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HAANIZB T 5 atovaquone W H B E B X OF atovaquone/proguanil ¥ i Bl & $E 5% 5- 1 o S My B)
oW ZHNE LT, #i5E 30 6% &8 10 112431, atovaquone PIJH&& % 5-1 Tl atovaquone
L LT 750mg 721 1,500 mg %, atovaquone/proguanil ¥il&ik A & e 5-#E Tl atovaquone & LT
1,000 mg B X U proguanil i & L CT400 meg 2 EHH R OH S L 72, $EEHY 12 atovaquone,
proguanil 3 X O proguanil DfCHW TH % cycloguanil D MBEHHREZWE L7z, F72, BLAGEHSH
T, #EF o CYP2C19 MfnFRI T & oIMBIRE L b THRE L7

Atovaquone 750 mg ¥ 721% 1500 mg & & FZHE RIS L /28, M4 II% 5% 4 RRICZE R
ZN Cmax 140 B L 157 ug/mLISE L, AUCtIE, FNZFN 9014 BL1,0769 ug - hr/mL &,
BEERICHEILBEIZED SN h ol Tinldf 60~70 B TH Y, HERIBIERH»TH - 72
Atovaquone 1,000 mg 3 X U proguanil 58 400 mg #E&HE & L CEBHERREIIHRS L-K, atova-
quone 3B X U proguanil 1& &  12F 5% 3 FFEIC Cmax 7.3 ug/mL B £ 1° 3645 ng/mL 123 L7z, F 72,
Atovaquone (3#J 70 K¢, proguanil i3 18 K¢ o T, TIHZL L 720 Cycloguanil 1&, #5- 1 BEf#2> 5 IfiL
ezl 2, Cmax 86.0 ng/mL 123E L 72, 186 K™ T, TIHZ L72o CYP2C19 ®» PM B Cig,
BDOENZ H proguanil ® AUCt 735 <, cycloguanil ® AUCt IZfEWEm 2R Lz AEHSR L LT,
4 B2 ALT B X AST O8N, 1 BNEBRBD NPT LRETH - 72,

Atovaquone W BE R B & OF atovaquone/proguanil HaRIER G881k, EINTOMHEKREIEZH S DD
®, TNEFTICARATORYBEERIIHEONTBE ST, RIBRTHE O MR R IIARIR CHjZEHA] % i
HI 227 EHREREZRIETLODLEZ LN,
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Atovaquone 1, o2 —F Y AFRAIEREEZET LY X
J MK (hydroxy-14-naphthoquinone) T (Fig.1), I b
IV FY) 7THREEREES ) Y OF 72— A b(complex
I OFEIE) ~ DR G E L, ZOFRE LTATP LX
VR BEF KT 885" 2 L1 X Y BT Preumocystis jirovecii i
HERTEEZ LN TWAD, Atovaquone WH BRI, [E4
Gri B T A KRB X ) DRI RS LTRIET 5
Z 2 —E Y AF AN KO BINGEY % HIEABA S h,
WIEERBER TR S TE I3, ENERERE Y ¥ —x
A RG-S Y 7 —ICBWVW T EABA S,
Za—E Y AF ARG ROEREO—2 & LT INT
&720%, 20124F 1 HICARICT [22—E Y AT AikDE
WeB X OFIERIH] OB TRREZIUR L TV 5,

Proguanil #§ # # (1-(4-Chlorophenyl)-5-(1-methylethyl)
biguanide monohydrochloride) i%, 1940 sEfX0H~5 1) 77

FFICIRE KR I NTB Y, ZEWTa 7 4 — VA KIF2d
<5 T7HED—DTH5 (Fig. 2)o Proguanil ®E R IEHHET
1, FELRHEHWTH S cycloguanil 4 L7z~ 5 1) 7K
nYe Fu¥Epgl 57 5 — ¥ (DHFR) O#RUNHETH 27,
Proguanil (& DHFR [HE/EHIC L D dTMP A1 % LI
LR THLT M I FUEROELELZIT S &, DNA
ElEHET 2 Thi~vT ) 7EMEE %R T, Atova-
quone (¥~ ) 7 EHUIR U TR %2 7R T A%, in vitro
2B T proguanil IR L T 5 2 LI X D HERIEE
RTZEDBREZINTWASYY, Atovaquone/proguanil 3
BASEE, Ol % EE L7z3EA <, E A5 R 782 1
B SRR 7 i & L, HARNICH§ 2 f I SE8K
PHESNTBYY, [ 7 OEFLOTH | BB T
ARITI 2012 4F 12 HICAKRGEE N7z,
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Fig. 1. Chemical structure of atovaquone.

