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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Roche Registration GmbH submitted on 19 June 2023 an application for marketing
authorisation to the European Medicines Agency (EMA) for Piasky, 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: “Piasky is indicated for the treatment of adult and
paediatric patients with paroxysmal nocturnal haemoglobinuria (PNH) (see section 5.1).”

1.2. Legal basis, dossier content

The legal basis for this application refers to:
Article 8.3 of Directive 2001/83/EC - complete and independent application

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).

1.3. Information on paediatric requirements

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included an EMA Decision
P/0056/2023 on the agreement of a paediatric investigation plan (PIP).

At the time of submission of the application, the PIP P/0056/2023 was not yet completed.
1.4. Information relating to orphan market exclusivity

1.4.1. Similarity

Pursuant to Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
847/2000, the applicant did submit a critical report addressing the possible similarity with authorised
orphan medicinal products.

1.5. Applicant’s request for consideration

1.5.1. New active Substance status

The applicant requested the active substance crovalimab 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.

1.6. Scientific advice

The applicant received the following scientific advice on the development relevant for the indication
subject to the present application:

Date Reference SAWP co-ordinators

14 May 2019 EMEA/H/SA/4184/1/2019/111 Fernando de Andrés Trelles and
Brigitte Schwarzer-Daum
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The scientific advice pertained to the following quality, non-clinical, and clinical aspects:

>l

>l

>l

>l

>l

>

>

the approach to determine the potency of drug substance and drug product at release and during
stability for Phase III and commercial material;

the proposed non-clinical safety studies for a marketing authorisation application;

the clinical pharmacology plan, in particular in elderly patients, in patients with impaired renal or
hepatic functions, the drug-drug interaction and QT studies;

the clinical pharmacology plan to support the proposed dose and dosing regimen for the planned
pivotal Phase III studies in patients with PNH;

the clinical development programme in paediatric patients with PNH, including the
pharmacokinetic analyses based on adult and adolescent patients to determine the dose for
children <12 years of age;

the safety monitoring plan;

the measures to support self-administration of crovalimab by patients and/or caregivers at home.

1.7. Steps taken for the assessment of the product

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

Rapporteur: Alexandre Moreau Co-Rapporteur: Margareta Bego

CHMP and PRAC members on

The application was received by the EMA on 19 June 2023
The procedure started on 13 July 2023
The CHMP Rapporteur's first Assessment Report was circulated to all 4 QOctober 2023

The CHMP Co-Rapporteur's first Assessment Report was circulated to all | 16 October 2023
CHMP and PRAC members on

The PRAC Rapporteur's first Assessment Report was circulated to all 16 October 2023
PRAC and CHMP members on

The CHMP agreed on the consolidated List of Questions to be sent to 9 November 2023
the applicant during the meeting on

The applicant submitted the responses to the CHMP consolidated List of | 20 February 2024
Questions on

The following GCP inspection was requested by the CHMP and their
outcome taken into consideration as part of the Safety/Efficacy
assessment of the product:

[] A GCP inspection was performed at one investigator site in 5 March 2024
Thailand (20-24/11/23), one investigator site in the Philippines
(23-27/10/23) and the sponsor in Switzerland (4-8/12/23). The
outcome of the inspection carried out was issued on

The CHMP Rapporteurs circulated the updated CHMP and PRAC 18 April 2024
Rapporteurs Joint Assessment Report on the responses to the List of
Questions to all CHMP and PRAC members on

The CHMP agreed on a list of outstanding issues be sent to the 25 April 2024

Assessment report
EMA/332145/2024 Page 12/211




applicant on

The applicant submitted the responses to the CHMP List of Outstanding 27 May 2024
Issues on

The CHMP Rapporteurs circulated the CHMP and PRAC Rapporteurs Joint | 12 June 2024
Assessment Report on the responses to the List of Outstanding Issues
to all CHMP and PRAC members on

The CHMP Rapporteurs circulated the CHMP and PRAC Rapporteurs Joint | 21 June 2024
Assessment Report on the responses to the List of Outstanding Issues
to all CHMP and PRAC members on

The CHMP, in the light of the overall data submitted and the scientific 27 June 2024
discussion within the Committee, issued a positive opinion for granting
a marketing authorisation to Piasky on

The CHMP adopted a report on similarity of Piasky with Aspaveli, 27 June 2024
Voydeya and Fabhalta on

Furthermore, the CHMP adopted a report on New Active Substance 27 June 2024
(NAS) status of the active substance contained in the medicinal product
(see Appendix on NAS)
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2. Scientific discussion
2.1. Problem statement

2.1.1. Disease or condition

Paroxysmal nocturnal haemoglobinuria (PNH) is a rare, acquired, chronic, life-threatening blood
disorder associated with anaemia due to haemolysis. It is most frequently caused by a somatic
mutation in the PIGA gene of haematopoietic stem cells. Its onset is often insidious. Although there
have been reports of spontaneous remission, the course of the disease is generally chronically
progressive.

Haemolysis can result in a range of debilitating consequences such as severe fatigue, chest pain, and
transfusion dependence, all of which contribute to a reduced quality of life. If left untreated, PNH can
cause severe and potentially fatal complications for patients. Thrombotic events are the main cause of
severe complications and death in PNH. PNH requires life-long treatment. Therapy is aimed at
controlling complement-mediated haemolysis and thus counteracting anaemia.

2.1.2. Epidemiology

PNH may equally affect males and females, although there may be a slight female preponderance
(NORD 2021). PNH has no clear predilection for race or ethnicity (Shah and Bhatt 2021).

PNH has an annual incidence as high as 0.6 per 100,000 persons (Farooq 2020). However, this number
may be higher as the disease remains undiagnosed in individuals with limited symptomatology or
where the diagnosis is obscured in those with comorbid conditions (Cangado 2021).

PNH prevalence is estimated to be 1-2 per 100,000 persons in the general population (Cancado
2021). It is estimated that overall, in the US, Europe, and Japan, there are about 10,000 patients with
this disease (Mandala 2013; Ninomiya and Okura 2022).

Although patients can develop PNH at any age, the typical age of presentation is 30-40 years. Children
can be affected by PNH as well, but it is uncommon with PNH predominantly affecting adolescents
(Curran 2011; Shah and Bhatt 2021). According to a 2017 analysis of 4,948 patients enrolled in the
International PNH Registry, the median age at diagnosis was 36 years (inter-quartile range: 24 - 53
years) (Schrezenmeier et al. 2020). Additionally, only 4.2% of patients in this registry were younger
than 18 years of age, with a median age of 14 years (min: 1 year; max: 17 years) at enrolment of the
paediatric patients (Urbano-Ispizua 2011).

2.1.3. Biologic feature, aetiology and pathogenesis

The natural history of patients with PNH is highly variable. The disease can arise de novo or evolve
from acquired aplastic anaemia (AA). No universally accepted classification scheme is available, but the
International PNH Interest Group (IPIG) classified into 3 categories:

- Classical PNH in which patients have clinical manifestations of haemolysis or thrombosis,

- PNH in the context of the primary bone marrow disorders such as aplastic anaemia or
myelodysplastic syndromes,

- Subclinical PNH in which patients have low proportions of PNH clones but no clinical or
laboratory evidence of haemolysis or thrombosis.

Patients with haemolytic PNH tend to have near-physiological platelet and neutrophil counts, lactate
dehydrogenase (LDH) levels more than 2 times the upper physiological limit (indicative of intravascular
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[IVH]), a normocellular bone marrow, an increased reticulocyte count, and a relatively large (usually
>50%) population of PNH granulocytes. Patients with aplastic anaemia PNH (acquired AA with a low-
to-moderate proportion of a PNH clone) are severely pancytopenic. They tend to have hypocellular
bone marrow, relatively low absolute reticulocyte counts (ARCs), and low percentages of PNH
granulocytes (De Latour 2008; Socié 2016; Hill 2017; Schrezenmeier 2020).

PNH is acquired through genetic mutations in the Phosphatidylinositol N-acetylglucosaminyl-transferase
subunit A gene, which encodes a glycoprotein required for anchoring certain cell surface membrane
proteins. Patients with PNH have blood cells that are deficient in glycosyl phosphatidylinositol-anchored
proteins, including CD55 and CD59 that are complement regulators, which results in haemolysis due to
unregulated complement activation against the blood cells (Brodsky 2014; Hill 2017).

The physiopathology of PNH involves uncontrolled complement activation, resulting in intravascular
haemolysis (IVH) and extravascular haemolysis (EVH). It is uncontrolled complement activation that
leads to IVH mediated by the C5-dependent membrane attack complex and EVH mediated by
accumulation of C3 fragments on RBC surface.

2.1.4. Clinical presentation, diagnosis

Patients with PNH suffer from severe morbidities, including major adverse vascular events (MAVESs)
such as thromboembolism, chronic kidney disease, pulmonary hypertension, fatigue, dysphagia,
abdominal pain, dyspnoea, chest pain, and erectile dysfunction. Patients with PNH have variable
degrees of haemolysis depending on the degree of bone marrow failure, clone size, and degree of
complement activation, all of which may vary over time in an individual patient. Retrospective analyses
have reported that, despite the best supportive care, the 10-year survival rate in patients with PNH
ranged from 50% for patients diagnosed in the mid-20th century to over 70% recently (Schrezenmeier
2014). Thromboembolism is the leading cause of mortality in patients with PNH, accounting for up to
67% of deaths with known causes (Schrezenmeier 2020).

