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Background : Isoniazid(INH) and rifampicin{RFP) are the most effective anti-tuberculosis drugs which make
the short-course chemotherapy possible. Although prescribed dosages of INH and RFP in Korea are different
from those recommended by American Thoracic Society, there has been few study about pharmacokinetic pro-
files of INH and RFP in Korean patients who receive INH, RFP, ethambutol(EMB) and pyrazinamide(PZA)
simultaneously.

Methods : Among the patients with active tuberculosis from Dec. 1997 to July 1998, we selected 17 patients.
After an overnight fast, patients were given INH 300mg, RFP 450mg, EMB 800mg and PZA 1500mg daily.
Blood samples for the measurement of plasma INH(n=15) and RFP(n=17) level were drawn each at 0, 0.5,
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— Pharmacokinetic profiles of isoniazid and rifampicin in Korean tuberculosis patients —

1,1.5,2,4,6,8 and 12hrs, and urine was also collected. INH and RFP level in the plasma and the urine were
measured by high-performance liquid chromatography(HPLC). Pharmacokinetic parameters such as peak
serum concentration(Cmax), time to reach to peak serum concentration(Tmax), half-life, elimination rate con-
stant(Ke), total body clearance(CLtot), nonrenal clearance(CLnr), and renal clearance{CLr) were calculated.
Results : 1) Pharmacokinetic parameters of INH were as follows : Cmax; 7.63 +3.20 zg/ml, Tmax; 0.73+0.
22hr, half-life; 2.12 +0.84hrs, Ke; 0.83+:0.15hrs™?, CLtot; 17.54 +8.89L/hr, Clinr; 14.74 +8.35L/hr, CLr; 2.
79+1.31L/hr.

2) Pharmacokinetic parameters of RFP were as follows : Cmax; 8.93 +3.98 ug/ml, Tmax; 1.76 +1.13hrs,
half-life; 2.27 + 0.54hrs, Ke; 0.32+0.08hrs™!, CLtot; 14.63+6.60L/hr, CLr;1.04+0.55L/hr, Clnr;13.59 +6.
21L/hr.

3) While the correlation between body weight and Cmax of INH was not statistically significant (y=-0.514,
p value>0.05), Cmax of RFP was significantly affected by body weight of the patients(y=-0.662, p value<C0.
01).

Conclusion : In Korean patients with tuberculosis, 300mg of INH will be sufficient to reach the ideal peak
blood level even in the patients over 50kg of body weight. However, 450mg of RFP will not be the adequate
dose In the patients who weigh over 50~ 60kg. { Tuberculosis and Respiratory Diseases 1999, 47 | 442-450)
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Hollde A oAl 2 wgednl} Qs Aoy #
#lol2 INH 300~400mg, RFP 450~600mg& ¥
U8R Fosm o], #d oA INH,
RFPe] ddgFo] H8d T= matd ZA7} A
2 s Aol disll 79 327} e Aol F
= A 52 A4 I=A INH 300mg, INH
400mg, RFP 450mg, RFP 600mg& Ztzt 13
Foj@ Fo| FERE ANE Yol BRANN

EMBz2 ©F5l) = pyrazinamide(o|s} PZAE 9F
)E FAl B8k &9 HREZ vl H&aRe

B2 Algsli 9lg Wt ohzt A BxloAE o
ARAE)7) WslE 4= glom g AA| SajolAe] oFEst
A Ag7t @59 ZBAA Z-e INH, RFP
dLLFE A3 o slol BrHojzt A4H

old] A= A4 HREZ 234 Hea¥e
Wi Qe A A INH, RFPo] 584 25
& oM el Zextel #-e INH, RFP
dUE-FE AASE o) 7 ERER i B d7E
Al &3kt