BERLASEE IS, B LOLEEDOEWRAKGRIE L LT, B
REFNEEFHE LY 2sh, HEANIT 2 HAERKLE
KR OEEME2 S, HERANBE TG & L2HIRRB % F2tE
52 L% EEIRFKRHEIM TN 720, HEANIE
VBB BB T B S IE R v,

AWFFElE, HARMERBAS M 25512, atovaquone W
MR 7213 atovaquone/proguanil 35 B ¥ B & $€ & B Al
¥ 5. L 72 | @ atovaquone, proguanil 3 X O # ¥ cy-
cloguanil DEYEEAMFIT L 2HWE L. 72,
proguanil 35 FEYE D CHIZ1E CYP2C19 O B 538ty S T
BYY, CYP2C19 » PM (R i8) Mo RIHIGHAN
HEDOTIVTATIH18~23% EFIAN B~5%) L) bEw
CERMEEIRTVB I E X DY, AKHETIZ atovaquone/
proguanil 3EEEIE AL & S8 50 THEE Tt & LT CYP2C19
OB T % MA L, proguanil D EW BB IZH T 5
CYP2C19 Ot fn TR oG b &b TEE L 720

REFUE, ~VT Y FEF (2008 4F), EHRNLOERRED
FEHEIZ RS % ke (EAEA 44 28 ) B X U8 ICH Good Clini-
cal Practice % 57 L CHHE L 72 HERFEMET I & 2 DT
21, MEHIE, BLUOZ0MD 55 LORBPLEL ST
ZiHHIE, RBREERBROKREER,

L & & FE
1. (RERFENEER

REEE, () 274 B) AERZHEME - —
3 —EBREEICT, 201244 Hn 5 HICHEML 72,

2. W%

WBREL, 20 DL 55 mELLT o B AR AR N 5%
& L7z IBBEMMR O BMLEMS X O HEEM I, #%
BB DRGNS AR, FEHESCGELZ W T
S L7, HHERICL 2 KGRSO FE %2R
AL LFETR/IZ. ZD%, A7) —= 2 Fid % it
L, BRI EE e peBs % 3 E L7z,

3. B, KGEBIURS T

RERSRIZ LU o 2 O HEH] % Fv 72,

- Atovaquone N i %% % W - A A 1@ (T atova-
quone 750 mg # 5B T 5,

- Atovaquone/proguanil i BRIl & §E : ARH 1 $2h
{2 atovaquone 250 mg B & U proguanil 3 BE 1 100

& JULY 2013
H H H
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Fig. 2. Chemical structure of proguanil HCL.
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Wl 30 B & M A 3B (BBEL0H) 12T,
atovaquone 750 mg ¢ 5-%#, atovaquone 1,500 mg ¢ 5-#
B X ¥ atovaquone 1,000 mg/proguanil 3 ¥ ¥ 400 mg
HHREE L2 (DB, FhEh A750 B, A1500 #EB X O
A1000/P400 #E & W5 97) . A750 #E B X UF A1500 #E 12 1
atovaquone I I @ 2z # hhFhnl1a - 324
(atovaquone & LT 750 mg ¥ 721% 1,500 mg) ##%5 L
720 A1000/P400 #1213, atovaquone/proguanil ¥ ¥ Bl
&9 4 8% (atovaquone & L T 1,000 mg, proguanil ¥if#
HFELT400mg) Z2H5 L7z

WINOESG b A (610 keal, FRE 23 g) HAUHE
30 412 150 mL DK & & B ICHRREOHR S L7z,

4. FHMEE B L OBIEIM

D) WBBATrYa—n

BEERGHH XD HBRE L2 ARSE, HBRAT
Y a—) (Table 1) IZfEVy, MRERI, MAEB X O%R4E
TEDIEREIT - 720 $5-% 8 HICHEMICHEDS Vw2
ERMERAL CHBRRE S, #3257 156 HIZHHMmA % FEi L
72

