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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Merck Sharp & Dohme Limited submitted on 17 November 2015 an application for
marketing authorisation to the European Medicines Agency (EMA) for Zinplava, through the centralised
procedure falling within the Article 3(1) and point 1 of Annex of Regulation (EC) No 726/2004.

The applicant applied for the following indication:

Zinplava (bezlotoxumab) is indicated for the prevention of Clostridium difficile infection (CDI)
recurrence in patients 18 years or older receiving antibiotic therapy for CDI.

The legal basis for this application refers to:

Article 8.3 of Directive 2001/83/EC - complete and independent application. The applicant indicated
that bezlotoxumab was considered to be a new active substance.

The application submitted is composed of administrative information, complete quality data, non-
clinical and clinical data based on applicants’ own tests and studies and/or bibliographic literature
substituting/supporting certain test(s) or study(ies).

Information on Paediatric requirements

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included an EMA Decision(s)
P/0340/2014 on the agreement of a paediatric investigation plan (PIP).

At the time of submission of the application, the PIP P/0340/2014 was not yet completed as some
measures were deferred.

Information relating to orphan market exclusivity

Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did not submit a critical report addressing the possible similarity with
authorised orphan medicinal products because there is no authorised orphan medicinal product for a
condition related to the proposed indication.

New active Substance status

The applicant requested the active substance bezlotoxumab contained in the above medicinal product
to be considered as a new active substance, as the applicant claims that it is not a constituent of a
medicinal product previously authorised within the European Union.

Scientific Advice

The applicant received Scientific Advice from the CHMP on 17 December 2009. The Scientific Advice
pertained to non-clinical and clinical aspects of the dossier.
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1.2. Steps taken for the assessment of the product

The Rapporteur and Co-Rapporteur appointed by the CHMP were:

Rapporteur: Jan Mueller-Berghaus Co-Rapporteur: Karsten Bruins Slot

The application was received by the EMA on 17 November 2015.
Accelerated Assessment procedure was agreed-upon by CHMP on 22 October 2015.
The procedure started on 4 December 2015.

The Rapporteur's first Assessment Report was circulated to all CHMP members on 18 February
2016. The Co-Rapporteur's first Assessment Report was circulated to all CHMP members on 19
February 2016. The PRAC Rapporteur's first Assessment Report was circulated to all PRAC
members on 3 March 2016. In accordance with Article 6(3) of Regulation (EC) No 726/2004, the
Rapporteur and Co-Rapporteur declared that they had completed their assessment report in less
than 80 days.

During the meeting on 17 March 2016, the PRAC agreed on the PRAC Assessment Overview and
Advice to CHMP. The PRAC Assessment Overview and Advice was sent to the applicant on 21
March 2016.

During the meeting on 1 April 2016, the CHMP agreed on the consolidated List of Questions to be
sent to the applicant. The final consolidated List of Questions was sent to the applicant on 1 April
2016. Furthermore, the CHMP considered that the evaluation of the dossier at present is no
longer compatible with the previously agreed accelerated assessment procedure and reverted the
timetable into a standard timetable

The applicant submitted the responses to the CHMP consolidated List of Questions on 20 May
2015.

The Rapporteurs circulated the Joint Assessment Report on the applicant’s responses to the List of
Questions to all CHMP members on 27 June 2016.

During the PRAC meeting on 7 July 2016, the PRAC agreed on the PRAC Assessment Overview
and Advice to CHMP. The PRAC Assessment Overview and Advice was sent to the applicant on 7
July 2016.

During the CHMP meeting on 21 July 2016, the CHMP agreed on a list of outstanding issues to be
addressed in writing and/or in an oral explanation by the applicant.

The applicant submitted the responses to the CHMP List of Outstanding Issues on 16 August
2016.

The Rapporteurs circulated the Joint Assessment Report on the applicant’s responses to the List
of Questions to all CHMP members on 14 October 2016.

During a meeting of a Scientific Advisory Group on 3 November 2016, experts were convened to
address questions raised by the CHMP.

In the light of the overall data submitted and the scientific discussion within the Committee
during the meeting on 10 November 2016, the CHMP issued a positive opinion via written
procedure for granting a marketing authorisation to Zinplava on 22 November 2016.
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2. Scientific discussion

2.1. Problem statement

C. difficile is an anaerobic, spore-forming gram-positive bacillus that produces two potent toxins: toxin
A, an enterotoxin, and toxin B, which is primarily a cytotoxin. Most, if not all, strains isolated from CDI
patients have been toxin B (+) strains, with a majority also expressing toxin A. The toxins target the
gut epithelium leading to epithelial damage and inflammation in the gut.

C. difficile spores can persist outside the human body on hard surfaces for up to five months.
Transmission occurs through the faecal-oral route. C. difficile colonises the colon without causing
disease in approximately 1% to 3% of adults; the proportion is higher in patients in acute care
settings. Disruption of protective colonic microflora results in excessive growth of C. difficile and toxin
production and development of disease.

A novel approach to the prevention of recurrent CDI is the use of monoclonal antibodies (mAb)
directed against the toxins produced by C. difficile as a form of passive immunity in patients receiving
antibiotic therapy for CDI.

About the product

Bezlotoxumab (MK-6072) is a fully human monoclonal antibody that blocks the action of Clostridium
difficile toxin B and potentially averts the damage and inflammation that can lead to the symptoms
associated with C. difficile infection.

Proposed therapeutic indication, posology and mode of administration:

Bezlotoxumab is indicated for the prevention of recurrence of Clostridium difficile infection (CDI) in
patients 18 years or older receiving antibiotic therapy for CDI. The recommended dose is 10 mg/kg
administered as an intravenous (1V) infusion over one hour as a single dose.

Clinical development program
The Applicant pursues the Marketing Authorisation Application (MAA) for bezlotoxumab.

However, the clinical development program is based on studies evaluating the safety and efficacy of a
monoclonal antibody (actoxumab) directed against C.-difficile toxin A; and a monoclonal antibody
(bezlotoxumab) directed against C.-difficile toxin B and a combination product containing both,
actoxumab and bezlotoxumab.

During the Phase 1 clinical program, conducted in healthy volunteers, all but 30 subjects were exposed
to either actoxumab (MK-3415) alone or actoxumab + bezlotuxomab (MK-3415A). The same applies
for the Phase 2 studies; subjects received either actoxumab (MK-3415) alone or actoxumab +
bezlotuxomab (MK-3415A). The Applicant does not pursue a Marketing Authorisation for actoxumab
alone or the combination of actoxumab + bezlotuxomab. Hence, these will not contribute to the
efficacy evaluation of bezlotuxumab.

Formally no Scientific Advice was requested on the development program of bezlotoxumab. However
on the development program of the combination product MK-3415A (actoxumab + bezlotoxumab), the
Applicant obtained Scientific Advice from the CHMP in December 2009.
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The scientific principles outlined in the Scientific Advice may apply also for the current application. The

main aspects are as follows:

No further toxicology studies would be required to support the MAA, including agreement that
the absence of studies on reproduction and development is justified and that neither
genotoxicity nor carcinogenicity studies would be required.

ADME and mass-balance studies were not required, but that drug-drug interactions should be
studied using a population PK approach in Phase 3.

To ensure that different subgroups of patients with respect to age and renal function status
were included in the Phase 3 trials.

Phase 1 thorough QT studies are not required.

General agreement was reached on the design of the proposed Phase 3 trials including: patient
population; type and duration of standard of care antibiotic therapy (only metronidazole and
vancomycin were proposed at that time); stratification by hospitalization status (inpatient
versus outpatient) and by standard of care antibiotic therapy; primary efficacy endpoint; dose
selection; and adequacy of the size of the safety database to support the MAA.

The Phase 3 trials include a sufficient number of patients with severe disease and a high risk of
recurrence to demonstrate that the drug is efficacious and safe in these subgroups.

While the time point for assessment of the primary efficacy endpoint was deemed acceptable,
the Agency requested an evaluation of duration of protection in an extended trial phase (up to
12 months) in a subset of patients enrolled in Phase 3.

The design of the planned 2-dose Phase 1 study to evaluate immunogenicity was deemed by
the Agency to be acceptable. Additionally, the Agency recommended evaluation of
immunogenicity in relation to repeated use in patients (as opposed to healthy volunteers)
either in Phase 3 or in a separate post-marketing trial.

Plans for immunogenicity testing in the Phase 3 trials were deemed acceptable; additionally,
the Agency recommended that immunogenicity testing be extended to evaluate the
relationship between possible neutralizing antibodies

Type of Application and aspects on development

The CHMP agreed to the applicant’s request for an accelerated assessment as the product was
considered to be of major public health interest. This was based on justification brought forward by the
Applicant that the demonstration of efficacy and safety of MK-6072 for prevention of the serious

condition of CDI recurrence, for which there are no therapies indicated and which represents a critical

unmet medical need of major interest from the point of view of public health, is sufficient justification
that MK-6072 falls within the scope of an accelerated assessment.

However, during assessment (Day 120 LoQ), the CHMP concluded that it was no longer appropriate to
pursue accelerated assessment, as major objections and numerous other concerns were identified,
which could not be addressed within the accelerated timelines.
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2.2. Quality aspects

2.2.1. Introduction

Zinplava finished product (FP) is presented as concentrate for solution for infusion containing 25
mg/mL bezlotoxumab. It is formulated as a sterile, aqueous, preservative-free solution aseptically
filled into vials for single use.

Other ingredients are: Citric acid monohydrate (E330), Diethylenetriaminepentaacetic acid (DTPA),
Polysorbate 80 (E433), Sodium chloride, Sodium citrate dihydrate (E331), Water for injections and
Sodium hydroxide (E524).

No Quality by Design development is claimed by the applicant, however, process characterisation
studies for active substance (AS) manufacturing process were executed using a risk-based approach,
incorporating quality-by-design principles focused on increased process understanding.

2.2.2. Active Substance

General information

Bezlotoxumab (also referred to as MK-6072 by the Applicant) is a human monoclonal antibody (mAb)
that binds with high affinity to Clostridium difficile (C. difficile) toxin B. Bezlotoxumab is a glycoprotein.
A Chinese hamster ovary (CHO) host cell line was used for expression of bezlotoxumab. The antibody
is heterogeneously glycosylated.

The biological activity of the bezlotoxumab was evaluated by its capacity to bind to C. difficile toxin B
fragment using an enzyme-linked immunosorbent assay (ELISA) method. A cell based toxin
neutralisation assay is used to measure the ability of the antibody to protect host cells from toxicity of
the toxin.

Manufacture, characterisation and process controls

Description of the manufacturing process and process controls

Bezlotoxumab manufacturing is performed at Lonza Biologics, Inc. in Portsmouth, New Hampshire,
U.S.A.

The bezlotoxumab commercial manufacturing process has been adequately described. Main steps are
expression in cell culture in suspension Chinese hamster ovary (CHO) cell line, harvest and
purification.

Manufacture is initiated from a single vial of the working cell bank (WCB) followed by inoculum
expansion in shake flasks, roller bottles, and a disposable rocker bag. The harvested cell culture fluid
(HCCF) is further processed. Bioprocess container (BPC) bags used comply with Ph. Eur. (3.2.2.1) and
USP (<87>, <88=>, and <661>). Prior to release to manufacturing, the BPC bags are visually inspected
and the Certificate of Analysis is checked for conformance to specifications.

Control of materials

A list of non-compendial grade raw materials used to manufacture MK-6072 is provided (Buffers and
solutions; chromatography resins and filters). All raw materials used in upstream and downstream
operations are animal-component free and provided with TSE/BSE certifications.
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The cell bank system, characterisation and testing is sufficiently described and conforms with ICH
guideline Q5A/B. cDNA was isolated and transfected into the host cell line. From the Clone a Master
cell bank was generated and consequently expanded to a working cell bank. A limit for in vitro cell age
for production was defined.

Control of critical steps and intermediates

Critical process parameters (CPPs) and key operating parameters (KOPs) are defined throughout the
manufacturing process. The CPP classification justifications are based on viral clearance studies, large
scale range of experience, process characterisation studies and step-specific verification studies
(including bioburden reduction, small scale resin lifetime studies).

The identified CPPs and KOPs are considered adequate to control the upstream and downstream
manufacturing process for bezlotoxumab AS.

A hold time study was conducted for process intermediates at defined hold time points. The defined
hold times are based on the microbial control qualification studies and biochemical stability data from
small-scale studies performed. A cumulative intermediate hold time limit is applied and the Applicant is
asked to conduct a small scale study to further confirm the appropriate cumulative hold time as a post-
authorisation recommendation.

Re-processing has been successfully validated at small scale. Reprocessing protocols were provided
for the full manufacturing scale during processing.

Process validation

For process validation qualification lots were manufactured using the proposed commercial
manufacturing process.

All acceptance criteria for the critical operational parameters and likewise acceptance criteria for the in-
process tests are fulfilled demonstrating that the purification process consistently produces
bezlotoxumab AS of reproducible quality that complies with the predetermined specification and in-
process acceptance criteria.

Manufacturing process development and comparability

The active substance process development, manufacture, and testing of preclinical, clinical and
commercial materials was carried out. The process comparability assessments indicate that
bezlotoxumab AS manufactured throughout development is comparable. The purification performance
attributes displayed similar trends.

Characterisation
Bezlotoxumab AS has been sufficiently characterised.

The characterisation of the bezlotoxumab AS included the determination of physicochemical and
immunochemical properties, biological activity, purity, impurities, and quantity. The primary,
secondary, tertiary, and quaternary structures of bezlotoxumab were evaluated.

Results indicate that bezlotoxumab exhibits properties representative of a fully human monoclonal
antibody containing heavy and light chains bound by disulfide linkages with typical levels of
heterogeneity in its mass, glycosylation, and charge profiles.
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Specification

Specifications were set in accordance with ICH Q6B. The testing includes identity, purity, content and
potency. The batch release data confirm compliance with the proposed commercial specifications.

The applicant is recommended to revisit the criteria after the manufacture of 30 commercial batches
and tighten the release criteria accordingly. This recommendation applies to AS and FP.

Analytical methods

The analytical methods used have been adequately described and (non-compendial methods)
appropriately validated in accordance with guideline ICH Q2(R1). The validation reports are provided
and demonstrate that the analytical methods are successfully validated with respect to accuracy,
precision, specificity, linearity and robustness.

Batch analysis

Batch analysis data of the active substance were provided. The results are within the specifications and
confirm consistency of the manufacturing process.

Reference material

The establishments and history of in-house reference standard have been outlined for bezlotoxumab.

Stability

An initial shelf life of 24 months is proposed for Bezlotoxumab AS when stored in bags at 2-8 °C.

Stability results indicate that the active substance is sufficiently stable and justify the proposed shelf
life.

2.2.3. Finished Medicinal Product

Description of the product and pharmaceutical development

Zinplava finished product (FP) is a sterile, aqueous, preservative-free solution. Vials contain a target
deliverable dose of 40 mL at 25 mg/mL bezlotoxumab for a total of 1000 mg per vial. The finished
product is diluted into a compatible diluent (0.9 % Sodium Chloride Injection or 5 % Dextrose
Injection) prior to administration by intravenous infusion.

The finished product is a sterile, clear to moderately opalescent, colourless to pale yellow liquid, free
from visible particles. The finished product has a target pH of 6.0. and contains the following
excipients: sodium chloride, sodium citrate dihydrate and citric acid monohydrate, polysorbate 80,
DTPA and water for injection. Zinplava finished product is supplied in 50 mL vial Type | glass vials with
a chlorobutyl stopper and a flip-off cap seal. The material complies with Ph.Eur. and EC requirements.
The choice of the container closure system has been validated by stability data and is adequate for the
intended use of the product.

The finished product does not contain any overages.

Manufacturing history was sufficiently outlined. The results of the comparability assessments
demonstrate comparability of FP materials manufactured throughout the development. A risk-
assessment approach was used throughout the development of the Zinplava manufacturing process.
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The Container Closure integrity (CCl) for the 50-mL container-closure system (glass type 1) used for
Zinplava finished product liquid is assured. The CCI for the 50-mL container-closure system has been
demonstrated and will be monitored as part of the stability protocol.

Bezlotoxumab infusion solution was evaluated for biochemical and physical compatibility with various
administration materials. Zinplava FP may be diluted in either 0.9% (w/v) sodium chloride or 5% (w/v)
dextrose for infusion solution preparation from 0.9-10 mg/mL. Zinplava infusion solutions are
biochemically and physically compatible with a variety of commonly available IV containers, V-
administration sets, IV filters, and IV catheters. The use of an inline or add-on filter is required during
administration. These studies support compatibility of the Zinplava infusion solution with commonly
available filter materials and pore sizes (0.2-5 pm).

Microbial proliferation studies limit the hold time for the Zinplava infusion solution to 16 hours at room
temperature and 24 hours at refrigerated (2-8 °C) temperature.

Manufacture of the product and process controls

For the manufacture of Zinplava bezlotoxumab AS is delivered as formulated bulk solution containing
the exact formulation of the finished product from Lonza Biologics (US) to Carlow MSD (lreland).

Zinplava FP is manufactured and filled. Sterile filtration is performed continuously throughout the filling
process and consists of closed system filtration through a 0.2-um bioburden-reducing filter and a 0.2-
pm sterile membrane filter into an intermediate (dosing) vessel within a filling isolator. The sterile-
filtered solution is subsequently filled aseptically into vials, closed with stoppers, and sealed with caps.

Adequate in process controls were set.

All excipients used during the AS and FP manufacture have compendial Ph.Eur. grade except
diethylenetriaminepentaacetic acid for which no Ph.Eur. monograph exists but it is conform to USP. No
excipients of human or animal origin and no novel excipients are present in Zinplava FP.

Product specification

Finished product specifications were set in accordance with ICH Q6B and the corresponding active
substance specifications. Acceptable verification of the methods physical appearance, sub visible
particles, extractable volume, endotoxin and sterility was performed for finished product samples.

The method for container closure integrity was validated. The other analytical methods from the
specifications were validated for active substance and finished product.

Stability of the product

The agreed shelf life for Zinplava finished product is 18 months at 2-8 °C (refrigerator) for the
unopened vial.

Stability studies have been performed using the commercial vial/stopper combination of the Zinplava
1000 mg finished product (FP).

For storage of the solution for infusion, chemical and physical in-use stability has been demonstrated
for 24 hours at 2°C — 8°C or 16 hours at room temperature (at or below 25°C). These time limits
include storage of the infusion solution in the 1V bag through the duration of infusion. From a
microbiological point of view, the product must be used immediately. If not used immediately, in-use
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storage times and conditions prior to use are the responsibility of the user and must not be longer than
a total of 24 hours at 2°C — 8°C.

This is acceptable as storage for 24 hours at 2°C — 8°C or for 16 hours at room temperature (at or
below 25°C) is supported.

Adventitious agents

TSE compliance

The active substance bezlotoxumab is produced in a serum-free medium and no materials of animal or
human origin are used during production (fermentation or purification). Compliance with the TSE
Guideline (EMEA/410/01 — rev. 3) has been sufficiently demonstrated.

Virus safety

Bezlotoxumab is expressed in cells adapted to serum-free medium. Other than the cells themselves,

no material of animal origin is added during fermentation. The cell banking system has been
extensively screened for adventitious viruses using a variety of in vitro and in vivo assays. The tests
did not reveal any presence of virus contaminants in the cell banks with the exception of intracellular
type A and extracellular type C retrovirus-like particles which are well known to be present in rodent
cells. This is considered acceptable and it is considered that sufficient capacity within the
manufacturing process exists to inactivate/remove such virus particles. At the end of the bezlotoxumab
fermentation procedure, general testing for adventitious viruses is performed.

In summary, the TSE and viral safety of bezlotoxumab is considered to be sufficiently demonstrated.

2.2.4. Discussion on chemical, pharmaceutical and biological aspects

Information on development, manufacture and control of the active substance and finished product has
been presented in a satisfactory manner. The results of tests carried out indicate consistency and
uniformity of important product quality characteristics and these in turn lead to the conclusion that the
product should have a satisfactory and uniform performance in clinical use.

No major concerns were identified during marketing authorisation assessment. Several other concerns
pertaining to issues including stability and proposed specifications could be resolved by the Applicant

during the procedure. Three recommendations are suggested in order to clarify the step on cumulative
hold time of 24 days at the stage of the purification process of the AS, to revise the acceptance criteria
for active substance and finished product release specifications after 30 commercial batches have been
produced and to implement the process-specific ELISA assay for bezlotoxumab host-cell protein (HCP).

Overall, the dossier is of acceptable quality. The manufacturing of bezlotoxumab AS and Zinplava FP is
appropriately described, validated and controlled.

The information presented on adventitious agents is considered acceptable. The manufacturing process
has demonstrated good viral removal and/or inactivation capacity.

2.2.5. Conclusions on the chemical, pharmaceutical and biological aspects

The quality of this product is considered to be acceptable when used in accordance with the conditions
defined in the SmPC. Physicochemical and biological aspects relevant to the uniform clinical
performance of the product have been investigated and are controlled in a satisfactory manner. Data
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has been presented to give reassurance on viral/TSE safety.

2.2.6. Recommendations for future quality development

In the context of the obligation of the MAHSs to take due account of technical and scientific progress,
the CHMP recommends the following points for investigation:

1. No cumulative hold time has been established for bezlotoxumab AS purification process yet. The
Applicant will perform a small-scale study to establish the cumulative hold time to ensure that there is
no adverse impact to product quality when each process intermediate is held to a proposed maximum
hold time. Until the study is complete, a cumulative intermediate hold time limit of 24 days will be
applied to future manufacturing batches. The applicant should submit the results of the study as soon
as available. If the study suggests a different cumulative intermediate hold time limit the applicant is
asked to file a variation.

2. Only slight changes to the acceptance criteria were made for active substance and finished product
release specifications. These are based on tolerance intervals for batches produced so far. This is
currently acceptable. The applicant should revisit the criteria after the manufacture of 30 commercial
batches and revise the criteria accordingly.

3. The Applicant is in the process of developing a process-specific ELISA assay for bezlotoxumab host-
cell protein (HCP) determination. The implementation of the assay should be reported to the health
authority after successful validation.

2.3. Non-clinical aspects

2.3.1. Introduction

Bezlotoxumab is indicated for the prevention of Clostridium difficile infection (CDI) recurrence in
patients 18 years or older receiving antibiotic therapy for CDI. Clostridium difficile (C. difficile) is an
anaerobic, Gram-positive, spore-forming bacterium that colonizes and infects patients whose normal
gut microbiota has been disrupted by treatment with broad-spectrum antibiotics (Bassetti et al, 2012).
Recurrence is common after antibiotic treatment of C. difficile infection (CDI). The symptoms of
primary and recurrent CDI are caused by 2 exotoxins, C. difficile toxin A (TcdA) and C. difficile toxin B
(TcdB).

The fully human mAb to Clostridium difficile toxin A is designated actoxumab (previously known as
CDA1, GS-CDA1l and MK-3415), and the fully human mAb to C. difficile toxin B is designated
bezlotoxumab (previously known as MDX- 1388, CDB1 and MK-6072). The combined administration of
these two fully human mAbs is designated actoxumab+bezlotoxumab (previously known as MK-
3415A).

2.3.2. Pharmacology

Bezlotoxumab prevents binding of the toxin B to its target cells by binding to regions of the “combined
repetitive oligopeptide” (CROP) domains of the toxin that partially overlap with putative receptor
binding pockets. This results in blockade of the cellular intoxication cascade at its first step. The
protective effects of bezlotoxumab have been shown in vitro in TcdB neutralization assays, and in
nonclinical studies in mouse and hamster models of CDI (in combination with actoxumab, since
bezlotoxumab alone has poor efficacy in rodent models).

Assessment report
EMA/853812/2016 Page 16/110



The affinities of bezlotoxumab and actoxumab binding to TcdB and TcdA (from the control C. difficile
strain VPI 10463), respectively, were determined by surface plasmon resonance (SPR) and revealed Kd
values of 19 and 370 pM for bezlotoxumab binding to TcdB (best fit of the data was to a two-site
binding model), and 610 pM for actoxumab binding to TcdA. Actoxumab is selective for TcdA and
bezlotoxumab is selective for TcdB; no binding of actoxumab to TcdB or of bezlotoxumab to TcdA was
observed (Vero cells). A peptide corresponding to the N-terminal half of the CROP domain of TcdB was
co-crystalized with Fab fragments of bezlotoxumab and revealed that Fab fragments bind side-by-side
to 2 highly homologous epitopes within the CROP domain. This model is in line with binding
stoichiometry experiments carried out by size-exclusion chromatography coupled with multi-angle
laser light scattering in which the stoichiometry of bezlotoxumab to CROP domain was 1:1 and was
independent of the molar ratio of the 2 proteins.

Cellular effects mediated by TcdA and TcdB were investigated such as morphological changes, Racl
glucosylation, disruption of epithelial integrity, cellular viability, and adhesion of C. difficile to Caco-2
cells. These effects were neutralized by actoxumab and bezlotoxumab in a concentration dependent
manner. The ability of actoxumab and bezlotoxumab to block binding of TcdA and TcdB to the surface
of mammalian cells was assessed by flow cytometry and Western blotting.

Neutralization of C. difficile Toxins A and B from genetically-distinct strains of C. difficile by actoxumab
and bezlotoxumab was investigated by ELISA. C. difficile strain VPI 10463 (ribotype 087) was used as
a reference strain. Full neutralization of the toxins in culture supernatants of all clinical isolates tested
(81 clinical isolates of C. difficile from the USA, Canada, Western Europe, and Japan; (ribotypes 001,
002, 003, 012, 014, 017, 018, 023, 027, 053, 063, 077, 078, 081, 087, 106, 198, and 369)) including
multiple isolates of the endemic strains of ribotype 027/toxinotype 111 and ribotype 078/toxinotype V,
was achieved by actoxumab and bezlotoxumab. Increase in the ECsy values of bezlotoxumab for TcdB
of strains of ribotype 027, 036, and 078 are caused by amino acid substitutions at key positions within
the epitopes. The results indicate also that for a number of strains, the TcdA concentration was too low
to be detected, whereas TcdB was detected in supernatants of all strains tested.

Preclinical in vivo efficacy of actoxumab+bezlotoxumab was evaluated in the Golden Syrian hamster
model of infection (at doses of 0.5 to 50 mg/Kg) and in the mouse CDI model (at doses of 2, 5, 10 and
50 mg/Kg). Treatment with actoxumab+bezlotoxumab improved animal survival (in mice and
hamsters) and decreased morbidity when administered prophylactically or therapeutically, and in both
primary and recurrent CDI models. Fc-mediated functions of actoxumab and bezlotoxumab do not
appear to play a role in the in vivo efficacy, based on the comparison of N297Q mutants to that of
wild-type showing they had similar efficacy in both primary and relapse versions of a mouse model of
CDI (at a dose of 10mg/KQ).

The ability of actoxumab and bezlotoxumab to directly neutralize TcdA and TcdB in vivo was assessed
following systemic administration of either TcdA or TcdB in mice. Whereas administration of actoxumab
24 hours before intraperitoneal (IP) challenge with 100ng TcdA increased animal survival, in a similar
experiment with TcdB challenge, only a polyclonal goat anti-toxin B serum was protective whereas
several monoclonal antibodies (MDX1388 [bezlotoxumab], 2A11, 1G10 and 103-174) were not.
However, in a subsequent experiment in mice challenged with a mixture of TcdA and TcdB (25 ng
each), the combination of actoxumab+bezlotoxumab was protective.

Although clinical study results suggest that neutralization of toxin B is sufficient to reduce the risk of
recurrent disease in humans; the preclinical efficacy data relay on the combination of actoxumab and
bezlotoxumab rather than bezlotoxumab alone. From in vivo models it is concluded that the
combination of actoxumab-+bezlotoxumab improves animal survival and decreased morbidity.
Treatment with actoxumab might have a minor effect but bezlotoxumab alone seems to be inefficient
in hamster models, whereas each antibody alone has partial protective effects in mouse models.
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The study performed in piglets by Steele et al, JID 2013:207 (15 January) revealed that “piglets
treated with anti-TcdB antibodies, whether alone or in addition to anti-TcdA, were completely protected
from the development of systemic signs of CDI” and that “Histopathologic lesions in the large intestine
were slightly more severe in piglets treated with monoclonal anti-TcdA + anti-TcdB than in those
treated with only monoclonal anti-TcdB”. Treatment with bezlotoxumab or bezlotoxumab + actoxumab
protected the piglets in the same way as mice and hamsters with bezlotoxumab + actoxumab. Data
show that both antibodies are transported into the intestinal lumen at the site of infection in piglets
and hamsters supporting the suggestion that the general pathogenesis of CDI and mechanisms of
protection by bezlotoxumab or by actoxumab + bezlotoxumab are comparable in different hosts,
although neutralization of toxin A is not required for efficacy in human and piglet disease. One
hypothesis about the cause of this dichotomy is that different host species may express cellular surface
receptors with different affinities for the two toxins. Even though the gnotobiotic piglet model has its
advantages, it is an exploratory and relatively difficult CDI model to work with. With regard to
reproducibility and ability to assess a sufficient number of animals, the rodent model is preferable.
However, several aspects of the underlying mechanism of both CDI and the protection offered by anti-
toxin antibodies are still unknown. Further development and use of the gnotobiotic piglet model may in
future investigations provide valuable knowledge on how the two toxins affect the gut and how anti-
toxin treatment can protect against CDI.

As also demonstrated in hamsters and mice, antibody administration did not impact C. difficile burden
in the intestines of gnotobiotic piglets. Bezlotoxumab is able to prevent recurrence of CDI by
neutralizing toxin B produced, thereby preventing intestinal lesions. Recovery of the microbiome over
time following the initial infection is associated with clearance of C. difficile colonization in mice and
hamsters, and may explain why bezlotoxumab prevents recurrence rather than simply delaying it.

2.3.3. Pharmacokinetics

Pharmacokinetic (PK) studies with sparse sampling were conducted in healthy hamsters. Actoxumab
and bezlotoxumab median serum concentrations that corresponded to a CDI efficacy survival time
point of 48 hr after the last dose were 350 and 320 pg/mL, respectively (PKO01) and somewhat higher
in another study (PK0O06: 588 and 493 ug/mL,). In vivo tissue distribution studies in hamsters
demonstrated that actoxumab and bezlotoxumab reached the site of infection in the lumen of the gut,
and were detected at significantly higher levels in hamsters with CDI compared with healthy hamsters.
In vitro studies using a two-dimensional Caco-2 monolayer culture system demonstrated that antibody
applied to the basolateral chamber translocated to the apical chamber to a much greater extent when
toxin was added to the apical side.

It can be concluded from these data that systemically administered antibodies localize to the
subepithelial space of the gut wall and leak into the lumen via toxin-induced lesions, binding to and
neutralizing toxin in this compartment, or any toxin that may have leaked to the basolateral/systemic
side.

No formal pharmacokinetic drug interaction studies have been conducted. Since bezlotoxumab is
eliminated by catabolism, no metabolic drug-drug interactions are expected.
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2.3.4. Toxicology

Nonclinical toxicology studies with bezlotoxumab and actoxumab, alone and in combination as
bezlotoxumab + actoxumab were performed in mice. This is acceptable as there is no species in which
target-mediated toxicity can be investigated. No findings of toxicological significance were observed in
the single (4 weeks) or repeat-dose toxicity studies (2 or 3 weeks studies) performed with
bezlotoxumab and/or actoxumab. No anti-bezlotoxumab or anti-actoxumab antibodies were detected
in any animals in the test article-treated groups. The no-observed-adverse-effect-level (NOAEL) for
bezlotoxumab alone or in combination with actoxumab was >125 mg/kg/dose. This is up to 5 fold over
the exposure in humans at the clinically recommended dose (10mg/Kg).

Tissue cross-reactivity studies with bezlotoxumab and actoxumab were performed with normal human
or Swiss Webster or CD1™ mouse tissues. There were no findings of toxicological significance observed
in the in vitro.

The provided Toxicology investigation is appropriate for an antibody against foreign target according
ICH S6(R1) guidance. “A short-term safety study in one species can be considered; no additional
toxicity studies, including reproductive toxicity studies, are appropriate.” Therefore animal reproduction
or developmental toxicity studies have not been conducted with bezlotoxumab.

2.3.5. Ecotoxicity/environmental risk assessment

As stated in the Guideline on the environmental risk assessment of medicinal products for human use
(EMEA/CHMP/SWP/4447), antibodies are unlikely to pose a significant risk to the environment. Based
on this, the Applicant’s justification for not submitting an ERA for bezlotoxumab is considered
acceptable.

2.3.6. Discussion on non-clinical aspects

In vitro pharmacology, toxicology and pharmacokinetic were appropriately investigated for both
antibodies (actoxumab+bezlotoxumab) against foreign targets (C. difficile toxin A and toxin B). In vivo
pharmacology was extensively investigated in mice and hamsters. Although clinical study results
suggest that neutralization of toxin B is sufficient to reduce the risk of recurrent disease in humans,
the preclinical efficacy data rely on the combination of actoxumab and bezlotoxumab instead of
bezlotoxumab alone. The differences in results between the different animal models, with links to the
results seen in the clinical setting, was provided and discussed. Data show that both antibodies are
transported into the intestinal lumen at the site of infection in piglets and hamsters, supporting the
suggestion that the general pathogenesis of CDI and mechanisms of protection by bezlotoxumab or by
actoxumab + bezlotoxumab are comparable in different hosts, even though neutralization of toxin A is
not required for efficacy in human and piglet disease. A hypothesis about the reason is that different
host species may express cellular surface receptors with different affinities for the two toxins. Even
though the gnotobiotic piglet model has its advantages, it is an explorative and relatively difficult CDI
model to work with. With regard to reproducibility and ability to assess a sufficient number of animals,
the rodent model is preferable. However, several aspects of the underlying mechanism of both CDI and
the protection offered by anti-toxin antibodies, are still unknown. Further development and use of the
gnotobiotic piglet model may in future investigations provide valuable knowledge on how the two
toxins affect the gut and how anti-toxin treatment can protect against CDI.