1. STk

1997°d 12958 1998 7H7HA] 4HdAEH e

— 443 —



— S. J. Ahn, et al —

ddste] BFA 2oz Pt ANAE B
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INHE #3HF)9 100mgX, RFP& ET23H(F)
9] 450mg#d, EMBe F29(F)e 400mgA,
PZAE #U(F)e] 500mgAe 27 AMgssich.
BE AR BA4E-& AMgetgon 53 14T dA
gzt s] (High-performance liquid chroma-
tography, ©)&F HPLCE 9Fg)2] mobile phased]
Eol7Fe  Acetonitrile(o]3} ACNolg}l o)) %
isopropanol2 HPLC& AJeF(Beckton & Dicki-
sonAb) & AREEHEC

2) F2EE, Y Y A
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800mge oFdAA} 308Ad A Fosigont
PZAE 109eA 500mg® 19 33, 734
1500mg 14 13 H4813om, & gzl &4
A FAE ARG A 4 oPdo) BT Fo) Y
2 Anrt 2PAT. FEFAFE MY, =g A
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19, 994 19, 27049 ool 4oigirt. AHEES
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o At A=A

4) AESHEN KR EN

Axn ¥%F%%(peak serum concentration, ©]3}
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-time curve, ¢|3t AUCE ofgh)& dloen A
2]}l A (total body clearance, o]8} CLtot® 9}
e HATERA] AAo]8-E (oral bicavailability,
ojat F2 81) & 95% =2 Ao’ (ATFELYX
Fi/AUCY Aibgdoez, A Fgo3A(renal
clearance, ¢}3} CLrZ &3 & Xu/AUC ¢ A4k
Faoz Z4z7t P, B IdAE vrdshe
A9} Zgloj@ A (nonrenal clearance, ©)3} CLnrs
ok CLtotol A CLrg Wi ghog dglth.
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Fig. 1. Plasma concentration of INH observed at
the indicated time intervals after simulta-
neous administration of INH 300mg, RFP
450mg, EMB 800mg and PZA 1500mg.
Mean values and standard deviations cal-
culated in 15 patients. Peak concentration
of INH was 7.63 +3.20 ug/ml. Half-life of
INH was 2.12 +0.84 hours.

B gF ¥Euxs vepden pgrel 0.05035Y
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Fig. 2. Plasma concentration of RFP observed at
the indicated time intervals after simulta-
neous administration of INH 300mg, RFP
450mg, EMB 800mg and PZA 1500mg.
Mean values and standard deviations cal-
culated in 17 patients. Peak concentration
of RFP was 8.93+3.98 ug/ml. Half-life of
RFP was 2.27 +0.54hours.

2. RFP 2t=3t

EMB, PZAg}t g7 INH 300mg, RFP 450mg2 =
T 543t 5, A7 Hajo| o} RFPY] €355 |
3t Fig. 29t 29t RFP¢) Cmaxghe 8.93+3.
98 pg/mlojgit Tmaxe 176 £1.13A)7}, dzwkd
7o 2.27 £0.54 A7t 29 Keghe (.32 +0.08hrs
~L AUCE 36.52 +£14.19 pg*hr/ml, Xu+ 31.18 %
13.69 ug/24hrsdth. CLiot-& 14.63+6.60L/hrg

it o] & CLro} 1.04+0.55L/hr, CLinro} 13.59+
621L/br§/\1 CLnro] tj¥E-8 xAjgtgci(Table

. 204 o) FANeAE B89 B A E
%%E’l A 27 ol & Atelo] Cmax. TmaxE
3 st A3e] Aolw WHE 4 T A4
Ho| W o= HAY 4 YA (p>0.05).

3. X} MZ0} Cmax 2 AEEH

INHE 983o2 300mg T3 72 AFH
Cmaxele] AA#AE r=-0.514, p-value>0.05
24 HFo] FAE A= INH 300mg F4=2 &
A% INH 1 8350 gl 38 ¢ 5 YN
31 Cmax7} 3ug/ml o3tz S4HE k= & At
% ¢gouk(Fig. 3), RFPE 48408 450mg
& g Aeole AFH Cmaxste] 4HTAE 7
=-{,662, p-value<{0.0124 AFo] Bo] U=
Aol E RFP 450mgog #4% RFP 1 &
FE5d 298] g8 diAdRa 17%HF 8-
8 ug/mloldte] Cmaxg B¢ tH(Fig. 4).

