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BACKGROUND

 C(lostridioides (formerly Clostridium) difficile infection (CDI) continues to be a

RESULTS

problem worldwide causing substantial morbidity and mortality. It is currently Ridinilazole had excellent activity against all isolates collected in the US in 2020- Ridinilazole showed a similar MIC range and distribution against the non-hypervirulent ribotype 014-20 and hypervirulent Ridinilazole had activity against C. difficile isolates with resistance to clindamycin, rifampin, moxifloxacin, imipenem,
among the top five threats in antimicrobial resistance in the United States listed by 2021 with a MICy, of 0.25 pg/ml, MICy, lower than that of the CDI antibiotics ribotypes 027 and 078-126. tigecycline and vancomycin based on the CLSI and EUCAST breakpoint for resistance or epidemiological values, as
the Centers for Disease Control (CDC).1 vancomycin, fidaxomicin and metronidazole, in this study. Clindamycin and moxifloxacin showed very different MIC range and distribution. applicable.
e The appearance of fluoroquinolone-resistant NAP1/Bl/027 isolates, associated . idini ibioti i iffici i idini : : :
_ pF’ . . q ! /Bl/ | . Table 2: MIC (pg/ml) of Ridinilazole and Comparator Antibiotics Against 300 C. difficile Figure 2. Frequency of MIC (ug/ml) Distribution of Ridinilazole and Comparator Antibiotics Against All, Non-Hypervirulent Table 3. Activity of Ridinilazole and Comparators Against Isolates Demonstrating Resistance to other drugs
with epidemics of complicated CDI cases, toxic megacolon and increased mortality, Isolates (RT 014-20) and Hypervirulent Ribotypes (RT 027 and 078-126)
has only further highlighted the urgency of our need to understand the Isolates with e : : - :
: : P : _ Ridinilazole Vancomycin Fidaxomicin Metronidazole
epidemiology of C. difficile in the US.” . : Percent Resistant Resistance to:
Antimicrobial MIC Range MIC,, MIC,, " 025 ) s .
e We have previously been involved with national surveillance of C. difficile T : i . 50 . :
= .p Y ) 5 ff Agent (ng/ml) (ng/ml)  (pg/ml) CLSI EUCAST Ridinilazole Vancomycin Fidaxomicin
susceptibility to a panel of agents from 2011-2016.% = - = lind : MIC 0.5 2 05 2
N 80— NS 100- X 80- Clindamycin 90 .
* Ridinilazole is in development for treatment of C. difficile associated diarrhea with Ridinilazole 0.03-0.5 0.25 0.25 NAL NAL & S S N=78 % R CLS| ] 2.6 i 0.0%
. . . . 4,5,6 e | = [—a 80_ '; 1 .
a potentially narrower spectrum than fidaxomicin. _§ 60 § ) 5 60 %R EUCAST _ 2 6% ] 13%
. rrr - : . : - _ 2 2 = 2 =
* We collected 300 isolates of C. difficile from 6 different medical centers in the Vancomycin <0.25-4 2 2 0.7% 0.7% £ a0 E 60 £ 40- MIC,, 0.25 ) 05 1
United States which are geographically separated to conduct in vitro antimicrobial . o o T | s
e . . g Fidaxomicin 0.03-0.5 0.25 0.5 NA1 NA! & > 40 > Rifampin MICq, 0.25 2 0.5 2
susceptibility testing against ridinilazole and comparators. £ Jij- O € 20-
3 G 20- e NSES % R CLS! i 2.2% : 0.0%
. . . ) = () .270 U7
* Ribotyping was also performed on all isolates. Metronidazole 0.12-4 0.5 1 0.0% 0.3%?2 = A o = ntl B
L 1 0 ol = 0= - %R EUCAST - 2.2% - 2.2%
0.03 0.06 0.12 0.25 0.5 w <0.25 0.5 1 2 4 0.03 0.06 0.12 0.25 0.5
Clindamycin <0.5->32 4 >32 26.0% NA1 = ' MIC, 0.25 2 0.25 1
MIC (pg/ml) MIC (pg/ml)
MIC {g/mi] MIC 0.25 2 0.5 2
MATERIALS Imipenem 2-16 4 8 5.0% NAL Moxifloxacin 90 ' '
NSES % R CLS! - 4.5% : 0.0%
* A convenience sample of either stools or isolates from patients diagnosed with C. difficile infection Moxitloxacin 1-32 2 16 14.7% 14.7%7 %R EUCAST - 2.6% - 1.3%
were referred to the Special Studies Laboratory at Tufts Medical Center across 6 medical centers. Metronidazole Clindamycin Imipenem il 0.25 5 025 1
i i - 1 0/2 Pt s — 50 . .
Thawed stool samples were ethanol shocked prior to being plated. Culture of stool and confirmation Ritampin <0.004->4 <0.004 0.008 NA >.9% o2 30 R 100- g\°_ 80-
of the isolates as C. difficile was accomplished by plating on C. difficile selective medium c c g Imipenem MIC,, 0.25 2 0.5 2
(cycloserine-cefoxitin-fructose agar with taurocholate, Anaerobe Systems) and observing for Rifaximin <0.004 - >4 0.015 0.03 NA' NA' 2 2 g0+ S 60 N=15 ) ) .
ne _ auros ! 2 60 = 5 % R CLSI - 6.7% - 0.0%
