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Notable Definitions

C.difficile or C.diff Clostridioides (formerly Clostridium) difficile

Clostridioides difficile infection

Clostridioides difficile associated diarrhea

Vancomycin

Metronidazole

Fidaxomicin

Bezlotoxumab

Actoxumab

History of C.difficile

First described in feces in newborn infants in 1935

Dormant spores = fecal-oral = germination - vegetative state
— Co-exist as non-toxigenic and toxigenic strains

Toxin production results in colitis
Genus re-classification from Clostridium to Clostridioides in 2016

Dubberke ER at al.
Gerding DN. al
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Disclosures

* None to declare

Objectives

General Objectives

« Distinguish between initial occurrence, first recurrence, and second or subsequent
recurrence C.difficile colitis infection

* |dentify patients who may benefit from treatment with bezlotoxumab

Pharmacist

* Design a therapeutic regimen for the treatment of C.difficile colitis infection based
on patient specific factors

Pharmacy Technician

* List medications that may worsen or contribute to C.difficile colitis infection

Burden of Disease

Responsible for:
— Up to 500,000 infections, approximately 29,000 deaths in 2011
— Up to 500,000 infections, approximately 15,000 deaths in 2015

Accounts for > $1 billion in health care expenditures annually

In 2013, CDC categorized CDI threat level as ‘urgent’

tion. Nearly halfa million Americans o sin asingle year.




Morbidity Associated with CDI

* Colectomy
— Pre-2000, colectomy rates associated with CDI : 0.48-1.3%
— Early 2000s
* Rising rates, 1.6-3.2% between 1989 to 1999
* In 2000-2001, rate of emergency colectomy was 6.2%

* Recurrences (10-30%)

* CDI patients with 1 rates of discharges to LTCFs*

*Long term
care facility

Macrophage uptake of C.difficle spore

Survival of C.difficile spore after 24 hours
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Role of Bile Salts

CDI Development
“The Perfect Storm”

Role of Bile Salts Normal Healthy Colon

Taur Y et al. Nat Med 2014;20:246-247

Non-specific Colitis Pseudomembranous Colitis
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. usted U.S. National Estimates of Burden and
CDI: A Widespread Problem Incidence of CDI, 2011

Demographic
[ CO-HcA Characteristic Community-Associated COI* Health Care-Associated COIf AllCDI

300000 ~ MNHO EstimatedNo. Incidenceper  EstimatedNo. Incidenc Estimated No. _Incidence per
HO of Cases 100,000 Persons of Cases 100,000 Persons of Cases 100,000 Persons

250,0004 Al cases

350,000~

159,700 519 X 953 453,000 147.2
(132,900-186,000)  (43.2-60.5)  (264,200-322,500)  (85.9-1048)  (397,100-508,500)  (129.1-165.3)
200,000+

Sex
150,000+ Male 64,300 132,700 87.7 197,000 130.2
(52,800-75,300) (348-49.8)  (118,700-146,700)  (78.5-97.0)  (171,500-222,000)  (113.3-146.8)

1000004 Female 95,400 61.0 160,600 102.7 256,000 1638
(80,100-110,700)  (51.2-70.8)  (145,500-175,800)  (93.1-112.5)  (225,600-286,500) _ (144,3-183.3)

Estimated No. of CDI Cases

50,000+

Community- Health Care-
Associated CDI  Associated CDI

C et al. New Engl | Med 201537282

Adjusted U.S. National Estimates of Burden and A q .
Incidence of CDI, 2011 Defining the CDI Episode

Demographic . i i
Characteristic ‘Community-Associated CDI* Health Care-Associated CDI{ All COI FI rSt € p [ SOd e
EstmatedNo.  Incidenceper  EstimatedNo.  Incidenceper  EstimatedNo, Incidence per — Patient has never experienced CDI
of 100,000 Persons of Cases 100,000 Persons of Cases 100,000 Persons
Agegr A "
g grovp  First recurrence (second episode)
1-17yr 12,500 179 4400 63 16,900 242
(10000-15000)  (14.1-21.4) (3200-5800) (46-83) (3200-20800. _(087-29.) — Patient must have responded to first episode treatment

