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42[E] 1300 TN & SN IEBMEFEER (CKD) 1%, BEtHSIlB W TREEELEEO—>TH L. Alf
BRI L - TEALL, BRBEEDSLEIC R 21350 2, BOIMEREZ &0 2 HE BV bR
R OERICHELZ 2T Twh,. —J, HEETIE CKD OEEH E LT SGLT2 JRES L B S, #HiL
WEIAEFEE LD L%, HLIWEKLPRAZTEZ.

BEEREDIRIE L LT, eGFRSZE L TV A, T O 2 TR H P 5355 B 1) 2 BHRREREM 2 oW T

i, TAIEB SN TWRWwE ZAEH ), FELIHHT S, SOICEASROEWEIRE, FHNZLLE
BEZR ENZOWTH HEHEHT 232 I T TR 5.

CKD OF — AFEEIZIE, IRET Fe 7T v Ao, ks s okz3E RO F = v 72 L, 35
M ELOETEATANNVAY v TOMITHPLETH L. HABEFRHS JKA) OFMEHEEREL
(CKDE) #—ATbH% L DIFEFMIZHUEE L CHHE 72V, KEHPEROBMO—INI 2 IUETHENTH 5.

F—7— N BEEEAS (CKD), BT, Wik, EEEEest

SR 2022462 H 1 H, SHH 2022463 H3 H

Hi2%# CKD X, 3 ARG THEETOHMITT

L Lo B RETE RO D Th . AT
i, EHERBIREE & LT o eGFR XM 57k AT
£52021 45 16 HICAT L DTS HOR I8 2 BRERHIO & 5 27, BALROR
BTH & 5 HHER AT [MBUHEEREROE 2 YoEhRE, EMRE R L ER, EHNC X B EREE,
75 & BRI T R DY I GOV T, Ktk CKD |Z 78 1] & 7172 sodium glucose cotransporter
BEO—RELTMYMEN TV L HHEHET wxwzmi%%%t& A MG R TH
FREETH, BRELEEZS5 2 THW/ AR RFEENT 70 KR AL B R
HEEBEY Y Y —ETHhAHMAIENEEI LD (hypoxia-inducible factor-prolyl hydroxylase: HIF-
BItRE OBERRICEF OB LR LV, PH) MEHZR EOREZIZOWTLMEHT 5.

FYNIFRTRH S, BRTHRE S .
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T 606-8084  HUHBTI/E BT X A% Bt S i 4 M 4 B
EgeE A HARHE B BB, B LIRS X912, 1. JREE,
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CKD DE

~

®GFR<60 mL/%3/1.73 m?

.

OREE, B2, MR, RECHEREDFEHHSH. $5(C0.15 g/gCr LI ED

FEHR (30 mg/gCr LI EDFTIVITZVIR) OFEHNEE

@®, @ouveEnh, Ffcldmah 3 WAL ERET S

~

1 CKD D%

EERSI, I3, 3 C B & OAFAE DS & 2
FICEAROFAENEZETH S, 2. GFR<
60mL/ 43 /1.73m* 1, 2 DWW, F 2k
FH3 AL EFE T 2 K& % CKD L E# S
nav.

2020 47 12 H 31 HEAEO HABIEY S [b
AE OB SN E OB M T, 347,671 A
DEMEFENEBEDHFAL, TOREED 1ALIX
WRIFHEEE CTh S, HHEADFERBRE LT
1, 2020 SEDEFHFT TIE O WVIZEIE LS £
5 EALIE DB AR IR e 2 30T 2 IS
D7z, RIS B EE EE L B
D, —AH720) OEFE D AERM 500 5 LD
NBHIZ LY, EREFEINICHRERMEE
o TWh ., EFEERICE > TEIL, B
BHEALTN 7 213000 20, WG IER % &
PR B HE D E .

CKD IFEK 1 IZRT L HICHEIELIZ L D stage
SHEENL, b= by FEFEND ZDET
&, AR ARIE AR LI A OFE O 3
ESEWZ & &2 RKT. HAAND CKD a4k — b
A% 74 TdH A CKD-JAC T b CKD stage 771
Clzl, GIMEEENS 2D, HEREEE
TENDPHETHDLI L HERLTVD.

