82

CKDICf5 83 25U tSRsS

ATF=PFX2 B

CKD IC#SB=xTSIL{IXHE S (mineral and bone disorder : MBD)

(CKD-MBD) OB BER

[5L— F‘AI UtV HR»

CKD BEICBITD2BEZXRTIVILHESR

CKD EBE(ICHBUT, MiEPEENS

oJREME D D DY,

CKD-MBD [CHI[F5 Ca & P DEERIE
WEBRBEEENETL, EmTPRIEARELDH 2,
AT—3Y 5D ZBR< CKD 2E DA Ca BEP P EEDEEEIEEIZEFBESH TIFEL.

CKD-MBD [C8[F 5 x4 BI IR THERE DGR
AT—3 3~5(5D ZFR<)D CKD BEED X

. BUBERBECNA COEDEMHIEZZT, &
MTRICEET 225 MRER(CKD-MBD) t LJ?TEZ%W.

MRIFFREREERETTEE ICH U, JEMRESY =Y
D RAI7ZER U BROBHKEEREDETIIHRIRIRIFEASH TIFENDD), L FRatET D

BB

1] cKD-MBD o=

CKD TIXHWENRZA2DOAL LT, ME%E
EAREGORIKALEN L TEMTRISEET S
CENHLNE R, BE, EHME—EE L To,
CKD 249 & 3 4 7 VU #% (CKD-MBD) &
W BEADIRIB R T W5, THIZHEW, fEsk
oAb T E NS R K EEIE (renal
osteodystrophy : ROD) & \» 9 HFEIXTZDH D
DOREZHRE LTHHTAZ L Lo

UMYy I v DEAAOREEZ T TN
AT — T 3~5® CKD B ¥ 1,814 Bl D IR 7%
A — & OfFHT T, 1,25(0H) 2Ds i EE DA (22
pg/mL L) & intact PTH i#JE @ -5 (65 pg/mL

DL E) 1% eGFR 60 mL/43/1.73 m2 LL'F @ CKD i
%C, o005 PiEE® ER (4.6 mg/dL LA E) X
eGFR 40 L F o CKD & TR LN, /2%
BRI DGR, 1,25(0H):2Ds i AL T OF N
T LT, MR, Rp7 V7 /CribhRAe
eGFRIX T AR TH - 7210,

@ CKD-MBD D4

MiEPED EHIZIE U TAEGTPRIIAR L
%52 EDHE IR TWAY, CKD-MBD iB#ED
WM BT B HE 2R E L2 b 0L T,
A7 — T 5D B\ iz CKD B & DG # HEEHIC
B9 5D vy, HRANOBRRICHES &35



7. CKD [CHS B 2SR |

& K/DOQI A FFM VICRENEEIRTIABY—H—DOERBIRE

CKD P #E1F Ca iPTH
ATF— (mg/dL) (mg/dL) (pg/mL)
3 27~46 ZRERFEDIETEE 35~70
4 27~46 ZRIERDIEEE 70~110
5 3.5~5.5 8.4~9.5 150~300

IZZLw. K/DOQI A K54 b Ky #ig2
WMEDOERIZIBR 72T 4 K54 THY, RCT
WCEABIZEF Y RAICHE DL HDOTIE RV, RIC
AT L) REIATIVRH~ - — OB HEM
MEEE SN TWBEY, (IMiE Alb R EE2%4.0g/dL
Fim DA 121, AFRTIE Payne O :

ffi1E Ca [mg/dL] = IfiL{& Ca(mg/dL) + (4 — IfiL{E
Alb fii (g/dL)]
RHWTHIIE Cax5tHT A2 L% o) L
LZOHEMHEICEALTOIMBIZ LW &2, &
EVERR E T w5 KDIGO 774 K54 »TbIaH
SNTW5.

ARIFIZB W TIZHME D FRRERICE D IR
BHEE LT, HEMEEL D DG PIRENEVY
BICFEZAZCEETPO Y Fu— LV EK

D, BEATHTHIUTREE Ca 70 &0 P W3
ERGTHLIE TR TWS. TP a Y
FE—uAER SN, Caflfid %\ i3 iPTH &
fliz oL, ALY » 3 v D KRG
nNTwa., L2LBAFEEFTOEIAH AT—V
5D % B\u 72 CKD B2 BT A Il Ca ILFER P
BEOREEMHEML PWAERG MR L L
B9 %, RCTICX2HBNOoHHT T v R
B R Y 5 3 Y DEFOMHICE LTI,
iPTH ® ER-ZWHI L35, AdrFhEdaEd sl
REPEDTR S M72A%9), BB & o 1T IR R 3
ZH 5 A Tlid 69, CKD-MBD OB IZD W
Tix, K/DOQI %4 K54 > ®»KDIGO # 4 K5
A VICEDRBELEZ GO 5BORE» RN
5.