Limited evidence is available for comorbid conditions in PNH patients. A study in the UK on 774 PNH
patients reported AA (44%), MDS (24%), cytopenia (7%), acute leukaemia (4%), myeloproliferative
neoplasms (2%), and thrombosis with cytopenia (2%) as important co-morbidities and their
prevalence (Fattizzo 2021).

2.1.5. Management

The treatment options available to PNH patients differ significantly by country or geographical region.
The main therapeutic classes are complement inhibitors targeting C5 such as eculizumab and
ravulizumab. Recently, new medicines have been authorised such as Aspaveli (pegcetacoplan) (a C3
inhibitor) targeting the proximal complement, Fabhalta (Iptacopan), a proximal complement inhibitor
that specifically binds to FB to inhibit the activation of the AP and amplification loop and Voydeya
(Danicopan), an oral small molecule reversible inhibitor of complement factor D (FD) that selectively
blocks the complement alternative pathway (AP). Allogeneic haematopoietic stem cell transplantation
(HSCT) is a curative option that is available in certain countries but presents significant risks. In
countries where the above medical interventions are not currently available, management of patients is
mainly through supportive care (Cangado 2021).

Treatment for PNH is symptomatic and supportive where other treatment options are either not
available or not recommended depending upon the individual’s age, general health, presence of
associated disorders, severity of PNH, and degree of underlying bone marrow failure. The following
supportive care may be required or recommended: glucocorticoids to ameliorate haemolysis,
transfusions and iron supplements as supportive treatment for anaemia, and/or anticoagulants to
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prevent thrombotic episodes (Cangado 2021). In addition, immunosuppressive therapy, androgens or
haematopoietic growth factors may be administered to patients with PNH and various degrees of bone
marrow impairment (Du 2022). These supportive care approaches do not modify the disease
pathophysiology and present significant risks associated with chronic use. Long-term use of
glucocorticoids is associated with infectious complications and multi-system adverse effects that are
dose- and duration-dependent; other immunosuppressive treatments are also associated with
infectious complications. In addition, compared to C5 inhibitor treatment, supportive treatment is not
expected to improve mortality in patients with PNH (Hill 2017).

2.2. About the product

Piasky (crovalimab) is a recombinant humanised IgG1-based monoclonal antibody that specifically
binds with high affinity to component 5 (C5) of the complement system, inhibiting its cleavage into
C5a and C5b and thus preventing the formation of the membrane attack complex. Crovalimab causes
terminal complement activity inhibition aimed to inhibit terminal complement-mediated intravascular
haemolysis.

Crovalimab dosing regimen is based on body weight.

For patients switching from treatment with another complement inhibitor, the first intravenous loading
dose of crovalimab should be administered at the time of the next scheduled complement inhibitor
administration.

Solution for IV infusion and SC injection are the two pharmaceutical forms for crovalimab. Each vial of
2 mL contains 340 mg of crovalimab at a concentration of 170 mg/mL.

2.3. Type of Application and aspects on development

This application is based on a pivotal Phase III study:
- COMMODORE 2 (B0O42162), a randomised eculizumab-controlled study in complement inhibitor-naive
patients;

It is also supported by a single Phase I/II study

- COMPOSER: to assess safety, efficacy, PK and PD of crovalimab in healthy volunteers and patients
with PNH

and two additional Phase III studies:

- COMMODORE 1 (BO42161), a supportive eculizumab-controlled study in switch patients;

- COMMODORE 3 (YO42311), a supportive study in complement inhibitor-naive patients from China.

The applicant sought general scientific advice from the EMA on the development programme and
registration strategy for crovalimab in PNH (EMEA/H/SA/4184/1/2019/11I). The proposed dosing
strategy was overall supported but overexposure in certain subgroups could not be ruled out.
Regarding the development programme itself, CHMP highly recommended use of eculizumab as a
comparator for studies COMMODORE 1 and 2. The non-inferiority design for both studies was
considered acceptable, with valid subgroup analyses and handling of ICEs. Inclusion of paediatric
subjects was also discussed but was subject to further discussion with PDCO at the time of the
meeting. Also, better characterisation of drug-to-drug complexes (DTDCs) was required, based on
emerging safety data from the Phase I/II COMPOSER study.

PEI (Germany) and AEMPS (Spain) also provided scientific advice on the proposed filing strategy on 28
June 2022 and 27 September 2022, respectively.
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Concerns about inclusion of paediatric patients in the indication were raised by both health authorities.
In addition, one national agency pointed out the limited comparative data in switch patients due to
premature stop of recruitment in the randomised arms of study COMMODORE 1 for feasibility reasons.
This study is nevertheless expected to provide data on formation of DTDCs and associated risk of type
III hypersensitivity.

A pre-submission meeting with the EMA was held on 18 April 2023. The adequacy of the study
population with the claimed indication was questioned. Indeed, the number of paediatric patients
appears to be limited and no patients weighing less than 40 kg were included across studies. Also, the
evolving treatment landscape for PNH should be taken into consideration. Other concerns were raised
about DTDCs, the potential efficacy impact of anti-drug antibodies (ADAs), the chosen non-inferiority
margins and the handling of intercurrent events (ICEs).

2.4. Quality aspects

2.4.1. Introduction

Crovalimab is a novel, humanised anti-C5 monoclonal antibody (mAb) that binds to complement
protein C5 with high affinity, thereby inhibiting its cleavage to C5a and C5b, and preventing the
generation of the terminal complement complex, C5b-9 (membrane attack complex [MAC]).
Crovalimab inhibits terminal complement-mediated intravascular haemolysis in patients with
paroxysmal nocturnal haemoglobinuria (PNH).

Crovalimab finished product (FP) is provided as a sterile solution for infusion/injection. The FP is
composed of 170 mg/mL crovalimab in L-histidine/L-aspartic acid buffer, L-arginine hydrochloride,
poloxamer 188, pH 5.8 and water for injections.

Crovalimab FP is available in a single-use glass vial.
2.4.2. Active Substance

2.4.2.1. General Information

Crovalimab is a humanised monoclonal antibody based on a human IgG1 framework. The recombinant
antibody is produced in CHO cells and consists of two heavy chains and two light chains.

Structure and general properties are sufficiently described, including primary structure details. More
detail is provided in the characterisation section below.

Crovalimab has been designed based on Sequential Monoclonal Antibody Recycling Technology
(SMART-1g) using antibody engineering techniques to improve functional properties.

In addition, mutations were introduced in the Fc-portion to eliminate effector functions by abrogating
the binding to Fc gamma receptors (FcyR).

These characteristics result in a linear PK, prolonged functional half-life (t1/2), and prolonged terminal
complement activity inhibition through reduced free target (C5) accumulation.

The general information provided on crovalimab structural properties is considered to be acceptable.

2.4.2.2. Manufacture, characterisation and process controls

Manufacturers:
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Name, address and responsibility for the proposed commercial manufacturers of the active substance
(AS) have been provided. Manufacture of AS crovalimab antibody are conducted at Roche Diagnostics
GmbH, Nonnenwald 2, 82377, Penzberg, Germany.

No GMP inspections were deemed necessary within the scope of this MAA evaluation procedure.
Discrepancies arising between the application form and GMP documentation have been clarified.

For US sites, the applicant provided statements of last inspection dates and excerpts from web site -
FDA drug establishment current registration site, with expiration dates stated - 31.12.2023. For these
sites, valid GMP is confirmed in the FDA Drug Establishment Current Registration site.

All sites involved in manufacturing and control of the active substance operate in compliance with EU
GMP.

Description of manufacturing process and process controls

One batch of AS is defined as the material generated from the harvest of a single production culture,
followed by protein recovery and purification.

Cell culture and harvest process

Crovalimab is manufactured using an upstream process resembling a standard process for monoclonal
antibody manufacturing. The production bioreactor content is harvested by centrifugation and filtration
to remove cells and cell debris and filtered prior to further purification.

Purification

Crovalimab is purified and final conditioned using a combination of chromatography and filtration steps
and additional steps for removal and inactivation of potential viral contaminants prior to filling into the
container closure system.

Control of Materials:

No raw materials of human/animal origin used during crovalimab manufacturing. The source, history,
and generation of the cell substrate are sufficiently described. Overall, the generation and
characterisation of the MCB, WCB and cells at an in vitro age comply with the requirements set in the
ICH guidelines

Controls of critical steps and intermediates

The AS manufacturing process is developed with defined operational procedures, CPPs, and IPC limits
to ensure control of critical steps. The IPC limits employed to control product quality during AS
manufacture are described. Depending on criticality, IPCs are tested against defined action limits or
acceptance criteria.