2) WEEE O NOREHEN SR

BB GENICER, REHH, KRE R, BHE,
REREER SR OFERRH OE H, RERZINE 6 7 H LA
DBRIE DA BT 5 TR &2 U L7z, A1000/P400 i
TUE, BEEES5%12 CYP2C19 #E = TR 2 T\,
proguanil DIEYENREIZ ST THE LK L7,

3) TR R

Atovaquone, proguanil 3 X UF cycloguanil @ IfiL 4 F
RERE DD, 581, 5141, 2, 3, 4, 6, 8, 10,
12, 16, 24 e, LARE 336 W] £ CEF 17 R o$R I %
1T 72

MR, RAStEERT 7 2 )V —FI2T
TS U 72 i & 0 lsE L7z, i atovaquone &, Ifil
S50 uL i) ABBRREEB X U7 & b= UL (PR
W AS) &) ZIRIMLER S 37 LBigs, X 512
Wrx7Ebr=r)VTHRL, BhkZ7u~x 7T
T 4= F YT RERSHED (LCMS/MS) % HwTilll
E L 720 IM%EH proguanil 3B & O cycloguanil 1%, Ifi 4
100 uL 27 b= bV ASEE) ZRMLKY > 52
PR, LC-MS/MS 2 & Dl L7zo FALEY O e =
BH 1%, atovaquone 20 ng/mL~2000 ng/mL, proguanil
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Table 1. Study schedule
Days after administration Screening -1 1 2 3 4 6 8 10 15
(Follow Up)

Informed Consent X
Clinical tests & Questionnaire * X
Administration X**
Medical Exam. X X X X X X X X
Vital Signs X X X X X X
12-Lead ECG X X X X X
Lab test X X X X X
Adverse Event X
Blood Sample for PK X X X X X X X X
Blood Sample for CYP2C19 test* * * X

* : BMI/Medical History/Concomitant drugs/Drinking Status/Infection Test/Urinary Drug Test

** : Each Investigational product was administered 30 minutes after meal

* %% Atovaquone/proguanil HCl Combination Tablet Group Only

B & U cycloguanil 05 ng/mL~100 ng/mL T& v, #HlE
FOREIX127% DN, EEIX -148%~140% TdH -
720
4) wetk
DFo3H % % L 72,
St P H, YRSt 4, 24 WERY, DLRE 336 BRI A
FTT7 RN
CNA Z VA Y (IE - RIS L ORI © BT,
W51 4, 24 ], DLFE 336 eI £ T 6 xS
12 FELER G5, K5%4, 72, 168 B XLV
336 R D 5 IR 2
- BRRARAS © PeHenl, 55 72, 168 B L UF 336 I
B ARETIIBWT, LTOHHE % EL 72,
MMk« RBC, WBC, IfilZIME, NEZ o ¥ >,
A< k27 v M, MCV, MCH, MCHC, HILERS
L]
MEAELERE  B&H, TV 73 Y, ALT,
AST, ALP, LDH, y-GTP, 73 7—%¥, BV
vy, EEYILrery, 2L 7F=r, CK, BUN,
R, #alLZA7ua—), HDL-aL A5 a—),
LDL-2 LV AF7u—)y, Ny 7YXy N, 7Vva—2A,
Na, K, Ca, CI, P
JRIA ; pH, M, BE EH, &, 7ok ¢
VIV y, vy =4 kil
HEHRIL, HRESES SNEBREICAELED S
WHFF L BAVERELEDOTEIET, BHRBIELD
NEMROGHIIMDEVL DL ER L2, HBRELE
fifid & ONEBRHIE AL, R K EHL L OIK
M7 ARRE [BEH ) ] BIO THER L] o 27
BFCHE L7z AEHLI, REEERS BRI 5 B
A 0> 336 IR 14 F TN L 72,

