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Dose-finding and Long-term Studies wih C. E. R. A. (Continuous
Erythropoietin Receptor Activator) Administered
Subcutaneously (SC) or Intravenously (IV) in Japanese Patients
with Chronic Kidney Disease (CKD) Not on Dialysis
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ABSTRACT

Background C.E.R.A. (Continuous Erythropoietin Receptor Activator) is an innovative
erythropoiesis stimulating agent (ESA) with unique activity toward erythropoietin receptor,
and results in showing significantly prolonged half-life. These studies were planned to evalu-
ate the appropriate dose of C. E.R. A. administered either SC or IV once every 2 weeks
(Q2W) to correct renal anemia in Japanese CKD patients not on dialysis.

Methods C.E.R.A. was administered SC (77 patients) or IV (57 patients) at three dose
levels of 25, 50 or 75 ug Q2W to attain the Hb level of 12 g/dL (correction period) for
patients with Hb levels of<10 g/dL. Once this Hb level had been attained, C. E. R. A. was
administered Q4W at the dose levels ranging from 15 to 300 ug (SC) or 25 to 300 ug (IV)
to maintain Hb levels within 11-13 g/dL (maintenance period). The total observation period
in these studies was 48-50 weeks. Primary endpoint is the slope of the Hb level/time curve
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(g/dL/week). Secondary endpoints are the percentage of patients who achieved the target
Hb level of 12 g/dL and the time taken to reach target level in correction period, and the per-
centage of patients to maintain the target Hb levels of 11-13 g/dL in maintenance period.
Results Mean (SD) slopes of the Hb/time curves with SC administration of Q2W C. E. R.
A. at each of 25, 50 or 75 ug were 0.100 (0.108), 0.227 (0.137) or 0.303 (0.159) g/dL/week,
and those with IV were 0.129 (0.118), 0.352 (0.219) or 0.412 (0.174) g/dL/week (IV), respec-
tively, which were similar between SC and IV route at the same dose. At each dose of 25, 50
or 75 ug, the percentages of patients achieving the Hb level of 12 g/dL were 75.0, 92.0 or
84.6% (SC), 84.2, 95.0 or 100% (IV), respectively, and the time to achieve Hb target was
140, 112 or 84 days (SC) and 112, 70 or 55.5 days (IV), in which both endpoints found to be
dose-related. The percentages of the patients maintained Hb target levels (11-13 g/dL) after
24 week and 48 weeks were 81.1% and 72.7% (SC) and 73.3% and 85.0% (IV), respectively.
Conclusions These studies have demonstrated that a dose of C. E. R. A. Q2W as low as 25
ug, provides a smooth and steady increase in Hb levels in Japanese patients with CKD not on
dialysis, regardless of administration route. Furthermore, administration of C. E.R. A. Q4W
successfully maintained target Hb levels in this patient population.