Process Validation (PV) and/or Evaluation

The validation approach and data obtained are considered as acceptable. A combination of
development data, prior knowledge, clinical manufacturing experience and PV studies are used to
establish Process Parameter Acceptable Ranges and to assess PP criticality. A risk ranking and filtering
(RRF) assessment is completed for each unit operation to assess the criticality of all PPs based on prior
knowledge and product-specific development data. Scale down models (SDMs) are used in the PV
studies and the run orders are randomised to avoid systematic biases. In addition, design of
experiments (DOE) studies are orthogonal. Each process output (CQA and key performance indicator
(KPI)) is measured on each run of the study design. The evaluation of the PV study is performed for
each process output separately.
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For the assessments of PP ARs, the CQA data from PV studies are compared to the in-process pool limit
(IPPL) for each CQA.

Overall, the active substance manufacturing process has been adequately validated.

Manufacturing process development:
During development, different versions of the AS manufacturing process are used.
- Comparability:

The whole comparability strategy and studies are seen compliant with ICH Q5E. A comparability
exercise between process versions was performed to assess the impact of the manufacturing process
changes on product quality.

Overall, the results of the comparability exercise demonstrated that the manufacturing process
changes did not have an adverse impact on the quality, safety, or efficacy of crovalimab.

Characterisation
Elucidation of structure and other characteristics:

A comprehensive characterisation of the AS from both the structural and the biological points of view
has been presented in the current dossier.

Additionally, the applicant provided data on description of the methods employed for characterisation
together with the data on their qualification.

CQA Assessment:

CQAs and their acceptable ranges form the basis for the control strategy. Each CQA is controlled at the
appropriate stage in the manufacturing process. The identities of the crovalimab CQAs and the
rationales used to identify them are provided. All methods used for the characterisation studies are
qualified as fit for purpose which is endorsed considering the importance of characterisation and
structure-activity relationship studies for the CQA definition, for AS/FP specification and for the
conclusion on comparability exercise. The provided assessment/data are considered as acceptable.

Impurities:

Information regarding the process-related impurities is provided with the validations of the
corresponding methods.

A risk-based approach related to leachables from AS process and the removal of raw materials has
been provided.

Overall, the active substance manufacturing process has been adequately characterised.

2.4.2.3. Specification

Specifications:

The active substance specifications include control of identity, purity and impurities, potency,
microbiological and other general tests. The specification covers the aspects of quality, identity,
heterogeneity, purities, strength, biological activity, and safety.

Overall, the active substance specification is considered acceptable.
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Analytical procedures:

- Compendial methods

The compendial methods Appearance, pH, Bioburden and Bacterial endotoxins are performed in
accordance with the methods described in the relevant pharmacopoeia.

- Non-compendial methods

In general, the non-compendial analytical procedures are described in sufficient details. Information on
the reference standards is included where relevant. System suitability criteria are specified and found
adequate to confirm that the methods are in control during routine testing. The applicant provided
validation overviews as well as validation reports for the non-compendial methods.

- Batch analyses

Information on the use of the different batches are provided. All batch analysis results meet the
specifications that are valid at the time of testing and release for each batch. In addition, all available
release data from the AS batches produced during the PPQ and 2022 campaigns meet the proposed
commercial release specification acceptance criteria.

- Justification of AS specification:
Refer to justification of FP specification.

Reference standards of materials

Refer to the FP reference standards.

Container Closure System

The AS is stored in drug substance storage container. The specification of the container closure system
is provided. The container passed testing according to USP. The material of construction is compliant
with the compendial regulations and industry standards and the Ph. Eur.

No leachables of toxicological concern are detected.

2.4.2.4. Stability

A post approval stability commitment has been made.

The proposed shelf life of 36 months at — 40°C is considered acceptable.
2.4.3. Finished Medicinal Product

2.4.3.1. Description of the product and pharmaceutical development

Description of the product

The finished product is provided as a sterile clear to strongly opalescent, almost colourless to brownish
yellow, solution for infusion/injection.

The finished product is formulated as 170 mg/mL crovalimab at pH 5.8, which is the same composition
as the active substance. Excipients used in the formulation are histidine, aspartic acid, arginine
hydrochloride and poloxamer 188. All comply with the requirements and specifications of the relevant
Ph. Eur. monographs.
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The manufacturing fill parameters were adequately selected to withdraw and administer the nominal
volume as declared on the label. The container closure system consists of a Type I glass vial with a

fluoro resin-laminated butyl rubber stopper and crimped with an aluminium seal fitted with a plastic
flip-off cap.

Pharmaceutical development

A total of four crovalimab formulations were used during development. Changes in formulation during
development were sufficient. The rationale used to select the excipients has been sufficiently described
in the dossier.

Two finished product manufacturing sites have been established, and the applicant explicitly stated
that the differences between the sites are site-specific technical adaptations that were needed due to
equipment differences, with no impact on the quality of the final product.

Comparability exercises were performed on finished product batches produced using different
manufacturing process versions employed during development, at different manufacturing sites. The
comparability showed that there is no significant difference in product quality. Based on the
comparison of relevant quality attributes, each set of pre- and post-change finished product batches
was determined as suitable for its intended use. The comparability exercises included a quantitative
and qualitative comparability assessment of quality attributes, as well as a comparison of accelerated
and stress stability data.

Compatibility of the container closure system with the dosage form was adequately assessed with
respect to physicochemical testing (i.e. extractables and leachables), stability testing, and container
closure integrity testing.

Crovalimab finished product contains no preservative. The microbiological quality complies with
European requirements for sterile products and is ensured by a combination of various measures -
sterile product-contact components, sterile in-line filtration, environmental and media monitoring - and
is confirmed by microbiological IPC testing as well as sterility release testing.

Crovalimab is used diluted for intravenous (IV) infusion and undiluted for subcutaneous (SC) injection.
For 1V infusion, crovalimab solution is intended to be diluted in 0.9% sodium chloride immediately prior
to use. For SC injection, the solution from the vial is intended to be transferred to the injection syringe
immediately prior to use. To address potential hold times after the preparation of the infusion bag or
syringe and prior to administration, compatibility studies were conducted to confirm the stability of the
finished product under recommended in-use conditions. Physicochemical stability of the diluted infusion
or syringe were demonstrated for the durations and conditions as listed in the product information.
From a microbiological point of view, the prepared infusion bag or syringe should be used immediately.

2.4.3.2. Manufacture of the product and process controls

The finished product manufacture, release and stability testing sites are specified in the dossier. Roche
Pharma AG, Germany will be responsible for batch certification in Europe. Valid GMP certificates are
available for the finished product sites.

All sites involved in manufacturing and control of the finished product operate in compliance with EU
GMP.

Description of manufacturing steps with process flow diagram for each site is presented. The main
manufacturing steps include AS thawing, pooling and mixing, bioburden reduction filtration, sterile
filtration and filling, capping and crimping, final vial inspection, labelling and secondary packaging and
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storage/transportation. Process and hold times and acceptable ranges for the CPPs/non-CPPs for
different manufacturing steps that were confirmed during the PPQ are summarised for each
manufacturing. One bioburden reduction refiltration is permitted in exceptional cases, such as a
technical issue on the filling machine. The impact of refiltration was evaluated at manufacturing scale.

IPCs with action limits/acceptance criteria for manufacture of FP are provided for each manufacturing
site. Setting up the IPC ranges as action limits and acceptance criteria depending on criticality is
appropriately justified, and the procedures for deviations from the established ranges are described.
The proposed ranges have been confirmed during the PPQ. Bioburden analytical method of IPC
samples is sufficiently described and considered suitable for the intended purpose.

Process design studies, which were performed using either small-scale models or manufacturing-scale
equipment, evaluated the potential impact of process parameters on relevant critical quality attributes.
Representativeness of small-scale models is appropriately justified in the dossier. The selection of CPPs
and non-CPPs was appropriately justified. The summaries of manufacturing-scale process leachable
studies are provided. The results demonstrate that the levels of organic leachables from the FP process
are below levels of toxicological significance, therefore process equipment is safe with regards to
organic leachables. The list of tested product-contact materials is provided, as requested.

The PPQ activities included validation of all manufacturing steps, process and hold times, media fills
and shipping qualification. A total of three consecutive crovalimab FP PPQ runs were performed at each
proposed commercial sites and at the proposed commercial range of batch sizes. A bracketing
approach was used to cover the minimum and maximum batch sizes, which is acceptable. Data from
the PPQ batches showed that all CQAs met their acceptance criteria, all IPCs met their acceptance
criteria or action limits, respectively, all CPPs and non-CPPs were maintained within their acceptable
ranges and process performance was consistent between the PPQ batches. The manufacturing process
is considered validated, within the commercial range of batch sizes, and the provided data are
generally acceptable.

The proposed process and hold times have been successfully demonstrated. For the media fill,
representative existing qualification data have been presented, which is acceptable. All acceptance
criteria were met, demonstrated the acceptability of finished product aseptic processing. Media fill time
supports the total the maximum sterile filtration and filling time.

Several studies have been performed to ensure that shipment of crovalimab finished product via
qualified passive and active thermal shipping systems is adequate from a thermal and mechanical
perspective. The results indicate that the finished product is adequately protected during shipping and
that mechanical stress conditions have no impact on product quality. The information provided is
acceptable.

2.4.3.3. Product specification

Specifications

The finished product specifications include control of identity, purity and impurities, potency,
microbiological and other general tests.

The crovalimab finished product specifications were established using ‘state of the art’ methods.
Overall, the proposed specifications are considered appropriately justified and sufficient to deliver
product with consistent quality.