FRMBEAREORKE LT b % VAR
PEEE D AR % 7 O C & 72 BEIR R TR E 1L,
B 2 (27”9 & ) (S IR (R RS & SR ER A E
2 HIMENEREL KL, MET VT3

YIS, EORBRICEEEARSE S X912k
D, eGFRA XU T § AMETH L. L L,
AT, B3 O X ) BRI B R LE & & BF
9 % & 9 7z, diabetic kidney disease (DKD) &
V) REBS bR ST WS, CKD A
LREIER L 7V 7 3 Y RAH T 2 »» CKD
BEE, EARNISREEAEIESE iz,
BRIBS 5 K )12, RARPHERER RS 2 BEHE D
VETIE BV RER L, [GETEDED 2 ] helk
W WVEELEST L.

3. CKD &fTiMHlnE X 75 &L Wik

CKD (5 B & 1) #EATHEE A HE 7 2 25,
HEAT S 2 ERIEIERWIZIEF T, #21TR
FTEIEFEEEICES DDA L . CKD
OEATRFIFZEIME EEBIRTH Y, Z O]
MrETEECHS. BARE, 1g HUT%
HIBL, M2 03 g HIZ 2 B deRe 1
BEY RN H 5 & SNTWwBY 1BHERER
PRI IRIRTE B E D & ) 2 BAR D Z R
HECUE, REMABEIABIZR > TWE I ENS
W7z, FRIZRASRHEEZMEH L 20645
M % 125/75 mmHg KiiilZ Lo ) & TiF 5.
UL, BFREALE S bR B T B R 4 Fs 1k 2
Ja D X 9 \CEARDP D WIRETIE, SRERIK
WIE % T 7% &9 12 RA RBHES DAL O BT
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#1 CKD OFEFEREHE
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RR7 BPNLTILER E% HEBTNLTILE | BETLTILRE
(mg/B)
R7INTI>/Crk
(mg/gCr) 30 k& 30~299 300 LI E
gg& Egﬂ%ﬂ E% BEEOR EEEAR
ZEERRE RAEE/Cr b N L
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sE~ -
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BETRL, DOBRTREOVX 7SO F—T#&%EIC, &
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Diabetic kidney disease : DKD
(FE PRI B )

Diabetic nephropathy
(FEFRIRTIEBE)

X1 DKDO#=X
DKD (3 888U B 4 MEFRISMEBE IS A, BMETIL T I REEDEVWEEGFRPET T 33
BB L ERFEEEER £SO HMATHS. & 5ICHERFAHBCKD I, FEERS & EEM
ELEVBEER(IABE, PKD% &) BEVFERREEH LABEEET, SYEVEET
® % (FERRRMEBAE, DKD, FERBAH CKD RIS THRBICERNTZ 2 LT LHES
TlRHL, BREBHETRLE).

[¥ 3 DKD DO#f4

#2 CKDRIE/H#ITOVARI T 775 —

BRDUAE YROT 75—

o SIME

< BBERRIB, XFMUw oYY RO-A, BBHE,
BERBE

o BYE

cRBERF (PYR—Y R, &Y VME &)

- 2EDER/SRIEEN

« BHEMOER (FFIC NSAIDs), HTUXY K

« BRR

o RESHED, IRESRRR

* CKD DFRIEE

* CVD (DERR) D& H
. S, S
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PR i O IR HE & S

A IR L, 130/80 mmHg Rl & @ T
RS DB D B,

4, FERRRIEBEICH T % iaREg

EC, MfET s bu— L RAFIERIZL S
JHA% 72 B SRR AT L 72 o 72 BRI B RE L2 0
THEEE LC, #7212 SGLT2 [HEIEDIHEHED
FHIZHE Y T & 72, Empagliflozin % fli ffl L 7=
EMPA-REG OUTCOME & E%” % canagliflozin %
L 72 CANVAS 3{B8” 138 < N& T, B
HEDFAE R TEALE E N2 40% PR S & 5
bOTHo7, FIGMMIZIE, tubuloglomerular
feedback |2 & V) BHED 7= D HERE L 72 8 A E) Ik
AU 5 Z L 12 X D initial dip & XL 2 —
WPED eGFRILTEDSFEOHND DD, 2Dk
D eGFRIX T SRR IZ 2 5.

