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fifi Mycobacterium avium complex iE DIGHIZH 5
rifampicin & clarithromycin 2571 WA BAEH O RES

WOAR U w0 I R M
AR M N M LE KB AT EX
3T e

B (HA) W M. avium complex 5 ) i3 F\» 5 RFP & CAMIC & % M HAFR OB %17
7oo (RSB L OHE) 20044 9 HA S 2006 1 F 003U 2 Wi i 5 A 470 12 1 i 25 bl 2 1 2 i 72 L >
ORMRICFEE SN BELARE L, BWymch R & SR IREREE M. avium D R/NEHE BLEREE &
OHB, BLURFPOZRSHMEZEELHED CAMOMAFBRES LEL . (R CAMOIMLH
WEIIRFP2GEHT A2 L T2l (n=6) ICEHALKT2RDZA, CAMORBEMTH Y EWiE
#D & % 14-R-hydroxy-clarithromycin (M-5) QI FREIZEBEEVBD LN Eh ol 7272L CAM L
M5OI BENEFHE CAMO M P BEREICHBELZETAEO i, MPRELHEO MIC%
B L7 ZARFPIZ6BIF 46, CAM+M-5i3 6Bl 5 FITERZNRMMPRES MICZ LRI 720
RFP D GBI Z L E L 20D CAMOIHEE (n=5) X2V TIIARKGHICHKAEELZD
Lhrolz. (EHR) CAMICRFPR AT 5 L CAM+MSOIMAFREIIKE (ETLAHDRICEE
FRIZTIENNS L EEZ LN, $/-RFPE CAMOKHERS OB TIZ CAMOIFBRE L
RZALONT RFPOFEDRBBEOEB RN LI TE LD o7,

* —"7— X Jii Mycobacterium avium complexfE, V77 v ¥ v, sV Ra<A vy, EYyHEEIE

H, MR, RAOFEERIERE

L &I

fili Mycobacterium avium complex (MAC) fE %, AFIZ
BOWTRERAEIHEML TE T2 EEEENBRREED
FARETH LY, BRIGBHEBXIZBIT LK%
BEYSHMTOIBRRBOBRTHL - ONBEHE
BESEENKREIND. TOOM MACSE IZE 8
TAHBELLRAIIE V. LAL, WELRICHEEREL
EREPHEIEINTORVDERICERT S I L
% a9, O il MACE @ {& # (X Rifampicin (RFP),
Clarithromycin (CAM), Ethambutol (EB) % & & % #| ff
AREIFERINTE DY, HERIZHE W TDH RFP,
CAM, EB#HLIZEHIBERLEREZToTd, &
D5 b RFPIFBOEYRHBREFEOFEEHY %

Lo TBNVEYWHEEHLFIEECT/-OEELE- /-
BIREL %o T b, $IC CAMIZ RFPOFEM A BBEE
(CYP3A4 %) FHEMERIC & 0 RBHEE S Wl iR E A
BTT2Lo@ENdro0, 22 Thhbhid,
MACHEWEHRICB U 2L A BT EIZE W TRFPL
CAM B L UFCAM O B T & 5 14-R-hydroxy-Clarith-
romycin (M-5) OMAFBELXHL,ICL, HbETCAM
PEEBANDOBITRIFRFTHE L 9D LBORNE
FRHIERE MIC) MmPREZXETLZZLIZEVE
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ZRFPOREREAEET S L TCAMMAPBENE
DA SNDEHEI DRI LITo 72,
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(1) N%

2004 4 9 A 4 5 20064 1 H D W 1 AR50 2
A B R S N7 FERE REAEHTRR B AE RS W7 JE 1 % 1 7o L Ao
AHRICRESh-BENBETRE LI

(2) HE:

OB EFIR

MR x LB L 722 11 B BB K LIER, M9,
WA, XG5 RENELZ,

@FHy il v 8 B 52

FENTIIHERE 7O 757 14— (HPLC) &8
KALFRIM B AV, FHRRELTIX HPLC & R 78T
(LCMC/MC) % v THRP Il E % 17 - 720 %
SHEBBLIULRBFRUTOLEBYTH A,

