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PP AAE GRS ) 7 7 7 F ~

R OB 2k 7
KB E SRIER Rk

SR JFRR SRIE A

BE  ARITIESD ICHIRPIBEEERREE LTRRSNAY) 77 7F Y (33754 % RBT)
DIEMERER RS & OB R RN R E £ & © 72 RBTOWEERE A3 2 IERFP & FEET
HHH, FOPRIGEEIT L VR TH Y (MICo T 4~324%), MR GFbEk: o ff, HEk:
1565, MAREER) B X ORI (IHERNIREE © 5~106%) b BRIFCTH 5. BIRMWICIE, #i%
SEA) EERBICH L, RBT 150 mg B & U300 mg & RFP 600 mg & [Al 2 EE DMl 19 A w01k %, SEAi
PERSZAE TR B2 NTME RO L C O MR F A%, ZREIUR L7z, 8512, 79 bRk
HRIZH A, RBT 300 mg {3 HIV E&HH 2 B 1F 2 M MACE D FHE % #Ifl L 720 RBT DA HHLIE
RFP % 55 & Ak T % 2%, CYP3A4 TR SN DA L O L2 & EOMEMEHIERFPIZIENRS &
v, $RIZ2 ) Au< A YV ERBT 450mglhl) LBl T5 L, REIEEIIT 720,
WEAET b, 5%, EHNTH RBTOMARBRSER SN, BARABFIIBT26%L L 0w4e

PEDFHHIAEL Z I N5,

F-T-X 077 T7F Y, VIREEGHRE, RE, FERSMEPURERE, T4 X, HIVIEIYE

iU &I

V77 7F v (3377 4 ~° rifabutin: RBT) 13,
ZrAH—4 (HZ7Vv3I% )7 - Ara - TN
BRFELZZY 7 734 ¥V RIUWET, WOk&E TR
1990 4E MR P12, v MREALET A VA (Human Immu-
nodeficiency Virus: HIV) Bk BT 2 R Myco-
bacterium avium complex (MAC) [EGiE D FEREHH],
FEAEVEPUER T (Non-tuberculous mycobacterium : NTM) JiE
FSHBRIEDTRHEE L L TR - BRREN T 5,

FAMETIZD E XD, AFITBWTHEAE, HIV &G
B/ A ZEFERNIEAHML TW B0, HIV &S/ T A
A BEDOHFROPOIFIEEOYIL b o A )V ZHE L H A
41872 Highly Active Anti-Retroviral Therapy (HAART)
HBHULE B RS, Ehvk L HICKHO H ARG 20
T LW EETH Do HIVIRGIREIZ A SN S HFK
GIEDH T, RO IRIETED R <, RIERREI IR
ThHoTOHOIIET LB T, CDAREMEY ¥/ SEREAS LR

WP 7- N7z RIEAR LD R MIB RS IC b FET 52 DX
) BAIE D BRI EF L LT T v EY ¥
(RFP) IR ZLDTELWERITHSD, LAL, RFP
WFHF I 70V — ARERFEEHY D L 2 05, BiL b
oA NVASE (TuT 7 —CHESE, IR R
FIER) 2o EL INTEY, HIVIES
it/ LA ABHFTIERFPOFEHIFHIR ST 5, Th
WXL, RBTIZZ DFEEO—DIZRFPIZHRFI 7 1
V— AEFEMEENIECZ LTS5, Bl boy
ANAELDOPHAPTRETH L Z L0 n, =4 IEHH
T B AEEAE R NTMIE D IHEHEICIE R T EDTE g
#HTH Do

ARIETUE, EAIEATEE A AEBFEIE (R0
JeH | W ERNRZ IR A S 2 i %, I E,
http://www.iijnet.or.jp/aidsdrugmhw/mokuji.htm) % 4 L,
EEO A XEHHEMEIL, RIFTORRIEF 721368
R O B TG HE AT 8 72 HIV &G/ = A4 X B H D
BigEE BHMIC, RBT % 5T ENRKRIET 21334 T

R AR T B T TR BERR TSR 7 N A —, 2
BN T B R ET 28T R, 27 7 A4 - RS
PRBZETRET 2 ) = v ) 3 — FHERE R, [ IR R B FE 0 78

A | BTERHERR, 7 7 A WA SAHERR SRR 2 ) = 4
V) —F RS, T 151-8589 HEUHRIEA XL 4 RK3-22-7
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% TBIIE DS AAKGRO A 2, Z O BE O LA I FL it
LC&7, T7:, EINRRBBIO A XHEHMLETH 5
E V. EBR R v 5 — A XEHBERS v 5 -0 B
WTh, MAHICRBTZ AFL, T4 XAEHEOHHIAE
HALT&7, 20k %, AFTHRBT O %
REHZTRICLTELVETA2ERIETY, 774
H — RS AT R AR G748 R AR GRS AT R R 230 B
L OE AT EE D O O & =T, RBT O E N #EK
REWFE Lze O, 20084E 7 H 16 H, #iHE (3
HITHPERASAE 2 &), MACHE % & T IRA% M DU i e
DOEFHB L OHIVIEGE 12 BT 2 1 MAC HE FSRE
W% zhge e LCRE SNz,
PRTHSHETIE, RBTIZT A ZBEIZEHET 54
TIER £ O'NTMIEGEHEIE L LT, HE R NTM DG
BaRF L0 A B4 U9 RMBRESEOHFREE 012
LWENTVWDS, KEHTIZ, TUSEHAL FFAL D
NN 72 DRI E 70 5 721 (FHEIPHFS R 12 920 S
7o IRERIRGABR B & O HRRABREGED) %2 B8 - T L7,

FEER R EHBR

B %
RBTIZLE#PA I ANRYZ MVELATHY 7734
VURORABKETH Y, O Fig 1ITRT &
BYTHbH,
TEHIBE R

In vitro RERIZ BT, RBT I Escherichia coliD V) ¥
YHLY AR EMEI L, E. coli B X U Bacillus subtilis 7 5
i L 72 DNAKTEERNA R Y 2 5 — ¥ it 2 HES
A0, ZDZ L5, RBTIZRFP & [MELIZRNAKRY X
I —BI/EH L, RNAGHZHET S 2 & THBGT
RREMTHEZEZOND,

% v

FERIRICB T A RBTOAREICHT 52707 7 4 v

H, B s
"lx\,w-ﬁ I . I‘OH CH,
w4 H

HC H H CH,

Fig. 1 Structure of RBT

FER% H585% #5107 2010410 H

%, fHNT— 7 BLORER I EMB T 5,
(1) InvitroPUHTEE
@ Mycobacterium JEZx$ 3 % MIC'?

