, Herzog CA, London GM, Mahaffey KW, Moe SM,
Wheeler DC, Dehmel B, Trotman ML, Modafferi DM, Goodman
WG. The clinical course of treated hyperparathyroidism among
patients receiving hemodialysis and the effect of cinacalcet : the
EVOLVE trial. J Clin Endocrinol Metabolism 2013 ; 98 © 4834-
4844.

Wetmore JB, Gurevich K, Sprague S, Da Roza G, Buerkert J,
Reiner M, Goodman W, Cooper K. A randomized trial of cina-
calcet versus vitamin D analogs as monotherapy in secondary
hyperparathyroidism (PARADIGM). Clin J Am Soc Nephrol
2015 5 10 < 1031-1040.

Fukagawa M, Yokoyama K, Shigematsu T, Akiba T, Fujii A,
Kuramoto T, Odani M, Akizawa T. A phase 3, multicentre, ran-
domized, double-blind, placebo-controlled, parallel-group study
to evaluate the efficacy and safety of etelcalcetide (ONO-5163/
AMG 416), a novel intravenous calcimimetic, for secondary
hyperparathyroidism in Japanese haemodialysis patients.
Nephrol Dial Transplant 2017 5 32 * 1723-1730.

Block GA, Bushinsky DA, Cheng S, Cunningham J, Dehmel B,
Drueke TB, Ketteler M, Kewalramani R, Martin KJ, Moe SM,
Patel UD, Silver J, Sun Y, Wang H, Chertow GM. Effect of
etelcalcetide vs cinacalcet on serum parathyroid hormone in
patients receiving hemodialysis with secondary hyperparathy-
roidism - a randomized clinical trial. JAMA 2017 ; 317 - 156~
164.

Fukagawa M, Shimazaki R, Akizawa T. Head-to-head efficacy
and safety comparisons of a novel calcimimetic agent (evocal-
cet) with cinacalcet in Japanese hemodialysis patients with sec-
ondary hyperparathyroidism : a randomized clinical trial
[Abstract]. J Am Soc Nephrol 2017 ; 28 : B7.

Jadoul M, Albert JM, Akiba T, Akizawa T, Arab L, Bragg-
Gresham JL, Mason N, Prutz KG, Young EW, Pisoni RL. Inci-
dence and risk factors for hip or other bone fractures among
hemodialysis patients in the Dialysis Outcomes and Practice Pat-
terns Study. Kidney Int 2006 ; 70 : 1358-1366.

Baker LR, Muir JW, Sharman VL, Abrams SM, Greenwood RN,
Cattell WR, Goodwin FJ, Marsh FP, Adami S, Hately W. Con-
trolled trial of calcitriol in hemodialysis patients. Clin Nephrol
1986 5 26 : 185-191.

Behets GJ, Spasovski G, Sterling LR, Goodman WG, Spiegel
DM, De Broe ME, D'Haese PC. Bone histomorphometry before
and after long-term treatment with cinacalcet in dialysis patients
with secondary hyperparathyroidism. Kidney Int 2015 ; 87 : 846-
856.

Moe SM, Abdalla S, Chertow GM, Parfrey PS, Block GA, Cor-
rea-Rotter R, Floege J, Herzog CA, London GM, Mahaffey KW,
Wheeler DC, Dehmel B, Goodman WG, Driicke TB. Effects of
cinacalcet on fracture events in patients receiving hemodialy-
sis - the EVOLVE trial. ] Am Soc Nephrol 2015 ; 26 : 1466-
1475.



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

5 K

Rudser KD, de Boer IH, Dooley A, Young B, Kestenbaum B.
Fracture risk after parathyroidectomy among chronic hemodialy-
sis patients. ] Am Soc Nephrol 2007 ; 18 : 2401-2407.
Abdelhadi M, Nordenstrom J. Bone mineral recovery after para-
thyroidectomy in patients with primary and renal hyperparathy-
roidism. J Clin Endocrinol Metab 1998 ; 83 : 3845-3851.

Jono S, McKee MD, Murry CE, Shioi A, Nishizawa Y, Mori K,
Morii H, Giachelli CM. Phosphate regulation of vascular smooth
muscle cell calcification. Circ Res 2000 ; 87 : E10.

Raggi P, Chertow GM, Torres PU, Csiky B, Naso A, Nossuli K,
Moustata M, Goodman WG, Lopez N, Downey G, Dehmel B,
Floege J. The ADVANCE study : a randomized study to evaluate
the effects of cinacalcet plus low-dose vitamin D on vascular cal-
cification in patients on hemodialysis. Nephrol Dial Transplant
2011 5 26 * 1327-1339.

The EVOLVE Trial Investigators. Effect of cinacalcet on cardio-
vascular disease in patients undergoing dialysis. N Engl J] Med
2012 5 367 : 2482-2494.

Floege J, Kubo Y, Floege A, Chertow GM, Parfrey PS. The effect
of cinacalcet on calcific uremic arteriolopathy events in patients
receiving hemodialysis - the EVOLVE trial. Clin J Am Soc
Nephrol 2015 ; 10 - 800-807.

