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ODbjectives

To review latest guidelines for the testing and treatment of first
episodes of c.diff as well as first and/or subsequent recurrences

To discuss treatment strategies for the management of patients
with recurrent clostridium difficile

To review 3 novel adjunct therapies that have become available
for the management of patients with recurrent clostridium difficile

Take home points




Disclosures

= | have no disclosures and receive no compensation from any of
the manufactures of products mentioned in this presentation.




Overview

Clostridium difficile is an anaerobic spore forming bacteria which
produces Toxin A and Toxin B

Symptoms of disease/overgrowth include 3-15+ liquid stools in a 24
hour period, fevers, loss of appetite, fever, nausea, abdominal pain

Fecal-oral transmission

Increased risk with:

Age >65y0

Prior antibiotic use — especially fluoroquinolones, cephalosporins,
penicillins, clindamycin in the last few months

Use of PPIs and H2 blockers
Use of NSAIDs

Healthcare exposure in the last 3 months
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New Focused Update
Guidelines on Management
of Clostridioides difficile
Infection in Adults published
in 2021

Developed by the IDSA and

SHEA and was an update on

the 2017 guidelines

Most Recent Update?

e Guideline > Clin Infec Sep

Clinical Practice Guideline by the Infectious Diseases
Society of America (IDSA) and Society for Healthcare
Epidemiology of America (SHEA): 2021 Focused
Update Guidelines on Management of Clostridioides
difficile Infection in Adults

2 Anne ) G

nd
nent CDI




Clostridium Difficile Testing

1 Summary of various testing methodologies for C. difficile.

Test Methodology | Advantages EEUERETES

Glutamate ey e | Not for use as a standalone test singe
ool .. | Relatively hiah sensitivity: rapid . : :
Denydrogenase EIA DA LR A toxin must be confirmed

Toxin A/B EIA Rapid; moderate specificity | Low sensitivity

High sensitivity; recovery of
the organism aids in typing
or antimicrobial susceptibility
studies

Long turnaround time to resuits; not
for use as a standalone test since toxin
must be confirmed

Culture

Cell culture Hiah Sensitivity Long turnaround time to resuits; highly
Cytotoxicity assay bl complex for a laboratory to perform

Expensive; concern of detection of

NAAT High sensitivity; rapid B nption atais

EIA: enzyme immunoassay; NANT: nucleic acid amghification test
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Iﬁterpretation of Clostridium Difficile Testing

PCR: C. difficile Toxin B gene |—> Test Invalid
Submit new sample

PCR Positive PCR Negative

Immunoassay: Negative Test
Toxin Antigen Protein Not consistent with CDI

Toxin Protein Toxin Protein
Positive Negative

Positive Test Likely Colonization
Consistent with C. difficile Disease Clinical Assessment Needed
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Initial CDI Episode Recommendations

Preferred — Fidaxomicin 200mg p.o. BID x 10 days ($$$%)
Alternative — Vancomycin 125mg p.o. QID x 10 days

When other agents are not available — metronidazole 500mg
p.o. TID x 10-14 days

= Not to be used in cases of severe c.diff where WBCs >15K or crea
>1.5mg/dL
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Recommendations for First CDI
Recurrence

Preferred - Fidaxomicin 200mg p.o. BID x 10 days OR BID x 5
days followed by QOD x 20 days

Alternative — Vancomycin tapering regimen — 125mg p.o. QID x
10-14 days followed by a taper every 7 days

If metronidazole was used first? — Use a standard course of
vancomycin 125mg p.o. QID x 10 days

Bezlotuxumab 10mg/kg*
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Recommendations for Second or
Subsequent CDI Recurrence

Fidaxomicin 200mg p.o. BID x 10 days or BID x 5 days followed
by QOD x 20 days

Vancomycin tapering strategy

Vancomycin 125mg p.o. QID x 10 days followed by rifaximin
400mg p.o. TID x 20 days

Bezlotoxumab 10mg/kg*

FMT after 2 recurrences (3 total CDI episodes)*




Management of Fulminant CDI

= Vancomycin 500mg p.o. QID
or via NGT, if ileus present
will consider adding rectal
instillation of vancomycin

=  Add metronidazole 500mg IV
g8h if hypotension, shock,
lleus, megacolon
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Recurrent CDI

Recurrent CDI occurs in 20-30% of all patients who experience
a primary episode of c.diff infection

A first recurrence will double the chances of having 2 or more
recurrent episodes of c.diff

One study suggested that the median cost associated with
length of stay increased from $20,693 to $45,148 for primary
CDl vs. rCDI




The Cycle of Recurrence - Dysbiosis

A healthy gut microbiome is generally refractory to c.diff spores
and colonization

Once the gut microbiome is disrupted (antibiotics, PPIs,
healthcare exposure), c.diff infection can occur and treatment is
Initiated

The INFECTION can resolve, but the disrupted microbiome is
left vulnerable to residual spores present in the gut

If these spores germinate and proliferate, the can release toxin
and cause symptomatic, recurrent c.diff disease




Germination

e ¢ difficile \% N\
Dysbiosts life cycle s
Antibiotic Exposure

PPl use Toxin production

Sporulation

Chemotherapy

‘Healthy’ Microbiota Disrupted Microbiota
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1. The Microbiota

Spore germination
Recovery and outgrowth
FMT
Microbial therapies Recurrent CDI 2 difficile

cycle spore viability
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Three New(ish) Treatment Modalities for rCDI

= Zinplava (bezlotoxumab)
= Rebyota (fecal microbiota, live-jsim)

= VOWST (fecal microbiota, live-brpk)
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Zinplava (bezlotoxumab)

