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Table 1. Development

of antibacterial agents in Japan

Period 19111955 1956—-1975 1976—-1995 1996—2015 Total

Penicillins 11 16 10 1 38
Cephems 0 6 40 2 48
Carbapenems and other f-lactams ™! 0 0 8 5 13
Aminoglycosides 7 8 8 0 23
Macrolides and lincosamides 5 15 8 2 30
Tetracyclines 5 9 0 1 15
Peptides*? and other antibiotics** 9 8 4 4 25
Sulfonamides 19 11 2 0 32
Pyridone carboxylates 0 2 12 6 20
Miscellaneous antibacterials** 10 4 0 2 16
Anti-TB*5 and anti-HD *° drugs 11 14 3 28
Total 77 93 92 26 288
*1 monobactams, f-lactamase inhibitors
*2 including glycopeptides and lipopeptides
*3 chloramphenicol, fosfomycin, novobiocin, fusidic acid, mupirocin, streptogramins
** arzenobenzoles, nitrofurans, thiamphenicol, linezolid
*5 anti-TB: anti-tuberculous
*6 anti-HD: anti-Hansen'’s disease
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Fig. 1. Development of antibacterial agents in Japan.
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12K El Merck f1: 78 cefoxitin, %% [F Glaxo %L %% cefurox-
ime% %% L, NA v ®Hoechstth & 75 v 2 ®
Roussel #1:A33: [/ T cefotaxime DB EZIT-THBY, b
PSECIE 1980 4E 12 =344 cefmetazole #5858 L, RHZE
i T3ERR A 1L O cefotiam 28 FRIR ikBR 2 & 2 CIHKFASE
EPHEDOLNTVBIRATH Y, Wb bE MM - 5
ST LR (k77O ARY Y REETFIA Y
YERBIUHFH LT 7AYo REEGDL) OREH
DREEYTH 5720 T2, E/NF ¥ A% azutreonam
R0 A VNN B SROD imipenem O HTERIAR ER b #ED 57
THY, -7 7% 2RPAEMHOEEHM AL Lo & L
TV, BEED B-F5 7 7 22 PUEWE O BFIRIICD
WA R R S TR I HE D o T 7z
HIHRFEOZFEEICLZENLRIV 2RI N
W,

RO X HI, 7 2 A RPUAEWE DY 1980 AU T
RREAFFCLICED B-T 2 ¥ — R AT D
T PER O S 28U L, B B-5 7 ¥ < — LS

Wik & S N7z KE Squibb #1:® Karen Bush 1%, #
NOFHROBEEZED -9 7y ~—CEHEREICLDY
ST HT LR 1989 4FITIRBY L, ZOH%ROFHO -
778 —EOWEDVERSINLDITIE LT, FHDOY
ST R FESY LT b, Ambler 7MED £ ¥ %M
.» & 9 5 Class A T Bush %5 % @ Group 2 @ subgroup
2be 12)% 9 %A TEM #IB X O SHV BY 32 13 2 2 4 3k
LR M & 7 5 T B Y extended-spectrum B-lactamase
(ESBL) & LT, ZOEENMEEL > Twb, FHERIZ
subgroup 2be (2B 3 5 CTX-M BIEF# & 2l ICE T L
TEY, Whw b HENUI LD cefepime % b MK HS
HELTHEHEHENTWEN B-F 7 ¥ < — Y IHESE tazo-
bactam (TAZ) IZX DERBHEIND Z EDRBDLNT
W5,

Ambler Z O H SR % {GPE L IZE e Class B id 7 v
INANA B RPUEW R R IR SRS A AL TEY,
AF0 B=-F 7 5 —E¥LIFHNNREAT =¥ LN,
Bush 7738 Tlid Group 3 & ENTWwb, 2009 4E1214 ~ F
@ New Delhi TIREEEG: & FE5E L 72 ifA78 2> 5 7508 L
iSRRI B AR A 0 p-5 7 < — X2 ELET S
C LAY E N, NDM-1 & @£ S 7z, NDM-1 ik
Bush %53 T subgroup 3a 12 )& 3 % VIM-2 [ZHH L3 %
P, T XA ), BUREEDNE L, A VN A
LR E ICEERE R R TR L, oA S u B~
7y ==X EMERTHSL L, HHRMITTERY ST
%o