(Jpn Pharmacol Ther 2011 ; 39 : S43-54)
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S % FEMEFE N 0 (0) 2 (7.7) 1 (3.8) 2 (10.5) 1 (5.0) 0 (0)
T 2 (8.0) 1 (3.8) 1 (3.8) 4 (21.1) 3 (15.0) 4 (22.2)
Z DAt 2 (8.0) 5 (19.2) 2 (7.7) 1 (5.3) 1 (5.0) 3 (16.7)
Hb 8 FEHEESD  8.94%+1.00 8951077 9.29+0.69 9.19+0.71 9.13+1.16 9.20+0.66
(g/dL) ch S fiE 9.20 8.90 9.50 9.20 9.40 9.25
TSAT FHfE+SD  33.8+102 33.1%+16.1 33.61+9.0 279161 322+76 32.6+13.9
(%) Rl 32.9 26.4 329 26.8 31.8 29.0
T2y Fy F{E+SD 1724163  153+126  160+£147  234%+328  193+133  305£590
(ng/mL) rh o 116 112 98 156 171 172
1% Cr & FHfELSD  3.93+094 4.35+1.54 437+135 3.83+152 4.03+159 3.58+1.23
(mg/dL) g 3.70 3.95 4.00 3.30 3.71 3.50
CCr FH{EESD 13.7+57  144%+64  155*+52 15.7+55 164+6.7 16.0+7.8
(mL/min) R (E 12.9 13.1 14.3 16.2 13.3 14.1
eGFR FigfE+SD  118+41  115+47 122445  13.1+46  128+48 13653
(mL/min/1.73 m?) Hh il 10.7 106 11.8 123 1.7 12.7
BiiGE ®’E5HD 11 (44.0) 8 (30.8) 9 (34.6) 8 (42.1) 9 (45.0) 8 (44.4)
rHUEPO 45 BERL 14 (56.0) 18 (69.2) 17 (654) 11 (57.9) 11 (55.0) 10 (55.6)
Big (%) 713 FELESD, FRE
TSAT = Il & 8%/ KAk &r88 X 100
(g/dL) (g/dL)
14 14
131 & T5ught 13 @ T5ught
45 A 50 ughf 12 | -4 50 ughf
= -0- 25 ughf m -@- 25 ught
11 11+
el Iﬂ 2ol
s! o
9+ 9l
8 8r
7 1 1 1 1 ] 1 1 7 1 | 1 1 1 1
0 2 4 6 8 10 1208 0 2 4 6 8 10 12068

1 ¥ Hb BEOHEE (&5 12:B%%T)
EX : ET#ERER, AKX $IRNI& SRR
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% 6 BHOOD Hb BELFEE (EOIT)
KT #5338k R A 53R

25 ug Bf 50 ug #f 75 ug B 25 ug B 50 ug Bt 75 ug B

(nig24) (nigZS) (nigZG) (nigIQ) (n'L=tg20) (nigIS)
0.100+£0.108  0.227%+0.137  0.303%£0.159  0.129+0.118  0.352%+0.219  0.412+0.174
g/dL/#, FfEESD

(g/dL/38) (g/dL/3E)

8?: 8?: o ¢)
g06 . 2 B 06 8 8
& 05¢ 2 ® 05F | %
K 04F © : B 04r %
= 030 e b % o 030 g% :
= ooil 8 5 Booit % 8
£ 00§ < Z 00
2-01f S o Z—01F ©

=i S|

25 ught 50 pghf 75 nght T 25 ught 50 nghf 75 ughf

® 2 BHDOO Hb RELFEEORERGER @IHIRSH, FENES L TFIELSD,
EOIT)
EN : BT HERER, AKX SRS SRR
= 7 HbIEE 12.0 g/dL U EADREEXRSL K UEHERME (HRS5L£REME)
BT %5508k EHIR P S 3R
HH 25 ug B SO0ug Bt Toug Bt BugBE  SOught  75ug B
025y 5 59 (19 e20)  (i=1s)
FER (%) 75.0 92.0 84.6 84.2 95.0 100
FERRE (H) 140 112 84 112 70 55.5
[hffE (95%EMEM)] [126~168] [84~168] [56~98] [97~167] [56~98] [42~70]
(g/dL)
= ~— BT 1538 (1=76)
i - WP B (n=57)
13+
12+
11}
S
%00
=
7 L
6 =
2: FHfE+SD
3 0 4 8 12 16 20 24 28 32 36 40 44 48(H)
eS|
E 3 Y Hb mEDHE

LI Hbh BE LAEEIERICE»2 2, ik,
ErIR N2 53RBRIC BT D, 25 ug BRISH L T 50
ug # (p<0.001), 75 ug # (p<<0.001) & H i< Hb
RE LREENSERICEDP- T,

2) BIXIEHEHE (WIHI8E5)
MBRFEEOHR L &0 AR EL2HMIC B Vv
T, Hb IR 12.0 g/dL DL E~DOEBERE X OFER
Mz&R7 IR L7,
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(ng/mL)

6 ET#%5 B
W 25 nght - 25 ught
2 - 50 gk - 50 ughf
;5 4 —© T5ught  -O-Thuglt 00

Y S el

FIRPIE 53R

e

M4 MEPEWRED S TE (F01E)