First selective human IgG1
monoclonal antibody approved to
reduce the recurrence of a bacterial
infection

Binds to clostridium difficile toxin B
and neutralizes its effects

FDA approved in 2016 to reduce
the incidence of rCDI in adult
patients receiving antibiotic
treatment for CDI who are at high
risk for recurrent CDI infection

NOT indicated for treatment of CDI
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Zinplava Clinical Trials

Phase 3 Trial Treatment Arms Stratification

ACTO Oral SoC
BEZLO Metronidazole
ACTO+BEZLO Vancomycin
Placebo Fidaxomicin

MODIFY |

BEZLO Hospitalization status
MODIFY I ACTO+BEZLO Inpatient

Placebo Outpatient

ACTO - actoxumab, BEZLO - bezlotoxumab
SoC - standard of care

C.diff recurrence in highest
risk groups (>65yo,
Immunocompromised, etc)
ranged from 10.7% to 15.4%
at 12 wees in bezlotoxumab
arm vs. 22.4% to 31.4% in
placebo arm over the same
interval

Side effects (mild) headache,
fever, nausea




Zinplava (bezlotoxumab) cont'd.

Administered as a single 10mg/kg IV infusion over 60min
DURING treatment for clostridium difficile infection

= Cost ~$4,000/infusion, with Co-Pay assistance, patients pay
$100/dose

Caution in patients with a history of heart failure
Category C in pregnancy
Half life T1/2 19 days

Does NOT repair disruption in gut microbiome




Rebyota (fecal microbiota, live-jsim)

Fecal microbiota treatment
indicated for prevention of rCDI

in adults following antibiotic TN pe———

treatment for as early as their kalmoll]  REBYOTA

first rCDI " ﬂr_ﬂ,:n "
Restores gut microbiome with fl e
donor stool }‘:‘i«ﬁ;';_..,‘:_~.;.31.; ‘ ; ,;;,;, Y

FDA approved in November 7 E

2022

NOT indicated for treatment of
CDI
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Rebyota cont'd.

= Pre-packaged 150mL non-pooled
single donor stool suspension
LD POnE X CFU GUARANTEED administered as a 1x enema by a

Lt nuMmber ©

BECRess healthcare professional

= To be given 24-72 hours after last
dose of CDI treatment

= No bowel prep, laxatives, or
colonoscopy required

=  PUNCH trial with 70.6% success
at 8 weeks, 92% of whom
sustained for >6mo

= Side effects — abdominal pain,
bloating, diarrhea, gas nausea
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Figure 1

Spike /

Port
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Bag containing
thawed REBYOTA in

sealed opaque bag

Administration

~ Tube Spike
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Rebyota Administration

Pinch

A/CIamp

Water-Soluble
Lubricant

(not included) Disposable Underpad

Administration Set

Figure 4

Left-side position: Lie on left
side with knee bent and arms
resting comfortably.

Figure 5

Knee-chest position: Kneel, then
lower head and chest forward until
left side of face is resting on surface
with left arm folded comfortably.

(not included)




Rebyota cont'd.

Priced at $9,000/treatment
96% of all commercial and government insurances will cover
Dedicated J code — J1440

Pharmaceutical assistance covers up to $10,000 per calendar
year

Caution in patients with food allergies




First orally administered fecal
microbiota treatment indicated for
prevention of rCDI in adults following
antibiotic treatment for as early as
their first rCDI

Consists of firmicutes bacterial
spores from qualified human donors,
formulated in 88-96% w/w glycerol in
saline and encapsulated

Restores gut microbiome with donor
stool

FDA approved in April 2023
NOT indicated for treatment of CDI

VOWST (live-brpk)

fecal micrabiota
spores, live-Drp
\"'(_.).'V"/. *
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VOWST Trial Data

ECOSPOR Il Trial
= Primary endpoint — 88% of recipients were relapse free at 8 weeks
= Secondary endopoint — 79% were relapse free at 24 weeks
ECOSPOR IV Trial
= 94% recurrence free if Vowst given after first recurrence

= 90% recurrence free if Vowst given after 2 or more recurrences

Side effects — abdominal distention, fatigue, constipation, chills,
diarrhea




VOWST Administration

= Start with a traditional 10-14 day c.diff treatment course

= 2-4 days after completion of treatment, a single 100z bottle of
magnesium citrate is consumed to cleanse the colon of residual
antibiotics

= Vowst is administered as 4 capsules taken each day for 3
consecutive days (first dose at least 8 hours after magnesium
citrate administration)

= No eating or drinking at all for at least 8 hours after magnesium citrate
administration

= Each dose is taken on an empty stomach in the morning, prior to first
meal of the day




VOWST cont’d.

Priced at $17,500/treatment

Pharmaceutical company committed to broad access for
patients and most will pay $0 if not covered by insurance

Capsules must be kept refrigerated

Caution in patients with food allergies




Future Vaccine?

Studies ongoing since 2014 with potential vaccine candidates
for prevention of CDI

Most recently the CLOVER trial failed to meet phase Il
endpoints in March 2022

= Did demonstrate 31% efficacy after 3 doses and 28.6% after 2
doses

= Shorter duration and severity of illness in breakthrough cases

= Favorable side effect profile




Take Home Points

When covered, fidaxomicin is now the preferred first line treatment
modality for the treatment of a first episode of CDI

20-30% of patients with a first episode of CDI will experience a
relapse of infection

For those at high risk for relapse, a single infusion of Zinplava
(belotuxumab) can be given during an episode of CDI to help
prevent recurrence

For those who have had a first recurrence — consideration for FMT
using either novel agent Rebyota (enema) or VOWST (oral) are a
consideration post-treatment to help prevent future recurrences
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