18-44yr 35,600 287 20,800 183 53,400 470 .
(26,000-39,200 (22.9-345) (16,700-24,800) (147-21.9) (42.700-64,000) _ (37.6-56.4) — Return of diarrhea 2 weeks to 2 months after successful treatment of
first episode

a5-6ayr 54,100 654 68,800 8.1 122,900 1485
(45.600-62,600) (55.1-75.6) (61,000-76,600) (73.7-92.5) (106,600-139,200)  (128.8-168.1)
=65 yr 60,500 146.2 193,300 4815 259,800 6277 « Second recurrence (third episode) and beyond
(51,300-69,200) (124.0-167.2)  (183,300-215,300)  (442.8-520.1)  (234,600-284,500)  (566.8-687.3)
— Any subsequent episodes

Lessa FC et al. New EnglJ

Defining Severity of CDI Risk Factors for Severe CDI

Mild-to- Leukocytosis (T WBC) Hypoalbuminemia

Moderate Acute renal injury (T SCr) Age > 60 years
WBC, cells/mm3 < 15,000 > 15,000 Fever (> 38.3° C) Toxic megacolon
SCr, mg/dL <15 >15 Hypotension ICU

No. of stools (in
2> 2 2>
24 hours) >3 >3 >3 Stool count
Abdominal Hypotension/shock,
pain ileus, toxic
megacolon

Clinical
presentation

Walks
McDonald LC et al. Ciin nfect Dis 2018;66:987-994. Dellinger RP et al




Goals of CDAD/CDI Management

Treat Episode

* Regimen selection
« 2 Probiotic Use

* Minimize antibiotic exposure
» Assess for potential disease exacerbating medications

Minimize
complications

Prevention of
Recurrences

Evolution of CDI Management

Initial, Initial, First Second
non-sevi severe recurrence recurrence
Z VAN

1997 M

2010 MTZ

Oral administration route unless specified  RFX — rifaximin

* Tapered MTZ
+ Tapered VAN

Intra-colonic VAN Same as initial

VAN (high dose) +
v MTZ Same as initial  *+ Tapered VAN
Intra-colonic VAN

N Tapered VAN
,VVA:',,S‘E“ dose) . VN tapered VAN +RFX
.+ DX FDX
FMT

FMT — fecal microbiota transplant

Intra-colonic VAN

McDonald LC et al. Ciin nfect Dis 2018;66:987-994.

What we took away in 2010..

Lack of sufficient evidence
uncomplicated CDI

to deviate from metronidazole for

Disease with immune compromising component

— Use of immunoglobulins

Treatment cohorted to factors

— High risk for failure (severity
— High risk for recurrence

No role of probiotics

of CDI)

uieT etal.In
ngton, DC

Historical Treatment Options

Teicoplanin
Fusidic acid

Bacitracin

Metronidazole
Vancomycin

A Snapshot into 2010 Guidelines

Recognized emergence of
hypervirulent strain
NAP1/BI/027

— Lack of trial data

— Hypervirulence # resistance
(T MIC)

* VAN may result in earlier
time to diarrhea resolution

Rationale for M

¢ Characteristics associated
with increased MTZ failure:
— Low albumin
— Admission to ICU

— Pseudomembranous colitis on
endoscopic exam

over VAN

Concern for vancomycin-resistant Enterococci (VRE)

development

Metronidazole less costly

No clear benefit in clinical trials (to date) suggesting clear

benefit of VAN over MTZ

9349.htm. Accessed

4/4/2019
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2017 Guidelines

gh the Years

2010 May, 2014 Aug, 2018 Feb, * Zar FAetal. 2007
Guideline Tolevamer Study - — Cited as 1 odf istudles pushing MTZ out of guideline
update published update recommendation

— Where was it in 2010 iteration?