(1) Hb REE 12.0 g/dL BA_ B~ FER

Hb & 12.0 g/dL Bl E~DBERIE, B TRER
Bk 25 ug BT 75.0% (18/24 #l), 50 ug # T
92.0% (23/25 ), 75ug BT 84.6% (22/26 ),
BHIRNEERRCIZZ N Z N 84.2% (16/19 ),
95.0% (19/20 #), 100% (18/18 ) THbH, ¥
nb AR OERERS ER L 2,

(2) Hb ¥ 12.0 g/dL M E~D B[R

Hb #E 12.0 g/dL ML E~DFhERRE (FhRqE) i3,
BT #5BR T 25 ug T 140 H, 50 ug BT
112 H, 75ug B8 84 B, BRNEEREBETIIZN
FN112 H, 0 HEXU 555 HTH D, »ind
FE DN ENER 238G L 72,

3) REIXRMFHEIEE (HERFi5HH)

(1) EZ Hb 2 11.0~13.0 g/dL DFfERFHE

B T#E5RRE & VRN SREBRIZB VLT, F
5 Hb IBEIZ TN ORERERIZB LT, Rl
H7-) BEENZRECHB L (M3),

RGBT L BEICB 1) % HIE Hp RE
MeReRIL, TSRS 24 B%IC 81.1%
(30/37 ), #%5 48 BRI 72.7% (16/22 ), &
IR 530BR T 1338 5 24 SERIC 73.3% (22/30 A1),
5 48 AT 85.0% (17/20 Bl) &, WTFhnofs
BB CH ERRICBIFRMERETCH o,

7, PHREE (FHELSD) 1X, KT#HER
BTk s 24 %IC 45812 1 [B] 104.2+49.5 ug,
5. 44 I 118.1£82.6 ug, FARAR 53R TI1X
ZNZFN 88.0+£41.2 ug, 98.8+556 ug ThHh, &5
REHETRELEVIEZRD N7,
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3 Tk

1) BESER

BEERROEBIERIZ, KTHEGHRBROKLITRERT
81.8% (63/77 B, 141 ), fkEEaklET 92.0% (46/
50 i, 159 ), FRIRAIE5-RERT 87.7% (50/57
B, 174 fF) THbH, BEFHEHTORKBEIZFARR
Thole, BRATIE, KTHESRBROLITHRERT
VX EIREEZ 41.6% (32 #1), WRIME 13.0% (10 #1),
T7HE 5.2% (4 §1), fEfeadba<ld BIRTER 54.0% (27
#1), JIE 18.0% (9 ), BEHEAERESE 10.0% G
#), BHEEALE 10.0% (56, FIRARSHRET
1k, BHEEAK 40.4% (23 #1), BHEBEFE 105% (6
Bl), {EfK 8.8% (5#l), CRP i 8.8% (5 4l), &
IE 8.8% (5 61) DIEICFREENE» -,

KT & X ORI 53R 0 /& IUE S B 15 % #t
AL T, BIEOHKERE L MHHER LU Hb BE
LROEEE & ORSE MR RS L 2, MRBRICEIT 2
IR O RMEDFEBEE, 25ug BT 14.0%
(6/43 B), 50 ug BT 13.3% (6/45 B), 75 ug &
T 11.4% (5/44 ) <H b, FARIKE L 7-FIHE
D ERBEONEPoT-, 72, Hb IBE FHHE
Rl oBEMEDFEEEKIZ, 03g/dL/AMUTOHE
Tl 13.3% (12/90 i), 0.3 g/dL/E#ETiX 11.9%
(5/42 #i), 04g/dL/HELLT Tix 124% (13/105
Bl), 0.4g/dL/BHE Tz 14.8% (4/27 #l), 05g/
dL/EBL T T 12.8% (15/117 i), 0.5 g/dL/EE
T3 13.3% (2/1561) TH Y, WIMEDFEBIBHE &
Hb B EFREEICEEIIRO shkdr o7,