Mycobacterium JE X3 5 RBT O PUIA i 14 % 98 K AR
FRHECTWE L7z (Table 1)o RFPIZIEZMED M. tuber-
culosis\Zxt3 A RBTDMICs0130.025 pg/mL, MICw130.05
ug/mL TdH o 72, F 72, RFPIiFHEME (RFP MIC=50~
100 gg/mL) (Z%$3 % RBT O MICso 3 & " MICwo & 10 #k
KGOz OH M TE R D 572205, MICIE6.25~12.5ug/
mLT& > 726 —7, M. avium complex 2% 3 % RBT D
MICso 13 0.39 grg/mL, MICo0 13 1.56 ug/mL TdH o 720
MU L, RFP O MICw 13 50 ug/mL TdH - 720

Z O L ® Mycobacterium J& o W i 12 % 3 % RBT @
MICo0'? & ZRET 5 &, Mycobacterium )&% 3 % RBT D
PUAEYE L, RFP & HHE L T MICo T 4~32 52 &

IR ENT,
@EWALO REPITER (R EERR) (2351 % RBT 4

SCERES & R, EINAY O M. tuberculosis @ REP i %
Pk (PR 8EVR) 1281 2 RBTIFER % Table 212 F &

Table 1 Susceptibility of various mycobacteria to

RBT and RFP
: L
Organisms Amtiviorie —_MIC (/L) _
(number of isolates) MICso  MICoo
M. tuberculosis RBT 0.025 0.05
RFP-susceptible (16) RFP 0.1 0.2
M. tuberculosis RBT — —
RFP-resistant (6) RFP - -
RBT 0.025 0.1
M. ki ii (19
ansasi (19) RFP 02 3.13

M. avium complex (52)

Method: agar dilution method (7H10 agar)
— : not-determined due to a small number of isolates (less than 10)

Table 2 RBT resistance in RFP resistant clinical
isolates (Japan and other countries)

Rl?: l{;sl;'s;:zi(;farnatte Criteri? for RBT References
strains (%)* resistance
Japan 50 (8) MIC > 40 pg/mL#*  15)
88 (92) MIC > 0.5 pg/mL 16)
87 (23) MIC = 2.5 ug/mL 17)
88 (25) MIC = 8 g/mL 18)
Other 73 (52) MIC = [ yg/mL 19)
countries 72 (29) MIC = 2 yrg/mL** 20)
80 (30) MIC > 2 yg/mL 21)
81 (21) MIC > 1 pg/mL 22)
85 (41) MIC = 1 gg/mL 23)

*: Numerals in brackets indicate number of isolates tested
*%#: The criterion for RFP resistance used in the reference



New Anti-Mycobacterial Agent, Rifabutin/A. Kurashima et al.

W7z EIPNORFPIFEMIC BT % RBTI %13 50% T
Hotze LHMLEHDS, REPHEHEMKIZB T S RBTHT
BN THRVEATLH, REFP L RBTOMIZREELRZ
FEMHEIZ LT, RBTOHLREMEIIRFPO Z 1% |
F2E0HEDDH B, ek L, fiho ks sk
TORFPIEMRIZ B 5 RBTIEZR L, #70~90% T
BHolze VT F— FERGUEBHTE N A FIZIX, M. tuber-
culosis O RFP i PR O 30% IERBT IS & Z % b2 &
I N TB YW, RBTIHEDHIMIIEREDE N &% %
B3 5L, FRlEHBOMEMEZRL TS EEZ BN,

V7 7 <Ay REHRNIT D M. tuberculosis D itk
B, poBEIA T2 X ) T — F SN 5 DNAKA
RNAKY X F—+ (RNAP) BH7 1=y FOEROLK
R L ICRNAP B 7 2=y FBIX W eH7T 2=y b
L) 774 Y RER E OMEERMERIC X ) FEPE
N5, —fIZ, V7734 v REHIIRNAP g4
T L=y b OB TR ICH S L, 5 X L72RNA
MN3~alHEEL o EZATIEHL, #RE V%D
MEKSZHET S5, FABRORNAP Y7 L=y D%
BT Z OGNS 720, BRIZEHYYV 77~
A 2 U REEFHN O Z OIBALITHT 2 BUHIE D WA R0 7 AR RE
ERENFERIEINDEY, ZOXHIICLT, V77
42 U RHEFR ORNAPN DA DML E SNz 8, Y
7 7<A YV REHNIXT D M. tuberculosis D it P AL
VT Ao M. tuberculosis®V) 7 7 A4 ¥ ¥ RIEHNI X
Bk & rpoB AR T H DR & ORI % Mg L 72178
I2&NiE, RFPHB X USRBT IR 5 RIS 2
WER L LT, 2 Fr515 (Met), 521 (Leu) 3B X533
(Lew) DZEHEDS, RFPISHT BRI ER L
LT, 2K¥516 (Asp) BL U529 (Lys) DERE, aF
>518 (Asn) DRFELER L LI K514 (Phe) @
WAERD, ZhEnFBEIN TV D, T2, TV
526 (His) OZEEDH %, Gly, GluF7zidLeu~DE R
\&, RFPT4 2O RBT IR0 RBA 2RI — T,
Tyr, Pro, Arg ¥ 721X Asp~DEHIE, RFP & RBT DR
FEMPEIC O %235 2 & RSN TV S,