Assessment report
EMA/332145/2024 Page 22/211



Acceptance criteria setting is based on a combination of several factors: clinical experience, stability
and process effects, product-specific knowledge, prior knowledge, current compendia or regulatory
guidelines, and formulation development studies.

Characterisation of impurities

Regarding the potential presence of nitrosamine impurities in crovalimab finished product, the
applicant states that none of the components carry a risk of introducing possible nitrosamine impurities
into the final finished product, either during manufacturing or during storage, and thus, testing of
nitrosamines is not required. A summary of the nitrosamine risk assessment has been provided.

The assessment for elemental impurities was conducted according to ICH Q3D and showed that there
are no concerns related to elemental impurities in the drug product produced at the site of commercial
manufacture.

Analytical procedures and reference standards

The methods for finished product were validated as per ICH Q2 R1 requirements. The applicant
established appropriately characterised in-house primary and working reference standards, prepared
from lot representative of production. Working reference standards used in the testing of production
lots was calibrated against the primary reference material. Documentation of the qualification, storage
conditions and stability programme of primary and working reference standards was provided. Protocol
for qualification of future primary and working reference materials was also described.

Batch analysis

Analytical results of finished product batches including process validation and clinical trials batches are
provided. All batches were manufactured at the intended commercial sites -using the commercial
formulation. All results comply with the defined acceptance criteria.

Container closure

The primary container closure system of finished product is described in sufficient detail. Drawings with
critical dimensions and specifications are provided, as well as reference to compendial requirements,
where applicable.

The product-contacting materials are said to be suitable for packaging sterile liquid products. Details
regarding sterilisation method for the CCS, its validation and sterilisation sites, were provided as
requested.

The extractables and leachables studies have been provided.

The applicant provided a brief description of the secondary packaging.

2.4.3.4. Stability of the product

A 3-year shelf-life is claimed for the finished product, when stored at 2-8°C and protected from light.

This claim is based on data generated from a combination of process validation and representative
clinical batches. Stability studies were carried out in accordance with current ICH guidelines. The
containers used in the stability studies were the same as those proposed for routine storage.
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The applicant confirmed that in all stability studies (at all conditions, including photostability,
temperature cycling studies, with all batches), the methods are appropriately described.

Additional stability studies (i.e., photostability and temperature excursion and patient conveniences
studies) were conducted. Results showed that the product is light sensitive and thus should be stored
protected from light. Data generated from temperature cycling confirm stability of finished product
under conditions that might occur during manufacturing, shipping, and handling. Statement in product
information that "Once removed from the refrigerator, the unopened vial can be kept at room
temperature (up to 30°C) in its outer carton for no longer than 7 days” is considered suitably
demonstrated.

In—-use stability has been satisfactorily addressed via both physicochemical and microbiological studies.

In conclusion, the proposed shelf life of 3 years and storage conditions (2-8°C, unopened vial) can be
granted. Once removed from the refrigerator, the unopened vial can be kept at room temperature (up
to 30 °C) in its outer carton for no longer than 7 days. All of the above considerations are correctly
reflected in the product information.

2.4.3.5. Adventitious agents

Three model viruses were used for the viral clearance studies: X-MuLV, MMV and SV-40. The applicant
claimed the presence of 4 steps involved in viral removal/inactivation: affinity chromatography, low pH
treatment, MMAEX and small virus retentive filtration. The overall viral safety of crovalimab is
considered satisfactory.

Questions regarding bioburden testing for non-viral adventitious agents and other concerns raised
regarding viral clearance studies data and safety margin calculation have been satisfactorily addressed.

The data provided give sufficient assurance regarding non-viral adventitious agents (risk of
contamination with animal TSE) and viral adventitious agents aspects.

2.4.4. Discussion and conclusions on chemical, pharmaceutical and
biological aspects

Module 3 is considered to be a good quality dossier. Information on development, manufacture and
control of the active substance and finished product have been presented in a satisfactory manner. The
outstanding issues have been satisfactorily answered by the applicant. From a quality point of view,
marketing authorisation can be granted.

2.4.5. Conclusions on the chemical, pharmaceutical and biological aspects

The overall quality of Piasky is considered acceptable when used in accordance with the conditions
defined in the SmPC. The different aspects of the chemical, pharmaceutical and biological
documentation comply with existing guidelines.

No further recommendations for future quality development have been made.

In conclusion, based on the review of the quality data provided, it is considered that the marketing
authorisation application for Piasky is approvable from the quality point of view.
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2.5. Non-clinical aspects

2.5.1. Introduction

The non-clinical toxicology programme of crovalimab characterised general toxicity and toxicokinetics
following IV and SC administrations up to 26 weeks in a single pharmacologically relevant species
(cynomolgus monkeys), as recommended in ICH S6(R1) guideline. One DRF study was first performed
(non-GLP compliant) with crovalimab administration by IV and SC routes for 2 weeks. Then, one
pivotal with 2 different administration schemes (IV up to 4 weeks with 17-week recovery and SC up to
5 months with no recovery) was performed as same as the long-term term study in which both
administration routes were used (26-week GLP study SC QW and IV Q2W with 26-week recovery).
Since the cynomolgus monkey was the only demonstrated pharmacologically relevant species, an
enhanced pre- and postnatal development (ePPND) study was conducted in line with ICH S6(R1)
guideline. An assessment of the reproductive organs was also included in the repeat-dose toxicity
studies to address any potential effect on fertility. Tissue cross reactivity, cytokine release, serum
compatibility, and haemolytic potential of crovalimab were assessed in vitro.

2.5.2. Pharmacology

2.5.2.1. Primary pharmacodynamic studies

In vitro studies

Crovalimab binds human C5 (hC5) and cynomolgus monkey C5 (cyC5) to the same extent (1.72 and
2.00 x10-10 mol/L, respectively) and its binding is pH dependent. No binding to rat C5 (rC5) and a
weak binding to mouse C5 (mC5) were detected. Inhibition of crovalimab against RBC lysis induced by
complement activity was studied in the serum of various species. In human and cynomolgus monkey
serum, crovalimab dose-dependently inhibited antibody-sensitised chicken RBC lysis with ICso values of
0.834 and 0.958 ug/mL, respectively. However, RBC lysis induced in rabbit or rat serum was inhibited
to less than 50% at the maximum tested concentration of 301 ug/mL. These in vitro results confirmed
that rat, mice and rabbit were not pharmacologically relevant species and therefore were excluded to
be selected as species in the toxicity studies. Dog species as relevant pharmacologically animal model
was not assessed. The in vitro PD studies confirmed that cynomolgus monkey is pharmacologically
relevant species as binding of hC5 and cyC5 and inhibitory activity results in human and cynomolgus
monkey sera were similar.

Submitted literature reference (Fukuzawa and al. Scientific Reports 2017) indicated crovalimab binds
to a different C5 epitope than eculizumab and consequently ravulizumab.

Finally, in vitro PD programme demonstrated that the affinity of crovalimab to hFcRn or cyFcRn (same
extent: KD 1.70 and 1.78 x10-7 mol/L) was approximately 10-fold greater than that of trastuzumab
which has a native human IgG1 Fc region. It is agreed that this may contribute to a prolonged plasma
exposure of crovalimab through enhancing the FcRn-mediated recycling following endocytotic uptake.
It is acknowledged that this mechanism of enhancing the FcRn-mediated recycling following
endocytotic uptake was also mentioned as responsible for the longer effect of ravulizumab compared to
eculizumab. No comparison between affinity of crovalimab to hFcRn and affinity of ravulizumab to
hFcRn have been investigated.

In vivo studies

In vivo pharmacodynamic activity with measurements of total C5, free C5 and CH50 concentrations
and RBC lysis assay was assessed in animal safety programme. The results of PD measurements are
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presented with no distinction between results from ADA-negative and ADA-positive animals. Therefore,
no information on the extent of ADA impact on the PD effect has been provided. However, it could be
concluded from the 26-week presented PD results that inhibition of terminal complement activity was
observed in all treatment groups despite the emergence of ADA and reduction of crovalimab exposure
in some ADA-positive animals. Almost all animal in the pivotal 26-week study were ADA-positive, only
few of them presented a PK impact but the PD is conserved during the entire treatment period and
only a trend towards recovery is observed at the end of recovery period of 26-weeks. Total C5 tended
to accumulate after the administration of crovalimab (4-fold maximum) and free C5 concentrations
decreased in dose-dependent manner rapidly after crovalimab injection.

2.5.2.2. Secondary pharmacodynamic studies

The affinity of crovalimab to hFcyRs and cyFcyRs was little or none. Crovalimab had markedly weaker
binding activity to C1q compared with rituximab. Crovalimab is unlikely to induce effector functions.
Crovalimab is therefore unlikely to activate immune cells or complement.

2.5.2.3. Safety pharmacology programme

No dedicated safety pharmacology studies were performed. No effects on general behaviour and
neurobehavioral function, respiration and the cardiovascular system were seen after the first dose or
following repeated dosing in the repeated-dose pivotal studies.

2.5.2.4. Pharmacodynamic drug interactions

The drug-target-drug complex (DTDC) formation between crovalimab with another anti-C5 antibody
(eculizumab surrogate antibody) was studied. The recycling properties of crovalimab were not impaired
by the DTDC formation. No DTDC data have been presented with ravulizumab.