2) EItEA

BIfEF O FBERIL, K TREGRBROATHRERTIE
24.7% (19/77 i, 25 ), MEfEatEE <l 26.0% (13/
50 B, 24 ), ERARANIEERERTIX 14.0% (8/57
B, o) ThHbh, BREREMCORIMARHEERI
Rk CTH o7, BRITIX, FETHRSHABRDLTEH
BcRILE 9.1% (7 #1), fbiatER cHEIMLE 10.0%
(5 ), BHEHEREE 6.0% (3 6), ERIRAIR: G ER
TEILE 7.0% (4 #) OFBRLIE»- 72, Z0fh
DERDFHERLIL 5B U T TH o7,

3) BEELFESRER

BELEEEROZERKIZ, R VREGRBROET
FRERCIX 16.9% (13/77 B, 15 #), MEHEERERTIZ
22.0% (11/50 #1, 18 fF), ERIRA #5388 < 1L 31.6%
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(18/57 i, 23 k) Thot, DI L, KAHED
FRBIEOEE S N d - BRI E TREARD
FefTilERT 3 B (3.9%) 3HICRD SN, 25ug Bif
TOWTF AR, 50 ug HETOHMEEBEERE XU
BHEEARLE 1HITHh o7, &, BIRNKZERER
EBWTAR L ORBBERVTEI N> - EE
REEERIAD oD o7z,

4) FEFRBREMES L OMESYL C. E.RA. Hiffk
PR _ERRE & 7 ZERRMEEE IR D s e o
2o E72, MEFPC.E.R A FifSiZ T _RTCHEE
Tl TH o7,
4 EYBRE

EOIT £ CcoOMfIcE T 2 MLFEHEVIRED + 7
7% BEY L 72/ R, BT HRGRERE X OFRIRA#
SRBoLTNCBWTHHAERKAMERZRL, &S
BEMoBEVREED N ok (B4), ko, &
5 8RB UEOIMEREMRED + 7 7 HIZIZIE
—BIHER L B Y, IMEPEYIREDE T REH
RN T,

m # s

58 CKD BEZWRIC, KAIZ K TREE &
OEHIRNEL S U 2z B & Ik =505 o F RS,
FIMREMEESIRE L Ot 2 %5 THRER I
X ORET L 72,

MRS CIX, AFIOFEMBEDRIZOWVT,
Hdp7- 9 o Hb B EREE O H RG2S L
Teo ZORER, HH7-H D Hb BE LFEEIZKT
5 RER D 25 ug BT 0.100 g/dL/#E, 50 ug BET
0.227 g/dL/38, 75 ug BT 0.303 g/dL/3H, ERIRAIE
ERBTIEZNEF N 0129g/dL/8, 0.352 g/dL/
A, 0412g/dL/EE, WTNOBRERREIZEVWTD
FRICIREL THINT 5 2 LRI N, @b
DD Hb BE EREEDS 05g/dL/BE 2 7- BF
1%, B THRS5BRTIZ 25 ug B 0 B, 50 ug & 2 fi
(8.0%), 75ug BE2 Bl (7.7%), EIRNREHET
BkznFnopl, 66 (30.0%), 546 (27.8%) T
Hbh, 25ug BTIX 05g/dL/HEEBR % EHILFE
ool

¥ 7, WIHRELSHICE T Hb BE 12.0g/
dL DA E~OFERZ A L - FBR, K THREHEERT

1% 25 ug BT 75.0% (18/24 Bl), 50 ug BET 92.0%

(23/25 Bil), 75 ug BET 84.6% (22/26 H), EHARA
BERBRTIIZNZF N 84.2% (16/19 #), 95.0%
(19/20 #1), 100% (18/18 H) TH bH, MEPHHE
25 ug DS RERB LB ICBVWTYH, ARZE
HAAET 5 2 L k) HEEN OB M SEN R
Ehi,

