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HOERE LTz

2RERVHE

(BEMETPOEMEM)
BHEOX, =R F 77y GEafz) & LT, @, A, 118 3,000 EE
HA A 3 [a], T D 72HRRICHIRNE 57 2,
BMBENRPGEONTO, MFFEE LT, @, A 11 1,500 EEEHENAL 28 2~3
[, & 2\ 1A 3,000 [EEREALZE 2 [ 5T5,
2 ek ERN RO HEEIZI~E 7 0 B RE T 10g/dL (~~ b7 U v MET 30%) Rtk L
T %,




7B, WTNOLE B MIEKRORE, FInEIC L0 EEHEET 225, RETOREK
5%i 1 7] 3,000 [EFSHAL, # 3 [\l 5-L T 5,

RRREM)
Eﬁ\Iﬁi%V7w77(ﬁﬁ%ﬁ@i)&LTIE%ME%%&&g%E2E&T
w55,
2L, RAEREHEMM AL, ~E7 2 B REN 10g/dL (~~ h27 Y v MAET
30%) HitE CERARIER DL E LI EEBEX oG HIEER G252 L,
7p¥. BIMEROREIZ X0 M EHEET 5,

3. ERPR AR

M) BEBERT—A2 /Ny r—3
L

(2) BRERFNE -

BAESERVURLMEICET HHER
(BFETPOBEMEAM)
1. BN —ARER R BR R VBN — E 5 LB ER

BHTHEAT O BRI AR 650 Bkt LT, AHI 1,500~3,000 EFEHEAL (TU) %15
FATHE T RFICERIRN G G- L2 & & AMmdcER R 602 BllZRBO Hiv, DA ZE
1% 92.6% CTH -7z,

SHEMBEGE BT E~~ 27V v (Ht) ©EFi% 1,500IU 58 TV% 6.4%.
3,0001U % 5-# T4 8.4% Th o 72,

B M OUEI PO B MREEER (@, B, EERIEOE B2 L) OUGENR

OB 18
1) BRI E D - B & T, 1988; 24: 1009-1025
2) BTH E221E7) © B L BHT. 1989; 26: 1115-1136
3R AIED : FEKESL, 1988; 4: 2075-2100
4) JARFOIE T A :ﬁ;ﬁﬁ ZHT. 1989; 5: 603-619
5) E /A B IE D> - B L BT, 1989; 26: 279-306
6) JBE RLAEIE A E#@a@@%« 1989; 148: 759-773
(RBRE M)

2. ENE D /MR
RAFZ MBI 72 Bkt L <. AA|200IU/kg % 2 A7 TG Lz L &, Ak
FNRIL 62 HUIED B, ZTOADHRIL86.1% TH Y, KIE~NE/ v B BEKT
] 20 S K OV i [ 20 SR 858 6D B A7z 79,
ARBRORERFBBMBEEIZLL T LB ThoT,
- ENE I TR IC T D RIEH ORBUIRD b7,
- ENEE A IE B i FiGBR O RITE M FE BB EL 1T 2.8% (1/36 i) Th o7z, OB
NIERIER I, mE LA TH-7,



- [EPNEE A — R PR AR O BIIE - S B 13 3.8% (1/26 f3]) Th o7z, BH B
ZRIWERIZ, MEEF THoT-,

7) FIFEEIE ) /NEPNER. 1993; 25: 595-610
8) Z R IE )« JHEWIZES:. 1996; 26: 1031-1038
9) Z M#IE A ¢ JEFEEMIE . 1993; 231 917-929

HZ Dtk

. MmEICRIFTEE
[EINEE ARRRER ) S BAT L @it T O B MR B 255 & L 7o R G35
BT, AFNEEBAERT 3 » A & aBRIIH 48 i i & 2 Feie U7, il 252
FTOIERIL 40 705 6 FIITH L, feli S 236 AL D 20 HAZIZHD L

- 3)O
3)IA B AIED : FRARZEHE. 1988; 4: 2075-2100
(3) ERPREEEEER -

AFH 300IU L7 7 &A% 3 A 1M, R3S 1 B2 RN 12 fillcks L &

EMIEIC LY ZOReM, KPR 21T o 7,

HRIER L ONA XA o TRAFIFRGICLD L EZDND REFITRO SN2 0o

Too FTo, DEREOEL > N7 A CTIIAFIBE GRIZICEB W TEL 2B D -

7o, EERMRAEIX, ZBAROEN, EFFGHENTOZET, 77 R &5 L ORIC
BB o T,

AR GIZL DT F7 4 FHR—RER, iz ) A R=F UHURITGERO e hr o 7 10,

10) HHZEENED © ERPRATM. 1988; 16 547-563

 FRIOEBENEAERURE]
AAOKB SN HER O, (V.2 ER AR OHBMH,
(4) ERERAIERER -
(BETHOBEEAMm) -2
BHTHEAT R OB LR R 2 RIS, AA 1A 501U/kg, i 2~3 [AIFRIRNI 57> b ik
O, Ht EZBIE L7270 G ET 2WIE T 12 &G L. AR O Z e ISR
ABRIEIC TR LTc, BMUBGERIRZIEIE L LIZAR=IT, 98.6% (65/66 ) TH -

7oo EREWER K OESARMRA MR AN, )T EA, BUE, BE BEENRO I
776

FANTHEATH OB R B A k50, KA 118 1,50010, #H 2~3 [FIERN & 50> 5 hf
W, AmdES R LY, 18] 3,000IU, 6,000IU & #E4 2 ik < 16 ME#EE L.
BN R OV 2% IFE RBBRIE IS TRET L7, B sh B & OV ol 5 BT,
96.2% (253/263 f5l) T -7z, F/eRIWER K ORFRMRAM ST AL, It L5 54
RSN BT,