* Johnson Setal. 2014
— Phase Ill study for polymer, tolevamer

2011 May, 2016 Oct,
Fidaxomicin Bezlotoxumab

FDA Approval FDA Approval

In 2010, Not Enough Muster..

Table 2. Rate of cure of Clostridium difficile-associated diar-
rhea by disease severity and treatment.

No. of patients cured/
no. of patient 2d (%)

Mtz group Vm group Total

37/41 (90 39/40 (98) 76/21 (94)
Severe 29/38 (76) 3021 (97) 59/69 (86) )2 - v i 5
renca ~1 monh after treatmen
All 66/79 (84) 69/71 (87) 136/150 (90} e T—

AR, 0.84 1.74-94)

NOTE. Wiz, metronidazole; Vm, vancom
RR, 0.7 1.79-96

s calculated using Fisher's

AR, 0.84 1.74-94)

RAL 0,84, 7-84
AR, 0.87 1. 75- 961 [——
McDonald LC et al. Ci

McDonald LC et al. Cin
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Tolevamer in CDI Study 301 vs. 302

Tellevaings - Study 301 Study 302
— High molecular-weight polymer shown to bind/neutralize C.difficile 43 28

toxins in vitro Age, years Slightly older population
— Phase Il dose-response study showed promising results mean £ SD 62 +17.7 (18-99) 68 + 16.4 (18-97)

Body Weight, kg Heavier patients
mean + SD 75+24 68 +17

Randomized, double-dummy, double-blinded, active-
controlled, parallel-designed efficacy study

Study sites:

— United States, Canada, Europe, Australia

Inpatient, % Majority inpatient population
56% 91%

OTolevamer GMetronidazole @ Vancomycin

Clinical Success by CDI Severity (Combined)

o

OTolevamer GMetronidazole = Vancomycin
Clinical Success s

B0.6*
7130

=
£
3
-9
b
-
]
g
g
H]
£

Percent of Patients

20 111 18
n=266 143134 268 135 125 534278 250

Moderate Severe
301 Study 302 Study Combined

Johnson s et al. is 2 5 JohnsonS etal. Ci

OTolevamer G Metronidazole ® Vancomycin ] 3
R Disease Severity Matters
Recurrence rates tend to be lower with mild disease

— Vancomycin -5%

— Metronidazole -8%

Mild 3/82(3.7)  14/58(24.1) 14/63(22.2) 0.69
SRR \ioderate  5/88(5.7)  19/90(21.1) 12/94(12.8) 0.12
*in patients that [RISUE 2/52(3.8)  16/65(24.6) 17/52(32.7) 0.41

met primary

101 Study 302 Study Combined clinical cure [p-value] 0.79 0.85 0.016

definition

Percent of Patients

n=17 107 107 105106 102 22 213 208

Johnson S et al. iin Infect Dis 2014;59:345-54.
Johnson S et a. Clin Inect Dis 2014;59:345-54.
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Recurrence Rates Across 2 Studies Recurrence Rates Across 2 Studies

No. of patients who experienced relapse/no. of No. of patients who experienced relapse/no. of
patients who were cured (%) patients who were cured (%)
Zar FA et al Johnson S et al ZarFA et al Johnson S et al
MTZ VAN MTZ VAN VAN VAN

Mild 3/37 (8) 2/39(5)  14/58(24) 14/63 (22) Mild 2/39 (5) 14/63 (22)
Severe 6/29(21) 3/30(10) 16/65(25) 17/52(33) Severe 3/30(10) 17/52 (33)

Zar FA et al. Clin Infect Dis 2007;45:302-307. Johnson s et al. Clin Infect Dis 2014;59:345-54, Dis 2007;45:302-307. Johnson S et al. Clin Infect Dis 2014;59:345-54.

