. TEMESEAE O EERISIT (OB 1 X D )
,,.  éﬁ@?ﬁ%tU@TM%@

| BEOBBELYPTVED

fﬁéﬁ%ﬁ%&ﬁ EREDORS

A %Ijhﬁ
7[1 /a%

[ NAs

%?ﬁ% %E%?@'F‘

&HEM%EA()?ITEH

DALAE
| nvessempezezm
 |aronziveE
A /7)[/1/‘&%
E@Hﬁﬁ% ,
e ~Ch/amydoph/:a pneumonlae
‘FEHET'?& : Sl . o 5, ,'Mycoplasma pneumon/ae
,ﬁgﬁuﬁg“
; - ME
Chlamyd/a trachomat/s
- - Fﬁ ~Jff,;'f;,‘
EEf | Condidaalbicans = . e
5., LBREBELLTOYAVAREENRE TS BRPLOFEDOHEFR - BIROIZA, DERK, H

BHED ?ﬁi%)%’f( R THIBERIED S .
WA A DA KINTHE ) REHMG 2 & D
LFRRE e, E€BEA OKE, eRr)ES
DEREEL R BEENVD A,
THMEBERE R DO FERDAMNCA DN EREL LT
(R2), ABVYYHEE 77/ 71 VA, &%
M BALERAE, BNV A 7 A VR (herpes sim-
plex virus ; HSV) HIEEER - RAkKCIx, NEEEHKS
ROFEHR, U EROFR - FRCRER, W

MB ENT No.179 2015

BfREE, FIRBEICHMCBRIRZRO0L. 7ty
T U F—FEOENICEET 2 MHBINERE L A ¢
oA — % (Borrelia vincentii) 258 F |2 ¥5E 3 5 =
Licko TRl &I SN AIHELT, RkicHHE
BOBIELE LI EBICER A CHM 2 EWE
BEHET S, XBBICE—EEDOZ L% 0w
ENBY, EFXOBRBTEIHRAEICAONSLZ L
BB v (R 2). RETAT RIS TEEREIR
BEC R, ME, WER, ORZ2MH4) PEFR

157

— 246 —



LFOERFEDVNTNDNGD
B NBOIOELDH ZHIEL
CEHRDF2THLICLW
SR LL
- SpOLIET
Yes No
2,/ NIBECT
IRIREEHAREIC B BB RSB
I No
A\
(A) ®) - BRE
B ZEARE | |LEiknE< - GERDIC 5 WM TERSE T
Ligikbh &< Hofb - EMEBERNTES
BLHoD LTS
\
BB, T
— o MR O S A, TEAREIC B EER
BHCEBIDD | | BCEESD IEE@%E%%%? gg;%%‘ bl e
| I T

(W) (B)& )
o

ot eirym  GAS ABL U UIREREME

HSV ! 8L EIREERK
VZV IEEERRIEE

1. MAMESEADOZH 7 LT XA (UK 2 & ) E#)

B BT, 15~30 MOBEICL . KB IZIEEE
IETEGRIE BT 2 HEL VA, BRI —RY
HRATEHER P RRATRIET 2 HE0H 57,
KT ARIEIE 7 A )V A (varicella zoster virus ;
VZV ) OFIEWLHRZE T 5 HEFIRES Tk
fa, 775, BEREVPRAEICELS. =X
A 2T RE I EFREREOFIRESE T
VE, 2 OFEBOREREICER L TKBEIHN, 3
NTARAZBEZHE) LA LR ) BVFERAZ
F 2D ZAMBEOFIEE T, | U5 A I8
OEMESCHBEOIRENA LS, FIEMEERD
HRFAE TR, FHOOERMOTVBEZMES
FRAEE E AROOZEISKEZ RO 5 (K 3)Y.
MEE B, Y7TYTIR, FREREMA L
BRFTREET 5. MEETIE BRE#%3,rAET

158

TOMEE1IHEI N LV AR —PEALLIRT
12, EKRETORE S THFREAOKEN L HIT
BN L 20D AE L RUEATERS), BERIIERED
FROLCEEASTE 2 (BT, MHERE - B
THEDRADR W E V) EBEEH L. BB
3y AR BELE2HTIE BETETORED
BN, FEAPo-BFEIREEEL THHEIG
BOREBOLETHEINIBERE LS, MR
HAILK - BET 5 EBMOFICHE-N2 Dut-
terfly appearance” (M 4)?°% 21, HWHEKRE
MRAFZ 5. PIREEZEIOE, Rk OFF
2, WIOEMKOBHPEL, TORBEL L
D, BMWEAZTFZL". FEZE» OO RESE
PWEW, V77T, WEE BH 2588
BEFZ, RBETHEELEWHFOEWBIRED

MB ENT No.179 2015

— 247 —



& 2. BRIRFEIR - BT R GHEE SN B ERE L BRIKRZE

MRMESEFERE D RIEE EBICHDONDRE ZZ25NBEHA PRIk
AL YERE ABEL DI MEMRERA
A B L YRS O b EL e AEED
FHee /A 7T/ A I AKIRBA
EBV M HAERIE
Y1 hXBOATAILA (B B RIRAE
HSV. HSV MHERZE - RbkA
OERMOIRRE, B, BEE £/LZI38% | vzv EER R OFIRES
O A R 7RSSR R
B}Lgigg/\—&i?rrelia vincentii) UL e
ME MEERIA
i3 % 2 OIRBREE
LEL2 THEEHE
TR, WeE> 75 U7
HSV HSV MR MEEE ¢
I>>Ag1ILA NS F—F, FROR
J0FUAINA NV F—F, FROK
BRI IA 3R>
i VZV = AR R 7T S ERARE R DT
RMEBEOVDHA, 74X, F/iidEH 7Nt
BE % 2 B OIAEES
f&% MHERFEI%
S WER> 77 U7
BE F1BHOBEETE
THMZER D&% A% VBT
BHES RELRME BEY/ERE

LRRBRDRER. B, FldEE

C. trachomatis

EWRBRD T X D7 RRIME

M. pneumonia

EREE~ 1 O TS A RREE

L L IREERE
BHRE _EIASRIUR EIE
BHES FiREEE, Bl ERE

a. HmPRETR

b. ZRHEE
K2 vr¥r7orEr—323% BE)
WHORNRAEEEOBECEDN, AR B R TR 2 RS R

MB ENT No.179 2015

— 248 —

159




£y

4. HBEE 2 B OWHBRRERESE (27 %, &) (L#k5 & 1

a. BmHITR

=)

FRIEREAS TR ER 6 - CTHRRICILRBIA L C, A%
EF72 & 5 & “butterfly appearance” #ELTw5

OFmEICAELS. BEIEEICKALER - X
AR W) A4 LB B OERD D 5.

I TUIANABITTOF T AN ARSI
XN F—FLFRORE, EITHYRIC
77 ZEESIHEREZRDL. RETIE, B
KD 27 v 2 S EN SRR, o7
)y 2 BERED B EEHS I REIREE 249K U CIHEEE
WAL 256D 5 (K6)Y. 15 Ll L THEEE
MEAEHLRBETIE, WELEDLTIIRIICE
BIAMERL 2 22T AWREEND ), FEEET 5.

2. TSMHEIEMEEER

BB HEONRE, BER, 2 ®EREK
W T HERR 72 & OIRMESE R E R, 72 130k (il

b. AOEDHR

B 3. HEIEM RO IREZ (59 %, &) Ok 4 X ) &)
FRIOOEREO BV EEZ M) BRER E AEOOZICREEZRD 5

DTN AIZ ), WBE, 5, WHEER, W TE
FZ 5. BHEEEEOBELC, BIE - Eik -
BRRIC L HERIHEE, SRk AEL (GERD)
A IRMEEE~ DB D 22 KRR & 72 5.

HEME - BREICRAT AHE1CE, FEBREG
ERHORERB(RN—F v MR, 70— VR,
RijE, EREEZLE) LOENPLEL A,

 MEEAR LY A )V A (human immunodefi-
ciency virus ; HIV) BRI TlX, £ 40~50% 12
HE, ME, A NVAREICX B0 - THEOK
REVPEEEHUBREO BB VRRHICA L
%9, Hl, HIV k58 CRBY 2 DA - 1H
WEHD S vV FIET, DL ORFAEMR, BEE
Bz A. HIVEEREDSEIILZ 5D 5 20~
0 ZROBETHI, BEIC HIV EEOF
BERELZITER S 2.

3. EMEER

R, WELEAR, #AER FRICEHESCR
i, BEAZFER L. WEEZ & OIHEERERE FF 2
THEAR - BlEL2 CoFEERP, BF - Bty
DRIERTHRIET DHEVH 5. ¥, C tra-
chomatis, M.pneumonia \Z & % EIREESTIZ, ¥
CEEREESLBHEREREEHLLTV. 7
73IVTI320RABROBERNEL, LIEED
B BIRZEZET T/ A4 FOERMERDLNS
(K 6)?. M. pneumonia \= & 5 FIFHESRIZ 20 AL
HHUT, RICEROFEIIEZL, BE, B
BHLWEIRICERLAETT /A4 F2RD

1660 MB ENT No.179 2015

— 249 —



8,

e 3
: s

a. 33, BHECALNOEMBENITY) v I3 b. B, WHER, Tl B
THRRATEZ L2 21 5k, . ORE
MHBE 2K 125 L Tilld < AHEIZ
o, HEZHE) HHEZED

B 5. BARRZ OWRZERT R (SCHk 4 & D iz#)

B, T IE LIRS H BB (R 7)Y %
PR ) A R R0 5. LSRR 1
BRERICZ L, BN & 5 R (H 8) &
255,

® '

THMEBE 3B~ 2 DB AT THh A 7-0,
TANVA, HIHE, BERZEDHSQLMAEMCLD
ZRELREL RPIENE U B0, FDTRTOEL

WAEMZRET LB T2, FRERE, HSV K 6. 753 Y7 H s FIREE
BIIE, 7V H T IF—F DL I—RIRE (19 7%, &) L9 & 1 &)
SAgE e — . 5 HHOBHEFPELATRS, AHRHEICT
AR J SRS s = ,
BHENTH 5D, REEEBIIEDOR D LR T ) 4 AR S 3 7

4
290k, Lk FER. 3AMREIAY b, 64 KHE 1y AR S 0HE B 8. LMHBEMAREIE (55 ik, B
D OBRBINER. ABBEPEEL M FIEEE & & GE ) L oSETERR TR 1) (SCBE 10 & ) #x3k)
EEFL TV (CLE 1L X ) ER) &N (TR 12 & D ER) W D, I, EEEEDE
X 7. FIEERE BeRO5. BREETECTD
BESREEEICEN A BRAOBESR D 2 iz EIHBEAERIC & Y BHr s -

— 250 —



% 3 AT 2 RERED £ OBINCLELEREE
‘ REMEY , - %LLM%EE{F/E@E -
ATNLHIANR P 9%2{%1770)4’/7»1/&74] .
EB\/ $IRL ({5 ﬁ%fm;kr) ' EBV ﬁzk{ﬂﬁ“‘ '
77774»1 .

