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C. difficile infection epidemiological triad

* C. difficile spore shedding is +  Susceptibility to CDI due :
greatest in symptomatic patients to gastric acid

i » Detection of asymptomatic suppression :
: colonization leads to overdiagnosis * Susceptibility to CDI due

to antibiotic use

..........................................

and overtreatment

Environment

Frequent environmental
contamination and persistence
: of C.difficile

* C.difficile spore are resistant to
:  most disinfectants

N. Blanco et al. American Journal of Infection Control. 2021.
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Country-weighted prevalence and estimated incidence of healthcare-associated infections (HAI) by type of HAI in European acute care hospitals (n = 19,626) and long-term care
facilities (n = 3,858), 30 EU/EEA countries, 2016-2017
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Burden of Clostridioides difficile infection - a systematic review of the epidemiology of
primary and recurrent CDI

CDI incidence rate per 10,000 patient days
B HACDlincidence M CA-CDI incidence Table 1 Overall incidence per 10,000 patient days from all
. identified studies and large size studies
10 Country All identified studies Large size studies
g . No. Incidence No. Incidence
& Median Range Median Range
::, o Australia 4 3.96 233-800 2 392 3.25-4.03
_j: 4 Canada 2 6.08 595-620 1 6.2 6.2
o China 0 NA  NA 0 NA  NA
l l France 3 341 110412 3 341 1.10-4.12
’ France Italy spaln  UKScotland Poland  Germany  United  Canada  Australia Germany 2700 660-740 2 7 6.60-7.40
Fig. 2 Overall CDI incidence per 10,000 patient days. Sources: ECOC 2018 [22], Katz et al. [23], Ev:r:s:I al. [24), Gastmeier et al. [25), and Slimings Ialy 10365 030-2340 7 31 030-2340
L et al. [26] *CA-CDI data in Australia paper was defined as non-HA-CDI (included CA-CDI and unknown CDI) ) Japan 0 N/A N/A 0 N/A N/A
Poland 2 7.88 6.10-960 1 7.58 N/A
* Incidence rates between countries showed considerable variation Spain 3233 052426 1 426 N/A
* The levels of difference may be attributed to variances in reporting United Kingdom 5 710 232-7440 4 482  232-19.80
practices and other factors such as the definitions used across territories United States 6 370  230-1560 4 345  230-1560
and publications. Overall 37 408  030-7440 25 397  030-2340
* CDI has a substantial incidence globally, with evidence suggesting higher Abbreviations: N/A Not applicable, No. Number of key studies

reporting outcome

rates for HA-CDI cases than for CA-CDI;
* onaverage, CA-CDI rates were reported as being 31.6% of HA-CDI rates.

Finn et al. BMC Infectious Diseases. 2021.



The COMBACTE-CDI Project

Combating Bacterial Resistance in Europe-CDI (COMBACTE-CDI) aimed to develop a

detailed understanding of the epidemiology and clinical impact of CDI across multiple
European countries

= WP1 objectives: Epidemiology of C. Difficile

= Quantification of the burden of CDI in the whole healthcare economy (hospital and community

patients) in the EU; contemporaneous comparison with animal and food isolates with those within
human health

= WP2 objectives: Assessment of current practices (guidelines, testing, surveillance,
treatment, cost)

= To understand current CDI practice across the EU, quantify the economic impact of CDI treatment

options/interventions, and develop a best-practice model for C. difficile infection prevention,
diagnosis, treatment and surveillance



COMBACTE-CDI project

1: Identifying the true burden of CDI across healthcare economies

= Successfully undertook the logistics of sample collection
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COMBACTE-CDI project

Key achievements
1: Identifying the true burden of CDI across healthcare economies

= Up to date: previous data is 10 years old (ECDC point- CDI positivity rate (% of samples)
prevalence study 2011-2012) 4.4%

= Uniquely includes both community and hospital onset [country range 0-16%]
cases