EH1Z, V7 7<A T RIEH L RNAP &L O EEH
Wi, o7 2=y FOBGELHIOGNTVES, V77~
4y REEHNGIEIC T R (RS2 AT 55
T INA AR VG RAETHH, TOT YR
C3fL D AICEIEIEAEA SN2 YA RFP 2 E) 121
RNAPgH 7= M OMESEHDPE L 2 OITH L,
C3B L U CAMICEIRIEIEA SN E RBTR L)
IZIERNAP o 72 =y b EDMEMRANEL L Z &N
WEINTV5, COMESEHIZ, RNAPE ) 77 <A
VURER L OREE IV REATLHEELZONTVS
) A, TORNAP g 7 2=v MZIE, V7734
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VREHOBEEEET S L) LRI I TV
WA, LA o T, CIMLDOAICEIRIENVE A S N7z
Yitr RFPZ L) L3R ZLD, O3B LU C4fICEfRE
A SN2 AE RBTA L) I2iE, RNAPR Y 71
=y MIERPAELTH, s 7=y M EOHELEH
12X D) RNAP & OGRS, EORE, BLrifER
ERBLI)BGENDLEEZONL, TH) Vol
75, RFP & RBT O M2 —5%E D& #EM A KL 5 —
HT, BEBLAEMMIEIIEL LewEEZ SITwb,
QMNP BEFR T 20k 3 2 BUBEE: & AN RS AT 1 20 30

C57BL/6 R T AN BY 707 77—V & filith, Zo<
7 a7 7 — Y QA M. avium complex & Al L 37°C
TIMMERTA LT, v~ 777 —JICHEARS
Bz, FABWZ IRV 721212, RBT £ 72IERFP % 1 pg/
mL F 7213 10 g/mLIC 72 % £ 9 IZE I, 37°C T3
HERZL, REMICc 07 7 — Y NOEREZNE
L7

RBT (3 24 e[ 2 HPLRTEE 2R L, 1 pg/mL T
B2, 10 wg/mL THRIEHIISIER L7z (Fig. 2)o Zhicxt
LT, RFPTI3, 1pg/mL THEEMEA A ST, 10 ug/
mL C 72 BRI 1o IR T & JiR L CA R B DD 03 5
n7z.

Table 312789 X 912, RBTIX, Y7 AXY 2707 7 —
Y, b MHEKB X O MERERIIE L TRV IR RAT
TamRL, MANSEY s e i & iR L <
ENENIR, 14efEB L4t TH o7z, K
LT, RFPOMMBBANEITHIX3.75~5/TH Y, RBT &
WL T2 1 BETH 72,

¥ 72, Table 112/R9 & 912, Mycobacterium & \Zxt3
% RBT OPLH G, RFPOZ L& i LT MICo % %
BN L7208 C 4 ~32f50 005 720

o: Control, e:1gg/mL, o:10xg/mL

5@ L ®
00)0 o oe
£ 2 o— = &]/
% O/ %/
g O\./.\. O/ \D
2 o
% 1 \D -

\D
O 1 1 1 1 1 1 1 1

0 24 48 72 0 24 48 72
Incubation time (h)

Fig. 2 Antibacterial activity of RBT (A) and RFP (B)
against M. avium complex phagocytosed in murine
peritoneal macrophages

(Reference 29, Fig. 1)
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LLEoZ LA 5, RBT & RFPOMBABRITIED % B
& O Mycobacterium J& VX3 5 PG D 755, MHEN
Y458 M. avium complex {313 A PLHEIGE D #ITH G- L T
WhHEEZOLNS,

(2) InvivobLHETEE
OM. avium complex JEGE 7 I3 B IGHA R

ddY ~ 7 A ERR 5 BEVE T % M. avium complex N-260
(1.6X 107 CFU/~ 7 &) % 721ZN-276 (7.8X10° CFU/~
T A) REIRNER L CEERET VEERL, &Y
$H24BERI A5 43HI2H 72, RBT ¥ 721X RFP % #2114
G (GH1RE6 M) L7, 3Exh% Mid X O WS AL
BUZHEED W TEHEI L7z (Table 4) o

RBTHG-HETIE, WTFNOBEIZHB VT MNA#
DEBERBYHRD SN, N260REJETFTNVIIBIT S
RBT %580 & 4 %O AR, *HREEE L
L T10043D 1A L7z —JF, REPHS-# T,
N-260 ¥RI& G € 70V THE 2NN O 3R 5 1
7275, N2T6MRIESE TNV CHBE R BDBH SN Lo
726
@M. tuberculosis F&HE 7 VX $ 5 GBI H 2

CD-1~ 7 A2 M. tuberculosis H3TRv @ 3LDso % F# IR N
VL CEHBEGET NV EAERL, KAk 3 Hh» o 58
(TH1ME2m) F22G10H2558 (1 H 1 MHE
50) 124720, RBT % 7213 RFP & 4% 5 L 720 $E%h
DL LT, &G 0 BB HE DN T50% A3

Table 3 Ratio of intracellular to initial concentration
of RBT and RFP

Ratio of intracellular to initial concentration of RBT
and RFP (intracellular / initial)

Antibiotic* o
Mouse Human | i .
hages”  monocytes® polymorphonuclear
macrophag leukocyte®
RBT 11 14.6 9.4
RFP 3.75 5 45

*: Concentration of antibiotic is 10 zzg/mL
(¥Reference 30, Table 2, YReference 31, Table II)

FER% 4585% #5107 2010410 H

Ji# (EDso) 28 L7z (Table5)o

RBT ® EDso fifi 1%, &%e3 H #%¥% 5 B4 T 0.94 mg/kg,
&G4 10 H #3% 5-B4AT0.76 mg/kg ThH - 720 Tz L
T, RFPDEDxfE1x, Z N Z 1357 mgkgH & U535
mg/kg TH Y, RBTDEDsofli & ik L TH 4~ 7 R
272,
@M. intracellulare JEHT 7 NI 5 T BRI H 3D