1) EASEIE) B LB, 1988; 241 1009-1025
2) i EEiED> - B & AT, 1989; 261 1115-1136

FHIOEBENEAERURE]
AHOKBS NI HER ORI, V.2, ER AR OHEBH,

(5) HRELAIFHER :

1) |AEALAITRERIGHER
(BETROEEAM)
BEHTHIAT T OB ER MR 2 %412, AH| 11\ 1,500, 3,000 % T*6,000IU, # 3
[, 8., FFIRNEG L, FER OVEeMts “EHERLEGBRIEIC TR L
7. At ERFIEL 1,6001U0 B 82% (23/28 f4i]) . 3,000IU #f 84% (26/31 1) .
6,0001U #f 83% (24/29 f5l) TH V., 3 MM THEEITRD bR o7y, E2)
Z o9 ERI I 3,000 KO 6,0001U #ECTE 0o 7o, WEFEZ 2 Tk, 1,500 XY
3,000IU Afi%, 6,000IU BHICH L TAHEICEWEER TH > 72, TEREIER KO
IRM A E R ZEX, E LA 3. TREBSEIE O b, BLEORHRE D
5. ARBRIZEB W T ELE LT 1[0 3,000IU, il 3 mfELG N Ei#EHEE S 2
b,

5) i /A SE1E ) - B & BT, 1989; 261 279-306

(FHOEBSNEAERUAE]
AHIOAR SN AEROARIL, (V.2 IEROHE] OEBHE,

(RAREM) 7
R i U 2 e SIS 1 18] 50, 100 i 2001U/kg, 8 2 (8], 8 M A F#
H U, RGO 4 FETOIREREBRERIC L0 AR O 22 R Lz,
2001U/kg & 5-HEIZ 3\ CTRINICHEAR M EREL SN L. Hb O FHnHlic L 5
L [FREN B 2358 7=, AehiEix, 200I1U/kg ¥ 57 T 83.3% (15/18 f51]) &
50IU/kg #f 70.0% (14/20 ) |2l L THETH o 7=, EeRER K ORI A E
BT, BB R AR E RO b,
PLEDORGEN S, AFIOZ#EH & & UTAA 1[5 2001U0/kg, # 2 B F#&5 &5
Z bz,

7) FIRFESIZ A /NEPE. 1993; 25: 595-610

 [AHIOERBSN-AERUAR] -
PORKIOER SN AER AR, (V.2 HEROHE] OESHE,



2) LLERERER -

(BFETHOBEERM) ©

BHTHIAT P OB MABE Z GRS, ACTFFRE U ERREL LT, A4 119
3,000IU, i 3 1[5, 14 H[M., $ARMEEG L, AR0MER VL eM 2 85 Mgt
BRIEIC TR Lo, AAIRGREO R MBI 94.6% (35/37 i) . B SEE
89.2% (33/37%]) THV, AVFAAX U EHGREHCLL L THEIZENL TV, £
7o, AABEGREOMAEZ 2 89.2% (33/37 ) THV ., AT A AL AFHREC
L THEBIZEWEZERTH o7z, RFIEGHEOFEREIEH K ORGIR AR5 A
B, MmE EHPFEO b,

6) JFEFLIRIEN  EFRD H WA, 1989; 148 759-773

(RRREGM) ¥
IV i B A P RICARH] 1 5] 200IU07/kg, i 2 B, 8 @RI TG L., FHHxE
BECOIEEMRILEGRERIC & 0 AR O e E2 e Lz, AAFES12X Y Hb fE
XL FER G L TEETHER L, &I Ho EIXAEICEMETH Y | il [=]EE)
RERBO DIz, iz, Bz 25 1CHIK Hb 2 2 & LA, ARAE S
B 90.6% (29/32 f5) L IEF G L THE TH -, FRBWERA R OEEKMRA
ERF AT, mE BRI b,
PLEDORGEN G, AFIOTR#EH&E & UTARAI 1[5 2001U/kg, M 2 [ N5 L&
Z BT,

9) Z H#IE A ¢ JEPERIE 52, 1993; 231 917-929

3) REMHER

(BFETPOBEERM)
BEHTHEAT O MLEFE 2t BRI, KA 48 W ORI G4 i L 72, &

IS RIT 91~95% THERS L, AAIFREGIC X BdeE s RIHNC D 0 R &
NTWe, ERRBIEAE LT, ME EFBLOIRIRBD b,

3R ANED  BREH. 1988; 4: 2075-2100

4) BE - REHFE -
EER e L

(6) ‘amEEA
1) ERARERE - BERARGERAE (FRAE) - BERTRERGAER (MRRERRK
ER)

(BFETDOBEERM) v

1. ERAERE
BNTHAT R OB MEE 23R E LT, BHAEETF COEMAREREL L -
BARY T ¢ TICFEM LT, AR GUERISIL, 42 466 fizk LV 3,585 A
IWEE S, ZEMEFRERI% & LT 3,563 B, AMEFARE RISk & L T 3,537