Considerations for Recurrence Reduction New Kid on the Block

Of the patients who respond clinically: Fidaxomicin FDA approved May 27, 2011

1. Do patients with severe CDI who receive vancomycin truly experience

more recurrences? 2010 CDI management guidelines

2. If this is true, should we approach severe CDI patients differently? — Study abstract, 2007 ICAAC
o Vancomycin + bezlotoxumab — Full manuscript, 2011 NEJM
o Fidaxomicin
o Fidaxomicin + bezlotoxumab
o Rx+fecal microbiota transplant Incumbent on clinicians to self-evaluate clinical trial and apply

REMEMBER: Goals should include considerations for recurrence LOlRIECHEE

FDX vs. VAN for CDI O

327 assigned VAN 302 assigned FDX
309 (94.5%) included in mITT 287 (95.0%) included in mITT

283 (86.5%) included in Per- 265 (87.7%) included in Per- | xS 240
Protocol Protocol | L
221 achieved cure and could be 211 achieved cure and could be mITT ) e o = =
evaluated for recurrence evaluated for recurrence Clinical Cure Recurrence Global Cure
i 11,3 1

LouieT) et LouieT) et al. New Engl / Med 2011;364:422-31.

Patients (%)




Table 3. Rates of - dif «ding to Subgroups, in the Modified
Populations.
Subgroup Modified Intention-to-Treat Population

Fidsomicia  Vancomycin P Value
no,ftotal no, (%)
Age
<6Syr 27134 201) 009
65y 40131 (305) 005
Hospital status

40146 274) 005

29 @27) 008

ious episode of C. diffcile infection
No 52217 (240) 001

Yes 9faz( 15748 (31.2)

Louie ) et al. New Engl J Med 2011;36

Fidaxomicin

12/126 (9.5)

6/36 (16.7)

d Per-Protocol

Per-Protocol Population

Vancomycin

otal o, (%)

22118 (18.6)

16/85 (188) 317103 30.1)

19/106 (17.9) 29/111 (26.1)
9/105 (856)

24/110 (20.8)

22175 (12.6) 41/183 (22.4)

1238 (31.6)

In 2017, Not Enough Muste

XXIX. What are the best treatments of an initial CDI episode to

ensure resolution of symptoms and sustained resolution 1 month

after treatment?

Recommendations

PValve

015

002

1. Either vancomycin or fidaxomicin is recommended over

metronidazole for an initial episode of CDI.

McDonald LC et al. Ciin nfect Dis 2018;66:987-994.

Lack of

McDonald LC et al. Ciin Infe

guidance in 2017 updates

Since completion of this guideline, a new therapeutic agent
and a molecular diagnostic test platform have become available
for CDI. Bezlotoxumab, a monoclonal antibody directed against

toxin B produced by C. difficile, has been approved as adjunctive

therapy for patients who are receiving antibiotic treatment for

CDI and who are at high risk for recurrence [10]. Multiplex pol-
ymerase chain reaction (PCR) platforms that detect C. difficile
as part of a panel of >20 different enteric pathogens have also
become available [11]. These most recent innovations and other
innovations that may become available in the near future will be

covered in subsequent guideline updates.

4/4/2019

Table 3. Rates - difficile Infoct Treat and Per.Protocol
Populations.
Subgroup Modified Intention-to-Treat Population Per-Protocol Population
Fdmomicn  Vancomycin  PValue  Fidmomicin  Vancomycin P Value
o, fotal o, (%) o, fotal no, (%)
Mild SOOLY)  20/68 (294 002 A1) 1YSS(236) 006
Moderate 201102 (196) 1888 205) 089 15/9(167) /71 @254) 08
Severe 292 03.0) 29109 (268) 002 /77 (117)  22/95(22) 005
Strain type
NAPL/B1/027 16/59221) 1467 (209) 042 145 (@44) 1[5 (20.6) 093
Non-NAPL/B1/027 12/117 (103) 34/121 (28.1) _ <0.00 8103 (7.8) _27/106 (25.5) _<0.001
Atmicrobial therapy
Yes W7) 2500278 010 B/56(14) 2065 (308) 003
No BATZ(AS) TS0 003 200155 (129) N1 005

Lower recurrence rates among patients who received FDX driven by non-
hypervirulent strain of C.difficile

LouieT) et a. New Engl / Med 2011;364:422-31.