LB TOHRIE : HPLCIZid 6% Bt BEFT @ Prominence
(EWL=v b I LC20AD, #*— ¥ 7F :SIL-20A,
#1 T Lt —T ¥ I CTO-20A, UV-VISHHEF | SPD-20A)
AL, 4% A 5 4 & LT Shim-pack FC-ODS (N
46mm, &3150mm, NE3um), BLUFF—FH 7
A (RNE46mm, EX10mm) 2EH L. &M
#15 LR 40T, BEAHE 40 mmol/l ) ABRRRME (pH
67) /TEF=ZFYINL/RAF 7 —=520/390/90 (v/v),
FHE : 1.1 ml/min, BEHEK :340nm, FEAE 10l
FHE L7 BRALEMR M EIZ X ESAR D Coulochem I
FEAL. SWEMIEIH— FELVER :850mV (vs.
Pd), #—EH:500mV (vs.Pd), FE_EMH 1800 mV (vs.
Pd), B&E D 1pAlERE LT

SREXTORE  HPLCIZIZ Y + — ¥ — A D3
BEFEHL, 85 5 L & LT Nucleosil C18 (150 mm
X40mmid, 5um) A L. W EHEH T AR
FE140°C, B84 - 50mmol/i Y ABERE I (pH6.5) /
7 b= bV N=6/4v/), TZE ' 0.8mimin, +—
Y7 SIRE 10T, WEERK 1 332milERE L7, LC/
MCMCIZIRLCR T +—%— X, MSMS% 7 4 =4~
<y POSWEBEXMERL, NPT LT
XTerraMS C18 (50 mmX4.6 mmid, 5um) %M L7,
SIS S LIBE D40C, B 20 mmol/i ¥
TYEZIA/TEMZMY)WV/ XY J— IV =755/40/5
(by vol.), i :0S5mlmin, £ — FH T FRE:
10C, /13 i : L7 buX7sL4 (ESD, B IF
AF ., Y—HXE  90psi, W H AFE : 30 unit,
m#EF x5 )R 260C, HEHRE : 2mTorr,
WA A BIUHREIFIVFE— ' CAM m/z749 — m/z
158 -34eV, M-5 m/z764 — m/z158 -30eV, R 1.0 sec
(Total) IZ3%E L7z,

@ MICHIE

Wity 824 58 % 20074 8 A

RN T 0 IR R K S R v B
THH7ORI v I NTMEHW,
@M IR & MIC & DL

P MACHE & BT S 7z 6 FEFIIC BV TEYH
5.8, CAM®D&HS 3 Hi%, RFP& EB % RKBMXS
3 %O 3 HTERENIEHRSG 2 WM &I RME TV
RFP L CAMB L UM-SOMPMELrMEL 720 F1:
MIC (& B # WA & WS % L 7o Mavium B X U'M.
intracellulare % J T HISE L 3Pl s i HE & ) LMY
otz
G)RFP 1 & U CAM D 5. M) % B E L 2= D E W+
T HE LE M

PrBLIZ i MACHE & BT S 7z 4 SEBNC BV TEDIR
5%, CAM®O A5 7 H#, CAM+RFPREIBXS 7 H
#%, CAM+RFPOH 5B OEE (CAMPIR®RIXS,
RFPIEFEN I E) THH%D 4 A8 L iamakit DM
MACHE B # 1 FEHIZ BV Tid CAM+RFPH B 5 H,
CAM+RFPOH S5 MMEERTA%D 2 A TEhENE
F#% 5 2 BERI & ICHRIM % 4TV RFP & CAM O iR %
WEL, R5BEOLERMLLEERIZBITI2E DD
BEOHBBRH %iTo 72,