5. MtalfET

1) EYHhiE

Atovaquone, proguanil B X UF cycloguanil o IfiL 4%t
REEIZOWWT, BRI Z & ICBHEIR 2 B L 72,
IMAE SR Y BE B 7 — % »* 5, WinNonlin (Ver. 6.3)
EHHLTEF VIS B WHETEYBIRE NS X — %
(Cmax, Tmax, AUCt, AUCInf BL U T1) %2 5 NICZ
NZN BRI A H L 72, A1000/P400 #: T, %
WERE\C BT S CYP2C19 RIS %, EM (R
AACH) AL IM (RBFEEICT) BB XU PM (REFREX
) M7 V=753 L, BEFHEIV-T LI,
proguanil B X U cycloguanil D EY B FE /¥ T X — ¥
(Cmax, Tmax, AUCt, AUCinf B & U T\») DERHET
e L7,

2) wetk

HEHEL T MedDRA (ver 150) ZJHWTEH L7z 1B
BHEORS HB LU ZNDRICHERHG » BH L 7295
EZBEZOHEGERRGHIEIZEN L. BRMAE,
WNAZNVHA Y BIOLERTXA=FIZO0TIE, &
HEBZEOEHFEIRBLUORN=—25 4 V950 bR
BHEF L. RFELERTRD ONAFRIZONT
i, EBEZEICER L,

Im

1. #EBEER

A750 #,  A1500 72 5 UM A1000/P400 #4410 1,
At 30 B0 H AR ARG N T % R A A7z BB D
EREIE, A750 BE, A1500 BB X U8, A1000/P400 #EiC
WTZENZN 281630 3% (Pl =B8R2, LT
L), 295+791 B £ U266 =4.95 %, AHEIL, 61.8+593
kg, 612741 kg BLU638=7.18 kg, BMI I&, 21.2+
1.86 kg/m? 209+168kg/m*B X 215199 kg/m* T
Holze HHEDONTIRFTFEMIFEICHEE 2 D 1350 5

S
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Fig. 3. Plasma concentration of atovaquone after administration of atovaquone oral suspension.

Table 2. Pharmacokinetic parameters of atovaquone after administration of atovaquone oral suspension

Dose Cmax Tmax AUCt AUCinf T

(mg) (ug/mL) (hr) (ug * hr/mL) (ug * hr/mL) (hr)

Atovaquone 750 14.0 4.0 901.4 934.4 70.2
(3.40) (3-8) (231.81) (242.91) (11.59)

1,500 15.7 4.0 1,076.9 1,109.6 59.7
(5.38) (3-10) (609.19) (646.69) (14.06)

10,000

Mean (SD): Cmax, AUC, T1/2, Median (range), Tmax
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Fig. 4. Plasma concentration of atovaquone, proguanil and cycloguanil after administration of atovaquone/proguanil

HCI combination Tablets.

NWieh otz

A1000/P400 # > 10 B2 B1F 5, CYP2C19 O #E{n T
BN, EM A 461, IM B 4 BB L PM B 2 B TH o 720

2. FEYyE)E

1) Atovaquone W &% ¥ 5- % ® atovaquone @

2 SYUEIYS

Atovaquone P B % W % 5- £ @ 1L 4% b atovaquone

REOHR % Fig 312, FEWEFE /YT 2 — % % Table 2
[N

Atovaquone 750 mg ¥ 721% 1,500 mg % W )H BB &
L CAEZHBRO%S LBl d atovaquone i B
&, AT50 B X ONALS00 i & DTG5 4.0 RER L
Cmax 14.0+340 ug/mL B X U¥15.7*5.38 ug/mL |2 %
L7, A750 #E B X OV A1500 #E 0 AUCt X, ZhFh
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Table 3. Pharmacokinetic parameters of atovaquone, proguanil and cycloguanil after adminis-
tration of atovaquone/proguanil HCI combination Tablets
Dose Cmax Tmax AUCt AUCinf T2
(mg) (ng/mL) (hr) (ng * hr/mL) (ng * hr/mL) (hr)
Atovaquone 1,000 7,276.8 3.0 446,688.0 466,681.5 69.5
(2.870.56) | (2-4) (191,698.43) (200,609.37) (19.56)
Proguanil 400 364.5 3.0 4,798.9 4,837.2 18.0
(93.06) (2-6) (1,575.12) (1,573.81) (3.43)
Cycloguanil — 86.0 6.0 1,360.3 1,396.8 18.6
(52.10) (4-8) (610.88) (603.69) (4.78)
Mean (SD): Cmax, AUC, T1/2, Median (range), Tmax
10,000 2,500 A
9,000 -
8,000 - 2,000
3 7,000 - =
g g
& 6.000 - 5 1,500
£ =
%, 5,000 %
< <
g 4,000 - g 1,000 A
< 3,000 <
2,000 - 500
1,000 A
0 0 -
EM IM PM EM M PM
CYP2C19 genotype CYP2C19 genotype
proguanil cycloguanil