¥ 7 DAPA-CKD B8 OfEH % 213 C, 2021
ESH2LSGINHEED — D> Th 5
dapagliflozin 23JEHESRIE CKD 2k L CHRBR S
PR L7z, [CKD XN RV ] L) Hilk%
BIWBIN 25 TH 5. DAPA-CKD D ER
KGOl Y, eGFR > 25 mL/min/1.73 m* Pl k2%
PEBUEIE & 72 > T b (15 < eGFR < 25 mL/min/
1.73m* (FEEEG). 72721, RARMEERKL
BER T A& D% iz, B ORIKR sick day
AR E L CAMEEREE (acute kidney injury:
AKI) % [lE$ 2 LED B 5.

Z O, GLP-1 ZZARVEB)HE b B AR %) 24
AHELTWD e shTBhY, s
WifEsna. S HICBUERET O Nrf2 (nuclear
factor erythroid 2-related factor 2) IHMHALETH
% Bardoxolone methyl & ## JRI B AE IS & 5 R
LA N L AR, FRAME [R5 o HI L A %)
EENTBEDNY, SHOEBRRBEORE R I
L7z,
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5. #HLLWEEEMGRESE

eGFR <60 mL/min/1.73 m* (272 % &, B %
MH BRI % FE L3\, B, (i,
FHOUDAESRE L MCELTB Y, REAEE
RMETH B, F 7z, ARImERE MR B T (ESA)
DOHEBEEN L VHITIT Y, BARIERI N
EVFIZERER L H VY, ) B E AT
AEHEATIHNCEETH L 2 EDAZ L. B
HIMOEHIZ, Hb<11g/dL TMHAL, 11<Hb<
13g/dL &7 % X HICEMT L 2 LRSI
Twa™,

ESA HANIFEFIETH 572205, Halt, HOD
B A MG R D IRR B CREA TR & 2 o
7o, MKW K FE KN T (hypoxia-inducible factor:
HIF) (&, RERFE IR 2 B ks 4 48 5 fm %
LEEBRFTHAH. HIF DFEBEIL, BEKE
PTG % 35D HIF-prolyl hydroxylase (HIF-PH)
XD EICHIE SN TEB Y, HIF ORERN AR
¥ =y My LORMERZEMS L 2 &
Thagr 3 2 MEMAE L P AR
F R, METEXMRT & TR Z BT
% vascular endothelial growth factor (VEGF) 7
EW3d %. HIF-PH [HE# (L, HIF-PH IZ X 5
HIF Q4 REIHAS =) 20 R F > ek % 05
THIEEMALE, &< LViRFEOBSE
MEHRHETH Y, TOMWK L % HIRRFICEHE
T O O PpiE 12 & U Gregg Semenza, Peter
Ratcliffe, William Kaelin Jr. 7% 2019 4£ ¢ / — X
WAERY - BEEE2ZTE LTS, DAETIE
B JEER T C HIF-PH P EIRANENT BB O
PEZMOBEHEIE L LT 2019 4 11 A 20 HIZ5%
72 &M, 2020 4 8 H 26 H 12 (% Bl o> HIF-PH [
SR 2 F DS ORAT I 0 18 1 B M A O B M
R & L TR OBEMINEEZ 21T T b, 4
# b, K42 HIF-PH B EEA RIS I C
CHIEDPRATNTNE.



