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2000 FELLF# Clostridioides (Clostridium) difficile BREEE (CDI) (&RCKAHROICZ DRERPIET
KOJELofBLGY, EREERRPIES LTREEGE > TS, INET CDI DaEEEIL, metron-
idazole (MNZ) & vancomycin (VCM) @ 2 EFIFEVF Th o e, SEEFH IR (DI BPIERYELT
HAHEFEBERE (FMT) G EFHRAREDRRELEARERMIDONS L DICEY, ZOMRNRES
nNTW3, DHETIH, D1 FE/MT fidaxomicin (FDX) & bezlotoxumab @ 2 FHI O H fz ICARFE&
BENfc, B3 DM DIFEE LTI TICRBEKTERENTWLS FDX 1E, RNARU XS —EICLBEE
ERETAHCEICKUMRERKET A 7O A7)y VAR TH S, FREEAINGIRIREZRD, B
FREER Cld VOM & HEBR L CRBEMRIZIEL T, BRROBVC EHNRETNTWVS, FlebFo Y
BITxWd Bk FE/ 7 O—F )itk TH S bezlotoxumab (XEERAERICH WNT T T U RICHENTEHESR
MEWTZ & &R LTz, £eZDMICEIRTE cadazolid, surotomycin, ridinilazole, ramoplanin, LEF571,
CRS3123 75 EBHOF R CDI EOBRRFABRDTON TN D, ThSDOEAIIHE L TRONEET
HY, BEDSIFFLALERNENTBEERN CEREEIGET LV F-ERBLTWS, TS5IGEE
FMT A RIFEABRIER HIT T3 T EH5 RBX2660 + SER109 7= EDEE# B L ER 0B B%
LEIN TS, NS CDINTH T BFFVEFEDOHEIIIHFLND LT ATHBD, TDO—HTH
HED CDINCET 2RET —2IEAR T2 THY, REBICEDLSTBRENTON, ZTOBREMELE
SHEDMEL L DD D TWEL, ZTOROHIFHEFELZHTSEBREDL D HBEHIEZ T TLI(H

EWVWS T LDV TUEFER LTV RED D B,
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Table 1. Comparison of the characteristics of anti-Clostridioides difficile drugs
Metronidazole Vancomycin Fidaxomicin
Efficacy against CDI Yes* Yes Yes
Inhibition of spore production ND ND Yes
Activitiy against gram-negative aerobes and anaerobes High Low Low
Absorption from intestinal tract Highly Poorly Poorly
Cost Low High Very high

* The clinical response of severe CDI to metronidazole was inferior to the response to vancomycin.

Abbreviations: CDI, Clostridioedes difficile infection; ND, no data

This table shows the characteristics of antibiotics for Clostridioides difficile from the point of view of the efficacy for C. difficile, inhibi-
tion of spore production, activity against gut microbiota, degree of absorption from the intestinal tract and cost. The new antibiotic, fi-

daxomicin, is a narrow-spectrum antibiotic that is the first reported antibiotic to inhibit spore production, but is expensive.
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Table 2. Characteristics of novel anti-Clostridioides difficile drugs
S la-
Mic PO roxin Phasesof
. . tion o . Clinical Trials
Drugs Mode of action Chemical structure ranges . inhibi- clinical i .
inhibi gov. identifier
(mg/L) . tion research
tion
Cadazolid DNA and protein synthesis A quinolone phacophore 0.06—0.25 Yes Yes I NTC01987895,
inhibition incorporated in an oxazolidi- NCT01983683
none ring
Surotomycin  Calcium-dependent cell 13-amino acid semisynthetic  0.125-0.25  No No I NCT01598311,
membrane depolarizing lipopeptide NCT01597505
agent
Ridinilazole DNA synthesis inhibition Heterocycic antibacterial 0.125-0.25  Yes Yes I NCT02784002
LFF571 Bacterial protein synthesis ~ Thiopeptide antibiotic 0.06—0.5 No Yes I NCT01232595
disruption by inhibition of
elongation factor Tu
Ramoplanin  Indirect inhibition of Glycoplipodepsipeptide 0.25-0.5 Yes No I NCT02106338,
peptidoglycan biosynthesis NCT01551004