As also demonstrated in hamsters and mice, antibody administration did not impact C. difficile burden
in the intestines of gnotobiotic piglets. Bezlotoxumab is able to prevent recurrence of CDI by
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neutralizing toxin B produced, thereby preventing intestinal lesions. Recovery of the microbiome over
time following the initial infection is associated with clearance of C. difficile colonization and may
explain why bezlotoxumab prevents recurrence. This hypothesis was further substantiated by the
demonstration that microbiome recovery was inversely correlated to the C. difficile burden.

2.3.7. Conclusion on the non-clinical aspects

Non-clinical data reveal no special hazard for humans based on conventional studies of repeated dose
toxicity. Genotoxicity and carcinogenic potential have not been evaluated.

Animal reproduction or developmental toxicity studies have not been conducted with bezlotoxumab.
There were no notable effects in the male and female reproductive organs in mice based on repeat
dose toxicity studies and no binding to reproductive tissues was observed in tissue cross-reactivity
studies. It is unknown whether bezlotoxumab is secreted in human milk. Appropriate statements are
added to SmPC, section 4.6 (Fertility, pregnancy and lactation) and 5.3 (Preclinical safety data).

For Zinplava, a marketing authorisation can be granted from a non-clinical point of view.

2.4. Clinical aspects

2.4.1. Introduction

GCP

The Clinical trials were performed in accordance with GCP as claimed by the applicant. One US centre
was closed to further enrolment as a result of serious GCP non-compliance issues identified by the
clinical research associate at the site. The data from this site was excluded from all efficacy analyses,
but was retained in safety analyses.

The applicant has provided a statement to the effect that clinical trials conducted outside the
community were carried out in accordance with the ethical standards of Directive 2001/20/EC.
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Table 1. Tabular overview of clinical studies

Protocol Number

[ Trial Population |

Trial Dezign

Primary Objective

Number of Subjects Treated

Phase 1

CA-CDAL-04-01
(Protocol 015)

Healthy subjects

Open-label, dose
escalation

To assess the safety and tolerability of escalating dozes of
actoxumalb

Actoxumab: 30

CA-GCDX-05-01

Haealthy subjects

Open-label, dose

To assess safety and tolerability of escalating doses of

Actoxumab: §
Bezlotoxumab: 30

CA-CDAL-05-02
(Protocol 018)

recenving Sol
antiblotics

double-blind, placebo-
controlled, single dose

reduction of CDI recurrence, length of hospital stay, and
duration of dianthea

Actoxumab: 30
Placebo: 17

{Protocol 020} ascalation actoxumab and bezlotoxumab Actoxumab - Bezloto: b 24
Randomized, s
. L. . o To evaluate the safety and tolerability of actoxumab + Actoxumab + Bezlotoxumab: 2%
5 . . blind - & v ol
Protocol 005 Healthy subjects double .b . placebo bezlotoxumal administered over 1 hour Placebo: 6
controlled, single dose
. Healthy male I?.mdnm:.z_ed.. To evaluate the safety and tolerability of actoxumab + Actoxumab + Bezlotoxumab: 13
Frotocol 006 . double-blind, placebo- - . .t
Japanese subjects s bezlotoxumab in healthy male Japanese subjects Placebo: &
controlled, single doze
Tat ro doses al icity of 2 cions
Protocal 004 Healthy subjects Open-label, two doses 3 To ev aluate ﬂj_e Immunogenicity of 2 infusions of Actosumab + Bezlotoxumab: 30
months apart actoxumab + bezlotoxumab
Phase 2
Subjects with CDI Randomired, To assess the safety and efficacy of actoxumab for the

CA-GCDX-06-02
(Protocal 017)

Subjects with CDI
recenving Sol

Fandomized,
double-blind,
placebo-controlled, single

To determine 1if actoxumab + bezlotoxumab reduced the
proportion of subjects with CDI recuurence

Actoxumab + Bezlotoxumab 101

Placebo: 99

antiblotics t
dose
Phase 3
- - —7T
Subjects with CDI .R}ut_inmued_ dauble To determine if actoxumab, bezlotoxumab, and/or Actoxumab: 133
Protocal 001 o ol blind. placebo controlled, : b + bezlat b reduced th sion of Bezlotoxumab: 390
etecos feeemving adaptive design, single aciaman - e otmaman reduced. fie propormion o Actoxumab + Bezlotoxumab: 387
antibiotics N subjects with CDI recurrence X
dose Placebo: 400
Subjects with CDI Fandomized double- To determine if bezlotoxumalb and/or actoxumab + Bezlotoxumab: 396
Protocel 002 receiving SoC blind, placebo controlled, bezlutnxu.u;la'b reduced the proportion of subjects with CDI | Actoxumab + Bezlotoxumab: 330

antibiotics smgle dose recuITence Placebo: 381

" Trial was condncted with a 60 minute infusion duration, as comparison to previeus trials (P019, PO20, PO13 and PO17) using 0o less than a 2 hour infusion. In PO04, POOS, PO0S, POOL, and PO02
infosion was over 60 minutes.

SoC — Standard of Care; CDI - Clostridium diffcile infection

[Fef 53.3.1: PO19, PO20, POOS] [Ref 5.3 3.3: POOG] [Fef 53 .4.1: PO04] [Ref 535.1: POLE, POL7, POOL, BOOI]

The development program comprises studies evaluating the safety and efficacy of a monoclonal
antibody (actoxumab) directed against C.-difficile toxin A; a monoclonal antibody (bezlotoxumab)
directed against C.-difficile toxin B and a combination product of actoxumab and bezlotoxumab.

Considering the safety and efficacy data, the Applicant concluded that actoxumab alone is not
efficacious and actoxumab + bezlotoxumab do not have any safety or efficacy benefit over
bezlotoxumab alone. Therefore, the Applicant selected bezlotoxumab for marketing authorisation.

Besides two pivotal Phase 3 trials, the clinical pharmacology program for bezlotoxumab included four
Phase 1 trials evaluating the safety, pharmacokinetics (PK), and immunogenicity of bezlotoxumab
administered alone or in combination (actoxumab + bezlotoxumab), in healthy adult subjects and one
Phase 2 trial in patients with CDI.

2.4.2. Pharmacokinetics

Assays

The screening ADA assay was not sufficiently sensitive and thus inconclusive for about one third of the
subjects due to low drug tolerance. In patients with positive/inconclusive ADA result, no potential
influence of ADA on PK after the first dose is detectable. The risk of impactful immunogenicity-related
effects in CDI patients following a repeated dose is considered low. This is supported by 29 healthy
subjects who received two doses of actoxumab + bezlotoxumab, no treatment emergent ADA positive
subject has been identified. However, immunogenicity incidence after re-administration in patients
remains a potential risk and missing information.

Free bezlotoxumab concentrations in serum were measured using a first and a more specific second
generation immunoassay. Due to interference by endogenous anti-toxin B in the first generation assay,
only data from those studies using the second generation assay [P0O04, PO0O5, PO0O6 (Phase 1); P0OO1,
P0O02 (Phase 3)] were included in the population pharmacokinetic analysis.
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Semi-quantitative bezlotoxumab detection in stool samples was done in one Phase 3 study using the
same immunoassay-design which detects free bezlotoxumab only.

Pharmacokinetics of bezlotoxumab

Non-compartmental PK analysis of Phase 1 PK data in healthy subjects for bezlotoxumab (10 mg/kg)
that was administered intravenously either alone or in combination resulted in ranges of characteristic
PK parameter values: Cmax (223 — 302 pg/ml), tmax (0.5 — 2 h), AUCO-inf (73300 — 92700 ug*h/ml),
half-life t1/2 (18-27 d) as well as values for volume of distribution Vdss (5 — 7 L), and for clearance CL
(0.18-0.26 L/d).

Serum concentrations of bezlotoxumab declined in a biphasic manner in the 12 weeks following
infusion and did not differ when bezlotoxumab was administered alone or with actoxumab. No evidence
of target-mediated drug disposition (TMDD) was observed based on visual inspection of individual
concentration time profiles. From study PO04, minimal accumulation in bezlotoxumab exposure could
be detected, when a second dose of 10 mg/kg of bezlotoxumab in combination 84 days after the first
dose was administered.

In patients, PK profiles after a single dose of 10 mg/kg IV were available from two Phase 3 trials and
characterized by predicted AUCiInf of 53.000 pg*h/ml, Cmax of 185 pg/ml and t1/2 of 18.7 days. It is
obvious that AUC exposure in healthy subjects is 43% higher compared to patients. The difference in
bezlotoxumab exposures between the healthy subject and patient populations is mainly attributed to
differences in baseline albumin level. The general health of patients with CDI is poorer and is reflected
in lower albumin levels than healthy subjects. Despite the differential exposures of bezlotoxumab, the
shapes of the concentration-time profiles in healthy subjects and patients appear to be similar.

Characterization of bezlotoxumab PK is supported by population PK analysis based on pooled data
obtained from Phase 1 (P0O04, PO05, and PO06) and Phase 3 (POO1 and P002) trials. Therefore, a
dataset based on data from administration of bezlotoxumab (monotherapy and combination) in healthy
volunteers (72 subjects) and patients (1515 subjects) was created. In total, 8784 evaluable
bezlotoxumab concentrations were included in the population PK analysis. Regarding the patient
population, 381+ 386 = 767 subjects (50.6%) had evaluable bezlotoxumab PK for the population PK
analysis resulting from monotherapy.

Population PK estimation for patients resulted in a low clearance of 0.317 L/day and a limited volume
of distribution of 7.33 L), respectively. These typical values are consistent with those of other human
monoclonal antibodies.

As a protein product, bezlotoxumab is not expected to be eliminated by renal or biliary excretion but
through protein catabolism. Of note, bezlotoxumab appears to be excreted in faeces by direct
“transport” across disrupted epithelium into the gut lumen, the location of infection. However,
bezlotoxumab was detected in only a low fraction of stool samples and this proportion was higher in
the combination MK-3415 treatment arm. Relationship between mAb detection on stool and its effects
on serum concentrations is not clearly understood. Due to assay limitations, care should be taken in
interpreting the qualitative results. Stool bezlotoxumab data were intended to be supportive of the
mechanism of action whereby systemically available bezlotoxumab was shown reach the gut lumen
and be detected in stool. As the MAH agrees, stool sample results cannot be used to draw any
quantitative conclusions. The key reason for the discrepancy between combination therapy and
monotherapy in the proportion of stool samples with bezlotoxumab detected is still unknown. From
study PO04 (29 healthy volunteers) giving two sequential doses, a low intra-individual variability was
derived for healthy subjects (< 10 %CV). Population PK simulations result in PK parameter AUCO-inf
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and Cmax with low to moderate inter-individual variability in healthy subjects (17.8 %CV, 14.0 %CV)
and within the target patient population (40.2 %CV, 20.7 %CV), respectively.

Dose proportionality and time dependencies

Deviation from dose proportionality was not observable in healthy subjects (study P020, range 0.3
mg/kg — 20 mg/kg), albeit using a first generation assay and a formulation different with that intended
for the market. The applicant has described the assessment of comparability between three
bezlotoxumab drug substance manufacturing processes demonstrating that the different formulations
are comparable. However, there are no patient PK data after other doses than 10 mg/kg. Therefore, no
conclusion on dose proportionality in patients can be drawn. The range of AUC in patients overlaps with
the range of AUC of healthy subjects receiving 10 mg/kg. Given that the influence of albumin is
accounted for by population PK analysis, extrapolation of dose proportionality from healthy subjects to
the patient population is possible.

Special populations

Evaluation of pharmacokinetics of bezlotoxumab in special populations has been based on population
PK analysis. In total, 17 covariates have been statistically tested and addressed. Albumin, gender
(male), Japanese were identified as significant covariates on both Cl and Vdss, and race (black)
additionally on clearance. Bodyweight was included as structural covariate on both clearance and
volume. The allometric exponents for CL and Vc were both 0.477, which is supportive for body-weight
based dosing regimen. No significant effects of impaired renal and hepatic function, gender, race, age,
comorbid conditions, endogenous IgG to toxin B on bezlotoxumab PK were observed. Albumin level
(range: 1 to 6 g/dL) and body weight (range: 30-194 kg) explained most of the inter-patient-
variability in bezlotoxumab PK.

In phase 3 trials, half of the patients (51%) were elderly (= 65 years), 29% were older than 75 years.
The small decrease in AUC in patients older than 65 years is explainable by both the association of age
to albumin and high age to relatively lower level of weight. Age distribution is homogenous; no age
influence could be detected.

Table 2. Number of elderly subjects in Phase 3 trials

Age 65-74 Age 75+
(Older subjects number /total | (Older subjects number
number) /total number)

Phase 3 trials 0017002 344/1504 459/1504

Pharmacokinetic interaction studies

The effect of bezlotoxumab on co-administered drugs is not expected. Population PK analysis did not
indicate that concomitant use of Standard of care (SoC) therapy (oral metronidazole, oral vancomyecin,
and oral fidaxomicin), non-SoC antibiotics and proton pump inhibitors have effects on bezlotoxumab
PK. Furthermore, population PK analysis could not detect a significant impact of possible interaction by
co-administered actoxumab on bezlotoxumab PK.

Overall, PK characterization in patients is limited. Only data after one dose (10 mg/kg) are available,
and the new excretion pathway into the gut and its effects are not fully clear.
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2.4.3. Pharmacodynamics

Mechanism of action and primary pharmacology

Bezlotoxumab is a fully human mAb of the immunoglobulin G1 isotype with two k light chains (IgG1k),
which binds with high affinity to C. difficile toxin B. Bezlotoxumab was developed for the adjuvant
treatment (in addition to standard of care antibiotics) of recurrence of C. difficile infection (CDI) in
patients that are 18 years or older.

The two main virulence factors of C. difficile are the large toxins, TcdA and TcdB, which enter colonic
epithelial cells and cause fluid secretion, inflammation, and cell death, as stated in a recent publication
in PNAS (La France et al., 2015). The applicant discussed if bezlotoxumab enters colonic epithelial cells
to bind and neutralise toxin B and has not rejected the possibility that bezlotoxumab can enter the
colonic epithelial cells. The applicant further discussed the above-mentioned article and stated that
there are no data to suggest that the interaction of bezlotoxumab with toxin B can occur anywhere but
outside the cells, or indeed that bezlotoxumab enters mammalian cells at all as part of the mechanism
of toxin neutralization.

Bezlotoxumab is able to bind to toxin B that is produced in case of CDI, blocking its binding and
neutralizing the bioactivity of the toxin. However, data is lacking regarding the activity of
bezlotoxumab against toxin B from C. difficile of food/animal origin, and regarding cross-reactivity
against large clostridial glucosylating toxins other than toxin B. No relevant PD biomarker (e.g. toxin B
concentration) was evaluated in the Phase 1 and Phase 2 program in order to prove this mode of
action in patients. Given the clinical endpoint which is based on a relative simple outcome measures
(diarrhoea), the absence of evaluation of pharmacodynamic measures the Phase 1 and Phase 2 is
acceptable.

However, the exact mode of action and site of effect are not completely understood. It is unclear
whether bezlotoxumab has to be excreted into the gut to be effective or toxin inhibition also occurs on
the interstitial site of the gut epithelium. From the presented stool data, no conclusion for a
relationship between AUC and the proportion of subjects with bezlotoxumab detected in stool can be
drawn. Thus, the relevance of exposure parameter (AUC serum or stool) for PK/PD relationship
remains unclear.

As the goal of bezlotoxumab therapy is to prevent the recurrence of an intestinal infection, the
presence of bezlotoxumab in stool was assessed in Study PO02 to inform if bezlotoxumab could reach
the intestinal lumen, the site of infection in humans. The results are inconclusive.

Secondary pharmacology

Monoclonal antibody therapeutics have very low potential to interact with the extracellular or
intracellular (pore) domains on the hERG ion channel and, therefore, are highly unlikely to inhibit hERG
channel activity based on their targeted, specific binding properties. Per ICH guidelines, a clinical study
of the effect of monoclonal antibodies on the QT interval is not required and based on these
considerations, a dedicated clinical evaluation of the effects of actoxumab and bezlotoxumab on QTc
prolongation was not performed as part of the clinical development program. Instead, ECGs were
collected as part of the Phase 3 studies (PO01, P0O02); ECG measurements were taken at 2 time points
on Day 1: pre infusion and within 120 minutes post infusion. It should be noted that subjects were not
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excluded from the study if they had abnormal ECG findings at baseline. Likewise, subjects receiving
medications known to prolong QT were not excluded. Bezlotoxumab is not associated with clinically
relevant QTc prolongation.

Immunogenicity

The immunogenicity potential of bezlotoxumab was evaluated in two Phase 1 trials (PO04, POO6) and
the two pivotal Phase 3 trials (POO1 and P002). In the Phase 1 trials, no healthy subjects had samples
which tested positive for anti bezlotoxumab antibodies. This includes subjects dosed repeatedly (Day 1
and Day 85) with actoxumab + bezlotoxumab. In the Phase 3 trials, there were no bezlotoxumab
treatment-emergent positive subjects (i.e., first identified as positive after treatment), although there
were 9 of 1414 (0.6%) non treatment- emergent positive subjects (i.e., already positive at baseline).
In the Phase 3 trials, bezlotoxumab serum concentrations decreased below the DTL as measured in the
last available serum concentration sample such that 1013 of the 1414 subjects (71.6%) were reported
as negative and 392 of the 1414 subjects (27.7%) were reported as inconclusive.

ADA assays were not suitable to detect ADAs in one third of the subjects due to low drug level
tolerance. Since multiple repeat re-treatments with bezlotoxumab over the years cannot be ruled out,
the applicant was requested to address the question of inadequate ADA assay performance (—30%
inconclusiveness) as well as the potential risk in case of bezlotoxumab re-administration in ADA-
positive patients. There is no indication that inconclusive patients would differ in immunogenicity
incidence from —~70% conclusive patients.

Based on data from a single administration, bezlotoxumab seems to have a low potential for
immunogenicity. However, no confirmative data are available concerning multiple administrations of
bezlotoxumab in patients (who could be older and immunocompromised, compared to healthy
subjects); therefore it is important that post-marketing adverse event reports of patients with
repeated administration of Bezlotoxumab are thoroughly monitored and analysed in the future. In
addition, in order to inform the physicians, it should be clearly stated in the SmPC that there is no
experience with multiple administrations in CDI patients. The immunogenicity incidence after re-
administration in patients remains a potential risk and missing information. The lack of experience with
repeated administration in CDI patients is stated in the SmPC.

Relationship between plasma and effect

Exposure-efficacy analysis results indicate that History of CDI in the past 6 months, baseline albumin
level, age, and a Charlson Comorbidity Index > 3 were significantly associated (p < 0.05) with the
rate of CDI recurrence for patients treated with placebo. There is no clear relationship between
exposure and response for patients that received bezlotoxumab treatment. Any association between
CDI recurrence and bezlotoxumab AUC is attributed to albumin level, rather than a direct relationship
between exposure and CDI recurrence.

Concerning exposure-safety relationship, no connection between the incidence of adverse events (AE)
and exposure could be detected, but a markedly inverse relationship between severe AE (SAE)
incidence and exposure was observed. Higher incidence of SAE at lower AUC levels could be attributed
to patients’ health status, as patients of poor health tend to have lower albumin and AUC levels as
compared to healthy subjects. After albumin-normalization the inverse relationship disappeared,
confirming this assumption.
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2.4.4. Discussion on clinical pharmacology

The package on pharmacodynamics to support the MAA is limited. No pharmacodynamic measures
were evaluated in the Phase 1 and Phase 2 program. Given the clinical endpoint which is based on a
relative simple outcome measures (diarrhoea), the absence of evaluation of pharmacodynamic
measures the Phase 1 and Phase 2 is acceptable.

As the goal of bezlotoxumab therapy is to prevent the recurrence of an intestinal infection, the
presence of bezlotoxumab in stool was assessed in Study P0O02 to inform if bezlotoxumab could reach
the intestinal lumen, the site of infection in humans. The results remain inconclusive and do not allow
any quantitative conclusions. The levels of bezlotoxumab required for inactivation of toxin B in the gut
lumen to prevent CDI recurrence are not known. Moreover, data regarding the activity of
bezlotoxumab against toxin B from C. difficile of food/animal origin, and data regarding cross-reactivity
against large clostridial glucosylating toxins other than toxin B are still lacking.

Bezlotoxumab is not associated with clinically relevant QTc prolongation

Bezlotoxumab belongs to the class of therapeutic antibodies that are primarily eliminated by protein
catabolism, and, thus, concomitant medication use is not anticipated to influence the exposure of
bezlotoxumab. Drugs that affect the cytochrome P450 family and other metabolizing enzymes are not
expected to interfere with the catabolism of immunoglobulins.

Furthermore, bezlotoxumab is not expected to directly affect cytochrome P450 family members or
transporters typically affected by small molecules. In addition, bezlotoxumab targets toxin B of C.
difficile, an exogenous target, and therefore its target is not a component of the immune system or of
any other pathway potentially involved in drug metabolism or the immune response. These properties
make it unlikely that bezlotoxumab will mediate clinically meaningful pharmacodynamic drug-drug
interactions with medications that are highly metabolized or transported.

Bezlotoxumab has a low potential to elicit the formation of anti-drug-antibodies after single dose
application. Limited data on repeat application (Day 1 and Day 85) in healthy subjects also are
available and no signal on ADA development was observed. Since multiple repeat re-treatments with
bezlotoxumab over the years cannot be ruled out, the Applicant should further address the potential
for immunogenicity, post-marketing (RMP measure).

2.4.5. Conclusions on clinical pharmacology

Considering the nature of the product and the mode of action, the clinical pharmacology is deemed
acceptable. Limitations in the knowledge of the product’s clinical pharmacology are reflected in the
SmPC.

The effect of repeated administration of bezlotoxumab with potential for immunogenicity is stated as
an RMP safety concern.
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2.5. Clinical efficacy

2.5.1. Dose response studies

No dose response studies were performed. The target dose for bezlotuxomab of 10 mg/kg was
selected based on data from non-clinical studies (in a hamster model of CDI) and clinical trials in
healthy subjects and patients.

The 10 mg/kg dose in healthy subjects led to median serum levels that were approximately equivalent
to the levels that provided protection from acute CDI in a hamster model.

The efficacy data observed in Study PO17 supported the continued evaluation of 10 mg/kg actoxumab
+bezlotoxumab in the two pivotal Phase 3 trials (Study P0OO1, Study P002). Although doses lower and
higher than 10 mg/kg were studied in healthy volunteers, only a 10 mg/kg dose was tested in Phase 2
and 3 trials. Because of the large magnitude of reduction in CDI recurrence observed in Phase 2 with
10 mg/kg dose, the applicant did not expect that higher doses would add clinically meaningful benefit.
Conversely, lower doses were not studied in Phase 3, as acceptable safety was demonstrated at 10
mg/kg in the Phase 1 and Phase 2 trials.

2.5.2. Main studies

Trial POO1: A Phase 111, Randomized, Double-Blind, Placebo-Controlled, Adaptive Design
Study of the Efficacy, Safety, and Tolerability of a Single Infusion of MK-3415 (Human
Monoclonal Antibody to Clostridium difficile toxin A), MK-6072 (Human Monoclonal Antibody
to Clostridium difficile toxin B), and MK-3415A (Human Monoclonal Antibodies to
Clostridium difficile toxin A and toxin B) in Patients Receiving Antibiotic Therapy for
Clostridium difficile Infection (MODIFY 1I).

Trial POO2: A Phase 111, Randomized, Double-Blind, Placebo-Controlled Study of the Efficacy,
Safety and Tolerability of a Single Infusion of MK-6072 (Human Monoclonal Antibody to C.
difficile toxin B), and MK-3415A (Human Monoclonal Antibodies to C. difficile toxin A and B)
in Patients Receiving Antibiotic Therapy for C. difficile Infection (MODIFY 11).

Throughout nonclinical and clinical development, changes to the bezlotoxumab DS manufacturing
process were introduced. In the Phase 3 studies, bezlotoxumab DS manufactured with the same
manufacturing process intended to be the source for manufacturing of the commercial product was
used.

Legend:

MK-6072 = bezlotoxumab
MK-3415A = bezlotoxumab + actoxumab

MK-3415= actoxumab
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Methods

Both POO1 and PO0O2 were Phase 3, randomised, double-blind, placebo-controlled and multicentre
studies conducted to evaluate the efficacy, safety, and tolerability of the mAb bezlotoxumab in adult
subjects 18 years of age and older with CDI who were receiving standard of care antibiotic therapy for
a primary or recurrent episode of CDI. The intended sample size was 400 subjects in each treatment
group; thus, —1600 subjects were enrolled in POO1 (—400/group for the 4 treatment groups), and
~1200 subjects were enrolled in PO0O2 (—~400/group for the 3 treatment groups).

P0OO01 had an adaptive design whereby one or both of the individual mAb treatment groups
(actoxumab and/or bezlotoxumab) could be dropped based on the results of an interim analysis if
there was a significant difference in the reduction of CDI recurrence when compared to actoxumab +
bezlotoxumab.

POO02 did not have an interim analysis; however, an adaptation was permitted if the bezlotoxumab
alone arm was dropped in POO1 based on recommendations of the eDMC at the time of the interim
analysis.

Study POO2 is identical to POO1 in design and conduct (see figure below), with the following three
major exceptions:

e PO002 contained three treatment groups (bezlotoxumab, actoxumab + bezlotoxumab, and
placebo)

e No interim analysis was planned for study P002

e PO002 had an extended follow-up period of 9 months conducted in a subset of subjects to
assess for CDI recurrence through Month 12.

Overall, this extension phase was conducted in a subset of ~300 subjects who completed the
primary 12-week study period. Study visits occurred on Month 6 (+ 10 days), Month 9 (* 10
days), and Month 12 (* 10 days) during which a stool or rectal swab sample was collected for
testing of carriage of toxigenic C. difficile. Anaerobic culture and other ancillary microbiological
assessments (including microbial identification, toxigenic strain typing, and antibacterial
susceptibility testing) were performed on the stool or swab samples at a central laboratory.
Subjects were also contacted every month by phone to assess for CDI recurrence. A stool
sample was to be collected at the time of a new episode of diarrhea and tested for toxigenic C.
difficile locally at the central laboratory. Serum samples were collected during the scheduled
and unscheduled visits per the Extended Follow-up Period ( “extension phase” ) study flow
chart; such sera were used for post-infusion PK assessment of MK-3415 and MK-6072 as well
as measuring levels of ADA and endogenous anti-toxin A and anti-toxin B antibodies. Safety
was assessed through the end of the 12-month follow-up period for any AEs with an outcome
of death as well as any SAEs considered to be related to the study infusion. The extension
phase did not contribute to the protocol primary, secondary or exploratory objectives. Due to
the small number of subjects in the extension phase, subjects were evaluated for these
endpoints separately.
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—— actoxumab: 10 mg/kg (N = up to 400) P001 only
, bezlotoxumab: 10 mg/kg (N = up to 400)

ey aCtoxumab + bezlotoxumab: 10 mglkg each mAb (N = 400)

, placebo: Normal saline IV (N = 400)

Visits
Diarrhea . R 1 1 4
+ Randomized
P001 N = 1600 Day 4 Day 11 Day 29 Day 57 Day 85%
Toxigenic soc P002 N = 1200 i ! ! ’
C. difficile 4 1 f
Metronidazole or End NSAE End SAE
Vancomycin or . collection collection
Fidaxomicin Day 1 Infusion
10-14 days

Record of daily loose stool output

# Long-term follow-up on ~300 patients through 12 months P002 only

Figure 1: Trial design for protocols 001 and 002

The daily count of loose stools (defined as Type 5 through Type 7 on the Bristol Stool Chart) was
recorded by the subject (or designee) by the use of a stool count log. The study personnel were to
contact the subject every day through Day 14 for loose stool counts, body temperature, and
compliance with standard of care (SoC) medications and to ensure they are being recorded on the log.
Thereafter, study personnel was to contact the subject twice weekly Week 3 through Week 12. The
information communicated by the subject during the contact was to be recorded in the source
documentation

Study Participants

Subjects with confirmed CDI were eligible for enrolment, including those with multiple previous
episodes of CDI. Diagnosis of the baseline episode required a positive stool test for toxigenic C. difficile
within 7 days prior to study infusion. All subjects were required to be receiving oral standard of care
antibiotic therapy for the presenting episode of CDI.

Pertinent inclusion criteria
e Subject must be 18 years of age or older.

e Subject has a confirmed diagnosis of C. difficile infection (CDI) as defined by:
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a. Diarrhoea (passage of 3 or more loose stools in 24 or fewer hours)

and

b. A positive stool test for toxigenic C. difficile from a stool samples collected no more than
7 days before the study infusion (allowed stool test methods and kits are listed in
respective study protocols)

Diarrhoea is not required to be present on the day of infusion.

e Subject must be receiving or planning to receive a 10- to 14-day course of standard of care
therapy for CDI. A subject who is planning to initiate standard of care therapy on the same day
as the infusion is eligible for participation. The first dose of standard of care therapy must have
been administered prior to or within a few hours following the infusion.

Pertinent exclusion criteria

e Subject with an uncontrolled chronic diarrheal illness such as, but not limited to, uncontrolled
ulcerative colitis or Crohn's disease or with a condition such that their normal 24—hour bowel
movement habit is 3 or more loose stools as defined by the Bristol Stool Chart Types 5, 6, or
7. Subjects with a history of inflammatory bowel disease who are controlled (i.e., had no
recent active diarrhoea prior to current C. difficile episode at study entry) may be enrolled if in
the opinion of the investigator the symptoms are more likely due to CDI than a flare of the
inflammatory bowel disease.

e Subject with a planned surgery for CDI within 24 hours.

e Subject plans to take medications which are given to decrease gastrointestinal peristalsis, such
as loperamide (Imodium), or diphenoxylate hydrochloride/atropine sulfate (Lomotil), at any
time during the 14 days following infusion. Subjects receiving opioid medications at the onset
of diarrhoea may be included if they are expected to be on stable doses of these medications,
or there is anticipation of a dose decrease or cessation of their use.

e Subject plans to take the probiotic Saccharomyces boulardii or plans to receive faecal
transplantation therapy, or any other therapies that have been demonstrated to decrease CDI
recurrence at any time following infusion (Day 1) and through the completion of the 12-Week
study period all such therapies would be allowed if recurrence occurs after study
therapy/standard of care has completed.

Treatments

Patients were randomised to receive at Day 1, a single infusion of:
e Actoxumab 10 mg/kg (Study POO1 only)
e Bezlotoxumab 10 mg/kg
e Actoxumab + bezlotoxumab 10 mg/kg each

e Placebo (0.9% sodium chloride)
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Concomitant medications

In both studies, all subjects were required to receive standard of care antibiotic therapy for treatment
of the CDI episode. The standard of care antibiotic was oral metronidazole, vancomycin or fidaxomicin.
In addition, subjects receiving vancomycin or fidaxomicin could also receive IV metronidazole.

Medication intended to decrease gastrointestinal peristalsis and other therapies aiming to decrease CDI
recurrence were forbidden.

Objectives

The primary efficacy objectives of the studies were to assess the following:

e To determine if treatment with a single infusion actoxumab + bezlotoxumab with standard of
care therapy and the separate individual mAb therapy (actoxumab or bezlotoxumab) decreases
the proportion of subjects with CDI recurrence over a period of 12 weeks as compared to
treatment with a single infusion of placebo with standard of care therapy.

In addition, the following objective was a primary objective in Study PO01 and a secondary objective in
Study P0O02:

e To determine if treatment with a single infusion of actoxumab +bezlotoxumab with standard of
care therapy decreases the proportion of subjects with CDI recurrence over a period of 12
weeks as compared to treatment with a single infusion of individual mAb therapy (actoxumab
or bezlotoxumab) with standard of care therapy.

Of note, in Study POO1 the actoxumab arm was dropped at the time of the interim analysis; therefore
only the actoxumab + bezlotoxumab and bezlotoxumab treatment groups were assessed for these
objectives.