HASENTE2ES 2008 iR MEMEEEREECE
\J 3 BREIMSEOLNA R4 v ,9TiE, DEYE
h Hb 18 0.5 g/dL A D LR THIUERTER >, &
INT\Ww3 Z &, rHuEPO BANC X3 2 KIGHEDE
Bk ERZZ L, THEKEEZSERLEL
T, EMRIEEEZBEL 2035, T+o LW
NIGEITIE, RAIHIE SR 2 HEP—RINTH
3,9LINTVBILERHEL, AFOMBAR
X, BNAETHS 25ug 5BKR L, Hb IRED
BRIV REELEETE TS LIck) EE®
E»o05g/dL/BEEZ 2%, HELT S Hb
REICEET 2 LA TH S EEZONK, &
7L, THIRER IR b #2588 5~ <, BHAAKE Hb &
MEETHE, Kk hEEL Hb [HEOHEBEIRD S
NEHEELHB O s, BELENZET2H
Hi LT, XhEHEOWHIFAESHEICLS
BAbLb D EEZ SN,

MR 5 HIC B 1 279 Hb IREE L, ETRER
B, BIRNREFEBROVLTNICB L THERIcHT:
h, HIZ Hb B 11.0~13.0 g/dL D& %2 L&
L7z, BIE Hb BEMHEREIE, KTHR5RERT
R 24 B#%IC 81.1% (30/37 i), 5. 48 iBi%IC
72.7% (16/22 ), #IRARGHEBETIEIZNhZN
73.3% (22/30 #1), 85.0% (17/20 fl) &, WwTh
DEERIEITBWTH RIFRMERRENR I N, &
7z, 43I 1 BOEETERESINLBH BT BE
5 24 BA#E X O%E 44 BHOFHRE5RIX, &5
R TREREBVWIIRD SR P27, TNHD
RS, AN 48ic 1 BloRS54EETHEIHE
THZLickY, ETEIOEIRANORSRE )
b 63, RHIChk Y LRE L B IMSEERR
BRT I LRI,

BEHEKBLVEIFHORERAE L ZORABICOL
Tk, BEEBCI2EVEZRDSNT, BEFED
ESA LML el 77 74 V2R LT, Al
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EIRE I Hb IRED LR T 2 WHIR G I B W
T, ESA TRLZ(RBDoNTWAIERTH 2RI
JEQOFHBRE RN L HEER, PHREED 2 VI
Hb BE LREEIZ X 3B IIZ DN o7,
L Lahis, BIMEIX ESA #E5ICEhRBE A
SENTWVLAREIERTH B Z &5, fEKED ESA LA
I BRI HaEE LBEII U TR
ko TEBZITIBEBD B,

HA R4 9T, HEFH CKD #% 0 I Hb
iz 11g/dL BLE, 13g/dL ZB 2 285 A 1139
B -RE2EBTZZLBRINTEY, KRBT
WBHA R4 voaBRaE: ARicCHREZ
11.0~13.0g/dL IcRRE L, 48 BORMIch - 2 K&
PRI DV THRGT L 7458, /6K D ESA L R 5%k
LEEBREREIFD ONE o, -, EE, BN
DERRICB VT, HERE Hb #cEE 2 LY
ROBEAPEE S Z LBMEINTVLEE, KT
BeERERE X VEIRNEERBRICE T 5 48 BIFA
DY Hb BE X Z N Z 4 11.45+0.83 g/dL,
11.68+0.92g/dL TH bH, H4 F74 YO BEE%
FIER LAV Hb IREEZ MR L TW7zds,
BHEZDLDNERDORWERIZRD s iz o7z,

AHIOBEIZ LD, BEOBERICIEU 2 4581 1
RSO EIMERESTRE & 22 b, B0 AHECES
EEDIRDT 5 & Ebic, BERBIC»»H ST
KD - HECRIICH 7 D &E L - B ik
RMRBBEOND Z Eh 6, BHEIMABEOEIRE
DIRMBHDEHFINS,

& |

{R77HA CKD B % stsuc, IR G ClaAH#
25ug, 50ug, 75ug % 2B 1 EOEETE T Z
T ZERIRNIR S U7 MER, HRIEKE L 2B ilkE
SHRVED SN, WHAEIZ 25 ug BEYUTH S L
Zz o, HRFREHICBVL T 48 1 Bo#
ERBICAEL CHEZBEHE LR, b B
X 11.0~13.0g/dL ® BEER 2 BRHICH - D&
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