Swiss Webster ¥ 7 Z {ZRBT 10 mg/kg % 3 i [ #&2 14%
5. U 7:1%, M. intracellulare 571-8 ® 10°~107CFU % & Ik
WHEHM L CEgBREETVEERL, RBTOFHi#S
DR & i B X OB N A B O TRl L 72
(Fig. 3) o

Z D%, RBT 10 mg/kg DFRhie5-1%, &g 4~8 4
TS & OBV THRVERRE AR Z /R L7z, RBT
d~2ru7 7 =T EITHT 2 MBNRITEAE M
TAPIRETE B A L COAMICHER T 2720 (GE1), F
it G2 BV CH o 2ErHmohs Ex 55,

GF 1) AP 103 2 BUmils Tk & MINRATE OISR,

EYERE

RBT DM B RES & OFEMAH AL, BTSSR,
Wi AR BRK R B X OYRBT & PFH S 2 W REME @ 5w
AN OWA CHEF kB HRE LIS, DTorBh F
L7z,

S B &

(1) W

RBT 3# O 5%, HLE > S HRL0IINS I, #
DA EAREOWA R RS, A (J 451,
7 5 1) IZRBT 300, 4503 & 18600 mg % B [m] #% 1 4%
L7225, 3.1~35 M CREMFEHIRE (Cn) 12
F3#E L (375~724 ng/mL), #RMHOEWH (1p) 1, 17
~20 1T o 720 RBT D ILAE i B — 5 i il T v A
(AUC) B & U Coe (IF GBI LTI L 720 T 72,
RBT DIEHEACHW TH % 257 £ F VIkiL, 3.8~4.21
M Che s MAE iR eI L7 (53~103 ng/mL) (Fig. 4) o

Table 4 Effects of RBT and RFP on M. avium complex-infected mice

Weeks

Infected § Antibioi MIC Dose (Log CFU/organ)
organism . a te.r ntibiotics (peg/mL) (mg/kg)
infection Lung Spleen
Control - - 4.53 5.58
N-260 4 RBT 0.2 80 2.54%: 4,93
RFP 3.13 80 2.83%:* 5.38
Control - — 3.82 4.43
N-276 4 RBT 0.05 20 3.12% 4.00
RFP 1.56 20 3.23 4.33

#: p<0.05, **: p<0.01 (Student t-test)
(Reference 12, Table III)
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BYEHIVIEGE (56]) OHMFWH N4+ TXLFEY
TAE20% ThHo 7o BFROBEEZRFTT 57012,
RN (B 126]) ICRBT % &R A B 2 12 #%
G L7t &, RBTOR &M ERERHE (T &
ARIZEN, ZERL X OCEREZGREOFHHEITENE
N, 30BX US4 TH o720 LALEMNS, AUC
BLUOP Con ICHBEAZTED ON L D072,

(2) 234
RBTEREMED R <, IR <A LAIIBNICREAT LR
TV HIVEGEHISHIRNIS L& e RIRETD
SAEEOFIMEIZ8~9 Lkg TH ), BIRKAKG 7
(0.6L/kg) DI10fELLETH o 720 FAMTEE 4 HIICRBT
REOP -1, 120 ORI B & e L 7o R
Hili — I A I BT L 1X 5.6~6.8 &, ik Rk b (S B iR RE L2 5 A
T5HIENME SN T WD, RBTDILIEE AT
100~10,000 ng/mL @ #i P T — &Ml % % L, FHl i
93% T&H - 72,

(3) fRE»

RBTIZFI2F b7 10— A P450 3A4 (CYP3A4) 12X D
RN 5, RBTZ AL AN ICHG %, TARHEDEL

Table 5 Therapeutic effect of RBT and RFP on
M. tuberculosis H37Rv infection of mice

Interval between

infection and treatment Antibiotics EDso (mg/kg)
RBT .94

,,,,,,,,,,,, S~ S
RBT

10 days REP (5) ;2

(Reference 31)
800 -
700 -
600 -
500

400

300

200

Plasma concentration (ng/mL)

100
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T, 257 & F VR B X O 31 KEALAR DS % & N7z
MEEH AUCIZ BT 5 RT3 K o Ik
FENER, 0.10B L7007 THo7ze Wik, B
Wy & W% 0iGE%2 R L7z RBT OREZEFEE 2 ME§ 5
72012, RBT &7 Y F Y ¥ % ARG L
B, 7FEY D2 )T T VA, JRH6-B-hydroxycortisol
(6- B-OHC) HEil&, 6- B -OHC/17-hydroxycorticosteroids
(17-OHCS) I ARG HitR TEAL L 720 Th b D%
SA—FZRFP LT ¥V F Y ¥ OREMHEOHRGO
b L LR, ZILRIERFPOIT ) A EEZ R
L, BEFERIIRFPDII) ATTRND D EE X bz,
(4) B

RBT O HEilt % Miad 3§ 5 72012, MR A B 3 Flic
YC-RBT 300 mg & ik 5- L7 & 25, &5&®D

Spleen Lung
6 ( 6
© Control
® Rifabutin
(Pre-treated)
2 4 24
=) =)
T A
< J
2 2
52 OC_ontrol_ S 2r
® Rifabutin
L (Pre-treated) L
1 1 1 1
0 2 4 6 8 0 2 4 6 8

Duration after infection (weeks) Duration after infection (weeks)
Fig. 3 Prophylactic effect of RBT on M.intracellulare
infection of mice

Pre-treated: prophylactic administration (RBT was administered
before infection.) (Reference 32, Fig. 5)

—e— Rifabutin 300 mg
—a— Rifabutin 450 mg
—&— Rifabutin 600 mg
—O— 25-O-desacetyl 300 mg
—— 25-O-desacetyl 450 mg
25-0-desacetyl 600 mg

24 28 32 36 40 44 48

Time (hr)

Fig. 4 Mean plasma concentration profiles of RBT and 25-O-desacetylrifabutin in healthy
western volunteers after administration of a single oral dose of RBT 300, 450 and 600 mg

under fasted condition (n=9, mean+SEM)
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53% B L U29% B ENEIRF B LA & L
THEME S N7z R NI BB P 5 L 72 O R 2L
RO FRPHEIEZEIIH 5 ~10% 7R L7z,
k4 M D Sy B g 3