BHZ DWW THRFET S vz, BIER - B R R A 55 28 8 o 68 BUIE #3813
4.74% (169/3,5663 151) ToH V. F72EWERNIBHFE R OERIAFER & [FER I T
S miE, BEFECH Y EHAREMNA TORBDRD T E A 109 £
(3.06%) . HEJ% 19 1} (0.53%) Toh o7z, F7=. BEEMRAEE T ZLEX, AST
(GOT) k5. ALT (GPT) EHAZEONTFHmEMAMIRLT 16 1+ (0.456%) %HTh
Ste, Fio, BEERICEETSEIWERA E LT, v NHES . —@MME
MAYEFAE 1 3R DT, ZAaMICREL RITTER & L CEBRES R & IHE.
ETEMIB (5 4FLL L), MBMERNEZ AT HHEOBERNREIN, £, 1M
FLﬂ®%ﬁi\@%&5%@£&@@Lﬂﬁ%_~ﬁbfﬁﬁ$ﬁ%w@m@
HoTo, BMERE L CERIEIRZHBIE L LR (GEM )
84.0% (2,971/3,5637 f5l) TH Y, ARMICHEL 52 HE K E LT, %ﬁf
MT0AELL by, PRRSE T7e Uy, #eGaiam B ) BECREZhEIN 2 ME
WD DTz, Flo, ARFEGITLE O RRIRFR Zp i B Jlzsh 5. & iR IcFE S
B - MR AT OSBRI GRD H i,
mEB. FlE A AT 5EE (SimE . WRESOE. NR, EEm) |
W, BT & U CUUE SN ER X 0 i S, %ﬁ@ﬁ P ﬁ
EIILL T O LB ThoTo, Eimd « BIVEHRBUERIZIX 3.9% (42/1,071
) THY ., EEEICFREAZEWERITRD HRvTWh ey, FiRiC X 2 BRI
FrCIZRIERS R LOERICEIT R -T2, THRESOEE - BIMERARE
JEBISRIL 4.7% (8/169 ) ThH YV, FEEEIFEICRREOZFEER TR b
TV, TFEBAEIFOR I X 2 J@hlfiEt CIXRERRBRLS L OE2EIC
X o T, R ESHIESNT 2 41 (BHWERAHE2RL) THhotz, &
PERTC R G S T IEBNT 72 0o 1=,

REFERICET IHE
Kﬂmﬁ@%@@i&%&@%%ww(mm)%%&ﬁ%mmbf%ﬁémt
W=/ HERATHY | KR TCOMANEMICIES Z &b ARFKGI2E
PURPEA DA HEZ BEAHA L, [FIRFICRIER I 2 2tk - ﬁm@%ﬁﬁ
U7co FHASSHGERNIL, AHA O BHFE IR O B R EUBR 128 8k 472 116 fil &2 xf 5 &
L7, RHEHME CoOERBEMIL, ®iLE - ILE EF TH Y kA
ERIBEDE Td o 72, ARFND 6 FRITE 2 ki A FTHE T d - 72 69 il 65
BNZ DN THL EPO HUAPEAE 2 A L7-fE R, AR 28 U CHUREAEITR
Wipholz, BHEHRE CORF O L 81X, 450010 LL F23 L CHIZ L
T LMERF He B3 30% T, &SR 28 U7z Ht a1 27~29% Th > 7,
#5815 6 FLL EOJEFIToO HEE Ht MERr2hR & LT Mie - 1ZIXmE TE 5
EHIE SHUTIERNE, 95.7% (66/69 ) T o7,

1) FER G HEAME No.1, =AR=F = TA7 7 (BIETHMER) = 2N -
#1500, 3000, (M) HANEER =R



(RREHMm)

1.

2.

2) &

%

fERARERE
REBEMIZHOWTIE, ZRMEICHOWT 435 BRI xS & Sz, BRI
BUEFTRIT 3.4% (15/435 ) TdH V) | 7KGBEF £ TORREDFEBUERIR 4.7% (8/171
Bil) & LT < 2R D HANITERD b e o vz, I LI ERBIERIZ, #
JE (31F), REAME B4 Th-ole, BRMITEZ KT HK & Mt L
& ZAh BHHED Y BECRIEHRBVESI RS ARICEN T, ARMEIZSW
T, RN GAER] & [7 U 435 Bl &2 T4 & U, B il deE2h R4 fais
LA (AR b)) 1368.7% (299/435 #il) Th -7z, AMRITHE
FEROBEWERIF O, ARICEEL LITTERE LT, B LR,
BIRORBIEN TR STz, UEDZ b BREROFEINEIZONT, FF
BeDXIGINME L 72 % &9 e R AITRRD b le o T,

(RPN

HAIFAE

(1) REAVRE MER R THZICET 25
B s O A AL AT BEROSHRER B L OBz 31T 5 134 i GERE
R 44 ), B E5EE 90 B)) xS E LB EOR R, HFREREE. Ei)
e, KEAEEh S, MREBREIEIC OV TR R L IERGREE THE
REITRO b o T,

(FENEED

(2) RPAVREE & ORI B3 2 4
RN (2D i, RAEE M AR EN % ICB+T 2FE D 164 4
(FERLGHE B8 ], B HHE 106 f5]) ZxIGel Uiz, ZORER., REAJLEESE
DFIERIS TOVRBOFEE (REIWIE, RERME, mEEER. it
AR 13, R EREE R GREE OB THERETIRD DN 5T, 1]
TR TR, RARR B IRRITZICET 29A&D 101 il GEE 58 36
B, F5RE 65 B) Zxtgl L-diE (M2, WOEITRA, IRFEEER %
A, BEIRERE) 21T7-o7, AR COXMEIEF OFH (H#) 1%
FERERET91.6£6.2 W H, HERETIL 94.546.1 W H Th o7z, ZDORERE,
LRMEH VK OESH Y EER DY 0.8 AKwi) DIERI D IEH G-#E T
13.9% (5/36 #l) T - 7=DITkt L TAAIBEERETIE 3.1% (2/65 f5]) T,
R & SNTIER O LRIIIER GREDO F R FEIZE -T2, F12, HERH
R OAE, HEGHAEOF R, REAOARIZONT S IERGRE L BHRE
ETCHERETRD LN ol,

(FENEED

REHELTERTEOHNBERITER L -HEBROBE
EROAA



VI. BHEREICEHY HIER

1P BEEH B IL MRS & WE
t b 2R ReF U lA o RF o R—% GBI 2)
TIRTTF 2 T vN (BIaFHHR)
(2R=F > 77 7 %Ki 1)
HN_RF o A7 7 GEETFHEZ)
THRTZT v R—=% X)L GEIG L Z)