83



84

| TEFURICES< OKD BEAA RS> 2009

PIARSORT=TIV

o pvam bl R B & Bs R
1. Kestenbaum B, WEEZZZL72K 6,730 1725 CKD ETHY, ZOF | P> 3.5mg/dL OF P lfEx B 5B ETIEF
J Am Soc Nephrol | A 95,619 % %, LIHEOTIERE R, BHERE, | B25EL, M P Hid CKD BHI2B1 247
2005 L% P AHASHET L7z FHEBER T CTH o7
JR—rERR
2. Schwarz S, B o BBRENT, | M Cafl, 3% Pl CaxPME& | % PEBLU Cax Pl 1 571Z, CKD #AT
Clin ] Am Soc A F— 3 1~5(5D % | CKD #:47 (13§ Cr L BLOKY | LA BITHBEL TV,
Nephrol B <) © CKD B # | B44%) 0%, Cox N HF—FETF
2006 985 #l JNZTIRAT
JR—MRR
3.Ritz E, M Cr 1.4~6.5mg/ | AV b= 0.125 ug/HEGREET | AEA NV T b — V5135 Ca lfilhE, & P I
Nephrol Dial dL C, 1,84PTH > 6 | Tt R B IZ 401, MEP> 1.7 | X ET ST LR, F-EREICHEEL
Transplant pmoL @ CKD #£# 66 | mmol/L ¥ &k Caz B ML, | 529, 1,84 PTH ® LA %] L 7.
1995 i 12 T H I Bi%E
RCT
4. Coyne D, GFR 15~60 mL/ 43/ | UANI =)V 3 [al/JARREE, ~V | 30% LL L iPTH 29K T L7z # &1, ~_)AV S b—
Am]J Kidney Dis | .73 m? %> iPTH > | AVT M= ViEHNIREE, 77 1REE | VI 91% 1S/ LT, TF0REE 13% &, <AV
2006 150 pg/mL, il % Ca | {24513, iPTH, Ca, B fli¥% Cr &% | Y= MZIPTHOK FIZHF 5Lz RUA VT h—
RCT 8.0~10.0 mg/dL. L& | 24 & Bi% JViE CKD A7 —Y 3, 4 TOEHERER Ca, P
P <52 mg/dL ® =% FYAIEHE JES T, IPTH 2K T S€ 50
P ) PRI B i O o ICE#ITHA.
SEERFORT—V 3, 4
@ CKD #3220 f1
5. Agarwal R, GFR15~60 mL/ 43/ | XUANI I (F¥ 95 ug/#), | MARERD R AN T —ViE 52 FlHh o 25
Kidney Int 1.73 m2 220 RMEED | IR RBRT, BERE 24 81 | 5125(51%) IREEADRD, EARERDIZTT
2005 PR B B ik OT A AE % | ISR LR 61 Fl o 15 Bl 23 (25%) B H IR A5 A
RCT Ho25—-V3, 40 L, XUANY b= VEEDBEROH BB AR)
CKD H# 220 # RaBdie.
6. Rix M, CCr 2810~60 mL/ 53 | TV I 7ANI b=V 5 HEE TS50 R | GFR I CHRITE T L2728, Mo
Nephrol Dial DiEH 36 #® BMD, osteocalcin, BAP, PICP, | l37%:72-72.
Transplant BV T DRAF ALY — A% 18 5 AR
2004 E2S
RCT
7. Panichi V] CCr8~32mL/4% T, | ABE: Vb= 05 ng/H WTNORIZBWTH, BRI LAS, &
Clin Nephrol iPTH>150 pg/mL @ | B VI =)V 2 ngx3/:8 BRI AT o7
1998 CKD .3 16 i CHEANII—=IV2 ng/i8
RCT @ iPTH, 1,25 €3> D, ALP, CCr
% 3 W ABE
8. Hamdy NA, CCr 15~50 mL/ % ® | TVT7ANI b= 0.25 png £ 75t | Wl E CEAEOMITICE T LD -7
BM]J CKD 4 176 51 RO AN, SHGAH TA—
1995 y—, BHREL 2 FE T a—Ty 7
RCT




7. CKD [CHS B 2SR |

WX 1— K

¥} R

Ak

m R

9. Shoben AB,
J Am Soc Nephrol
2008
JR—MRE

25— 3, 4D CKD
BET, BRI RE
JLHEEZAL, 20
Ca Ifil 4E % £ b & W
1,418 BB EA

BOCEIVDINVINIF—) 5
DFMICLD, WEBIVENEA
OBy, BET I XR=2% v
THEd

1.9 41 (FrRME) O BLE IR FRLC 408 $1(29%)
DIETCL, 217 B (16%) ASHEFEENTE A L o7z,
A BHE, FRAFERERE, BF SRR BRI RV E
>/Ca/PLNVTHIIEL 72463, OE#3IV D
Be Gz LIS 26%, SETC+HERFENTE A D
20% A L7z