000 1.3%
qllllll"llp [country range 0-2%]

= |dentified three times more undiagnosed adults in the
community compared to hospital due to lack of clinical n OO0 Eeasinoh taighesc

at original site

suspicion.
= Patient benefit from driving forward better diagnosis \,”J ==k
especially in the community —

There are 3.5x

more undiagnosed cases
in the community than

in hospitals

= Demonstrates where burden of disease is for targeted
approach by pharmaceutical and diagnostic manufacturers

HOSPITALS  COMMUNITY




Key differences between hospital & community cases

80% - 74.9% - )
B Samples tested at
70% - participating sites
60% - (% of submitted
samples)
50% -
40% - = Undiagnosed C.
difficile infection
or
30% cases (% of
20% positive samples)
10% 7 Misdi dC
) " Misdiagnosed C.
0% oot comurly diffcile infection
N _ rate (% of tested
(n=1686) (n=1472) samples)
Location of participant

CDI is not only a hospital infection, but also a community problem. Testing is very poor in
community and would be improved so that patients will be identified earlier and treated earlier



Countries with lower testing rates in hospitals

experience more epidemics
= Uniquely showed that epidemic strains were higher
in the community in those same countries

Prevalence of
toxinotype lllb*

559%
21%

EASTERN NORTHERN
EUROPE EUROPE

Testing rate

58.4%

EASTERN NORTHERN
EUROPE EUROPE

*including ribotypes 027, 181, 176

Identified key differences and similarities

between cases

= Exposure to antibiotics is a risk factor in both
settings, but which antibiotics differs
= Different prescribing practices in different settings

* Increasing numbers of co-morbidities were a risk
factor for patients in both the hospital and

community

Similar significant risk factors for CDI in both settings were:
= 21 antibiotic in the preceding 12 weeks
+ Charlson score 3+ and 4+

Different risk factors were:

+ cephalosporins + >1 antibiotic

« fluoroquinolones - >2 antibiotics, or broad
- 22 co-morbidities spectrum penicillins

« contact with healthcare (community)

facility (in-patient)

Notably, community CDIs had significantly more (5X more)
days of diarrhoea before a sample was submitted (median
10 vs 2 days, p=0.01), suggesting either a longer time to
seek medical care and/or less likelihood to test for CDI in

this setting.




= Key differences between hospital & community cases

Age of patient at time of sample
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COMBACTE-CDI project

e 2. Dynamic transmission model

Demonstrated that the true incidence of colonized and
infected cases in the hospital setting within different
European countries can be predicted by accounting for
differences in national sampling and testing rates

The model predicts that

many  European countries are  significantly
underestimating the incidence of CDI (lack of
testing)

that countries with high antimicrobial use are making
this worse

that decreased antimicrobial use and increased testing
could result in a reduction in CDI incidence in
hospitals

Current
Testing rate

Change in
Testing rate

CDI hospital
prevalence

Current
Antimicrobial
usage

Change in
Antimicrobial
usage

CDI hospital
prevalence

Low testing rate =
missed opportunity to
detect and  treat
patient leading to
increased CDI hospital
prevalence

High antimicrobial
usage rate =
increased CDI hospital
prevalence

Shows that a reduction in disease through
greater control of testing and antimicrobial usage

rate is achievable
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Community-associated and community-onset CDI

Environmental reservoirs

Human to human transmission

A

Community

FOODBORNE

The reported prevalence of C. difficile in ‘off-the-shelf’
foods is generally low but extremely variable (0-42%),
with ground meat, shellfish, vegetables and pre-
packed salads most commonly contaminated.

No food-related outbreaks have been reported.