O tigk:!
HHEHAULPR (X Paired T-test ¥ FIVHIE# 1T - 7=

& : 3

(1) BEEERB I UEYMFBRE L MIC L D

EYmPREL MICL2HBL/-BEHFR% Table 1
IR L7 BEEIE M avium D4 B, M.intracellulare H*
1 B, M.avium & M.intracellulare D IR & & %A1 8 T
Hoteo L, BB, K26, FHERT21E
75, FHEEA48+97kgTH - o HE#EEIZ CAM
600 mg 3x, RFP300mg 1x, EB500mg 1x® 1 Bl% K X
4T CAM 600 mg 3x, RFP450mg 1x, EB 750 mg 1x
THo7

CAMD A5 3 Hik, RFP & EB %iBN¥k5 3 HED
ENTRORKIRSG 2 FHE %O CAM, M-58 X I RFP
O It iR BE & MIC D45 R % Table 1127R L 72c CAM®
A% 5 3 H#% O FH CAM Ifi # i#8 B 13 1519906 ng/ml,
- #3 M-5 I P i BE 12 8111408 ng/ml T & - 7= RFP &
EB Z M5 3 Hi%IZiE, ¥ CAM M+l REEA$228+
192 ng/ml, F3 M-5 Il * i BE A2647+407 ng/mi & %2 )
CAMD MHREANFRIET Lze &I T, RFPEM
B #1811 % CAM, M-538 & UF CAM+M-5 DIl b Bs
DR % Fig. LITR L7z TOHEE, CAMO MR
BBV TERICETLTEY, TohRRIH 75
D1 EFHIFENEREE (p=001) 2RO KIZM-5
DIMFRE X RFPEMBIZETOERLZBETRZO SN
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Table 1 Background of patients (drug blood concentration and comparison with MIC) and Serum drug

concentrations and MIC in MAC patients

A BW Given dose (mg/day) Serum concentration (ng/m/) MIC (ug/ml)

Case Gender  "‘&° Species* CAM M-5

(vears) (kg) “P° RFP EB CAM SM

Y e CAM  RFP  EB "Before ‘After  "Before  ‘After
1 F 75 27 Al 600 300 500 3029 525 1342 1041 0.06 4 0125 2
2 M 63 50 A 600 450 750 398 12.9 217 439 0.03 >128 025 2
3 M 87 51 A 600 450 750 882 356 1094 958 025 128 025 4
4 M 70 ND A 600 450 750 1379 211 473 695 0.06 16 0.5 2
5 M 68 54 I 600 450 750 1901 443 869 255 0.03 8 0125 1
6 F 70 42 A 600 450 750 1525 217 872 888 05 >128 025 4

*A=M.avium; 1 =M.intracellulare; A/l=M.avium and M.intracellulare overlapping "Serum CAM and M-5 concentration before addition of RFP
“Serum CAM and M-5 concentration after addition of RFP  *ND = not determined
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Fig.1 Concentration of CAM and M-5 in serum of patients with MAC infection, before and after addition of RFP

Table 2 Background of patients (comparison of the drug blood concentration that changed direction
for use) and Serum CAM concentration when changed time of administration in RFP

Given dose (mg/day) Serum concentration (ng/m/)
Case Gender Age Species? CAM
(years) CAM RFP EB  Control CAM  CAM+RFP CAM+RFP
only same time  changed time
1 F 64 A 600 300 750 0 1189 2623 2860
2 F 67 A 600 450 750 0 5242 1436 1151
3b M 64 1 600 450 500 — - 1650 1636
4 F 54 A 600 450 - 0 3864 743 521
5 F 44 A 600 300 750 0 3030 827 432

3A=M.avium; 1=M.intracellulare °The patient with continuous treatment

Lol UL, CAMEMSOMFBREDEE %I
BT 5 EH 8503 IZET L CAM O i Hil BE R BRI #%
FHEMAEEE (p=001) 2ED

$7-, BWAPBEE MICOLRBETIZTXTHAE
BEBIE VD T L b H Y B RFP, CAM® MICIZ{R
T, SEELN-EYMHRE L MIC % B
L7:#%, RFPOMEERICE D ERHICETLAET