10. Levin A,
Kidney Int
2007

FRBTER 2R

25— 3~5 O CKD
1,814 #1

R, JE S R AR R AR B TR IE,
E¥IV DK DB 5L
Y3y D EELY )ALV NOEIIZ
]

SEIGITG P AT 4.6 mg/dL D EiC LR Lz
1% eGFR 40 mL/%3/1.73 m2 L F 22 o TH 5,
—7J, ¥ iPTH &1 L5 (> 65 pg/mL) & 1,25
(OH)2Ds 1 T1Z eGFR 60 LA T D4l 7=5T
Hssns.

85



86

| IEFVRICET CKD BRHA RS54~ 2009

X BR

. Kestenbaum B, Sampson JN, Rudser KD, Patterson DJ, Seliger SL,

Young B, Sherrard DJ, Andress DL. Serum phosphate levels and
mortality risk among people with chronic kidney disease. ] Am Soc
Nephrol 2005 ; 16 : 520-528.

. Schwarz S, Trivedi BK, Kalantar-Zadeh K, Kovesdy CP. Association

of disorders in mineral metabolism with progression of chronic
kidney disease. Clin ] Am Soc Nephrol. 2006 ; 1 : 825-831.

. Ritz E, Kiister S, Schmidt-Gayk H, Stein G, Scholz C, Kraatz G,

Heidland A. Low-dose calcitriol prevents the rise in 1,84-iPTH
without affecting serum calcium and phosphate in patients with mod-
erate renal failure (prospective placebo-controlled multicentre tri-
al). Nephrol Dial Transplant 1995 ; 10 : 2228-2234.

. Coyne D, Acharya M, Qiu P, Abboud H, Batlle D, Rosansky S, Fadem

S, Levine B, Williams L, Andress DL, Sprague SM. Paricalcitol cap-
sule for the treatment of secondary hyperparathyroidism in stages 3
and 4 CKD. Am ] Kidney Dis 2006 ; 47 : 263-276.

. Agarwal R, Acharya M, Tian J, Hippensteel RL, Melnick JZ, Qiu P,

Williams L, Batlle D. Antiproteinuric effect of oral paricalcitol in
chronic kidney disease. Kidney Int 2005 ; 68 : 2823-2828.

10.

. Rix M, Eskildsen P, Olgaard K. Effect of 18 months of treatment with

alfacalcidol on bone in patients with mild to moderate chronic renal
failure. Nephrol Dial Transplant 2004 ; 19 : 870-876.

. Panichi V, Andreini B, De Pietro S, Migliori M, Taccola D, Giovannini

L, Ferdeghini M, Palla R. Calcitriol oral therapy for the prevention of
secondary hyperparathyroidism in patients with predialytic renal fail-
ure. Clin Nephrol 1998 ; 49 : 245-250.

. Hamdy NA, Kanis JA, Beneton MN, Brown CB, Juttmann JR, Jordans

JG, Josse S, Meyrier A, Lins RL, Fairey IT. Effect of alfacalcidol on
natural course of renal bone disease in mild to moderate renal fail-
ure. BMJ 1995 ; 310 : 358-363.

. Shoben AB, Rudser KD, de Boer IH, Young B, Kestenbaum B. Asso-

ciation of oral calcitriol with improved survival in nondialyzed CKD.
J Am Soc Nephrol 2008 ; 19 : 1613-1619.

Levin A, Bakris GL, Molitch M, Smulders M, Tian J, Williams LA,
Andress DL. Prevalence of abnormal serum vitamin D, PTH, calci-
um, and phosphorus in patients with chronic kidney disease: results
of the study to evaluate early kidney disease. Kidney Int 2007 ; 71 :
31-38.

SEICUEEAHA FSAVIBE

. Moe S, Driieke T, Cunningham J, Goodman W, Martin K, Olgaard K,

Ott S, Sprague S, Lameire N, Eknoyan G. Kidney Disease : Improv-
ing Global Outcomes (KDIGO). Definition, evaluation, and classifica-
tion of renal osteodystrophy : a position statement from Kidney Dis-
ease : Improving Global Outcomes (KDIGO). Kidney Int 2006 ; 69 :
1945-1953.

. National Kidney Foundation. K/DOQI clinical practice guidelines for

bone metabolism and disease in chronic kidney disease. Am J Kidney
Dis 2003 ; 42 (Suppl 3) : S1-S201.

. Payne RB, Little AJ, Williams RB, Milner JR. Interpretation of serum

calcium in patients with abnormal serum proteins. Br Med ] 1973 ;4 :
643-646.