HS\./#«))@ (HSV ?&u@yﬁj\ FHM)

vzv(mx;@%)
v I\MJD%’JM#JJF&%({E*&%V@Y) Iflb%'b“/f Mﬁu@ﬂbzrﬁﬁ(?;,f -
Pk MERRS A L AFUAE"

RS IR MBERB7 A I AGUAE f

HIV Jiu,g H|V rjff)bzr—.{;ﬁmxs o

DfER %?“ﬁ%ﬁwﬁ@‘]‘% KUV t On—2#&
(‘7 Y TFIE—F)

3’“% f37\ 77 @‘iﬁiﬁ&:‘fﬁﬁiﬁﬁﬁﬁ

| & tti’f&]iiﬁéﬁﬁ ({%Bﬁl&ﬁf m'] B L t 55 b‘—ﬁ@ng

RE “BZU7®A2¥[//#}5}?£§]LL7F§§ .

A%¥l/‘/*3‘i€}?%

C. trachbmatis

BE B:«rjw)mfﬁf*maffﬁﬁ(sm TMA PCR(DL\@“&#?&@?R”“)

M. pneumonia

%5232“{5 ATT @Vﬁ&“‘iﬁ filaﬁﬁﬁ (PCR)

- ;ﬁzuﬁwmﬁmﬁ&f) R BRIG(RPR 5LV TPHA)

155

- REZHAT JOABERE HEER UBMERE(PCRELK
iile = LAMP), f/E1( 24—/ 10> - 71.%&%%%(77}‘/:?471D>&*8)
s '@ﬁ@%vbmmﬁﬁﬂwﬁm ERRTOF ) SEAERELLHE
" T CREG, BRI —BERCERESAILL
SZFUTHE BEFERAD I DRRRE, SEEER PR

C. albicans FEBAT I Ok, BENBIEE :

TEMBMED 5D IgM EDIEHE, XTIBETO IgG REBERE mﬁ&{ﬁ@%%@b%mt%

BT T DOHSE

ARGUAM, £/213 1gC RIMEOERD LRIC
PMEE HIV FUAD A U — =2 IREEITL, &%‘E@%ﬁt:tiﬁfﬂ%é@ffﬁﬁitm HIV-RNA &

BECRET S

I BRIEIEE ) SDABD 7O — 77w ET CT/GC®), TMA(FZ 75+~ 22K 2%), PCR(I/VR 4800 A5 Ls CT/
NGB DWTHAZERND. SDA & TMA ([FIEEEE /- (F EMRSED S AT 7%, PCRIZFEES BUVREER L TREL TS,

BRIERNICHKEEC I SIDTOHRPE LWL, ARBRLHDHIEDD, §

BHOBEHEC T I D7 OmAZRE

o )

V) VR T ARG ETEELR SHERETRE o

2B b0, FLTMENDOBREIFHBEIILS D

DIZDOWTEHLBH~EL RIVVICERT G126 %, Bt

N& JERMAEY & F OB L ERBRIRE R 2 x ;ﬁ D OAE, THEENE, WET REE

5. ® C3EMEIA S E EWBHEREO0 ) O
RMEERFIOR LI FEREFTH 525, THERE ) k?‘ér%\kﬂlﬁfﬁébé. 1B/ 58

REFEFZTCZZTAEHEOTICRNERRE APBILLEE R %%, LFSh-mEESE R

%, NERIEE, SVREE

Do HRBEES, BiRlE - PUERL

& E &Hﬁ%ﬁ“a\i o ZLzEIZERITENT

&R ZEOBLEND L.
162

KD, HERZ R
b>ﬁ§iﬁwﬁﬁfﬁﬁthﬁ§§%&#%%?ﬂ {BTh
IREBY B R =2

AL-puESTEERE:L 2, YER~HEAA
bRk ol MBE TOE-& DOEFLOE
WEEHEE (K 9)P BB DT 7 5 ERBOT V7
O YL O SEER BEE L7 [ H o mEigER i

WBC 14600/ul (3FH%k 88%, HEk4%, V) ¥ /3%

MB ENT No.179 2015

— 251 —



a !l HEREETOBRIZTLALEHHED

TI79%BD5

bt D S RIS HEED
T7YeRD 5.

B 9. fEFI 1 OLIE - WHEERT R (SCRK 2. 15 & D B53)

8%), CRP 13.64mg/dl, & (-), HSV-IgM

(=), HSV-IgG(-), HIV #iLik(-). Mz T, IE-
B - HiLEHEROFEAZER L - 25, /A
B EKRAZIER L ME H -7 A2 HEIZ
THIE MAEAMEE D, 4 HBICAT- 2 T ERHE{LE
NREREIC Ty O — VRSO (BICHEEDS
Brenze), WR~ERE 2o

<Point & Pitfall >MHEICERED T 7 & H°
59 AEEL LT, OHSVIHEK, MK
g, "Wy F—F FRIOKREDTA VA
EIE, @ R—F v MR, 70— K, BEE
Ko, KigE, EFREHELZEOHCRIERE
@FEFEMET 7 7 HONLL &0 REERHEOINE
T 7 EBET 5N,

DQiFEL AL 1~2BHETHETHDIIHL
T, @@ 3#EY, BRECERT S (FEIE
e HIVBREETIEIO THo THEENE, BR
HICKBT 5256405 2). BEHLUEOIHED
E3MT 75T, BEEIILZVPEIOO D
WHEEZ QBB RS RO 5 b, HSV
HEE A 2 ZPANVNRAT A NV AEZHEEL T
WERALNLEVEEITQO %, HO»THR
e, K&, THRIPERE, BRELH 255610
BENLZTIVUI RS2, BIRFTR, &8, &
BEE»S @QPBEEEINDLETIE, A7uq K
DEFHEIBNEZH2RELEZD.

EF2 136K, B
F AR EERY) Y oSEREIR, BERTEOIHE,

f’}én =

BB 7 EAME 2 S SEER) v EHIERD D,
RN TR A & SES - JES - I8 CT ©fF
EEINTVFEREPEEE SN2 o72. 3EEETC
EHIIEED, TORBBIORUENELCH
BEE I, MEENLSE SN2, Rk - §
WY VoSHIERIZGEE L 2h o7z 2BRNIHIO
ERCTHIMERL ML SN, 1 BEBINICHEOFE
ENFEICEEPE UREAEDEEZEL 22D, 1§
EHNTRMNE o7 R, BBIEIHEELT
Wiz, OFRMOEE %MD 3R, ER (X 10-
a)?, RO T AMRR, TRkO SIKE B
P9 SR, WA ESEROBEY v SHIERR (K 10-
b, o)’ %R/, FHOMBEHEERR L, CRP
0.68mg/dl, LDH 3521U/] Lt EE LR A0 5
E200E, ME - ALFRECEE I h o7, #
BHEORBE» SHMBRICOZREL? S AR LT
3, T cell lymphoma & & &7z, #IFEEFD EB
% 4 v A (Epstein-Barr virus : EBV) HL{&1H %,
VCA IgM<10, VCA IgG 10, EBNA<10 & EBV
MBREARE SN, HIVIKIZBEECH -7
MBS ECII CHEER 3+, BT FURE
3+ A FEE NIz, BINL TIT o7z HTLV-1 #ifk
BREDERETH 72,

<Point & Pitfall>#EBO R, F7I3HEIC
EILCEBET 2IHER, WTH EFEZ2Hib
Balid, bIRERE, PIREERE, TUHEENE, MRS
B, UVE A I NVIHEEOEMEY) L NE, D
BHEREZER - BRALZTER D2,

$t

MB ENT No.179 2015 163

— 252 —

c : WRBESETEH, BRI
BWHROT 75 %205



4)

5)

7)

8)

164

[

EFRK B LYFVIOROOBBREY =T
Vo B2 BEER, B, 474-430, 2008.
HFHEECE  HEEL SHOBRRYR-, =
WEET - Vxo8y, B, 2014 (BEFH).

Summary [RMEEEZ DR EDBUT, Fikg, #E5
ZE, WAL LIZOWTOMEH.
ST I RRGE & B8 O ORISR B D&,
MB ENT, 178 : 62-70, 2015.

SHEET  OERERBTO Y A L A REY
MB ENT, 99 : 31-39, 2009.

i T, ERER: RO HEES
JOHNS, 9 : 929-934, 1993.

AHBCT R - IHSEMER. 1IIEFE, 14(3) © 255~
265, 2002.

Summary R - IASEMERE 23 FE 5 O BRIR AT R

WD\, LRE - IHEEMEE ORI TR L 7-#R 3.
Fedr JT OREMHBE#AR%. MB ENT, 130 : 39-
41, 2011.

Summary DREIHEERERZ OIEIR, AR,
DWT, FEFBEEL L H IR LR,
WHO Oral health and communicable diseases.
http://www.who.int/oral_health/action/com
municable/en/

KHEBT HRBREECH T 2 UEEE MB

i

X 10.
FEB) 2 DIIRE - IHBERT R (OTHk 2 & ) E=sk)

a  BEEME) MEIDEREOEKRNE RO 2

c :ElO LR Y EOBEEREED 5

b,

10)

11)

12)

13)

14)

15)

— 253 —

ENT, 164 : 49-57, 2014.

AT SFPk e FIRBE RO BRIR. 1 RENREER,
19 : 225-234, 2007.

Summary #F%k7% LI TH 5, #8%, R
BIE, ~A2T5A<, 7537, 4 X
AU AV A RRGUE V2D W T DOREER.

SHT KRR F5E I OMWEEL HAE
e - IHEERMS 4 (f) © 86-89. HHENREEE O FEIR
%2 M. EFEPE, 2009.