Consumption of
contaminated
meat

ENVIRONMENT

C. difficile has also been recovered from water and soil
A small US study demonstrated toxigenic C. difficile on
25 of 63 (39.7%) of shoe swabs.
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Animals

5

Contact with colonized food or wild animals

J

Humans

1

Contact with contaminated environment

)

Consumption of contaminated

vegetables and seafood

)/

Human to human transmission

e

Hospital

C. difficile can survive the
processing of sewage treatment
plant

Human biosolids are
composted for agricultural
use

Contaminated food
waste is composted

Environment

-\
“andl

R

Animal manure is applied directly onto crop and turf farm as

fertilizer

Animal to animal transmission

Gould et al. Clin. Infect. Dis. 2010.
Al Saif, et al. J. Med. Microbiol. 1996.
Alam, M. J et al. Anaerobe. 2014.

Animal manure is composted prior to agricultural use



From 31 December 2019, when the World Health Organization was informed of an outbreak of respiratory
disease affecting the city of Wuhan, the world has been shaken by the most profound health crisis of the last
several decades.

e ‘ Adoption of heterogeneous therapeutic management approaches, often without clear distinction
between evidence-based data and expert opinion in informing treatment choices

iy ‘ The high number of hospitalizations and shortage of beds challenged compliance with infection control
1 and antibiotic stewardship programs in most health-care facilities

—

reducing attention to the prevention of other bacterial infections transmitted by interpersonal
contact

wx Many health-care facilities gave priority to the protection of their healthcare workers from COVID-19,

“’ Most of the early recommendations for management of COVID-19 patients considered the use of
. empirical antibiotic treatment, resulting in large usage of antimicrobials in COVID-19 patients

Huttner BD et al. Clin. Microbiol. Infect. 2020.
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A systematic review and meta-analysis was to assess the proportion of COVID-19 patients
with CDI

We included studies reporting data on CDI occurring in patients with a confirmed diagnosis of COVID-19. We pooled
proportion of CDI patients using a random effects model.

13 studies were included in the systematic review. All the studies retrospectively collected data between February 2020
and February 2021.

The reported CDI incidence rates ranged from 1.4 to 2.7 CDI cases per 10,000 patient-days.

Seven studies reported data on the number of COVID-19 patients who developed CDI and the total number of COVID-19
patients in the study period and were included in the meta-analysis, comprising 23,697 COVID-19 patients.

The overall pooled proportion of COVID-19 patients who had CDI was 1% [95% confidence interval: 1-2].

Among studies reporting CDI occurrence in patients with and without COVID-19, the majority of them reported reduced
or unchanged CDI rates compared to pre-COVID period.

Granata G, Petrosillo N et al. Anaerobe. 2021.
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Study aim was to assess the incidence of CDI in hospitalized COVID-19 patients, to describe the clinical
characteristics and outcomes of COVID-19 patients with CDI and to identify risk factors for the onset

of CDI in COVID-19 patients

Observational, retrospective, national multicenter, case-control study with 1:3

matching.

The study was performed in 8 acute-care Italian hospitals admitting COVID-19
patients, between February 2020 and July 2020

Journal of Z
Clinical Medicine ml\D\Py
Article
The Burden of Clostridioides Difficile Infection

during the COVID-19 Pandemic: A Retrospective
Case-Control Study in Italian Hospitals (CloVid)

Guido Granata "*(, Alessandro Bartoloni 2(2, Mauro Codeluppi 3 Ilaria Contadini 4,
Francesco Cristini 4, Massimo Fantoni (9, Alice Ferraresi 6, Chiara Fornabaio ¢, Sara Grasselli 3,
Filippo Lagi 2(5, Luca Masucci 5, Massimo Puoti 7, Alessandro Raimondi 7, Eleonora Taddei 80,
Filippo Fabio Trapani °, Pierluigi Viale °, Stuart Johnson ', Nicola Petrosillo !

and on behalf of the CloVid Study Group *

List of participating centres

IRCCS Istituto Nazionale Malattie Infettive "L. Spallanzani", Rome (co-ordinating centre)