Thoughts on bezlotoxumab..

Concept of Immunotherapy

If patients lacking innate anti-toxin immunoglobulins are prone
to disease development, would immunoglobulin therapy
directed against toxins aid in the management of CDAD?




Bezlotoxumab: Proposed Mechanism
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Antibiotic Exposure after CDI Treatment

Actexumab plus
Bezlotexumab Bezlotoxumab Actoxumab Placebo
Characteristic N=773) (N=781) {N=232) (N=773)

All Participants

(N=2559)

4/4/2019

Release of antibodies into lumen

Control

Wilcox MH et al. N Engl / Med 2017;376:305-317.

L—lumen
LP — lamina propria

S —submucosa
E — epithelium

Standard of Care (SoC) Regimens

Actoxumab plus
Bezlotoxumab Bezlotaxumab Actoxumab Placeba

All Participants
N=773) {N=781) (N=232) (N=773) (N=2559)

Characteristic

dard-of-care antibiotic

izole
mycin 370
Fidaxamicin

Inpatient 530 (67.9)

Role of Bezlotoxumab

Did bezlotoxumab impact initial cure rates of infection?
— “Initial Cure”: no diarrhea for 2 consecutive days after completion of
standard-of-care antibiotic therapy administered for < 16 days

] MODIFY | MODIFY Il

BEZ Placebo BEZ Placebo
(n=386)  (n=395) el (n=395) (n=378) el

Initial Cure, n (%) 299 (77) 327(83) [-10.9,0.3] 326 (83) 294 (78) [-0.9, 10.4]

BEZ: bezlotoxumab
«l : confidence interval

10



Impact of bezlotoxumab on initial cure

[ ___wmoori____] MODIFY I

ACT+BEZ  Placebo o ACT+BEZ Placebo
(n=383) (n=395) e5E (n=390) (n=378) ehd

Initial Cure, n (%) 286 (75) 327 (83) [-13.9,-2.4] 282 (72) 294 (78)  [-11.6, 0.6]

BEZ: bezlotoxumab
ACT: actoxumab
€l : confidence interval

Signal towards ACT affecting clinical cure

_ Pooled Dataset

Treatment vs. Placebo
Clinical Cure diusted Diff
% (n/N) Difference Adjusted Difference

Treatment [95% CI] plE

ACT+BEZ  73.5(568/773) 6.9 -6.8[-11.0,-26]  0.0014
BEZ 80 (625/781) b 0.3[-4.3,3.7] 0.8832

Placebo 80.3 (621/773)

MODIFY |: Effect of Bezlotoxumab

through Wk 12 [%)

Participants with Infection Recurmence.

MODIFY |
ity 667 1 60
eipants at Risk 81 w6 398 23

Wilcox MH et al. N Eng

4/4/2019

Pooled MODIFY | & Il Cure Rates

_ Pooled Dataset

Clinical C Treatment vs. Placebo
inical Cure
% (n/N) Difference Adjusted Difference

Treatment [95% ClI] paalle

ACT + BEZ 73.5 (568/773) 4 -6.8 [-11.0, -2.6] 0.0014
BEZ 80 (625/781) b -0.3[-4.3,3.7] 0.8832

Placebo 80.3 (621/773)

Overall Recurrence Rates

H
*
i

!
i
H
¢
3
[

MODHFY | MODIFY 11
Events 6 6 @ PR
No. of Partcipants at Risk 3 386 19 22 w0 195 3

MODIFY |: Effect of Actoxumab

theough Wk 12 (%)

Participants with Infection Recurmence

11



Participants with Infection Recurrense
through Wk 12 (%]

M. of Events
M. of Partcipants at Risk

MH et al. N EnglJ Med 2017;376:

4/4/2019

Pooled: MODIFY | & I

N, of Events
No. of Partcipants at Risk

Pocled Data

Lessons from Phase Il Trial

Safety analysis

* Overall adverse drug events (ADE) similar Actoxumab (anti-toxin A) did not impact clinical cure or
— Infusion related: ~ 10% BEZ vs. 7.6% placebo recurrence

_ : 9 o
B 2 i U8 I, B G Bezlotoxumab effective in reducing recurrences

q n q — NNT to prevent 1 recurrent CDI (all population
* History of congestive heart failure P (Ell e )

— Serious ADE due to heart failure: 12.7% BEZ vs. 4.8% placebo
— Deaths due to cardiac ADE: 19.5% BEZ vs. 12.5% placebo

— Death occurrence monitored and collected through 12-week follow-up
period

— NNT to prevent 1 recurrent CDI (among 2 65 years)

Difficult to describe role of FDX + BEZ; FDX underrepresented
Cautious use in patients with cardiac history

Wilcox MH et al. N Engl / Med 2017;376:

mab) [package insert]. Merck & Co,

Cost Considerations

SN SN RVANG

Zinplava®
(bezlotoxumab)

$4,560 per vial
Packaging: 25 mg/mL, 40mL

Dificid®
(fidaxomicin)
$4,639 per bottle

Packaging: 200 mg tab, 20
tabs

Red Book Online Ann Arbor, Michigan: Truven Health Analytics. Accessed March 26, 2019,

Firvanq®
(vancomycin oral sol)

$150 - 50 mg/mL, 150 mL
(125 mg 4x daily)
$239 - 50 mg/mL, 300 mL
(500 mg 4x daily)

Prices displayed as average wholesale prices

Wilcox MH et a 5-317.

PROBIOTICS

NNT : number needed to treat

12



No guideline probiotic recommendation

XXVII. What is the role of probiotics in primary prevention
of CDI?

Recommendation
1. There are insufficient data at this time to recommend admin-

istration of probiotics for primary prevention of CDI outside
of clinical trials (no recommendation).

Rationale for Probiotic Use in CDAD

Deliver bacteria, other microorganisms to gastrointestinal
tract and restore equilibrium

Decrease available area for pathogenic microorganisms to
colonize and develop into disease downstream

Challenges of Probiotic Therapy in CDI

* Patient selection * ‘Agent’ selection
— Diversity

* Efficacy — Safety

* Timing

4/4/2019
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Saccharomyces boulardii

Immunocompromised patients with certain underlying
conditions at highest risk

— Intravenous catheter

— Previous receipt of antibiotic therapy

Of 37 cases reviewed, 32 cases involved S.boulardii-containing
probiotic use

Despite overall low rates of Saccharomyces spp. infections,
40% of all reported cases identified probiotic as the source

ngoulvant A etal. C

Lactobacillus Complications

Trial
Primary outc

DendukuriN et al. CMAJ 2005;173-167-170

Lactobacillus Complications

Reported cases of Lactobacillus spp. complications
attributed to probiotic use

— Bacteremia

— Endocarditis

— Secondary gastrointestinal complications

— Catheter-associated infections

Pre-2005 Stance on Probiotics

Since 2010 Guidelines..

Increasing case-reports, retrospective observational analysis
associating probiotic use as source of invasive infections

Subject to bias

Mainly in ‘at risk” population
— Immunocompromised
— Certain age cohort (> 60 years)

4/4/2019
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PROTON PUMP INHIBITORS (PPIS)

Effect of High pH Environment

* Gastric acid does not kill C.difficile spores

* Proposed mechanism for PPI contributions to CDI
— Vegetative form of C.difficile killed by acid
— Survival of vegetative form of C.difficle as T pH
— Presence of bile salts T pH

Jump RLP et al

EE Vegetative C. difficile
C3PBS
—e—pHof GC

Jump RLP et al.