The secondary objectives were defined as follows:

e To evaluate, in the subset of subjects who achieve a clinical cure for the baseline CDI episode,
if treatment with a single infusion of mAb with standard of care therapy decreases the
proportion of subjects with CDI recurrence over a period of 12 weeks as compared to
treatment with a single infusion of placebo and standard of care therapy;

e To determine the proportion of subjects who achieve global cure in the treatment group
receiving a single infusion of mAb with standard of care therapy as compared to the treatment
group receiving a single placebo infusion with standard of care therapy, and

e To evaluate if treatment with a single infusion of mAb with standard of care therapy decreases
the proportion of subjects with CDI recurrence over a period of 12 weeks as compared to
treatment with a single infusion of placebo and standard of care therapy in the following
subgroups:

a. Subjects with or without a history of CDI in the 6 months prior to enrolment

b. Subjects infected with or without the BI/NAP1/027 strain of C. difficile at study entry

(9]

. Subjects infected with or without an epidemic strain of C. difficile at study entry

o

. Subjects with or without a clinically severe C. difficile infection at study entry

D

. Subjects <65 years of age or > 65 years of age at study entry
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f. Subjects with or without compromised immunity at study entry

The exploratory efficacy objectives of both trials were focused on the comparison of actoxumab +
bezlotoxumab versus placebo. However, these secondary efficacy objectives may also include the
individual monoclonal antibody treatment groups i.e. actoxumab or bezlotoxumab provided one (or
both) of these regimens are not found to be different from actoxumab + bezlotoxumab and
demonstrate superiority versus placebo. Thus the secondary objectives are defined as follows:

e To evaluate the proportion of subjects with clinical cure in the treatment group receiving a
single infusion of mAb with standard of care therapy as compared to the treatment group
receiving a single placebo infusion with standard of care therapy

e To determine if treatment with a single infusion of mAb with standard of care therapy reduces
the time to resolution of the initial CDI episode as compared to treatment with a single placebo
infusion with standard of care therapy

e To assess the impact of treatment with a single infusion of mAb or placebo with standard of
care therapy on the median number of loose stools per day for the initial CDI episode (day
after infusion [Day 2] through Day 14)

e To evaluate the proportion of subjects whose elevated baseline WBC (>10,000 cells/mm3)
decreases to < 10,000 cells/fmm3 by Day 4 or Day 11 in the treatment group receiving a single
infusion of mAb with standard of care therapy as compared to the treatment group receiving a
single placebo infusion with standard of care therapy

e To evaluate the proportion of subjects whose elevated baseline body temperature (> 101.0° F
[38.4° C]) decreases to <101° F [38.4° C] by Day 4 or Day 11 in the treatment group
receiving a single infusion of mAb with standard of care therapy as compared to the treatment
group receiving a single placebo infusion with standard of care therapy.

Outcomes/endpoints

Primary endpoint

e CDI recurrence: The primary efficacy endpoint was the proportion of subjects with CDI
recurrence assessed through the Week 12 (Day 85 * 5 days) of the primary study period. CDI
recurrence was defined as the development of a new episode of diarrhoea (3 or more loose
stools in 24 or fewer hours) associated with a positive local or central lab stool test for
toxigenic C. difficile following clinical cure of the initial CDI episode. Subjects not meeting the
clinical cure endpoint were not assessable for the CDI recurrence endpoint and thus were
considered as not having CDI recurrence.

The measurement of clinical and laboratory variables supported the evaluation of the primary
endpoint. Those variables were (1) diarrhoea, (2) positive stool test for toxigenic C. difficile from the
local or the central laboratory, and (3) the type and duration of standard of care antibiotic therapy.
Diarrhoea was defined as 3 or more loose stools in 24 hours. Loose stools were defined as Bristol
Types 5, 6, and/or 7. Acceptable diagnostic methods in the assessment of subjects who experience
new episodes of diarrhoea while on study were listed in the protocol.

Secondary endpoints

e CDI recurrence in pre-specified subgroups
These assessments used the same definition for CDI recurrence as defined for the primary
endpoint, but were limited to the following subsets of subjects:
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1) subset of subjects with clinical cure of the baseline CDI episode and 2) other subgroups
taking into account hospitalisation status, standard of care therapy, C. difficile strain: 027
ribotype versus non-027 ribotype, any epidemic C. difficile strain: 027, 014, 002, 001, 106, or
020 ribotypes versus non-epidemic ribotypes, hypervirulent strain of C. difficile (ribotypes 027,
078, or 244) versus non-hypervirulent strain, prior history of CDI i.e. presence versus absence
of prior CDI episode within the 6 months prior to enrolment, age i.e.<65 years versus > 65
years, CDI severity, and compromised immunity.

CDI severity was defined as diarrhoea and a score of > 2 points based on the presence of 1 or
more of the following: 1) age >60 years old (1 point); 2) body temperature >38.3°C (>100°F)
(1 point); 3) albumin level <2.5 mg/DI (1 point); 4) peripheral WBC count >15,000 cells/mm3
within 48 hours (1 point); 5) endoscopic evidence of pseudomembranous colitis (2 points); and
6) treatment in ICU (2 points). Since diarrhoea was not required to be present on the day of
infusion, all subjects were assumed to have had diarrhoea at some point during the baseline
episode of CDI.

Global cure: Proportion of subjects with global cure defined as clinical cure of the baseline CDI
episode and no CDI recurrence through Week 12.

Exploratory endpoints

Clinical cure: Proportion of subjects with clinical cure defined as subject received < 14 day
regimen of standard of care therapy and the subject had no diarrhoea (< 2 loose stools per 24
hours) for two consecutive days following completion of standard of care therapy for the
baseline CDI episode. Subjects requiring >14 day regimen of standard of care therapy for the
baseline CDI episode were considered a failure for the clinical cure endpoint.

Time to CDI recurrence. The start date of CDI recurrence was the first date of the new episode
of diarrhoea.

Resolution of Initial CDI Episode defined as the time from randomisation to the end of
diarrhoea during the initial CDI episode (i.e., time to first of two consecutive days with < 2
loose stools). Patients will be censored at end of SOC window (< 14 days) for this endpoint.

Stool Counts during Initial CDI Episode: Defined as the daily number of loose stools reported
on the patient stool log. Summary statistics including the median will be provided by study day
starting from the day after infusion (Day 2) through Study Day 14.

WBC on Days 4 and 11: Defined as the proportion of patients whose elevated baseline WBC
(>10,000 cells/mm3) decreases to < 10,000 cells/fmm3 by Day 4 or Day 11.

Elevated body temperature on Days 4 and 11: Defined as the proportion of patients whose
elevated baseline body temperature (> 101.0° F [38.4° C]) decreases to <101.0° F [38.4° C]

by Day 4 or Day 11.

Proportion of patients with diarrhoea recurrence defined as the development of a new episode
of diarrhoea (3 or more loose stools in 24 or fewer hours) whether or not a positive stool test
for toxigenic C. difficile is available following clinical cure of the initial CDI episode.

Sample size

Based on data from phase 2 and literature recurrence of CDI was expected for about 7 to 10% patients
on MK-3145A, while for patients on SOC therapy the incidence of CDI recurrence was assumed to be
between 14.3% and 25%. It was calculated that with 400 patients per group, a chi-square test at a 1-
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sided alpha of 0.025 provides approximately 95% power to detect the following differences in the
incidence of CDI recurrence between monoclonal antibody therapy and placebo: 8% vs. 16.3%, 9% vs.
17.6% or 10% vs. 18.9%. These calculations resulted in 1600 patients to be initially included into
study POO1 and 1200 patients to be included into study POO2.

Randomisation

Patients in study POO1 were initially randomized in a 1:1:1:1 ratio (MK-3415A : MK-3415 : MK-6072 :
placebo). Following the planned interim analysis the eDMC recommended to discontinue the MK-3415
arm due to safety concerns. Thus following the interim analysis, subjects were randomized using a
1:1:1 ratio (MK-6072, MK-3415A : placebo). In study PO0O2 patients were randomized in a 1:1:1 ratio
(MK-3415A : MK-6072 : placebo).

In both studies randomization was stratified according to SoC (metronidazole, vancomycin,
fidaxomicin) and hospitalization status (inpatient, outpatient). In each study at least 20% of the total
population was required to be from the vancomycin stratum. Randomisation was performed via an
Interactive Voice Response System (IVRS).

Blinding (masking)

According protocol, an unblinded pharmacist at each study centre was responsible to prepare and
account for the monoclonal antibodies (MK-3415 (study PO01), MK-6072 or MK-3415A) and placebo
according to pre-specified guidelines provided by the Applicant. The unblinded pharmacist was not
involved in any evaluations for the subject. Due to slight differences in appearance for monoclonal
antibody solutions compared to normal saline solutions (placebo) all infusion bags were to be covered
in an opaque sleeve to ensure that blinded study personnel and subjects remained blinded to clinical
material assignment. The IV line (through which the infusion was administered) did not require
blinding as the difference between clinical materials was not visually distinguishable within the tubing.

Statistical methods

Efficacy analyses were performed on the Full Analysis Set (FAS) of all randomized patients excluding
patients who

o failed to receive infusion of study medication
e had a lack of a positive local stool test for toxigenic C. difficile

o failed to receive protocol defined standard of care therapy within a 1 day window of the
infusion

Miettinen and Nurminen’s method [Miettinen O, Nurminen M: Comparative analysis of two rates. Stat.
Med., 4, 213-226 (1985)] applying the same strata as for randomisation was used to compare the
proportion of patients with CDI recurrence between treatment groups. For this analysis patients
lacking clinical cure or any post randomization endpoint data subsequent to infusion were considered
as having no CDI recurrence. In patients with clinical cure who were lost to follow up, the last available
stool records was used to assess for CDI recurrence.

According protocols, Study PO01 and Study POO2 respectively were considered successful, if the

combined monoclonal antibody treatment (MK-3415A) was statistically superior when compared to
placebo. To control the type | error (at 0.025, 1-sided) the following strategies were applied:
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e Study PO01 (Amendment 3): Treatment comparisons were grouped into two families. In Family
2, individual monoclonal antibody therapies (MK-3415 and MK-6072) were compared
separately to the combined monoclonal antibody therapy (MK-3415A). A Dunnett procedure
was to be applied for the comparison of each of the two monotherapies to the combination
therapy. A Haybittle-Peto boundary (spending 0.0001 at interim) was planned to account for
the interim analysis. In Family 1, the various active monoclonal antibody therapies (MK-3415,
MK-6072, and MK-3415A) were compared separately to placebo. An alpha of 0.0125 (1-sided)
was allocated to each of the two hypothesis families in order to provide strong control of the
studywise Type 1 error at 0.025 (1-sided) for the primary endpoint of CDI recurrence. The
comparisons of interest and the associated p-value cut-offs for declaring statistical significance
at the final analyses were as follows:

Comparison p-value cut-off (1-sided)

MK-3415A versus MK-6072 0.0066

MK-3415A versus placebo 0.0125

MK-6072 versus placebo 0.0125 (only if MK-3415A vs. placebo significant)

e Study P0O02: First MK-3415A was compared to placebo. Only in case of a p-value < 0.025 (1-
sided) MK-6072 was to be compared to placebo (at alpha = 0.025, 1-sided).

The same analysis method as for the primary endpoint was used to analyse dichotomous secondary
and exploratory endpoints. Time to event outcomes (e.g. time to CDI recurrence) was compared
between treatment groups by means of the stratified log-rank test.

In general treatment effects were described by means of point estimates including the corresponding
2-sided) 95% confidence intervals.

To assess the consistency of the treatment effect across various subgroups, the estimate of the
between-group treatment effect (with a nominal 95% CI) for the primary and secondary endpoints
(CDI recurrence and Global Cure) were estimated within each category for the subgroups. Amongst
others the primary endpoint was assessed among subjects who attained clinical cure.

Interim analysis

For Study POO1 one interim efficacy analysis was planned when the first 640 enrolled patients (40% of
planned total) had completed week 12 or discontinued prior to week 12 in order to evaluate the
individual monoclonal antibody therapies (MK-3415 or MK-6072) relative to the combined monoclonal
antibody therapy (MK-3415A). In case of sufficient evidence of superiority for MK-3415A over either
MK-3415 or MK-6072, further enrolment in one or both of these study treatment groups should be
stopped. It was not planned to stop the trial for overwhelming efficacy at interim. The interim analysis
was conducted by an external statistician with no other responsibilities with respect to study POO1.
Following the interim analysis further enrolment into the MK-3415 group of study POO1 was stopped
(for safety reason) due to a recommendation by the eDMC.

There was no interim analysis for study PO02 (neither planned nor performed).
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Results

Participant flow

Study POO1

Figure 2: Study participant flow
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N=302
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*Subjects with “CDI not confirmed” did not have positive local laboratory test for toxigenic C. difficile.

**Subjects with “No SoC” did not receive protocol defined SoC therapy within 1 day window of the infusion.

M=T4

Mo infusion «
N=T

GCP Non-
compliance
MN=2

Placebo
N=404

Treated
N=397

InFAS
N=305

A total of 1526 subjects gave informed consent and were screened for eligibility. Of these, 74 (4.8%)

subjects were not randomised.
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Table 3: Disposition of subjects (all randomised subjects)

MI-34154 MEF-3415 WE-5072 Placebo Total
n ) n %e) n %a) n ®a) n e
Subjects in population 403 142 3 404 1452
Study Dispositon
Completed 343 (85.1) | 201 (83.1) | 340 (244 | 340 (B4 | 1224  (B4.3)
Discontinued &0 (14.9) 41 (168 [ 43 (15.4) &4 5.8 | 228 (157
Audversa Event 0 (0.0 1 4 1 {0.2) 0 (0.0 2 0.1y
Dieath, X (5.0 ] (107 [ 30 {7.4) 25 G5 | 10 7.0
Lack Of Efficacy /] (0.0 1 4 o {0.0) 0 (0.0 1 (0.1)
Lozt To Follow-Up 15 EN) 2 (k4] 11 (2.7 15 4.0 +H 3.0
Physician Decision 2 [0.5) 2 (0.8 4 (1.0} 3 0.7 11 (0.8
Progressive Disease 1 0. 0 0.0y 0 (0.0} 2 (0.5) 3 02
Protocol Vielation 1] 1.5 0 00 2 {0.5) 1 0.3 bl (0.6)
Subject Withdrew Consent 14 3.5 7 2% 15 (3.7 15 (3.7 51 (35
Technical Problems 2 [0.5) 2 (0.8) o {0.0) 2 (0.5) ] 04
Smdy Medicanon Disposition
Completed 385 955 | 2@ (24.4) [ 391 (7.0 | 387 (98.3) | 1402 (94.4)
Discontinued 3 0.7 ] 25 1 {0.2) 0 0.0 10 0.7
Adverss Event 0 0.3 1 4 1 {0.2) 0 0.0 2 (0.1)
Technical Problems 3 0.7 5 2.1 o (0.0} 0 (0.0 ] (0.6)
Did Mot Take Study Medicaton 15 .7 7 29 11 (2.7 7 1.7 40 2.8
Each subject is comnted once for Stady Disposition and once for Study Medication Disposition.
ME-3415A = actommal + bezlotoenmnsb, ME-3415 = actommmsb alone, ME-G0T2 =bezlotoenmab alone
Study P002
Figure 3: Study participant flow
Screened Not Randomized
N=1270 > N=67
A
Randomized
N=1203
A 4
k. h ¥
MEK-3415A MEK-6072 Placebo
N=397 N =407 N=1399
No Infusion No Infusion No Infusion
g N=6 N=11 N=18
A A4 A,
Treated Treated Treated
N=1391 N=1396 N=1381
No SOC*
No 50C* CDI not confirmed** _ N=2
N=1 > N=1 =
CDI not confirmed**
k. v N=1
In FAS In FAS In FAS
N=3%0 N=395 N=37%

Subjects with “No SoC” did not receive protocol defined SoC therapy within 1 day window of the infusion.
**Subjects with “CDI not confirmed” did not have positive local laboratory test for toxigenic C. difficile.

A total of 1270 subjects gave informed consent and were screened for eligibility. Of these, 67 (5.3%)
subjects were not randomised.
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Table 4: Disposition of subjects

ME-34154 ME-8072 Placeho Total
o () n (%) n (%) n (%)
Subjects in populaton im e 3B1 1168
Main Stody Disposition
Completed 322 (824) 337 (85.1) 311 (B1.4) 970 (83.0)
Driscontinuad 62 (17.6) 50 (148 70 (184) 198 (17.0)
Adverse Event 1(03) 1{03) 2{035) 4({03)
Dieath 200 74) 22 (56) 32(84) B3 (71)
Lost To Follow-Up 11 { 28) 10 ( 2.5) 6 L&) 27(23)
Physicizn Decision 3(08) 2(05) 1(03) 69{035)
Protocol Vielation 2(05) 0 00) 1{03) I(03)
Withdrawal By Subject 23 (5m) 24 (61) 28 ( 7.3) 75 ( 64)
Study Medication Disposition
Completed Smdy Medication 300 (007 395 (90.7) 381 (100.0) 1166 (008)
Driscontinwed Smdy Medication 1(03) 1{03) 0 00) 2{02)
Teachnical Problams 1(03) 0 00) 000} 1{01)
‘Withdrawal By Subject IZI(IZIIZIJ 1{03) 0 (00} 1 {01}
Each subject is coumted once fior Trial Disposition and once for Subject 'E-'lx:_'r Medication Diispositon
MI-3415A = actoommsb + bezlotooumab, ME-G072 = bezlotommsh alone

Diata Source: [16.4]

Recruitment

Study POO1

Study P0O01 was initiated in November 2011 and completed December 2014. The trial was conducted
at 184 investigator sites: 75 in the United States, 13 in Italy, 11 in Canada, 9 in Spain, 8 in Australia,
8 in the United Kingdom, 7 in Germany, 7 in Portugal, 6 in Chile, 6 in the Czech Republic, 6 in
Denmark, 5 in Israel, 4 in Belgium, 4 in Colombia, 4 in New Zealand, 4 in South Africa, 3 in Austria, 3
in Brazil, and 1 in Mexico.

Study P0O02

Study PO02 was initiated in February 2012 and completed May 2015. This trial was conducted at 200
trial centres: United States (47); Japan (35); South Korea (15); Poland (14); France (11); Turkey
(10); Argentina (9); Czech Republic (8); Spain (8); Taiwan (8); Germany (7); Russia (7); Canada (6);
Sweden (6); Finland (5); Israel (3); and Switzerland (1).

Conduct of the study

Study P0OO1

There were 3 general and one local amendment to the protocol. Amendment 1 and 2 were finalised
and approved before any subjects were enrolled into the study. Amendment No.3 was implemented
after enrolment of subjects had commenced and before database lock and unblinding. Amendment
No. 4 was a local country amendment. The changes were subsequently added to Amendment No. 3,
which applied to all sites in all countries.

The percentage of subjects who had at least one major protocol deviation was high, among the 631
(43%) treated subjects who were assessed as having a major protocol deviation, 277 (19.6%) of the
1412 treated subjects had at least one major protocol deviation that could substantially affect the
primary efficacy endpoint(s). Sixteen of these subjects were removed from the FAS population. An
additional 261 subjects were removed from the PP analysis but retained in the FAS population.
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Study P0O02

There was 1 general and one local amendment to the protocol. Amendment No. 1 was implemented
after enrolment of subjects had commenced, before database lock and unblinding. Amendment No. 2
was a local country amendment.

A relative high number of subjects (37.1 %) had at least one or more major protocol deviation. Among
the 433 treated subjects who were assessed as having a major protocol deviation, 197 (16.9%) of the
1168 treated subjects had at least one major protocol deviation that could substantially affect the
primary efficacy endpoint(s). Five (5) of these subjects were removed from the FAS population. An
additional 192 subjects were removed from the PP analysis but retained in the FAS population.

P0O02 had two planned DBLs with the first one (13-Apr-2015) containing all of the 12-week main study
data as well as data from the completed visits for the extension phase. There were major protocol
deviations noted after the first database lock but before the second database lock (performed to
account for the extension phase data) and occurring months after the first database lock. None of
these protocol deviations excluded subjects from an analysis. None of the evaluability assessments
changed nor did any of the efficacy database endpoints change between the first and second database
locks. Furthermore, the efficacy assessments through Week 12 did not change from the first database
lock to the second database lock, with the exception that the amount of available microbiological strain
typing data increased between the first and second database locks.

Assessment report
EMA/853812/2016 Page 39/110



Baseline data

Study POO1

Table 5: Baseline characteristics (FAS Population)

ME-34154 ME-3415 ME-§072 Placebo Totsl
n (%8 (&) n (%) n (%) n e
Subjects in population 383 232 388 395 1,396
Cender
Male 172 (449 [ 102 (4m | 157 40 | 172 (43.5) | 603 432
Female 211 (35.1) | 130 (36.00 | 129 (50.3) | 223 (36.5) | 793 (36.8)
Age (Years)
< 20 2 (0.5 0 (0.0) 1 {0.3) 7 (1.8) 0T
200 29 19 (5.00 ] (2.6) 29 (7.5) 15 (ER] (4.8
30 o 39 25 (5.5 14 (6.0) 22 (3.1 26 (5.6) (5.2)
40 10 49 45 (117 26 (11.3) 42 (10.9) 40 (10.1) (1109
50 to 59 54 (14.1) 39 (16.8) L (18.7) a8 (17.2) (1700
50 to &9 82 214 40 (2L1) 81 (210 a0 (22.5) 21.6)
700 TR 89 P33y 4 (23.3) 57 17.9 63 (159 (19.6)
80 1o B2 55 (144 33 (14.3) 54 (14.00 T0 (17.7) (152)
=00 12 ERY] 4.7 14 (3.5 17 4.3 (ELY]
Mean 62.7 64.5 51.0 62.7 625
5D 17.7 16.8 183 184 18.0
Median 65.0 66.0 53.0 65.0 65.0
Fange 180 2110 19 1o 1% t0 18 1o
05 09 100 o7 100
Race
American Indian Or 2 0.3 0 (0.0) 3 (0.8) 3 (0.8) ] (0.6)
Alacka Mative
Asian 4 (1.00) 3 (1.3) 4 (1.0 1 (0.3) 12 (0.5
Black Or Affican 17 44 16 (6.9) 28 (7.3) 18 (4.6) ™ (5.7)
Ametican
Multiple 10 2.8) 3 (1.3) 13 3.4 7 (1.8) 33 24
White 350 914 | 210 (90.5) | 338 (87.6) | 366 2T | 1,264 (90.5)
Ethmicity
Hispanic Or Lating 52 (13.8) 23 2.9, (119 56 (142) | 177 (12.T)
Not Hispanic Or 323 (843) | 207 (89.7) | 323 (83T | 330 (83.5) | L1283 (34T
Lating
HNaot Peported 3 08 2 0.9 § (1.9) 2 (0.5) 13 RS
Unknown 5 13) 0 (0.0) 11 (2.8) 7 (1.8 3 (1.8)
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ME-34154 ME-3415 ME-§072 Placebo Total
n (%) n =) n (%) n {%a) n (%)

Weight (kg)

= T0kg 200 (523 23 (53.00 77 459 [ 191 (454) [ @91 (49.5)

=T0kgz 183 (47.8) 470 | 209 (34.1) | 204 (51.4) | 705 (50.5)

Subjects with dam 383 232 384 385 1306

Mean 718 739 755 740 .1

5D 121 231 218 182 20.6

Median 70.0 60.2 722 T0.8 T0.5

Fange M5w 3531w 30.0 to M0t 30t

145.0 150.2 171.0 168.3 171.0

BMI (kg/m’)

Subjects with data 375 228 379 385 1347

Mean 262 6.7 59 264 26.5

5D 6.7 7.8 58 54 5.8

Median 25.1 253 253 254 252

Fange 14910 131w 14.0 to 13.7 to 131te

552 596 580 0.1 0.4

Eegion of Enrollment

Us 176 (44.0) i (317 | 171 (44.3) | 186 47.1) | 633 (46.8)

Ex-17% 207 (5400 12 (483 | 215 (357 | 20 (5za | 743 (532)
Eegion of Enrollment”

Africa 2 (05 1 (0.4 5 (1.3) 2 (0.5) 10 (LA

Aszia-Pacific 17 44 10 (4.3) 20 (5.2 23 (5.8) 0 (5.0

Latin America 29 )] o (3.99 25 (6.7) 30 (7.6) o4 ()]

Ewope 131 (343 g0 (345 | 139 (360 | 132 (334) | 482 (34.5)

Morth America 204 (333) | 132 (3690 | 194 (50.8) | 208 (52.7) | 740 (53.00
"Africa includes South Africa Asts-Pacific includes Australia and New Zealand Latin America inclwdes Brazil, Chile, Colombiz

and Mexico. Emrope includes Aunstria Belgium Czech Republic, Denmark, Germany, Israel Ialy, Pormgzal, Spain and the

United Eingpdom. MNorth America includes Canada and the United States
MIE-34154 = actomumab + bezlotoenmmab, ME-3415 = actoxmmasb alone, ME-§072 = bezlotommsab alone

Overall, women constituted 56.8% (n=793) of the FAS population. Race was reported as white for
1264 subjects (90.5%). The median age was 65.0 years, and age ranged from 18 to 100 years. The
median weight was 70.5 kg, and weight ranged from 34.0 to 171.0 kg. The median BMI was 25.2
kg/m?, and BMI ranged from 13.1 to 59.6 kg/m?2.
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Study P0O02

Table 6: Baseline characteristics (FAS Population)

ME-3415A ME-6072 Placebo Total
n %) n (%) n (a) 1 (%0
Subjects in population 300 305 378 1.163
Gender
Male 178 456 [ 122 61 | 132 402 [ s12 #0
Female 212 549 | 213 (53.9) | 226 (598) | 651 (56.0)
Age (Years)
=20 1 03 1 0.3) 1 03) 3 0.3)
201029 16 “.0 20 G 13 G4 40 @2
301039 20 [ER)) 33 ()] 2 (5.8) 75 64)
401049 35 (2.0) 26 (6.6) 29 an 90 an
5010 59 51 (3.0 66 (167 61 (61 | 178 1s3)
60 to 69 68 174 20 (225 91 241) | 248 213)
70 10 79 104 Q67 88 (223) 96 254 | 288 2459
80 10 89 23 22 6) 64 (16.2) 56 (14g | 2 79
=00 7 1.8 8 Qo0 9 24 24 Qn
Mean 657 6.7 4.4 643
sD 173 175 164 171
Median 70.0 65.0 66.0 67.0
Range 191093 181093 18 10 98 181098
Race
American Indian Or Alaska Native 0 (0.0) 2 0.5) 1 03) 3 0.3)
Asian 65 (167 63 (15.9) 57 (15.1) | 185 159
Black Or African American 18 4.6) 17 43) 10 2.6) 45 G9)
Multiple 2 (0.5) 2 ©0.5) 1 (03) 5 04
White 305 (782 | 311 (78.7) | 309 @17 | 925 (79.5)
Ethnicity
Hispanic Or Latino 33 (8.5 33 &4 45 1o | m ©.5)
Not Hispanic Or Latino 343 @879 | 355 (80.9) | 318 (841) | 1.016 874
Not Reported 8 @n 3 ©.8) 10 2.6) 21 (1.8)
Unknown 6 (1.5 4 .0 5 (13) 15 13
Weight (kg)
=70kg 225 G | 217 (549) | 210 (556) | 62 (56.1)
=70kg 165 423 | 178 451 | 168 #49 | sn 439
Subjects with data 300 305 378 1163
Mean 608 70.8 70.7 70.4
sD 198 201 20.6 202
Median 67.0 67.0 69.0 68.0
Range 3271w 20810 28910 28910
1873 104.0 163.7 104.0
BMI (kg/m’)
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ME-3415A ME-6072 Placebo Total
o (%) n (%e) u (*a) n (*0)

BMI (kg/m’)

Subjects with data 383 390 375 1148

Mean 250 255 2509 255

sD 60 6.3 6.7 63

Median 240 243 456 243

Range 116w 1461w 113t 113t

57 55.5 604 60.4

ERegion of Enrollment

Us 133 (341 136 (349 131 (34.7) 400 (344

Ex-US 257 (65.9) 250 (65.6) 247 (653) 763 (65.6)
Region of Enrollment”

Asia-Pacific 63 (16.2) 50 (149 a4 (143) 176 (15.1)

Latin America 8 @1 4 1.0 5 13) 17 (1.5

Ewope 161 (41.3) 174 (1) 161 (42.6) 456 42.6)

North Amernica 158 (40.5) 158 (40.0) 158 (41.8) 474 (40.8)
"Asia Pacific includes Japan, Kores and Taiwan. Latin America includes Argentina. Ewrope includes Czech Republic, Finland,

France, Germany, Israel Poland Russian Federation Spain Sweden Switzerland and Turkey North Amenca includes United

States and Canada.
ME-3415A = actorumab + bezlotosxnmmab, ME-6072 = bezlotoxumab alone

Thie O e FUE a1

Overall, women constituted 56.0% (n=651) of the FAS population. Race was reported as white for 925
subjects (79.5%), and ethnicity was reported as not Hispanic or Latino for 1016 subjects (87.4%).

The median age was 67.0 years and age ranged from 18 to 98 years. The median weight was 68.0 kg
and weight ranged from 28. 9 to 194.0 kg. The median BMI was 24.3 kg/m? and BMI ranged from 11.3

to 69.4 kg/m?*

Characteristics of the baseline CDI episode

Key characteristics relating to this baseline CDI episode, include onset of the episode relative to the
day of study medication administration, loose stool count which confirmed subjects met the protocol
definition of diarrhoea, and the type of test used at the local laboratory to confirm the presence of

toxigenic C. difficile in stool.

“Baseline” was defined as the day on which the study medication was administered, and was also
identical / synonymous with Day 1. The date of onset of the baseline CDI episode recorded in the case
report form may have been interpreted differently across sites. This was generally interpreted as the
date symptoms began, but, in some cases, it was the date a patient presented to their physician, or
the date of the diagnosis. Hence, the date was obtained from subject recall or based on documentation

in hospital records.

The diagnosis of CDI also required a positive stool test for toxigenic C. difficile from a stool sample
collected no more than 7 days before study infusion. The permitted methods included cell cytotoxicity
assay, anaerobic culture with toxin detection or strain typing, and several commercial test kits. All
acceptable methodologies had a specificity of at least 94% and had the capacity to detect the presence

of toxin B or the ability to produce toxin B (tcdB gene).

The number and proportion of subjects with elevated temperature (defined as > 38.4° C/101.0° F) or
elevated WBC count (defined as >10,000 cells/mm3) at the time of study entry were As previously
noted, the study design allowed subjects to enrol any time during treatment with the standard of care
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antibiotic, provided that a stool test obtained within the 7 days prior to administration of the study
medication was positive for toxigenic C. difficile. Hence, the results for WBC counts and elevated
temperature may not reflect what was present at the time of CDI diagnosis.

Pseudomembranous colitis, toxic megacolon, bowel perforation, ileus, or required a colectomy or other
surgery due to complications of CDI were considered signs of “severe” or “severe, complicated” CDI
during the baseline CDI episode.

Study P0OO1

Table 7: Subjects characteristics —CDI diagnosis (FAS Population)

MI-34154 MEF-3415 ME-G072 Flacsho Total
n ) n ) n (%a) n e n )
Subjects in populaton 383 132 384 305 1,304
Days Prior to Infosion of Omset of Presenting CDI Episode
Dray of Infusion 1 0.3) 2 {0 1 (0.3 0 {oum 4 {0.3)
1-2 Days Prior 4 (14.1) 31 (13.4) 51 13.7 44 {11.4) | 182 (13.00
34 Drays Prior o0 {23.5) 7 (28.9) o3 254 g5 (215) | 30 (24.4)
5-7 Days Prior 134 (35.0) 71 (30.8) | 134 @33 | 14 (36.5) | 483 (34.T)
£-10 Diays Prior i7 =7 ! (12.5) 35 ©.3 53 {134y | 155 (11.1}
11-13 Diays Prior 17 44 ] 35 13 4.7 21 (5.3) 65 4T
14+ 42 {11.0 .| (3.8 42 10.9 43 (105 | 147 (10.5)
Unknown g 2.1 3 {13} 4 .o 3 (0.8) 18 {13}
Number of Loose Stools at Qualification®
Unknoan' 5 (1.3 1 {04 5 3 5 (1.3 15 (1.1}
3 o {0.m 0 (000 0 (0.0 1 0.3) 1 (0.1)
3-8 260 (67.8) | 153 (6590 | 273 F0.7) | 268 (678) | 954 (68.3)
7-10 o1 {23.8) 50 (21.8) 71 184 g5 215 | 7 (21.3)
10+ 27 7.m I8 (12.1) 37 9.9 36 @1 | 128 [zl
Type of Local Laboratoery Test Used for Baseline CDI Disgnosis®
El4 148 (38.4) 1] (38.8) | 151 (39.1) | 142 4100 | 351 (39.5)
Cell Cytotoodcity Assay o 2.3 5 22 1 0.3 3 0.8) 18 {13)
Cultza 19 3. 10 (43) 13 4.7 19 4.8 &6 4T
PCE 207 (30 | 127 (547 | 218 (6.0 | 211 (534) | 781 (54.5)

‘Subjects were instrocted o enter the menber of loose stools on the first day on which the mmmber of loose stools met the riteria
for diarrhes for the presenting episode of CDIL In the event that the first d=y on which the momber of loose stools meets the
criteria for diamhes xs defined by the protocol is the same day of the study infiision. they were instructed to enter the mmober of
loose stools that coourred prior to the infosion of sudy medication. Please note that this is not necessanly the date of onset of the
presentng CDI episoda.

inknown was entered if sabject confirmad that they had 3 or more looss stools, but could not provide an exsct mmiber of loose
stoods. This category also includes subjects with fecal collection devices

"Subjects are comnted only once in the sEmmary of type of local lshorstory test. The onder of tests in the table above represents the
hierarchy used to assess subjects with more than one type of positive test.