Fondazione Policlinico Universitario Agostino Gemelli IRCCS, Rome

ASST Grande Ospedale Metropolitano Niguarda, Milan

Ospedale di Piacenza "Guglielmo da Saliceto", Piacenza

Ospedale di Cremona, Cremona

Policlinico Sant'Orsola-Malpighi, Bologna

Arzienda Ospedaliero-Universitaria Careggi, Florence

Unita Operativa Complessa di Malattie Infettive, Rimini, Forli and Cesena




Hospitalized adult patients with COVID-19 and CDI were identified from the databases of the participant centers
Cases were defined as COVID-19 patients with CDI; controls were COVID-19 patients without CDI

Cases were matched 1:3 with controls. Demographic, epidemiological and clinical data were collected

Controls were matched to cases according to the following criteria
1. Same gender

2. Hospitalization in the same hospital and in the same unit
3. Same date of hospital admission + 7 days
4. Same age * 3 years

All cases and controls were followed up to 30 days from their hospital discharge to assess for new onset of diarrhea,
recurrence of CDI, and mortality at 30 days from the hospital discharge.

The incidence of CDI among all COVID-19 patients admitted to the participating hospitals was calculated using as
numerator the number of CDI cases and as denominator the number of days of hospitalization of the COVID-19
patients (x 10,000).
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CDl incidence among COVID-19 patients

During the study period a total of 40,315 patients were admitted to the 8 participant hospitals; of
these, 8,402 were COVID-19 patients
The mean hospital stay for COVID-19 patients was 13.8 days (range 1-59 days).

38 CDI cases were identified, including 32 hospital-onset CDI (HO-CDI) and 6 community onset,
healthcare-associated CDI (CO-HCA-CDI) cases.

Therefore, during the study period 32 COVID-19 patients developed HO-CDI, corresponding to a HO-
CDIl incidence of 2,7 x 10,000 patient days ranging in the hospitals from 0.7 to 12.3 x 10,000 patient days

Participant Number of admitted | Mean hospital stay for | Number of hospital-onset | Hospital-onset CDI
Infectious COVID-19 cases COVID-19 cases CDI cases among COVID- incidence among
Disease 19 patients COVID-19 patients
Units (per 10,000 patient
days)
#1 646 18 4 34
#2 789 134 11 104
#3 901 17,3 2 12
#4 1760 11,8 5 24
#5 2187 13,1 2 07
%6 1097 16,9 3 16
7 178 9,1 2 12,3
#8 844 10,6 3 33
Total 8402 13,8 32 44




Clinical features of Clostridioides difficile infection in COVID-19 patients

Among the 38 COVID-19 patients with CDI, 23 (60.5%) patients were female

The mean age was 79 years, ranging between 53 and 97 years.

The mean age-adjusted Charlson co-morbidity index (CCI) at admission was 6.6

36 out of 38 (94.7%) CDI patients had a primary CDI, and 2 (5.3%) a recurrence

In 32 out of 38 (84.2%), the diarrhea onset and the CDI diagnosis occurred after the COVID-19 diagnosis
23 (60.5%), 11 (28.9%) and 4 (10.5%) had mild, severe and complicated CDI, respectively

The mean length of the in-hospital stay was 35 days, ranging between 1 and 96 days

Regarding risk factors for CDI before the admission 21/38 (55.2%), 25/38 (65.7%) and 8/38 (21%) CDI patients
received antibiotics, proton pump inhibitors and steroids in the previous two months, respectively
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Regarding COVID-19 severity during the hospitalization, 7 (18.4%), 15 (39.4%), 12 (31.5%), 3 (7.8%) and 1 (2.6%) had
asymptomatic, mild pneumonia, severe pneumonia, ARDS and septic shock, respectively

As of medications administered for COVID-19 during the hospital stay, 35 (92.1%), 25 (65.7%), 26 (68.4%), 14 (36.8%)
and 9 (23.6%) patients received low molecular weight heparin, PPI, chloroquine, lopinavir or darunavir and steroids