RBT DHEskE R 0 SR BhTE1x, WikhE, EhmekE R
BB L O RE R R R R TRET L 72,

e FlNE  EWEE L (71~80%, 1261) IZRBT % Hilnl
RIS L TR L2EZ A, AUCE X U Cra 13 FE
EEEICHENR, ZNEN1.0~21858 L 170.9~1.4 4%
EHE LRI LN o7,

EriknemE HENrSEE (VLT F YT T

A 8~74 mL/min) O EHEFEREEE (186)) ICRBT
ZHERORS L THE L& 25, AUCHE & UF Cna
B LT7F=r )T T AT, B
#aRL7ze LavL, fEEERCA &Ik L CEr s hERE i
£ % AUCHE X U Coax DIENNIFERD LN Ao 720
IR RERE - 7 L o — VPRI B BERT 5 3 (Child-Pugh
53¥, Grade A, 1261) IZRBT % BRI 15 L T
L2 Zh, EREOKTICNES, BEEOHH S
T EAIEERD s o 7z,

W AH HAEH
RBT X, CYP3A4RHTERICL YV R#EZZT, T2

INEFET DM, TitlRT AL RBT L Z2PH L7
LEOEWHEMERMSREDTOEB) F L,

o CYP3A4 FLES  OPEHIC X ) RBT @ AUC 3880 (45
IMNIZEE I OEE ZRT) - R T+ =) (331%) 3,
Y b FEI ($300%)%, FAT V7 LFEI (193%)
0, £ YVFEN 173%), £ FSaFV—b (k
T 7 BRI 200% I, RV T 4 FEN (207%),
7 EZHFFEIL (110%)0, 77 Y ¥ (100%)*,
yoyAn<A Ty (11%)%, 7vary—i (¥
80%)¥, X F Y (44%)*, 2T (17%)*s

o fEHIED AUC Z WA (FEIMNIZHBAPOE S ZRT) !
R TFV = (78%)%, 4 bT aAF V=) (74%),
PEFFEN @I%)W, VT T2V AVT 5 v (B
27~40%)*, 7 5) Aua<A4 v (55%), 4 T
FEN 34%)3, Y RTIV Y (32%)™, RANVT 4 F ¥
vV (32%), FTIENTY Y (BUZIVT I VAN
400% b5, ROMEE (ZF= VAT T F—
W35%, JIVIF AT 46%)49,

RBT I, FRICBWTHIVIEGSE RS L PR -
MEEEELHHENTY S, 2O O
TEH 2 Z 8 L 7-HEORME LI 7 5 2%, KE Depart-
ment of Health and Human Services (DHHS) #' A4 K5 A
VOB X OTCEMEHR R LIS, SRSEH RS T
i O RBTH 50 H % % Table 6 127836

iER% 4585% #5107 20104F 10 H

iz

RBT DA E R AR & LT, 4 2 R 8 3Bk, 43
HRER B3R EB S Nz SN HIE, BBIE T 721
NTM JE BRI & RES L 72 Bl & HIV kgel/ = 4
A BN BT B HHE T MACTE SRS EER 12 0 B
%5

ARIETIE, RBT DRYBERIC A 724 )1k Bk DG &
B FS IR R SRR B X O'RBT Wil f4 I A8 s -2 etk
AR O = F & D72,

A xh

(1) REAZIE G 3B
Ol EFERER

RBT OFERAE W B GBI xS 2 {0 4%, REP %
PR & U7z 3 R LR 3 3B % bR & 1R AT L 7 i &
D EATERM L 720 WP SEE 2 Wik BE I G HEA & L,
P 5- B AT O WE GRS T TR N SR IL S 7 Ep & L
720 MAAN S NIZEFIX, RBT 150 mg#f, 300 mg#f
F72IERFPEEICHI D AFLF, #3650 % 1 H 1], 24 8R%
M35 L7ze BEH3ED A V=7 Y F (INH) 1%, %55
B S248M, =% 7 =NV (EB) L¥TTFIF
(PZA) 3#5-FE,» S 8 WP L7z 2B, TR
FNTMIE B R RSB W T, AR R e
K 2 U 2 M OB RSB 2R L6 TR
Bz ] & LT, WREE RIWENAERIN) 2RKD7,

AEFS20 BIAEBRICH A AN S, RBT 150 mg #f 174
5, RBT 300 mg #F 171 % 3 X U°RFP 600 mg # 175 1] A%
HOMFTF NIz BB, WThORBRIHAAN LN
IEB D FERZIERRAR D, XA R D & MARE T
HoTz,

IHBIEERE . (LVO) 2B 2 B 220 A w1,
RBT 150 mg #¢5-0 T 94% (162/173), 300 mg$% 5-F T 92
% (155/169), RFP 600 mg %5 T 89% (153/171) T
Y, RBT 3 150, 300 mg %5 T, RFP 600 mg % 5-Kf &
FAREOMEENARYE (WEESR) 295 5172 (Table
7o
QI AH AL AE V5 8 R

RBT O I AN HEAG A BRI AL, RFP £ 721X INH IS
o U Clit i 2 /R 3 RBIE RS 2 5 & LBkt (1
RER), B OPUREESCTE 2 7% 312 PRI A A% e AR
Xl L-RBidE (4 38 B X0 —RITHHKIEIC
i P % 7R3 AEARRE B 2 3t B & L 723 Bl (1 3ER)
PRI L CRGET L7zo — REUAEREIE I 2 /R 34
Ml B 2 i3 & L7z BRiE — S e A L s S vtz
WS, EOMILIEEMIE IR & LTI S iz,

JExt 3Bk 5 BRI BT 5 RBT OG- IIARE IS
L, 50 kg Al D354 300 mg, 50 kg LLE DA 450 mg &
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Table 6 The dosing recommendations on the concomitant use of RBT and common drugs for
the treatment of mycobacterial diseases including tuberculosis