EIA = enzyme inmmme assay, PCR. = polymersse chain reaction assay, Culiure = coltare with foodn detection or with strain fypine

ME-3415A = actonmsh + bezlotoonmmab, ME-3415 = actoxmmab alone, ME-GIT2 = bezlotoronmsab alons

Over one-quarter (27.7%) of subjects in the FAS population had an elevated WBC count at baseline,
while only 7 subjects (0.5%) had elevated temperature. In general, the proportion of subjects with
elevated WBCs or temperature was similar across treatment groups.
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Table 8: Subject characteristics - Clinical

characteristics of baseline CDI episode (FAS

Population)
MI-34154A WIE-3413 MIE-5072 Flaceha
n (%a) n (%a) n (%a) n (%a) n (%)

Suljects in popalation 383 232 384 395 1,386
Endoscopic Evidence of Psendomembranons Colitis

Tes 5 (1.3) 2 m.e 2 (0.5) § (1.5 15 (1.1)

Mo 4 (1.0 2 0. 7 (1.8) 7 ] 20 (1.4

Unkmown 34 @7 | 228 (983 | 317 @7.7) | 382 (@4.7) | 1,341 97.5)
Sigms and Symptoms Consistent with Toxic Megacolon

Tes 4 (1.0 0 0.0 2 (0.5) (0.3) 7 (0.5)

Mo 363 ©53) | 226 @74 | 379 98.2) | 383 @70 | 1,353 (6.9

Unkmown 14 3.7 4§ 2.8 5 (1.3} 11 2.8 34 (2.8)
Sigms and Symptoms Consistent with Bowel Perforation

Tes 1 (0.3) 0 .o 1 (0.3) 0 (0,00 2 (0.1)

Ho 4 @7 | 228 (98.3) | 383 (902 389 (98.5) | L3 (R84

Unknown ] (2.1) 4 .7 2 (0.5) g 1.5 20 (14
Sizms and Symptoms Consistent with Dens

Tes ] (1.5 2 0. 2 (0.5) 3 (0.8) 13 (=]

Ho 347 @3.8) | 226 97.4) | 380 (95.4) | 384 @77 | 1359 97.3)

Unknown 10 2. 4 nm 4 (1.0 g 1.5 24 .7
Required Colectomy or Other Surgical Procedure

Mo ki @e4) | 231 (9.9 | 385 QeT | 382 @92y | 1,385 [9.2)

Unknown ] (1.5) 1 0.4) 1 (0.3) 3 (0.8) 11 (0.8)

MF-34154 = actommsh + bezlotoenmmab, MIE-341 5 = actocomnab alone, ME-6072 = bezlotoenmmab alone
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Study P0O02

Table 9: Subjects characteristics —CDI diagnosis (FAS Population)

MI-34154 ME-6072 Flaceha Total
n (%) n (™) n (%a) n (®a)
Subjects in popalation £ 305 378 1,163
Days Prior to Infusion of Omset of Presenting CDI Episode
Day of Ifission 3 (0.8) ] (0 4 (1.1) 7 (0.6)
1-2 Days. Prior 57 {14.8) 43 {159) 53 (1400 173 14.9)
34 Days Prior b 215) A (20.8) B2 {21.7 248 Z13)
5-T7 Days Prior 139 (35.8) 138 345 145 (384 422 (36.3)
£-10 Days Prior 45 (115) 47 (115 40 {10.6) 132 113)
11-13 Days Prior 16 41 18 1] 15 4.0) 40 (4.2)
14+ ] {1000} 45 114 L] (0.5) 120 (10.3)
Unknown 7 (1.8) 2 0.5 3 (0.8) 12 (1.0}
Number of Loose Stools at Qualification®
Unkneam' [+ (o 0 0. 2 (0.5) 2 (0.2)
<3 1 (0.3) ] (0 [i] (0. 1 (0.1)
3-6 X7l (605 259 (65.6) 262 (69.3) o2 (62.1)
7-10 ] 213) 85 215) T4 (19.6) 242 (20.8)
10+ 35 (.m 50 {127 40 (10.4) 125 (10.7)
Mizsing [+] (o 1 {0.3) ] (0.0 1 (0.1}
Type of Local Laboratory Test Used for Baseline CDI Diagnosis’
EIA 215 (35.1) 21 (359) prL) {380 G659 (56.7)
Cell Cytotordcity Assay 7 (1.8) o 23 3 (0.8) 10 (1.5)
Culnme 30 iG] 4 (6.1) ] (6.9 g0 (6.9
PCE 138 354 141 357 126 (33.3) 405 [F4.8)
iubjacts wene instracted to enter the member of loose stools on the first day on which the monber of looss stoods met the criteria
for disrrhes for the presenting episode of CDIL In the event that the first d=y on which the momber of loose stools meets the
criteria for diamrhes as defined by the protocol is the same day of the stady infusion, they were instocted to enter the mmmber of
loose stools that cooured prior to the infiision of smdy medication. Please note that this is not necessanly the date of onsat of the
presentng CD episode.
"Unkmown was entered if subject confirmed that they had 3 or more loose stools, but could not provide an exact mmber of loose
stoods. This category also includes subjects with facal collection devices
“Subjacts ars coumted only once in the swrmasry of vpe of locsl Isbomatory test. The order of tests in the table sbove represents the
hierarchy uzed to assess mbjects with more than one type of positve fest.
EIA = enryme immmme assay, PCE. = polymerase chain reaction assay, Culiure = culture with foodn detection or with strain fyping
ME-3415A = actommash + bezlotcenmmab, ME-G072 = bezlotornmab slons

Data Sowmoe: [16.4]

Nearly one-quarter (n=286; 24.6%) of subjects in the FAS population had an elevated WBC count at
baseline, while only 7 subjects (0.6%) had elevated temperature. In general, the proportion of

subjects with elevated WBCs or temperature was similar across treatment groups.
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Table 10: Subject characteristics - Clinical characteristics of baseline CDI episode (FAS

Population)

ME-34154 ME-6072 Placebo Total
n () n e) n () n e

Subjects in popalaton 300 395 3Te 1,163
Endoscopic Evidence of Pseundomembranons Colifis

Yes 12 ER ] 7 (1.8) o 24 28 (24)

Ho 5 (1.3) 3 (0.8) 4 (1.1} 12 {1.0)

Unkmown 73 (95.4) 385 (97.5) 365 (R4.4) 133 (D6.6)
Sizms and Symptom: Consistent with Toxc Megacolon

Yes 1 (0.3) 2 {0.5) 2 (0.5) 5 {0.4)

Mo 376 (95.4) 378 (B5.T) 366 (95.8) 1,120 (96.3)

Unknowm 13 (3.3) 15 3.8) 10 2.6) 33 (3.3)
Sizms and Symptoms Consistent with Bowel Perforation

Yes /] (0.0 0 . 2 (0.5 2 {0.2)

Mo 382 (97.9) 339 (98.5) 37l (98.1) 1,142 Q8.3

Unkmown B 2.1 4§ (1.5 5 (1.3) 19 {1.4)
Sizms and Symptoms Consistent with Teus

Yes 7 (1.8) § (1.5 6 (1.6) 19 {1.4)

Mo 73 (95.4) 3381 (R6.5) 370 Q7.9 124 (D6.4)

Unknown 10 2.6 8 2. 2 (0.5 20 {1.7)
Required Colectomy or Other Surgical Procedurs

Yes 1 (0.3) 1 0.3) 1 (0.3) E] {0.3)

Mo 385 (98.7) 391 (99.0) 375 (99.2) 15 (99.0)

Unkmown 4 (1.0) 3 {0.8) 2 (0.5 9 {0.8)

ME-3415A = actommaah + bezlotonmab, ME-5072 = bezlotoenmmab alone

Diata Somrce: [16.4]

Standard of care treatment

The oral standard of care therapy at the time of randomization was one of the stratification variables.

It should be noted that a subject may have received an oral standard of care antibiotic either prior to
or after trial entry and which differed from that at the time of stratification. A switch in standard of
care antibiotic was permitted during the trial if the subject had received at least 3 days of the baseline

standard of care therapy and met at least one of the 3 following conditions: (1) continued diarrhoea,
(2) presence of ileus, or (3) a body temperature >38.3°C (>100.9°F) and peripheral WBC count

>15,000 cells/mm3. Additionally, a switch was permitted at any time for emergence of an AE due to
the standard of care therapy.

Assessment report
EMA/853812/2016

Page 47/110



Study P0OO1

Table 11: Standard of care antibiotics at baseline (FAS Population):

MK- ME-3415 | ME60T2 | Placebo Total
34154

n (%) | n @9 |2 ) | n G | o (%

Subjects in population 383 232 136 395 1396

Oral Metronidazole 179 { 102 ( 179 ( 177 ( 637 (

46.7) 4.0 46.9) 438) 45.6)

Vancomyein 183 ( 110 ( 183 ( 191 ( 667 (

478) 474 474 5849 47.8)

Onal 158 ( 96 ( 165 ( 171 ( 590 ¢

413) 414 27 133) 423)

Oral with IV Metronidazale [5(65) | (60| 18(4T| 20(5L| 77 (55
Fidaxomicin 23D | T3 | 1436 17043 5036
Oral 2C30| 6(26 | 14(36]| 164D | 48 (349
Oral with IV Metronidazale 0c0m | 104 | ocom| 1(o®m| 2¢0n
Other 9¢23) | B(s®| W2H| W02H | 230
IV Metromdazole 1(03) | 1¢0 | s¢13| 1¢(0®m| s¢08
Oral Fidaxomicin with Oral Metronidazole ocom | ocom | 1¢on| ocom | 1¢oD
Oral Metronidazole with IV Metronidazole 1¢03) | o¢om| 1¢o03| ocom| 2¢0D
Oral Vancomyein with Oral Metronidazole 6016 | 10704 3¢om| s(20 | 27(19
Oral Vancomycin with Oral and IV Metronidazole | 0 (00) | 1¢04) | o¢oo | 1¢03 | 2¢0D
Oral Fidaxomicin with Oral Vancomycin 1¢03) | 1¢09 | o¢omy| o¢om| 2¢0D
SoC at baseline differed from SoC stratum 6040 | 9¢3m | 38| 20356 61 (49

bezlotoxumab zlone

5SoC at baselme 15 the actual treatmeent the subject recerved at the fime of the study mfsion.
5ol sthatam 15 the anbbiofic recorded i the centrahized mndommzation systemn and was used for shanficaton.
SoC = Standard of Care Therapy, ME-3415A = actomumab + bezlotorumab, ME-341 5 = actoxumab alone, ME-6072 =
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Table 12: Duration of standard of care therapy and days on standard of care therapy prior to

infusion (FAS Population)

ME-34154 ME-3415 ME-6072 Flacebo Total
n (%) n (%) n (%) n (%) n (e
Subjects in popalation 383 231 3845 385 1386
Total Drays on S0l Therapy
1-7 days 9(23) 5(022) T(18) 5(13) 26(19)
E-9 days 5(13) 11 [ 47) E(21) 4 { L) 28 (20)
10-14 days 218 (56.9) 130 {5607 233 (604) 247 (625) 828 (593)
15-16 days 108 (28.2) 58 (25.0) 07 (35.1) 107 (27.1) 370 (26.5)
=16 days 42 (110} 26 (11.2) 39 (101) 31 (78) 138 ( 9.8)
Unknown 1(03) 2(008) I(05) 1({03) 6(04)
N 382 230 384 304 1380
Mean 14.6 141 138 138 14.1
5D 74 52 55 4.3 58
Median 140 140 140 140 14.0
Cruartiles 11to 15 111015 11t 15 111015 11te 15
Fange 3079 Jto 46 200 TO Jta 56 210 TR
Days on S0 Therapy Prior to Infusion
SoC Started 1 Day after Infission 1(04) 1({03) 2({01)
0 days 13 { 78) 27 ( 68) 109 ( 78)
1-2 days Bl (349) 144 (365) 498 (35.7)
3-4 days 113 (29.5) 77 (331) 120 (304) 432 (309)
5-6 days T8 (204) 46 [(18.8) B3 (215) Bl (205) 288 (20.6)
= 6 days 20 (52) 9(38) 16 ( 41) 22 ( 56) 67 ( 48)
N 383 232 386 305 1306
Mean 3l 3l 31 iz EN|
5D 22 21 21 21 21
Median 30 30 30 3.0 EX
Cmartiles i ] w4 w5 2to 5 2t 5
Fange 0o 14 -l 14 0o 13 -lio 13 -1to 14
SoC = Standard of Care Therapy, ME-3415A = actosmumaly + bezlotormmaly, ME-3415 = actomumatb alone, ME-6072 = bezlotoonmmak alone

The duration of standard of care antibiotic treatment was a part of the definition of the efficacy
endpoints. Subjects who received more than a 14-day regimen were counted as failures for the clinical

cure endpoint.
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Table 13: Standard of care antibiotics at baseline (FAS Population):

ME-34154 ME-80T2 Placebo Totzl

o (%) n (%) n (M) o (%)

Subjects m population 390 395 378 1163
Oral Metronidazole 187 (479) 186 (47.1) | 176 (466) | 549 (47.2)
Vancomycin 183 (46.9) 187 (473) | 181 (47.9) | 551 (47.4)
Oral 156 (40.0) 158 (40.0) | 146 (386) | 460 (39.6)
Oral with IV Metronidazole 27 ( 69) 29 (7.3 35 ( 9.3) 91 ( 7.8)
Fidaxomicin 13 ( 3.3) 16 ( 4.1) 13 ( 34) 42 ( 3.6)
Oral 11 ( 2.8) 13 ( 3.3) 13 ( 34) 37 ( 3.3)
Oral with TV Metronidazole 2 ( 0.5) 3 ( 0.8) 0 ( 0.0) 5(04)
Other 7 ( 1.8 6 (15 8 (21 21 ( 1§)
TV Metronidazole 4 ( 1.0) 3 ( 0.8) 2 (05 9 (0.8
Oral Vancomyein with Oral Metronidazole 2 ( 0.5) 2 ( 05) 6 ( 1.6) 10 ( 0.9)
Oral Vancomyein with Oral and IV 1(03) 0 ( 0.0) 0 ( 0.0) 1(01)

Metromdazole

Oral Fidaxomicin with Oral Vancomycin 0 ( 0.0) 1(03) 0 ( 0.0) ( 0.1)
SoC at baseline differed from SoC stratum 16 ( 4.1) 10 { 2.5) 16 ( 4.2) 22 ( 36

S0l at baseline 1= the actual treatment the subject received at the ime of the study infusion.
SoC stratum 15 the anhibiohe recorded 1n the centrabized randommzation system and was used for stratification.
SoC = Standard of Care Therapy, ME-3415A = actoxumab + bezlotoxumab, ME-6072 = bezlotoonimab alone

Thata Srwmres- TT6.41
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Table 14: Duration of standard of care therapy and Days

infusion (FAS Population)

on standard of care therapy prior to

ME-34154 ME-5072 Placebo Total
n (%a) n %a) n e} n (%a)

Subjects in population 300 395 iTe 1163
Total Days on 5ol Therapy

1-7 days 3(08) 6 15) 4(11) 13 { 1.1}
B-9 days 7(18) 60 15) 6(16) 12 ( 16)
10-14 days 247 (633) 240 (60.8) 235 (622) TX (621)
15-16 days 81 (20.8) 110 (278) 93 (24.45) I8 (244)
= 16 days 30 (128) 31 (78) 3T (08) 118 (10.1)
Unknown 2(035) 20 05) 3(08) T(06)
N 3 303 375 1155
Maan 14.0 141 141 141
5D 44 3 5.5 5.5
Madizn 14.0 14.0 14.0 14.0
Crartiles 11t 15 11te 15 11015 11015
Flanme G 43 4w 87 4 1o 67 410 BT
Drays on SoC Therapy Prior to Infiision

5ol Started 1 Day after Infinsion o ] 3(03)
0 days 32(81) 34000} or{83)
1-2 days 121 {30.4) 125 (33.1) 361 (31.0)
3-4 days 117 {29.6) 110 (2813 34T (ME)
5- days 03 (23.5) 91 {24.1) 278 (23.9)
= days 32(81) 18 (48} 7T ( 66)
N i 395 378 1163
MMaan 33 34 32 33
5D 22 23 21 23
Madizn 30 30 30 30
Craartiles 210 5 2t05 Im3 2105
Flange -l @ 0w 14 Ot 13 -lto 14

S0 = Standard of Care Therapy, ME-34135A = acicomumab + bezlotocmmab, ME-GIT2 = bezlotormmab alone

Diata Source: [16.4]
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Prognostic risk factors

Study POO1

Table 15: Subject characteristics - CDI prognostic risk factors (FAS Population)

ME-3M154 ME-3415 ME-§072 Flacebo Total
n ) n *a) n %) o s n )

Subjects in population 383 32 386 303 1,396
Agze (Years)

< 65 Years 123 (47.8) 10 474 201 185 (49.6) 600 (484
= 65 Years 200 (52.2 22 (52.6) 1835 109 (30.4) T05 (50.6)
Age (Years)

< 75 Years m 7.0 164 287 (744 276 (69.9) o0 1.6
=75 Years 1m 29.00 68 99 (25.6) 112 (30.1) 387 284
History of CDI in Past 6 Months

Yes 2] 25.1) 60 (28.7) 103 Ly (27.8) 3T 270

Ho 284 742 162 (69.8) 282 284 (M9 1012 (725

Uzknown 3 0.8 1 0.4) 1 2 0.3} 7 (0.3
Prior History of CDI (Ever)

Tes 124 (324 81 2%y 124 (32.1) 136 3449 465 (333

e 236 (656.8) 148 (63.8) 260 (674 252 (63.8) o216 (65.6)

Unknown 3 0.8 3 (1.3) 2 035 7 .8 13 .
Number of Past CDI Episodes (Ever)

0 236 (66.8) 148 (63.8) 260 (574 252 (63.8) o216 (65.6)

1 74 (19.3) 48 (19.8) g1 210 62 (15.7) 263 (188

2 22 (5.7 18 7.8 24 @2 38 0.6) 102 (73)

[ ME-H15A ME-3415 [ ME-6072 [ Placebo [ Total
o (&) n () hil (%a) n ()] n (34

Number of Past CDI Episcdes (Ever)

3 18 “4.7 8 G4 10 26 2 (5.8) 58 4
=4 8 on G4 g @23 13 6.3 3 @an
Unknown 5 (1.3) 4 (1m 2 0.5y 8 2.0 13 L4
Climically Severe CDI

Yes (Zar Score = ) [ (16.2) 31 (134 7 174 60 (152) 220 158
Mo (Zar Score < 3) 287 (77.5) 1 (30.2) 03 (78.5) 317 (80.3) 1,103 (7a.0)
Unknown 4 (6.3) 13 (6.5) 16 4.1 4.8 5] [5]
027 Ribotype

Yas 37 o7 4 [T ] w1 14 103

Fo 138 9.1y 119 03 207 (52.9) 717 (514

Unknewn 158 (41.3) ] 137 152 (38.5) 536 G54
Epidemic Strain (027, 014, 002, 106 or 020 ribotypes)

Yes 106 57 108 (28.00 106 (26.8) 3T 270

T 119 86 141 (36.5) 137 (34.7) 483 (348

Unknown 158 8 137 (355) 152 38.3) 536 ERT )]
Hypervirnlent Strain (027, 07§ or 244 ribotypes)

Yes # 30 1zm 51 H (L)) 158 azn

No 181 13 (48.T) 198 109 (50.4) 01 (48.5)
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ME-3415A ME-3415 ME-5072 Placebo Total
i () n {%5) n el ] n (&) il (%)
Hypervirnlent Strain (027, 078 or 244 ribotypes)
Untimown | 1= @) | EEEEE @y | = EEEES GE4)
Compromized Immuonity
Yes 73 20.4) 55 k) 87 [ 23.3) 312 223)
No 305 (79.6) 177 (76.3) 299 303 76.7) 1,084 i)
Horn's Index
Level 1 - Law o6 @51) 52 224 109 (283) [H 240 352 252
Level 2 - Moderate 134 (48.00 108 (446.6) 174 (45.1) 184 (46.4) 650 468
Level 3 - Majar 102 (26.6) 67 (28.9) 100 (25.8) 115 (201) 384 275
Level 4 - Extreme 1 (0.3) 5 22 3 0.8 1 0.3 10 .7
Charlsen Comorbidity Index
3 22 (38.00 126 (4.3 238 (6.7 43 (61.5) g9 (584
=3 161 @2.0) 106 457 148 (383) 152 (38.5) 567 {40.6)
Fenal Impairment
Yes (Semum creatinine = 1.5 mz/dl) Y (12.8) 3T (159 35 (143 1 (15.4) 202 (145
No (Senm crestinine = 1.5 me/dl) 325 (84.9) 191 (823 21 (833 330 (83.5) 1,167 (83.6)
Unknown o [2.3) 4 (1.7 10 (2.6 4 1.0 27 (1.9
[ ME-H15A ME-3415 [ ME-6072 [ Flaceho [ Total
b1 %) n 2a) I () o s n (%)

Hepatic Impairment"

Yes 20 7.8 14 (6.0) 23 (6.0) 4 61 %0 64
No 343 (89.6) 214 (@23 350 (0.7 363 91.9) 1270 @1.0)
Unknown 11 2.9) 4 1.7 13 G4 g 2.0 36 (2.6
"Hepatic Impairment definad by two or more of the following: (3) altumin < 3.1 g'dl, (b) ALT = 2% ULN, (c) total bilinabin = 1 3% ULN, or {d) mild, moderate or severe liver disease (as reported

on the Charlzon Index)
ME-3415A = actoeannab + bezlotoxurnab, ME-3415 = actomumsb dlone, ME-6072 =bezotoxmnsb alona

In general, the proportion of subjects for the majority of these prognostic risk factors was balanced
across treatment groups; however, there were some notable imbalances. The MK-6072 group had a
slightly lower percentage of subjects in the > 75 years age category: 25.6% vs 30.1% placebo group.

The CDI episode at the time of study entry was classified as healthcare facility associated for 52.1% of
subjects. Healthcare facility associated refers to those subjects who were in the hospital (or other
health care facility, including long term care facility) at the time of onset, or were at home at the time
of onset but had been in a healthcare facility within the previous 3 months. In general, the
classification of the CDI episode was similar across the treatment groups.

Systemic antibiotic use, PPl use, use of a nasogastric tube, and whether the subject had an
appendectomy at any time prior to study entry are considered as additional CDI risk factors. A slightly
higher proportion of subjects in the placebo group reported prior systemic antibiotic use than in the
other treatment groups (54.9% in the placebo group compared to 51.4%, 51.3%, and 47.2%, for the
MK-3415A, MK-3415, and MK-6072 groups, respectively). Prior use of PPIs was generally balanced
across treatment groups. Only 4.2% of subjects had a nasogastric tube in place during the month prior
to onset of the baseline episode, and the prior presence of a nasogastric tube was generally similar
across the treatment groups. Among the 358 subjects for whom a response was given, approximately
half had an appendectomy; a numerically higher proportion of subjects in the placebo group had an
appendectomy than in the other treatment groups (17.2% in the placebo group compared to 15.4%,
1.7%, and 11.7%, for the MK-3415A, MK-3415, and MK-6072 groups, respectively).
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Table 16: Subject characteristics - CDI prognostic risk factors (FAS

Population)
ME-34154 ME-60T2 Placebo Total
n e n (%) n (o) n (%)
Subjects in population 300 385 378 1,163
Age (Years)
< 65 Years 148 (383 180 (432.1) 172 (45.5) 511
= 5 Vears 41 (61.8) 205 (51.9) 206 (4.5 52
Age (Years)
= 75 Years 41 (61.8) 281 {711 262 (683 734 (67.4)
=75 Years 148 (G383 114 28.9) 116 (30.7) i (32.6)
History of CDI in Past 6 Months
Tes 1 (26.7) 113 (28.6) 110 27 (28.1)
Mo 273 (70.0) 274 (69.4) 26 208 (695
Unknown 3 (3.3 3 2.0 7 28 24
Prior History of CDI (Ever)
Tes 118 (305 126 123 368
Mo 256 (65.6) 260 146 762
Unknown 15 (3.8) a 2.3) ] 33
Number of Past CDI Episedes (Ever)
0 256 260 246 (65.1) 762 (65.5)
1 64 G 0 (18.5) 203 (17.5)
2 33 35 3 &3 100 2.6)
3 13 a 14 3] 36 3.1
=4 ] 13 7 (1.9 el 2.5
Uzknown 15 a 9 (2.4 33 2.8)
ME-34134 ME-60T2 Placgho Taotal
n () o (%) n () n (%)
Clinicalky Severe CDI
Yes (Zar Score = 1) g0 (20.5) 55 (13.9) 65 200
Ho (Zar Score = ) 204 754 326 (82.5) 206 916
TUnknown 14 40 14 (3.5) 17 47
027 Ribotype
ez ] {10.0) 43 (10.9) &4 {16.9 145
Lo 12 544 104 (49.1) 177 (46.8) 583
Uznknown 132 (35.6) 158 (40,00 137 (36.2) 434
Epidemic Strain (027, 014, 002, 001, 106 or 020 ribotypes)
Tez 116 29.7) 12 127 (33.8 M3
] 33 (34.49) 135 114 (303 3B4
TUnknown 132 (35.8) 158 137 (36.3) 434
Hypervirulent Strain (027, 078 or 244 ribotypes)
Yes 46 (11.8) 5 (129) il (18.8) 168
o] 205 (52.6) 186 “47.1) 170 450 361
TUnknown 132 (35.8) 158 (40.0% 137 (36.2) 434
Compromized Immunity
Tes 75 (122 82 (20.8) 53 (14.0 210 (18.1)
Ho 315 (80.8) 313 792y 325 {36.0) 953 (819
Horn's Index
Level 1 - Low 113 (29.0) o0 (22.8) 108 (288 311 (26.7)
Level 2 - Moderate 167 {(42.8) 182 (43.6) 153 {40.5) 512 (44.0)
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ME-3134A ME-60T2 Placeho Total
n ) n (%) n (&) o %8

Horn's Index
Level 3 - Major 105 (26.9) 111 281) 116 (30.7) 332 (28.5)
Level 4 - Exireme ) (L3 1 (0.3) 1 (0.3) 7 0.6
Uznknown ] o.m 1 (0.3) 0 (0.0 1 0.1}
Charlzon Comorbidity Index

3 5 (57.1 14 (56.7) 27 (60.1) 676 (58.1)
=3 163 423 171 (43.3) 151 (38.9) 487 419
Renal Impairment
Tes (Senm creatinine = 1.5 mz/'dl) 47 (121) 68 (17.2) 40 (13.00 164 (14.1)
Mo (Serum creatinine < 1.5 mg/dL) M1 3748 325 (82.3) 3 (85.2) 088 (85.00
TUnknown 2 (0.5) 2 (0.5) 7 (1. 11 (0.9
Hepatic Impairment
Yes 27 (6.6 26 (6.5) 20 (5.3) 73 (53)
o 330 ®L1) 365 @24 350 (92.6) 1074 (82.3)
Unknown 4 (1.0 4 (1.0) 8 2.1 16 (1.4
"Hapatic Inpeirment definad by two or more of the following: (3) elwmin= 3.1 g/dL, (1) ALT = 2% ULN, (c) total bilirabin = 1 3% ULN, ar (d) mild, moderate or severe liver disease (as reported

on the Charlson Index)

ME-3415A = acteenmmsb + bezlotosmmab, ME-6072 = bezlotmommab alone

The proportion of subjects for the majority of these prognostic risk factors was balanced across
treatment groups.

The CDI episode at the time of study entry was classified as healthcare facility associated for 61.2% of
subjects. In general, the distribution of CDI episode classifications was generally similar across the
treatment groups.

Prior use of a systemic antibiotic or a PPl was recorded for approximately half of the subjects in the
FAS population (59.1% for prior systemic antibiotic use; 48.0% for prior PPl use). The proportion of
subjects with prior systemic antibiotic use was similar among the treatment groups. The proportion of
subjects with prior use of PPIs was slightly higher in the MK-6072 group (50.6%) as compared to the
placebo group and the MK-3415A group (46.6% and 46.7%, respectively). Only 4.9% of subjects had
a nasogastric tube in place during the month prior to onset of the baseline episode; the proportion of
such patients was slightly lower in the MK-6072 group (3.8%) as compared to the MK-3415A group
(5.4%) and placebo group (5.6%).
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Table 17: Subject accounting for efficacy analysis (all randomised subjects)

ME-34154 ME-3415 ME-50T2 Placsbo Total
n (%) o (%) o (%) n (%) n )
Subjects in population 403 242 403 404 1452
Tnchodad in All Treated 388 (063 ) 235 (971) 382 (973) 307 (983) 1412 (972)
Exchided from All Treated 15 (37) T(29) 11 (27) TCLT) 40 (28)
Did mot receive infusion 15 (3T) T(29) 11 {27 TELT) 40 (28)
Included in FAS population 383 (D30) 131 (050) 386 (9518) 305 (97.8) 1306 (96.1)
Exchided from FAS population 0 (50) (41 17 (42) 9(22) 56 (39)
Mot in All Treated 15 (3T) T(29) 11 {27 TELT) 40 (28)
Did not have positive local laboratory test for tesizenic O difficile 1(02) 000y 0 {00y 000y IR
Did not receive protecol defined SoC therapy within 1 dsy window of the infusion 1(02) 0 {00y 0 {00y 0{00) (o)
GCP Non-compliance j(oT) 3(12) 6 (L5) 2(05) 14 (10)
Included in PP population 324 (B04) 173 (71.5) 332 (824) 306 (75.7) 1135 (78.2)
Exchided from PP population 78 (184) 69 (285) 71 (17.6) o8 (243) 317 (218)
Hot in FAS 0 (50) 1 (413 17 (42} 9(22) 56 (39)
Prohibited concomitant medication 31 (7T 23 (935) 26 (635) 43 (10.8) 1253 { 85)
Mo post-infusion loose stoo] cownts recorded afier SoC therapy 12(30) 8(33) 12 (30) 13 ( 32) 45 (31)
Site personnel or sponser pardally or fully wblindad 2(035) 12 (50) 4 ( Lo} 24(59) 42(29)
Sol rowee or combinasion not per protocal 5(12) 12 (50) 9 (22) 8(20) 34(23)
Baseline tordgenic C. difffcile test out of window 9(22) 5(L1) 8 (20) 2{05) 4017
Dhmation of SoC therapy less than 7 days 4 (L) 3(12) 3007y 307y 13 (083
Peceived less than 75% of intendad dose 2(05) 6(25) 1{02) 0{00) 9 (08)
Wiong reament sdministered 1(02) 000y 2 (05) 0 {00y 3(02)
Prohibited prier madication 1(02) 1(04) 0 {00y 1(02) 3(02)
SoC initially prescribed for = 14 days 0 ( 00) 0 {00y 0 {00y 2{05) 2(01)
Diarrhen criteria not met for baseline episode 0 { 00) 000} 0 (00} 1(02) 1(01)
Mote: Critenia for FAS population was evalared sequentially (each subject is listed only once across the ressons excludad from the FAS population). Each criterion for the PP population was evalnated
for each subject As such, » subject may have met more than one of the exchosion criteria for the PP popalation snd will be cowmted once for each exchasion that they met. As such, the sum of the
reasons for exclusion may not equal the total number of subjects exchuded from the PP population.
* The comnts are bazed on the planned raamens:.
All Treated = Al Treated Subjects, FAS =Full Analysis Set, GCP = Good Clinical Practice, PP = Per Protocol, ME-3415A = actoenmsb + bezl mnzb, ME-3415 = actonmsh alone, ME-6072=
bezlotormemaky 2lone

Data Source: [16.4]

Study P0O02

Table 18: Subjects accounting for efficacy analysis (all randomised subjects)

ME-H15A ME-5072 Placebo Tosal
o (%) o (%) o (%) o )
Subjects in population 307 407 399 1203
Included in All Treated 301 (0E3) 306 (97.3) 381 (953) 1168 (97.1)
Excluded from Al Treated 6(135) 11 (27) 18 ( 45) 35 (29)
Did not receive infusion 6 13) 11 (27) 18 ( 45) 35 (218)
Included in FAS population 300 (0E1) 305 (97.1) 378 (M) 1163 (96.7)
Excluded from FAS populstion T{18) 12 (29) 21 (53) 40 ( 33)
Not in All Treated 6 13) 11 (27) 18 ( 45) 35 (218)
Did not have positive local laborstory test for toxigenic C. diffiale 000 1{02) 1¢{03) 2(02)
Did not receive protocol defined SoC therapy within 1 day window of the infasion 1{03) 0 00) 2(05) igoz)
Included in PP population 337 (B49) 331 (813) 303 (759) 271 (80.7)
Excluded from PP populstion 60 (151) 76 (18.7) 08 (24.1) 232 (183)
Mot in FAS T(18) 12 (29) 21 (53) 40 ( 33)
Prohibited concomitan: medication 16 ( 40) 31 (76) 26 ( 65) T3 (61)
Mo post-infision loose stool counts recorded after SoC therapy 20 (50) 16 ( 38) 20 ( 5.0) 56 ( 47)
Site persomnel or sponsor partally or fully unblinded (1% 615 21 (53) 32 (17)
5ol Toute ar combination not per protocol 6(135) 6(15) 11 ( 28) 23 (19)
Baseline toxigenic C. dfffcile test out of window 6(135) 30T 2(05) 11 { 09)
Duration of SoC therapy less than 7 days 1{03) 2(035) 410 T { 06)
Wrong westment administered 2(03) 1{02) 1¢{03) 4({03)
Prohibited prior medicadon 1{03) 1{02) 1{03) igoz)
Diarrhea critenia not met for bassline apisods 1{03) 1{02) 0 0:0) 2(02)
Unapproved stool test used to confimm subject eligibility 2(035) 000 0(00) 2(02)
Peceived less than 75% of intended dose 0{00) 1{02) 0 00) 1{0l)
Tlote: Criteria for FAS populaton wes evalusted sequendally (each subject is listed only once across the reasons excinded from the FAS population). Each criterion for the PP populatdon was
evahmted for each sbject. As much a mbject may have met more than one of the exchision criteria for the PP population and will be counted once for each exchision that they met. Az such, the
sum of the reasons for exclusion may not equal the total mmber of subjects exciuded from the PP population.
" The counts are based on the plannad treatment
Al Treated = All Treated Subjects, FAS = Full Analysis Sat, PP = Per Protocol, ME-3415A = actomumab + bezlosomumalb, ME-§072 = bezlotoxumab alone

Diata Source: [16.4]
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e Extension study (P002)

A small cohort of subjects was enrolled in an extension study where subjects were followed for up to
12 months after infusion of the study medication.