FEBT  BAROKE - IHEREE  DREEEO
BRIR % 3R BRARM F4E T MHEK

E&ZER, 2015, in print

ENLRIEM TR AT HP BREAEDFE B RS
EARLEEEEE  http://www.nih.gojp/niid/ja/
encycropedia/392-encyclopedia/400-aids-in
tro.html

HIV BEYCERBEN RS - HIV BYEE [1HEOF
5l & 17 ixJ 2013. (http://www.hivjp.org/
guidebook/hiv_17r.pdf)

Summary HIV EYJIEOZWT, B8 WYk
WIZD W T ORFT O,

AMECT  OREIEMEER S - KREAER S HE
HEIZEEHOT 7250, HEBLF
% | JOHNS, 30 : 1261-1263, 2014.

MB ENT No.179 2015



] Infect Chemother 21 (2015) 96—-104

ELSEVIER

ewrred of
Infection and Chemotherapy

Original article

Efficacy and safety of metronidazole injection for the treatment of
infectious peritonitis, abdominal abscess and pelvic inflammatory

diseases in Japan

g CrossMark

Hiroshige Mikamo 2, Miyako Matsumizu ™, Yoshiomi Nakazuru €,

Masahito Nagashima

2 Department of Clinical Infectious Diseases, Aichi Medical University Graduate School of Medicine, Aichi, Japan
b Clinical Research, Development japan, Pfizer Japan Inc., Tokyo, Japan
¢ Clinical Statistics, Development Japan, Pfizer Japan Inc., Tokyo, Japan

ARTICLE INFO

ABSTRACT

Article history:

Received 18 June 2014

Received in revised form

6 October 2014

Accepted 7 October 2014

Available online 28 November 2014

Keywords:

Metronidazole

Ceftriaxone

Infectious peritonitis

Abdominal abscess

Pelvic inflammatory diseases
Metronidazole/ceftriaxone combination
therapy

Although metronidazole (MNZ) has been used worldwide for more than 4 decades as a standard therapy
for trichomoniasis, anaerobic and amebic infections, resistance to MNZ is still low. MNZ is available as
oral, intravenous, and vaginal formulations, but the intravenous formulation of MNZ has not been
approved in Japan. We conducted a phase 3 study to evaluate the efficacy and safety of intravenous MNZ
combined with ceftriaxone (CTRX) in Japanese subjects with infectious peritonitis, abdominal abscess or
pelvic inflammatory diseases (PIDs) to obtain regulatory approval. A combination of MNZ/CTRX at doses
of 500 mg 3 or 4 times a day/1 or 2 g twice a day was administered intravenously to a total of 38
hospitalized subjects. MNZ/CTRX was well tolerated and exhibited excellent clinical and bacteriological
efficacy with clinical efficacy rates of 100% (20/20) in infectious peritonitis or abdominal abscess subjects
and 90.0% (9/10) in PID subjects, and the eradication rates in infectious peritonitis or abdominal abscess
subjects and PID subjects were 100% (16/16) and 100% (4/4), respectively, at the test of cure. MNZ/CTRX
was effective in 1 subject in whom a metallo-f-lactamase-producing Bacteroides fragilis strain (MIC of
MNZ, 2 ug/ml) was identified. The most common treatment-related adverse event was diarrhea (23.7%),
followed by nausea (5.3%). No new safety signals were identified. MNZ/CTRX demonstrated excellent
efficacy and was well tolerated in Japanese infectious peritonitis, abdominal abscess and PID subjects.

This treatment regimen can be useful for anaerobic infections.

Clinical registration number: NCT01473836.

© 2014, Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.
Published by Elsevier Ltd. All rights reserved.

1. Introduction

guideline of the Infectious Diseases Society of America (IDSA) for
the Diagnosis and Management of Complicated Intra-abdominal

Metronidazole {(MNZ) is a nitroimidazole antimicrobial agent
with a potent anti-anaerobic, amebicidal, and antiprotozoal activ-
ity. Intravenous (IV) MNZ (MNZ-IV) has been used worldwide for
more than 30 years as the standard therapy for the treatment of
trichomoniasis, anaerobic and amebic infections [1—5]. Harrison's
Principles of Internal Medicine and the Sanford Guide to Antimi-
crobial Therapy recommend the use of MNZ-1V for the treatment of
infections involving commonly encountered anaerobic gram-
negative rods [6] and anaerobic infections [7] respectively. The

* Corresponding author. Clinical Research, Development Japan, Pfizer Japan Inc.,
3-22-7 Yoyogi, Shibuya-ku, Tokyo 151-8589, Japan. Tel.: +81 3 5309 7010; fax: +81
35309 9060.

E-mail address: miyako.matsumizu@pfizer.com (M. Matsumizu).

http://dx.doi.org/10.1016/j jiac.2014.10.005

Infection in Aduits and Children, the 2010 Sexually transmitted
disease treatment guidelines of the Centers for Disease Control and
Prevention (CDC), and the IDSA practice guidelines for the diag-
nosis and management of skin and soft-tissue infections [8—10]
also recommended the use of MNZ for various infections.

MNZ-1V has not been developed in Japan. Antimicrobial agents
presently used for the treatment of anaerobic infections in Japan
are penicillins, B-lactam/B-lactamase inhibitor combination drugs,
and some cephalosporins, carbapenams, and clindamycin. How-
ever, the emergence of resistance to penicillins, cephalosporins and
clindamycin among clinically isolated pathogenic anaerobes has
raised great concern [11-13]. In recent years, a high prevalence of
resistance to clindamycin has been observed among the Bacteroides

1341-321X/® 2014, Japanese Society of Chemotherapy and The Japanese Assodiation for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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fragilis group and non-fragilis Bacteroides spp., which are the most
common amnaerobes isolated from intra-abdominal infections, as
well as Prevotella spp., a causative pathogen of aspiration pneu-
monia [14.15]. Decreased susceptibility and the emergence of
resistance to carbapenems among the B. fragilis group and non-
fragilis Bacteroides spp. have also been reported [16].

Although MNZ has been used as a therapeutic drug for in-
fections for longer than 45 years, the rate of resistance to MNZ
among anaerobes is still generally low. Therefore, MNZ is still
successfullys used for the treatment of anaerobic infections caused
by Bacteroides spp., Fusobacterium spp., and Clostridium spp [17].

Infectiowis anaerobic diseases often result in a serious condition
and treatm ent with appropriate antimicrobials is crucial, because
patients are highly compromised when the primary disease is se-
vere. It is desirable that MNZ-IV would also be available in Japan for
the treatment of severe infectious diseases in hospitalized patients
who cannot take oral medication.

We planned this phase 3 study to evaluate the efficacy and
safety of M NZ-IV administered at a dose of 500 mg 3 times a day
(TID), or 4 times a day (QID) in severe cases, to Japanese adult pa-
tients with infectious peritonitis, abdominal abscess or PID in
combinatio n with IV ceftriaxone (CTRX).

2. Subjects and methods

This stuedy was conducted in accordance with the International
Conference on Harmonisation of Good Clinical Practice Guidelines,
the principle of the Declaration of Helsinki, and all applicable laws
and regulations at 15 medical centers nationwide in Japan between
November 2011 and October 2012. The protocol was reviewed and
approved by the Institutional Review Boards of all participating
study sites. All subjects provided written informed consent before
enrollment.-

2.1. Study design

This multicenter, non-randomized, unblinded, non-comparative
phase 3 study was designed to investigate the safety and efficacy
profile of MMNZ-IV in jJapanese subjects with infectious peritonitis,
abdominal abscess or PID in combination with CTRX. A Data Review
Committee (DRC)was organized as an independent organization to
perform objective and unified efficacy evaluation based on the
clinical corudition and diagnostic imaging findings. All subjects
received 500 mg MNZ administered by intravenous infusion over
20 min TID (or QID in subjects with refractory or severe infection)
for 3—14 elays in general. At the investigator's discretion, the
duration of treatment could be prolonged for up to 21 days
depending ©n the subject’s condition. All subjects received CTRX as
a combination drug for the same period as MNZ-IV. CTRX, a 3rd-
generation cephalosporin with broad-spectrum activity against
aerobic bacteria is widely used in Japan and its efficacy and safety
profiles are well established. Overseas textbooks and guidelines
recommenel MNZ combined with agents that have antibiotic ac-
tivity again st aerobic pathogens, and for infectious peritonitis or
abdominal abscess subjects, the target of this study, MNZ combined
with 3rd generation cephalosporin antibacterial drugs, because
infections «aused by anaerobic pathogens, the target diseases of
this study, are often mixed infections including aerobic pathogens,
and MNZ is not effective against them. Since CTRX can be given to
subjects on ce a day, it is considered useful in terms of decreasing
the burden on subjects. We therefore decided to use CTRX as the
combined elrug. MNZ-IV was studied based on the following: (1)
The safety .and efficacy of MNZ-IV has been demonstrated; and (2)
the development of MNZ-IV was requested by the committee on
“Unapproveed Drugs and Indications with Unmet Medical Needs”

under the Ministry of Health, Labour, and Welfare of Japan, because
it is an unapproved drug with high medical needs. As a result of a
consultation with the Pharmaceutical and Medical Devices Agency
of Japan, the target number of subjects who meet the eligibility
criteria and receive the test drugs was set at 30, provided that we
could enroll at least 7 subjects in whom bacterial transition could
be evaluated with more than 80% probability, since the detection
rate of causative pathogens was assumed to be approximately 30%.

2.2. Eligibility criteria

Male and female subjects (for pelvic infections, subjects had to
be female) aged 16 years or older who had been diagnosed as
having infectious peritonitis, abdominal abscess or PID, required
hospitalization, and initial IV antibacterial therapy were eligible.

The diagnostic criteria for infectious peritonitis or abdominal
abscess included: confirmed infectious peritonitis or abdominal
abscess based on the presence of symptoms and signs of an in-
flammatory response (fever, increased white blood cell [WBC]
count, CRP elevation), imaging findings, and the abdominal signs
and symptoms (lower abdominal pain, lower abdominal tender-
ness, upper abdominal pain, upper abdominal tenderness,
abdominal rebound, abdominal guarding, nausea, vomiting,
decreased appetite, abdominal distension, diarrhea, constipation,
drainage, or abscess), and meeting either of the following criteria:
1) planned (or performed within the previous 24 h) drainage of
infective sites; and 2) for postoperative infectious peritonitis or
abdominal abscess, confirmed gastrointestinal tract secretion or
purulent discharge from an indwelling drain.