A, GAMRR QB bS50t oS8 Hrjo| AuuAl

AA 17985 299] gxlolA FAYAE B8t
o FAAAR Ag 771 Aot dAHe E%'%‘OP

Table 1. Pharmacokinetic profiles of INH and RFP in patients with tuberculosis who
simultaneously take INH 300mg, RFP 450mg, EMB 800mg and PZA 1500mg.

INH(n=15) RFP(n=17
Peak serum concentration (Cmax, pg/ml) 7.63+3.20 8.93+3.98
Time to Cmax(Tmax, hours) 0.73+0.22 1.76 £1.13
Half-life(hours) 2.12+0.84 2.27+0.54
Elimination rate constant(Ke, hrs™') 0.83+0.15 0.32+0.08
Total body clearance(CLtot, L/hr) 17.54 +8.89 14.63 +6.60
Non-renal clearance(CLnr, L/hr) 14.74 £8.35 13.59+6.21
Renal clearance(CLr, L/hr) 2.79+1.31 1.04 £ 0.55

Data expressed as mean+S.D.
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Fig. 3. Correlation of body weight of the patients
and peak serum concentration of INH
after simultaneous administration of INH
300mg, RFP 450mg, EMB 800mg and
PZA 1500mg. 7 : correlation coefficient,

p : p-value.
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Fig. 4. Correlation of body weight of the patients
and peak serum concentration of RFP
after simultaneous administration of INH
300mg, RFP 450mg, EMB 800mg and
PZA 1500mg. 7 : correlation coefficient,
p . p-value.
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o] dUEFo 2 400mge HPH o2 wo| AUy
19973 vidg Sehet 48 Auo) ARojze
Aele] INH dd&oz 400mge AAsn U=
Aglolct. o) o] 18 FAE A=HPH 60
dolel 9z AEe 58l 2ol Aes FAHn
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B 2AV He 488 A5 44 dAFe ARE
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Cmax 39} JAAAE B 2PAR, 84 AFH
INHe| Cmaxele] gaAlee r=-0.514(p>0.05)
ojdx Cmax7} 3ug/mlejalz WA F4=E 4}
= ¢ B glo] MFEe] A& 28 g% INH
3% 300mg Fol2T Aol tigh 383 Cmax
o] 3eHgkel 2ug/ml o) EF REE 4 e
A& AT 4= AUt Aot APdel| glo] Aok
AZd 3% 3 A HudFE o] 28k ol ul$
ZF88E s 9 ojnprl o 5o Anz
Bt & A AA2 2 INH 3H5 300mg F
oJ7} 400mg Fodl| vls] YHoss FLAE0
FowA AEge] Wi FAEER WY v g
W7 A dad] dAdTrt 288 AR AR
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RFPE &} #33 BAgle] 4EXHCR 450mg
& Rosle A7 E gled), 1997 $Eve
HZ@s 8o AAME"® RFP 47 Al g3
& AZF 50kg ozt FrPAE 450mgsE, AT
50kg olA¢l #AllME 600mge FHsta Qlrh
ol= unutaoz RFP 4Y8%S 10mg/kg/day=
Ashe'? 272 B de v¢ et s,

AfgMs Ao A RFP ddgers
450mge 2 Yo FAYE AE AFo] Pol
U442 2A83 A g 8ug/ml
x? seslx] & 3k Pt BAHOR ofn YA
wol, 19973 Seiuel WA zlgse] A wa
RFP &% F47} Hdsitta sttt