HoTH CAMD I 8 B 1 6 B v 2 B ASMIC % L[|
D, 72 CAM+M-5DMAREE 6 Bt 5 BlH CAM D
MIC % E@ 5 72,

(2) BEERBIURFPL CAMOBR 5B+ LEE L
72RED CAM O Il i B

RFP & CAMDOHR 5B % ZEH L CAMO M E %
HBEL-BEOTEE% Table 2135 T, REF I M. avium
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Fig. 2 Concentration of CAM in serum of patients with MAC
infection, control, CAM only, simultaneous administration of
CAM and RFP, and temporal difference administration of
CAM and RFP

A4 B, M. intracellulareH® | BITH - 7=, R, B
1%, T4 %, FHERSBOERTH o7 HHRER
CAM A § X T600mg 1x, RFPIX 2 #4300 mg 1x, 3
FIAT450 mg 1x, EBIXS500mg Ix& KIxG D28 %4k &
750 mg 1xCd o720 % 72 Case 3D RFP & CAM [ (¥
ZERL ) MPREZRIEL

KIZ CAM DI i EAE{LIZ DV THMRT 4 B, CAM
DHAZETAH®4H, REPEZEMIXE7H %S,
CAM & RFP OB Z% S (CAMEBE#S, RFPHRE
B S) 7 B 5 BIOEHBS 2 FEEEDK R % Table 2
IZR L7 BB TR THAERBUT TH - 72,
CAMD A %57 HHDOFEH CAMMARE (n=4) X
3331+1467 ng/ml & % - 720 RFP % B E 7 HEDF
¥ CAM Il 3% FE 13 1455+ 678 ng/ml & RFPHERIIZ X 0
BEEICCAMOEYMARENMET LI, S2TI oM
FBREOERIIMICE LB LEARICHEREL, £
FETORBES/NSVDIZCAM % 600mg 1xTHE L
R litkradnlEZ LN, KICCAM L RFP DR
MERS (CAMBR#%IXS, RFPRERRS) 7HRIC
BV TOFH CAMMAREE (n=5) {2 1320+886 ng/mi
Thh), BEXEBELTCHLAELEY P RENZEITE
S ool Fig. 2IC CAMD M FEEDHR © R
L7

Wikk w824 %5 8 % 20074 8 J

* »

SN E TIC b il MACHE IR (2 B1F 2 MM AR IS
M LT, Wallace & i3 CAM lg/day FfiR#%, RFP&H 5\ i
Rifabutin (RFB) % iMI4Z 5 5 & CAM O ¥ i+ ik JE
ML FT22EFWMELTVWDYY, WHEEXHBTIE
REB D13 9 A CAMANOM HAER A %2 {, %72 RFPIC
He~PLli )b A5, RFBIE REPIC 2V #IFEH O 8
HEASHE <, KM 72 H 4 Tid RFP & RFBICKZ XA 6
nhwnk snTshe, HAZBWTIE RFBOKZIXH
SnTuwiwlikich b, 72, Yamamoto H 7% RFPD
PEHIC & 2 CAMD I IS F A2 B LTEh>, [
S OERILIC OV T ORI e L EL O TY
7z, #ZThhbhid, RFP, CAM, CAM® E7: 5
BEMTH D M-S DKWl RIEE & H O MIC & OBE
AL, SHICRFPBIXU CAMOHEEENKI %
fTote & T, EKPiluh B HEH#E £ 22 TIX RFP
BLUCAMDOEWBE (RFP450 mg: tmas 1.90 hr Com
7.99 ug/mil tin 2.26 hr, CAM 400 mg: tma 2.7 hr Cous 2.24
pg/mltin 436 hr) 90 EBEIZL, EREND tan 2
WOBBERES E Lz, 22250, HEATOMER
FIZoWTRERMEICL2BEARLD ) SHOKE
BETHD, I, BERBIUNBELIZTHEL-F
Wi REREHEORSEIZoOVTIE, YBRTHRIFL
1o AR S /- ii % BEP T HPLC L XA LF Rt 3
LY HE L 7R &SRS T LOMCMC T B
THREBELIERLEOMICZIERFP, CAME B IZRH
G B L Y (R AR N JIATLIE T L oY AR