2 EHEEHA

(1) EREML - 1ERHR -

1) 1’EFH"‘M_*L
BEOARMERATHGMIL, 3 & U TR BRI ERATERM I
2) 1’FFFH‘§E$
N TR MERI T B #EIC BT 20k « BFEIC L - THEA SN D, BIFETIE FRIZR

FTIRMERFEAED A T = X LB —RINZGERD BTV D,

Tbb, BRNICIE, SFEMEKICHET 22 AT 2 ZESas b, 2
O S ARIMER, AMERA/MEL TS 2 &bt Tna,

ARILERR TIX, AISHIAL > D RTRZFERDPIEL S 4L, DR, REIC~EZ v E V26
BU TR U, AR RMEARIEER,. Y PEARZEER, IEYMERIEFER 2R T, itk L=
%, MRIRIMER, FRIEK & 72 D,

EPORZ

AR CACRCONCRORONE

LHEEMH BUEATRIFEK REARGFER ATRIFER HEEM LM ERM #EIRFMmE SRk
=gl RUBRAMAE  RTBRAMAD FREFER IR KIFEK

T Y Z2uRxF > (EPO) (X, Z O MERAEGHIIEO £ & LT, IR ERATEGH
WEH L, Zhaaft - %ﬁéﬁf@%?é%%@f%m

(2) EZhE BT DHHBRAAE -
1) EMATEEHAR IS 53R
AR ML ATERARA L 6t L C . AKID 2o =—TER STEE M 2 Wit L2 i 5. %R
FERATEGHNY (CFU-E) Hko> 2 m =—Jpk 2 B (et S8, SR F CIamy]
REFERAIERANE (BFU-E) HokOam =—ERARIESE 5 Y (in vitro).
Fio. BHEELEEIZB VTS CFU-E, BFU-E ko0 = m =—JEk 2 (e S &
b 14)o



2) EMmiERA

KK 2 BT T MIEIRNE S L- & &, HELROBEEREITEF LB 7
RGBS BTz 19,

Flo, OBMMET v M FUEIA T UFEREET v MR OERERERE~ T
2% HOWTEBHE T T VT, REAIOFIRNEGIZE Y BEREMSENED O
ﬁ”bf: 15~17)O

(3) {EFRRTRARER - FAEERR -
LR L



VI. EYEREICEIT HIER

1.MHREDHER - AIEX

() ARELEDLMPERE
P - Y 2

(2) &M FREEERR
RS - IRGER
BT #E  TVIL1.(3) 3) KRR DIEBR

(3) BRFRHER CHESE S N f= M P fE -
1) EERA
R A B 7 Bl 300 ERSEAL (BT TU) % HEIEARNIE G L7z & % o i
MR L, 5. ty, 0.4 BRI KON 7.0 BRI 0D 2 FAMEDIY Ak LTs 10,

IRR—RUT 5 REHRARS L= & EOMBHREHRS

_2X10%
10 @ “AK— (764
O:7F+1FK (440)
P REHE (R

Mg o) 20Kz iR (mlU/mL

0 6 12 24 48 (i5m)
P15 D EEH
EMBEBIINTA—2
'fﬁljiﬁ ‘A‘UCO*00 t‘1/2 a t1/2 ﬁ CLtotal Vdssa) Vdcb)
(mU h/mL) (h) (h) (L/h) (L) (L)
7 398+61 0.4+0.1 7.0+£2.1 0.86+0.13 5.8+1.0 1.9+0.3

SR AR RS
a) 1 EHIREICIB T 2 AT O AAERE, b) @ P22 8= 8 2 > b OSAAERE

 FHIOEBESNAERUAE]
ARDTER S FHER O RGE, [V.2. MEROME) OHBM,



2) BNEITHOELRLESE
BATHEAT o OB R A 11 F11C 300IU & HLEIEFARN G- Lz & & o f i g
I, R S IRIFRBEOHERE 2R L, ty, 13 6.0 FEI TH - 7=, 1,500IU (8 #i)
X% 3,000IU (12 ) ZFARNIR G L= & & D ty, 1T LR 5.9 B UL 7.5 I
MTHY, BEEOEIMIAEWIMIEF 26 O RITOREONE R o719,

H
N
>k

—EEIRMNIRE Lz & EDMBHIREHER

@ : 300U
10° A 1 15001U
O 1300010

7

M) A0 KL 2 (mlU/mL)
o

(J
\\‘\’\'\ A )
103 2 4 6 8 0 12 21 A3 (R
Pr GO
EYBEEINT A —4
=N 1:1/2 CLtot Vd
S (h) (L) (mL/kg)
300 IU (n=11) 6.0+0.8 10.8+0.9 57.2+1.6
1500 IU (n=8) 5.9+0.4 7.4+0.5 46.7+3.6
3000 IU (n=12) 7.5+0.3 5.7+0.4 63.6£3.5

EIE AR AER S

 [RHIOERBSN-AERUAR]
FOARIOEBENAEROCHET. (V.2 HEROHE] OHESME,

3) RAR
T/ NARRAR 8 il 2001U/kg Z Hi[EI 2 F# G- L7z & &, Co 13 434.0mIU/mL % 7=
L. typ 13104 K] TH 72 19,

IRR—ZRTHES L& EOMBEPREKER

® FL T (34)

0 12 2 48 72 (FR)
5 D

MHEHR ) A0 RTF Vi (mIU/mL)



s AUC Cmax tmax tl/Z
iz (mIU h/mL) (mIU/mL) (h) (h)
3 10.1+£2.3 434.0+£77.0 8 10.4+2.6