4)  BHEHAEWE - PUNIE OWFTE B I8 O FERE

<7 a5 4 KRPUEWE erythromycin (EM) &, #%
CIH 5 R BEEIC X 2R 0 i % 20, PURIEEDS
Lbhsd k& B0 X % BIEEEDOBIVEH A EEE
TdH %5, EM O % 4K T & 5 roxithromycin B & OF
clarithromycin (CAM) ZBEMIC X 250 %2 2112 <L
RIFRBO0INEZ R L, AR TH %, FFI2 CAM
&, WEERCRACHRELS R, 79IV T RICK BIRE
RBLOTHHEABEROERICAENTH 5. EM O 14 BB
7054 FEEPIERKINTIHLEEREEZERT %
azithromycin 1%, FiRE R 25 60 BRI K SBERRE T
By, W51 H 1S %2 3 HEICR S Hikz &
BHOD LHENTONS,

LAL%RAS, Tt OERNEE LOYEE)s % Shi:
EM #FEMAIE, WP R ESYE IS8 L CTid EM & REICH
FERHIECE v, EMOY 7 a5 A4 FERO 3ALICH
A9 AW EREO L-cladinose &, FLRIEMEIC G35 & &
BICIHER AR S 5T oMET H Y, Loz
IZERES % & 3Aiid s Mk & % ) Pk 2R S
% BDT, 1551720 Lcladinose ki 7 b5 1 K&
AT & NS ZE 23 T b 720 L-cladinose @ Fi7: 12
Lo THEL KT LHmEEEE, ~27u74 FEO 11
L& 12 OB THFH V= VERZER ST, Z0EH
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JFFIATFOREBBERT L2 212ED, KT LRI
WEEICTH I EATE, —fk4 telithromycin (TEL) 3
RIS NIz 75 2 AD Aventis #ETIE, UL
TW/2EM % CAM B X U= ¥ ) ¥ R0 %
IR L ML H RIS L THRTH 5 TEL OB
FaRMDT, WET 277 4 THEBNIET B ERR B
1230 &, KE, FkMEA (European Union ; EU) B X
CZDMoFE 4 TRBZZT 720 HAIZHB W T 2003
FERIZFEI SN, EDOTEHEHD ) BB
X7uI74 FREELTHEHIN TV, 2007 412
EU ORSE B Y J5 2 5 B E - Bk L vy 7
W RBEWEH 2SS S0, 535 EE A HIR S
N, TELIZHRMICHEH SN o7z,

7T NI A ) LRI, 1950 SEACICERIRICEA S 7z
tetracycline 7z 12 LT, 1960~1970 4EfCICBIZE &
72 doxycycline 3 & 0" minocycline (MINO) 1EHi1H A X
7 MVBEIR SN, BUR IR S T8, IR
AT AWELERLINT WD o720 DAET 2012
SRR EI N7 ) Y VAL 2 VRAD tigecycline 13,
MINO @ 9 712 +-butyl-glycylamido I8 %2 3 A L 725
AR CTH Y, MRSA ZiZ U e LT, B, A2 MHE
&% o TV B L HMED Acinetobacter baumannii (2 H H
MTH b

ZOMh, 7)) axTF PR 7VA R ) u LRl
BHOPLR IR T 2 W EIE O EREE ™ e, 25
DIPER~NORIGE L COFHILEIE ORI T I2on
TiL, I CRENRIEIPZLREINTVEOT, BRE
N7z,

m. NEEOCHEEBEHTS

1. PUAESE ORI

HRLEOPEIEDOMHEH IR OWT, ZoFEEL
BT LGN EINTBY, FEHDDOYPEOMARNZE
IR % 72 DI A A, PIRET T2
ARG U7 T 2 BRI E RS EATET, f
AN [HEF AR REBERET ] ([ X D AR HEnHE & L
THEOMBHEOAERR IR TE T, &hiE%2iE
BT 252 ERATRETH - 72 FEHT L IUE, FED
MHEEDOAPEEHIIOVWTIED % ) IEICHERTE 20
THDHH, REMOMMEIIEHICL D KREAHELTY
DT, EFIPOHEEMENT LI LIIATRETH 5,
PR O o A L W OB 25w U512 L
ThH, WOARMEEOAEREDS L ZHHEOB R
AFTELVIRITH - 72,

&AW, BAGHER I B gk [ - P
BURGE RS9 2 F i PR 358 L S B R HE T Je 326 ] @
Rk 25 41 BE I I A LIFFR i S S & L, [E6T
KRN Z R AR AR I8 9 B A8 % W e AR 2% B
L35 [EEEZNRE LIRS HABHRAE S 27 4
DB X ORGP 1k S o 3¢ 1™ 258 S e, #f