The diagnostic criteria for PID and related diseases (endome-
tritis, myometritis, adnexitis, salpingitis, oophoritis, parametritis,
pelvic peritonitis, pelvic abscess, Douglas' abscess, perihepatitis,
and perihepatic abscess) included: (1) one of the following symp-
toms should be observed: 1) lower abdominal pain or lower
abdominal tenderness; 2) uterus/uterine adnexa pain or uterus/
uterine adnexa tenderness; and 3) hypochondrial pain or hypo-
chondrial tenderness; (2) negative for Chlamydia trachomatis; (3)
once the above criteria are satisfied, one of the following 6 condi-
tions should be observed: 1) fever >37 °C (axillary); 2) WBC
count > upper limit of normal range; 3) CRP > upper limit of normal
range; 4) purulent discharge or pus observed by culdocentesis or
laparoscopy; 5) pelvic abscess confirmed by ultrasonography; and
6) positive for Neisseria gonorrhoeae.

Exclusion criteria included the following: subjects who had
undergone surgery for perforation of the digestive tract within 12 h,
or who had undergone surgery for perforation of gastroduodenal
ulcers within 24 h; subjects with suspected or confirmed simple
appendicitis, necrotizing pancreatitis, infectious mononucleosis,
non-infectious peritonitis, or non-infectious endometriosis; sub-
jects who did not undergo appropriate drainage; subjects expected
to be cured only by the surgical procedures (e.g., drainage) without
antimicrobial treatment; subjects who had open abdominal cavity
drainage; subjects with hypersensitivity to, intolerance of or
another contraindication to MNZ or CTRX or other cephem antibi-
otics; subjects with alcohol abuse; subjects with severe renal
dysfunction; subjects with hepatic dysfunction; subjects with se-
vere underlying disease or other complications; subjects who
required additional systemic antibiotics; subjects who had received
treatment with systemic antibiotics within 7 days before the study;
subjects who had already received MNZ for the disease; subjects
whose causative pathogens were insusceptible to MNZ; and preg-
nant or lactating women.

The following concomitant medications were prohibited up to
the test of cure (TOC) assessment: systemic antibiotics (oral, in-
jection); human immunoglobulin; colony-stimulating factor;
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corticosteroids; continuous use of analgesic antipyretics; other
investigational drugs or medical devices; and anti-malignant tumor
agents.

2.3. Clinical and radiologic assessments

The primary efficacy endpoint was the clinical response
assessed by the DRC at the end of treatment (EOT) and TOC (1 week
after EOT). Clinical efficacy was mainly assessed based on the
evaluation of clinical signs and symptoms, body temperature, WBC
count, CRP, and diagnostic radiographic imaging findings. The
clinical response was evaluated as “effective (cured or improved)” if
all of the following criteria were met: (1) resolution (cure) or
improvement of all inflammatory and abdominal findings, and/or
imaging abnormalities that were observed at the start of the study,
at the assessment time point, and (2) treatment with other anti-
biotics was not required during the study or after the assessment
time point. The clinical response was evaluated as “ineffective” if
either of the following criteria were met: (1) the requirements for
“effective” assessment were not satisfied; or (2) the treatment
failed and other systemic antibiotic therapy was applied to treat the
target disease. The clinical response was evaluated as “indetermi-
nate” if clinical efficacy assessment was difficult due to missing data
or other reasons.

2.4. Bacteriological assessment

The secondary efficacy endpoint was the bacteriological
response assessed by the DRC on Day 4, EOT, and TOC. At the
baseline visit, all subjects provided clinical specimens (infection
sites), which were sent to a central laboratory for culture and the
isolated pathogens were tested for susceptibility according to the
procedures of the Clinical and Laboratory Standards Institute at
baseline, Day 4, EOT, and TOC. The specimens from PID subjects
(intrauterine materials, puncture fluid from Douglas' pouch, or a
purulent discharge) were also submitted for detection of
C. trachomatis, N. gonorrhoeae, or Mycoplasma genitalium,
M. hominis using antigen tests at baseline, EOT, and TOC.

The bacteriological response was assessed as “eradication” if the
original pathogen was not identified in the specimens; “presumed
eradication” if evaluable specimens were not obtained from a focus
of infection; “colonization” if an organism was isolated from a
subject who had no signs or symptoms of infection; “persistence” if
the original pathogen remained in the specimens; “presumed
persistence” if a culture was difficult or was not done in subjects
who were judged to be clinical failures and persistence of the
original pathogen was presumed; “replacement bacterium” if the
original pathogens were eradicated by treatment but other new
pathogens had appeared in the same specimen with symptoms or
findings of infection; “superinfection” if a pathogen other than the
original pathogens was isolated from a specimen taken while the
subject was on therapy and who had signs and symptoms of
infection; “recurrence” if the original pathogen was isolated from a
specimen culture taken after the TOC visit; and “indeterminate” if a
specimen was not assessed according to the above-mentioned
criteria for various reasons.

2.5. Safety assessment

Safety data were obtained from the findings of clinical signs/
symptoms, physical examinations, vital signs, and laboratory data
up to TOC. The causality and severity of the adverse events were
evaluated by the investigators (or sub-investigators), based on the
MedDRA terminology.

2.6. Statistical analysis

Efficacy analyses were mainly conducted on the Clinical Per
Protocol Set (CPPS) and the Bacteriologic Per Protocol Set (BPPS).
The CPPS consisted of all subjects in the Full Analysis Set (FAS) who
had no significant protocol violations and who underwent the
prescribed evaluations during the observation period as specified in
the protacol. The BPPS consisted of all subjects in the CPPS in whom
causative pathogens were identified by culture and antigen tests at
baseline.

The primary endpoint was the clinical efficacy assessed by the
DRC at EOT and TOC. As the primary analysis of the primary
endpoint, the efficacy rate and its 95% confidence interval (Cl) were
calculated at the TOC in the CPPS. The efficacy rate and its 95% CI
were also calculated for infectious peritonitis or abdominal abscess
and for PID.

For analysis of the bacteriological response, the secondary
endpoint, assessed by the DRC, the eradication rate and its 95% Cl
were calculated for the BPPS.

Safety analysis was performed in the “Safety Analysis Set,” the
population of subjects who received at least 1 dose of the study
drug.

3. Results
3.1. Subject disposition

A total of 38 subjects were enrolled at 15 medical centers in
Japan and all of them received the study medication. Of these, 6
subjects (15.8%) discontinued the study (Table 1). Among the total
of 38 subjects, 23 were diagnosed as having infectious peritonitis or
abdominal abscess and 13 with PID. Two subjects were judged to
have a disease not included in this study; 1 subject was diagnosed
as having lumbar disc herniation by the investigator after enrol]-
ment and the other as having suspected PID (non-infectious dis-
ease) by the DRC Since 3 of the 23 infectious peritonitis or
abdominal abscess subjects in the FAS were excluded because they
had received prohibited concomitant medications (2 subjects) or
lacked the minimum 3 days of dosing (1 subject), the CPPS included
20 subjects with infectious peritonitis or abdominal abscess. The

Table 1
Subject disposition and analysis set.
Total Diagnosis
Infectious PID
peritonitis or
abdominal
abscess
Subject
Enrolled and treated 38?2 23 13
Completed 32%(84.2) 22(95.7) 9(69.2)
Discontinued 6 (15.8) 1 (43) 4(30.8)
Deviation of inclusion criteria 1° (2.6) 0 0
Insufficient efficacy 1 (2.6) 0 1 (7.7)
Adverse event 4(10.5) 1 (43) 3(23.1)
Not related to the study drug 3 (7.9 0 3(23.1)
Related to the study drug 1 (2.6) 1 (43) 0

Values represent the number (%) of subjects.
PID: pelvic inflammatory disease.

2 Thirty-eight subjects included 2 subjects who were judged by the Data Review
Committee to have a disease not included in the study and who did not have in-
fectious peritonitis, abdominal abscess or PID.

b One subject was diagnosed as having suspected PID (non-infectious disease) by
the DRC and did not have infectious peritonitis, abdominal abscess or PID.

© The subject was diagnosed as having lumbar disc herniation by the investigator
after enrollment and did not have infectious peritonitis, abdominal abscess or PID,
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BPPS inclueled 17 subjects with infectious peritonitis or abdominal
abscess in wwhom baseline causative pathogens were identified by
culture. Since 3 of the 13 PID subjects in the FAS were excluded
because theey met the exclusion criteria (2 subjects) or lacked the
minimum 3 days of dosing (1 subject), the CPPS included 10 sub-
jects with PID. The BPPS included 4 subjects with PID in whom the
baseline cawsative pathogens were identified by culture.

The baseline demographic characteristics of the subjects are
summarize in Table 2.

The det:ails of the diagnoses in the CPPS are shown in Table 3.
Eleven of 20 infectious peritonitis or abdominal abscess subjects
had both abdominal abscess and infectious peritonitis. Among 10
PID subjects, 5 subjects had an abscess.

The average duration of treatment with MNZ-IV was 5.8 days
(range: 3—9 days) for infectious peritonitis or abdominal abscess
subjects and 8.3 days (range: 5—14 days) for PID subjects in the
CPPS. Most subjects received 500 mg of MNZ-IV TID. Only 2 sub-
jects in the CPPS (1 subject with both infectious peritonitis and
abdominal abscess and 1 subject with PID) received MNZ-1V QID.

At baseline, 29 causative pathogens were identified in 21 sub-
jects (70.0%) in the CPPS (Table 4). Among infectious peritonitis or
abdominal abscess subjects, 9 subjects had mixed infections with
anaerobic .and aerobic pathogens, 3 subjects had anaerobic in-
fections, and 5 subjects had aerobic infections. For PID subjects, 2
subjects had mixed infections with anaerobic and aerobic patho-
gens and 2 subjects had aerobic infections. The major causative
anaerobic pathogens identified at baseline were B. fragilis (5
strains), Parvimonas micra and Bacteroides thetaiotaomicron (2
strains eachi) in the CPPS.