7B, HAFEY 225 HIF-PH #3558 1E
2B 9 % recommendation 25H X TH D,
BV, BERAESE, Ik PEAEE,
FERESVE,, ST, &) 7 AIUE, ife%Ek
hiE, M ARG, W IERE A4, 2o
A, - IREREA~ORE LR ELBORIEH
KRNV CEANCRLIR ST B ) @i x #ho
72w,

6. BRaEFMe L TDeGFRDEEX
&

Ex
; EYMREERTERD eGFR D
RZXA

HARB S5 FAR & 7 o CHERE, M5, 1
B LT F = UMEIC & o THEERERKIE A E
(eGFR) %G TE A2 AXEER L7z (KM4).
LALARO3IHETH-TH BUNRT VT
IVEANLSEHE TH o T IEFERE I 80%
FitATh Y, MEE LCHAT 2 L) EOH
B OIS 2 2 LA E LA

M &

bivd. 72721, FEEH OO TIZE/LL Tw
LT EDGDDIT Tz, A RET IR EE
FEER DL, KO eGFR O % & % long
term eGFR plot THFEREFFiZ 35 2 LA E
LW LTwna?, Long term eGFR plot & A
X, MHIE O Cr eGFROE=% Y ¥ 7Tl
FIRVT e o 72 B RE O EALEG 2 56 R T &,
AEDRRAEDO TSR D Z b, Eif
IRTKEFEREEbLNSE (K5).

FHIM & L C D long term eGFR plot % it i)
TEH L CRBALFHGIR L CERl & T X 2 B
ROMENE TN S, Long term eGFR plot (2D
WL, HABERIE S ISR RE R A RS
IR CAB SN TWEOT, FRMIZIEH LT
THE 72\,

PLE® X912 eGFR T B REDHER & I %
V= VELTREELECH L Z ENHFTE
R, EI G B T B B RERTAL &
LCOFMATRETH L. 72720, HELTHEZ
720D, eGFR DHALTH 5. BFHEERFli D

BAANGFR#ER 763%l(total) TO R

3EHEXH

Bias=-1.9  ml/min/1.73m?
RMSE=18.1 ml/min/1.73m?
R=0.859
ERERE(+30%)=77%
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PR i O IR HE & S

Long term eGFR plotIZ &5 ;B Exh R ¥ E

eGFR(ml/min/1.73m2)
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5 long term eGFR plot (2 & 2 {G¥#ERN R 2

B2, W CAREFE CH— T 205D 5D T,
—HIZ 173 m’ OO EHREY £ 72012 mL/
min/1.73m* & 72 > T\ 5. L2 LW 5%
FHCHEMZEAOERIEEZ RITI2IE, BEES
ORFHRE I8 X302 CHAHE L 2 BT 48N
L. BIzIE, HREEHFEH 1L50m* DSk 5,
eGFR (mL/min/1.73 m’) % 1.50/1.73 #5123 %
VENRH L. Ik EhE L CEM? S MG S
NETr—2ANHY, fiEHEOS T 7T
Th—L & —ZFECES 7 — ANRRBIH L
VL RIS O/ S IS BV TR, E
KD %<, BREREZHEH I T2
THEBOBFEEED eGFR <30 (mL/min) T
HLIENDY, FICEEISLETH L.
FERTZIRRED A7z & T EEY M OFHM R TIE
H 50, FHHIMIEZNLLEOFEOHE MR L LT,
EHF & B5 LT % “final stopper” & L T D5t E]
WHIRE L 72w,
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1. BREETEEOEMHEDNERS

ADME, & TOEAMAFAZZETHS L
BN, o THBSETHE 2V A
Absorption (WZJX), D: Distribution (437#i), M:
Metabolism ( BT € # ), E: Excretion (& #E M)
DWETH 5. £ OFEWTIMGERTEA LGS
LTHY, R LGP RRZE IR,
WX & 7= FEW) O HC, Free GEHERL) O b D73,
U CRBAT L ORISR L TR 2 535
%. F 72 Free DIEYIINFRLEICOBITLRT
Wies, - BRI TR T W T LYK E
FamThsb, BEREBETEIIE, BRI
WoOImHAREX AL, FFREERIRT R IR
HHEEY O MR L LA LR v, — RIS,
EHEIAE O @ EEY IR ENED S <, TRARGEE
DECEININREEDS BN L. JRENE
D, KB DN ORFNE, A7 8/ —
WV IRGTARITHIE S, BUEASR & g



FRiAMEATES <, /N ST IUZKIBEMEATE &I
T&5. BlziE, p7uavh—ThHib7TarsT
Ja—Vk 7/ u—id, FnEhsEt (F
RHE), AREtE (BRI EHEEL -
Tw5, BRI EIS 7 7/ 0 — )V & ' H%
5L, ZEBEETOy JIZEBLr—AbH I E
EARET L. BHEE O KT XA A
MEEMRGENL L, P TET VT IV
LIIREE L TR WIREEO Z L% <, Tih—
HWEEG COREM* JzBI21E, ATENIC
LBEELWRETH Y, EELIGEIXIERETE
D=2 25 bH->THBEL .