B & % 3 HE O LA BB LBtk 2 b AT
J AR E MRS Sz PRI BIT 2 HH
M BIRWOMHTIIET 4 - TH - TR - V¥ 28R
&1 (OIMS Japan) OIRFEEEICETA2ERZFH L Tw
57035, R CIE R E DO 98% MBI L Tw
%o DOEOTREHE R A OE L KT 51215,
ANOLZEZET BB DH 5O TR (WHO)
MWEFT H1HKEL = (defined daily doses : DDDs)
Z NET1,000 Ao 1 HY47- 0 I2HE L7258t (DID) &
LCHMH L, WHO ® Anatomic Therapeutic Chemical
(ATC) G ENIHE » TR S TV 5 385 O G [ A AT
ENTWABH,WHO ® ATC/DDD system (454 B
NTW5 2%, EEOWZETIE 2011 ASH W 57z, bt
EZB W T, WHO ® ATC/DDD system [ZIL#EL S 1L
TV WHRHESZHMAH SN TE Y, FHRETIIHAR
MHOPLRHIE I D W T KIS OF &2 5 JDDD 7%
B ENTW 2, FWIFROFEM 28R & 3t 16
575, DAEOMRIEDHEED ) B D 92.6% IFHEIIHL
WHETHY, BROVHEOWHLED) LD 771% FHE=
Rt 7z aRe~vrusf FRE7VvFad )/ o rRi
TdH 5B &) BTG RATIRZR

FMHE FRRORETHRTLTEIBS T, TR
FEONWTHESE SN2 A F 20% [HUBH A H B 1) i1 A&
¥ A 7 A (Japan Antimicrobial Consumption Surveil-
lance : JACS) | E & fHF 6N T, REORBEEEICBIT
LU DT TEHR, BARRERER, L7 MEH
EREFT LT L, N0 QMR L IMS Japan
PO AFTBEHT — ¥ OfFHT % G b Th A E OSSR
RE LT, MAOREZREEBMRE TS 2 LEINT
Wb, B, FEAEIHEA R o A (AMR)
M7 7 Tar77 VB ChmEINTEy, F
FAZTPER R & L C QP 388 1E 1 S 58 0 28812 70
AHIEMNEITONE LEZ BN,

BRI C i XV F — Antwerp K%%® Herman Goosens
AHLLNE 22 0, 1997 4EH 5 2003 4E O 12 EC ¥ ENZ
JHLE AN A 72 34 A ENCBWTHSR TG S 7z HiH
O EEEZ, ATT/DDD i (2004 4550 12X hIUEL
72 IEAE AT 2006 A ICHEY SNTEY, =) VRY,
72 2RY, v/uI74 FR-)rya IR A b
L7753V RYBIOF 0 v R0 R85 AT
DV ENTW5, ZDTE, 2012 4E12 European Centre for
Disease Prevention and Control (ECDC) {2 & % U5 3¢ fi
FHEiAES, HE % LR EA 28 AENZ ) Vv = — &
TAAT Y F&EMZ7230 7 EIZBWTES N, €O
AT 2014 FITEY SNz FHEEZ AL, T ~v—
7R7 T YAD L) IR LR APUR SR TR 2 SR L
TWVBEDHIUE, EEO X 5 THHRY R 2B o
PR LERD»SHAHEZHEBLTCVWSEDH Y, A
vRAF—A M) T, RESHOIGE LERD S
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Table 2. Current status of generic antibacterial drugs in Japan

[Parenteral antibacterial agents: top 10]

teicoplanin (14), vancomycin hydrochloride (13), ciprofloxacin (13),
tazobactam/piperacillin hydrate (12), sulbactam sodium/ampicillin sodium (12),

ceftazidime hydrate (12), ceftriaxone sodium hydrate (12), meropenem hydrate (9),

sulbactam sodium/cefoperazone sodium (9), clindamycin phosphate (9)

[Oral antibacterial agents: top 10]

levofloxacin hydrate (64), clarithromycin (47), azithromycin hydrate (32), cefdinir (20),

cefcapene pivoxil hydrochloride hydrate (16), tosufloxacin tosilate hydrate (15),
cefaclor (11), cefalexin (10), roxithromycin (10), cefditoren pivoxil (9),

amoxicillin hydrate (9)

Figures in parentheses: number of generic products marketed

BEERLTCBY, K= FRL7WVAY) 7S
SALOWREBEBERIH > TW B R ELHTH S,

HROFWHEOHEICH L Tid, KEINIHB X
Bill & Melinda Gates ¥ [#] @ i B) 4: % %2 1 C Princeton
KREFBRBEFIER DL & 7o TIT o 2T BEEREY 2D
LH, FDOF— %1% IMS #® MIDAS (Multinational In-
tegrated Data Analysis System) 12X 5D TH 1, iR
DNV AT T i 94% % fFE LT\ 5 EHE e L
T—=IR=A TV b, MTF—FX=RA1Z&DHDT
FHGHERETH Y, BENZHHBEHIVIEAL, 1
HEMNBERAEO—BE LTHVERETH S,