There were a total of 295 subjects who completed the main study and subsequently entered the
extension phase of the study (MK-3415A group: n=112; MK-6072 group: n=100, and placebo group:
n=83). Almost all of these subjects (293 of 295) were included in the FAS in the main study (MK-
3415A group: n=112; MK-6072 group: n=99; and placebo: n=82).

Outcomes and estimation

Study POO1

Summary of efficacy analysis
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Table 19: Summary of efficacy analyses (FAS

Population)
ME-34154 ME-3415 ME-6072 Placeba
=313 ¥=132 N=386 N=303
Primary Endpoint
CDI Recurrence 61383 (159%%) 60232 (25.9%) 7386 (17.4%) 109305 (27.6%)
Secondary Endpoint:

CDI Feomrence, amons subjects who artsined clinical ome
Global Cure

61236 (21.3%)
225383 (58.7%)

60/168 (35.5%)
108732 (47.0%)

677299 (22.4%)
132386 (60.1%)

109327 (33.3%)
218305 (35.2%)

CDI Fecurrence by Subgroup’
%o Therspy {stretification varishle)
Metronidazale 26180 (138%) 23112 (20.5%) 32190 (168%) 431982 (22.4%)
Vimcontycin IWIE (17.6%) 36113 (319%) 3182 (17.0%) 63189 (33.3%)
Fidsomicin 312 (25.0%) 17 (14.3%) 418 (29.6%) 314 (21.4%)
Hospitalization Statns (stratification varishle)
Impstient 40754 (15.7%) 36158 (22.3%) 400257 (156%) 66261 (25.3%)

Onepatient 217129 (16.3%) 2474 (324%) 27129 (209%) 43134 (32.1%)
History of CDI in the past § months
Yes 2406 (25.0%) 2368 (33.3%) I3 (262%) 43109 (39.4%%)
o 37084 (13.0%) 36162 (222%) 40782 (142%) 66784 (13.7%)
Tnfiected with 027 Ribatype
e 437 (10.8%) 824 (33.3%) 1246 (26.1%) 1336 (36.1%)
Ho V188 (16.5%) Y9 (27.7%) 39203 (192%) 63207 (30.4%%)
Tnfiectad with Epidemic? Strain
Yes 21106 (19.8%) 1457 (24.6%) 25108 (23.1%) 3106 (35.8%)
o 4110 (11.8%) TS (31.4%) 261141 (184%) 3137 (277
Tnfected with Hypervinient! Srain
Yas 644 (13.6%) 1230 (40.0%) 13/51 (25.5%) 1544 (34.1%)
Mo 20181 (16.0%) 20113 (25.7%) 38198 (192%)  SU199 (30.7%%)
Severe CDI at stdy entry
Yes 862 (12.9%) 831 (25.8%) TIET (10.4%) 1560 [25.0%)
Mo 51297 (17.29%) 40186 (26.3%) 7303 (18.8%) 88317 (27.8%)
Age at study entry
= 65 Years 27183 (14.8%) 28110 (25.5%) 39201 (194%) 43196 (21.9%)
=65 Years 34200 (17.0%) IVI22 (262%) 28085 (151%) 6109 (33.3%)
Emmmnocompromised stams
e 078 (11.3%) 155 (18.2%) 1587 (17.2%) 602 (28.3%)
No 52305 (17.09%) S0177 (28.2%) 52299 (174%) 83503 (27.4%)
Exploratory Endpoints
Clinical Cura 6383 (74T 160231 (T18%)  00GE6 (775%) 327305 (ELE%W)
Dismrhea Recimmence 101383 (264%) 817232 (349%) 100386 (281%) 163305 (41.3%)

¥ Mhanber of subjects in sach subgroup may not 2dd to the total mmber of subjects with CDH recurrence, as those with unknown responses for each

categzory were exchoded from the respective subsroup analysis.

! Epidemic strain inchudes the following: 027, 014, 002, 001, 106, o 020 rbotypes
I Hypervimilent sirain inclnded the folloming: 027, 078, or 244 ohotypes

SolC = Standard of Care, ME-34154 = actonumab + bezlotcemmab, ME-3415 = actosommsb alons, ME-G072 = bezlotonmsb slone

Assessment report

EMA/853812/2016 Page 58/110



p=0.9973

=0.9986
100 |—p—|
| pro104 p=0.9679
90
—— 1 82.8 %
< =0.9775
S 80 I 1 77.5%
74.7 %
g i 2 72.8%
LLl — =0.0861
> 70 IL_I
= 1
- [)
i B 0 60.1 %
> 60 58.7 % .
£ i p<0.0001 55.2 %
% I 1
5 |
e 50 p=0.3162 47.0%
o |
>
B 40
S | p=0.0003
5
- — ] 0
= 30 25,906 27.6 %
o -
]
S - 0,
5 20 15.9 % 17.4 %
10
0 —1
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CDI Recurrence Global Cure Clinical Cure
n/N: 61/383 60/232 67/386 109/395 225/383 109/232 232/386 218/395 286/383 169/232 299/386 327/395

Figure 4: Summary of efficacy analyses for CDI recurrence, global cure, and clinical cure
endpoints (FAS Population)
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Primary endpoint

e CDI recurrence

Table 20: Analysis of the proportion of subjects with CDI recurrence (FAS Population)

Trestment vs. Placebo
Treatment % (mM) Unadiusted Difference Adjusted Difference (95% CT)° p-Value'
ME-3415A 159 (61/383) -11.7 -116(-174,-5.9) =10.0001
ME-3415 259 (H0231) -1.7 -1.7(-8.6,55) 03182
ME-5072 174 (§7/386) -10.2 -101 (=159, -4.3) 00003
Placeho 27.6 (109/395) — — —
Pairwise Comparisons
Comparisan of Active Treatmment Groups TUnadinsted Difference Adjnsted Difference (95% CT)° p-Value'
WE-3415A vs ME-3413 ety L0-169 34 0.0013
ME-3415A vs. ME-6072 -14 -14 (67,39 02097

' Ome sided p-vahie based on the Misttinen snd Muomminen method stratified by Sol therspy (meronidazole vs. vancomycin vs. fidawonricin)
and hospitalization stabos (Inpatient vs. oufpatient)

n = Mumber of subjects in the analysis population mesting the aritena for endpoint.

I =Mumber of subjects inclnded in the analysis popalation.

SoC = Standard of Care, ME-34154 = actomumah + bezlotooomat, ME-3415 = acoosanmab alone, ME-60T2 = bezlotoemmsh alons

Data Source: [16.4]

A lower proportion of subjects had CDI recurrence in the MK-6072 group (17.4%) as compared to the
placebo group (27.6%). The estimated difference between the MK-6072 group and the placebo group,
adjusted for stratification factors of hospitalization status and standard of care therapy, was -10.1%
(95% CI: -15.9% to -4.3%, one-sided p = 0.0003). Given the p-value cut off of 0.0125, these results
are considered statistically significant. Though the CDI recurrence rate in the MK-3415A group was
slightly lower than the CDI recurrence rate in the MK-6072 group, this difference was not statistically
significant (one sided p = 0.2997).

A supportive analysis of CDI recurrence among subjects in the PP population was also performed.
Overall, results were similar to those observed among the FAS population. CDI recurrence rates among
subjects in the PP population were slightly higher than those observed in the FAS population across all
treatment groups. Among subjects in the PP population, the proportion of subjects with CDI recurrence
was lower among subjects receiving MK-6072 (19.0%) as compared to that among subjects receiving
placebo (31.4%). The estimated differences between the MK-6072 group versus the placebo group,
adjusted for stratification factors of hospitalization status and standard of care therapy, were -12.4%
(95% CI: -21.3% to -8.0%). Treatment with a single infusion of MK-6072 given with standard of care
antibiotic therapy decreases the proportion of subjects with CDI recurrence as compared with a single
infusion of placebo given with standard of care antibiotic therapy among subjects in the PP population
(one-sided p = 0.0002, respectively).
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Table 21: CDI recurrence by stratification factors (FAS Population)

ME-34154 ME-3415 ME-6072 Placebo

nm (%) om () nm (%) om (™)
Subjects in population 383 232 3B6 395
Sol Therapy Strata
Memonidazole 260189 (13.8) 23112 (.5 327190 | 16.8) 43182 (24
Wancontycin 321182 (17.6) 361113 (319) 317182 (17.0) 63189 (333)
Fidaxomucin 32 (250) 17 {143 4714 (28.4) 34 (214
Huspitalization Statos Strata
Inpatient 40254 (15T 36/158 (128 07257 (15.48) 66261 (253)
Onepatient 21129 ([14.3) 2474 (324 17129 (209) 431134 (321
SoC/Hospitalization Statws Strata
Meronidazele Tnpatiens 181124 (14.5) 1176 {145 217124 (169) 261126 ( 20.6)
Metronidazole Chatpatient B55 (12.3) 1236 ({333 1166 { 16.7) 1766 (258)
Wanconyycin Tnpatient V14 (149) 2478 (308 18126 (14.3) 38128 (227)
ancontycin/Chatpatient 1158 (19.09 1235 (343 1356 {23.3) 25681 (4100
Fidaxomicin/Tpatient s (167) 14 (2500 17 (143 27 (284
Fidaxonuicin/Chutpatient 26 (333) w3 (0.0 T (429 L7 {143
n = MNmber of subjects within the sirata that met the criteria for endpoint.
m = Mumber of subjects within strata
SoC = Standard of Care, ME-34154 = actomumal + bezrlotooommsab, ME-3415 = actommmsb alone, ME-G0T2 =berlotormmab alone

Secondary endpoints

e CDI recurrence among subjects achieving clinical cure

Table 22: Analysis of the proportion of subjects with CDI recurrence (FAS Population with
clinical cure of the initial episode)

Treament vs. Placebo
Treatment Y (WN) Unadjusted Difference Adjusted Difference (95% crf ]:u-“.-'ﬁh:na+
ME-34154A 21.3 (61/286) -12.0 117 (-18.6,-4.7) 0.0006
ME-3415 35.5 (60/169) 22 1.7(-6.9.10.7) 0.6505
ME-6072 22.4 (67/299) 108 -10.8 (-17.7,-3.8) 0.0013
Placebo 33.3 (109/327) - - -
Pairwise Comparisons
Comparison of Active Treatment Groups Unadjusted Difference Adjusted Difference (93% CI)' p-Value'
ME-3415A vs. MK-3413 -142 -13.7(-22.5,-5.2) 0.0007
ME-3413A vs. ME-6072 -11 1077, 38) 0.3906

7 One sided p-value based on the Miettinen and Nurminen method stratified by SoC therapy (metronidazole vs. vancomyein vs. fidaxomicin)
and hospitalization status (Inpatient vs. cutpatient)

n = Number of subjects in the analysis population meeting the criteria for endpoint.

N =Number of subjects included in the analysis population.

SoC = Standard of Care. MK-3415A = actoxumab + bezlotoxumab, ME-3415 = actoxumab alone, MEK-6072 = bezlotoxumab alone

Among subjects with clinical cure of the baseline episode, the proportion of subjects with CDI
recurrence was lower among subjects receiving MK-6072 (22.4%) as compared to that among subjects
receiving placebo (33.3%)

The estimated difference between the MK-6072 treatment group and the placebo group, adjusted for
stratification factors of hospitalization status and standard of care therapy, was -10.8% (95% CI: -
17.7% to -3.8%) among subjects with clinical cure of the baseline episode. Treatment with a single
infusion of MK-6072 given with standard of care therapy decreases the proportion of subjects with CDI
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recurrence as compared with a single infusion of placebo given with standard of care therapy among
subjects with clinical cure of their baseline episode (p = 0.0013).

e CDI recurrence by subgroup

Figure 5 : CDI recurrence by subgroup (FAS Population)

Overall —— ——
CDI Hx (past 6 months): ¥ +* o
CDI Hx (past 6 months): N i ——
027 Ribotype: Y + + | +
027 Ribotype: N —— —_———

027 Ribotype: Unknown e S Sl ——————
Epidemic Strain: ¥ —_—— I + 4
Epidemic Strain: N —_—— — 4

Epidemic Strain: Unknown ———1—i '

Severe CDI: Y (Zar >=2) b * *

Severe CDI: N (Zar <2) —— ——

Age: <65 years —_— ———
Age: >=65 years — ——
Compromised Immunity:Y —_—— [ *
Compromised Immunity: N —_— , [ —
f
-40 -30 -20 -10 0 10 -30 -20 -10 0 10
MK-3415A - PBO MK-6072 - PBO
Difference (%) and 95% C.I.

Subgroup analyses showed consistency of the effect of treatment with MK-6072 (and MK-3415A)
versus placebo. The subgroup results were consistent with general conclusions from the primary
analysis. Similar trend was observed analysing CDI recurrence for the FAS population who achieved
clinical cure (data not shown in this report).

e Global cure

Table 23: Analysis of the proportion of subjects with global cure (FAS Population)

Treamment vs. Placebo
Treahment % (mH) Unadiusted Difference Adijusted Difference (5% CT)' p-Valus'
ME-34154 38.7 (235383) 35 3.5(-3.5 104 0.1645
ME-3415 47.0 (10/232) -5z 83 (-163,072) 08775
ME-5072 60.1 (232/388) 49 48(-21,11T) 0.0851
Placebao 552 (218395) — - —
Pairwise Comparisons
Comparison of Active Treamment Groups Unadiusted Difference Adjusted Difference (25% CT)' p-Valus"
ME-3415A vs ME-3415 118 1L.7(35,19.T 0.0025
ME-3415A v ME-60T2 -1.4 -14(-83,55) 0.6532

" Ome sided p-vahie based on the Misttinen and Murminen method stratified by SoC therspy (metronidszole v vancomycin vs. fidamomicin)
and hospitalization stats (Dpatient vs. GEpatient)

n = MNumber of subjects in the analysis population mesting the itenia for endpoint.

I =Mumber of subjects inchwded in the analysis population.

SoC = Standard of Care, ME-3415A = actoxumalk + bezlotorommsab, ME-3415 = actosumab alone, ME-G0T2 =bezlotoroumab alone

A numerically higher proportion of subjects achieved global cure in the MK-6072 (60.1%) (and MK-
3415A [58.7%]) treatment groups as compared to the placebo group (55.2%). However, differences
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between the MK-6072 and MK-3415A groups versus the placebo group did not reach statistical
significance (one sided p = 0.0861 and 0.1646, respectively).

Study P0O02

Table 24: Summary of efficacy analyses (FAS Population)

ME-3415A
=390

ME-6072
N=305

Flacebo
N=378

FPrimary Endpoint
DI Feomrence
CDI Feomrence, among subjects who attained clinical omre
GFobal Cure
DI Baomrence by Subgroup’
5o Therapy (stratification variable)
M idazal
VanconTycin
Fid -
Hospitalization Status (siratification varishle)
Inpatient
(Onepatiens
History of CDI in the past § months
Tes
Ko
Infected with 027 Ribotype
Tes
Ko
Infected with Epidemic’ Strain
Tes
Ko
Tnfected with Hypervirulent! Serain
Tes
Ko
Severe CD at stady entry
Tes
Ko
Age at study eniry
<65 Years
=63 Years
Inmmmocompromised stams
Tes
Ko
Exploratory Endpoints
Climical Cure
Diarrhea Feommence

58300 (14.99%)

58282 (20.6%)
224300 (5T4%)

28181 (147
29187 (15.5%)
V12 (8.3%)

35060 (1300
23121 (19006

U104 (20.2%)
35273 (12.8%)

530 (128%)
37212 (175%)

17116 (14.7%)
25135 (18.5%)

746 (152%)
35205 (17.1%)

980 (113%)
46704 (15.6%)

16148 (10.7%)
42241 (174%)

1175 (14.7%)
47315 (1490

382300 (72.3%)
99380 (25.4%)

62395 (15.7%)

62326 (10.0%)
264385 (66.8%)

18 (12.7%)
36190 (15.9%)
16 (12.5%)

33073 (12.1%)
200122 (23.8%)

27113 (23.9%)
35274 (12.8%)

043 (20.9%)
26194 (13.4%)

197102 (18.6%)
167135 (10.9%)

051 (17.6%)
26186 (14.0%)

655 (10.9%)
53326 (16.3%)

30190 (15.8%)
32205 (15.6%)

1U82 (134%)
S1313 (16.3%)

326385 (825
104385 (26.3%)

97378 (25.7%)

07204 (33.0%)
197/378 (52.1%)

42182 (B.1%)
SI184 (27.7%)
417 (333%)

547250 (20.8%)
43110 (36.1%)

47110 (H42.7%)
487261 (184%)

264 (32.8%)
40177 (27.7%)

3ITI2T (29.0%)
33114 (28.9%)

2271 (31.0%)
48170 (28.2%)

1365 (20.0%)
S1206 (274%)

36172 (20.5%)
61206 (28.6%)

15/53 (28.3%)
£2325 (2520

04378 (77.8%)
1277378 (33.604)

category were exclnded fom the respectve mbgroup analysis.

1 Hypervinlent sowain included the following: 027, 078, or 244 dbotypes

* Epidennic strain includes the following: 027, 014, 002, 001, 106, or 020 ribotypes

S50C = Standard of Care, ME-34154 = actonmab + bezlotooomsh, ME-GT2 = bezlotoenmsb alone

! Mimber of subjects in sach subgroup may not 2dd to the total mmber of subjects with CTH reqirence, as those with unkneam responses for each

Drata Source: [146.4]
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Figure 6: Summary of efficacy analyses for CDI recurrence, global cure, and clinical cure
endpoints (FAS Population)
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Table 25: Analysis of the proportion of subjects with CDI recurrence (FAS Population)

Treatment vs. Placebo
Treatment % (M) Unsdiusted Difference Adjusted Difference (85% CT)’ p-Value'
WIF-3413A 149 (587300) -10.8 -10.7 (-16:4, -5.1) 10.0001
WEF-5072 15.7 (62/395) -10.0 L0-155 43) 0.0003
Placebo 25.7 (97/378) — — —
Pairwise Comparisons
Comparison of Active Treamment Groups Unadjusted Difference Adjusted Difference (25% CT) p-Valua'
WEF-3413A vs ME-61T2 0.8 DE{-50.47) 03718

' Cme sided p-vahe based on the Misttinen and Morminen method stratified by Sol therspy (memonidazele vs. vancomycin vs. Sdswonricin)
anid hospitalization statos (inpatient vs. ouEpatient)
n = Mimmber of subjects in the analysis population mesting the critena for endpoint.
I =Mumber of subjects included in the anabysis population.
SoC = Standard of Care, ME-3415A = actoxumal + bezlotormnab, ME-6072 = bezlotoommab slone
Diata Source: [16.4]

Inferential testing for the primary endpoint occurred in a pre-specified sequential fashion. The first
comparison was the MK-3415A treatment group versus placebo, using a one-sided p-value cut off of
0.025. A lower proportion of subjects had CDI recurrence in the MK-3415A group (14.9%) as
compared to the placebo group (25.7%). The estimated difference between the MK-3415A group and
the placebo group, adjusted for stratification factors of hospitalization status and standard of care
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therapy, was -10.7% (95% Cl: -16.4% to -5.1%, one-sided p < 0.0001). Given the p-value cut off of
0.025, these results are considered statistically significant.

The second and final comparison in the sequential testing plan for the primary endpoint was the
comparison of the MK-6072 treatment group to the placebo treatment group using a one-sided p-value
cut off of 0.025. A lower proportion of subjects had CDI recurrence in the MK-6072 group (15.7%) as
compared to the placebo group (25.7%). The estimated difference between the MK-6072 group and
the placebo group, adjusted for stratification factors of hospitalization status and standard of care
therapy, was -9.9% (95% CI: -15.5% to -4.3%, one-sided p = 0.0003). Given the p-value cut off of
0.025, these results are considered statistically significant.

A secondary objective of this study was to compare the single monoclonal antibody treatment group
(MK-6072) to the combined monoclonal antibody treatment group (MK-3415A) with respect to the
proportion of subjects with CDI recurrence. There was no statistical difference between MK-3415A and
MK-6072 with respect to the proportion of subjects with CDI recurrence.

A supportive analysis of CDI recurrence among subjects in the PP population was also performed.
Overall, results were similar to those observed among the FAS population. CDI recurrence rates
among subjects in the PP population were slightly higher than those observed in the FAS population
across all treatment groups. Among subjects in the PP population, the proportions of subjects with CDI
recurrence was lower among subjects receiving MK-3415A (16.0%) and MK-6072 (16.6%) as
compared to that among subjects receiving placebo (29.4%). The estimated differences between the
MK-3415A group and the MK-6072 group versus the placebo group, adjusted for stratification factors
of hospitalization status and standard of care therapy, were 13.7% (95% CI: -20.2% to -7.3%) and -
13.2% (95% CI: -19.6% to -6.8%), respectively.

Table 26: CDI recurrence by stratification factors (FAS Population)

ME-34154 ME-60T2 Placebo
nm (%) nm %) nm %)
Subjects in populstion 380 3|5 iTe
Sell Therapy Strata
Memonidazols 28191 (14.7) 24080 (12.7) 417182 (23.1)
Vancomrycin 29187 (155) 36090 (18.9) 517184 (27.7)
Fidaxomuicin 112 ( 83) 206 (125) 412 (333)
Hispitalization Status Strata
Inpatient 357268 (13.0) 33273 (12.1) 250 (208)
(Onepatient 23121 (19.0) 20017 (23.8) 43118 (36.1)
SoC Hospitalization Status Strata
Metromidarole Tnpatien: 177121 {14.0) 13172 {10.7) 217116 (181)
Memonidsrole/ Oaipatient 1170 (15.7) 11767 (164) 2166 (31.8)
Vanconnyrin Tnpatent 177141 {121} 207143 (14.0) 317137 (22.5)
Vancomrycin/Chatpatient 1246 (261) 16447 (34.0) 20047 (42.6)
Frdaxoommicin/ Tnpatient 17 (143) wE {00 M6 (333)
Frdaopommicin/Chtpatient w5 [ 0.0) 28 (250) 26 (333)
n = Mimmber of subjects within the strata that met the criteria for endpoint.
m = MNmmber of subjects within sirata.
SoC = Standard of Care, ME-34154 = actoxumab + bezlotorommsh, ME-6072 = bezlotoemmsb slone

Diata Source: [16.4]

Secondary endpoints

e CDI recurrence among subjects achieving clinical cure

Table 27 : Analysis of the proportion of subjects with CDI recurrence (FAS Population with
clinical cure of the initial episode)
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Treament vs. Placebo
Trestment % {n'N) Unadisted Difference Adjnsted Difference {25% CT)' p-Valus'
ME-34154 0.6 (58287) 124 S118 (100,47 00006
WE-6072 19.0 (62326) -14.0 2137 (=204, -6.00 10,0001
Placebo 33.0 (97/204) — — —
Pairwise Comparisons
Comparizon of Active Treatment Groups Unadiusted Difference Adjusted Difference (85% CT)' p-Value'
ME-34154 vs. ME-8072 15 L (4.6, 8.0) 06062

} Cme sided p-vahue based on the Misttinen and Mirminen meshod stratified by Sol therapy (memonidszole v vancomycin vs. fidswonticin)
and hospitalization statos (Inpatient vs. owpatiens)

n = Mimber of subjects in the analysis populstion mesting the criteria for endpoint.

¥ =Number of subjects included in the analysis popalation

SoC = Standard of Care, ME-34154 = actormumab + bezlotoonmmah, ME-5072 =bezlotoroamah alone

Diata Source: [16.4]

Among subjects with clinical cure of the baseline episode, the proportion of subjects with CDI
recurrence was lower among subjects receiving MK-6072 (19.0%) as compared to that among subjects
receiving placebo (33.0%). The estimated difference between the MK-6072 treatment group and the
placebo group, adjusted for stratification factors of hospitalization status and standard of care therapy,
was -13.7% (95% ClI: -20.4% to -6.9%) among subjects with clinical cure of the baseline episode.
Treatment with a single infusion of MK-6072 given with standard of care therapy decreases the
proportion of subjects with CDI recurrence as compared with a single infusion of placebo given with
standard of care therapy among subjects with clinical cure of their baseline episode (p < 0.0001).

e CDI recurrence by subgroup

Figure 7 : CDI recurrence by subgroup (FAS Population)

Overall A ——
CDI Hx (past 6 months): ¥ b * | *
CDI Hx (past 6 months): N . S | e S |
027 Ribotype: ¥ [ * *
027 Ribotype: N . R . S
027 Ribotype: Unknown I —— — | e
Epidemic Strain: Y ——— ———4
Epidemic Strain: N ————— —
Epidemic Strain: Unknown —————1 .
Severe CDI: Y (Zar >=2) + *
Severe CDI: N (Zar <2) —— ———
Age: <65 years A — 1
Age: >=65 years —— ———
Compromised Immunity:Y + *
Compromised Immunity: N e , —
f
-40 -30 -20 -10 0 10 -30 -20 -10 0 10
MK-3415A - PBO MK-6072 - PBO
Difference (%) and 95% C.I.

Subgroup analyses showed consistency of the effect of treatment with MK-6072 (and MK-3415A)
versus placebo. Subgroup results were consistent with general conclusions from the primary analysis
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e Global cure

Table 28: Analysis of the proportion of subjects with global cure (FAS Population)

Tresment vs. Placebo
Treatment % (M) Unadjusted Difference Adiusted Difference (95% CT)' p-Valus'
ME-34154 57.4(224300) 53 52(-18 122 0.0722
ME-5072 66.8 (264305) 147 14.6 (7.7, 21.9) =10 0001
Placebo 52.1(197/378) — — —

Pairwise Comparisons

Comparizson of Active Treatment Growps Unadjusted Difference Adjusted Difference (£5% CT)' p-Valus'
ME-3413A vs. ME-60T2 B4 B4(-14.1 2.7 0.9949

anid hospitalization statos (Inpatent vs. ouSpatient)
1 = Mimber of subjects in the analysis populstion meeting the criteria for endpoint.
W =Humber of subjects included in the analysic popalaton
5ol = Standard of Care, ME-34154A = actosumaly + bezlotosnmmsb, ME-§072 = bezlotoroumab alone

1 Ome sided p-vahue based on the Misttinen and Murminen method stratified by 5ol therapy (metomidazele v vancomycin vs. fdawontcin)

Diata Soumce: [16.4]

Superiority was demonstrated for the secondary endpoint of global cure for the comparison between
the MK-6072 group (66.8%) and the placebo group (52.1%, one-sided p <0.0001). A numerical trend
favouring the MK-3415A group (57.4%) in comparison to the placebo group (52.1%) was observed;
however, the one-sided p-value (p=0.0722) did not reach statistical significance. When comparing MK-
3415A to MK-6072 with respect to achieving global cure, superiority of MK-6072 compared to MK-

3415A was observed.

A supportive analysis of global cure among subjects in the PP population was also performed (data not
shown in this report). Overall, the results were similar to those observed among the FAS population.

Ancillary analyses

Exploratory endpoints

Study P0OO1

e Clinical cure

Table 29: Analysis of the proportion of subjects with clinical cure (FAS Set Population)

Treatment vs. Placebo
Treatment % (m M) Unadiusted Difference Adijusted Difference (95% CT)' p-Value'
ME-3415A T4.7 (284383) -B1 -BI(-138 24 09073
ME-3415 T2.8 (1697232) ] -10:0 (-17.0,-3.4) [iks ]
ME-5072 7.5 (299384) -53 =53 (-109,03) 08679
Placeho 82.8 (327/385) — — -—

Pairwise Comparisons

Comparison of Active Treatment Groups Unadjusted Difference Adjusted Difference (05% CT)' p-Valus'
MF-3415A vs ME-3415 1.8 L7{-53,90) 03188
ME-3415A vs. ME-6072 -18 -28(-8837) 08196

and hospitalization statos (INpatens vs. MEpEtiens)
n = Mimmber of subjects in the analysis population mesting the arhteria for endpoeint.
W =Mumber of subjects included in the analysis population.
Sol = Standard of Care, ME-3415A = actooumaly + bezlotoramush, ME-3415 = actomanmab alone, ME-6072 =bezlotoommsh alons

' Ome sided p-value based on the Misttinen and Nunminen method stratified by SoC therapy (metronidszole vs. vancomycin vs. fidasomicin)
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A lower proportion of subjects achieved clinical cure of the baseline episode in the MK-6072 (77.5%)
(and MK-3415A [74.7%]) treatment groups as compared to the placebo group (82.8%). The estimated
difference between the MK-6072 treatment group and the placebo group, adjusted for stratification
factors of hospitalization status and standard of care therapy, was -5.3% (95% CI: -10.9% to 0.3%,
one sided p= 0.9679). The estimated difference between the MK-3415A treatment group and the
placebo group, adjusted for stratification factors of hospitalization status and standard of care therapy,
was -8.2% (95% Cl: -13.9% to -2.4%, one sided p= 0.9973). Thus, there was not only no evidence
that treatment with MK-3415A or MK-6072 provided additional benefit over standard of care antibiotic
alone for clinical cure of the baseline episode; the results suggest a more favourable outcome for

clinical cure in the placebo group.

. Diagnosis and severity of new CDI episode

A total of 297 subjects in the FAS population had a CDI recurrence episode during the 12-week follow-

up period

The data suggested that treatment with MK-6072 (and 3415A) appeared to be associated with CDI
recurrences of less severity (as evidenced by lower maximum number of loose stool counts) and

shorter duration (as evidenced by the time to resolution of the new episode). The majority of subjects
on MK-6072 (and MK-3415A) that had a CDI recurrence resolved their episode within 2 days of the
start of the recurrent episode (61.2% and 63.9%) as compared with a smaller proportion of placebo

subjects (47.7%).

Sensitivity analysis

Table 30: Summary of sensitivity analysis

Sensitivity Analysis

Planned vs. Post-

Primary Study Result

Kev Results from

Cure Defimtion:

ME-6072: 77.5% / 174% /60.1%

Brief Description hoe for Comparison Sensitivity Analysis
Impact of Stratification — no adjustment | Planned CDI Fecumence
for stratification factors ME-6072 vs. Placebo:
Diff= -10.2, p=0.0003
C{’éfgglﬂem , ME34154 92 Placebo:
ME-6072 vs. Placebo: ; 1
Diff= 10 1. p=0.0003 Diff= -11.7, p=0.0001
Subjects with Positive Baseline Culture Planned ME-34154 - gl: ) bo- CDI Recurrence
; 3 5A vs. Placebo: - )
at Central Laboratory Dife= .11 6. p=0.0001 ME-6072 vs. Placebo:
o Diff= -11.1, p=0.0022
ME-3413A vs_ Placebo:
Diff= -13.3, p=0.0001
Impact of Switching Standard of Care Planned rCDIf: FAS Population rCDIi: Subjects with Switch
Therapy ME-6072: 67/386 (17.4%) ME-6072: 2729 (6.9%)
ME-3413A: 61/383 (15.9%) ME-3413A: 1/29 (3.4%)
Placebo: 109/393 (27.6%) Placebo: 2/20 (10.0%)
Impact of Missing Data — discontinue = | Planned CDI Recurrence
imputed failure ME-6072 vs. Placebo:
Diff= -10.2, p=0.0014
ME-3413A vs. Placebo:
Diff= -12.3. p=0.0001
Impact of Missing Data — no post- Planned CDI Recurrence CDI Recurrence
randomization endpoint data = imputed ME-6072 vs. Placebo: ME-6072 vs. Placebo:
failure Diff=-10.1, p=0.0003 Diff= -10.6, p=0.0002
ME-3415A vs. Placebe: ME-3413A vs_ Placebo:
Diff=-11.6, p=0.0001 Diff= -11.6, p=0.0001
Propensity Score Analysis Planned CDI Recurrence
ME-6072 vs. Placebo:
Diff= 9.0, p=0.0013
ME-3413A vs. Placebo:
Diff= -10.9, p=0.0001
Impact of SOC Duration on Clinical Plammed (Clinical cure / 1CDF / Global cure) (Clinical cure / 1CDT* | Global cure)

ME-6072: 83 %%/ 17.6% / 66.3%
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Study P0O02
° Clinical cure

Table 31: Analysis of the proportion of subjects with clinical cure (FAS Set Population)

Treament vs. Placebo
Treatment %5 (n]) Tnsdiusted Difference Adjusted Difference (95% CT)’ p-Value'
NI-3415A 72.3 (2827390) -55 55 -11.6,0.4) 09603
ME-5072 82.5 (326395) 43 4809 104 0481
Placeho T7.8 (284378) — — —
Pairwise Comparisons
Comparison of Active Treatmment Groups TUnadinsted Difference Adjnsted Difference (95% CT)° p-Value'
WIE-3415A vs. ME-6072 -10.2 -103 (=161, -4 4) 09097

 Ome sided p-vahue based on the Misttinen and Nomminen method siratified by SoC therapy (memronidszole vs. vancomycin vs. fidswonticin)
and hospitalization sttus (npatient vs. ouEpatent)

n = Mimber of subjects in the analysis population mesting the critenia for endpoint.

N =Humber of subjects inclnded in the analysis popalation.