Table 2
Demographic characteristics.
Group FAS CPPS BPPS
Infectious p» eritonitis or abdominal abscess
Number of subjects 23 20 17
Sex
Male 14 12 11
Female 9 8 6
Age (years)
16 — 44 6(26.1) 6 (30.0) 4(23.5)
45 — 64 8(34.8) 8 (40.0) 8(47.1)
65 — 74 5(21.7) 4 (20.0) 4(23.5)
75 - 79 4(17.4) 2 (10.0) 1 (59)
Mean + SD 555+ 163 527 + 156 536+ 137
Range 25-178 25 -178 25-75
Weight (kgj
<45 kg 2(8.7) 2(10.0) 1(5.9)
>45 kg 21(91.3) 18(90.0) 16 (94.1)
Mean + SD 64 + 143 644 + 148 65.6 + 149
Range 44.0-108.5 44,0-108.5 45.0-108.5
PID
Number of s.ubjects 13 10 4
Sex
Female 13 10 4
Age (years)
16—-19 1 (7.7) 1(10.0) 0
20-29 1 (72.7) 0 0
30-39 5(38.5) 4 (40.0) 2 (50.0)
>40 6(46.2) 5 (50.0) 2 (50.0)
Mean + SDD 394 +12.8 413 +13.2 390+18
Range 19 -67 19 - 67 37 - 41
Weight (kg)
<45 kg 2(154) 2 (20.0) o]
>45 kg 11 (84.6) 8 (80.0) 4(100)
Mean = SID 55.1+132 545+ 145 63.1 +19.3
Range 40.0-90.5 40.0-90.5 45.3-90.5

FAS: full analy=sis set; CPPS: clinical per protoco! set; BPPS: bacteriologic per protocol
set; PID: pelvisc inflammatory disease.

Table 3
Details of diagnosis in the CPPS.
Diagnosis Infection site N =130
Infectious peritonitis or 20
abdominal abscess
Abdominal abscess Appendix, peritoneal cavity, 6

mesentery, sigmoid colon,

perihepatic area, ascending colon
Appendix, peritoneal cavity, 11
peritoneum, douglas' pouch, small
intestine, colon, stomach, others

Abdominal abscess,
infectious peritonitis

Infectious peritonitis Peritoneum, small intestine, 3
sigmoid colon, appendix

PID 10

Douglas abscess, pelvic Douglas’ pouch, pelvic peritoneum, 1

peritonitis, tubo-ovarian
abscess

bilateral uterine, adnexia

Adnexal abscess, adnexitis,  Right adnexia, pelvic peritoneum 1
pelvic peritonitis

Adnexal abscess, pelvic Left adnexia, pelvic peritoneum 1
peritonitis

Adnexitis, endometritis, Left adnexia, uterus, pelvic 1
pelvic peritonitis peritoneum

Adnexitis, intrauterine Right adnexia, uterus, pelvic 1
infection, pelvic peritonitis  peritoneum

Adnexitis, pelvic peritonitis  Right adnexia, pelvic peritoneum 1
Pelvic peritonitis Pelvic peritoneum 2
Adnexitis, right adnexal Right adnexia 1
abscess

Right ovarian abscess Right ovary 1

Values represent the number of subjects.
CPPS: clinical per protocol set; N: number of subjects evaluated; PID: pelvic in-
flammatory disease.

3.2. Efficacy results

For the clinical response assessed by the DRC in the CPPS (pri-
mary endpoint), the overall efficacy rate was 96.7% (95% Cl: 82.8%—
99.9%) at TOC (primary analysis) and 96.6% (95% ClI: 82.2%—99.9%)
at EOT (secondary analysis) (Table 5). The efficacy rate was 100% in
the subjects with infectious peritonitis or abdominal abscess and
90.0% in the subjects with PID, both at TOC and EOT. The therapy
failed only in 1 subject with PID (pelvic peritonitis).

For the clinical response by causative pathogen assessed by the
DRC in the BPPS, the efficacy rate was 100% for all pathogens at EOT
and TOC.

For the bacteriological response in the BPPS overall assessed by
the DRC, the eradication rate was 100% on Day 4, EOT and TOC
(Table 6). The eradication rates were also 100% in all subjects with
infectious peritonitis or abdominal abscess and PID on Day 4, EOT
and TOC (Table 6). The MICs of MNZ against the identified anaerobic
pathogens ranged from <0.06 to >128 pg/ml (Tables 7 and 8).

Among the 8 subjects with infectious peritonitis or abdominal
abscess who had 10 strains of anaerobic pathogens with resistance
to other antimicrobials than MNZ and CTRX, the clinical response
was assessed as cured or improved, except for 1 subject who was
judged as indeterminate at EOT, and the bacteriological response
was assessed as eradication or presumed eradication except in 2
subjects who were judged as colonization and indeterminate (1
subject each) (Table 9).

3.3. Safety results

Among 38 subjects, 14 subjects (36.8%) experienced treatment-
related adverse events during the entire treatment period. The
most common treatment-related adverse event was diarrhea (9
subjects), followed by nausea (2 subjects), and vomiting and
abdominal pain upper (1 subject each). The majority of adverse
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Table 4
Number of subjects in the CPPS classified by identified pathogen.

Infectious peritonitis or abdominal abscess

Total number of subjects 20

Total number of subjects in whom pathogens were identified 17
(85.0)

Number of subjects in whom a single pathogen was identified 5
(25.0)

Bacteroides fragilis 2

Staphylococcus epidermidis* 1

Escherichia coli 2

Number of subjects in whom multiple pathogens were identified 12
(60.0)

2 pathogens identified
Parvimonas micra + Escherichia coli
Bacteroides thetaiotaomicron + Escherichia coli
Bacteroides vulgatus + Escherichia coli
Enterococcus avium + Escherichia coli
Escherichia coli + Morganella morganii
3 pathogens identified
Bacteroides fragilis + Streptococcus anginosus + Escherichia coli
Bacteroides fragilis + Streptococcus constellatus + Escherichia coli 1
Bacteroides fragilis + Enterococcus avium + Klebsiella pneumoniae 1
4 or more pathogens identified

[P Y

—_

Eggerthella lenta + Bacteroides xylanisolvens + Escherichia coli + 1
Klebsiella oxytoca

Parvimonas micra + Bacteroides salyersiae + Bacteroides 1
thetaiotaomicron + Fusobacterium nucleatum + Escherichia coli
Clostridium sp. + Bacteroides ovatus - Fusobacterium 1
necrophorum + Streptococcus constellatus + Escherichia coli
Streptococcus agalactiae + Streptococcus constellatus + 1

Streptococcus oralis + Klebsiella pneumoniae + Proteus
mirabilis + Edwardsiella tarda

PID
Total number of subjects 10
Total number of subjects in whom pathogens were identified 4
(40.0)
Number of subjects in whom a single pathogen was identified 0
Number of subjects in whom multiple pathogens were identified 4
(40.0)
2 pathogens identified
Fusobacterium nucleatum + Streptococcus agalactiae 1
Staphylococus haemolyticus + Streptococus group G 1
Streptococcus agalactiae + Citrobacter koseri 1
4 pathogens identified
Gemella morbillorum + Prevotella intermedia + Streptococcus 1

constellatus -+ Streptococcus sanguis

Values represent the number (%) of subjects.

Underlined pathogens are anaerobic bacteria.

*: mutating into obligatory anaerobe.

CPPS: clinical per protocol set; PID: pelvic inflammatory disease.

events occurred within 6 days after starting the treatment, and was
mild to moderate in severity. There were no treatment-related
adverse events associated with intravenous injection.

One subject discontinued the study because of treatment-
related adverse events (atrial fibrillation and sinus tachycardia),
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which occurred after extubation following ileocecal resection sur-
gery on Day 2. These adverse events were mild and moderate in
severity and resolved after discontinuation of the study medication.

There were no deaths or treatment-related serious adverse
events reported during the entire period.

4. Discussion

Overall, MNZ-IV combined with CTRX exhibited excellent clin-
ical and bacteriological efficacy for the treatment of infectious
peritonitis, abdominal abscess and PID in Japanese subjects.

It is noted that MNZ-IV/CTRX was also effective in 1 subject who
had sepsis complicated by infectious peritonitis, indicating the
effectiveness of this dosing regimen in the treatment of patients
with severe complications of sepsis [18,19].

The combination therapy failed only in 1 subject with PID
(pelvic peritonitis) who received MNZ-IV/CTRX for 8 days.
Although the spontaneous abdominal pain and tenderness, and the
spontaneous pain of the uterus and its appendages improved,
tenderness of the uterus and its appendages remained, and a high
WBC count (12,600/mm?) and CRP (8.5 mg/dl) as well as aggrava-
tion on computerized tomography and ultrasonic imaging were
observed at EOT, the subject discontinued the study. This subject
recovered after administration of  piperacillin, minocyline, and
azithromycin. Since involvement of atypical microorganisms was
not confirmed and no baseline causative pathogens were identified,
the clinical efficacy in this subject at EOT and TOC was assessed as
ineffective.

MNZ is known to have high antimicrobial activity against an-
aerobes, including those identified in this study [5]. The MICs of
MNZ for most anaerobic pathogens identified in this study ranged
from <0.06 to 2 pg/ml, which may be associated with the high
efficacy for infectious peritonitis, abdominal abscess and PID.

Since MNZ has in vitro activity against most anaerobes including
Peptostreptococcus spp., Porphyromonas spp., Eubacterium spp.,
Veillonella spp., and Clostridium tetanii, which were not identified in
this study [5,20,21], MNZ-IV may be effective to treat infections
caused by these anaerobes. However, it is noted that MNZ is not
active in vitro against Actinomyces spp. or Propionibacterium acnes
[22,23].

MNZ-IV/CTRX was also effective for mixed infections with
anaerobic and aerobic pathogens, which may result due to the
antibacterial activity of MNZ on anaerobes and the antibacterial
activity of CTRX on aerobes. When it is suspected that patients have
mixed infections with anaerobic and aerobic pathogens, it is
desirable to use MNZ combined with an antibiotic drug that has
antibacterial activity on aerobes as recommended by many thera-
peutic guidelines.

For the treatment of anaerobic infections, the long-term use of
antianaerobic agents including B-lactam/p-lactamase-inhibitor

Table 5
Clinical response assessed by the Data Review Committee (CPPS).
Diagnosis Visit N Clinical response Efficacy rate® (%) 95% C1
Cure (%) Improved (%) Ineffective (%) Ind (%)
Overall EOT 30 4(13.3) 24 (80.0) 1 (33) 1(3.3) 96.6 (82.2-99.9)
TOC 30 25(83.3) 4(13.3) 1 (33) 0 96.7 (82.8—-99.9)
Infectious peritonitis or abdominal abscess EOT 20 1 (5.0 18 (90.0) 0 1(5.0) 100 (82.4-100.0)
TOC 20 19 (95.0) 1 (5.0) 0 0 100 (83.2—100)
PID EOT 10 3(30.0) 6 (60.0) 1(10.0) 0 90.0 (55.5-99.7)
TOC 10 6 (60.0) 3(30.0) 1(10.0) 4] 90.0 (55.5-99.7)

Values represent the number (%) of subjects.