characteristic colonial morphology. A proline disc test (Remel Products) and gram stain were et T e o
performed. This was followed by using API20A® (BioMerieux Inc). Tigecycline <0.06 - 0.5 0.12 0.12 0.0%3 0.7%?2 43 40 4;5 60+ B 10- - %R EUCAST - 6.7% } 0.0%
e Susceptibility Testing against the panel of antibiotics shown in Table 1 was performed in singlicate ) _ _ _ _ -g. -g_ 40 - -g. MICs 0.12,0.25 both 2 0.06, 0.25 0.5,2
ing the Agar Dilution Method from CLSI. M11-A9 NA:not applicable, CLSI or EUCAST recommended breakpoint for resistance not available. o o v.:) 20-
using ’ ) 2The CLSI or EUCAST, as applicable, epidemiologic cut-off value was applied, in the absence of a clinical breakpoint. 5 20+ 5 20- g Tigecycline % R CLSI? - 0.0% - 0.0%
*  The rates of resistance of the antimicrobial agents were determined using currently accepted CLSI 3For tigecycline the breakpoint for resistance recommended for anaerobes by the FDA was used. g- . 3. = N=2 %R EUCAST 0.0% .
breakpoints for anaerobes. For agents that do not have CLSI recommendations, or FDA i". 0 . — g 00— e 0- i 3 : 0 _ 7 _ 0.0%
recommendations, the manufacturer’s proposed breakpoint(s) were used (Table 1). We also looked 012 025 05 1 2 4 0.5 1 2 4 & 15 MICs 0.12,0.25 both 4 both 0.12 0.5, 1
at rates of resistance using EUCAST breakpoints, based on epidemiologic cut-off values, which have i ; 0 0 MIC mi MIC mi MIC (pg/ml) .
peen established for C. diffcile. The most common rlbotype. was 014-020 (14.3% compa red to 11.8% 2016), | (ng/ml) (ng/ml) T R _ 100% ) 0.0%
followed by 106 (10%, 15% in 2016), 027 (10%, 13.1% in 2016), 002 (8%, 8.5% in N=2 - - -
. Ribotyping of all isolates was performed at the Walk Lab. 2016), 078-126 (4.3%, 1.3% in 2016) %R EUCAST } 100.0% - 0.0%
V4 J ) . .
* Results We_re entered into the Montana Stat(_e U.ni\./ers.ity.Wz?Ik Lab pipeline for analySiS and matChing RibOtypeS 027 and RT 078-126 were the Only two hyperVirUIent ribOtypeS detected MIC,, and MIC,, are expressed in pg/ml; -: no CLSI or EUCAST recommended breakpoint for resistance or epidemiological cut-off values available; % R: percentage of resistant isolates
to known ribotypes by generating (Bray-Curtis similarity indices http://walklab.rcg.montana.edu). i i - i i . : - - . : based on the clinical breakpoints or based on the epidemiological cut-off value in the absence of a clinical breakpoint recommended by CLSI or EUCAST, as applicable. ! For tigecycline the
in this study (among 023, 027, 078-126, 176, 198 and 244 hypervirulent ribotypes). Moxifloxacin Rifampin Tigecycline
S = s breakpoint for resistance recommended for anaerobes by the FDA was used.
(o] (o]
= 100- 3:' 100+ = 80-
Table 1: Antimicrobial Agents Tested, Ranges and Breakpoints for Susceptibility Figure 1. Distribution of Ribotypes for the 300 Isolates S -y 2 go- S -
E E 3 6o- CONCLUSIONS
Antimicrobial Agent Abbreviation Rarzgeg}l’sqsl';ed Breakpoint (ug/ml) = 014-020 ‘E 60 - g 60— 2 é
i k7 = D D 40-
EUCAST m 106 T 10- T 40- 3 . Ridinilazole showed excellent in vitro activity against contemporary C. difficile isolates collected in
Q — Q
= - i C 20- the US (2020-2021) with a MIC,, of 0.25 ml.
Ridinilazole RDZ 4.-0.004 NAL NAL 027 @ 20 g 20 @ ( ) 90 ne/
o o go o . « . . . . . .
Vancomycin VAN 32 -0.25 542 592 " 002 S o o BN I ®  o- ! —a S o RIIE[R13]1 A Ridinilazole retained activity against all ribotypes including hypervirulent ribotypes 027 and 078.
. z ™ (N (1
1 2 8 16 32 <0.0040.008 0.06 >4 <0.06 0.12 0.25 0.5 . g - . . . . ST O . . I
Fidaxomicin FDX 4 - 0.004 NA? NA? " 078196 Ridinilazole retained activity against C. difficile isolates which were resistant to other antibiotics.
MIC (pg/ml) MIC (ng/ml) MIC (png/ml)
Metronidazole MTZ 16-0.06 232 >2? = 005 There has been a change in ribotype distribution compared to 2016 accompanied by a reduction in
Clindamycin CLI 32-0.5 >8 NA o1 C. difficile resistance to imipenem, and moxifloxacin.’
|
Imipenem IMI 16-0.12 >16 NA?
) ) = 015 B AlRTs 3 RT014-20 [ RT 027 RT 078
Moxifloxacin MOX 32-0.5 >8 >42
Rifampin RIF 4-0.004 NAI >0.0042 293
Rifaximin RFX 4 - 0.004 NAL NAL 423 REFERENCES
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. . “Others” includes ribotypes representing < 2% of all C. difficile isolates.
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