3T, EYMmMHhBEL MICLORBOKITERTIX
CAM 600 mg 3x {2 RFP 300 mg 1x ¥ 7213450 mg 1x % f
B4 52 & TCAMD [ i ¥ ) mean+SDA%1519+
906 ng/m!/ 7> 5228+ 192 ng/ml & FHHETHIHD 1 1C
ETL, RFPOFAIZE D CAMOMABENEKET T 5
EVH)IETOHEODE —FTIEREL-7 L
ML, CAMAPEICHA#BEE CYPIAATRBE ML Z
EXE-THERENZERBWTH L MSOEYMmH
REIIRFPEHFHALTHLABLETRIDOA 2V E
VIR TH o7 MSIEMACEBEUANY) a8 7 —.
¥o)ica LTREGE (CAM) & ) id85v 2l %
B H7:0m®, Ky b OB Tt CAM & M-5
DMPBREDEGEHIVEEL 25, L LEHSCAM+
M-SZEBEFL-MMHBENELY D> TLTDH CAMS+
M-5® Il % & B ® mean+SD % 2330+ 1238 ng/mi A &
875+587 ng/ml & CAM L RBRICRFPOFAIC L h &
ZETHED ORI, T TREFAPEDEH 1 Th
TRETIHEIEYMAPBRE L EO MIC L OB#EH:
EEL LB, CAMAM-SOMAPIBEN RFPZ Bt H L 7~
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CERRDERICHKMMAPREIET LB THoTDH
6B s FAEhZhd MIC % LH ), CAM DML
THOREZEZ 2 LARERAAEDCH ATV 2 hE
HiEHD, TS, REHH O CAMOEERTOHM
fliZ X % & Case 1 %% Case 2 ~ 6 (2L~ 2 151 &
, ALBSBTHoTHHREICLoTCAMB LU
M-SDO A B BEAS Case 1 & Case 2~ 6 % LT 5 &L
1.8 ~3.11% Case 1 RV RERBB O, LML, Ch
ITOELDEBRERY S MACK I T2 CAMDA
Rotkik, MRRAMBREET 2 pg/mi % LB 2 b ASEH X
NTW B T &0 B HRE] R GBI B A5 B VW ERI Tt
CAMDREANEALNh D XS24, HERICBITS
CAMDBRRZHERTHH600mghit+ 4B THDELIZE
WlWEEZ Shis,

KIS, BEEBHMEEE L CAMMIMRED LB TIE
FEWMFRE & MICE DIBDMER L FR, CAMIZ RFP
EHFRATAILICE ) FEY CAMIML A EE D mean+SD
#%3331£1467 ng/mi A 5 1455+ 678 ng/ml & E 3 TH
THD3IET L. #2T, RFPB LU CAM DY
B)7E (RFP 450 mg: tmax 1.90 hr Comax 7.99 ug/ml tin 2.26 hr,
CAM 400 mg: tmax 2.7 hr Cmax 2.24 pg/ml t12 4.36 hr) 1910 %
ZBL7-9 A TCAM 2 #RH%, RFPEFRBEAICHEKSE L
ZOEYNFBREOK 2 RAMle ZOREE, HERE
B L72=%OCAMD M & E ® mean+SD id 14551678
ng/mi % 5 1320886 ng/ml & W) ERIZR W EEREIR
AN h oz, RFP L CAM DM E 1R A IF 1< B
BETHLCYPA4ICEL DG ERBISINDZENOH
EREET L L CHAEERORM 2 AA25, Yo
RBBZIEWHESHIFEHINE3OTRESEY
HEFRE—FBICEYORBICHES LTV 572D CAMD
MPBEEEZMMEEELILIITELIPo. 12721,
CAMDOHFEEETHH3BE EX 1 KGR LET S LF—
HROBBETIZLRVEIEER3EE L) CAMO I
HBEREVE W) ZEFEFh ol Thid CAMAS
%T>MIC, AUC/MIC, Cmax/MICIZ$XTHEAH B0
LDOPKPDNRT A—FDHEL VRFT I EX1EED
EHIBLVSREMERSETHELLEEL LN, 5§,
CYPOFEIZ X AUHEDOREMNRIGDH 5V IZHED
R#ERLY EOICEHLL) A CTHEMEHAEZFRILSHE
DONEEBREFT LTV ELZ W,