8. EAICLZBREE LHEEE

HNC X DEEEICOWTIE, SEAIER RE
BIEATA KT A4 ¥ 216" [ZFEMAREE SN T
Wh. F 3T IERTIC X B FEHIMEBREE O
F 7 ERAREL, AR & RRSEH ] 2ok L7z
KREGHDRLTLFEDTHY), BEIZSH
72\,

ERRIZB VTR B HEBT 2561,
CKD 12 NSAID 7 & O$EFaSE AT S 7z
W& T b, CKDEFIIH T HH#EHEIZON
T, HARTA VD PR LD TEEICE
7z,

8-1. NSAIDS

CKD B Tk D 7220 NIREH L 2w
&, BHE S 2B VWGEICE, kG
DL ENETE L. —fRICEIEE R
) EBEEEED) A7 LRk b, EEIED R
CFBEDY A0 THDH, A) Ty (7))
VI X BEREDND v &) IR 2.

8-2. 7 b7/ 7V

HHED PG FHEIL T 572, KD PG HE %

M &

L7\, NSAIDs O & 9 % B B IAs 47 <
BEVEDE. KETIE CKD B 12K 548
JRHESEL LT b T I/ 72 v RIERLC
WL IO REFEIRE L0, TRNT
2/ 7 = 1 RS R 400 mg & H %2258
HIRT 5 L, ik mid 4g TH 5 (200 mg
7520 §EE TR HE).

83. FZLtvh

HEERDLVEHREEN D, BEEEET
BRI H O T 5.

8-4, COX2 PHEZ

NSAISD & A#kICEREEOWME N H Y, #ELT
HREEEDbND, F LA PHEZ BN S
EH L LR Y, LMEREROBEEES
WCIEEEAYET 5.

# 4|2 NSAIDs 12 & 2 BREEO GRS
LN HBIL 2. FICEHE T, &R
N2 X B BEAKR sick day 3% <, HE S
HIN.

WRIRTIE, IR B IR A R
LT, NSAID, FIJR3E, RAS BHEHD k) 7 v
77— 3 — (Triple Whammy) & L CE#Ex IS
LT3, GUHRHFC b LR IF A 45 % s
|2 CKD ¥ — )V 7z &% R L 72 @8] 7z 3590 6
DIEFEHR B 2 WY MAIKDTE Y, SHROBR
WHIRE L 72w,

9. BhYIC

CKD I BBHN LW &, AFBEIE LT
RS 2 & & O Wil % B 2 72 0 R s B
REETH L, HAFEMHS T, AR
¥4, HABEARERE#EYS, HARELS R
O H AR g e il L 4T, 2
CKD ORI LA B ICEES LI L& H
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TRVEB NG O I HE & S ih