RHIOEBSNEAERUAE]
AR OERS N AER AR, (V.2 HEROHE] OHESBHR,

<F D>

T AR —EFNE 750 BF (IRRK - ¥ T F UKW ER) K O AR —EHHE 750
BUH CBridAl - €7 F UMK DEMIEEH) OEWFRRIZEEIC OW TR B ME% %t
LITHE LR, WA o MEh o ReF o 7T 7 BEOEH ORI, (EIEFEE
DM %R LTz, BRI SEMHE D /85 2 —4% (C,, KN AUC,) DRl 448
D7D 90%EHFX ML, C,u 25 log (0.816) ~log (1.004), AUC, 2% log (0.910) ~log
(1.043) &, D /8T A —% & AR RS EEEO P {log (0.8) ~log
(1.25)} WTH Y, = AR—{EHHK 750 84| (H & 6000IU & F#ch) O IRRANTAEY
LR RS & S s,

(mlU/mL)

250 —O— ESF UMK RIS B (n=30)

200 |- T @ ESFUMASRUAHNH (n=29)

i + RERE

150

100

REFE\ HHSEONCHBSE

50

72
i¥fE (hr)

EHMmMFRT ) RORIF VREORBENER
(NEAM EPO REMER : RREIO Y b)

(FENEEL
(4) hEHE -
MG R L

(5) B% - HHAKOHE
BB L

(6) BEE (KE2L—2a>) BIICEYHH L ENFABEEHER -
R L



2 RMEERI/NT A —4

(1) BRI F5:
DR L

(2) RAREFE T2
MR L

@BYNAATFTRASEY T4 :
45.9% R - fZ T ieE) 19

(4) HRERETH
M ER L

BGYIIVTSVR:
[VIL1.(3) R PRARBR CHERE S aL7o iR ] DIHS

(6) P TETE :
[VIL1.(3) B iR akBR CHERR S 7= IR ] DIES R

(7) M EEHAE
YR L

3%
DR L

4.5%

(1) 1% — KX ES P @@ -
[VIL.4.(5) & DA DFFE~DBITIE] DIES M

(2) Mk — Ra BERAFT @B %
(B%E: v b (MSMHEESILEYTOREE))
iR 19 H B oMEEZ » b (n=3) (2 Bl-=R=F > T/~ 7 30IUKkg RN E L,
JERA~OBITE D L. ZOBATHETMmD TR . 2 ORI OKE Mg RE 2
R LT 4 RSB W T HRHAD 120 L FCTh - 72 20,

(3) ELir~ DT -
(B%F: v b (MFAHEBILEMTORE))
P OMEMET v b (n=4) (2 P[-=RF > 77 7 30IUkg & FRNEE S L ALt
T REIR L A JE L 72/ R, MR ROIC B UL &G 6 RFRI T2 LA & 701 il o0 D Jist i
REL LTRATT 2 2 LAVRENTZ 2,



(4) BEBRADBATH -
DR L

(5) Z D DIRBE~DFEITHE -
(BE: 7y b (BEHESILEMTORE))
TR RO TR A — N T V47 T A THREF LT,
M > M2 WI-mR=F o 7L 7 7 60IUKkg ZFAIRNE G L7256, &5 30 5%
WCBWTHRIZ R S @mWHSTREN D v, FURIR, ik, M. B (5E) . i,
e, BRI LEER RO OB RE SRR Bz, 1 FERI R B ISIZ R O/ 23388 i,
4 R TH BRI TR S W BIHEER R O HivTc, LA, 24 FF##E £ TRRIEFRYIC
P U7, B, BRE, MR K ORI 72 S I3 RE DO RBATIER O Lo 72 20,
HEMEZ > M WI-mR=F > 77 7 2001U/kg % HEKE TG L-5EE . BE% 2
REfIIC IV T, R, #5500, BfE. HNA®w CMEE (120.7mlU eq./mL) £V b
B ORI OB RES R Sh, miFlcR O iR, i, BIROIETH 7=, 5% 8
RERIC BV THEIRE oy DR S e iR 2 /8 Ly T LA i B LRI AT L C
Wb Uiz, MM, B8E. BORR. BRih 72 S0 DGR IR o 72 22,
HEMEZ v M2 WI-mR=F > 77 7 200IU/kg % H[E 6 7 [HE TR L72EE.,
Fie - 8 R 1Z DM BEIR EE 13, — & bR & BB SR A TRIER L rin
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1.1 Anemia Due to Chronic Kidney Disease

Epogen is indicated for the treatment of anemia due to chronic kidney disease
(CKD), including patients on dialysis and not on dialysis to decrease the need
for red blood cell (RBC) transfusion.

1.2 Anemia Due to Zidovudine in Patients with HIV-infection

Epogen isindicated for the treatment of anemia due to zidovudine administered
at < 4200 mg/week in patients with HIV-infection with endogenous serum
erythropoietin levels of < 500 mUnits/mL.

1.3 Anemia Due to Chemotherapy in Patients With Cancer

Epogen is indicated for the treatment of anemia in patients with non-myeloid
malignancies where anemia is due to the effect of concomitant
myelosuppressive chemotherapy, and upon initiation, there is a minimum of
two additional months of planned chemotherapy.

1.4 Reduction of Allogeneic Red Blood Cell Transfusions in Patients Undergoing
Elective, Noncardiac, Nonvascular Surgery

Epogen is indicated to reduce the need for allogeneic RBC transfusions among
patients with perioperative hemoglobin > 10 to < 13 g/dLL who are at high risk
for perioperative blood loss from elective, noncardiac, nonvascular surgery.
Epogen is not indicated for patients who are willing to donate autologous blood
preoperatively.

1.5 Limitations of Use

Epogen has not been shown to improve quality of life, fatigue, or patient well-
being.

Epogen is not indicated for use:

- In patients with cancer receiving hormonal agents, biologic products, or
radiotherapy, unless also receiving concomitant myelosuppressive
chemotherapy.

+ In patients with cancer receiving myelosuppressive chemotherapy when the
anticipated outcome is cure.

+ In patients with cancer receiving myelosuppressive chemotherapy in whom
the anemia can be managed by transfusion.