2.5.3. Pharmacokinetics

The pharmacokinetics of crovalimab were studied in cynomolgus monkeys, a pharmacologically
relevant species. Pharmacokinetic assessments were based on quantification of total target binding-
competent crovalimab in plasma and detection of anti-drug antibodies (ADAs). Crovalimab was
administered to cynomolgus monkeys as single intravenous (IV) administrations over the dose range
of 0.8 to 20 mg/kg, and as single subcutaneous (SC) administration at 4 mg/kg. Crovalimab
pharmacokinetics after repeated IV and SC dosing were assessed as part of three repeat-dose
toxicology studies at doses up to 160 mg/kg IV and 100 mg/kg SC. The toxicokinetics of crovalimab
was also assessed in an enhanced pre- and postnatal development (ePPND) study in cynomolgus
monkeys, receiving a loading dose of 100 mg/kg as IV bolus on gestation day 20 (GD20), similar to
the recommended clinical dosing regimen and to reduce ADA formation, followed by repeated weekly
(QW) SC doses of 10 or 100 mg/kg until delivery.

Absorption

The measured bioavailability after single SC administration of 4 mg/kg in cynomolgus monkeys was
approximately 69%. A slow absorption was measured with Tmax around 1-3 days (up to 7 days). The
steady state was reached around week 9-week 11 of dosing which is consistent with the dosing
frequency and the elimination half-life.

Crovalimab pharmacokinetics were independent of dose over the dose range of 0.8 to 160 mg/kg. Both
AUC and Cmax exposure increased in a dose-proportional manner in the 25-fold dose range from 0.8
to 20 mg/kg. No sex differences were observed through the performed PK programme.
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Crovalimab was immunogenic and induced ADA production in cynomolgus monkeys in almost all
treated monkeys. In some ADA-positive monkeys, an increased systemic CL was observed with a
decreased exposure; however, the PD activity is maintained during the whole treatment period and
partially recovered in the treatment free period. Therefore, ADA are not considered limiting the
toxicological assessment in the presented toxicity studies. Immunogenicity observed in cynomolgus
monkeys is not considered predictive of the potential immunogenicity of crovalimab in humans.

Distribution, metabolism and excretion

Traditional distribution studies were not conducted for crovalimab, which is an antibody with a
molecular weight of 145 kDa. Due to its molecular size, crovalimab is expected to be primarily confined
to the vascular space, which is typical for IgG-based mAbs.

CL was in the low range for an IgG (2.66-2.86 mL/kg/d) and independent of the dose. Vss exceeded
the plasma volume (69.5-71.8 mL/kg), indicating some distribution into tissues. Crovalimab was
transferred via the placenta in pregnant monkeys. Crovalimab was eliminated with a mean ti2 up to 53
days after SC administration once a week in 26-week monkey study. Crovalimab presented a long half-
life which is consistent with the recycling properties of crovalimab by binding to the FcRn.

Pharmacokinetic drug interactions

No pharmacokinetic drug interaction studies were conducted.

2.5.4. Toxicology

Several batches were used in the non-clinical programme. The batches used for pivotal repeated-dose
toxicity studies (4-week/5-month and 26-week studies) as well as GLP TCR study, GLP haemolysis and
blood compatibility and non-GLP cytokine release assay were obtained from manufacturing process
v.01 and ePPND was performed with crovalimab from manufacturing process v.02. These
manufacturing processes v.01 and 0.2 were also used in clinical studies and were determined to be
comparable to the commercial batches manufactured (manufacturing process v1.0). However, the two
following batches 5D22SKY and LO9LO15-SG115 were not found in the quality dossier, as these two
batches were used for non-pivotal studies (2-week DRF and non-GLP TCR studies). Formulations used
in cynomolgus monkey was not compared to the one administered in humans.

2.5.4.1. Single dose toxicity

No dedicated single-dose toxicity studies were performed. No relevant findings were observed after the
first dose in the repeated-dose studies.

2.5.4.2. Repeat dose toxicity

A dose-range finding study was conducted in cynomolgus monkeys (non-GLP study). Crovalimab was
administered by IV and SC routes up to 100 mg/kg IV every two weeks (total 2 doses) and up to 40
mg/kg/week SC (total 3 doses). Crovalimab was well tolerated and the exposures were up to 8-fold
the median exposure in human measured in the pivotal study (IV) and exposure after SC
administration (highest dose) was in the clinical range. Pharmacological activity was confirmed despite
all animals presenting an ADA response which impacted the crovalimab exposure in some ADA-positive
animals.

The first pivotal study (GLP-compliant) was then performed. Crovalimab was administered IV at dose
levels of 10, 40, and 160 mg/kg to cynomolgus monkeys QW for 4 weeks (17-week recovery, total of 5
doses), and was administered to an additional group SC at a dose level of 40 mg/kg QW for 5 months
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(without recovery period, total of 22 doses). Exposures were respectively 15-fold (IV) and 7-fold (SC)
higher than in humans at the maximum recommended dose. Detection of ADA by immune complex
assay revealed a positive response in 23 out of 26 animals treated by IV route at D29 and in 4 out of 6
treated by SC route at D22. Most of the ADA positive animals showed no clearly decreased exposure.
Pharmacological activity was demonstrated as shown by decreased complement activity during the
whole treatment period in both groups returning fully or partially to control levels in some animals by
the end of the recovery. After SC injection, very slight local inflammation was observed. After IV
injection, arteritis/periarteritis in several tissues in 8 animals were observed. There were no apparent
differences in the incidence or severity in the arteritis/periarteritis observed at the end of recovery
period compared with those at the end of the dosing period. The immunohistochemistry analysis
revealed that the presence of the granular deposits in these observed arteries (except 1 tissue in 2
animals) is consistent with processes of immune complex formation, deposition, pathogenicity, and
clearance in these animals.

The second pivotal study is a long-term study in cynomolgus monkeys (GLP-compliant study).
Crovalimab was administered SC at dose levels of 10, 40, and 100 mg/kg QW for 26 weeks after a
single IV injection of 100 mg/kg on Day 1 of the study and was administered to an additional group IV
at a dose level of 160 mg/kg. A recovery of 26 weeks was added in both groups. Exposures (AUC)
observed were respectively 18-fold (SC) and 17-fold (IV) higher than in humans at the maximum
recommended dose. ADA were detected in 21 out of 30 animals in the SC groups (D36) and in 8 out of
10 animals in the IV group (D15). Crovalimab concentrations decreased in some animals probably due
to ADA, but complement activity was inhibited in all the animals during the whole treatment period and
returning fully or partially to control levels by the end of the recovery period. Total of 6 animals
presented arteritis/periarteritis in one or several tissues in SC 100 mg/kg/week and IV 160
mg/kg/QOW, all animals were tested ADA-positive. In 1 male in the 160 mg/kg (IV) group, in addition,
a slight membranoproliferative glomerulonephritis accompanied by tubule-interstitial changes,
urinalysis changes, and high serum creatinine were also observed at the end of the dosing period.
These changes were considered to be due to immune complex deposition; however, no IC analysis was
performed with the tissues presented arteritis/periarteritis as it was performed after the first pivotal
study. Reversible local effects perivascular mononuclear cell infiltrate in the subcutis at the injection
site was observed in all SC groups.

The adverse effects observed through the repeated-dose toxicity programme appear to be
coherent/consistent. Sufficient exposures were achieved in animals and pharmacological activity were
maintained during the whole treatment period despite the presence of ADA in most of the tested
animals. Arteritis/periarteritis in several tissues were observed in non-pivotal and in pivotal repeated-
dose studies and one animal presented a glomerulonephritis at the highest dose tested in the toxicity
programme. The immunohistochemistry analysis performed with tissues collected from the first pivotal
study confirms that these changes could be due to immune complex deposition. The applicant justified
to exclude this effect as not relevant to the human situation to determine the NOAEL.

Local injection site reactions were observed after repeated SC administration. These reversible changes
included infiltration of inflammatory cells in the subcutis throughout the dosing period and might be
caused by administration of a foreign protein.

2.5.4.3. Genotoxicity

No genotoxicity studies were conducted as crovalimab is a biotechnology-derived pharmaceutical.
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2.5.4.4. Carcinogenicity

Similarly, no carcinogenicity studies were conducted as crovalimab is a biotechnology-derived
pharmaceutical.

2.5.4.5. Reproductive and developmental toxicity

An enhanced pre- and postnatal development (ePPND) study was conducted in cynomolgus monkeys
administered an IV loading dose of 100 mg/kg on GD20, followed by once weekly SC injections of
either 10 or 100 mg/kg up to parturition. A control group was treated similarly with the vehicle. The
dams and infants were then observed untreated for 6 months. There was no treatment-related effect
on pregnancy outcome. Pharmacological activity was demonstrated by decreased complement activity
in maternal animals during the whole treatment period in both groups returning fully (low dose) or
partially (high dose) to control levels by the end of the lactation period; a reversible decrease in
complement activity was also noted in infant animals of the high dose group. No adverse treatment-
related effect on postnatal infant development was observed, including skeletal development and
immunological development (immunophenotyping, TDAR). Exposure of infant animals to crovalimab
was confirmed during the post-natal period and resulted most likely from in utero exposure involving
FcRn. The NOAEL for pre- and postnatal development was 100 mg/kg/dose in this study,
corresponding to exposure levels (AUC) 5- to 14-fold higher than in humans at the maximum
recommended dose.