X3 FMERTIC X 2 EAMEE S O 2 EAREL, ERE & R R
FIERE TR ERARREY R FRFF
/703 RENEE,
RAAESMHYE(C LD 2MR | OERE, I— MERA, N

SHUEBEE BUBETE

BERE, RIOEEE

INAYY, JURTFY, BB
R

FXTOA4 FERXKER

BHEERE MR EMER (NSAIDs), E£E, 7UR b
OF78
chEsit o - \ AYZa—UVAEE <
SMEEE SR MEE e s
EMRAEEE (R RO
HPYR—Y2, T7 V0= | ERREETOSEEE F= Uy R
TR
ERAEEE (RS, UF O LABE, PLARTUY
RABEUTY R—Y X, B ESBTOREESE VB, ST&H, ALY=2—
U™ LA IE) U VR
. , ey MEE H2 7 Ov A —,
SHEEE S RIDEREEY ]@imﬁa%ﬁ
£8HE, DRZYSZ Y,
L e L NSAIDs, UFDLRE], 1
*70— Btz IO—8 e RS
=
ZUIF—- y 5
reeon SHEF D-R"ZVYSZY, J
REFOE |5 top~2T0—¥ | BuEE S5=%, NSAIDs, HF NS
U, AYITUFITT
FPRRFERIEESR DREYTSY, TYIEY
R S ER FOIF A5 (PTU),
S EEEAREE A
LR ANCA BSEMER FOFY/—)b, D-RZVS
=07
EMREOET Bk/MEE
TICHFAT22MRMERES | NSAIDs, RAS FRFE=EE (ACEL
SuEEE BMHREEDBIEIC &L D&% | ARB, FI7)LRIFOVE)
=Ee FRIBESIESE
TENFRIREC & 2 RIDEE | SBERER A9FY, T4
ek = RIDSIETE 75— hRE
Cl = [==1:>=) =h
EmffféﬁéguvAMliwﬁﬁWHEEE NSAIDs
2R SHIYOLAMEICKDERE|EIZVDEE], AILYD A
FERIRR e
BT BEel s e e
= =
S, KB BRICTV Y BEMDRR. | o 5 2mmpRERR
L FREBST(C &k Y EASE
al=]
B — BREMIEERC &2 REOE | BREDENRD A VAR

BiES

NEEO—E8, FESY—h

SN PR o g i A ] VAR S S A QAN
[l AR R L | 1k, BRAEME IO 22, CKD
AR T 2 AR E B L2 EE TS
72O DEKT, BEM - ORERM, BRENEL
A O H 2 Bxt G L o> Twb, 20224 1
HBUE, HOHHE O B R AR 51013 50 #4748

(CKDE-kyoto)

FETHY, LTHHRELTVD EIIFER RV
R CIE, BRI L ORI 2
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T DD,

TR R R R LR
3L BT RET R SR
BZiEY LT\ 5.

HO & GURRSE RIS B E 0 SEHI Bl 0 S5 42 7
IZZOERKEZIIG L CIHE, CKD F — AK#
W THHTET TN TH B,



#4 NSAIDs IZ X2 BEEOfEHRAMASELRHT

BmFENET ERMREDET
REE SoliEhFRE
mIMmE 270—CRERE
CKD FFEZE
RS HRABEET
FER TR RS

SEFAL b

TR 2R FR A S — OB - L R 4%
DF— 21— (jimdofree.com)
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Pathophysiology and drug treatment of chronic kidney
disease (CKD)

Tsuguru Hatta

Director of Hatta medical clinic
Clinical professor of Kyoto Prefectural University of Medicine, Adviser of Kidney Center of Ohmiha-

chiman community medical Center

Chronic kidney disease (CKD), which is estimated to be 13 million people nationwide, is one of the
most important diseases in the aging society. Not only is it exacerbated by lifestyle-related diseases
and requires renal replacement therapy, but the frequency of complications with cerebrocardiovascu-
lar disease is accelerating the rise in medical costs. On the other hand, in terms of treatment, SGLT2
inhibitors have been approved as therapeutic agents for CKD, and new therapeutic agents for anemia
have been added, showing bright signs.

Although eGFR has permeated as an index of renal function, there are some areas where the under-
standing and evaluation of renal function in drug administration design are not fully understood, and
will be explained in detail. In addition, the pharmacokinetics during renal failure and renal disorders
caused by drugs will be explained using drugs that are used daily as examples.

Multidisciplinary collaboration in CKD requires the help of pharmacists and other medical staff, such
as improving medication adherence, checking contraindicated drugs from other departments, and
checking concomitant drugs. I would like as many pharmacists as possible to acquire a chronic kidney
disease educator (CKDE) of the Japan Kidney Disease Association (JKA). We hope that the text will
help you understand.

Keywords: chronic kidney disease (CKD), renal dysfunction, pharmacokinetics, chronic kidney
disease educator (CKDE)
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