RBT, . Reference dose of RBT"
Drugs pharmacokinetics
(AUC) Reference Dosing recommendations
AR Y)
Atazanavir sulfate (ATV) 250 {;) 12, 1/4
110% 1 150 mg QOD or 3x/week
| RTV-boosted 1/4
Fosamprenavir calcium hydrate (f-APV) 193% * 172 150 mg daily or 300 mg 3x/week
| RTV-boosted 1/4 150 mg QOD or 3x/week
_, | Darunavir Ethanolate (DRV)
£ (coadministration with RTV 100 mg) No data 1/4 150 mg QOD
sl 204% 19 .
% | S | Indinavir sulfate ethanol hydrate (IDV) 173% 1 ’ 12 150 mg daily or 300 mg 3x/week
2| &
E % ‘ RTV-boosted 1/4 150 mg QOD or 3x/week
% E Lopinavir (LPV)/Ritonavir (RTV) 303% 19 1/4 150 mg QOD or 3x/week
[
E Nelfinavir mesilate (NFV) 207% 13 12 150 mg daily or 300 mg 3x/week
= Ritonavir (RTV) 430% 17, Do not coadminister with RTV 600 mg BID*
z c..300% 1 £
g Saquinavir, Saquinavir mesilate (SQV 449% 14 1/4
< q 4 (SQV) > / 150 mg QOD or 3x/week
RTV-boosted 1/4
Tipranavir* (TPV)/Ritonavir (RTV) 290% 12 1/4 150 mg QOD or 3x/week
- . Greater or . 5)
_ Delavirdine mesilate (DLV) equal 100% 1 Discouraged
E Efavirenz (EFV) 38% 4 1.5~2 450~ 600 mg daily or 600 mg 3x/week
% Dose
Nevirapine (NVP) 17% 1 adjustment | 300 mg daily
unnecessary
Voriconazole (VRCZ) 331% 1 Contraindication®
£ | Ttraconazole (ITCZ) 200% 17 12
£
o) Fluconazole (FLCZ) c.a.80% 1 1/2 150 mg daily or 300 mg 3x/week
Clarithromycin (CAM) 77% * 1/2

NNRTI ! non-nucleoside reverse transcriptase inhibitors, *: Not approved in Japan

Note" : Dosing recommendation of RBT was decided based on the recommended dose in DHHS guidelines®”

2 : In DHHS guidelines®”

¥ 1 HIV infection and its complicating disease, diagnosis and treatment handbook "

4 : Although DHHS guidelines defined the reference dose as 1/4, RTV increase the AUC of RBT to 430%. Consequently, it defined
that “do not coadminister with RTV 600 mg BID". Except for RTV-boosted treatment (concomitant treatment with ATV,
f-APV, DRV, IDV, LPV, SQV, TPV).

% Although DHHS guidelines did not recommend it, it defined caution for combination use by drug interaction data based on the
pharmacokinetics and management in package insert.

9 : The concomitant use of RBT and voriconazole was contraindication, because voriconazole is increase more than 300% (331 %)
AUC of RBT.

7': Trough concentration of RBT

Table 7 Antibacterial efficacy of RBT in the treatment of newly diagnosed tuberculosis

RBT
RFP 600 mg
150 mg 300 mg
W12 w24 LVO W12 w24 LVO w12 w24 LVO
Success 87% 72% 94% 83% 70% 92% 86% 70% 89%
rate® (150/173) (124/173) (162/173) (140/169) (119/169) (155/169) (147/171) (119/171) (153/171)

W12: Week 12, W24: Week 24 (End of Treatment), LVO: Last Valid Observation, RBT: Rifabutin, RFP: Rifampicin
*Success rate (Bacteriological conversion) among all patients (patients with positive baseline culture) enrolled.

Success was defined as two consecutive negative cultures including W24 and last valid observation.

Companion drugs: Isoniazid (24 weeks), Ethambutol + Pyrazinamide (8 weeks)



750

L (GE2), 520 AME Lz, — iR iEEAL
HERTIE, RBT 150 mg, 300 mg, 450 mg \ZHEER#H %810
1720 WINOFEEBRIZBWTY, JEFZ &2 in vitro T
DIEZVERA & 21, SRR 2 0FH L 720

EERISH A AN S NZHEB ORAZIE R RO NFUZ, b
LA 37% (77/208), wEEAERER58% (121/208) T
HY, 1ZTLA DB EFEE72ITHELEFTH -
720 TRBRBAUGE I ik S 7L O in vitro TOIRZ
AR A A & Table 8127890 RFPIZH L 88% (203/230),
INH 23 L 89% (204/230) Dt b Z xR L THBY, k%
RERIRO M RIEARIE L LTSN ARFPB L O
INHIZRF L, 1FF90% i1 % R L7z,

HMRAIAE R (FEEHEE) % Table 91278 L72o RBT
B E5ENC B 2 MM FEA R, $GRTRTIEZ21%
(46/221), IARBILEHE I TIX33% (74/221) TH Y, AXD
PRI SR BN S &, 5 THRETIE37% (46/123),
FORBIEEIE I TIE 34% (74/220) Th o7z T H DR
B 5IAMITRERIC L o TR 275, HGKRTE, &
MBI LRSS, Db S, ZIFFREEOM

FER% 4585% #5107 2010410 H

WA RINED TR S 7z,

(E2) FEBRIIENERE S R0 H 1B (75 v ATHE
i) T, FAERBAG I IE 50 kg A O 54 300 mg, 50 kg PA L
DOYE450mg & L7225, REBRFEMFICY 7 7 7F 2 oy Es
TH TR BEVERHW I N2 &0 5, 50 kg Kl DA 450 mg,
50 kg LA EOHE 600 mg [ HEAE Xz,