DAENC BT 2 PIREOMHRNIL, 5%, Fdolit
WM BIMHRE Y 27 24 (JACS) | O A MET 2
CZLIZLVHEOEWERIEONE Z L LIS h
505, SHOBKROBBEIB VT, Wik 2P ENLT
ATHEHEIN T2 22 M5 EE LT, BHIEED
B BBOL L EWE L7z, Table 21213, bAE DS
H oSBT S T B B3 2 A & & A
2T, BEGEBEROZ W FA 10 2R L7, 215
OBFEMBICIE, TNENICHIET 25O RIS
MAMFAET 5 DT, Fiah & BRI E Sbe ik
EDOTREV OLHW S NG, 72, LRMEOLE
Wb oI H O % T, Table 2 I8 HIEMH
PEFICHHEN T mAZ#~R72E 25, daptomy-
cin, LZD B X 1N garenoxacin Dl k & v & R &
n, 51T, BIEMDEAE L2\ flomoxef D TIHHTAERE
50 MR L ME SN TVDE I L EET LLEND
LEEZBNA,

WAl ORI E WD % &, HUMRSA T 5 teico-
planin & VEM A1z & 22z o TH Y, -7 %
~—VYHEETH S TAZ B L O sulbactam & DELEFH]
DLHOBIEMPHEREINTEY, BROBSICBWT
PR BEYSESER SN TVDEZ EARENT VS,

2. THPEREGSE O BUIR & YU SR — x4 T~

A

KPR PR E R ~ ¥ — (Centers for Disease Con-

trol and Prevention ; CDC) %2013 4£ 4 H12 “KEPIC

BU2PAWEMNEOBKR LETAMEEF"EAEKL
7278, Table 312§ £ 912, BEOBWE L TH IR
A A VER PRI E FHIE (carbapenem-resistant Entero-
bacteriaceae ; CRE) % &0 3 Wil (F), RALZWE
LCEAIMMET > A& bX7 & — @R & o 12 Wi, 8
FTREZEE L TNy a~< A ¥ Vit 7 B 5k
(VRSA) 2 LD 3WMZFIZELTH Y, KREIZHBWTIE
AR 200 73 A DL EASTE PR BRGSRE ICREB L T T, 20
ILOLRCLEL 2T 3TADPHELTWLHIRTH S
DI, TR ICHR 2 FBPTRE IS L TWwb v
FERERIAT R 2205 5 L7z, ARG HFClE—5
LTCRE £EFERENTWBD, HIVNA AR LTI
592 A NNXEA3 - ¥ OMfIE% {, Liko NDM-1
R i 95 1 W 2% #E 2B 3 % KPC (Klebsiella pneumoniae
carbapenemase) % E1Z W, MO L & R0 4L 125
T EEFOUGEE"PEZ N TWS,

F 72, FEFHO LA TIE, REWNTHSE 25 T AL
A% Clostridium difficile J&4¢iE (CDI) TABELTH Y, £
DHIBLOLRES T HATAPHECL TS ED, b
WETIZEE DO VIR AR ST b, KE
National Institute of Allergy and Infectious Diseases
(NIAID) @#i5*121&, KE o CDI BHIZ4EMH 50 A
EVIHREPETFLNTEY, CDCOTF—FTIX, £0
FRITHLT L EBENPARLTWE 2 L ERD, CDI
FEDDOTEIEMLRLTWVIEGHETH 5 & b s 73,
DYPETIIEATIE R VEEBE LT, HRXoEBEEOM
EREZONDLDON SN,

—7J7, 2012 4FEOKEDOANITIE 3/ 1439 FATH O H
AONNE 12755 T AN TH 70T, HRDOAOM
31:246 TH Y, KENZBIT S 275 3T AOHER B
BUEIC X BT, HATO 9T 350 AMHYT 2
ERET AT EDUEEN ANV, R LT, HAH
NI PE T RGAE LS & BIETTHDS, EIUT EL v RER]
WK C 228, JEAG @S O NOE BRGNS & 2012
SEODLVEORTHERE 12475 5 FADH HOMi#KIZ &
BHIETHEE, SERNARL S 3T 12 75 3 F A LRLERS L
TV, IRICEZEEEDIBLDIZANIZTLA, T4b
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Table 3. Antibiotic resistance threats in the USA (according to CDC

2013)

Urgent threats
Clostridium difficile

Carbapenem-resistant Enterobacteriaceae (CRE)