In the 26-week repeat-dose toxicity study conducted in sexually mature cynomolgus monkeys, there
was no treatment-related effect indicative of a potential treatment-related effect on fertility based on
results of semen analysis, evaluation of menstrual cycles, and weight and histopathology of
reproductive organs. A tissue cross reactivity study revealed no binding of crovalimab to testis tissues
in cynomolgus monkeys, which further suggests that crovalimab is unlikely to have a direct effect on
the seminiferous epithelium. There are published data that focal atrophy of the seminiferous tubules in
the testes can be seen in mature non-human primates, characterised by features including segmental
dilation of the seminiferous tubule with thinning of the germinal epithelium, sperm stasis, and/or a
decreased number of germ (Creasy, 2012; Pereira Bacares et al., 2017).

Paediatric development from 2 years of age in the PNH indication is supported notably by the
completed ePPND study showing no adverse treatment-related effect on postnatal infant development
(incl. immune function).

2.5.4.6. Toxicokinetic data

See repeated-dose toxicity section below.

2.5.4.7. Local tolerance

No dedicated local tolerance studies were conducted.

2.5.4.8. Other toxicity studies

A GLP tissue cross-reactivity study was performed to evaluate potential binding of crovalimab to a
panel of 36 human and monkey tissues at concentrations of 1 and 10 pg/mL. The tissue cross-
reactivity data confirms the expected binding pattern. Compared to the human tissue panel, there was
less staining in the cynomolgus monkey tissue panel. This was interpreted to represent differences in
the dying process.
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Crovalimab up to 17.2 mg/mL is considered compatible with human serum and blood. Very slight
reddish colour change without accompanying increase in haemoglobin concentration at 172 mg/mL but
this finding was not considered as haemolysis.

The risk for cytokine mediated IRR/CRS of crovalimab was determined as comparable to other low-risk
compounds.

2.5.5. Ecotoxicity/environmental risk assessment

In accordance with the guideline CHMP/SWP/4447/00 (1), crovalimab as a protein is exempted from
an environmental risk assessment since proteins are unlikely to result in a significant risk to the
environment. Therefore, crovalimab is not expected to pose a risk to the environment.

2.5.6. Discussion on non-clinical aspects

Pharmacology

The rationale for the development of Piasky is understood and acknowledged from a non-clinical point
of view. The main points which differ from already approved treatments for PNH are: different binding
epitope on C5 - could be better for patients with C5 Arg885His single nucleotide polymorphisms
(SNPs), final formulation which enables self-medication (low volume, high concentration), and a long
half-life which is consistent with the FcRn-mediated recycling properties of crovalimab. The Fukuzawa
paper is accepted as evidence of the new recycling model of Antibody binding to target. Even though
there are no studies presented in which the new “recycling” method of the antibody is demonstrated,
the Fukuzawa paper is considered sufficient.

Pharmacodynamics studies demonstrated that cynomolgus monkey is pharmacologically relevant
species (crovalimab binds hC5 and cyC5 to the same extent) and that rat, mice and rabbit were not
pharmacologically relevant species and therefore were not selected as species in the toxicity studies.
Dog species as relevant pharmacologically animal model was not assessed, and justification of these
data lacking could have been appreciated. The higher affinity of crovalimab to hFcRn or cyFcRn may
contribute to a prolonged plasma exposure of crovalimab through enhancing the FcRn-mediated
recycling following endocytotic uptake. A comparison between affinity of crovalimab to hFcRn and
affinity of ravulizumab to hFcRn would have been appreciated.

No dedicated in vivo pharmacology studies were conducted. Complement inhibition and target
engagement (free and total C5 concentrations) were assessed in a single-dose PK/PD study and in the
repeat-dose toxicity studies in cynomolgus monkeys. Pharmacological activity was confirmed to be
maintained through the whole treatment duration and partly or fully reversed at the end of the
recovery period consistently with the long elimination half-life, even if emergence of ADA was observed
in almost all treated monkeys.

Crovalimab is unlikely to induce effector functions. DTDC formation is expected for any C5 inhibitors
binding to a different epitope than crovalimab. It is expected that crovalimab would bind to hC5-
eculizumab to form DTDCs larger than 8 Ab and 8 hC5 molecules in plasma and its pH-dependent
dissociation characteristic would be exerted at pH 6.0. The applicant didn’t discuss in the nonclinical
part the safety impact of DTDC formation in humans. The impact of DTDC formation on the safety
profile of crovalimab is discussed in clinical safety section. An adequate warning regarding DTDC
formation is included in sections 4.2, 4.4, 4.5 and 4.8 of the SmPC.

The applicant did not investigate if DTDCs are formed with different C5 inhibitors and did not confirm
this issue in vivo. This would have provided information on the safety signals which could arise from
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DTDC formation. Since the issue of forming DTDC is controlled and supervised from a clinical point of
view, no concern is raised in the nonclinical part of the assessment.

The pharmacology package is adequate, and the mechanism of action is adequately presented in the
SmPC section.

Pharmacokinetics
The methods of analysis are considered appropriate.

Traditional distribution, metabolism and excretion studies were not conducted for crovalimab. The
pharmacokinetics of crovalimab were studied only in cynomolgus monkeys, as it is the only
demonstrated pharmacologically relevant species. Pharmacokinetic assessments were based on
quantification of total target binding-competent crovalimab in plasma and detection of anti-drug
antibodies. One single-dose PK/PD study was performed in addition to the TK parameters measured in
repeated-dose toxicity studies. The SC bioavailability was measured at approximately 69%. Crovalimab
pharmacokinetics were independent of dose over the dose range. Both AUC and Cmax exposure
increased in a dose-proportional manner. No sex differences were observed. Crovalimab was
immunogenic and induced ADA production in cynomolgus monkeys in almost all treated animals but
the pharmacologic activity is preserved during the whole treatment period and partly or fully recovered
during the recovery period, consistently with the long half-life. Immunogenicity observed in
cynomolgus monkeys is not considered predictive of the potential immunogenicity of crovalimab in
humans. The PK parameters measured were consistent with the IgG-based mAbs profile.

Toxicology

To support the proposed treatment of adult and paediatric patients with PNH, crovalimab was studied
in non-clinical toxicology studies that meet requirements as defined in ICH guideline S6(R1). PD data
supported the use of monkey as the only pharmacologically relevant species. Toxicity potential was
studied up to 26 weeks with addition of 26 weeks recovery considering the long elimination half-life of
the product. Sufficient exposures were achieved in animals and pharmacological activity was confirmed
to be maintained through the whole treatment duration even if emergence of ADA was observed in
almost all treated monkeys. Pharmacological activity was partly or fully reversed at the end of the
recovery period consistently with the long elimination half-life.

Arteritis/periarteritis in several tissues were observed in animals at almost all tested doses. This non-
dose-dependent finding was detected in animals during dosing period, as well as after the cessation of
dosing, with no apparent differences in the incidence or severity. It was mainly represented by
inflammatory cell infiltration within and surrounding the vessel wall, while the vascular wall remained
intact. No abnormal changes were observed in clinical signs or other parameters associated with
inflammation. In addition, glomerulonephritis was also observed in one animal with arteritis. This
animal presented with slight degeneration/regeneration of the tubule, hyaline and RBC casts,
interstitial infiltrate of neutrophils and interstitial fibrosis associated with positive occult blood (grade
4), erythrocytes (grade 2) in urinary sediments and high creatinine in blood chemistry, which is
considered secondary to glomerulonephritis. An immunohistochemistry study was conducted to provide
further information regarding the formation of immune complexes, since the occurrence of
arteritis/periarteritis is supposed to be related to immunogenicity. The presence of granular deposits
containing crovalimab (human IgG), ADA (monkey IgG or IgM), and/or C3 correlates with immune
complex formation and deposition. Indeed, deposits were detected in arteries of all selected tissues
from 3 out of 5 animals with histopathologically confirmed arteritis/periarteritis. Although observed
deposits were not present in arteries of examined tissues from other 2 animals with arteritis, increased
staining of crovalimab, ADA, and/or C3 in mononuclear cells associated with arteritis was noted in
these tissues. Taking into account that blood vessel walls and renal glomeruli are two of the most
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common sites for immune complex deposition, sometimes evident as granular deposits, arteritis and/or
glomerulonephritis noted in crovalimab studies are consistent with the characteristic of immune
complex-mediated injury reported for other biotherapeutics ([Bugelski and Treacy 2004], [Rojas et al.
2005], [Ponce et al. 2009], [Shmagel and Chereshnev 2009], [Brinks et al. 2011], [Heyen et al.

2014], [Leach et al. 2014], [Rojko et al. 2014], [Frazier et al. 2015]). Therefore, these changes could
be considered as not relevant to the clinical situation and excluded for the determination of the NOAEL
as proposed by the applicant.

Local injection site reactions were observed after repeated SC administration. These reversible changes
included infiltration of inflammatory cells in the subcutis throughout the dosing period and are caused
by administration of a foreign protein.