No guidance on PPl use

XXVI. What is the role of proton pump inhibitor restriction in
controlling CDI rates?

Recommendation

1. Although there is an epidemiologic association between
proton pump inhibitor (PPI) use and CDI, and unnecessary
PPIs should always be discontinued, there is insufficient evi-
dence for discontinuation of PPIs as a measure for preventing
CDI (no recommendation).

McDonald LC et al. Ciin In

Growth of Vegetative C.difficile

W GC, unadjusted
1 NGC,pH4 t
| maGc,pHs
@GC,pHB
mGC,pH7

GC : gastric contents
oPBS

PBS : Phosphate-
buffered saline

Jump RLP et

Association of CDI & acid suppression

#P1 Dally PPl More
Frequently

2010;170:784-90.

4/4/2019

15



4/4/2019

Antibiotic use compounds risk of CDI

Impact of PPl on Nosocomial CDI

No acid suppression therapy

H,RA only

1 [reference]
1.53 (1.12-2.10) 0.008
Daily PPI 1.74 (1.39-2.18) <0.001
PPI more frequent than daily 2.36(1.79-3.11) <0.001
Low-risk antibiotics 1.82(1.17-2.82) 0.008

High-risk antibiotics 3.37(2.64-4.31) <0.001

0 et al. Arch Intern Med 2010;170:784-90.

Recent reviews of PPIs association with CDI Recent reviews of PPls association with CDI

CaoFetal.
Time period up to Dec 2016 ¢ Time period up to Mar 2017
Analysis of 50 studies ¢ Analysis of 56 studies

Trifan et al.

PPI users vs. non-users PPI users vs. non-users
— OR1.26 — OR1.99

— [CI: 1.12-1.39], p <0.001 — [Cl: 1.73-2.30], p <0.001
12:40.8% 12:85.4%

No Rigor, No Consensus

Conflicting clinical trial data

Development of CDI2

— Patients in ICU on PPIs were twice is likely to develop CDI than those not
on PPIs

— Estimated 65% increase in CDI among PPI users

Recurrence of CDI3# CONCLUDING THOUGHTS
— Continuous use of PPIs 1.5 times risk of CDI recurrence

— No association among 894 inpatients; unadjusted for antibiotic exposure

1. Barletta JF et

16



Goals of CDAD/CDI Management

Treat Episode

* Regimen selection
Probiotic Use
* Minimize antibiotic exposure
» Assess for potential disease exacerbating medications

Minimize Prevention of
complication Recurrences

Tackling Challenge of Recurrence

Consider initial cure first

— Gauge severity of illness

— Compile risk factors for failing to achieve initial cure
Evaluate risk for recurrence

Age 2 75 years Unformed bowel movements 2 10 in 24H
SCr 2 1.2 mg/dL Previous CDI episode(s)

Modifiable risk factors and/or behaviors

— Correctable reason for receiving frequent antibiotics
— Medication review (PPIs, probiotics, GI motility agents)

al. Clin Infect Dis 2014;58;

Points for Each Risk Fac!

Age  UBM  C
Mo. of Risk Factors 275y =10

(B} Score sheet for peoplafwith prior episode

No risk factors 0 0

1 Risk factor
Age
UBM
Cr
2 Risk factors
Age and UBM
Age and Cr
UBM and Cr
3 Risk factors
1BM
Cr

4/4/2019

Tackling Challenge of Recurrence

XXIX. What are the best treatments of an initial CDI episode to

ensure resolution of symptoms and sustained resolution 1 month
after treatment?

Recommendations

1. Either vancomycin or fidaxomicin is recommended over
metronidazole for an initial episode of CDIL.

McDonald LC et al. Clin

Paints for Each Ris

Age usmM Crz
Mo. of Risk Factors 276y 2 m
(1 Score sheet for people with[no prior episode ]
No risk ) 0 0
1 Risk factor
Age
uBM
o
2Ris
Age and UBM
Age and Cr
UBM and Cr
3 Risk factors

Age, UBM,
and Cr
O'Agostin

Interpretation Example

| have a patient who | have identified would benefit more from
FDX than VAN.