CPPS: clinical per protocol set; N: number of subjects evaluated; Ind: indeterminate; Cl: confidence interval; EOT: end of treatment; TOC: test of cure; PID, pelvic inflammatory

disease.
2 Efficacy rate = effective (cure -+ improved)/(N — Ind) x 100.
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Table 6
Bacteriologica I response assessed by the Data Review Committee in the BPPS.
Diagnosis Visit n Bacteriological response Eradication 95% Cl
a
Era P Era Col Per P Mic Sup Rec Ind rate® (%)
Overall Day4 13 11(84.6) 2(154) 0 0 0 0 0 0 0 100 75.3-100
EOT 21 12(57.1) 6(286) 2 (95) © 0 0 0 0 1(48) 100 83.2-100
TOC 21 4(19.0) 17(81.0) O 0 0 0 0 0 0 100 83.9-100
Infectious peeritonitis or abdominal abscess  Day 4 9 7(77.8) 2(222) 0 0 0 0 0 0 0 100 66.4—-100
EOT 17 8(47.1) 6(353) 2(118) © 0 0 0 0 1(59) 100 79.4—100
TOC 17 0 17(100) © 0 0 0 0 4] 0 100 80.5—100
PID Day 4 4 4 (100) 0 0 0 0 0 0 4] 0 100 39.8—100
EOT 4 4 (100) 0 0 o] 0 0 0 0 0 100 39.8—100
TOC 4 4(100) 0 0 4] 0 4] 0 0 0 100 39.8—-100

Values represzent the number (%) of subjects.
BPPS: bacterioalogic per protocol set; n: number of subjects in whom infections were identified; Era: eradication; P Era: presumed eradication; Col: colonization; Per:
persistence; P Per: presumed persistence; Mic: microbial substitution; Sup: superinfection; Rec: recurrence of infection; Ind: indeterminate; Cl: confidence interval; EOT: end
of treatment; "TOC: test of cure; PID: pelvic inflammatory disease.

@ Eradication rate = (Era + P Era + Col)/(n — Ind) x 100.

Table 7

Clinical resporise by MIC for anaerobic pathogens assessed by the Data Review Committee in the BPPS.

Pathogen Mic Visit n Clinical response Eradication rate® (%)
(ng/ml) Cure Improved Ineffective Ind
Infectious pperitonitis or abdominal abscess
Eggerthella leenta 1/128 EOT 1 0 1(100) 0 0 100
TOC 1 1(100) 0 0 0 100
Parvimonas snicra 0.5/<0.06 EOT 2 a 2 (100) 0 0 100
TOC 2 2(100) 0 0 0 100
Clostridium spp. <0.06/1 EOT 1 ] 1(100) 0 0 100
TOC 1 1(100) 0 0 0 100
Bacteroides f7agilis 1/>128 EOT 1 0 1(100) 0 0 100
TOC 1 1(100) 0 0 0 100
2/4 EOT 1 0 1(100) 0 0 100
TOC 1 1(100) 0 0 0 100
2/16 EOT 1 0 1(100) 0 0 100
TOC 1 1(100) [¢] 0 0 100
2/32 EOT 1 0 1(100) 0 0 100
TOC 1 0 1(100) o] 0 100
2/64 EOT 1 0 1(100) o] 0 100
TOC 1 1(100) 0 0 0 100
Bacteroides .salyersiae 1/32 EOT 1 0 1(100) 0 0 100
TOC 1 1(100) 0 0 0 100
Bacteroides t hetaiotaomicron 0.25/128 EOT 1 (o] 0 o} 1(100) -
TOC 1 1(100) 0 o] 0 100
2/64 EOT 1 0 1(100) o 0 100
TOC 1 1(100) 0 0 0 100
Bacteroides vculgatus 0.25/>128 EOT 1 1(100) 0 0 0 100
TOC 1 1(100) 0 0 0 100
Bacteroides >«ylanisolvens 1/32 EOT 1 0 1(100) 0 0 100
TOC 1 1(100) 0 0 0 100
Bacteroides :2vatus 2/>128 EOT 1 0 1(100) 0 0 100
TOC 1 1(100) 0 0 0 100
Fusobacteriuwmm nucleatum <0.06/0.5 EOT 1 0 1(100) 0 o} 100
TOC 1 1(100) 0 0 o] 100
Fusobacteriwm necrophorum NA EOT 1 0 1(100) 0 0 100
TOC 1 1 (100) 0 0 0 100
PID
Gemella mor billorum >128/0.5 EOT 1 0 1(100) 0 0 100
TOC 1 1(100) ] 0 0 100
Prevotella inzermedia 0.5/<0.06 EOT 1 0 1(100) 0 0 100
TOC 1 1(100) 0 0 0 100
Fusobacterivvam nucleatum <0.06/1 EOT 1 0 1(100) 0 0 100
TOC 1 0 1(100) 0 0 100

Values represeent the number (%) of subjects.
BPPS: bacteriexlogic per protocol set; n: number of subjects in whom pathogens were identified; Ind: indeterminate; EOT: end of treatment; TOC: test of cure; NA: not
applicable; PID: pelvic inflammatory disease.

@ MIC of MMZ/MIC of CTRX.

5 Eradication rate = (Cure -+ Improved)/(n — Ind) x 100.
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Table 8

Bacteriological response by MIC for anaerobic pathogens assessed by the Data Review Committee in the BPPS.

Pathogen MIC? Visit n Bacteriological response Eradication rate® (%)
(ug/mi) Era P Era Col Per P Per Rec Ind
Infectious peritonitis or abdominal abscess
Eggerthella lenta 1/128 EOT 1 1(100) 0 0 4} 0 0 0 100
TOC 1 0 1 (100) 0 0 0 0 0 100
Parvimonas micra 0.5/<0.06 Day 4 1 0 1(100) 0 0 0 0 0 100
EOT 2 1 (50.0) 1 (50.0) 0 0 0 0 0 100
TOC 2 ¢] 2(100) 0 0 0 0 0 100
Clostridium spp. <0.06/1 ECT 1 0 0 0 0 0 0 1(100) -
TOC 1 0 1(100) 0 0 0 0 0 100
Bacteroides fragilis 1/>128 Day 4 1 1(100) 0 0 0 0 0 0 100
EOT 1 1(100) 0 0 0 0 0 0 100
TOC 1 [¢] 1(100) 0 0 0 0 0 100
2/4 EOT 1 (¢] 1(100) 0 ¢] 0 0 0 100
TOC 1 0 1(100) 0 0 0 0 0 100
2/16 Day 4 1 1(100) 0 0 0 0 0 0 100
EOT 1 1(100) 0 0 0 0 0 0 100
TOC 1 0 1(100) 0 0 0 0 0 100
2[32 EOT 1 0 0 1(100) 0 0 0 0 100
TOC 1 0 1(100) 0 0 0 0 0 100
2/64 Day 4 1 1(100) 0 0 0 0 0 0 100
EOT 1 1(100) 0 0 0 0 0 0 100
TOC 1 0 1(100) 0 0 0 0 0 100
Bacteroides salyersiae 1/32 Day 4 1 0 1(100) 0 0 0 0 0 100
EOT 1 0 1(100) 0 0 0 0 0 100
TOC 1 0 1(100) 0 0 0 0 0 100
Bacteroides thetaiotaomicron 0.25/128 EOT 1 1(100) 0 0 0 0 0 0 100
TOC 1 0 1 (100) 0 0 0 0 0 100
2/64 Day 4 1 0 1(100) 0 0 0 0 0 100
EOT 1 0 1(100) 0 0 0 0 0 100
TOC 1 0 1(100) 0 0 0 0 0 100
Bacteroides vulgatus 0.25/>128 Day 4 1 0 1(100) 0 0 0 0 0 100
EOT 1 0 1(100) 0 0 0 0 0 100
TOC 1 0 1(100) 0 0 0 0 0 100
Bacteroides xylanisolvens 1/32 EOT 1 1(100) o] 0 0 0 0 0 100
TOC 1 0 1(100) 0 0 0 0 0 100
Bacteroides ovatus 2/>128 EOT 1 0 0 0 0 0 0 1(100) -
TOC 1 0 1(100) 0 0 0 0 0 100
Fusobacterium nucleatum <0.06/0.5 Day 4 1 0 1(100) 0 0 0 0 0 100
EOT 1 4] 1(100) 0 0 0 0 0 100
TOC 1 4] 1(100) 0 0 0 0 0 100
Fusobacterium necrophorum NA EOT 1 0 0 0 0 0 0 1(100) -
TOC 1 0 1(100) 0 0 0 0 0 100
PID
Gemella morbillorum >128/0.5 Day 4 1 1(100) 0 0 0 0 0 0 100
EOT 1 1 (100) 0 0 0 0 0 0 100
TOC 1 1 (100) 0 0 0 0 0 0 100
Prevotella intermedia 0.5/<0.06 Day 4 1 1 (100) 0 0 0 0 0 0 100
EOT 1 1 (100) 0 0 0 0 0 0 100
TOC 1 1 (100) 0 0 0 0 0 0 100
Fusobacterium nucleatum <0.06/1 Day 4 1 1(100) 0 0 0 0 0 0 100
EOT 1 1(100) 0 0 0 0] 0 [¢] 100
TOC 1 1(100) 0 0 0 0 0 0 100

Values represent the number (%) of subjects.

BPPS: bacteriologic per protocol set; n: number of subjects in whom pathogens were identified; Era: eradication; P Era: presumed eradication; Col: colonization; Per:
persistence; P Per: presumed persistence; Rec: recurrence of infection; Ind: indeterminate; EOT: end of treatment; TOC: test of cure; NA: not applicable; PID: pelvic in-

flammatory disease.
2 MIC of MNZ/MIC of CTRX.
b Eradication rate = (Era + P Era + Col)f(n — Ind) x 100.

combination, carbapenams, moxifloxacin, garenoxacin, and sita-
floxacin resulted in the emergence of resistant pathogens and an
increased risk for Clostridium difficile infection. Increased resistance
rates to clindamycin, which is used as an alternative antianaerobic
agent, have also been reported among anaerobic pathogens
[11-13,16]. Therefore, MNZ-IV/CTRX can be useful to treat anaer-
obic infections as an antimicrobial therapy that prevents the
emergence of drug-resistant strains.