Drug-resistant Neisseria gonorrhoeae

Serious threats

Multidrug-resistant Acinetobacter

Drug-resistant Campylobacter

Fluconazole-resistant Candida (a fungus)

Extended spectrum f-lactamase producing Enterobacteriaceae (ESBLs)

Vancomycin-resistant Enterococcus (VRE)

Multidrug-resistant Pseudomonas aeruginosa
Drug-resistant non-typhoidal Sa/monella

Drug-resistant Salmonella Typhi
Drug-resistant Shigella

Methicillin-resistant Staphylococcus aureus (MRSA)
Drug-resistant Streptococcus pneumoniae

Drug-resistant tuberculosis

Concerning threats

Vancomycin-resistant Staphylococcus aureus (VRSA)

Erythromycin-resistant Group A Streptococcus

Clindamycin-resistant Group B Streptococcus

B 7.6% 23 & 2 OPLH IR T HIER IS X B Mi%T
HolBIE, MiRIZX B EHEZTTLREOIREITE
DL R B B AT, BB A B %
(NHCAP) %4 F5 A4 v ORI LT, S8 72 ik
e LT MR - YT, PERAARREEZOND
EEE IS W] &, TIHERIC X MR AR s

CZEPMETSNTEY, bAEOER LA ICBY
BRI X B CHEEMO—K & LT R O & EH %
AHENTWDLEDT, bAENIBWT, il EgE I X
D% 0OBOEMEINHTC L TCWLI LITEETH S
2NV,

WOk CLRIEE R OFE - BidE H 1 3OS FA G Rt %
HIYE T 58 HOREREZEY -4 7 ¥ A0rbih
T 7228, BN TRIEATHEA I X [ BEN Gt 5k —
NA T VA (JANIS) " BERENTWRHL, — kDK
G (C P U TR SE D2l - HEH N OY — XA T
VANERENTW 22T TH Y, B0 F—5 L iR
T 5720120, WILOILYThASE O RS ERR O PUR
HIRZVZ IR T 29— 5V AV AT L OBEDL
VS SE 2 5Tz, 2001 4E 8 A A AL L 72
HAMLE R RS RE, AREoBuEisFi¥Ee LT %
EMBAOPRHERZE —AL 5 v 2AFHEEZ VD EIFA
Tkl L7z, EEEFEICBV TIUE S 7z i
PROPUR B B MER 8 & SR IAT 9 Hiik & L CTHRTE
NACHEAFZE IS dsE s o~ 7 — & a8, AL
SRRSO MB R R L BBFSEHT O KA -
FTRICEERH L CTMERZLICXY), PaEdrs
WIEZE — A 5 VAV AT ADEE Sz,

HARLSBEFERICL2E1IHAOY—XRAL 5 VA

2, “AFAZEEOTEOTIZ 2006 451 7 ~8 A4
[ 32 i ik TULEE L 7= P 25 IR G4 &2 2 K5 % 7 T A
924 Pk 42 5 H OPTH IR 3 2 1R MR AT b 1,
ZDOREFIZ 2007 4 3 HIZ K A 2 @ Munich THifit &
7255 25 MlEIR e as (55 17 Il BROR T AR -
BYSEF A L ) ICBWTRRAY =S RS, Hll%
AERRGR & B AL R & HARRGYE a3 s
JLFH T 1995 4F & ) FIAT L T A HSLEED Journal of In-
fection and Chemotherapy (JIC &) IZBEmLE L TH
WY Sz,

HAL LA R L D =R T 7 SRR HE
HEINTHEY, §TITIPREFEGIER LR IZ OV TIES
o], PREGEEGSRE (X HRE & BAEE 2 B2 L7z 3 M2z
THEMRIER 2B LY 53 V7 HRESR L, 4t
BHTEP AEAS 1 0], H SRIAMERHEGSEAS 1 I HE S
TBY, 2006 FEH9 50 10 SERICEET 13O —X4 5
VANERINTE 2 BB, 2008 4F F Tld H AL
BHEAHMTY =R 5 VAR5 TWAS, 2009 45D
B IL H ARG 4% & HARBRBUAE A2 A 72 347
REFTEBEINTBY, ZIoOFRIIERESICE
WTHEEND & & HIC JICREICHEZE R E LTk
NTETEY, ESOHFEME DL EZE & DI
FIH SN TWwW5,

F 72, bVENI BT 2 FEAEE ORI DWW T,
PRI EGE DTEHRT NI BT PR IE ORI ot &
%oTBY, ZOL) RIELRET H72OIEHREIE
RS IE SEREHEIC L VRS2 L% Nb &
NTETW5,
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Fig. 2. Transition of annual output of ethical drugs.