SoC = Standard of Care, ME-3415A = actormmab + bezlotormnsb, ME-6072 = bezlotoeomab alone

Diata Source: [16.4]

For the MK-6072 treatment group, the clinical cure rate was higher (82.5%) than in the placebo group.
The estimated difference between the clinical cure rates for the MK-6072 treatment group and the
placebo group, adjusted for stratification factors of hospitalization status and standard of care therapy,
was 4.8% (95% CI: -0.9% to 10.4%, one sided p= 0.0481). A lower proportion of subjects (72.3%) in
the MK-3415A group achieved clinical cure of the baseline episode as compared to the placebo group
(77.8%). The estimated difference between the clinical cure rates for the MK-3415A treatment group
and the placebo group, adjusted for stratification factors of hospitalization status and standard of care
therapy, was -5.5% (95% CI: -11.6% to 0.6%, one sided p= 0.9605). As such, there was no evidence
to suggest that treatment with MK-3415A or MK-6072 provided additional benefit over standard of care
antibiotic alone for the clinical cure of the baseline episode.

e Diagnosis and severity of new CDI episode

A total of 217 subjects in the FAS population had a CDI recurrence episode during the 12- week follow-
up period. Treatment with MK-3415A and MK-6072 appeared to be associated with CDI recurrences of
less severity (as evidenced by the lower maximum number of loose stool counts) and shorter durations
(as evidenced by the time to resolution of the new episode) than the initial CDI episode. A higher
proportion of subjects treated with MK-3415A (62.1%) or MK-6072 (56.5%) who experienced a CDI
recurrence resolved this episode within 2 days of the start of the recurrent episode, as compared with
the proportion of placebo subjects (47.4%).

Among subjects for whom ribotype data were available for both their baseline CDI episode and their
recurrent episode, approximately 45.0% had the identical ribotype result for both CDI episodes.

Only a small number of the CDI recurrence episodes were severe as assessed by a Zar score > 2 (23
subjects, 10.5% overall). The proportion of severe cases was similar among the MK-3415A, MK-6072,
and placebo groups (12.1%, 8.1%, and 11.3%, respectively.

No subjects had toxic megacolon or a colectomy, and 2 subjects (1 each in the MK-3415A and placebo
groups) died within 30 days following onset of the CDI recurrence.

The proportion of subjects who received such CDI treatment was higher in the placebo group (71.1%)
as compared to the MK-3415A and MK-6072 groups (63.8% and 58.1%, respectively.

. CDI recurrence and C. difficile colonisation in the extension study (12 month)
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There were no formal statistical analyses conducted for the outcome data collected in these subjects
after the end of the main study.

In total, three additional subjects experienced a CDI recurrence during the extension phase of the
study (2 subjects from the MK-3415A group and 1 subject from the placebo group). These three
events occurred between Months 9 and 12 and occurred (by definition) among subjects who were
global cures in the main study

There were an additional 4 subjects who are presumed to have had a recurrence during the extension
study (1 subject in the MK-3415A group; 1 subject in the MK-6072 group; 2 subjects in the placebo
group). These 4 subjects had a positive stool test for toxigenic C. difficile at an unscheduled visit,
however loose stool counts were not recorded.

° C. difficile colonisation at the month 6, month 9, and month 12 visits (extension
study)

Table 32: Colonisation status at the month 6 extension Visit (FAS set extension cohort)

ME-3H154 (H=112) BAEAS072 (H=09) Flacebo (1M=82)
n(%a) n (%) o (%)
Colonization
ezt 21(23.4) 0244 23 (32.4)
Mo 68 (76.4) 62 (75.6) 48 (67.4)
Urnkmeramt 3 17 11

N = mmmber of subjects on Dy 91

"¥es™ = toodgenic C difficile isolated from stool sample collacted at Month & visit

P nknown™ = no sample provided (inchades subjects who discontinned befors Month § and those who did mot provide a sample st Month 6, but continued
in the smdy).

ME-3415A = actoemmab + bezlotommab, ME-6072 = bezlotoxmmsb alone

Mote: Percentages were calonlated based on the number of subjects with data available

Drata Source: [16.4]

Table 33: Colonisation status at the month 9 extension Visit (FAS set extension cohort)

ME-HM15A (=112 ME-G072 (=09 Placebo (MN=82)
m (M) n{%a) ]
Colonization
TesT 16(18.0) 13 (16.3) 13 (12.8)
Ko T3(82.0) 67 (B3.8) 56 (81.2)
Unkoowni 23 19 13

N = member of subjects on Dray 91

P¥es™ = toxigenic O difficile isolated from stool sample collected at Month @ visit

] Inknown” = no sample provided (mclndes subjects who discontinued before Month © and those who did not provide 2 sample at Month 9, bas
confimed in the sody).

ME-3415A = actoemumsh + bezlotommmab, ME-S172 =bezlotorumsh alone

Mote: Percentages were calonlated based on the mumber of mbjects with data availsble

Diata Source: [16.4]
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Table 34: Colonisation status at the month 12 extension Visit (FAS set extension cohort)

pm e e e e e
ME-H154 (M=112) ME-G0T2 (H=09) Placebo (14=52)
n (M) n (*a) n (%)
Colonization
Yest 22(4T 13 (169 142170
Ko 67(75.3) 64 (83.1) 51(18.8)
Unknowmt 23 e 16

N =menber of subjects an Day 91

¥ es” = tomigenic C. difficile isolated from stool sample collected at Month 12 wisit.

P Unknown” = oo sample provided (inchides subjects who discontinued before Month 12 snd those who did not provide a ssmple a2 Month 12, buz
continued in the stdy).

ME-3415A = actoemmab + bezlotoxmeab, ME-6072 =bezlotomimst alone

INote: Percentages were calonlated based oo the mumber of subjects with dam available

Drata Source: [16.4]
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Sensitivity analysis

Table 35: Summary of sensitivity

Driarrhes Definifion on CDI Fecurence
Definition

analysis
Sensitivity Amalysis Flanned vs. Primary Study Fesult Eey Fesulis from
Brief Dewcription Post-hoc for Comparison Sensitivity Analysis
Impact of Soatification — Mo Planned CDI Feomrence
Adjustmens for Soatification Factors MEF-60T2 vs. Placeba:
Diff= -10.0, p=0.0003
CDI Feomrence ME-3415A vs. Placeba:
MEF-6072 vs. Placeba: Diff=-10.8, p=0.0001
Diff= 0.9, p=0.0003 -
Suirjects with Positve Baseline Culure Planned WEL-34154 vs. Placsha: CDI Feomrence
at Central Laboratory Diff= -10.7, p=il. 0001 ME-60T2 vs. Placeba:
Diff=-15.0, p=0.0001
ME-3415A vs. Placebo:
Diff=-12.9, p=0.003
Impact of Switching Standard of Cars Planned rCDIE: FAS Population rCDIE: Sabjects with Switch
Ther=py ME-6072: 61379 (16.1%) ME-60T2: L'15 {5.3%)
ME-34154: 50360 (15.6%) MF-H154: 250 (6.7%)
Placebo: #2350 (26.3%) Placebo: 5/28 (17.9%4)
Impact of Missing Diata— Planned CDI Feomrence
" = ; ME-6072 vs. Placebo:
Discontinme = Failure
ue = Imputed Dife= 113, p=0.0005
ME-3415A vs. Placeba:
Diff=-10.0, p=0.0020
Impact of Missing Diata — Planned CDI Feomrence CDI Feomrence
i om Erd - = ME-6072 vs. Placeba: ME-60T2 vs. Placeba:
mF:mﬂmmum Endpou: Data Diff= 0.9, p=0.0003 Dife= £ 8, p=0.0011
ME-34154 vs. Placebo: ME-3415A vs. Placebo:
Diff=-10.7, p=0.0001 Diff=-10.2, p=0.002
Propensity Score Analysis for Factors Planned CDI Feomrence
Impactins oo Clinical Cure MEF-G60T2 vs. Placeba:
Diff=2 2 p=0.0004
MEF-3415A vs. Placeha:
Diff=104, p=00002
Impact of Standard of Care Chration {(Climical cure / CDEF |/ Global cure)
on Clinical Cure Definition: ME-607T2: 86.8% / 16.5% / T0.4%
Expand Allowable S0C Treatment MFE-3M15A 80.3% / 16.7%
DCrration to 28 Days §3.6%
Placebo: B2.8% / 27.0% [ 55.8%
Impact of Standard of Care Chiration on CTimi . {(Clin cure / fCDF | Global oare)
Climical Cure Definition: e LE?TI ) ME-60T2: 87.6% / 16.7%/ T0.9%
Expand Allosyvable S0 Treatment Planned AT T E A B T OB e ME-34154A: B1.8% / 16.9%
. ME-3154A 723% 0 14.9%: / 57.4%
Drration 42 Days Placeho: T7.8% / 25.7% / 52. 1% §4.8%
o = - Placebo: 83 3%/ 27.0% [ 56.3%
Impact of Standard of Care Chration oo {Climical cure / TCTA  Global oure)
Climical Care Definition: MF-6072: B7.8% / 16.7%/ T1.1%
Expand Allowable S0 Treatment ME-3154A: 82.1% / 16.9%
Drration to Unlimited Diays §5.1%
Placebo: B3.9% / 27.0% [ 56.9%
Impact of Clinical Cure Definition and Post Hoo CDI Feomrence: Primary Endpodnt rCDT: Alternate Definitions 123 '

ME-60T2: 15
ME-HISA: 4.9%
Flacebo: 25. ™a

ME-G60T2: 16.7% / 20.8% / 12 0%
ME-HL5AC 16.7% 0 18.7% / 20.5%
Placebo: 26. 7/ 31.2%  32.5%

1 rCDI = requrrent CDI
T see Tabla 11-26 for alternative definitions
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Summary of main studies

The following tables summarise the efficacy results from the main studies supporting the present
application. These summaries should be read in conjunction with the discussion on clinical efficacy as
well as the benefit risk assessment (see later sections).

Table 36: Summary of efficacy for trial POO1

Title: A Phase Ill, Randomized, Double-Blind, Placebo-Controlled, Adaptive Design Study of the
Efficacy, Safety, and Tolerability of a Single Infusion of MK-3415 (Human Monoclonal Antibody to
Clostridium difficile toxin A), MK-6072 (Human Monoclonal Antibody to Clostridium difficile toxin B),
and MK-3415A (Human Monoclonal Antibodies to Clostridium difficile toxin A and toxin B) in Patients
Receiving Antibiotic Therapy for Clostridium difficile Infection

Study identifier

POO1

Design Randomized, Double-Blind, Placebo-Controlled, Adaptive
Duration of main phase: 12 weeks
Duration of Run-in phase: not applicable
Duration of Extension phase: | not applicable
Hypothesis Superiority
Treatments groups MK-3415A A single 1V infusion of MK-3415 at a dose of
10 mg/kg and MK-6072 at a dose of 10
mg/kg.
N = 403 subjects
MK-3415 A single 1V infusion at a dose of 10 mg/kg.
N = 242 subjects
MK-6072 A single 1V infusion at a dose of 10 mg/kg.
N = 403 subjects
Placebo A single 1V infusion of 0.9% sodium chloride.
N = 404 subjects
Endpoints and Primary CDI CDI recurrence is defined as the development
definitions endpoint recurrence of a new episode of diarrhea associated with
a positive local or central stool test for
toxigenic C. difficile following clinical cure of
the baseline CDI episode
Secondary Global cure | Global cure is defined as clinical cure of the
endpoint baseline CDI episode and no CDI recurrence
through Week 12
Database lock 18-02-2015

Results and Analysis

Analysis description

Primary Analysis

Analysis population
and time point
description

Full analysis set: all randomized patients excluding patients who
e failed to receive infusion of study medication
e had a lack of a positive local stool test for toxigenic C. difficile
o failed to receive protocol defined standard of care therapy within a 1
day window of the infusion
Within 12 weeks after start of treatment

Descriptive statistics

and estimate
variability

Treatment group Placebo MK-6072 MK-3415 MK-3415A

Number of 395 386 232 383
subjects

CDI recurrence
n (%)

109 (27.6%) | 67 (17.4%) | 60 (25.9%) | 61 (15.9%)

95%-ClI 23.2% - 32.3% | 13.7% - 21.5% | 20.4% - 32.0% | 12.4% - 20.0%
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Effect estimate per CDI recurrence Comparison groups MK-3145A vs. placebo

comparison
Adjusted difference -11.7%
95%-ClI -17.4% - -5.9%
P-value (1-sided) < 0.0001
Comparison groups MK-6072 vs. placebo
Adjusted difference -10.2%
95%-ClI -15.9% - -4.3%
P-value (1-sided) 0.0003
Comparison groups MK-3415 vs. placebo
Adjusted difference -1.7%
95%-ClI -8.6% - 5.5%
P-value (1-sided) 0.3182
Comparison groups MK-3415A vs. MK-3415
Adjusted difference -13.7%
95%-Cl -22.5% - -5.2%
P-value (1-sided) 0.0007
Comparison groups MK-3415A vs. MK-6072
Adjusted difference -1.1%
95%-Cl -7.7% - 5.8%
P-value (1-sided) 0.3906

Notes The treatment effects for MK-3145A, MK-3145 and MK-6072 vs. placebo
have to interpreted with caution as the proportion of patients with clinical
cure is relevantly lower in the active treatment groups when compared to
placebo [placebo: 82.8%; MK-3145A: 74.7% (p=0.006); MK-3145: 72.8%
(p = 0.004); MK-6072: 77.5% (p = 0.073)] and patients without clinical

cure were considered as having no CDI recurrence for the primary analysis.

Analysis description | Secondary Analysis

Descriptive statistics Treatment group Placebo MK-6072 MK-3415 MK-3415A

and estimate
Number of 395 386 232 383

variability

subjects

Global cure

218 (55.2%)

232 (60.1%)

109 (47.0%)

225 (58.7%)

n (%)
95%-ClI 50.1% - 60.2% | 55.0% - 65.0% | 40.4% - 53.6% | 53.6% - 63.7%
Effect estimate per Global cure Comparison groups MK-3145A vs. placebo

comparison

Adjusted difference

3.6%

95%-CI

-3.5% - 10.4%

P-value (1-sided)

0.1646

Comparison groups

MK-6072 vs. placebo

Adjusted difference 4.8%
95%-ClI -2.1% - 11.7%
P-value (1-sided) 0.0861

Comparison groups MK-3145 vs. placebo
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Adjusted difference -8.3%
95%-ClI -16.3% - -0.2%
P-value (1-sided) 0.9775

Analysis description

Supportive Analysis

Analysis population

All patients from the FAS with clinical cure of the initial episode

Descriptive statistics
and estimate
variability

Treatment group Placebo MK-6072 MK-3415 MK-3415A
Number of 327 299 169 286
subjects

CDI recurrence
n (%)

109 (33.3%)

67 (22.4%)

60 (35.5%)

95%-CI

28.2% - 38.7%

17.8% - 27.6%

28.3% - 43.2%

Effect estimate per
comparison

CDI recurrence

Comparison groups

MK-3145A vs. placebo

Adjusted difference -11.7%
95%-ClI -18.6% - -4.7%
P-value (1-sided) 0.0006

Comparison groups

MK-6072 vs. placebo

Adjusted difference -10.8%
95%-ClI -17.7% - -3.8%
P-value (1-sided) 0.0013

Comparison groups

MK-3145 vs. placebo

61 (21.3%)

16.7% - 26.5%

Adjusted difference 1.7%
95%-ClI -6.9% - 10.7%
P-value (1-sided) 0.6505

Table 37: Summary of efficacy for trial POO2

Title: A Phase Ill, Randomized, Double-Blind, Placebo-Controlled Study of the Efficacy, Safety and
Tolerability of a Single Infusion of MK-6072 (Human Monoclonal Antibody to C. difficile toxin B), and
MK-3415A (Human Monoclonal Antibodies to C. difficile toxin A and B) in Patients Receiving Antibiotic
Therapy for C. difficile Infection (MODIFY 11)

Study identifier

PO02

Design Randomized, Double-Blind, Placebo-Controlled
Duration of main phase: 12 weeks
Duration of Run-in phase: not applicable
Duration of Extension phase: | 12 months (+ 9 months following main
study)
Hypothesis Superiority of either MK-3415A or MK-6072 over placebo

Treatments groups

MK-3415A A single 1V infusion of MK-3415 at a dose of
10 mg/kg and MK-6072 at a dose of 10
mg/kg.

N = 397 subjects
MK-607 A single 1V infusion at a dose of 10 mg/kg.

N = 407 subjects
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Endpoints and
definitions

Placebo A single 1V infusion of 0.9% sodium chloride.
N = 399 subjects

Primary CDI CDI recurrence is defined as the development

endpoint recurrence of a new episode of diarrhea associated with
a positive local or central stool test for
toxigenic C. difficile following clinical cure of
the baseline CDI episode

Secondary Global cure | Global cure is defined as clinical cure of the

endpoint baseline CDI episode and no CDI recurrence
through week 12

Database lock

13-04-2015 (main study) / 10-08-2015 (extension study)

Results and Analysis

Analysis description

Primary Analysis

Analysis population
and time point
description

Full Analysis Set: all randomized patients excluding patients who

day window of the infusion
Within 12 weeks after start of treatment

failed to receive infusion of study medication
had a lack of a positive local stool test for toxigenic C. difficile
failed to receive protocol defined standard of care therapy within a 1

Descriptive statistics
and estimate
variability

Treatment group Placebo MK-6072 MK-3415A
Number of 378 395 390
subject

CDI recurrence
n (%)

97 (25.7%)

62 (15.7%)

58 (14.9%)

95%-ClI

21.3% - 30.4%

12.3% - 19.7%

11.5% - 18.8%

Effect estimate per
comparison

CDI recurrence

Comparison groups

MK-3415A vs. placebo

Adjusted difference

-10.7%

95%-ClI

-16.4% - -5.1%

P-value (1-sided)

< 0.0001

Comparison groups

MK-

6072 vs. placebo

Adjusted difference

-9.9%

95%-CI

-15.5% - -4.3%

P-value (1-sided)

0.0003

Comparison groups

MK-3145A vs. MK-6072

Adjusted difference -0.8%

95%-ClI -5.9% - 4.2%

P-value (1-sided) 0.3718
Analysis description | Secondary Analysis
Descriptive statistics Treatment group Placebo MK-6072 MK-3415A
and estimate Number of 378 395 390
variability i

subject

Global cure
n (%)

197 (52.1%)

264 (66.8%)

224 (57.4%)

95%-ClI

46.9% - 57.2%

62.0% - 71.5%

52.4% - 62.4%
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Global cure

Comparison groups

MK-3415A vs. placebo

Adjusted difference

5.3%

95%-ClI

-1.8% - 12.2%

P-value (1-sided)

0.0722

Comparison groups

MK-6072 vs. placebo

Adjusted difference

14.7%

95%-ClI

7.7% - 21.4%

P-value (1-sided)

< 0.0001

Analysis description

Supportive Analysis

Analysis population

All patients from the FAS with clinical cure of the initial episode

Descriptive statistics
and estimate
variability

Treatment group Placebo MK-6072 MK-3415A
Number of 294 326 282
subject

CDI recurrence
n (%)

97 (33.0%)

62 (19.9%)

58 (20.6%)

95%-ClI

27.6% - 38.7%

14.9% - 23.7%

16.0% - 25.8%

Effect estimate per
comparison

CDI recurrence

Comparison groups

MK-3415A vs. placebo

Adjusted difference

-11.9%

95%-ClI

-19.0% - -4.7%

P-value (1-sided)

0.0006

Comparison groups

MK-6072 vs. placebo

Adjusted difference

-13.7%

95%-ClI

-20.4% - -6.9%

P-value (1-sided)

< 0.0001
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Analysis performed across trials (pooled analyses and meta-analysis)

Table 38: Summary of efficacy analyses Phase 3 studies (Study POO1 + Study P0O02
Integrated) FAS Population

alization States (suasification veriable)

ME-3415A ME-5072 Placebo
(acta'bezio) (bezlo)
N=TT3 N=T81 N=TT3
CDI Recumence 1197773 (15.4%) 120781 (165%) 06773 (265%)
Secondary Endpaints
CDI Recuence. amonz subjects who attained clinical cure 119568 (21.0%) 1201625 (20.6%) 06621 (332%)
Global Cure 440773 (58.1%) 406781 (83.5%) 415773 (33.7%)
CDI Recumence by Subgroup'
SoC Therapy (stratification vanable)
Metromidazols 54380 (142%) 56379 (14.8%) 85374 (7%
Vancomycin 61360 (16.5%) 67372 (18.0%) 114373 (306%)
Fidaxomicin 44 (167 630 (200%) 726 (26.9%)

Inpatent 75523 (143%) 73/530 (13.8%) 1206520 (23.1%)
Qutpatisnt 44230 (17.6%) 56251 (223%) 86253 (34.0%)
History of CDI in the past 6 months
Yes 45200 (25%) $4216 (25.0%) 90219 (41.1%)
No TU557 (129%) 75536 (13.5%) 114345 (209%)
Infacted with 027 Ribotype
Tes o476 (11.8%) 2189 (36%) 34100 (34.0%)
No 68400 (17.0%) 45397 (16.4%) 112384 (202%)
Infactad with Epsdemic’ Strain
Yes 3_/2M (17.1%) 4210 21.0%) 75233 (32.2%)
No 30034 (15.4%) 42276 (152%) 71251 (283%)
Infacted with Hypervinuent! Strain
Ves 1300 (14.4%) 27102 21.6%) 37115 (322%)
No 64385 (16.6%) 64384 (167%) 100360 (205%)
Severe CDI at smady entry
Tes 17142 (120%) 1312 (10.7%) 28125 (24%)
No 971591 (16.4%) 110620 (17.5%) 169613 (2746%)
Age at study entry
<65 Years 43332 (13.0%) 69391 (17.6%) 79368 (215%)
265 Years 764441 (17.2%) S0:300 (15.4%) 127405 (314%)
Imommocompromised stans
Ves 20153 (13.1%) 26160 (154%) 41145 (283%)
No 90620 (16.0%) 103612 (16.8%) 165/628 (263%)
Exploratory Endpaints
Climical Cure S68TT3 (T3.5%) 625781 (80.0%) 621773 (803%)
Diarrhea Recurrence 00773 (259%) 213781 (273%) 20773 (375%)

'mdmmmmMmﬂnﬁem;mhdﬂﬂjcﬁ with CDIrecumence, as those with unknown responses for aach

caregory were exchuded from the respecuve subgroup analysis.

! Epidemic strain includes the following: 027, 014, 002, 001, 106, or 020 ribotypes

| Hypenvirulent strain included the followimg: 027, 078, or 244 riborypes
SoC = Standard of Care, ME-34135A = actomumab - beziotowumab, ME-6072 = bezlotosumab alone

CH 35.1: . PO0Z
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Table 39: Clinical cure by baseline endogenous antibody titres Phase 3 Studies (P0O0O1 +
PO0O2 Integrated) FAS Set Population

MEK-3415A MEK-6072 Placebo
(acto/bezlo) (bezlo)
N=T73 N=781 N=773
% (n'm) % (n/m) % (n/m)
Overall Clinical Cure 73.5(568/773) 80.0 ( 625/ 781) 80.3 (621/773)
Endogenous Antibody A’
Low 73.0 (143/196) 81.7 (215/263) 80.2 (227/283)
Medium 74.1 (332/448) 80.9 (338/418) 80.3 (305/380)
High 70.5( 79/112) 72.9 ( 62/ 85) 79.3(73/92)
Missing 241417 66.7 (107 15) 88.9(16/18)
Endogenous Antibody B?
Low 745 (172231) 860 (213/245) 79 5 (229/288)
Medium 74.3 (266/358) 82.2(278/338) 81.4(267/328)
High 70.0 (119/170) 68.3 (123/180) 77.0 (104/135)
Missing 186(11/14) 61.1(11/18) 955(21/22)

result is missing.

MEK-3415A = actoxumab + bezlotoxumab, MK-6072 = bezlotoxumab alone

Data in cells: % (n/m) where n = Number of subjects within subgroup and m = Number of subjects
within subgroup that met the critena for endpoint.

" Serum endogenous IzG antibody to C. difficile toxin A

* Serum endogenous IgG antibody to C. difficile toxin B.

Low = "==1:1000", Medium = "1:5000", High = "==1:25000" and Missing = endogenous antibody

Data Source: [Ref 5.3.5.1: P001. P002]

Table 40: Global cure by baseline endogenous antibody titres Phase 3 Studies (PO0O1 + P0O02

Integrated) FAS Set Population

MK-3415A MEK-6072 Placebo
(acto/bezlo) (bezlo)
N=773 N=781 N=773
% (n'm) % (n/'m) % (n/m)
Overall Global Cure 58.1(449/773) 63.5 (496/ 781) 53.7(415/ 773)
Endogenous Antibody A7
Low 57.1 (112/196) 662 (174/263) 527 (149/283)
Medium 59.2 (265/448) 63.2 (264/418) 56.3 (214/380)
High 53.6(60/112) 57.6 (49/85) 435 (40/92)
Missing 706 (12 17) 60.0( 9/15) 66.7(12/18)
Endogenous Antibody B
Low 61.0 (1417231) 73.5 (180/245) 48 6 (140/288)
Medum 56.4 (202/358) 61.8 (209/338) 549 (180/328)
High 57.1(97/170) 53.9(97/180) 60.0 ( 81/135)
Missing 643( 914 55.6 (10/18) 63.6 (14/22)

result is missing.

MK-3415A = actoxumab + bezlotoxumab, MK-6072 = bezlotoxumab alone

Data in cells: % (n/m) where n = Number of subjects within subgroup and m = Number of subjects
within subgroup that met the critenia for endpomt.

T Serum endogenous IgG antibody to C. difficile toxin A.

* Serum endogenous IgG antibody to C. difficile toxin B.

Low = "==1:1000", Medium = "1:5000", High = ">=1:25000" and Missing = endogenous antibody

Data Source: [Ref 5.3.5.1: P001, P002]

Assessment report
EMA/853812/2016

Page 79/110



Clinical studies in special populations

Age

Geriatric patients (> 65 years) comprised over half (51%) of the analysis population in the Phase 3
trials and included a substantial number (29%) of patients > 75 years of age.

CDI recurrence rates were similar in elderly (> 65, 15%), very elderly (> 75, 16%), and non-elderly (<
65, 18%) patients treated with 10 mg/kg bezlotoxumab.

Race

CDI recurrence rates were similar in white (17%) patients versus all other races (15%) treated with 10
mg/kg bezlotoxumab.

Renal impairment

Renal impairment was defined as serum creatinine > 1.5 mg/dL at study entry. A lower proportion of
subjects with renal impairment experienced a CDI recurrence in the bezlotoxumab group (13.8%,
17/123) as compared to the placebo group (22.7%); the adjusted difference was -8.9% (95% CI: -
19.1% to 1.0%). The 95% CI was wide, reflecting the small size of the study population with renal
impairment.

CDI recurrence rates were similar regardless of renal function in patients treated with 10 mg/kg
bezlotoxumab.

Hepatic impairment

Hepatic impairment was defined as having two or more of the following at study entry: (a) albumin
<3.1 g/dL, (b) ALT >2X ULN, (c) total bilirubin >1.3X ULN, or (d) mild, moderate or severe liver
disease (as reported in the Charlson Comorbidity Index). Among subjects with hepatic impairment,
CDI recurrence rates were 12.2% (6/49) in the bezlotoxumab group versus 11.4% (5/44) in the
placebo group; the adjusted difference was -0.9% (95% ClI: -13.6% to 14.8%). The small difference
was driven by the low CDI recurrence rate in the placebo arm. While CDI recurrence rate remained low
in the bezlotoxumab arm of the hepatic insufficiency subgroup, the rate in the placebo arm was
substantially lower than that seen in the overall placebo population (26.6%).

Presence of comorbid conditions

The effect of comorbid conditions at the time of study entry as assessed in the Charlson Comorbidity
Index was evaluated.

CDI recurrence rates were similar in patients with Charlson Comorbidity Index > 3 (14%) or < 3
(18%).
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Supportive studies

Two phase 2 studies (Study P0O18 and Study P017) either related to monotherapy with actoxumab
(Study CA-CDA1-05-02 (Protocol 018)) or combination therapy with actoxumab and bezlotuxumab
(Protocol 0017) were included in the application. Since these studies do not contribute to the efficacy
evaluation of bezlotuxumab, they are not included in the overview.

2.5.3. Discussion on clinical efficacy

Design and conduct of clinical studies

Two similar Phase 3 studies (Study PO01 and Study P002) were submitted to support the efficacy of
bezlotoxumab (MK-6072) for the prevention of CDI recurrence. The studies were designed to evaluate
two different monoclonal antibodies, actoxumab (MK-3415), directed against C. difficile toxin A,
bezlotuxumab, directed against C. difficile toxin B as well as the combination of the two antibodies
(MK-3415A). However based on the results of the clinical studies, the Applicant pursues a MAA for
bezlotoxumab only. The two studies included a total of 810 randomised subjects in the bezlotoxumab
group and 803 randomised subjects in the placebo group. The aim of the studies was to demonstrate
superiority of bezlotoxumab plus standard-of-care antibiotics versus placebo plus standard of care
antibiotics in adult subjects with CDI based on the difference in recurrence rates of CDI during a time
period of 12 weeks.

The study participants are subjects with confirmed CDI, including those with multiple previous episodes
of CDI. However, the majority of the enrolled patients did not have a past history of CDI
(approximately 65%). The definition of CDI includes laboratory confirmation of toxigenic C. difficile
infection. This describes an appropriate target population.

Standard of Care (SoC) antibiotic for the treatment of the baseline episode of CDI was at the discretion
of the treating physician. Although the protocol referenced the IDSA/SHEA guidelines regarding the
choice of SoC antibiotic, the protocols did not mandate that these guidelines be followed. It was
anticipated that North American sites would likely follow the IDSA/SHEA guidelines regarding the
choice of SoC antibiotic, while the EU sites would likely follow the ESCMID guidelines. Although the
treatment recommendations regarding which SoC antibiotics to use for mild-moderate, severe, and
severe-complicated CDI in these two sets of guidelines were generally similar, the Phase 3 protocols
allowed flexibility in the choice of doses to account for some differences in local practices, with caveat
that the total daily dose and duration of treatment was in accordance with the protocols.

Patients were randomised to receive a single infusion 10 mg/kg infusion of bezlotoxumab or
actoxumab or placebo, or actoxumab + bezlotoxumab 10 mg/kg each. No dose response studies were
performed. The dose for the early development program was based on non-clinical data. The 10 mg/kg
dose selected for the Phase 3 studies is based on data derived from pre-clinical studies, PK-trials in
healthy subjects and the Phase 2 clinical trials.

The primary endpoint was CDI recurrence, defined as the development of a new episode of diarrhoea
(3 or more loose stools in 24 or fewer hours) associated with a positive local or central lab stool test
for toxigenic C. difficile following clinical cure of the initial CDI episode. Subjects not meeting the
clinical cure endpoint were not assessable for the CDI recurrence endpoint and were considered as not
having CDI recurrence.

Secondary endpoints included CDI recurrence in a subset of the FAS population who achieved clinical
cure, global cure (clinical cure of the baseline episode and no CDI recurrence) and CDI recurrence in
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some chosen subgroups (i.e., with/without history of CDI in the 6 months prior to enrolment, infection
with/without 027 strain, with/without hypervirulent strain, with/without clinically severe CDI at study
entry, <65 years and = 65 years and with/without compromised immunity). Several exploratory
endpoints were also examined.

As part of CDI diagnosis subjects were required to have diarrhoea, defined as at least 3 bowel
movements with loose stools (Bristol Stool Charts types 5-7) within a 24-hours period. The Applicant
provided evidence that the Bristol Stool Chart is widely used as a tool for CDI diagnostic. The definition
for diarrhoea is consistent with the European Society of Clinical Microbiology CDI Treatment Guidance.
In the context of the clinical development program the Bristol Stool Form Chart was validated in a pilot
study, including patients from 48 to 78 years of age. The patients were to record a stool count log and
were contacted every day through Day 14 by study personnel (less frequently after Day 14). The
Applicant detailed the measures performed to ensure that the recall bias was minimised and diarrhoea
reporting was appropriate. Altogether less than 1% of subjects had < 3 loose stools at qualification or
had a response of ‘unknown’ or ‘missing.

CDI severity was defined on basis of data from Zar et al. (Clin Infect Disease 2007:45(3):302-7).
There is some evidence from literature that the Zar Score is comparable to the CDI severity criteria
recommended by the IDSA/SHEA and there is consensus that both scores appropriately measure CDI
severity (Gomez-Simmonds et al., 2014).

No literature reports in which a cohort of CDI patients were simultaneously assessed for severity based
on the Zar scale and the ESCMID criteria are available, however assessments of CDI patient cohorts
using the IDSA/SHEA and ESCMID severity criteria have been reported from two groups
(Starzengruber et al., 2014 and Khanafer et al., 2016); both authors comment that the ESCMID
definition might lead to a overestimation of severe CDI in their patient collective.

The proportion of POO1 and PO0O2 subjects with severe CDI is lower than those described in previously
published reports on hospitalized CDI patients. The Applicant relates this finding to the study design
e.g. many patients were enrolled in the trials after initiation of standard of care (SoC) antibiotic
therapy and severity was assessed at the time of randomization into the study. This explanation is
accepted.