Additionally, 32/38 (84.2%) CDI patients were treated with broad-spectrum antimicrobials

The most common antimicrobial class was beta-lactam which were administered in 21 (55.2%) patients. Macrolides
(specifically azithromycin), carbapenems, glycopeptides and quinolones were administered in 12 (31.5%), 11
(28.9%), 5 (13.1%), 4 (10.5%) patients, respectively

during the hospital stay 18/38 (47.3%) CDI patients developed a bacterial infection, including 9 urinary tract
infection, 5 sepsis, 2 abdominal infections and 2 bacterial pneumonia

About outcomes, 19/38 (50%) recovered and were discharged without complications; 8/38 (21.1%) developed
complications during the hospitalization, including 7 patients with prolonged bedrest syndrome and 1 with
decompensated chronic heart failure

11 out of 38 (28.9%) patients died in the hospital. CDI was the main cause of death in 1 of these patients, while
septic shock, respiratory failure and heart failure were considered the main cause of death in 7, 2 and 1 patients,
respectively
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The outcome COVID-19 patients with CDI

COVID-
. COVID-19
19 with
. CDI
Patients outcome
e Recovered without 19 (50%) 74 (64.9%) p: 0.01 0.4 (0.1-0.8)
complications
e Recovered with 8 (21.0%) 8§ (7.0%) ns
complications
e Deceased 11 (28.9%) 25 (21.9%) ns
Total length of in-hospital | 35 (range: 1-96) | 19.4 (range: 1-88) | p: 0.0007
stay (days)
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Conclusions

* Focused antibiotic stewardship interventions can prevent C. difficile infections and help in
their management in a variety of ways

» C. difficile infection is first a clinical diagnosis. Early and targeted testing for C. difficile
infection is crucial. Community onset CDI.

* Future, optimized approaches for specific subgroups of high-risk patients
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ESCMID-Suggested treatment algorithm

Standard of Care (SoC)

High risk of recurrence**

Preferred options not available

Severe CD/

Severe-complicated CDI &
Refractory severe CDI

1st

2nd

l st

2nd

Oral administration not possible: local delivery®® +/- adjunctive i.v. metronidazole or i.v. tigecycline
ey

Initial CDI 1% recurrence 22" recurrence
' 3
Fidaxomicin®
200 mg bid 10 days — ( SoC + Bezlotoxumab W FMT
b v
'8 N / ™
Vancomycin Fidaxomicin*#*
. — SoC + Bezlotoxumab
125 mg qid 10 days " L 200 mg bid 10 days (
b _J Y, p)
Fidaxomicin**
200 mg bid 10 days
| 4
SoC + Bezlotoxumab
i
r r r
Metronidazole Vancomycin Vancomycin
500mg tid 10 days taper and pulse® taper and pulse?
| ) . v,
I T

Vancomycin or Fidaxomicin

-
Vancomycin or Fidaxomicin
Multidisciplinary approach with surgical consultation
L Consider i.v. tigecycline and FMT when refractory

S

Van Prehn J et al. Clin Microbiol Infect 2021;27 Suppl 2:51-S21.



Thinking Inside and Outside the Box

2. Barrier precautions and
environmental cleaning.

3. Stop unnecessary
antimicrobial use.

c Bll'f_ficﬂe | C. difficile

it acquisition
acquisition L. .
Antimicrobial(s)

4. Restore microbiota

or colonize with non-
toxigenic C. difficile.

Hospitalization

A

Asymptomatic
C. difficile
colonization

CDI

bee

5. Bolsterimmunity with vaccines

1.Keep patients or passive antibodies.

out of the hospital.