3. BrBLPUTN SR B 5E D4

1990 SER LB OPLR B OB HESEEHR S hTn
BH, Fig 2 1R T X 91, EHESE GO &SN
1980 4E213H 3L 5 T TH - 72 DA 2015 4E121F
FIZ2M0M 6K THEHICKELTWEDIZLT,
PR W R R 3 o0 2 E A S 1980 4E 0 F 8,100 5 M %
Y—27 & LT ZMLD, 2015 4121312T 450 1
D) 2200 I EFTETF LT 5,

=75, 1980 4FAZ I3 A AR 3,800 & TH - 721
BReF I3 2015 4B 11X 35D 1k 3 T~ &
FAEM AN S TEY, PRE L IR LHERERL
TWh, MROZ LAHs, BEAFEORHFBEINIIEER
S O R IGEER ORI L, U TERRSE b
DOFIFEERITE L KT L7z PLRZEIL, Table 1 1IZR S
N A X 91T, 1956~1975 4F @ 20 4F ] 121X 93 & H,
1976~1995 4E o 20 4E 112 1% 92 & H ASBH 76 & L TG R
(EAENTWAY, 1996~2015 4E 0> 20 4E 121X 3 45
D 1T ® 26 W HABR SN/ EF, B
WD SBWIRISHA S TH %o HROPUHHE
BIFE D L R D - 72 b A E O BEE T B W
T, POTIEMEHETHE VG > T2 T A7 T A #
(BRI & I NBEEASEBE), A ARELSE, HR TSt
—= gk BRI L = A0R), KHARMERRIE (K
HAHLEE & R 25600, s 3%, ® by
¥ Meiji Seika 7 7 V< e EO &AL TIE, HLHEEOMHZE
FIZEERM /N E BB LT L v, HALBSME O
AR 5T, WN» O OB ANGHOWERMET b
WIRIASR W T W e ZD X ) RIRMD 0T, KM
AL HNMVERERE AR 7% delamanid 2 HABHZE L T,
01442 L2 L E®m s TBY, Lo
[3HIME (AMR) 5367 7> a v 75 12D % TR
AT BT 5 EEH I OB AD—> L LT,

-,

FZEE L ENC BT 2 IR R ISR EZHwb 2 & %
FHEL T b,

4. KRERGSET 2, KERES, BRIHOB) &

KENEGE 44 (Infectious Diseases Society of Amer-
ica ; IDSA) #%2004 4 7 H1Z “Bad Bugs, No Drugs” &
W) Fr yR=UYRITH L, 2010 4F 4 A5
DF x =% LT “The 10 x 20 Initiative” 4T H
L7z IDSA 13 & b THBMIKRERRSIZE) & 21T,
ZORRE LT, BN RTH L REAEMESRERF (US.
Food & Drug Administration ;: FDA) O Z il B A%e 3%
Shiz, KEGRZIHHAHEORE LRI 72012,
BPEAFEIA VT4 7RG 25 HNT20114ELC
“Generating Antibiotic Incentives Now Act of 2011
(GAIN )" ™2 flg L7=A, 204 T & LTOmMKY
J& 4L I 75 % 3K (qualified infectious disease product :
QIDP) D¥5%E, @QIDP DFFFFM S HEAT I R DI K,
BQIDP DO EILFEA (priority review), @QIDP @ iHHE &
72 (accelerated approval) BX U7 7 A+ hF v
(fast track) & 9 $llJE % 3% C, FHZKFRICIAT CO®
ST oORERFEEEZ LTI L L L

GAIN 20 % 20124E 7 A 1247 & 1172 “Food
and Drug Administration Safety and Innovation Act” '™
121, Title VIII & L T “Generating Antibiotic Incen-
tives Now (GAIN)” OEDFRIT SN, FDA X 58
PHEOFEESRIL E N2 2D X ) ZIRHTIZ, 2010
4E 10 H L& (2 Table 4 12779 9 M O HU i 38 A3 FDA
DEBEEFTVED, ZDH BLO 5 K% T 2014 412
LK EINTWS Z & &, 2015 4E 2 H DIRIEKEE
m AN W E PRI TH S,

KEITIL, Table4 2% 5 9 M HDP KR EINIZDT, 5%
DO 1k B 282020 4 % TIRFE S UL, IDSA @ “10
x’20" (2020 4F- F TIZ 10 i H O BILHSE) F v v X—
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Table 4. Recent approvals of antibacterial agents in the USA

Approval Antibacterial agent Company Review class
Oct 2010 Ceftaroline fosamil Cerexa Inc standard

May 2011 Fidaxomicin Cubist Pharma priority

Dec 2012 Bedaquiline fumarate Janssen Therapeut priority & orphan
May 2014 Dalbavancin Durata Therapeut priority