Analyses of efficacy in patients with Zar Score > 3 vs. patients with Zar Score < 3 and efficacy in
patients with severe CDI according to the ESCMID definition were provided:

a) Subjects with Zar Score > 3 showed regarding CDI recurrence among clinical cure subset, Global
Cure and Clinical Cure, favourable results in the placebo group, albeit not statistically significant.

b) The analysis of the subgroup of patients with severe CDI or at increased risk of developing severe
CDI according to the ESCMID definition suggested that no effect of bezlotoxumab was seen in patients
with “no risk” or “unknown risk” (except for Global Cure).

It is acknowledged that to date the Zar scale is an appropriate tool to measure CDI severity; and that
the scale defines severe CDI based on a score > 2. The Zar score correlates with severity criteria
recommended by the IDSA/SHEA. Although the observed efficacy outcome is to some extent
dependent on the definition of CDI, it is accepted that efficacy has been demonstrated in patients with
severe CDI (Zar Score >2).

However, it is observed that a limited number of patients having a severe type of CDI or harbouring
prognostic risk factors of developing severe CDI were included in the FAS population. Around 80% of
the patients had Zar score < 2, indicating a less severe CDI. The design of the studies might possibly
have influenced the number of patients with e.g. fever and/or elevated WBC count (factors that are
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included in the Zar scale) as it was allowed to start SoC therapy before entering the study and
receiving bezlotoxumab. It is also acknowledged, that in addition to the rating of the Zar score, there
were patients included who were immunocompromised, infected with hypervirulent strains and who
had co-morbidities, which also contribute as factors implying severe CD infection and/or increased risk
of severe CD infection.

The applicant provided an analysis of the efficacy of bezlotoxumab by risk groups: analysis for patients
with or without pre-defined risk factors, indicating that all patients could possibly be at risk for CDI
recurrence and that bezlotoxumab reduces the recurrence rates in all groups. However, for patients
with no predefined risk factors, the risk difference for CDI recurrence between bezlotoxumab and
placebo groups was marginal (difference of -1.7% vs. placebo and the 95% CI included zero [-9.2,
5.7] indicating no difference between the two treatment groups). The fact that the total number stated
by the applicant as having no predefined risk factors is limited (193 patients in the bezlotoxumab
group vs. 191 patients in the placebo group) compared to the number of patients having at least 1
pre-defined risk factor (588 in the bezlotoxumab group vs. 582 in the placebo group), makes the
analysis concerning patients with “no risk factors” uncertain. The Applicant further argues that
although the risk difference for CDI between bezlotoxumab and placebo among patients with no pre-
defined risk factors is small, these patients might further benefit from bezlotoxumab treatment by
having less severe recurrent CDI episodes. To support this claim a post-hoc analysis on severity was
performed (data not shown in this report). However, this analysis is based on very few patients (29
patients in the bezlotoxumab group vs. 32 in the placebo group). Therefore, firm conclusions are not
possible to draw based on these limited data. Furthermore, it is only the rate of CDI recurrence that is
studied by the primary endpoint and prevention of CDI recurrence that is applied for as an indication.
Statements indicating that bezlotoxumab might affect the symptoms of the infection and/or lighten the
clinical course of a new episode of CDI, remain speculative.

In general, the statistical analysis methods are considered acceptable. Although there is a concern
regarding the chosen primary endpoint (CDI recurrence), additional analyses are re-assuring
(concordant with the result of the primary analysis), and thus support the claimed efficacy of
bezlotoxumab.

In both studies, a number of subjects (45 % in Study POO1 and 37.1 % in Study P002) had at least
one or more major protocol deviation. These protocol violations were related to clinical supplies,
efficacy assessment, entry criteria, informed consent, prohibited medications and safety assessment.
The Applicant provided a detailed assessment of major protocol deviations and the impact on the
efficacy. Also GCP findings for a specified site (Study 001, site 0058) and subsequent action were
explained, i.e. all subjects from this site were removed from the FAS population and thus not contained
within the calculation of the efficacy endpoints.

Efficacy data and additional analyses

The treatment groups were generally well matched with respect to gender, age, ethnicity, race,
weight, BMI and disease characteristics. The majority of the enrolled subjects were female, white and
recruited from outside the US (whereof 40 % from Europe) and were older than 65 years (however,
around 70% was < 75 years) as is expected for subjects with CDI. Regarding the demographic
characteristics the target population is well represented.

There was an approximately similar distribution between patients receiving oral metronidazole (around
45-46% in the two treatment groups) and oral vancomycin (ca. 41% in each arm) in both studies. Few
patients received fidaxomicin (< 4% in each treatment group). Across the studies and the treatment
groups there were few patients who needed to switch antibiotic therapy during the study (< 8 %0).
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Median and mean duration for SoC therapy were 14 days, which is in line with the protocol. There was
a slight trend that patients receiving vancomycin had longer duration of therapy compared to those
receiving metronidazole. Days on SoC therapy prior to study drug infusion was median 3 days.

A limited number of patients having a severe type of CDI or harbouring prognostic risk factors of
developing severe CDI were included in the FAS population. This was valid for both treatment groups
in both studies. The majority of the patients did not have a past history of CDI in the past 6 months
(ca. 70%); did not have a prior history of CDI ever: the number of past CDI episodes was O in around
65% of the enrolled patients. A percentage of 19.2% in the bezlotoxumab group vs. 17.1% in the
placebo group had 1 CDI episode in the past. Around 80% of the patients had Zar score < 2, indicating
a less severe CDI. The analyses of different hypervirulent strains, epidemic strains and the 027
ribotype were hampered by large number of unknowns (ca. 38% in both arms for the different
categories). Of the known samples, most patients did not have these strains (most evident for the 027
ribotype and hypervirulent strains with approximately 50% of participants in both arms not harbouring
these strains). Around 80% of the included patients in both study arms did not have compromised
immunity. There were also very few patients with elevated temperature, impaired renal and/or hepatic
function and other serious conditions like pseudomembranous colitis, toxic megacolon, bowel
perforation, ileus, or who required a colectomy or other surgery due to complications of CDI.
Approximately 25-30% of the patients in the two treatment groups had elevated WBC count at
baseline. Around 65% of the patients in both arms were categorised with hospitalisation status
inpatient. Around half of the patients in the two groups had prior use of systemic antibiotics (= 50%)
and proton pump inhibitors (PPIs) (ca. 50%); for concomitant systemic antibiotic use, the proportion
was nearly 40 % and for PPls around 50%.

Overall, these factors indicate that the enrolled patients might constitute a population with mild to
moderate CDI.

CDI recurrence

The primary endpoint for both studies is the proportion of subjects with CDI recurrence through the
Week 12. In Study P0OO1 a lower proportion of subjects had CDI recurrence in the MK-6072 group
(17.4%) as compared to the placebo group (27.6%). The estimated difference between the MK-6072
group and the placebo group, adjusted for stratification factors of hospitalization status and standard
of care therapy, was -10.1% (95% CI: -15.9% to -4.3%, one-sided p = 0.0003). In Study P002 a
lower proportion of subjects had CDI recurrence in the MK-6072 group (15.7%) as compared to the
placebo group (25.7%). The estimated difference between the MK-6072 group and the placebo group,
adjusted for stratification factors of hospitalization status and standard of care therapy, was -9.9%
(95% CI: -15.5% to -4.3%, one-sided p = 0.0003).

Taken into consideration that it is doubtful whether the included patient population can be claimed to
be the main target population, the clinical relevance of the observed difference between bezlotoxumab
and placebo is debatable. In addition, subgroup analyses indicate that patients with less severe CDI or
with few/no risk factors of developing severe CDI show low or no effect of bezlotoxumab compared to
placebo. Although results from subgroup and post-hoc analyses should be interpreted with caution, it
seems that the efficacy outcome is to some degree dependent on the severity of the manifested CD
infection or the number of risk factors the patient harbours for developing a severe CDI. Thus, the
appropriate target population needs to be further elucidated (see further: “Additional Expert
Consultation”).
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It is also noted that the results are not in favour of bezlotoxumab for the subgroup age < 65 years and
men. It is known from several published articles that age > 65 years and also female gender are
prognostic factors in regards to both higher incidences of CDI and higher risk of CDI recurrence and
this could therefore have had an impact on the results. Notably the known gender and age differences
were reflected in the results presented for the placebo groups, but were less pronounced in the new
drug investigational groups. These results should however be interpreted with caution.

Global cure

Given the limitation of the primary endpoint, the secondary endpoint “global cure” is deemed more
relevant. In Study POO1 numerically higher proportion of subjects achieved global cure in the MK-6072
(60.1%) treatment group as compared to the placebo group (55.2%). However, differences between
the MK-6072 group versus the placebo group did not reach statistical significance (one sided p =
0.0861).

An improved outcome was obtained in Study P0O02 for the secondary endpoint of global cure for the
comparison between the MK-6072 group (66.8%) and the placebo group (52.1%, one-sided p
<0.0001). However, due to the pre-defined testing strategy, this p-value has to be interpreted as a
signal only.

Clinical cure

Clinical cure was an exploratory endpoint; however as a pre-requisite for proper assessment of CDI
recurrence as well from a patient’s perspective the impact on the baseline episode i.e. clinical cure is
considered as an important efficacy parameter.

In Study P0O01, a lower proportion of subjects achieved clinical cure of the baseline episode in the MK-
6072 group (77.5 %) and in the MK-3415A group (74.7%) as compared to placebo treated patients
(82.2%). The estimated difference between the MK-6072 treatment group and the placebo group,
adjusted for stratification factors of hospitalization status and standard of care therapy, was -5.3%
(95% CI: -10.9% to 0.3%, one sided p= 0.9679). The estimated difference between the MK-3415A
treatment group and the placebo group, adjusted for stratification factors of hospitalization status and
standard of care therapy, was -8.2% (95% ClI: -13.9% to -2.4%).

In Study POO2 the clinical cure rate for MK-6072 treatment (82.5%) was higher than for placebo (77.8
%) without reaching statistical significance.

The study design did not allow a proper assessment of clinical cure. In both studies a considerable
number of subjects (i.e. 25.4 % in Study POO1 and 30% in Study P0O02) were already for more than 5
days on SOC prior to study treatment. In previous studies, resolution of diarrhoea by day 6 of
treatment and clearance of Clostridium difficile toxin at day 6 and 10 was the study endpoint (Zar et
al., Clin Infect Disease 2007:45(3):302-7). It might be well possible that bezlotoxumab therapy was
initiated after resolution of the baseline episode in some patients while others were still suffering from
the baseline episode.

Although no indication is claimed for “clinical cure”, nevertheless an effect on the baseline episode is
deemed as clinical relevant. Interestingly, presence of endogenous antibodies (eAbs) at baseline,
indicate some influence on clinical cure and global cure (Tables 43 & 44). Nevertheless, there seems
no obvious biological mechanisms for eAb-B to negatively impact clinical cure and the data have to be
interpreted with caution due to methodological constraints (e.g. type of analysis, scope of analysis).
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Additional expert consultation

A Scientific Advisory Meeting was organised to address the following concerns:

e Identification of the appropriate target population

e The efficacy results for the primary endpoint, herein, the clinical relevance of the observed
difference of 10% between bezlotoxumab and placebo and how these results should be
interpreted.

e Place in the therapy given the fact that bezlotoxumab will be administered during a CDI
episode without having an influence on the actual episode (the patient even might not survive)
and preventing only further episodes up to about 12 weeks afterwards.

e Higher failure rate (clinical cure) in the bezlotoxumab group in subjects with higher baseline
endogenous antibody B level

o ldentification of the appropriate target population

The applicant argued that based on the totality of the data, patients at high risk for CDI recurrence

are the appropriate target population for bezlotoxumab.

The experts concurred with the applicant that indeed the target population to receive bezlotoxumab in
order to prevent relapse in a 12 week period following treatment of CDI episode, constitutes the high
risk group as identified by the applicant. However, severity based on Zar score (Zar et al. Clin Infect
Dis 2007) is considered not universally applied within the EU clinical setting, and severity should not be
defined unequivocally as such.

Thus, aimed high risk groups for preventing CDI recurrence would conform with European guidance

(ESCMID) on “high risk” categories and the actual population studied in clinical trials:
- age >65 years

- history of previous CDI episode(s)

- immunocompromised population

- hypervirulent strains, also including ribotype 027

- Severe CDI

e The efficacy results for the primary endpoint, herein, the clinical relevance of the
observed difference of 10% between bezlotoxumab and placebo and how these
results should be interpreted.
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The applicant concluded that a single dose of 10 mg /kg Bezlotoxumab was efficacious in preventing
CDI recurrence through 12 weeks follow-up period, in patients receiving standard of care (SoC)
antibiotics

The experts considered the methodological limitations of the trials in receiving this outcome (for
primary outcome measure, “recurrence rate”, those not initially cured from CDI episode would not
relapse and be categorised as a success). A better informed picture emerged from the secondary
clinical endpoint, global cure, showing treatment arm difference with borderline statistical significance
obtained for one of the two pivotal trials. Nevertheless, experts were united in concluding that
meaningful clinical relevant results were obtained in the pivotal trials, although the extent of actual
benefit would only be established once the drug has been used more widely.

e Place in the therapy given the fact that bezlotoxumab will be administered during a
CDI episode without having an influence on the actual episode (the patient even
might not survive) and preventing only further episodes up to about 12 weeks
afterwards.

The applicant considered that physicians will prescribe bezlotoxumab for patients expected to survive
the presenting CDI episode. It was also considered that the risk for recurrence is highest in the period
immediately after SoC is completed.

The experts agreed that the administration in great deal will be subject to the physician’s professional
judgement /discretion. It would be futile to administer bezlotoxumab to a patient hardly expected to
survive the initial CDI episode.

No data are however available on future re-administration (2", 3™, 4™ course) in subsequent CDI
recurrences (after substantial time lapse) and hence it might be helpful to spell out this limitation in
the Product Information.

e Higher failure rate (clinical cure) in the bezlotoxumab group in subjects with higher
baseline endogenous antibody B level.

The experts considered this issue as an area of uncertainty which mechanistically could not be well
explained and the data not so robust. In principle, further exploration of the relevance of circulating
endogenic Ab against toxin B (IgG type) on clinical cure would be of interest also in light of future
possible introduction of vaccines against C. difficile. It is however doubtful if conducting any dedicated

study at this stage would be feasible or appropriate.

Overall, the group remained divided in its recommendation. Some experts did not support drawing
attention of the prescriber to this issue, whilst others supported the idea that the scientific observation
would benefit of further exploration (as it may be an early clinical signal of which prescribers should be

aware) and thus also to be flagged in the Product Information.
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2.5.4. Conclusions on the clinical efficacy

A single dose of 10 mg /kg Bezlotoxumab was efficacious in preventing CDI recurrence through 12
weeks follow-up period, in patients receiving standard of care (SoC) antibiotics. Notwithstanding stated
methodological limitations (e.g. enrolled population mainly suffered mild to moderate CDI; responder
imputation approach), meaningful clinical relevant results were obtained in the pivotal trials. Based on
the totality of the data, and outcome of the additional expert consultation, it is concluded that patients
at high risk for CDI recurrence (as identified in the trials, but excluding scoring systems) constitute the
appropriate target population to receive bezlotoxumab.

2.6. Clinical safety

Patient exposure

Table 41: Summary of subject exposure with bezlotoxumab, actoxumab + bezlotoxumab, or
placebo

Treatment Phase 1’ Phase 2* Phase 3 Total Number of
Subjects

Bezlotoxumab alone 30 - 786 816

Actoxumab + 96 101 777 974

Bezlotoxumab

Placebo 12 el 781 892

Total 138 200 2344 2682

'Pﬂlﬂ_ P005, PO06, and POO4 are melhuded mn ths safety summary. PO19 15 not included m thus
safety summary.

'P017 is included in this safety summary. P018 had 17 subjects in the placebo group that are
not mchuded m thes safety summary

fP001 and P002 are mcluded m this safety summary.

Includes healthy volunteers and patients wath CDL

The safety assessment of bezlotoxumab is based on the two phase 3 studies, Study PO01 and Study
P0O02.

During the Phase 1 clinical program, conducted in healthy volunteers, all but 30 subjects were exposed
either actoxumab (MK-3415) alone or actoxumab + bezlotuxomab (MK-3415A). The 30 subjects
enrolled in the Phase 1 Studies received 0.3, 1, 3, 10 and 20 mg/kg bezlotoxumab (N=6/cohort).

The same is true for the Phase 2 studies; subjects were either receiving actoxumab (MK-3415) alone
or actoxumab + bezlotuxomab (MK-3415A). In general, these data are not contributing to the safety
profile of bezlotuxomab (MK-6072).

In two Phase 3 studies, 786 subjects with a confirmed diagnosis of CDI received a 10 mg/kg dose of
bezlotoxumab and 781 received placebo (0.9% NaCl). Additionally, 30 healthy subjects were exposed
to bezlotoxumab in a Phase 1 study.
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Adverse events

In the Phase 3 trials (Study P0O01, and Study P002), non-serious AEs were collected from the time of

study medication infusion until Week 4 post-infusion

Table 42: Subjects with adverse events during 4 weeks following infusion (incidence = 2%

in one or more treatment groups) phase 3 studies (Study POO1 + Study P0OO2 integrated)

APaT Population

MEK-3415A ME-6072 (bezlo) Placebo Total
(acto/bezlo)
o (%3) o (%) o (%) o (%)
Subjects in population 777 786 781 2344
with one or more 455 (58.6) 485 (61.7) 478 (61.2) 1.418 (60.5)
adverse events
with no adverse events 322 419 301 (383 303 (38.8) 926 (39.5)
Bloed and lymphatic 31 (4.0) i1 29) 16 (3.3) 83 (3.8)
system disorders
Cardiac disorders 29 (3.7 29 a.mn 39 (5.0) 07 4.1)
Gastrointestinal 176 22.7) 191 (24.3) 161 (20.6) 528 (22.5)
disorders
Abdominal pain 32 (4.1) 34 4.3) 34 44 100 43)
Constipation 16 20 15 (1.9) 10 (1.3) 41 (1.7
Diarrhoea 46 (59) 7 (6.0) 45 (5.8) 138 (59
Nausea 47 (6.0) 52 (6.6) 39 (5.0 138 (59
Vomiting 24 (3.1) )| (3.9 21 (2 7 (32
General disorders and 108 13.9) 118 (15.0) 101 (12.9) 327 (14.0)
administration site
conditions
Fatigne 21 2N 18 2.3 12 (1.5) 51 22
Oedema peripheral 15 (1.9) 19 249 14 (1.8) 48 (2.0
Pyrexia 31 (4.0) 36 (4.6) 27 (3.5 o4 4.0
Infectons and 139 17.9) 154 (19.6) 183 234) 476 20.3)
infestations
Clostridimm difficile 27 (3.5) 23 29 48 (6.1) 98 42)
mfection
Poeumonia 8 (1.0) 14 (1.8) 16 2.0) 38 (1.6)
Sepsis 3 (0.49) 10 (1.3) 19 24 32 (14)
Urinary tract infection 24 3.1 32 4.1) 35 (4.5) 91 (39
Injury, poisoning and 34 (4.4) 26 3.3 30 (3.8) 90 2.8
procedural
complications
Investigations 48 (6.2) 45 (5.7 48 (6.1) 141 (6.0)
Metabolism and 51 (6.6) 40 5.1 51 (6.5) 142 (6.1)
nutrition disorders
Hypokalaenua 10 (1.3) 11 (1.4) 19 2.4) 40 (1.7)
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ME-3415A ME-6072 (bezlo) Placebo Total
(acto/bezlo)
n (%) o (%) i (%a) il (%a)
Musculoskeletal and EX] (6.8) 45 (5.7) 42 (5.4) 140 (6.0)
connective tissue
disorders
Nervous system 81 (10.4) 83 (10.6) 5 (9.6) 239 (10.2)
disorders
Dizziness 26 (3.3) 20 2.3 23 29 69 2.9
Headache 33 (4.2) 35 4.3) 24 (3.1) 92 (3.9
Psychiatric disorders 29 (3.7) 19 (3.7) 2 (3.7) 87 3.7)
Renal and urinary 22 (2.8) 36 (4.6) 31 (4.0} 80 (3.8)
disorders
Respiratory, thoracic A0 (6.4) 64 (8.1) a0 (6.4) 164 (7.0)
and mediastinal
disorders
Cough 7 (0.9) 17 2.2 8 (1.0 32 (1.4)
Dyspnoea ] (0.8) 17 2.2 13 (1.7 36 (1.3)
Skin and subcutaneous 40 (3.1) 47 (6.10) 61 (7.8) 148 (6.3)
tissue disorders
Vascular disorders 31 (4.0) 31 (3.9 31 (4.0} 93 (4.0)
Every subject is counted a single time for each applicable row and column.
A system organ class or specific adverse event appears on this report only if its incidence in one or more of the colunms meets the
incidence criterion in the report title, after rounding.
ME-3415A = actoxumab + bezlotoxmmab, ME-6072 = bezlotoxumab alone

Data Source: [Ref 5.3.5.1: POO1, PO0Z]

An integrated Phase 3 dataset (Study PO01 + Study P002) was provided. The majority of subjects
reported one or more AEs (60.5% across all treatment groups) with similar percentages reported in
the actoxumab + bezlotoxumab (58.6%), bezlotoxumab (61.7%), and placebo (61.2%) treatment
groups. Overall, 6.6% of subjects reported at least 1 drug-related AE during the first 4 weeks of the
follow-up period with similar percentages reported in the actoxumab + bezlotoxumab (6.4%),
bezlotoxumab (7.5%), and placebo (5.9%) treatment groups. Across all treatment groups, drug-
related AEs were reported most frequently for the SOCs of General Disorders and Administration Site
Conditions (1.8%), Gastrointestinal Disorders (1.6%) and Nervous System Disorders (1.6%). The most
frequently reported drug-related AEs across all treatment groups were nausea (0.8%), fatigue (0.6%),
headache (0.6%), and dizziness (0.6%).

An individual analysis of the two pivotal studies further supports the evidence that the differences the
incidence of AEs between the treatment groups were due to chance. In Study P0O01, the proportions of
subjects who experienced at least one AE during the 4- week period following infusion in each
treatment group were 59.7%, 67.2%, 65.4%, and 62.0% in the actoxumab + bezlotoxumab,
actoxumab, bezlotoxumab, and placebo treatment groups, respectively. In Study P002, the proportions
of subjects who experienced at least one AE during the 4- week period following infusion in each
treatment group were 57.4%, 58.1%, and 60.4% in the actoxumab + bezlotoxumab, bezlotoxumab,
and placebo treatment groups, respectively.

In the phase 1 Study, the most common AEs in the patients receiving bezlotoxumab were headache
[11 (36.7%)], fatigue [7 (23.3%)], nausea [2 (6.7%)], vomiting [2 (6.7%)], pain [2 (6.7%)], and
seasonal allergy [2 (6.7%)].

In the integrated Phase 1 database, all AEs in the bezlotoxumab or actoxumab + bezlotoxumab
treatment groups were non-serious and mild to moderate in intensity, and the majority (89.9%) were
assessed by study investigators to be unrelated to infusion.
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Serious adverse event/deaths/other significant events

Serious AEs (SAEs), including all deaths, were collected from the time of study medication infusion
until the Week 12 post-infusion visit.

In the integrated data across the 2 Phase 3 trials, a total of 29.8% of subjects experienced a SAE
during the 12-week follow-up period. The proportion of subjects with a SAE was lower in the active
treatment groups compared to placebo (bezlotoxumab: 29.4%; actoxumab + bezlotoxumab: 27.3%;
placebo: 32.7%). The most frequently reported SAEs across all treatment groups were CDI (4.7%),
pneumonia (2.0%), sepsis (1.8%), diarrhea (1.6%), and urinary tract infection (1.5%). A numerically
higher percentage of subjects reported SAEs of CDI, pneumonia, and sepsis in the placebo group as
compared to the actoxumab + bezlotoxumab and bezlotoxumab groups.

In the integrated data across the 2 Phase 3 trials, there were a total of 12 (0.5%) subjects reporting
one or more serious and drug-related AEs through Week 12 and at least one serious and drug-related
AE was reported in each treatment group: 6 (0.8%) in the actoxumab + bezlotoxumab group, 4
(0.5%) in the bezlotoxumab group, and 2 (0.3%) in the placebo group. One in the bezlotoxumab
group reported diarrhoea at Day 34. Only sepsis was reported by more than one subject: one subject
each in the actoxumab + bezlotoxumab and bezlotoxumab groups.

During the 12 week post-infusion period, 166 (7.1%) subjects in the integrated Phase 3 dataset across
the 3 treatment groups reported one or more AEs with a fatal outcome: 51 (6.6%) in the actoxumab +
bezlotoxumab group, 56 (7.1%) in the bezlotoxumab group, and 59 (7.6%) in the placebo group.
Approximately half of these subjects (92, 3.9%) died during the first 4 weeks post-infusion 28 (3.6%)
in the actoxumab +bezlotoxumab group, 32 (4.1%) in the bezlotoxumab group, and 32 (4.1%) in the
placebo group. The most frequently reported AEs with a fatal outcome were septic shock (15, 0.6%),
sepsis (14, 0.6%), pneumonia (11, 0.5%), cardiac failure (10, 0.4%), and respiratory failure (9,
0.4%). A higher proportion of subjects in the placebo group died of sepsis or septic shock compared to
the other 2 treatment groups: 17 (2.2%) in the placebo group compared to 5 (0.7%) in the actoxumab
+ bezlotoxumab group and 7 (0.9%) in the bezlotoxumab group.

There were 3 subjects who had AEs with a fatal outcome considered by the investigator to be related
to study medication. All 3 subjects were hospitalised for serious medical conditions at the time of CDI
diagnosis and study entry. All of these events had an onset of < 19 days from day of infusion with
study medication. Two of the 3 subjects were in the actoxumab + bezlotoxumab group: One subject
(Study P0O01) with AEs of sepsis, hypoglycemia, and respiratory arrest and one subject (Study P002)
with the AE of small intestinal obstruction. In the bezlotoxumab group, one subject reported AEs of
sepsis and cerebral haemorrhage. All 3 of these events were associated with bacteraemia, sepsis, or
septic shock. The events are consistent with comorbidity.

Study POO1

There was one planned interim efficacy analysis to be performed when approximately 640 enrolled
subjects (40% of planned total). After a detailed review of the unblinded safety and efficacy data from
all four treatment arms and a careful assessment of the benefit/risk ratio, the DMC recommended that
enrolment in the MK-3415 arm (i.e., treatment group containing the monoclonal antibody against
Toxin A only) be stopped since an increase in SAEs and death were observed in this treatment arm.
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Long-term extension Study P0O02

A subgroup of 295 subjects (112 in the actoxumab + bezlotoxumab group, 100 in the bezlotoxumab
group, and 83 in the placebo group) were followed up to 12 months after receiving study medication
infusion (referred to as the extension cohort). The demographic characteristics and prognostic risk
factors of subjects who participated in the extension phase of the trial were similar across the three
treatment groups.

A total of 9 subjects (3.1%) died during the 9-month extension phase. The 9 subjects who died had a
total of 15 adverse events with a fatal outcome. None of these AEs were deemed to be treatment-
related by the investigator.

Additionally, during the extension phase, one subject (0.3%) in the bezlotoxumab group had an SAE
(osteoporotic fracture of the femur) that was considered by the investigator to be drug-related.

Study P020 (Phase 1)

In the integrated Phase 1 database, there were no SAEs, deaths, or discontinuations in any of the
treatment groups.

Laboratory findings

In the 2 Phase 3 trials (PO01, P002), blood and urine samples for haematology, chemistry, and
urinalysis testing were taken on Day 1 prior to study infusion and on post-infusion Day 4 (x1 day),
Day 11 (*2 days), and Day 29 (3 days). A panel of laboratory measurements was also taken at the
time of a new episode of diarrhoea. Laboratory results determined by the study investigator to be
clinically relevant were recorded as AEs.

The mean change from baseline at the Day 4, Day 11, and Week 4 visits for each of the chemistry and
haematology values listed in the individual protocols (Study POO1 and Study P002) indicates that the
mean changes from baseline were consistent across treatment groups.

Vital signs

In the Phase 3 program (Study PO0O1 and Study P002), vital sign measurements were taken prior to
study infusion, at 30 minutes after the start of the study infusion, and at the end of the study infusion
on Day 1. Additionally, vital sign measurements were taken at post infusion study visits Day 4 (*1
day), Day 11 (x2days), Day 29 (£3 days), Day 57 (£7 days), and Day 85 (x5 days).

There were no clinically meaningful changes in diastolic or systolic blood pressure, heart rate, or
respiratory rate between subjects who received active treatment and those who received placebo.

Safety in special populations

A substantial number of elderly subjects (65 years of age and older) were enrolled in the Phase 3
trials.

In general, the proportion of subjects reporting one or more AEs was slightly higher in the older age
group across all treatment groups compared to the younger age group. The overall proportion of SAEs
and deaths was also higher in the older age group. The proportions of subjects reporting at least one
AE, at least one drug-related AE, or deaths were generally comparable across treatment groups within
each age subcategory. Similar to the overall population, the proportion of subjects reporting SAEs was
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lower in the actoxumab + bezlotoxumab treatment group compared to the placebo group in both
younger and older age subcategories.

Interestingly, for the SOC cardiac disorder, there was a clear trend to increasing frequencies with older
age, but however, very similar to the observations in the placebo group. An FDA meeting of the
Antimicrobial Drugs Advisory Committee (AMIDAC) discussed the biologic license application for
bezlotoxumab injection from MSD and a safety analysis by baseline Congestive Heart Failure (CHF)
was performed by FDA. Analysis showed a numerical difference in the occurrence of AEs, SAEs, and
death among the bezlotoxumab-treated subjects with baseline CHF as compared to placebo-treated
patients. The applicant further satisfactorily discussed these imbalances in responses to CHMP.

The safety of bezlotoxumab was not assessed in adolescents or children less than 18 years of age or in
pregnant or lactating women.

Immunological events

Subjects were evaluated during the infusion and for 24 hours post infusion for infusion specific
reactions.

Overall, in both Phase 3 trials, 8.6% of subjects reported one or more infusion specific reactions. The
proportion of subjects in the bezlotoxumab group (10.3%) who reported one or more infusion specific
AEs was similar to placebo (7.6%) (difference = 2.8%, 95% CI [-0.1, 5.6]).

Infusion-related AEs reported in > 0.5% of subjects receiving bezlotoxumab and at a frequency greater
than placebo were nausea (2.8%), fatigue (1.1%), pyrexia (1.0%), dizziness (1.3%), headache
(1.9%), dyspnoea (0.8%) and hypertension (0.6%).

The proportions of individual infusion specific AEs were similar for the bezlotoxumab and placebo
groups, with the exception of hypertension: 5 (0.6%) subjects in the bezlotoxumab versus O subjects
in the placebo groups reported hypertension (estimated difference = 0.6% [95% CI: 0.1, 1.5]).
Hypertension occurred more frequently in the bezlotoxumab group (n=5, 0.6%) compared to placebo
(n=0, difference 0.6%, 95% CI [0.1, 1.5]). Hypertension was generally mild to moderate and did not
lead to treatment interruption in any subject. All episodes of hypertension resolved within 2 days
(range of duration of event 36 minutes to 2 days). None of these subjects required a new or revised
dosage of an antihypertensive medication, and no complications from the hypertension were noted.

Safety related to drug-drug interactions and other interactions

As bezlotoxumab is eliminated by protein catabolism and is not metabolized, nor is it renally
eliminated, an effect on safety due to drug-drug interactions would not be expected for bezlotoxumab
or on concomitantly administered medications based on the low potential of bezlotoxumab to be a
perpetrator or victim of such interactions.

Discontinuation due to adverse events

Across the two Phase 3 trials, only 1 subject reported AEs resulting in study medication
discontinuation. This subject, randomised to the bezlotoxumab group, experienced ventricular
tachyarrhythmia, chills, and dizziness with an onset approximately 36 minutes after the start of the
infusion with bezlotoxumab. The subject was given fenistil, prednisolone, and ranitidine intravenously.
The chills and ventricular tachyarrhythmia resolved within 2 to 5 minutes, and the dizziness resolved
within 90 minutes. The subject went on to complete the study through the 12-week follow-up period.
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These events were considered to be related to study medication by the investigator; the ventricular
tachyarrhythmia event was reported as an SAE.

Adverse events of special interest

Study POO1 and Study P0O02
Overdose and hepatic safety were defined in the individual Phase 3 trials as events of special interest.
Overdose

Doses higher than the intended dose of 10 mg/kg met the original protocol definition of an overdose.
During the conduct of the study the dose level for an overdose was revised in an amendment to the
protocol to be >20 mg/kg because doses as high as 20 mg/kg had been shown to be well tolerated in
healthy volunteers.

A total of 17 subjects randomized to an active treatment group received more than the intended dose,
i.,e. > 10.5 mg/kg. Of those, 12 experienced an AE: 5 subjects in the actoxumab + bezlotoxumab
group and 7 subjects in the bezlotoxumab group. Dose overages ranged from 0.5 to 4.8 mg/kg with
the exception of 2 subjects who received 20 mg/kg of bezlotoxumab.