Wheeler DC, London GM, Parfrey PS, Block GA, Correa-Rotter
R, Dehmel B, Driicke TB, Floege J, Kubo Y, Mahaffey KW,
Goodman WG, Moe SM, Trotman ML, Abdalla S, Chertow GM,
Herzog CA. Effects of cinacalcet on atherosclerotic and nonath-
erosclerotic cardiovascular events in patients receiving hemodi-
alysis - the EValuation Of Cinacalcet HC] Therapy to Lower
CardioVascular Events (EVOLVE) trial. ] Am Heart Assoc
2014 ; 3 : e001363.

Bleyer AJ, Burkart J, Piazza M, Russell G, Rohr M, Carr JJ.
Changes in cardiovascular calcification after parathyroidectomy
in patients with ESRD. Am J Kidney Dis 2005 ; 46 : 464-4609.
Komaba H, Taniguchi M, Wada A, Iseki K, Tsubakiharay,
Fukagawa M. Parathyroidectomy and survival among Japanese
hemodialysis patients with secondary hyperparathyroidism. Kid-
ney Int 2015 ; 88 : 350-359.

Komaba H, Nakamura M, Fukagawa M. Resurgence of parathy-
roidectomy : evidence and outcomes. Curr Opin Nephrol Hyper-
tens 2017 ; 26 : 243-249.

Tanaka M, Yoshida K, Fukuma S, Ito K, Matsushita K, Fukagawa
M, Fukuhara S, Akizawa T. Effects of secondary hyperparathy-
roidism treatment on improvement in anemia - results from the
MBD-5D study. PLoS One 2016 ; 11 : e0164865.

Kir S, Komaba H, Garcia AP, Economopoulos KP, Liu W, Lanske

41.

42.

43.

44.

45.

46.

47.

48.

49.

125

B, Hodin RA, Spiegelman BM. PTH/PTHrP receptor mediates
cachexia in models of kidney failure and cancer. Cell Metab
2016 ; 23 : 315-323.

Komaba H, Fukagawa M. The role of FGF23 in CKD--with or
without Klotho. Nat Rev Nephrol 2012 ; 8 : 484-490.

Gutierez OM, Mannstadt M, Isakova T, Rauh-Hain JA, Tamez H,
Shaf A. Smith K. Lee H, Thadahani R, Jueppner H, Wolf M.
Fibroblast growth factor 23 and mortality among patients under-
going hemodialysiss. N Engl J Med 2008 ; 359 : 584-592.

Faul C, Amaral AP, Oskouei B, Hu MC, Sloan A, Isakova T, Gue-
tierrez OM, Aguuillon-Prada R, Lincoln J, Hare JM, Mundel P,
Morales A, Schilla J, Fischer M, Solomon EZ, Chen J, Go AS,
Rosas SE, Nessel L, Townsend RR, Feldman HI, St John Sutton
M, Ojo A, Gadebeku C, Di Marco GS, Reuter S, Kentrup D, Tie-
mann K, Brand M, Hill JA, Moe OW, Kuro-O M, Kusek JW,
Keane MG, Wolf M. FGF23 induces left ventricular hypertrophy.
J Clin Invest 2011 ; 121 : 4393-4408.

Coe LM, Madathil SV, CasuC, Lanske B, Rivella S, Sitara D.
FGF-23 is a negative regulator of prenatal and postnatal erythro-
poiesis. J Biol Chem 2014 ; 289 : 9795-9810.

Rossaint J, Oehmichen J, Van Aken H, Reuter S, Pavenstidt HJ,
Meersch M, Unruh M, Zarbock A. FGF23 signaling impairs
neutrophil recruitment and host defense during CKD. J Clin
Invest 2016 ; 126 - 962-974.

Singh S, Grabner A, Yanucil C, Schramm K, Czaya B, Krick S,
Czaja MJ, Bartz R, Abraham R, DiMarco GS, Brand M, Wolf M,
Faul C. Fibroblast growth factor directly targets hepatocytes to
promote inflammation in chronic kidney disease. Kidney Int
2016 ;5 90 - 985-996.

Koizumi M, Komaba H, Nakanishi S, Fujimori A, Fukagawa M.
Cinacalcet treatment and FGF23 levels in dialysis patients with
secondary hyperparathyroidism. Nephrol Dial Transplant 2012 ;

27 * 784-790.

Moe SM, Chertow GM, Parfrey PS, Kubo Y, Block GA, Correa-
Rotter R, Drueke TB, Herzog CA, London GM, Mahaffey KW,
Wheeler DC, Stolina M, Dehmel B, Goodman WG, Floege J.
Cinacalcet, fibroblast growth factor-23, and cardiovascular dis-
ease in hemodialysis : The Evaluation of Cinacalcet HCL Ther-
apy to Lower Cardiovascular Events (EVOLVE) Trial. Circula-
tion 2015 5 132 : 27-39.

Takahashi H, Komaba H, Takahashi Y, Sawada K, Tatsumi R,
Kanai G, Suzuki H, Kakuta T, Fukagawa M. Impact of parathy-
roidectomy on serum FGF23 and soluble Klotho in hemodialysis
patients with severe secondary hyperparathyroidism. J Clin
Endocrinol Metab 2014 ; 99 : E652-E658.