Jun 2014 Tedizolid phosphate Cubist Pharma priority

Aug 2014 Oritavancin The Medicines Co standard

Dec 2014 Finafloxacin Alcon Research Ltd priority

Dec 2014 Ceftolozane + Tazobactam Cubist Pharma priority

Feb 2015 Avibactam + Ceftazidime Cerexa Inc priority

VOHERERT AL LRDN, ARMHONEE R
% & C. difficile \Z% 3 % fidaxomicin 3 & U2 # i} 1 45
2§ % bedaquilline (3B =L, ¥V YT
J VRO tedizolid 132 1A T 1k Bz I Bz R & G4
(ABSSSDIZHLT1 H 1M 200mg % 6 HEBS LT,

BEFD LZD % 1 H 1,200 mg %) 2 TS5 L 720 REEIC %
SRVEHIEME LN LI Y FHEIIRE T
o LL%ASS, VARZ) aRTF FHRO dalbavancin
1 2007 4E12, oritavancin (& 2003 4E I ZEERFEI 2 52 T L

T FDA \ZAKRRHFEEZITo T 720 THY, 104EH &
BAETIRIEIYEDRA D ELL TWBEDOT, INHDEE

WMDY 10 FRNICHIFF SN E EWCEHTH 5 0 B0
SHROERMEHIE D SRR 2T E R 5 2w,

W& M @ Innovative Medicines Initiative (IMI)"C i&
2008 A ISR E S M- 5 201345 F T 5 4F [ I
20fEr—u (€) OEETERL L-LHEIN TV S,
Z O 4 O 41X EU @ FP7 (7th Framework Pro-
gramme for Research and Technological Develop-
ment) 2> Bk S, FR D O PREIERR SR FRE A2
(European Federation of Pharmaceutical Industries
and Association ; EFPIA) & BRI X X sz
A, FP7T 5 6 O 413§ X TRKEHF D IMI 0 243
(public) W #HE~OHBEL LTSN TS, IMI
OBATTR Y 27 PO %R H)ITIE, “New Drugs for Bad
Bugs (ND4BB) "7 1 75 A ®»FiZ, COMBACTE (Fk
MBI ZWPER O wR) 2 ENABLE (BRMHLZ 7 28
HRPWE T YY) L 7o070y =7 MFERESH
TBY, HBPERORBEOREL 228 LB L OH
il 1 O E FRE ORI T T Y ATV S,

Iv. MEEOCIhADLS EHETS

L. TR &G e ik (2 1) C ot R o B) %

KE IDSA @ “Bad Bugs, No Drugs” B £ UF “The 10
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Table 5. Novel antibacterial agents under clinical development phase 3
Antibacterial agent Route Drug class Potential indications Company
S-649266 iv Cephem HCAP, HAP, VAP, BSI, cUTI Shionogi & Co./GSK
Relabactam (MK-7655A) + Imipenem iv BL-1 HAP, VAP, cUTI Merck & Co.
Carbavance (RPX7009 + Meropenem) iv BL-1 HAP, VAP, BSI, cUTI Rempex (The Medicines)
Plazomicin (ACHN-490) iv Amgl HAP, VAP, cUTIL, MDR-GNB Achaogen Inc.
Solithromycin (CEM-101) po, iv FI-KL CABP, urethritis Cempra, Inc.
Omadacycline (PTK 0796) po, iv TC ABSSSI, CABP, UTIL Paratek Pharm.
Eravacycline (TP-434) po, iv FI-TC cIAL cUTI, MDR-GNB Tetrapahse Pharm.
Cefilavancin (TD-1792) iv Glycopep-Cephem cSSSI Theravance/R-Pharm.
Surotomycin (CB-183,315) iv Lipopep CDAD Cubist Pharm. (Merck)
Lafamulin (BC-3781) po, iv PLM CABP, HAP, VAP Nabriva Therapeut.
Delafloxacin (RX-3341) po, iv FI-QL ABSSSI, CABP, cUTI Melinta Therapeut.
Lascufloxacin (KRP-AM1977) po FI-QL CABP Kyorin Pharm.
Zabofloxacin (DW-224a) po FI-QL exacerbation of COPD Dong Wha Pharm.
Avarofloxacin (JNJ-Q2) po, iv FI-QL ABSSSI, CABP Furiex Pharm.
Nemonoxacin po QL CAP TaiGen Biotech.
Cadazolid (ACT-179811) po FI-QL-0XZ CDAD Actelion Pharm.
Iclaprim iv DHFR-I ABSSSI, HABP (by MRSA) MorifBio plc (Arpida AG)
Pexiganan topical Magainin II diabetic foot ulcer Dipexium Pharm.