(2) NTMIEGHAER
OHIV &Y

RBT ® HIV &Y & 4 & L 72 NTMJE (B R % #
LR BRE, SRt IR AT 2 Bk, —
el U 7= 2 itk 2L IR FF 5 Mokl 2 3R s & Ot RE I
BGRER 1 ARBROE 5 B E O EIRAT L CRRI L 720 X
SREEE, HMAANKEORE - FERAKERICEDE,
NTMJE & #EE B W S 7zh, F 721386580 & HE S
HIVEGH & L7z RBTHRGHIMIZ 6~24 7 H & L72
PG itBRIc X D B 5%, 150~600 mg 23 ¥ 5- 8
720 B, WGERBARFRICHH SN FERBEOIF L A L3
MAC T, Z D& L T M. xenopi % 5 B, M.gordonae 73
LBlIEEN Tz, F72, OFH SRR 2 I v]

Table 8 Frequency of drug resistance in M. tuberculosis isolated from
patients with drug-resistant tuberculosis*

Resistant to;

RFP INH SM EB
Frequency of resistance 88% 89% 73% 53%
(Resistant/ Tested) (203/230) (204/230) (161/222) (105/197)

RFP: Rifampicin, INH: Isoniazid, SM: Streptomycin, EB: Ethambutol

*: The details are shown in the text.

Table 9  Success rate* (Bacteriological conversion) of rifabutin in patients with
drug-resistant tuberculosis* (Non-comparative study)

RBT?V Patients evaluable success?
W12 EOT LVO W12 EOT LVO
Success ratet 34% 21% 33% 48% 37% 34%
(76/221) (46/221) (74/221) (76/158) (46/123) (74/220)

Companion drugs: Available anti-tuberculous drugs according to susceptibility tests. RBT: Rifabutin

*: The details are shown in the text.

*# Success rate (Bacteriological conversion) among all patients (patients with positive baseline culture) enrolled.
Success was defined as two consecutive negative cultures including end of treatment and last valid observation.

U Patients with positive baseline culture

2 Patients with positive baseline culture and bacteriological assessment at the target visit

EOT: End of Treatment, LVO: Last Valid Observation

Table 10 Success rate* (Bacteriological conversion) by rifabutin dosage (mg/day) in
non-controlled studies on non-tuberculous mycobacterial infection in AIDS patients

RBT dosage (mg/day)
150 300 450 600
Success rate* 7% 16% 54% 55%
A (7/103) (15/93) (19/35) (17/31)

RBT: Rifabutin, Companion drugs: Isoniazid, Clofazimine, Ethambutol
* Success was defined as two consecutive negative cultures including last valid observation.
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ETHo72INH, EBBBL U707 7 Y3 ¥ (clofazimine)
(JE3) & L7

RBT # & & £ KB H#EE: (INH, EB, 707 7 ¥ 3
YY) BATo 7AER, RBT OG-8 KAE L CHllE 4
HIA AR 57z (Table 10) o MBS AA RN,
RBT 450 mg#5-C 54% (19/35), 600 mg % 5-H¢ T 55%
(17/31) TH -7z

JE3) I oA D, FENTIENTMIEICH L TRRB ST
TV,
@HIV JE &Yt

HIV JE G2 3517 5 RBT O NTMJE BB R, %
it e S [ IR B ekt HEGRER 1 SBR OB % £ & D7z, wit
GUBHL, MAANREOR R ICES &, NTMIE
FPE F 72 3R ) SR S N7ER & L7z, RBT
OFGHIZ6~24 7 ATH Y, 5= 150~600 mg
E L7 PRHEIEIINH, 707 7Y3 Y, BBBXOF 7
¥4 ¥ (OLFX) & L7z

AV FEAG 6 BB BV B i B B A IR oD 5 IR I 4
MAC 3226135 & O°M. xenopi 1L 18 B TH - 72,

M A B PEIE, 2B T60% (24/40) TH Y,
MACHERI Tl 64% (14/22), M. xenopi BTl 56% (10/
18) Tholco F7z, $25-m B K BIH A 221 A %)k
(Table 11) ¥, MAC TlZ, 300 mg$%5-# T 4 ik 4 5,
450 mg #% 5- 7 T 50% (8/16), 600 mg#%5-%C 2 v 2
B3 ZENZENREIRIL L 720 M. xenopi TlZ, 300 mg#x5-
RET 2 B0 H 2 61, 450 mg % 5-#E T50% (5/10), 600 mg
LB o B3PI, ThENHEERLL .

(3) HIVEGeH/ T A 2 BFH BT 5 IR MACTES
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SE S G BR

HIV J&He 2 B 5 RBT OFEFETE MAC HiE 0 FEAE P
R, Sl EER T T b A IR 2 LR
2 B B R UEATRAT L 7. I REH L, 18U Eo
CDAFIEY ¥ 7SEREDR 200/ LA F & 7R3 HIV &Gt (1
MNEEDHT) T, PG5 FER O M F 7213 H 52 TMAC
ZROT, YTV (AZT), IV ¥ ) (ddC) F
kY vy () BEIUOPL= 2 —F Y AT AMi K
%, Eff4EME L VG INTwE I L& Lz, Bk
#ix, RBT300mgE/2 375 €X%1H1M, 124 H
IR G Uize ARRBROA R, 1 FR3 5%
DOIEFEVE MACHEFAESE & FAER I B X O ETE MAC
IEFHEAAERIC X o THT o 726

HIV EHE ICRBT300mg (1 H 1 [8) % 1 4ERAROHE
L7246, BEE%EMACHKE (ILKEEFE CTMAC % [F &)
DFIEMPBEIL8.7% (48/549) TH Y, 77 K¥ (179
%, 102/571) \ZHAHEIEA - 72 (X HE, p<0.001,
Table 12) o

KA G B B IBHEYE MACRERIER I 2 7 5 &
AR &R U 722458, RBT B CILLIEEREER: 5-FG 5 5 MAC
JEFE E COMMZAEICER S8 2 2 LRI N
(N — F It 1222, Log-rank # %€, p<0.001, Fig. 5),
% 72, MACHEIEFEAEAER S 77 £ RREITH A, RBT
Holg)vEliznR L7 OV — NIk 1.99, Log-rank
MesE, p<0.001, Fig.6)o
% & %