MNZ-IV/CTRX was effective in 1 subject with both infectious
peritonitis and abdominal abscess in whom a metallo-B-lactamase-
producing B. fragilis strain (MIC of MNZ, 2 pg/ml) was identified.
Since MNZ shows in vitro antimicrobial activity against metallo-f-

lactamase-producing carbapenem-resistant strains [24], MNZ may
provide a useful option for the treatment of infectious disease
involving metallo-B-lactamase-producing anaerobic pathogens.
The emergence rate of MNZ-resistant anaerobes is generally low,
but a slight decrease in susceptibility to MNZ among anaerobes
including Bacteroides spp. has been reported [24,25]. The appro-
priate use of MNZ is important for the treatment of anaerobic in-
fections to prevent the emergence of MNZ-resistant anaerobes. It is
thus desirable to not only administer MNZ, but also various anti-
microbial classes equally for anaerobic infections to prevent the
excessive use of MNZ. Since clinicians frequently choose clindamy-
cin for anaerobic infections, resistance to clindamycin is a growing
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Table 9

Anaerobic pathogens with resistance to antimicrobials other than MNZ and CTRX, MICs, and clinical and bacteriological responses to the pathogens when MNZ-IV combinied

with CTRX was administered.

Subject ID Anaerobic pathogen MIC of MNZ MIC of CTRX MIC of other drugs Clinical response Bacteriological response
(ng/ml) (ng/ml) (ng/ml)

1 Bacteroides xylanisolvens 1 32 Clindamycin: >128 EOT: Improved EOT: Era
Cefepime: 128 TOC: Cure TOC: P Era
Cefozopran: >64

Eggerthella lenta 1 128 Clindamycin: 0.12

Cefepime: 128
Cefozopran: 32
Sulbactam/Cefoperazone: 64

2 Bacteroides vulgatus 025 >128 Clindamycin: >128 EOT: Cure Day 4: P Era
Cefepime: >128 TOC: Cure EOT: P Era
Cefozopran: >64 TOC: P Era
Penicillin G: >128
Ampicillin: >128
Piperacillin: 128

3 Bacteroides thetaiotaomicron 2 64 Cefepime: >128 EOT: Improved Day 4: P Era
Cefozopran: >64 TOC: Cure EOT: P Era

Bacteroides salyersiae 1 32 Cefepime: 64 TOC: P Era

Cefozopran: >64

4 Bacteroides ovatus : 2 >128 Cefepime: >128 EOT: Improved EOT: Ind
Cefozopran: >64 TOC: Cure TOC: P Era
Penicillin G: >128
Ampicillin: >128
Piperacillin: >128

5 Bacteroides thetaiotaomicron 0.25 128 Cefepime: >128 EOT: Ind EOT: Era
Cefozopran: >64 TOC: Cure TOC: P Era

6 Bacteroides fragilis 2 32 Cefepime: 64 EOT: Improved EOT: Col
Cefozopran: 64 TOC: Improved TOC: P Era
Penicillin G: 64

7 Bacteroides fragilis 1 >128 Cefepime: >128 EOT: Improved Day 4: Era
Cefozopran: >64 TOC: Cure EOT: Era
Penicillin G: >128 TOC: P Era
Ampicillin: >128
Piperacillin: 128

8 Bacteroides fragilis 2 64 Cefepime: 128 EOT: Improved Day 4: Era
Cefozopran: >64 TOC: Cure EOT: Era
Penicillin G: >128 TOC: P Era

Ampicillin: >128
Piperacillin: >128

MNZ: metronidazole; CTRX: ceftriaxone; IV: intravenous; EOT: end of treatment; TOC:

indeterminate.

issue in the treatment of anaerobic infections. Similarly, there might
be a possibility that the excessive use of MNZ for anaerobic in-
fections may result in an increase in MNZ resistant anaerobes.

In this study, MNZ-IV in combination with CTRX was well
tolerated, and demonstrated excellent clinical and bacteriolog-
ical efficacy in the treatment of hospitalized Japanese subjects
with infectious peritonitis, abdominal abscess or PID. These re-
sults indicate that MNZ-IV/CTRX therapy can be a reasonable
option for the empirical treatment of anaerobic infectious dis-
eases involving antibiotic-resistant organisms in clinical
practice.

The use of MNZ is recommended for the treatment of the
various anaerobic infections referred to in textbooks and guide-
lines [7—10,26—31]. However, there has been little information on
the efficacy’ and safety of MNZ-1V in Japanese patients with other
anaerobic infections than infectious peritonitis, abdominal ab-
scess, or PID. Therefore, some clinical research will be needed for
further evaluation of the efficacy and safety of MNZ-1V in Japanese
patients.
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ABSTRACT

Vulvovaginal candidiasis is the second most common cause of vaginal infections following bacterial
vaginosis. For the treatment of vulvovaginal candidiasis, antifungal agents are used either as topical
(vaginal tablets and cream) or oral formulations. A single oral 150 mg dose of fluconazole has been
recommended as the standard therapy for uncomplicated, acute vulvovaginal candidiasis in global
guidelines; however, in Japan oral fluconazole therapy has not been approved. We conducted a phase 3
study to evaluate the efficacy and safety of a single oral 150 mg dose of fluconazole in Japanese subjects
with vulvovaginal candidiasis for regulatory submission. A total of 157 subjects received a single oral
150 mg dose of fluconazole. Candida species (104 strains) were identified by fungal culture from 102
subjects at baseline, including Candida albicans (100 strains). The efficacy rate for the therapeutic
outcome (assessed based on a comprehensive evaluation of the clinical and mycological efficacy in each
subject) was 74.7% (74/99) on Day 28 in the modified Intent-To-Treat (m-ITT) population. Concerning the
clinical and mycological efficacy on Day 28 in the m-ITT population, the cure, cure or improvement, and
eradication rates were 81.6%, 95.9%, and 85.9%, respectively. The most common treatment-related
adverse events were diarrhea and nausea (1.9% for each). No clinically significant safety issues were
reported. A single oral 150 mg dose of fluconazole demonstrated excellent therapeutic efficacy and was
well tolerated in Japanese subjects with vulvovaginal candidiasis.
Clinical registration number: NCT01806623.
© 2015, Japanese Society of Chemotherapy and The Japanese Association for Infectious Diseases.
Published by Elsevier Ltd. All rights reserved.

1. Introduetion

[1-3]. A positive vaginal culture for Candida species is found in
approximately 15% of non-pregnant adolescent women, and 30% of

Vulvova ginal candidiasis is an infection of the vulva and/or va-
gina causeel by Candida species. Vulvovaginal candidiasis is the
second mo:st common cause of vaginal infections after bacterial
vaginosis, and is often diagnosed at primary care clinics for ob-
stetrics and gynecology [1-3].

The mo st common causative pathogen of vulvovaginal candi-
diasis is Cardida albicans, followed by Candida glabrata, which are
part of the indigenous flora of the gastrointestinal tract and skin

* Corresponding author. Clinical Research, Development Japan, Pfizer Japan Inc.,
3-22-7 Yoyogi- Shibuya-ku, Tokyo 151-8589, Japan. Tel.: +81 3 5309 7010; fax: +81
3 5309 9060. .

E-mail adelress: miyako.matsumizu@pfizer.com (M. Matsumizu).

http://dx.doi.6'rg/10.1016/j.,jiac.2015.03.011

pregnant women in Japan, but most women only have Candida
species in the vagina and are asymptomatic, but are not diagnosed
as having candidiasis, and do not require treatment. Treatment is
required by approximately 35% of non-pregnant women with
vaginal Candida species, and 15—30% of pregnant women with
vaginal Candida species [1]. The infection caused by Candida affects
70—75% of women at least once during their lives, and is most
common in young women of childbearing age [1-3].

For the treatment of vulvovaginal candidiasis, antifungal agents,
either as topical (vaginal tablets and cream) or oral formulations,
are used. In European countries and the United States (US), for the
treatment of uncomplicated vaginal candidiasis, a single oral
150 mg dose of fluconazole is recommended by the 2010 Sexually

1341-321X/© 2015, Japanese Society of Chemotherapy and The Japanese Assodiation for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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transmitted disease treatment guidelines of the CDC [3] and the
Sanford Guide to Antimicrobial Therapy 2014 [4].

In Japan, oral therapy with antifungal triazoles such as flucon-
azole has not been approved for vulvovaginal candidiasis, and
topical therapies such as vaginal tablets and cream has been clin-
ically used. In accordance with the Diagnosis and Treatment
Guidelines for Sexually Transmitted Diseases 2011 in Japan, 100 mg
of either clotrimazole, miconazole, isoconazole or oxiconazole is
recommended as a daily treatment with vaginal tablets or pessary
for uncomplicated acute vulvovaginal candidiasis, which in prin-
ciple requires daily hospital visits and a vaginal douche prior to
administration. For patients who cannot visit the hospital daily,
vaginal administration of a weekly dose of 600 mg isoconazole or
oxiconazole is recommended after vaginal douche [1]. However, it
is difficult for patients to administer vaginal tablets or a pessary,
which is painful, by themselves, and therefore it often results in
incompliance due to the burden of treatment [5—7].

Fluconazole, a triazole antifungal agent, has clinically been
widely used with the indication for deep mycosis as an oral drug
(capsules) and injection in Japan since it was launched in 1989. As
for the treatment of vulvovaginal candidiasis, a single oral 150 mg
dose of fluconazole, if implemented in Japan, would be of clinical
significance as a new and satisfactory treatment option providing
better dose compliance than topical therapies.

The aim of this study was to investigate the efficacy and safety
profile of a single oral 150 mg dose of fluconazole for the treatment
of Japanese subjects with vulvovaginal candidiasis for regulatory
submission.