Besides observed arteritis/glomerulonephritis and local injection site reactions, focal atrophy of the
tubules in the testes was noted in males across all dose groups, including the control group following
histopathological examination in the 6-months repeat-dose toxicity study. This change, which consisted
of focal luminal dilation, decreased number of spermatogenic cells, sperm stasis, and Sertoli cell
vacuolation, was unilateral after SC administration, but bilateral after IV administration in mature male
cynomolgus monkeys. At the end of the recovery period, very slight or slight focal atrophy remained in
both tested and control animals. The applicant stated that no crovalimab-related changes were noted
in semen analysis, weights of testes and epididymis, and microscopically in the male accessory
reproductive organs or endocrine organs. Furthermore, published data have described focal atrophy of
the testicular tubules in mature NHPs and based on similar morphology of the testicular changes
between affected animals in this study and reported data, the applicant considered the finding in the
testes not to be related to crovalimab ([Vidal et al. 2022], [Pereira Bacares et al. 2017]). However,
statistically significant low absolute testis (right) weight and low absolute epididymis (total) weight
were measured at the end of the dosing period in animals from two different dose groups. In addition,
4 out of 6 animals from these groups developed bilateral focal atrophy in the testes. Although an
incidence of this change was similar between SC dosed animals and control animals, slightly higher
incidence and bilateral occurrence were noted in IV dosed animals at the end of the dosing period.
Dose-dependent increase in exposure was measured across SC dose groups, as well as similar
exposures between IV dosed animals and animals dosed with the highest SC dose. Considering that TK
data revealed no clear correlation between histopathological finding and systemic exposure, and no
binding of crovalimab to testicular tissues from cynomolgus monkeys was detected in TCR study, the
observed focal atrophy in the testes is unlikely to be associated with crovalimab treatment.

Genotoxicity

In accordance with ICH S6 (R1), genotoxicity studies are not applicable or needed for biotechnology-
derived pharmaceuticals. It is not expected that large peptides/proteins, such as crovalimab, would
interact directly with DNA or other chromosomal material.

Carcinogenicity

Furthermore, standard carcinogenicity bioassays are generally applicable for biotechnology-derived
pharmaceuticals. However, crovalimab inhibits terminal complement activity and due to its
immunosuppressive potential, the applicant provided a full carcinogenicity assessment. Crovalimab is
not expected to have direct interactions with DNA, and consequently does not promote carcinogenicity
or malignant transformation of cells and tissues via mechanisms involving direct DNA damage. Based
on assessment of the presented data and published articles, it is concluded that crovalimab has no
carcinogenic potential/risk for patients. Therefore, submitted carcinogenicity assessment is considered
sufficient and no dedicated carcinogenicity testing is warranted.

Assessment report
EMA/332145/2024 Page 32/211



Reproductive and developmental toxicity

An enhanced pre- and postnatal development (ePPND) study revealed no treatment-related effect on
pregnancy outcomes or development of infants. No finding indicative of a potential treatment-related
effect on fertility was observed in the long-term toxicity study.

Immunogenicity

ADA responses were evaluated from control animals in the ePPND study, but not in repeated dose
toxicity studies, due to different standard procedures for ADA assessment in the control animals.
Unexpectedly high ADA-positive response was detected from the control group in the ePPND study,
which was considered unrelated to crovalimab. Indeed, undetectable crovalimab concentrations were
noted in this group during the study and no correlation in ADA-positive signals was observed between
maternal animals and infants, suggesting that ADA-positive responses in these animals were not
caused by specific anti-crovalimab antibodies. Although ADA assessment was not performed in the
control group from the 6-month repeated dose toxicity study, ADA-positive signals were detected in
three control animals during the acclimation period and two of them developed arteritis/periarteritis
during the study. Considering that the control animals were not exposed to crovalimab (with the
exception of one animal with arteritis that had very low levels at single time-point), it could be
concluded that observed arteritis/periarteritis in these two animals was not crovalimab-related.
However, the correlation between ADA formation and occurrence of arteritis was demonstrated; thus,
supporting the conclusion about immune complex-mediated origin of this histopathological finding.

Exposure multiples for interspecies comparison were estimated at NOAEL from the 6-month repeat-
dose toxicity study and ePPND study, which is the most reliable approach for evaluating possible safety
risk in humans. Considering that there was no significant evidence of toxicity, the highest dose in each
study was considered as NOAEL. When compared to exposure estimates in patients with PNH,
exposure in animals was over 10-fold higher in both toxicity studies at NOAEL, indicating adequate
dose-range selection and low toxicity potential of crovalimab.

Tissue cross-reactivity study, blood compatibility study and in vitro cytokine release assay revealed no
particular effect at the intended clinical concentration.

The results of comparability exercise confirmed that batches used in toxicology studies are comparable
to those used in pivotal clinical studies or planned for commercial use. In line with recommendation
from ICH S6(R1), purification processes are preferable to remove impurities from the test material. As
a result, toxicological qualification of impurities was not conducted.

Environmental risk assessment

The active substance is a natural substance, the use of which will not alter the concentration or
distribution of the substance in the environment. Therefore, crovalimab is not expected to pose a risk
to the environment.

Assessment of paediatric data on non-clinical aspects

Paediatric development from 2 years of age in the PNH indication is supported notably by the
completed ePPND study showing no adverse treatment-related effect on postnatal infant development
(incl. immune function).

2.5.7. Conclusion on the non-clinical aspects

The non-clinical data reveal no special hazard for humans based on repeat dose toxicity studies
(including safety pharmacology endpoints), toxicity to reproduction and development and
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immunogenicity. From a non-clinical perspective, the submitted data are considered appropriate to

support marketing authorisation of Piasky for PNH.
2.6. Clinical aspects

2.6.1. Introduction

GCP aspects

The Clinical trials were performed in accordance with GCP as claimed by the applicant

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.

A Tabular overview of clinical studies
Study and Phase Patients Summary of Study Region / Patient Number Status
Pivotal Study
BO42162 All ages, Randomized, open-label, Global Primary analysis
(COMMODORE-2) = 40kg body weight, active-controlled, Overall N = 210 complete (1109893)
Phase Il naive to C5 inhibiter multicenter study to i CCOD: 16 Nov 2022
u Randomized arms

) treatment (“treatment- evaluate the efficacy, T T rrra—— Crovalimab extension

Section 1.4.2.1 naive”) safety, PK and PD of Amn A: 135 patients crovalimab period ongoing

crovalimab compared with
eculizumab in patients with
PNH not previously treated
with complement inhibitors

Arm B: 69 patients eculizumab (68 patients
switched to crovalimab in extension period)®

Non-randomized Arm C (crovalimab treatment):

Pediatrics ®: 6 patients

Supportive Studies

inhibitors (“switch") evaluate the safety, PK,

Randomized arms:

Y042311 Adults and A multicenter, single-arm China mainland only Primary analysis
{COMMODORE-S} adolescents, Study eVa'Llating the Owverall N = 51 (crovalimab treatment} COmplete {1 1 09392)
Phase Il = 40kg body weight,  eflicacy, safety, PK, and CCOD: 10 Feb 2022
) naive to C5 inhibitor PD of crovalimab in -
Section 1.4.2.2 treatment (“reatment-  patients with PNH not . OL::::::: ?ﬂﬂ%iﬁ}
naive™) previously treated with CCOD: 10 Aug 2022
complement inhibitors . )
Crovalimab extension
period ongoing
BO42161 All ages, Randomized, open-label, Global Primary analysis
(COMMODORE-1) = 40kg body weight, aclive-conftrolled, Overall N = 127 complete (1109894)
Phase Il switch from other C5 multicenter study to CCOD: 16 Nov 2022

i . i i & Primary treatment period
Secfion 1.4.2.3 PD, and efficacy of Arm A .45 patlen_ts crovalimab . arrrd crovalima‘tn)
crovalimab compared with Arm B: 44 patients eculizumab d (35 patients extension period ongoing
eculizumab in patients with switched to crovalimab in extension period) for all amms
PNH currently treated with  Non-randomized Arm C (crovalimab treatment): ;
complement inhibitors Pediatrics ®: 1 patient Enrollrr:;nt{l)?r:.o Ammn C
Prior ravulizumab: 21 patients going
Higher-than-approved eculizumab dose:10 patients
Known C5 polymorphism: & patients
Study and Phase Patients Summary of Study Region [ Patient Number Status
Supportive Studies (continued)
BP39144 Adults, An adaptive study to Global Primary analysis
(COMPOSER) = 40kg body weight, assess safety, efficacy, PK Overall N = 58 complete (1101056)
i inhibi and PD in health CCOD: 29 Jan 2020
Phase Ul nalve to G5 inhiitor b 15 healthy volunteers, 18 treatment-naive and 26 ( i )
treatment (“treatment-  volunteers and patients ; ! ; . ' Updated analysis
2.7.3 SCE, o s " switch patients with PNH treated with crovalimab P ¥
. naive"} or switching with PNH complete (1112075)
Section 1.2.1.4 p
_ from other C5 (CCOD: 1 Nov 2021)
inhibitors (“switch”)

OLE period ongoing

C5 = complement component 5; CCOD = dlinical cutoff date; OLE = open-label extension; PD = pharmacodynamics; PK = pharmacokinetics;

PNH = paroxysmal nocturnal hemoglobinuria.