+ In patients scheduled for surgery who are willing to donate autologous blood.

+ In patients undergoing cardiac or vascular surgery.

+ As a substitute for RBC transfusions in patients who require immediate
correction of anemia.
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2 DOSAGE AND ADMINISTRATION

2.1 Important Dosing Information

Evaluation of Iron Stores and Nutritional Factors

Evaluate the iron status in all patients before and during treatment.
Administer supplemental iron therapy when serum ferritin is less than 100
mcg/L or when serum transferrin saturation is less than 20%. The majority of
patients with CKD will require supplemental iron during the course of ESA
therapy.

Monitoring of Response to Therapy

Correct or exclude other causes of anemia (e.g., vitamin deficiency, metabolic
or chronic inflammatory conditions, bleeding, etc.) before initiating Epogen.
Following initiation of therapy and after each dose adjustment, monitor
hemoglobin weekly until the hemoglobin level is stable and sufficient to
minimize the need for RBC transfusion.

Selection of Formulation

In pregnant women, lactating women, neonates, and infants use only single-
dose vials (the benzyl alcohol-free formulation) /see Contraindications (4) and
Use in Specific Populations (8.1, 8.2, and 8.4)].

2.2 Patients with Chronic Kidney Disease

In controlled trials, patients experienced greater risks for death, serious
adverse cardiovascular reactions, and stroke when administered
erythropoiesis—stimulating agents (ESAs) to target a hemoglobin level of
greater than 11 g/dL. No trial has identified a hemoglobin target level, ESA
dose, or dosing strategy that does not increase these risks. Individualize dosing
and use the lowest dose of Epogen sufficient to reduce the need for RBC
transfusions /see Warnings and Precautions (5.1)]. Physicians and patients
should weigh the possible benefits of decreasing transfusions against the
increased risks of death and other serious cardiovascular adverse reactions /see
Boxed Warning and Clinical Studies (14)].

For all patients with CKD:

When initiating or adjusting therapy, monitor hemoglobin levels at least
weekly until stable, then monitor at least monthly. When adjusting therapy
consider hemoglobin rate of rise, rate of decline, ESA responsiveness and
hemoglobin variability. A single hemoglobin excursion may not require a dosing
change.

+ Do not increase the dose more frequently than once every 4 weeks. Decreases
in dose can occur more frequently. Avoid frequent dose adjustments.

+ If the hemoglobin rises rapidly (e.g., more than 1 g/dL in any 2-week period),
reduce the dose of Epogen by 25% or more as needed to reduce rapid
responses.

- For patients who do not respond adequately, if the hemoglobin has not
increased by more than 1 g/dL after 4 weeks of therapy, increase the dose by
25%.

+ For patients who do not respond adequately over a 12-week escalation
period, increasing the Epogen dose further is unlikely to improve response
and may increase risks. Use the lowest dose that will maintain a hemoglobin
level sufficient to reduce the need for RBC transfusions. Evaluate other
causes of anemia. Discontinue Epogen if responsiveness does not improve.
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For adult patients with CKD on dialysis:

+ Initiate Epogen treatment when the hemoglobin level is less than 10 g/dL.

« If the hemoglobin level approaches or exceeds 11 g/dL, reduce or interrupt
the dose of Epogen.

+ The recommended starting dose for adult patients is 50 to 100 Units/kg 3
times weekly intravenously or subcutaneously. The intravenous route is
recommended for patients on hemodialysis.

For adult patients with CKD not on dialysis:

+ Consider initiating Epogen treatment only when the hemoglobin level is less
than 10 g/dL and the following considerations apply:
~The rate of hemoglobin decline indicates the likelihood of requiring a RBC
transfusion and,
-Reducing the risk of alloimmunization and/or other RBC transfusion-—
related risks is a goal
+ If the hemoglobin level exceeds 10 g/dL, reduce or interrupt the dose of
Epogen, and use the lowest dose of Epogen sufficient to reduce the need for
RBC transfusions.

+ The recommended starting dose for adult patients is 50 to 100 Units/kg 3
times weekly intravenously or subcutaneously.

For pediatric patients with CKD:

+ Initiate Epogen treatment only when the hemoglobin level is less than
10 g/dL.

« If the hemoglobin level approaches or exceeds 12 g/dL, reduce or interrupt
the dose of Epogen.

* The recommended starting dose for pediatric patients (ages 1 month or older)
is 50 Units/kg 3 times weekly intravenously or subcutaneously.

When treating patients who have chronic kidney disease and cancer, physicians
should refer to Warnings and Precautions (5.1 and 5.2).

2.3 Zidovudine-treated Patients with HIV-infection

Starting Dose

The recommended starting dose in adults is 100 Units/kg as an intravenous or
subcutaneous injection 3 times per week.

Dose Adjustment

« If hemoglobin does not increase after 8 weeks of therapy, increase Epogen
dose by approximately 50 to 100 Units/kg at 4- to 8-week intervals until
hemoglobin reaches a level needed to avoid RBC transfusions or 300
Units/kg.

+ Withhold Epogen if hemoglobin exceeds 12 g/dL.. Resume therapy at a dose
25% below the previous dose when hemoglobin declines to less than 11 g/dL.

Discontinue Epogen if an increase in hemoglobin is not achieved at a dose of
300 Units/kg for 8 weeks.

2.4 Patients on Cancer Chemotherapy

Initiate Epogen in patients on cancer chemotherapy only if the hemoglobin is
less than 10 g/dL, and if there is a minimum of two additional months of
planned chemotherapy.

Use the lowest dose of Epogen necessary to avoid RBC transfusions.
Recommended Starting Dose

Adults:

+ 150 Units/kg subcutaneously 3 times per week until completion of a
chemotherapy course or

+ 40,000 Units subcutaneously weekly until completion of a chemotherapy
course.