EM, Extensive Metabolizer; IM, Intermediate Metabolizer; PM, Poor Metabolizer

Fig. 5.

9014 +231.81 ug - hr/mL, 1,0769*609.19 ug - hr/mL
THolzo TiplZZNZFNT02+1159 KFfE B L U859.7
14.06 B &, BRI dL, 336 i F Tl
M4 atovaquone # FE 13 Cmax DO 22~24% F TIZ
T U720 A750 B X 0F A1500 BE DB 1X, 58I
B L7288 %& 7R S o 72,
2) Atovaquone/proguanil 3 g ¥ Bt & S % G-
atovaquone B X UF proguanil O FHYHhHE
Atovaquone/proguanil 3 BE ¥ it & $E % G- o 14
atovaquone ## JE, Il 4% # proguanil i® B, B X O
proguanil DLH W TdH 5 L4 F cycloguanil i# FE @ HE
B & Fig. 412, EWEE/NT X — % % Table 312777,
Atovaquone 1,000 mg # B A8 L L CEBHAIREIIHK
5L 2K oifErd atovaquone #2EE I, $#5-# 3.0 BRI
Cmax 7.3+ 287 wg/mL 123 L, AUCE i, 4467 +191.70
pg - hr/mL T > 720 WHAMD Tosld 6951956 HE
&, LR A CTE SR L, 336 BERE T, Mg
atovaquone ¥ 1Z Cmax @ 25% F TR L7,
Proguanil 353 400 mg Z BEA$E & L CEZ BRI
5 L 72K D IfiLE 4 proguanil #EE1X, 35 3.0 R H
12 Cmax 3645+93.06 ng/mL 2% L, 180=+343 K¢ »
Ti TRHERIZIHR L, 514 168 R ER T (05

Relationship between AUCt of proguanil or cycloguanil and CYP2C19 genotype.

ng/mL) Kiifi & 72 - 72, Proguanil & & »12H~F Y 7k
%G9 A EW cycloguanil 1%, proguanil #5- 1 K
B MR IR S, #5 6.0 KFHIZ Cmax 86.0 =
5210 ng/mL (Z3# L, 186 =4.78 KE[E @ T\ TR 2 IZTH
KL, HH#% 120 Rl E = TR (05ng/mL) i &
72 © 725 Proguanil B & OF cycloguanil ® AUCt I&, i
FN47989+157512 ng * hr/mL, 1,360.3+610.88 ng *
hr/mL T®H - 72,

3) Genotype Z & @ proguanil 3 X OF cycloguanil ®
LA v 3y i B

CYP2C19 @ &z 1 &1 & & @ proguanil B & O cy-
cloguanil ® AUCt # Fig.5 \Z/R” ¥ $72, HinFMZ
® proguanil B & U cycloguanil DY EHFE /ST X — &
% Table 4 I2/R 7,