Bl 7 IRF ifé R Gk T, A E1 3,216 112 RBT 150~600
mg (1 H 11, &OHS) b Shiz, KRR

Table 11 Bacteriologic response by rifabutin dosage (mg/day)

Dosage Isolated No. of Bacteriologic response
(mg/day) Mycobacterium subjects eradication persistence
300 MAC 4 4 (100%) 0
M. xenopi 2 2 (100 ) 0
450 MAC 16 8 (50 ) 8
M. xenopi 10 5(50 ) 5
600 MAC 2 2 (100 ) 0
M. xenopi 6 3 (50 ) 3
MAC 22 14 (64 ) 8
Totals M. xenopi 18 10 ( 56 ) 8
Total 40 24 (60 ) 16

Companion drugs: Isoniazid, Clofazimine, Ethambutol, Ofloxacin

Table 12 Incidence of MAC bacteremia in patients with HIV
RBT Placebo Totals
Incidence of MAC bacteremia 8.7% 17.9% 13:4%
(48/549) (102/571) (150/1, 120)

RBT: Rifabutin, ¥>=20.07, p<0.001(two-sided)
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bhwhEFRS (7E4) 13, RBTHE-513,216 511 1,087
Bl (34%) ZA Sz (Table 13) o HEFRICZL 55
kB EUE 3,216 B 25961 (8%) THh - 7ze ERAE
HLU, HMERBATEAT193 4, REF 1721, Bl127
fr, 895 94F, W83k, FsE701:, MEdA ST, IFHE
HESLH ST, M/IBGRAME ST, BI49tE% & THh -

(e}

¥ 72, RBTOWRBEZ &M R I, BHEICALR
TAEEHRE LT, MERERE, A, (FERERMIE,
Wk EORARE, FMERIRANE, T EREAE, PLIILERR

Clinical Study INTEGRATED

All subjects randomized through 8 January 1992

Data through 13 August 1992

*=Number of subjects still at risk

FER% 4585% #5107 2010410 H

DHE, M/MMORAE, WEEBARARYE, K& B%, %8,
L, MR, FEEL, RECE, BIREEME, FEERENM, o
MEREEA, B, FiE, €08, 3%, REAH
e ENHEIN TV S,

GE4) V77 7F v ORGAREEZ, e hGIHEEZET
5 HIV g/ 2 A ZABHEREA MR EEATHL L, ¥
HOBBENEM I T e E0BEBR S, AETigE
V7 7 7F v L OB OREBRIEEHIE T, TRTHEMRE
Wb nwFERFELTE LD,
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Fig. 5 Time to MAC bacteremia
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Fig. 6 MAC-free survival (Intent to treat)
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Table 13  Adverse events in the clinical trials of RBT development "
Clinical trials
MAC NTM treatment NTM treatment  TB treatment (Newly Total
prophylaxis (HIV positive) (non-HIV) diagnosed, MDR-TB)
No. of subjects 566 1,163 510 977 3,216
No. of patients with AEs 368 (65%) 342 (29%) 118 (23%) 259 (27%) 1,087 (34%)
No. of events 773 613 148 437 1,971
No. of patients discontinuation 29 ( 5%) 133 (11%) 51 (10%) 46 ( 5%) 259 ( 8%)
due to AEs
Urine abnormality? 172 — - - 172
Leucopenia 69 60 9 55 193
Nausea 36 52 15 24 127
» | Rash 44 30 9 11 94
S | Vomiting 23 32 - 28 83
o | Fever 13 26 3 28 70
§ Abdominal pain 22 23 7 5 57
g | Hepatic functional abnormal 11 28 6 12 57
S | Thrombocytopenia 4 32 4 11 51
g | Anemia 13 30 3 3 49
< | Diarrhoea 18 23 2 1 44
2 | AL-Pincreased 4 24 11 2 41
AST increased 7 14 7 8 36
Anorexia 14 7 1 13 35
Myalgia 13 2 - 17 32

RBT: Rifabutin, AE: Adverse event, —: None

D The table enumerates adverse experiences that occurred at a frequency of 1% or greater, among the patients treated with rifabutin in studies.
2 Urine may be colored brown-orange with rifabutin and some of its metabolites.

Urine abnormality is a color change of urine in orange, which is generally observed in the treatment with rifabutin.

This event was recorded in only the “Prophylaxis study of invasive MAC infection in HIV positive patients”, not the others, therefore, the

incidence of this event is not calculated.
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Review Article

A NEW ANTI-MYCOBACTERIAL AGENT, RIFABUTIN

'Atsuyuki KURASHIMA, *Toru MORI, *Yoshiro TOMONO, *Sadahiro ABE,
“Makoto NAGAOKA, and *Masaaki ABE

Abstract This is a review of non-clinical and clinical study
results of rifabutin (Mycobutin®, RBT) which was approved as
anew anti-mycobacterial agent 38 years after rifampicin (RFP)
was approved in Japan. The anti-bacterial actions of RBT were
similar to those of RFP, but its potency was stronger (4 to 32
times in MICs). RBT showed excellent penetration in cells
(9 times in neutrophil, 15 times in monocyte, against plasma
concentration) and in tissues (5 to 10 times in pulmonary
tissue). Clinical efficacy of RBT (150 mg, as well as 300 mg
daily) was comparable to that of RFP 600 mg daily, in the
treatment of newly diagnosed tuberculosis, drug-resistant
tuberculosis, and the NTM diseases. In addition, RBT 300 mg
showed significant prophylactic effect on the development of
disseminated MAC infection in HIV positive subjects. Most of
the adverse events of RBT were the same as those of RFP,
including drug-drug interactions related to the induction of
CYP3A4. The concomitant use of RBT (over 450 mg) with

clarithromycin induces uveitis, which warrants special atten-
tion. It is expected that the efficacy and safety of RBT in
Japanese subjects will be evaluated in Japan through the
accumulation of clinical experience.
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sis, Non-tuberculous mycobacteriosis, AIDS, HIV infection
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