A list of novel drugs against Clostridioides difficile in the clinical trial phase is shown. These are orally administered drugs and have dif-

ferent mechanisms of action.
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coplanin, fusidic acid, bacitracin, LFF571) @)
HHEH L IZ 1M E TOFEE CDLICX T 5 &

MEBERICELTEVWIEF Y AL XL 0DIE
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Table 3. Other anti-CD drugs

Phases of =\, - al Trials
Drugs Characteristics Types clinical . .
gov. identifier
research
Cdiffence Formalin-inactivated toxin A and B from C. difficile (VP110463) Vaccine 11 NCT01887912
SER-109 Firmicutes in spore form from the healthy donors Live therapeutics drug 11 NCT02437500
RBX2660 Standardized microbiota-based drug Live therapeutics drug I NCT03244644
Ribaxamase Class A oral f-lactamase [-lactamase I —
VLAS84 Recombinant fusion protein of toxin A and B binding regions Vaccine I NCT02316470
C. diffiile Genetically modified and chemically treated recombinant vaccine Vaccine I NCT02561195,
vaccine NCT02117570
VP20621 Orally administered non-toxigenic C. difficile (M3) Live therapeutics drug I NCT01259726
DAV132 Non specific absorbent which can irreversiely capture antibiotics in Activated charcoal I —
the late ileum and colon
CDVAX Oral vaccine consisting of recombinant spores of the bacterium Vaccine I —
Bacillus subtilis
SER-262 Twelve different types bacteria in spore form Live therapeutics drug I —
HhYic 5) Sartelli M, Malangoni M A, Abu-Zidan F M,
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CNFEFTCDLICH T ARBEIEIZ2EEA L 04 jum difficile infection in surgical patients.
RS S s o Sl R She 3 e World ] Emerg Surg 2015; 10: 38
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difficile infection. Clin Microbiol Infect 2014; 20
(Suppl 2): 1-26
. 8) Igarashi Y, Tashiro S, Enoki Y, Taguchi K,
Xk Matsumoto K, Ohge H, et al: Oral vancomycin
Y versus metronidazole for the treatment of Clos-
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associated diarrhea. Clin Infect Dis 2014; 59 mother 2018: 24: 907-14
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The rising incidence of Clostridioides difficile infection (CDI) in the last two decades and the associated
high mortality rate have made this infection one of the most important healthcare challenges of the cur-
rent era. Until now, only two antimicrobial agents, metronidazole (MNZ) and vancomycin (VCM), have
been used clinically to treat CDI. Several new antibiotics and non-antimicrobial therapies, such as mono-
clonal antitoxin antibodies, fecal microbial transplantation (FMT) and vaccination, are being developed to
combat CDIL In Japan, fidaxomicin (FDX) and bezlotoxumab received were approved for the treatment
and prevention of CDI last year. FDX, which has already been used in the US and European countries, is a
novel macrocyclic antibiotic that inhibits bacterial RNA synthesis by impairing bacterial RNA polymerase
activity. FDX has been demonstrated to be non-inferior to VCM for the treatment of CDI and to be more
effective than VCM for reducing the recurrence rate of CDI Bezlotoxumab is a monoclonal antibody
against C. difficile toxin B. It has been demonstrated to substantially reduce the rate of recurrent infec-
tions as compared to placebo. Furthermore, clinical trials of novel antimicrobials, such as cadazolid, surot-
omycin, ridinilazole, ramoplanin, LFF571 and CRS3123, have also been conducted recently. These antimi-
crobial agents are orally administered and accumulate at high concentrations in the intestinal tract as
they are characterized by poor absorption from the intestine. As FMT has been shown to be effective in
preventing CDI recurrence, development and clinical studies of live biotherapeutic drugs such as RBX
2660 and SER109 have also been conducted. Practical application of these novel therapies is expected soon.
However, the available epidemiological data on CDI in Japan are insufficient, and more data are needed. In
this review, we discuss the different therapeutic agents, including the newly developed and currently
available drugs, used to treat CDL
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