BEETRMOFEEN ZRIIENICR L, #hr
TZHERNEEHREL TWiR\W2S, A1000/P400 # 2B
\¥ % proguanil 400 mg @ £ £ KL ALFE 1T % 5 B 12 &
CYP2C19 ® PM #ITix, EM#AIH 5 Wi IM B2 X
proguanil ® AUCt 7% <, cycloguanil ® AUCt &
A2 7R L7207 B, Tmax IOV THER T2 RO ZEIZA
HNT, Tl PMEIDIZ) PEME S 5 \Wwid IM A &
D9 6~10 FEf K725 720
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Table 4. Pharmacokinetic parameters of proguanil and cycloguanil by genotype of CYP2C19
" Cmax Tmax AUCt AUCinf T/
enotype n
g P (ng/mL) (hr) (ng * hr/mL) (ng * hr/mL) (hr)
Proguanil EM 4 367.8 2.5 39155 3,967.8 16.2
(94.99) (2-4) (601.95) (603.61) (2.44)
M 4 334.5 3.0 4,383.4 4,407.8 17.2
(93.39) (2-6) (309.39) (314.15) (2.05)
PM 2 418.0 4.0 7,396.7 7,434.7 23.3
(123.82) 4 (1,909.41) (1,910.04) (1.98)
Cycloguanil EM 4 135.6 6.0 1,892.5 1,919.8 16.4
(33.34) (6-8) (321.95) (315.61) (3.40)
M 4 719 5.0 1,299.1 1,342.3 16.9
(10.96) (4-6) (199.81) (198.94) (1.97)
PM 2 15.0 6.0 418.2 460.1 26.5
(1.23) (6) (68.55) (39.47) (1.73)
Mean (SD): Cmax, AUC, Ti/2, Median (range), Tmax
EM, extensive metabolizer; IM, intermediate metabolizer; PM, poor metabolizer
3. etk A4 A 12 atovaquone 750 mg % £ 1% B R 18 5 L

A750 B 10 B 2 61, A1500 # 10 1 2 61, A1000/
P400 #F 10 Bl 1 HIICH ERHRHEGE SN 720 AT50 0O
261, A1500 #1617 & OS2 A1000/P400 #E D 1 6112
FOOLNT-HEFRGIE, ALT BLAST o#INTH -
fzo SHNHIFTRTHEELHESN, LEZESTHE
MRA S (2 3 ZEHEEFE PP AR L 72 T 72 AL500 #E 1
BUCREOFZE NGO LN, FE2 HE,HEI HHIE T
T7x¥V 7 xFY /R 60mg 1 H 2 mikG5A17 b
7oo TOIFIL, 8 HICHEL MR Sz AT50 #ED
ALT BLOAST OIn 1 flxbr &, 1HEREE L ORI
£RixdH 0 LHBrE 7z,

Z DMDBRRRAAE, /S 4 7 VA > 7 5 N2 12 5
LDERIZOWT, R EMEE 2 5 R H 5 283
BOLNL Do Tz,

nm. = 3

Atovaquone W #& % i % B \» C atovaquone 750 mg
BILU1500 mg % H A NERE RN B EH RO
¥ 5 L 72 B @ atovaquone ® I % & (Cmax B X O
AUCH I, $H-=ICHED BEmAsA S hizhs, Hm ek
WD SNL o720 WA BT 5 atovaquone DYy
BIREOMREFICB VT, 750 mg Z#8 2 55 TIEARE
BRI HERAIEIZED ShTwnin?,

Atovaquone IXREHESHVWERTH B 720, HET
B L b L CEBES TIE, BERIH 3BT 5
ZENHEINTVEY, KEFRICBWTERD HNE
BEOIEMIEI, BISRIGa2RE ERET 5% 5
¥, Tmax DBIENBEINLIREDDEEZ LNLHDS,
M#ED Tmax ASITITFERETH S Z L5 5, atovaquone
OEFPENOBATHEM L7z 2 LIS 5 W feik
WhbHEEZ BN, T2, 5% 24 FIIC—BMEo I
4 atovaquone IRE D L H 20, BITHEROATE D
AN YA

TR ORETERL, EERAT116+300 ug/mL B L O
ANHIV B CT115+276 ug/mL, AUCinfix Zh &h
800.6+3198 ug - hr/mL, 639.0*22753 ug - hr/mL T
o7 RFEERIZBIF S Cmax B L UM AUCInf T2
2 N 140+340 ug/mL H & 089344+24291 ug - hr/
mL T& Y, atovaquone WHIRE D HARNIZHB1T % 3
WENBIZ DWW, NI B A O MR & RO R
DB NI,