RS ez A% A B39 B v
233} volot AFE 7P RIS ditez 3 ofx
A Agtgion B A7e st dEEy AF o
21 YUE gaer sk % WE ofrEly
Azte] Wale] tiside B 2] i Ho} oy
o] INH, RFP9] tjrldl] o] QlE FFE 713l
e Aozm RuEe*! Ay mE I X
gogg Alggnt. T 2 A7= HREZ oA 4
gawel Arza o] A& FAl| FoEhA okm
a7l QS 73S 7Fe8e AR 71Ee Ba
2 wd Llorens $%& INH, RFP&8 HA|%d7)
INHe dirlell 48e 7Axe deta sz
Acocella 52& INH9} RFP9] 48 Ajo] RFP
o] thatol= FEe B2 YEoha stgon gz
gho] gl FAlo A= INH, RFPS %55 A}
wty) dgo] vehde 2kt W Jain 5%
& INH, RFP, PZA W&ol PZAd oJ8 RFP
o] AUCZ} 7248 Cmax, 297)1= ¥sr) ¢
Aotz stk olde 9% wf HREZ #HEaWA
e 7 At AL R o] 9le W
2 M A &g Feg BzHEn.

ojae] Ay =9l ZAZAA INH, RFP,
EMB, PZA #&8¥Alo] INH, RFP9] o}584 2
HE Ao} FFF A3 7|ZAEE AN F U
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3, % RFPS AFE 2uid §3F2740] d.3}
o INHO| 4¥87Fo2 300mge] e 7 o2

oo ¥t dike] A AFrt HestelE Algd
=8

2 o
od Pl

=l A3 B oA oA B ulrh thekshA A
+ isoniazid(INH) ¢} rifampicin{(RFP) 2] d<
F2 oA sk 497 v Ao, 44
HEgWHE Al Z¥ExjoA INHe RFPe
FEFHNE Aot olF EdiE ZHFAA
INH, RFP¢] 2% ddg3g Hristual & AF&

A 8atdct.

Chat 2 ale

19973 12¢%€ 19983 79474 AAAMH Y
st &4 Aoz IANHE IAE gow
INH 300mg, RFP 450mg, EMB 800mg, PZA
1500mge ok 214 3029 H&skx 0, 0.5, 1, 1.
5, 2, 4, 6, 8, 12A1A 0] A& AlBte] AN A
INH, RFP¢] $5& &334 498 124751t
47 A0 g RolM 4 V1B B2E A8
9otk INH, RFP2] HE&%L high-performance
liquid chromatography (HPLC)Z o]8-3}%it}.

3 3.

tjagia= INH 159, RFP 179503l A9 &
Pre 3341(24~57), HT AFL 583+13kg
(41.9~84.5)0]glom Fiul= 9 : 8oI3ich

1) INH 23

INH¢] Cmax¥ 7.63+3.20 ug/ml, Tmaxe 0.73
+0.22hr, E39k27)= 2,12 4+0.84hr, Kegte 0.
83+0.15hrs7'o]gjlonw AUC+ 21.87+£13.37 ug*
hr/ml, Xufr 56.22+31.46 ug/24hrst}. CLtot
& 17.544+8.89L/hr, CLnr& 14.74 +8.35L/hr,
CLr& 2.79+1.31L/hr2A4 tifio] 7toz Aty
At

2) RFP dx}

RFP9 Cmax+ 8.93+3.98ug/ml, Tmaxt 1.76
+1.13hr, @F4kd71E= 2.2720.54hrg3. Kegte
0.32+0.08hrs™'o]gj o] AUCE 36.52+14.19 ug
*hr/m], Xu¥ 31.18+13.69 ug/24hrsrk. Cltot
¥ 14.63+6.60L/hredi CLro] 1.04+0.55L/hr,
CLnro] 13.59+6.21L/hr 84 ojfio] 7ko g o
AbE] At

3) 3}z AFH Hu¥Fe=e AudA= INHe
AL r=-0.514, p-value>0.050|%11, RFP2] 73
£ »=-0.662, p-value<0.01]3]t}.
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