E. Treat with
microbiota-sparing
antimicrobials +
non-antimicrobials.

Gerding DN et al. Clin Infect Dis. 2010.

include
vancomycin, metronidazole, fidaxomicin,
and the other agents previously listed
that are to be used to treat CDI.

approaches to CDI

treatment and prevention include the
microbiological, non-microbiological, and
antibiotic inactivation
- These approaches would avoid “the
continued suppression of normal
bacterial microbiota that occurs with
antimicrobial management”
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The clinical impact of a particular C. difficile strain is related to:

 Pathogenicity — (quantitative toxin production)

 »

Release of multiple pro-inflammatory cytokines
and chemokines (IL-1B, TNF, IL-8, IL-12, IL-18, IL-23,
C-C motif chemokine 4, C-X-C motif chemokine 2,
leptin ) from epithelial cells and mucosal immune
cells. This inflammatory response is a major
determinant of disease severity (1-2) and has been
shown to correlate with persistent diarrhoea and

poor clinical outcome (3).

* Host immune response to toxin.

Antibody mediated responses to toxins have an
important role in determining asymptomatic
carriage and predisposition to recurrent infection
(2). Symptomless carriers of toxigenic C. difficile and
those who have had a single episode of CDI show
more robust antitoxin immune responses than

those with symptomatic and recurrent disease (4-5). Circulating TcdA-specific or TcdB-specific memory B cells

have been detected after CDI, strengthening the evidence

Madan et al. Trends Mol. Med. (2012). i i
Kelly et al. J. Med. Microbiol. (2011). for the importance of the humoral immune response
El Feghaly et al. Clin. Infect. Dis. (2013). against both toxins (6)

Kyne et al. N. Engl. J. Med. (2000).
Kyne, L. et al. Lancet (2001).
Monaghan, T. M. et al. PLoS ONE. (2013)



The pathogenic effects of CD are mainly caused by the release of two exotoxins into the intestine: toxin A
and toxin B

CDI can cause toxemia, explaining the systemic complications of life-threatening cases

A new semi-quantitative diagnostic method to measure CD toxins serum levels. The dot-blot assay was modified to separately detect TcdA and
TcdB in human serum with a limit of detection at the pg/mL levels

TcdA and TcdB concentrations in the plasma of 35 CDI patients were measured at the time of CDI diagnosis and at the fourth and tenth day after
CDI diagnosis and initiation of anti-CDI treatment

Toxemia was detected in the plasma of 33 out of the 35 CDI cases

At the time of CDI diagnosis the proportion of severe CDI cases with a TcdA serum level > 60 pg/uL was
higher than in mild CDI cases (29.4% versus 66.6%, p = 0.04)
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Granata, G. High Serum Levels of Toxin A Correlate with Disease Severity in Patients with Clostridioides difficile Infection. Antibiotics, 2021.



Bezlotoxumab

BEZLOTOXUMAB is a monoclonal antibody,
directed against C. difficile toxin B.

By binding to the toxin, it inhibits its binding with
its receptor and blocks its action

* With standard antibiotic therapy regimens

* Administered intravenously in a single infusion
at a dosage of 10 mg / kg

* It does not require dosage changes in renal or
hepatic insufficiency

Giacobbe DR et al. Infect Dis Ther. 2020.

Patient at risk for
recurrent CDI
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Monoclonal
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Primary bile
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It is likely that the overall future scenario may change
from “administer bezlotoxumab only in high-risk
patients, because of the high cost of this compound”
to “if feasible, consider bezlotoxumab even for a
primary CDI episode, in view of the global benefits for
the patient and the cost-effectiveness provided by the
reduction of the rate of the expensive rCDI episodes”.

The use of bezlotoxumab in specific, high-risk
subgroups of patients experiencing a primary CD|, i.e.,
hematologic patients, hematopoietic cell
transplantation patients, patients receiving
immunosuppression after solid organ transplantation,
patients with impairment of humoral immunity.

Granata G et al. Antibiotics. 2022.