No subjects received a dose >20 mg/kg.
Hepatic Safety

The subjects’ laboratory values were monitored during the Phase 3 trials for hepatic safety. To meet
the hepatic event of clinical interest (ECI) criteria, all of the following conditions were required: 1) an
elevated AST or ALT laboratory value that was greater than or equal to 3X the upper limit of normal;
2) an elevated total bilirubin (BILI) laboratory value that was greater than or equal to 2X the upper
limit of normal; 3) an alkaline phosphatase (ALP) laboratory value that was less than 2X the upper
limit of normal; and 4) a clinically significant increase in values if baseline values were elevated. Eight
subjects were identified in the Phase 3 clinical trials with liver function laboratory values meeting one
or more of the potential drug-induced liver injury (DILI) criteria at some point during the trial,
including at the time of enrolment in the trial (bezlotoxumab: 1, actoxumab + bezlotoxumab: 4,
placebo: 3). Based upon medical review of each of the 8 cases, none of these events was considered to
be suggestive of DILI. The laboratory results for these subjects were confounded by pre-existing
medical conditions, including HCV infection with recent radiotherapy to the liver, colitis, left kidney
mass, and sickle cell anaemia; hence, these pre-existing medical conditions may have contributed to
the abnormal laboratory values.

2.6.1. Discussion on clinical safety

The Applicant presented an integrated safety data analysis for the Phase 3 trials. Since these trials
were nearly identical trials, this approach is acceptable. Of note, the data from the actoxumab (MK34-
15) arm (in Study P0O01) are excluded from the integrated analyses. This arm was dropped after the
interim analysis due to safety concerns. The safety data base for bezlotoxomab includes 786 patients
included in the phase 3 trials and 30 healthy subjects included in a phase 1 trial. In addition 777
subjects were treated with the combination therapy actoxumab + bezolotuxumab in the phase 3
studies. This enlarges, to some extent, the data base for subjects exposed to bezolotoxumab.

In the pivotal studies POO1 and P0O02, adverse events experienced by subjects during the first 4 weeks
following infusion with study treatment were collected. The majority of subjects (60.5% across all
treatment groups) reported one or more AE. However, similar percentages were reported in the 4
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treatment groups. An individual analysis of the two pivotal studies further supports the evidence that
the differences in the incidence of AEs between the treatment groups were obtained by chance. In
general, the incidence of AEs was similar across the treatment groups.

Serious AEs (SAEs), including all deaths, were collected from the time of study medication infusion
until the Week 12 post-infusion visit. The proportion of subjects with a SAE was lower in the active
treatment groups compared to placebo. The proportion of AEs with fatal outcome was comparable in
all treatment groups and consistent with age and comorbidity. A higher proportion of subjects in the
placebo group died of sepsis or septic shock compared to the bezlotoxumab treatment groups. In
Study P001, the actuxumab arm was discontinued after the planned interim analysis due to safety
reasons i.e. increase in SAEs and death. In addition, in the phase 2 study P017 (actuxumab+
bezlotoxumab vs. Placebo), there were 2 drug-related SAEs leading to death, both in the combination
arm.

The proportion of subjects reporting one or more AEs was slightly higher in the older age group (65
years of age and older) across all treatment groups compared to the younger age group. The overall
proportion of SAEs and deaths was also higher in the older age group. Interestingly, for the SOC
cardiac disorder, there was a clear trend to increasing frequencies with older age, but however, very
similar to the observations in the placebo group. There are some apparent imbalances in AES/SAEs in
patients with CHF at baseline between the bezlotoxumab and placebo arms. However, the numbers are
small and hence it is not possible to draw conclusions on any increased risks of AE/SAEs in CHF
patients treated with bezlotoxumab.

No specific safety signals with regard to clinical laboratory evaluations, vital signs and physical findings
are detected with the intravenous single-dose treatment with bezlotoxumab 10 mg/kg. Across
treatment groups, no remarkable findings with regard to age, gender, race, weight, renal impairment,
and hepatic impairment were observed. In particular, no events occurred which would be suggestive
of drug-induced liver injury.

In both Phase 3 studies, subjects were evaluated for infusion-specific reactions during the infusion and
for 24 hours post infusion. The proportion of subjects in the bezlotoxumab group who reported one or
more infusion specific AEs was similar to placebo.

Based on the reassuring ECG data obtained from the phase 3 trials, with no signals of QT prolongation
above placebo level, no thorough QT study is deemed necessary.

From the safety database all the adverse reactions reported in clinical trials have been included in the
Summary of Product Characteristics.

2.6.2. Conclusions on the clinical safety

In the clinical study program, a single IV administration of 10 mg/kg of bezlotoxmab in subjects 18
years or older was well tolerated. There were some noted imbalances in AES/SAEs in patients with CHF
at baseline between the bezlotoxumab and placebo arms. However the totality of the safety data at
present suggests that there is no clear evidence that bezlotoxumab is associated with a negative effect
on cardiac function.

Overall, robust conclusion on safety is however hampered by the small sample patient population; and
the underlying morbidity and co-morbidity of the patients.
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2.7. Risk Management Plan

Safety concerns

Important identified
risks

. None

Important potential
risks

Anaphylactic reactions
e Potential for Immunogenicity

as Monotherapy

¢ Infusion - related Reactions including Hypersensitivity and

e Potential Lack of Efficacy if Bezlotoxumab is Administered Off-label

Missing information

e Exposure in Patients < 18 years of age

e Exposure in Pregnancy/Lactation

e Long term Safety

e Repeated Administration of Bezlotoxumab

Pharmacovigilance plan

Study/activity Objectives Safety concerns Status Date for
. addressed submission
Type, title and (planned . .
of interim or
category (1-3) , started) | _.
final reports
(planned or
actual)
(MK-6072- Randomised, double blind, To provide Planned Anticipated
PNOO1): Trial in single dose, placebo-controlled | information on Final Report:
Paediatric trial to evaluate efficacy, safety and efficacy in 21 M h
arc
Patients Aged 24 | safety, and pharmacokinetics patients with CDI 5019

months to <18
years (Category
3)

of Clostridium difficile toxin B
human monoclonal antibody
(MK-6072, bezlotoxumab) as
add on to standard of care
antibiotic treatment in children
from 2 to less than 18 years of
age with Clostridium difficile
infection (CDI).

who are 24 month to
< 18 years of age.

In addition, anti-
drug antibody (ADA)
assessments will be
conducted to assess
the potential for
immunogenicity.
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(MK-6072- Open label, single dose trial to To provide Planned Anticipated
PNOO2): Trial in evaluate safety, tolerability, information on Final Report:
Paediatric and pharmacokinetics of safety and efficacy in 30
Patients Aged Clostridium difficile toxin B patients with CDI
. November
<24 Months human monoclonal antibody who are <24 months 5020
(Category 3) (MK-6072, bezlotoxumab) in of age.
children from birth to less than o .
. In addition, anti-
2 years of age with suspected .
N drug antibody (ADA)
or documented Clostridium )
o . assessments will be
difficile Infection (CDI), or at
] ) conducted to assess
risk for developing CDI. .
the potential for
immunogenicity.
Risk minimisation measures
Additional
. . Lo . Risk
Safety Concern Routine Risk Minimization Measures Lo .
Minimization
Measures
Important SmPC: None
Potential Risk: Section 4.8 Undesirable effects
. Section for Tabulated list of adverse reaction within Table 1: Adverse
InfUSI_on—reIated Reactions with ZINPLAVA includes infusion related reactions occurring on
Reactl_ons the day of, or the day after infusion.
Including . Section for Description of selected adverse reactions under Infusion
Hypersensitivity Related Reactions states that overall, 10 % of subjects in the ZINPLAVA
and Anaphylactic | group experienced one or more infusion specific adverse reactions on the
Reactions day of, or the day after, the infusion compared to 8 % in the placebo
group. Infusion specific adverse reactions reported in 2 0.5 % of subjects
receiving ZINPLAVA and at a frequency greater than placebo were nausea
(3 %), fatigue (1 %), pyrexia (1 %), dizziness (1 %), headache (2 %),
dyspnoea (1 %) and hypertension (1 %). Of the patients who
experienced an infusion specific adverse reaction, the majority reported a
reaction with a maximum intensity of mild (78 %) or moderate (20 %),
and the majority of reactions resolved within 24 hours following onset.
Package Leaflet:
Section 4 Possible side effects
Includes side effects reported in clinical trials as Common (may affect up
to 1 in 10 people): diarrhoea, dizziness, feeling sick (nausea), fever,
headache, high blood pressure, shortness of breath, tiredness.
Tell your doctor or health care professional if you notice any of the side
effects above.
Important SmPC: Section 4.2 Posology and method of administration None

Potential Risk:

Potential for
Immunogenicity

The experience with ZINPLAVA in patients is limited to a single CDI episode and
single administration.

4.4 Special Warnings and precautions for use

There is no experience with repeat administration of ZINPLAVA in patients with
CDL. In clinical trials, patients with CDI were only administered a single dose of
ZINPLAVA.

Section 4.8 Undesirable effects

Section for Description of selected adverse reactions under Immune-
related Adverse Reactions states that in a Phase 1 clinical trial, healthy
subjects received two consecutive doses of 10 mg/kg of bezlotoxumab
separated by 12 weeks. The adverse reactions after the second dose were
not markedly different from those observed after the first dose, and are
consistent with adverse reactions observed in MODIFY | and MODIFY II
during which all patients received a single dose.
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Section 5.1 Pharmacodynamic properties

Section 5.1 under Immunogenicity states that Immunogenicity of
ZINPLAVA was evaluated using an electrochemiluminescence (ECL) assay
in MODIFY | and MODIFY II.

Following treatment with ZINPLAVA in MODIFY | and MODIFY |1, none of
the 710 evaluable patients tested positive for treatment-emergent anti-
bezlotoxumab antibodies. Although ZINPLAVA is intended for single dose
administration, the immunogenicity of bezlotoxumab following a second
administration of 10 mg/kg, 12 weeks after the first dose, was assessed
in 29 healthy subjects. No anti-bezlotoxumab antibodies were detected
after the second dose.

There is no available data on repeated administration of bezlotoxumab in
CDI patients.

Package Leaflet:

Not applicable

Important
Potential Risk:

Potential Lack of
Efficacy if
Bezlotoxumab is
Administered Off-
label as
Monotherapy

SmPC:
Section 4. Clinical Particulars

Section 4.1 under Therapeutic indications states that ZINPLAVA is
indicated for the prevention of recurrence of Clostridium difficile infection
(CDI) in adult patients at high risk for recurrence of CDI.

Section 4.2 under Posology and method of administration states that
ZINPLAVA should be administered during the course of antibiotic therapy
for CDI.

Section 4.4 under Special warnings and precautions for use states that
ZINPLAVA is not a treatment for CDI and has no effect on the current CDI
episode. ZINPLAVA should be administered during the course of
antibacterial therapy for CDI. There is no data regarding the efficacy of
ZINPLAVA if given after the initial 10- to 14- days of antibacterial therapy
for CDI.

None
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Package Leaflet:
Section 1 What ZINPLAVA is and what is it used for?

ZINPLAVA is a medicine that is given together with an antibiotic to
prevent Clostridium difficile infection (CDI) from coming back in patients
18 years of age or older who have a high risk of CDI coming back.

How ZINPLAVA works

- When people get CDI, they are usually given an antibiotic to get
rid of the infection but CDI can often come back within weeks or months.
- The bacteria responsible for CDI produce a toxin that can inflame
and damage your colon, causing stomach pain and severe diarrhoea.
ZINPLAVA acts by attaching to the toxin and blocking it, thereby
preventing the symptoms of CDI from coming back.

Section 2 What you need to know before you are give ZINPLAVA
under Warnings and precautions

ZINPLAVA is not a treatment for CDI. ZINPLAVA has no effect on the CDI
you have now.

ZINPLAVA is given with the antibiotic therapy you are taking for CDI.

Missing

Information:

Exposure in
Patients < 18
years of age

SmPC:
Section 4.2 Posology and method of administration

Section for Posology under Special Populations states that safety and
efficacy of bezlotoxumab in patients below 18 years of age have not been
established. No data are available.

Package Leaflet:

Section 2, What you need to know before you are given
ZINPLAVA?

Children and adolescents

ZINPLAVA should not be used in children and adolescents below 18 years
of age.

None
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Missing
Information:
Exposure During

Pregnancy/
Lactation

SmPC:
Section 4.6 Fertility, pregnancy and lactation

Section under Pregnancy states that there are limited data from the use
of bezlotoxumab in pregnant women. Animal studies do not indicate
reproductive toxicity. ZINPLAVA should not be used during pregnancy
unless the clinical condition of the woman requires treatment with
bezlotoxumab.

Section under Breast Feeding states that it is unknown whether
bezlotoxumab is secreted in human milk. Because monoclonal antibodies
may be excreted in human milk, a decision should be made whether to
discontinue breastfeeeding or to not administer ZINPLAVA, taking into
account the importance of ZINPLAVA to the mother.

Package Leaflet:

Section 2, What you need to know before you are given
ZINPLAVA?

Pregnancy and breast-feeding
o If you are pregnant or trying to get pregnant, tell your doctor.

o We don’t know if ZINPLAVA will harm your baby while you are
pregnant.

o If you are breastfeeding or are planning to breastfeed, check with
your doctor first.

. We don’t know if ZINPLAVA gets in your breast milk and is passed
to your baby.

° You and your doctor should decide together if you will use
ZINPLAVA.

None

Missing
Information:

Long Term Safety

SmPC:

Not applicable
Patient leaflet:
Not applicable

None
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SmPC:

Missing None
Information: Section 4.2 Posology and method of administration and

The experience with ZINPLAVA in patients is limited to a single CDI
Repeated

" . episode and single administration.
Administration of

Section 4.4 Special warnings and precautions for use
Bezlotoxumab P 9 P

There is no experience with repeat administration of ZINPLAVA in patients
with CDI. In clinical trials, patients with CDI were only administered a
single dose of ZINPLAVA

Section 4.8 Undesirable effects

Section Description of selected adverse reactions under Immune-related
Adverse Reactions states that in a Phase 1 clinical trial, healthy subjects
received two consecutive doses of 10 mg/kg of bezlotoxumab separated
by 12 weeks. The adverse reactions after the second dose were not
markedly different from those observed after the first dose, and are
consistent with adverse reactions observed in MODIFY | and MODIFY 11
during which all patients received a single dose.

Section 5.1 Pharmacodynamic properties

Section 5.1 under Immunogenicity states that Immunogenicity of
ZINPLAVA was evaluated using an electrochemiluminescence (ECL) assay
in MODIFY | and MODIFY II.

Following treatment with ZINPLAVA in MODIFY | and MODIFY Il, none of
the 710 evaluable patients tested positive for treatment-emergent anti
bezlotoxumab antibodies. Although ZINPLAVA is intended for single dose
administration, the immunogenicity of bezlotoxumab following a second
administration of 10 mg/kg, 12 weeks after the first dose, was assessed
in 29 healthy subjects. No anti bezlotoxumab antibodies were detected
after the second dose.

There are no data on repeated administration of bezlotoxumab in patients
with CDI.

Patient leaflet:
Not applicable

There are no additional risk minimisation measures.

Conclusion

The CHMP and PRAC considered that the risk management plan version 1.5 is acceptable.

2.8. Pharmacovigilance

Pharmacovigilance system

The CHMP considered that the pharmacovigilance system summary submitted by the applicant fulfils
the requirements of Article 8(3) of Directive 2001/83/EC.

2.9. New Active Substance

The applicant declared that Bezlotoxumab has not been previously authorised in a medicinal product in
the European Union.

The CHMP, based on the available data, considers bezlotoxumab to be a new active substance as it is
not a constituent of a medicinal product previously authorised within the Union.
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2.9.1. User consultation

The results of the user consultation with target patient groups on the package leaflet submitted by the
applicant show that the package leaflet meets the criteria for readability as set out in the Guideline on
the readability of the label and package leaflet of medicinal products for human use.

2.9.2. Labelling exemptions

A request to omit certain particulars from the labelling as per Art.63.3 of Directive 2001/83/EC has
been submitted by the applicant and has been found acceptable by the QRD Group for the following
reasons:

Due to space limitations on the vial label (50 ml), the QRD Group accepted to only include the
minimum particulars.

The particulars to be omitted as per the QRD Group decision described above will however be included
in the Annexes published with the EPAR on EMA website, and translated in all languages but will
appear in grey-shaded to show that they will not be included on the printed materials.

2.9.3. Additional monitoring

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, Zinplava (bezlotoxumab) is included in the
additional monitoring list as it contains a new active substance which, on 1 January 2011, was not
contained in any medicinal product authorised in the EU.

Therefore the summary of product characteristics and the package leaflet includes a statement that
this medicinal product is subject to additional monitoring and that this will allow quick identification of
new safety information. The statement is preceded by an inverted equilateral black triangle.
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3. Benefit-Risk Balance

3.1. Therapeutic Context

3.1.1. Disease or condition

Clostridium difficile is a spore forming, gram-positive bacillus that causes infection (CDI) in humans. It
produces toxins that lead to epithelial damage and inflammation in the gut. Symptoms of CDI can
range from mild diarrhea to profuse watery diarrhea, leading to dehydration, life threatening
complications, and sometimes death. In vulnerable populations, the incidence of CDI-related morbidity
and mortality increases significantly. While antibiotic therapy is generally effective at resolving the
symptoms, recurrences are common due to persistent or newly-acquired C. difficile spores, whose
outgrowth and toxin expression are facilitated by the gut dysbiosis caused by antibiotics.

One of the greatest challenges in managing CDI is preventing its recurrence, a critical unmet medical
need. After initial treatment and resolution of diarrhea, 15% to 35% of CDI patients experience
recurrence. Of those who have a primary recurrence, 40% will have another CDI episode and after 2
recurrences, the likelihood of an additional episode increases further to as high as 65%. The majority
of these recurrences occur within 60 days of the initial treatment, but additional cases can be seen
beyond 60 days (Bouza E., 2012; McFarland LV., 2009). Recurrent CDI is more difficult to treat and is
associated with more hospitalizations, severe outcomes, and higher costs than initial episodes of CDI.

3.1.2. Available therapies and unmet medical need

Current strategies for treating CDI include using CDI-active antibiotics, halting the use of antibiotics
that disrupt the gut microbial flora and promote the conditions that allow C. difficile outgrowth (if
possible), and providing supportive care, as needed. Oral metronidazole, oral vancomycin and oral
fidaxomicin are recommended in treatment guidelines, but only vancomycin and fidaxomicin have a
regulatory-approved indication for the treatment of CDI. Treatment strategies are based on treatment
guidelines from medical associations (Cohen SH et al., 2010, Debast SB et al., 2014, Surawicz CM et
al., 2013). For mild cases of CDI, oral metronidazole is recommended in treatment guidelines as the
standard of care. For more severe cases of CDI, oral vancomycin or oral fidaxomicin are
recommended. IV metronidazole in combination with vancomycin may also be used in severe cases.

As noted above, 15% to 35% of patients will experience recurrence of CDI after therapy of the first
episode with metronidazole or vancomycin, the most commonly used antibiotics for CDIl. Based on
treatment guidelines, the approaches to the treatment of recurrent CDI include repeat courses of
vancomycin or metronidazole, vancomyecin in tapered and pulsed doses, vancomycin followed by
rifaximin, fidaxomicin, 1V immunoglobulin, and therapy with other microorganisms including fecal
microbiota for transplantation (FMT) (Kelly CP et al., 2008). Treatment of a first recurrent CDI episode
with a repeat course of metronidazole or vancomyecin is successful in only ~50% of patients (Leffler
DA, Lamont JT., 2015). Treatment of multiple recurrences is particularly difficult, mainly due to
persistence of spores in the gut and the inability of the patient to mount an effective immune response
to C. difficile toxins (Maroo S, LaMont JT., 2006). FMT, although used in increasing numbers, remains
an investigational treatment option. Currently, there are no treatments that are licensed for
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prevention of CDI recurrence, thereby making availability of safe and efficacious therapies for
prevention of CDI recurrence an unmet medical need.

3.2 Main clinical studies

3.2.1 Favourable effects

The Applicant submitted a MA for bezlotoxumab, intended for the prevention of a recurrence of
Clostridium difficile infection (CDI) in patients 18 years or older receiving antibiotic therapy for CDI.
The CDI recurrence was defined as the development of a new episode of diarrhea associated with a
positive local or central stool test for toxigenic C. difficile following clinical cure of the baseline CDI
episode. The endpoint recurrence of CDI was investigated in both pivotal trials in comparison to
placebo treatment. The number of patients completing the studies and included in the full analysis set
(FAS) was 781 in the bezlotoxumab group versus 773 in the placebo group. In each of these trials, a
lower proportion of subjects had CDI recurrence in the bezlotoxumab group as compared to the
placebo group in both pivotal trials (adjusted difference POO1: -10.2%, 95%CI -15.9; -4.3%; P002: -
9.9%, 95% CI -15.5; -4.3). In pooled analysis (MODIFY I and MODIFY Il integrated analysis) CDI
Recurrence Rate through 12 Weeks after infusion, showed an observed difference in prevention of CDI
recurrence between bezlotoxumab and placebo of about 10% (p<0.0001).

The secondary endpoint, global cure, was defined as clinical cure of the baseline CDI episode and no
CDI recurrence through Week 12. A higher proportion of subjects had global cure in the bezlotoxumab
group as compared to the placebo group in both pivotal trials (adjusted difference PO01: 4.8%, 95%CI
-2.1; 11.7%; PO02: 14.7%, 95% CI 7.7; 21.4). Only the results from PO02 were statistically significant
with regard to this secondary endpoint.

Excluding patients that did not achieve clinical cure of the initial episode was a secondary analysis of
the recurrence endpoint and shows a lower rate of CDI recurrence in bezlotoxumab treated patients in
trial POO1 (adjusted difference -10.8%, 95%CI| -17.7;-3.8, one-sided p= 0.0013) and trial P0O0O2
(adjusted difference -13.7, 95%CI -20.4;-6.9, one-sided p <0.0001).

A prospectively planned combined analysis of the CDI recurrence rates in pre-specified subgroups of
patients across the two Phase 3 trials (FAS), showed that overall, 51 % were = 65 years of age, 29%
were = 75 years and 39 % received one or more systemic antibacterial agents during the 12 week
follow-up period. Of the total, 28 % had one or more episodes of CDI within the six months prior to the
episode under treatment (18 % of the patients had one, 7 % had two and a few patients had 3 or
more prior episodes). Twenty (20) percent of the patients were immunocompromised and 16 %
presented with clinically severe CDI. Among the 976/1554 (62%) patients who had a positive baseline
stool culture for C. difficile a hypervirulent strain (ribotypes 027, 078 or 244) was isolated in 22 %
(217 of 976 patients), of which the majority (87 %, 189 of 217 strains) were ribotype 027. These
patients presented risk factors primarily but not exclusively associated with higher risk of CDI
recurrence. The results were in favour of bezlotoxumab in patients belonging to the following
subgroups characterising a severe CDI and/or representing a prognostic risk factor of having CDI
recurrence: with history of CDI in the 6 months prior to enrolment, with clinically severe CDI at study
entry, = 65 years, and with compromised immunity.
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3.2.2 Uncertainties and limitations about favourable effects

No formal clinical dose-finding study has been performed; the selected dose of 10 mg/kg is mainly
based on non-clinical studies, PK-studies and the results achieved in the Phase 2 studies.

CDI recurrence was defined as the development of a new episode of diarrhoea following resolution of
the initial episode (“clinical cure”). However, subjects not having clinical cure of the initial episode were
considered as not having CDI recurrence and were therefore evaluated as treatment success and not
as “non-responders”. Even if pre-specified in the analysis plan, this approach is questionable. A more
appropriate approach would have been randomisation after achieving clinical cure after the initial
episode. If the objective of the treatment is the prevention of recurrence, initial clinical cure must be
achieved. This approach is reflected in the secondary endpoint “global cure” which combines initial
clinical cure and freedom from recurrence through week 12. Results were statistically significant in only
one of the two trials.

The majority of the patients in the two pivotal studies did not have severe CDI and/or prognostic risk
factors for developing severe CDI or increasing the possibility for recurrence of CDI. Low numbers of
patients with a history of CDI in the past 6 months or ever, compromised immunity, elevated
temperature and/or WBC count, impaired renal and/or hepatic function or other serious conditions like
pseudomembranous colitis, toxic megacolon, bowel perforation, ileus, or requiring a colectomy or other
surgery due to complications of CDI were included. The majority of the patients having a history of CDI
had only experienced one prior episode. Most patients were > 65 years old; however, the proportion of
patients > 75 years was limited. Around 80% of the patients had Zar score < 2, indicating a less
severe CDI. Most patients were not diagnosed with a CDI caused by a hypervirulent strain (including
ribotype 027); however, the ribotyping analyses were hampered by a large proportion of unknown
strains. Overall, these factors indicate that the enrolled patients might have suffered from mild to
moderate CDI, questioning the applicability/generalisability of study results. It is also noted that the
results are not in favour of bezlotoxumab for the larger subgroups age < 65 years and men. The
efficacy results for the primary endpoint, i.e. the overall observed difference in prevention of CDI
recurrence between bezlotoxumab and placebo, was about 10%, but lower in patients with no
identified risk factors.

Mechanistically, bezlotoxumab can only act on the toxin prior to binding to the cellular receptors. Given
that a normal immunoglobulin will access the enteric lumen to a very limited amount (if at all) some
degree of injury to the gut lining must happen in order for the product to show efficacy. It is therefore
questionable as to why the more relevant secondary endpoint, global cure (which included cure of the
initial episode), did not achieve more convincing results. Furthermore, in one of the trials, the placebo
performed numerically better as regards the clinical cure of the initial episode. It is well understood
that the Applicant did not claim the indication “clinical cure”; nevertheless an effect on the baseline
episodes is deemed clinical relevant and determines the place of bezlotoxumab in the therapeutic
armamentarium. In order to benefit from the bezlotoxumab therapy which is initiated during the
baseline episode the patient has to recover from the first episode. Furthermore the benefit is limited to
the prevention of CDI episode(s) in close timely relation to the baseline episode due to nature of the
product (i.e. half-life of 19 days).

Further on, the presence of endogenous antibodies to toxin B at baseline seems to have an influence
on clinical cure. This remains an issue of uncertainty which cannot be well explained.
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3.2.3 Unfavourable effects

In the two Phase 3 trials, the most common adverse reactions following treatment with bezlotoxumab
(reported in = 4 % of patients within the first 4 weeks of infusion) were nausea, diarrhoea, pyrexia
and headache. These adverse reactions were reported at a similar frequency in placebo treated
patients compared with bezlotoxumab treated patients.

Numerical differences in the occurrence of AEs, SAEs, and death were observed among the
bezlotoxumab treated subjects with baseline CHF, as compared to placebo-treated patients. Numbers
are, however, small.

In clinical studies, serious adverse reactions occurring within 12 weeks following infusion were reported
in 29 % of Zinplava-treated patients and 33 % in patients receiving placebo.

Overall, 10 % of subjects in the bezlotoxumab group experienced one or more infusion specific adverse
reactions on the day of, or the day after, the infusion compared to 8 % in the placebo group. Infusion
specific adverse reactions reported in = 0.5 % of subjects receiving bezlotoxumab and at a frequency
greater than placebo were nausea (3 %), fatigue (1 %), pyrexia (1 %), dizziness (1 %),

headache (2 %), dyspnoea (1 %) and hypertension (1 %). Of the patients who experienced an
infusion specific adverse reaction, the majority reported a reaction with a maximum intensity of mild
(78 %) or moderate (20 %), and the majority of reactions resolved within 24 hours following onset.

3.2.4 Uncertainties and limitations about unfavourable effects

Small sample size, underlying disease and co-morbidity as well as observed numerical difference in the
occurrence of AEs, SAEs, and death among the bezlotoxumab-treated subjects with baseline
congestive heart failure (CHF) as compared to placebo-treated patients, constitute the major
uncertainties and limitations about unfavourable effects.

3.2.5 Effects Table

Table 43. Effects Table for bezlotoxumab (Zinplava) indicated for prevention of recurrence
of Clostridium difficile infection (CDI) in adults at high risk for recurrence of CDI

Effect Short Unit Treatment Placebo Uncertainties/ Refere

Description Strength of evidence nces

Favourable Effects

Prevention No CDI Proporti POO1: CDI recurrence is defined Clinic

of CDI recurrence on of 17.4% 27.6% al
as the development of a

recurrence  through Week 12  subjects effica
in the PO02: new episode of diarrhoea cy
FAS Set 15.7% 25.7% following clinical cure of 3.1

the baseline. Subjects not
meeting the clinical cure
endpoint were considered
as not having CDI
recurrence. This approach
underestimates CDI
recurrence and might
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Short Unit Treatment Uncertainties/

Description Strength of evidence

overestimate the true

efficacy
Global Clinical cure of Proporti  POO1: Global cure was achieved Clinic
cure the baseline CDI on of 60.1% 55.2 % . . . al
episode and no subjects in both pivotal studies effica
CDI recurrence in the PO02: without reaching statistical ¢y
through Week 12 FAS Set 66.8 % 52.1% significance 3.1

Unfavourable Effects

SAE / Integrated

Death analysis of both The most frequently

hase Il trials
P reported SAEs across all

treatment groups were
CDI (4.7%), pneumonia
(2.0%), sepsis (1.8%),
diarrhea (1.6%), and
urinary tract infection
(1.5%). A numerically
higher percentage of
subjects reported SAEs
of CDI, pneumonia, and
sepsis in the placebo

group.

The interpretation is
hampered by ill
population and high
background incidence of
AEs.

Most frequently reported
reasons for death were
septic shock, sepsis,
pneumonia, cardiac
failure; generally balance
between arms;
numerically lower
number of sepsis in
bezlotoxumab arms
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3.3 Benefit-risk assessment and discussion

3.3.1 Importance of favourable and unfavourable effects

Symptoms of CDI can range from mild diarrhoea to profuse watery diarrhoea, leading to dehydration,
life threatening complications, and sometimes death. In general antibiotic therapy is effective at
resolving the symptoms. However, among patients treated for CDI, 15% to 35% experience a
recurrence of CDI. Of note, in vulnerable populations, the incidence of CDI-related morbidity and
mortality increases significantly. Therefore the prevention of recurrence is of clinical relevance. The
obtained results for the primary endpoint taken at face value are considered of sufficiently high
magnitude to be considered important. However, due to the chosen design and the analysis, there is
concern that the treatment effect is uncertain and possibly overestimated as can be deduced from the
secondary endpoints.

The relevance of the observed difference between bezlotoxumab and placebo was questioned, taken
into account that the representativeness of the patient population, in terms of the severity of the CDI
and the risk of experiencing recurrence, was considered doubtful. The efficacy outcome seems to be
dependent on the severity of the manifested CD infection or the number of risk factors, which include,
but are not limited to age > 65 years, previous CDI episodes, compromised immune system, infection
with 027 ribotype or other hypervirulent strains.

There appears however to be low to no effect of bezlotoxumab compared to placebo in patients with
less severe CDI or with few/no risk factors for developing severe CDI.

Bezlotoxumab given as a single IV 10 mg/kg dose in subjects 18 years or older, was generally well
tolerated. The observed safety profile is in general similar to placebo; however there are some
apparent imbalances in AEsS/SAEs in patients with CHF at baseline between the bezlotoxumab and
placebo arms. The numbers are, however, small and it is therefore not possible to draw definitive
conclusions on any increased risks of AE/SAEs in CHF patients treated with bezlotoxumab. Totality of
the safety data at present, suggests that there is no clear evidence that bezlotoxumab is associated
with a negative effect on heart function.

Overall, robust conclusion on safety is hampered by the small sample patient population; and the
underlying morbidity and co-morbidity of the patients. However, the safety profile is considered
sufficiently reassuring.

3.3.2 Balance of benefits and risks

Based on the totality of the data on efficacy and safety, and taking account of the conclusions reached
by the consulted experts, the patients at_high risk for CDI recurrence are considered as the appropriate
target population to receive bezlotoxumab, aiming to prevent CDI recurrence. This takes account of
the favourable results obtained in both Phase 3 trials, particularly pertaining to patients who presented
risk factors primarily (but not exclusively) associated with higher risk of CDI recurrence. The aimed
high risk groups for preventing CDI recurrence generally conform to the European guidance (ESCMID)
on “high risk” categories for CDI recurrence.
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3.4 Conclusions

The overall benefit-risk of Zinplava is positive for the prevention of recurrence of Clostridium difficile
infection (CDI) in adults at high risk for recurrence of CDI.

4. Recommendations

Qutcome

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by consensus
that the risk-benefit balance of Zinplava is favourable in the following indication:

ZINPLAVA is indicated for the prevention of recurrence of Clostridium difficile infection (CDI) in adults
at high risk for recurrence of CDI (see sections 4.2, 4.4 and 5.1).

The CHMP therefore recommends the granting of the marketing authorisation subject to the following
conditions:

Other conditions or restrictions regarding supply and use
Medicinal product subject to medical prescription.

Conditions and requirements of the marketing authorisation

Periodic Safety Update Reports

The requirements for submission of periodic safety update reports for this medicinal product are set
out in the list of Union reference dates (EURD list) provided for under Article 107c(7) of Directive
2001/83/EC and any subsequent updates published on the European medicines web-portal.

The marketing authorisation holder shall submit the first periodic safety update report for this product
within 6 months following authorisation.

Conditions or restrictions with regard to the safe and effective use of the medicinal product

Risk Management Plan (RMP)

The MAH shall perform the required pharmacovigilance activities and interventions detailed in the
agreed RMP presented in Module 1.8.2 of the Marketing Authorisation and any agreed subsequent
updates of the RMP.

An updated RMP should be submitted:
® At the request of the European Medicines Agency;

® Whenever the risk management system is modified, especially as the result of new
information being received that may lead to a significant change to the benefit/risk profile or
as the result of an important (pharmacovigilance or risk minimisation) milestone being
reached.
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New Active Substance Status

Based on the CHMP review of the available data, the CHMP considers that bezlotoxumab is considered
to be a new active substance as it is not a constituent of a medicinal product previously authorised

within the European Union.
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