BL-I: ff-lactamase inhibitor, Amgl: aminoglycoside, FI-KL: fluoroketolide, TC: tetracycline, FI-TC: fluorotetracycline, Glycopep: glycopep-
tide, Lipopep: lipopeptide, PLM: pleuromutilin, FI-QL: fluoroquinolone, QL: quinolone, OXZ: oxazolidinone, DHFR-I: dihydrofolate reduc-
tase inhibitor, HCAP: healthcare-associated pneumonia, HAP: hospital-acquired pneumonia, VAP: ventilator-associated pneumonia, BSI:

blood-stream infections, cUTI: complicated urinary infections, MDR-GNB: multidrug-resistant Gram-negative bacteria, CABP: communi-

ty-acquired bacterial pneumonia, ABSSSI: acute bacterial skin & skin-structure infections, cIAI; complicated intraabdominal infections,
CDAD: Clostridium difficile-associated diseases, COPD; chronic obstructive pulmonary diseases
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Table 6. Novel antibacterial agents under clinical development phase 2

Potential indications

Company

Antibacterial agent Route Drug class
Ceftaroline + Avibactam iv BL-I
Ramoplanin (NTI-851) iv Glycolipodepsipeptide
Lascufloxacin (KRP-AM1977) iv FI-QL
Zoliflodacin (EXT0914, AZD0914) po Gyrase/Topo inhibitor
Gepotidacin (GSK2140944) po, iv Topo Il inhibitor
Posizolid (AZD5847) po 0XZ
Radezolid po 0Xz
MRX-1 po 0XZ
Debio 1450 (AFN-1720) po, iv Fabl inhibitor
CG400549 po Fabl inhibitor
GSK 1322322 po, iv PDF inhibitor
Murepavadin (POL7080) iv LptD inhibitor
Ridinilazole (SMT19969) po benzimidazole
Brilacidin (PMX-30063) iv Defensin analog
LTX-109 topical Peptide

gonorrhea, MRSA-infections
CDI, VRE-infections
MRSA-infections
gonorrhea, MDR-GNB
ABSSSI, gonorrhea
TB

ABSSSI, CABP
ABSSSI

ABSSSI

ABSSSI

ABSSSI

VAP, lower RTI

CDI

ABSSSI

impetigo

AstraZeneca/Allergan plc
Nanotherapeutics, Inc.
Kyorin Pharm.

Entasis Therapeut.
GlaxoSmithKline Plc
AstraZeneca

Melinta Therapeut.
MicuRx Pharm.
Debiopharm Group
Crystal Genomics, Inc.
GlaxoSmithKline Plc
Polyphore Ltd.
Summit Therapeut.
Cellceutix Corp.

Lytix Biopharma AS

Abbreviation: see Table 3

Topo: topoisomerase, Fab: fatty acid biosynthesis, PDF; peptide deformylase, Lpt: LPS-assembly protein, CDI: Clostridium difficile infection,

TB: tuberculosis, RTI: respiratory-tract infections
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An overview of antibacterial agents in Japan: past, present, and future
Morimasa Yagisawa

Keio University Faculty of Pharmacy, Division of Drug Development and Regulatory Science, 1-5-30 Shiba-koen,

Minato-ku, Tokyo, Japan

The Japanese Society of Chemotherapy established a committee in 2013, to promote innovative develop-
ment of novel antibacterial agents against global threats of resistant infections. The committee investigates
promotive plan under the close collaboration among academia, government and industry. Japan took a lead-
ing position in providing novel antibacterial agents globally during the period of the 1980s-1990s. However,
due to the global stagnation in development of antibacterial agents, almost all major companies left the front
line of R& D for antibacterial agents, and the current situation is unpromising for the creation of novel anti-
bacterial agents active against resistant infections.

To overcome such stagnation, the Japanese government set up a task force, the Ministerial Council on the
Response to Infectious Diseases that Pose a Threat to Global Society. From the Council the “Antimicrobial
Resistance (AMR) Measures Action Plan” was published in April 2016, and various regulatory policies have
been concretized.

Meanwhile, taking it as an opportunity that Distinguished Emeritus Professor Satoshi Omura of Kitasato
University won the Nobel Prize in Physiology or Medicine 2015 through R & D on natural antimicrobial
agents for infectious diseases, there is once again an increasing momentum to invent novel antibacterial
agents in Japan.

From an overview of the historical background of the development and current situation of antibacterial
agents in Japan, and an analysis of the situation and regulatory policies of foreign countries, domestic trends
of antibacterial development in the future are discussed in this review article.