Author

Study Aim

Methods

Study Results

Wilcox M
etal, 2017
[14]

To evaluate the efficacy and

safety of bezlotoxumab
(alone and in combination
with actoxumab) for the
prevention of rCDI

2655 adult patients with primary or rCDI
were randomized 1:1:1 to receive 60
min intravenous infusion of
bezlotoxumab (10 mgrkg), actoxumab
plus bezlotoxumab (10 mg/kg each) or
placebo during the standard of care
antibiotic therapy
Primary endpoint was the proportion of
participants with rCDI during 12 weeks
of follow-up in the modified intention-to-
treat population

Rate of rCDI was lower with bezlotoxumab
than with placebo (MODIFY II: 16% vs. 26%,
p<0.001)

The subgroup analysis providing the rCDI
rate among primary CDI patients showed that
75/556 (13.5%) patients receiving
bezlotoxumab plus standard-of-care
treatment had an rCDI, whilst 114/545
(20.9%) patients in the placebo group had
rCDI at the twelve weeks follow-up (absolute
difference: -7.4)

Goldstein
ElC et al,
2020
[15]

To assess the long-term
rates of rCDI and
Clostridioides difficile
colonization following
bezlotoxumab infusion

The study included 293 participants of
MODIFY Il who provided stool samples
at 6, 9 and 12 months. Clostridicides
difficile colenization at months &, 9 and
12 was assessed based on whether a

toxigenic Clostridicides difficile strain
was isolated in samples

At 12 months, the incidence of rCDI in the
bezlotoxumab and placebe groups was
18.8% and 51.5% respectively. Clostndioides
difficile colonization rates were 16-24% in
the bezlotoxumab group and 19-32% in the
placebo groups

Gerding
DN et al.,
2018
[16]

To evaluate the efficacy of

bezlotoxumab in reducing

rCDI among patients with

characteristics associated

with increased risk factors
for rCDI

Patients treated with bezlotoxumab vs.
placebo were stratified by risk factors
The efficacy was evaluated as: a)
achieving initial clinical cure rate, b)
reducing the rate of rCDI and ¢)
reducing the rate of FMT

Bezlotoxumab did net affect initial clinical
cure rate; bezlotoxumab reduced the rate of
rCDI compared to the low-risk group
Among primary CDI patients, 65/424 (16.3%)
patients treated with bezlotoxumab versus
106/400 (26 5%) controls had rCDI at 12
weeks (absolute difference: —10.1%)

Mikamo H
etal, 2018
il

To evaluate the efficacy of
bezlotoxumab and
actoxumab in reducing rCDI
rate at week 12

95 Japanese patients were randomized
to bezlotoxumab, actoxumab plus
bezlotoxumab or placebo in a
1:1:1 ratio
Vancomycin, metronidazole and
fidaxomicin were administered as
standard-of-care antibiotic treatment

The rCDI rate was lower in the bezlotoxumab
group (21%) compared to placebo (46%),
p:0.0197

Prabhu V'S
etal, 2018
[18]

Country Study Design
Placebo-
o commlle.d:
§ double-blind,
different . . .
) single-infusion,
Countries .
phase [l clinical
trial
30 Extension of
different MODIFY Il
Countries clinical trial
30 Sub-analysis of
different  the MODIFY I-Il
Countries clinical trials
Sub-analysis of
Japan the MODIFY I-11
clinical trial
30 Sub-analysis of
different MODIFY I-1l
Countries clinical trial

To assess the cost-
effectiveness of
bezlotoxumab in subgroups
of patients at risk of rCDI

The computer simulation followed the
cohort over a lifetime, and healthcare
services costs were compared to
estimate the incremental cost-
effectiveness ratios

In the subgroup of patients with no previous
CDI episodes in the past six months, the
cost-effectiveness model showed that,
compared with placebo, bezlotoxumab could
reduce rCDI by 10.1% (26.6% versus
16.5%), and the 180-day mortality by 1.1%
Bezlotoxumab was associated with a gain in
quality-adjusted life-years and was
cost-effective




MICROBIOTA-TARGETED THERAPY: DYSBIOSIS PREVENTION

* Coadministration of poorly absorbed b-lactamase enzymes
when administering antibiotics to degrade these in the
gastrointestinal tract.