2. Subjects and methods

This study was conducted in accordance with the International
Conference on Harmonisation of Good Clinical Practice Guidelines,
the principle of the Declaration of Helsinki, and all applicable laws
and regulations at 10 medical centers nationwide in Japan between
March 2013 and November 2013. The protocol was approved by the
Institutional Review Boards of all participating study sites. All
subjects provided written informed consent before enrollment. The
study was conducted in accordance with advice from the Phar-
maceuticals and Medical Devices Agency (PMDA) after the appro-
priateness of the study design, endpoints, analysis set, inclusion
criteria, and so on were discussed with the PMDA.

2.1. Study design

This multicenter, open-label, non-comparative phase 3 study
was designed to evaluate the efficacy and safety of a single oral
150 mg dose of fluconazole in Japanese subjects with vulvovaginal
candidiasis. The target number of subjects was 99 who were in the
modified Intent-To-Treat (m-ITT) population and whose thera-
peutic outcomes on Day 28 would be evaluated as effective or
ineffective. All the subjects took 3 fluconazole 50 mg capsules orally
only once on the first day of the treatment. The efficacy and safety
were evaluated up to Day 28.

2.2. Eligibility criteria

Female Japanese subjects aged 18 years or older (<80 years in
principle), who had clinical signs and symptoms of vulvovaginal
candidiasis with a total symptom severity scores of 4 or higher, and
were positive for Candida by fungal culture were eligible. Clinical
signs and symptoms were evaluated as follows: (A) symptom
severity scores: 0 = no symptoms, 1 = mild, 2 = moderate, and
3 = severe, for vulvovaginal itching, vulvovaginal burning sensa-
tion, excoriation of the vulva, vaginal discharge, vulva edema,

redness of the vulva, and vaginal redness; and (B) property of
vaginal content scores: 0 = normal, T = mucoid, 2 = paste-like, and
3 = cottage cheese-like, cheese-like or granular.

Exclusion criteria included the following: a history of hyper-
sensitivity to fluconazole; diabetes; severe renal dysfunction; liver
disorder; heart disease or electrolyte abnormality; pregnancy or
lactation; serious underlying diseases or complications; possible
accompanying trichomonas vaginitis or bacterial vaginosis, vagi-
nitis caused by Chlamydia or Gonococcus, or herpes simplex;
chronic vulvovaginal candidiasis; vaginal pH > 5.0; the previous
use of systemic antifungals within 4 weeks before starting the
study medication, or the previous use of local (vulval or intra-
vaginal) antifungals within 2 weeks before starting the study
medication; not willing to avoid sexual relations up to 28 days after
the dosing; menstruation at enroliment, or next menstruation ex-
pected to start within 1 week after the study medication; diagnosis
of being immunocompromised.

The following concomitant medications and therapy were pro-
hibited up to Day 28: antifungals, antimicrobials, and antiallergic
drugs (oral, injection, topical [vulval or intravaginal| drugs); human
immunoglobulin; colony stimulating factor; corticosteroids;
vaginal douching after the study medication; and other investiga-
tional drugs or medical devices. The use of antimicrobials was
allowed for subjects who turned out to have accompanying tri-
chomonas vaginitis, bacterial vaginosis, vaginitis caused by Chla-
mydia or Gonococcus or herpes simplex after enrollment.

2.3. Assessments

The primary endpoints included therapeutic outcomes deter-
mined by investigators on Days 7, 14, 28, and at discontinuation.
Primary evaluation was therapeutic outcome on Day 28.

Therapeutic outcome was assessed based on the comprehensive
evaluation of clinical and mycological efficacy of each subject ac-
cording to the criteria shown in Table 1.

2.3.1. Clinical efficacy

Clinical efficacy was assessed based on the evaluation of clinical
signs and symptoms (vulvovaginal itching, vulvovaginal burning
sensation, excoriation of the vulva, vaginal discharge, vulval edema,
redness of the vulva, vaginal redness, property of vaginal content).
Clinical efficacy was judged as “cured” or “improved” if the clinical
symptoms at the start of treatment had resolved or improved at the
assessment time point; “ineffective” if neither the criteria for
“cured” nor “improved” were met, or the treatment failed and other
antifungals were administered for the treatment of vulvovaginal
candidiasis; “indeterminate” if efficacy assessment was difficult or
not determined because of missing data or failure to conduct the
test, or other antifungals were administered for the treatment of
other infections than vulvovaginal candidiasis.

2.3.2. Mycological efficacy
The causative pathogen was identified by vaginal discharge
culture before the study medication on Day 1 and on Days 7,14 and

Table 1
Criteria for determining the therapeutic outcomes.

Clinical efficacy Mycological efficacy

Eradication Persistent Indeterminate
Cure Effective Ineffective Indeterminate
Improvement Ineffective Ineffective Indeterminate
Ineffective Ineffective Ineffective Ineffective
Indeterminate Indeterminate Ineffective Indeterminate
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28. Mycological response was assessed based on the results of
culture. Mycological efficacy was judged as “eradication” if the
original pathogen was not identified in the vaginal discharge;
“persistence” if the original pathogen remained in the specimens or
other antifungals were administered for the treatment of vulvo-
vaginal candidiasis; “indeterminate” if efficacy assessment could
not be determined because of a failure to conduct the vaginal
discharge culture etc., or other antifungals were administered for
the treatment of other infections than vulvovaginal candidiasis.

2.4. Safety assessment

Safety data were obtained from the findings of clinical signs/
symptoms, physical examinations, vital signs, and laboratory data
up to Day 28. The causality and severity of the adverse events were
evaluated by the investigators (or sub-investigators), based on the
Medical Dictionary for Regulatory Activities terminology.

2.5, Statistt'cal analysis

Efficacy analyses were mainly conducted of m-ITT subjects with
vulvovagin.al candidiasis who received the study drug, were posi-
tive for Candida by culture on Day 1 (before dosing), and whose
therapeutic outcome on Day 28 was evaluated as effective or
ineffective.

The prirmary endpoint was the efficacy rate of the therapeutic
outcome in the m-ITT population on Day 28, and the efficacy would
be confirmeed if the lower bound of the 95% confidence interval (CI)
of the therapeutic success rate was greater than 38% (pre-specified
threshold walue).

The safe-ty analysis set was defined as all subjects who received
the study d rug.

Assuming that the therapeutic success rate in this study would
be 54% based on the efficacy results of 2 previous US phase 3
studies, anel the lower bound of the 95% CI (threshold value) for the
success rate was set to be 38%, which was derived from the
mycological eradication rate in meta-analysis literature [8], 99
subjects were needed in the m-ITT population to ensure a statistical
power of 90% at a one-sided significance level of 0.025. Assuming
that Candid a was detected in the vulva and/or vagina in 80% of the
subjects presenting with such symptoms as vulvovaginal itching
and increa=e in vaginal discharge, 130 subjects were needed to be
enrolled.

3. Results
3.1. Subject disposition and demography

In this =study, a total of 157 subjects were assigned and all of
them receiwed the study drug. Of these, 99 subjects completed the
study, and 58 discontinued the study due to the following: (A) not
meeting the inclusion criteria in 56 subjects (55 were negative for
Candida by fungal culture, and 1 had abnormal values for liver
function tests, which met the exclusion criteria); (B) voluntary
withdrawal from the study in 1 subject; and (C) adverse events not
related to the study drug (vulvovaginitis trichomonal) in 1 subject.
Of the 157 s.ubjects who received the study medication, 55 were not
included in the m-ITT population because they were negative for
Candida by fungal culture, and the remaining 102 subjects formed
the m-ITT population. The safety analysis set included all 157
subjects.

Table 2 summarizes the baseline demographic and other char-
acteristics ©of the subjects.

At baseline, 104 strains of Candida were identified by fungal
culture in 102 of 157 subjects: C. albicans (100 strains), Candida

Table 2
Baseline demographic and other characteristics of subjects with vulvova-
ginal candidiasis in the m-ITT population.

Variable m-ITT population (N = 102)
Age (years)

Mean (SD) 31.9(8.2)

Range 18-55
Body weight (kg)

Mean (SD) 53.9(11.5)

Range 40.0-136.8

Severity of vulvovaginal candidiasis (n (%))

Mild 11 (10.8)
Moderate 73 (71.6)
Severe 18 (17.6)

Number of occurrence of vulvovaginal candidiasis for the last 1 year (n (%))

0 80 (784)
1 or more 22 (21.6)
1-3 22
1 16
2 4
3 2
4 or more 4]

m-ITT, modified intent-to-treat.

parapsilosis (2 strains), C. glabrata, and Candida sp. (1 strain each)
(multiple strains were identified in 2 subjects). The MICssp and
MICsgg of fluconazole, oxiconazole, isoconazole, clotrimazole, and
miconazole for C. albicans, C. parapsilosis, and C. glabrata isolates are
shown in Table 3. Severity scores assigned to each clinical symptom
at baseline are summarized in Fig. 1. More than half of the subjects
had moderate to severe vulvovaginal itching and vaginal discharge.
The property of vaginal content was paste-like, cottage cheese-like,
or granular in most subjects.

3.2. Efficacy results

The rate of “effective” for the therapeutic outcome in the m-ITT
population was 33.7% (95% Cl: 24.2—44.3%) on Day 7, 54.2%
(43.7-64.4%) on Day 14, and 74.7% (65.0—82.9%) on Day 28
(Table 4). Efficacy was confirmed since the lower bound of the 95%
ClI of the therapeutic success rate on Day 28 (65.0%) was greater
than 38% (pre-specified threshold value).

For clinical efficacy in the m-ITT population, the cure rate was
34.8% on Day 7, 57.3% on Day 14, and 81.6% on Day 28. The cure or
improvement rate was 100.0% on Day 7, 99.0% on Day 14, and 95.9%
on Day 28 (Table 5).

For the mycological efficacy in the m-ITT population, the
mycological eradication rate was 95.7% on Day 7, 89.8% on Day 14,
and 85.9% on Day 28 (Table 6).

Most subjects whose therapeutic outcomes were assessed as
“ineffective” showed “improvement” and “eradication” for clinical
and mycological efficacy, respectively (57/61 on Day 7, 33/44 on
Day 14, and 10/25 on Day 28). Three subjects had “ineffective” for
clinical efficacy and “persistence” for mycological efficacy on Day
28.

Changes in the percentages of subjects with some clinical signs
and symptoms are shown in Fig. 2. All the clinical signs and
symptoms improved from Day 3.

3.3. Safety results

Among the 157 subjects in the safety analysis set, 12 subjects
(7.6%) experienced treatment-related adverse events (Table 7).

— 265 —