Pediatric Patients (5 to 18 years):

+ 600 Units/kg intravenously weekly until completion of a chemotherapy
course.
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Reduce dose by 25% if:

- Hemoglobin increases greater than 1 g/dL in any 2-week period or

- Hemoglobin reaches a level needed to avoid RBC transfusion.

Withhold dose if hemoglobin exceeds a level needed to avoid RBC transfusion.
Reinitiate at a dose 25% below the previous dose when hemoglobin approaches
a level where RBC transfusions may be required.

Dose Increase
After the initial 4 weeks of Epogen therapy, if hemoglobin increases by less than
1 g/dL and remains below 10 g/dL, increase dose to:

+ 300 Units/kg three times per week in adults or

+ 60,000 Units weekly in adults

+ 900 Units/kg (maximum 60,000 Units) weekly in pediatric patients
After 8 weeks of therapy, if there is no response as measured by hemoglobin
levels or if RBC transfusions are still required, discontinue Epogen.

2.5 Surgery Patients
The recommended Epogen regimens are:
+ 300 Units/kg per day subcutaneously for 15 days total: administered daily
for 10 days before surgery, on the day of surgery, and for 4 days after surgery.
+ 600 Units/kg subcutaneously in 4 doses administered 21, 14, and 7 days
before surgery and on the day of surgery.
Deep venous thrombosis prophylaxis is recommended during Epogen therapy
[see Warnings and Precautions (5.1)].

2.6 Preparation and Administration

+ Do not shake. Do not use Epogen that has been shaken or frozen.

+ Protect vials from light.

+ Parenteral drug products should be inspected visually for particulate matter
and discoloration prior to administration. Do not use any vials exhibiting
particulate matter or discoloration.

+ Discard unused portions of Epogen in preservative—free vials. Do not re-enter
preservative—free vials.

+ Store unused portions of Epogen in multiple-dose vials at 36°F to 46°F (2°C
to 8°C). Discard 21 days after initial entry.

+ Do not dilute. Do not mix with other drug solutions except for admixing as
described below:

Preservative—free Epogen from single-dose vials may be admixed in a syringe
with bacteriostatic 0.9% sodium chloride injection, USP, with benzyl alcohol
0.9% (bacteriostatic saline) in a 1:1 ratio using aseptic technique at the time of
administration. Do not mix Epogen with bacteriostatic saline when
administering to pregnant women, lactating women, neonates, and infants /see

Use in Specific Populations (8.1, 8.2, 8.4)].

KEFRASCE (Epogen® (epoetin alfa) injection : 2018 45 7 HikiT) OFEHNE Mt 2RO = &
https://www.pi.amgen.com/~/media/amgen/repositorysites/pi-amgen—com/epogen/epogen_pi_hcp_english.pdf

SmPC (Eprex 10,000 IU/ml solution for injection in pre-filled syringe : 2019 4£ 3 H&z]) OFEAMIL TRC
g Ji R

https://www.medicines.org.uk/emc/product/3443/smpc
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(20187 H) Risk Summary

Epogen from multiple—dose vials contains benzyl alcohol and is
contraindicated in pregnant women [see Contraindications (4)].
When therapy with Epogen is needed during pregnancy, use a
benzyl alcohol-free formulation (i.e., single-dose vial). Do not mix
Epogen with bacteriostatic saline when administering to pregnant
women because it contains benzyl alcohol (see Clinical
Considerations) [see Dosage and Administration (2.1)].

The limited available data on Epogen use in pregnant women are
insufficient to determine a drug-associated risk of adverse
developmental outcomes. In animal reproductive and
developmental toxicity studies, adverse fetal effects including
embryo—fetal death, skeletal anomalies, and growth defects
occurred when pregnant rats received epoetin alfa at doses
approximating the clinical recommended starting doses (see
Data). Consider the benefits and risks of Epogen single-dose vials
for the mother and possible risks to the fetus when prescribing
Epogen to a pregnant woman.

The estimated background risk of major birth defects and
miscarriage for the indicated population is unknown. All
pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. In the U.S. general population, the estimated
background risks of major birth defects and miscarriage in
clinically recognized pregnancies is 2-4% and 15-20%,
respectively.

Clinical Considerations

Fetal/Neonatal Adverse Reactions

The multiple-dose vials of Epogen contain benzyl alcohol. The
preservative benzyl alcohol has been associated with serious
adverse reactions and death when administered intravenously to
neonates and infants /see Warnings and Precautions (5.9), Use in
Specific Populations (8.4)]. There is a potential for similar risks to
fetuses exposed to benzyl alcohol in utero.
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Data

Human Data

There are reports of pregnant women with anemia alone or anemia
associated with severe renal disease and other hematologic
disorders who received Epogen. Polyhydramnios and intrauterine
growth restriction were reported in women with chronic renal
disease, which is associated with an increased risk for these
adverse pregnancy outcomes.

Due to the limited number of exposed pregnancies and multiple
confounding factors (such as underlying maternal conditions,
other maternal medications, and gestational timing of exposure),
these published case reports and studies do not reliably estimate
the frequency, presence or absence of adverse outcomes.

Animal Data

When rats received Epogen at doses greater than or equal to 100
Units/kg/day during mating and through early pregnancy (dosing
stopped prior to organogenesis), there were slight increases in the
incidences of pre— and post-implantation loss, and a decrease in
live fetuses in the presence of maternal toxicity (red limbs/pinna,
focal splenic capsular toxicity, increased organ weights). This
animal dose level of 100 Units/kg/day may approximate the clinical
recommended starting dose, depending on the treatment
indication. When pregnant rats and rabbits received intravenous
doses of up to 500 mg/kg/day of Epogen only during organogenesis
(gestational days 7 to 17 in rats and gestational days 6 to 18 in
rabbits), no teratogenic effects were observed in the offspring. The
offspring (F1 generation) of the treated rats were observed
postnatally; rats from the F1 generation reached maturity and
were mated; no Epogen-related effects were apparent for their
offspring (F2 generation fetuses).