* In this sense, SYN-004 (ribaxamase) is a first-in-class oral
class A serine enzyme designed to protect the colonic
microbiota from the disruption caused by commonly used
intravenous b-lactam antibiotics.

* A phase llb trial found that the use of ribaxamase (SYN-004)
reduced the incidence of CDI in patients receiving
ceftriaxone without affecting antibiotic efficacy

Kokai-Kun JF, Roberts T, Coughlin O, Le C, Whalen H, Stevenson R, et al. Lancet
Infect Dis 2019.

Reigadas E et al., Clinical Microbiology and Infection, 2021.

Maria J. G. T. Vehreschild et al. J Antimicrob Chemother. 2022.

DAV-132, a novel colon-targeted adsorbent(a core
of a specific activated charcoal surrounded by a
polymer coating that is insoluble during transit through
the stomach and most of the small intestine, then
dissolves in the distal ileum to liberate the charcoal,
which then adsorbs and thereby inactivates antibiotics
in the caecum/colon)

Recently successfully completed a phase |l study
(NCT03710694) evaluating its efficacy in hospitalized
patients at high risk for CDI and who received
fluoroquinolones for the treatment of acute infections
or for prophylaxis of febrile neutropenia. DAV-132 could
potentially protect the gut microbiome against
antibiotics from several distinct and therapeutically
important classes such as b-lactams of all categories
(penicillins, cephalosporins, and carbapenems),
fluoroquinolones, and lincosamides.




Fecal microbiota transplant

So far, it is known that successful FMT performed in patients with recurrent CDI is associated with a
normalization of the microbial community structure as early as 24 h after the procedure with an increase
in the overall microbial diversity, an increase of Bacteroidetes and Firmicutes phyla and a decrease in
Proteobacteria in fecal microbiota.

Importantly, it has been demonstrated that fecal microbiota of recurrent CDI patients turn back to a normal
composition after FMT, in particular, there is a functional restoration of secondary bile acid metabolism
and it has been hypothesized that intra-colonic bile acids play a key role in FMT success.

Clostridium difficile infection: new approaches to prevention, non-antimicrobial
treatment, and stewardship

Maria Adriana Cataldo, Guido Granata and Nicola Petrosillo

Clinical and Research Department, National Institute for Infectious Diseases ‘L. Spallanzani’, Rome, Italy

EXPERT REVIEW OF ANTI-INFECTIVE THERAPY, 2017
https://doi.org/10.1080/14787210.2017.1387535



FMT versus bacteriotherapy

Faecal microbiota transplantation or instillation of a culture mixture of known enteric bacteria in saline as rectal
bacteriotherapy

FMT was based on faecal donation by a close relative and rectal bacteriotherapy on a defined saline mixture of 10
individually cultured enteric bacterial strains originally isolated from healthy persons. Both types of instillation were
carried out through a rectal catheter.

FMT (500 ml) was given as 1 installation. rectal bacteriotherapy (200 ml) was given as 2 or 3 installations with an
interval of 2 days between courses.

Of 31 patients, 23 (74%) responded successfully to the treatment: 16 of 23 (70%) receiving FMT and 7 of 8 (88%)
receiving rectal bacteriotherapy.

Emanuelsson F, Claesson BE et al. Scandinavian Journal of Infectious Diseases. 2014.



& OCONGRESSO
SIT. ‘Z NAZIONALE

e | CATANIA | 17-18 novembre 2022 Clinical and Research Department for Infectious Diseases
Severe and Immunedepression-Associated Infection Unit

National Institute for Infectious Diseases
"L. Spallanzani"
Rome, Italy




	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	The COMBACTE-CDI Project
	COMBACTE-CDI project
	Key achievements
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32