- #

i MACJEE#IZ B} 5 RFP & CAMDHEERIIZD
WTHRE L7-# %, RFPOBHICL S CAMDOIIHIRE
2, ChETOHRELAKERICETLL, L2l
CAMDRHEMNTH LEWMEREDH B M-51200VTid
HEEVZDON Lol MSICHOIMAMRDH S
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L5 2 CAM & M-S DI b il D AT % RFPHFHT AT
T L 72 h¢ CAM D IfiL R T [FI B J6 7% K F A%a20
bhtz. FREFNROEMMABE L MIC & 2 LBL 72
ECACAMAM-SOMAREIX T ERTRZVA
MIC % LH % & & 2HifBT & 7o ¥ 72 RFP & CAM D%
S 2 B E L - Wi b iR OREIZ BTk, FH
L7z CAMDILP il 57 %135 2 AT & TR 2%
S ERYAMT LR TE Loz, BB, B
MACHE 1253 2 LI BV T D RFP & CAMDOH
HER MR LTWL S ki, CAMERIEAIELTE
LRANEYVEELMBETHILLEXLONI,
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Original Article

CLINICAL ANALYSIS OF DRUG INTERACTION BETWEEN RIFAMPICIN AND
CLARITHROMYCIN WHICH ARE USED FOR TREATING PULMONARY
MYCOBACTERIUM AVIUM COMPLEX INFECTION

'Hisashi TAKI, 2Kenji OGAWA, *Taku NAKAGAWA, ’Kaori KASHIMA,
20samu TARUM]I, ?Yuko SAITOU, *Noritaka YAMADA, *Masao TANO
and >Toshiaki NIKAI

Abstract [Purpose] We reviewed the interaction between
rifampicin (RFP) and clarithromycin (CAM) during treatment
of pulmonary Mycobacterium avium complex infection.

[Subjects and Methods] The subjects were patients with
pulmonary non-tuberculous acid-fast bacillus infection during
the period from September 2004 to January 2006 who
consented to this study. Drug blood concentrations were
compared with the minimum inhibitory concentrations for
M. avium isolated from sputum and blood levels of CAM were
assessed when the time of administration was changed for
RFP.

[Results] The blood concentration of CAM showed a
marked decrease in all cases (n=6) when administered
together with RFP, but there was no significant difference in
the blood concentration of 14-R-hydroxy-clarithromycin (M-
5), the active metabolite of CAM. However, the total blood
concentration of CAM and M-5 showed a significant fall,
similar to the blood concentration of CAM alone. When the
blood concentration and bacterial MIC were compared for
RFP, the blood concentration exceeded five MIC(s) in six
samples as did the CAM+M-5 level in four out of six samples.
There was no significant difference in the blood concentration
of CAM (n=5) when the time of RFP administration was

altered.

[Conclusion] Because the total blood concentration of
CAM +M-5 fell markedly by co-administration of RFP, this
might have an influence on the antibacterial effect of CAM. In
addition, examination of the administration of RFP and CAM
at different times showed that the blood concentration of
CAM did not increase and the influence of induction of
hepatic drug-metabolizing enzymes by RFP could not be
avoided.

Key words : Pulmonary Mycobacterium avium complex
infection, Rifampicin, Clarithromycin, Drug interaction, Serum
concentration, Minimum inhibitory concentrations
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