* The patient has experienced CDI in the past

Patient has ‘recurrence’ risk factors including:
— Age78

— Unformed bowel movements of 14 in past 24 hours
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for Each Risk Fact

UEM
Mo of Risk Factors 27 210/d

2 Risk factors
Age and UBM 24%

Age and Cr 29%  45%|
UBM and Cr 0 29%  45%

Prophylaxis in HSCT Population

Mean duration of therapy
22 +8.61 days
22.7 + 8.99 days

— Fidaxomicin:
— Placebo:

Approximately 64% of each cohort completed follow-up

Additional antibiotic exposure in 75% of study participants

Mullane KM et al. Cln Infect Dis

Confirmed CDAD at Pre-defined Endpoints

idaxom Placel

30 days after end of

treatment, n (%) 152 2 ([@07)

[2.2,10.6] 0.0014

60 days after end of
treatment, n (%) 17 (5.6) 32(10.7) [0.7,9.4]
70 days after end of

treatment, n (%) 14 (4.7) 32(10.7)

[1.8,10.3]

Mullane KM et al. Cln Infect Dis 2019;68:196-203,

s for Each Risk Factor

By selecting FDX, you have inherently reduced

the risk of recurrence from 39% to 24%. Is
24% predicted risk of recurrence acceptable?

Safety analysis of FDX vs. Placebo

Reported ADEs similar between fidaxomicin and placebo
— Diarrhea 71% FDX vs. 73% placebo
62% FDX vs. 67% placebo
48% FDX vs. 37% placebo
41% FDX vs. 41% placebo

— Nausea
— Febrile neutropenia
— Vomiting

Median time to neutrophil engraftment 9 days in both cohorts

Mullane KM et al. Cin,

Fidaxomicin
=== Placebo

Disease-free Survival (%)

HR 1.95 (95% CI 1.08-3.50); p=0.027

1 20 30 40 S0 60 70 80 90
Time to Onset of CDAd (Days) With Positive Toxin Test

260 283 273 281 253 247 22 183 6D
281 260 249 246 233 933 318 78 81 24
Mullane KM et al. Cln Infect Dis 2019,68:196-203,

4/4/2019
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Recurrence: understudied, undervalued

ICU population?
— PPI, stress ulcer prophylaxis
— Broad spectrum antibiotic exposure

Rx prophylaxis in antibiotic-necessary scenarios

- MT1Z
— VAN?

Mullane KM et al. Ci

Parting Thoug

C.difficile colitis is a disease that presents as a spectrum
— Mild or mild-to-moderate

— Moderate-to-severe

— Fulminant or toxic megacolon

Risk factors for failure, mortality, recurrences are important to consider
when selecting and reviewing pharmacotherapy

Be comfortable with the data and consider all options
— Fidaxomicin vs. oral vancomycin

— Fecal microbiota transplantation

— Bezlotoxumab

4/4/2019

4 Do’s for the ‘Diff’

Reserve oral metronidazole for * Help manage disease by reviewing all
scenarios where vancomycin or medications patients may be taking
fidaxomicin is unavailable — Probiotics

— Unnecessary proton pump inhibitors

Fidaxomicin or vancomycin? — Gl motility agents (stimulant laxatives,
Not a slam dunk osmotic laxatives)

Consider cost: benefit profile 5“;0‘;0&9"“5 h q
Insurances may shift towards covering LR QUG
fidaxomicin

* Recurrence considerations
— Risk factor assessment
Bezlotoxumab may have a role in {, risk of CDI recurrences in
select populations
Rx prophylaxis (think about residual damage, ADEs)
Initial agent selection

Unanswered Areas of CDI Management

* Would tolevamer have been better studied as add-on to SoC
for reducing recurrence?

* If BEZ does not impact initial cure of CDI, does it need to be
given at the same time as treatment?
— Outpatient

¢ What role do probiotics (in any form) play down the road after
patients achieve initial clinical cure?
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