HRE I BT B RELEH O BEHREO#R S KO atova-
quone DY EREY X, 1 H 10 3 HRE#%5-CTfrbh, 4§
1 HOEYFHEOKFTIE 2SI N TR VnDd DD, atova-
quone D XEHG OB/~ ERETL L, HRAESN
EANEDOMICBEELRE IRV D LHEEIND, 72,
ABLAFT G- D atovaquone (3% 3 BR8] TR & L4
REICEREL, BT O T, THE Lz, 2h S Ok
FiME s i b 2 R ERBEGE & HU L Tw
72 Proguanil 3 & UF cycloguanil DM FFEIZDOWT
atovaquone [fl Kk, # 124 TAT b 72 R BRI
FEVEBBUREMN L ZEENS SN,

Atovaquone i, 1T & A ERHE H T w—T,
proguanil (312 CYP2C19 % 4 L 721X o B 5- 25845
ENTwbE, BRAREDT V7 ATIiZ CYP2C19 @
PM OEEFHANE LR L TEWZ &2 5 A1000/P400
FEDOWERE D CYP2C19 @ 15+ 4 BUIE i & IUE L,
proguanil 3 X OF cycloguanil ® W EHRE D MiE 2 17 5
720 PM O#ERETIZIEM » 5 WX IM OBERE L D b
proguanil DEEFE RN K E L, cycloguanil DBEFE =D/
SWHADAR SN, TNETOHEE YL Tz,
In vitro FX B 12 B v T, CYP2C19 @ it {= T £ # 1
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Pharmacokinetics of atovaquone suspension and atovaquone/proguanil
combination tablet in healthy Japanese subjects

Hiroko Ino", Naoki Takahashi”, Yohei Doi",
Hirofumi Hashimoto” and Toshiyasu Hirama"

U Medicines Department, GlaxoSmithKline K.K., 4-6-15 Sendagaya, Shibuya-ku, Tokyo

? Biomedical Data Sciences Department, GlaxoSmithKline K.K.

The pharmacokinetic profiles of atovaquone and proguanil were assessed in healthy Japanese volunteers
when administered as atovaquone oral suspension or atovaquone/proguanil HCl combination tablets. The
combination tablet of atovaquone 1,000 mg and proguanil HCI 400 mg or oral suspensions of atovaquone 750
or 1,500 mg were administered to one of three groups (10 volunteers per group) after a meal. The time
courses of plasma concentrations of atovaquone, proguanil and cycloguanil (metabolite of proguanil) were
determined.

In the atovaquone/proguanil combination tablet group, the pharmacokinetic profiles according to subject
CYP2C19 genotype were also investigated.

The postprandial Cmax of atovaquone reached 14.0 and 15.7 ug/mL for 750 and 1,500 mg single oral ad-
ministration respectively, at 4 hours after administration. The AUCt of atovaquone in the 750 mg and 1,500
mg groups were 901.4 and 1,076.9 u g - hr/mL, respectively. Dose proportional exposure between atovaquone
750 mg and 1,500 mg was not observed. The T/, of atovaquone was approximately 60-70 hours, indicating
relatively slow excretion. When a single oral dose of the combination tablet containing atovaquone 1,000 mg
and proguanil 400 mg was administered postprandially, the plasma concentration of atovaquone and
proguanil reached Cmax of 7.3 ug/mL and 364.5 ng/mL at 3 hours after administration and its T.» were ap-
proximately 70 and 18 hours, respectively. Cycloguanil was quantifiable in plasma at 1 hour after administra-
tion, and was excreted with the Ti of 18.6 hours after reaching a Cmax of 86.0 ng/mL. In subjects with the
PM type of CYP2C19, the AUCt of proguanil tended to be higher and the AUCt of cycloguanil tended to be
lower than in subjects with other types of CYP2C19. Elevated ALT/AST in 4 subjects and drug eruption in
1 subject were reported during the study, all of which all events were mild in intensity.

This is the first report of the pharmacokinetics of atovaquone oral suspension and atovaquone/proguanil
HCI combination tablets in a Japanese population, although the two medicines have been used in some pa-
tients in Japan. Confirmed pharmacokinetics of ATQ/PRG in a Japanese population will be valuable when
administering ATQ/PRG to Japanese patients.