When pregnant rats received Epogen at doses of 500 Units/kg/day
late in pregnancy (after the period of organogenesis from day 17 of
gestation through day 21 of lactation), pups exhibited decreased
number of caudal vertebrae, decreased body weight gain, and
delayed appearance of abdominal hair, eyelid opening, and
ossification in the presence of maternal toxicity (red limbs/pinna,
increased organ weights). This animal dose level of 500 U/kg/day
is approximately five times the clinical recommended starting dose
depending on the patient’ s treatment indication.

8.2 Lactation

Risk Summary

Epogen from multiple—dose vials contains benzyl alcohol and is
contraindicated in lactating women /[see Contraindications (4),
Warnings and Precautions (5.9)]. Advise a lactating woman not to
breastfeed for at least 2 weeks after the last dose. The preservative
benzyl alcohol has been associated with serious adverse reactions
and death when administered intravenously to neonates and
infants /see Use in Specific Populations (8.4)]. There is a potential
for similar risks to infants exposed to benzyl alcohol through
human milk.
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j?zg(é';ij}%) Do not mix Epogen with bacteriostatic saline containing benzyl
alcohol, if administering Epogen to a lactating woman /see Dosage
and Administration (2.1)].
There is no information regarding the presence of Epogen in
human milk, the effects on the breastfed infant, or the effects on
milk production. However, endogenous erythropoietin is present in
human milk. Because many drugs are present in human milk,
caution should be exercised when Epogen from single-dose vials is
administered to a lactating woman.
bapl
FA—A N7 U T D43%E . (An Australian categorisation of risk B3
of drug use in pregnancy) (2020 4F 9 H database)
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A=A~ 7 U T D43%E ¢ (An Australian categorisation of risk of drug use in pregnancy)

B3 : Drugs which have been taken by only a limited number of pregnant women and women of

childbearing age, without an increase in the frequency of malformation or other direct or

indirect harmful effects on the human fetus having been observed.

Studies in animals have shown evidence of an increased occurrence of fetal damage, the

significance of which is considered uncertain in humans.
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KE OBAT 3 8.4 Pediatric Use
(201847 H) The multiple-dose vials are formulated with benzyl alcohol and are

contraindicated for use in neonates and infants /see
Contraindications (4), Warnings and Precautions (5.9)]. When
therapy with Epogen is needed in neonates and infants, use the
single-dose vial, which is a benzyl alcohol-free formulation. Do not
mix the single-dose vials with bacteriostatic saline when
administering Epogen to neonates or infants because it contains
benzyl alcohol /see Dosage and Administration (2.6)].
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Serious adverse reactions including fatal reactions and the
“gasping syndrome” occurred in premature neonates and infants
in the neonatal intensive care unit who received drugs containing
benzyl alcohol as a preservative. In these cases, benzyl alcohol
dosages of 99 to 234 mg/kg/day produced high levels of benzyl
alcohol and its metabolites in the blood and urine (blood levels of
benzyl alcohol were 0.61 to 1.378 mmol/L). Additional adverse
reactions included gradual neurological deterioration, seizures,
intracranial hemorrhage, hematologic abnormalities, skin
breakdown, hepatic and renal failure, hypotension, bradycardia,
and cardiovascular collapse. Preterm, low birth weight infants
may be more likely to develop these reactions because they may be
less able to metabolize benzyl alcohol. The minimum amount of
benzyl alcohol at which serious adverse reactions may occur is not
known /[see Warnings and Precautions (5.9)].

Pediatric Patients with CKD

Epogen is indicated in pediatric patients, ages 1 month to 16 years
of age, for the treatment of anemia associated with CKD requiring
dialysis. Safety and effectiveness in pediatric patients less than 1

month old have not been established /see Clinical Studies (14.1)].

Use of Epogen in pediatric patients with CKD not requiring
dialysis is supported by efficacy in pediatric patients requiring
dialysis. The mechanism of action of Epogen is the same for these
two populations. Published literature also has reported the use of
Epogen in pediatric patients with CKD not requiring dialysis.
Dose—-dependent increases in hemoglobin and hematocrit were
observed with reductions in transfusion requirements.

The safety data from the pediatric studies and postmarketing
reports are similar to those obtained from the studies of Epogen in
adult patients with CKD [see Warnings and Precautions (5) and
Adverse Reactions (6.1)]. Postmarketing reports do not indicate a
difference in safety profiles in pediatric patients with CKD
requiring dialysis and not requiring dialysis.

Pediatric Patients with Cancer on Chemotherapy

Epogen is indicated in patients 5 to 18 years old for the treatment
of anemia due to concomitant myelosuppressive chemotherapy.
Safety and effectiveness in pediatric patients less than 5 years of
age have not been established [see Clinical Studies (14.3)]. The
safety data from these studies are similar to those obtained from
the studies of Epogen in adult patients with cancer /see Warnings
and Precautions (5.1, 5.2) and Adverse Reactions (6.1)].

Pediatric Patients With HIV-infection Receiving Zidovudine
Published literature has reported the use of Epogen in 20
zidovudine-treated, anemic, pediatric patients with HIVinfection,
ages 8 months to 17 years, treated with 50 to 400 Units/kg
subcutaneously or intravenously 2 to 3 times per week. Increases
in hemoglobin levels and in reticulocyte counts and decreases in or
elimination of RBC transfusions were observed.
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Limited pharmacokinetic data from a study of 7 preterm, very low
birth weight neonates and 10 healthy adults given intravenous
erythropoietin  suggested that distribution volume was
approximately 1.5 to 2 times higher in the preterm neonates than
in the healthy adults, and clearance was approximately 3 times
higher in the preterm neonates than in the healthy adults.
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