* Two pediatric patients (> 12 years old) were randomized to eculizumab in Arm B before a separate descriptive Arm C was opened to allow enroliment

of pediatric pafients (< 18 years old) weighing = 40 kg.
® Pediatric patients aged < 18 years and = 40 kg body weight.

© 1 randomized patient in study BO42161 Arm A did not receive crovalimab treatment.
¢ 2 randomized patients in study BO42161 Arm B did not receive eculizumab treatment.
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2.6.2. Clinical pharmacology

Crovalimab is a novel humanised anti-complement component 5 (C5) monoclonal antibody of the
immunoglobulin G1 (IgG1) subtype. It binds specifically and with high affinity to C5 and blocks its
cleavage into subunits C5a and C5b, thus preventing the formation of the membrane attack complex
(MAC), membrane disruption, and consequently cell lysis. Crovalimab is engineered with pH-dependent
antigen binding and enhancement of neonatal Fc receptor (FcRn) binding to improve antigen disposal
and antibody recycling efficiency. This results in prolonged functional half-life and reduced total target
accumulation.

In the current submission, the applicant seeks marketing approval for crovalimab, as monotherapy, for
the adult and paediatric patients with paroxysmal nocturnal haemoglobinuria (PNH), including those
not previously treated (treatment naive-patients) and being treated (switch patients) by a complement
inhibitor.

The proposed recommended dosing regimen consists of one loading dose administered by intravenous
(IV) infusion (on Day 1), followed by four additional weekly loading doses administered by
subcutaneous (SC) injection (on Days 2, 8, 15, and 22). The maintenance dose starts on Day 29 and is
then administered every 4 weeks by SC injection. The doses to be administered are based on the
patient’s body weight.

Table 1: Crovalimab dosing regimen based on body weight

Body Weight 240 kg to <100 kg >100kg
Loading Dose

Day 1 1000 mg (IV) 1500 mg (IV)
Day 2, 8, 15, 22 340 mg (SC) 340 mg (SC)

Maintenance Dose
Day 29 and Q4W thereafter 680 mg (SC) 1020 mg (SC)

IV = intravenous; Q4W = every 4 weeks; SC = subcutaneous.

The drug product for registration is a solution for injection to be administered subcutaneously or by
intravenous route. It is proposed under a single concentration: 170 mg/mL; each vial contains 340 mg
of crovalimab in 2 mL.

An overview of studies contributing to clinical PK, PD and immunogenicity data is presented in Table
2.
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Table 2: Summary of clinical pharmacology studies

Study Number Study Design Population Mo of No. of Mo. of Patients Dose, Route, and Regimen Climical
Patients Patients Evaluable for Cutoff Date /
Evaluable Evaluable Immunogenicity Study Status
for PK for PD
BF30144 Part 1: Randomized, Adult (18—75 years), a2 = OF Single-ascending doseof Primary
(COMPOSER) invesfigatorsubject healthy volunteers cronalimab (75 mg IV, 125mg IV, analysis
(supportive blinded, adaptive, or 100 mg SC} or placeba. cCoD
study)} placebo-controlled, {completion
parallel group of Parts 1-4):
Part 2: Adult (18—75years), 10 i i Single-ascending IV doses of 29 Jan 2020
multiple-dose, global freatment-naie cronalimab (375 mg; 500 mg; Primary
multicentsr, patients with PMH 1000 mg). followed by OW 170myg  treatment
intra-patient SC injections for a otal reatment  pericd
dose-sscalation duration of 20 weeks .. completed
study
Part 3: Adult (18-T5years) 19 19 19 Single IV loading dose of 1000 mg
multiple-dose, global patients with PNH, whao crovalimab, followed by QW
mulficenter study switch from eculizumab (170 mg). Q2W (340 mg), or G4W
(880 mg) 5C injections fora total
treatm ent duration of 20 weeks.
Part 4: Adult (18-75 years) Single I/ loading dose of 1000 mg
multiple-dose, global patients with PNH crovalimab, followed by 340 mg 5C
multicenter. wo-am  &m A freatment-naiwe 8 ] ] doseonDays 2,8, 15, and 22, then
study patients 880 mg 5C Q4W from Day 28
Arm B: patients whao 7 T T onwands, for a total reatment
switch from eculizumab durafion of 20 weeks_
OLE: open-label Patients who com pleted 43= 43¢ 43F Patients initally stayed on Update
exension Parts 2, 3, and 4, who previouslyassigned treatment analysis
derived benafitfrom schedule. With the implementation CCOD:
crovalimab treatment of Protocol Version 8, all patients in 1 Mow 2021
and enrclled into the the CLE who were not currently OLE pericd
OLE period receiving CHW dosingwere cngoing
required o switch to the C4W
dosing regimen. Patients either
received 880 mg SC Q4W (body
weight= 40 kg to < 100kg) or
1020 mg 3C Q4'W (body weight
= 100 kg).
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Study Mumber Study Design  Population M. of Mo. of MNo. of Patients  Dose, Route, and Regimen Clinical
Patients Patients  Ewvaluable for Cutoff Date /
Bvaluable Bvaluable Immunogenicity Study Status
for PK for PD
BO42162 Phaselll, global, Randomizedarms Am A 1357 Arm & 1247 Arm A 1349 Crovalimab: Primary
{COMMODORE 2) randomized, (& crovalimaband  Amm B: 68% Am B: 609 Am B: 7% Body weight > 4010 < 100 kg: analysis
{pivotal stdy) active-contralled, B: eculiumab): Loading doses: Week 1, Day 1, oo
multicenter study patients with PNH 1000 mg IV Day 2, 340mg SC. 16 MNow 2022
of crovalimab not presious ly Weeks 2,3, &4, 340 mg SC QW. Primary
VETSUS freated with Maintenance dosing: Week 5 and freatment
eculimmabin complement C4W thereafter, 580 mg SC. period
pafients with inhibitors, 2 18 years Body weight 100 kg: completed for
PNH not of age, = 40 kg body Loading doses: Week 1, Day 1, randomized
previously weight 1500mg 1'% Day 2, 340mg SC. ams
treated with Weeks 2, 3, &4, 340 mg 5C QW.
complement Descriptive arm ) ] ] Maintenance dosing: Week 5 and Crovalimab
inhibitors (C: crovalimab); C4W thereafter, 1020mg SC. exension
pediatric patients Eculizumab: peric'!j
with PMH not Induction doses of i00mg IV on ongoing
previouslyireated Days 1,8, 15, and 22.
with complement Maintenance doses of 800mg IV on
inhibitors (< 18 years Day 29 and Q2W thereafter.
ofage, 2 40 kg) The duraficn of the primarytreatment
periodwas 24 weeks. Afer 24 weeks
of crovalimab treatment, paients in
Ams A and C who derived benefit
from the drug could continue fo
receive crovalimab inthe exdension
period. Ater atleast24 weeks of
eculizumab reatment, patients in
Am B had the option to switch to
crovalimak in the exension period.
Study Mumber Study Population Mo. of Mo. of Mo. of Patients  Dose, Route, and Regimen Clinical
Design Patients  Patients Evaluable for Cutoff Date /
Bvaluable Bvaluable Immunogenicity Study Status
for PK for PD
BO42161 FPhaselll, Randomized arms AmA 44 AmA 44 Am A 44 Cronalimab: Primary
(COMMODORE 1) glabal, ) (& crm_alimab and_ A B: 35 AmB: 42 Am B 35° Body weight 40to < 100 kg: analysis
(supportive study) rar'!domla!d. Ef eculiumab): patiens Loading doses: Week 1, Day 1. CCoD:
actve- with PNH currenfly 1000 mg IV; Day 2, 340mg SC. 18 Mo 2022
controlled, treated with eculiumakb, Weeks 2,3, &4, 340 mg 5C OW. Primary
muliicenter = 18 years of age, Maintenance dosing:Week5and  treatment
study of = 40 kg body weight. QAW thereafter, 880 mg 5C. period and
crovalimab MNon-randomized arm Elol:ly.weighti 100 kg: crovalimab
Vers !JE- (C:erovalimah) @ Loading doses:Week 1, Day 1, exdension
E'GIJ.|IZIJma.bII'I pafients with PNH, 1500 mg IV, Day 2, 340 mg 5C. period
patients with consisting of Weeks 2,3, 54,340 mgSC OW.  ongoing for
PMH currently o ) Maintenance dosing:-WeekSand ) 4ms
treated with (1) pediatric patients 1 1 1 CHW thereafter, 1020mg 5C.
complement  cumently reated with Eculizumat:
inhibitors eculizumab (< 18.3£~ar5 patients continued on approved
=40 kg body weight} maintenance IV dose staring on
{2} patients currently N 2 7 ‘Week 1, Day 1, and confinued C2W
freatad with thersafter.
rawlizumab The duration of the primary
: treatmentperod was 24 weeks.
erirbeii L D < i s
at higher-han-approved u'ea'u'nent patients in Ams A and C
dose who :Ienl.\c__'d beneﬁtfrqm the drug
could continue to receive
(4) patients with known g g i crovalimab inthe extension period.
C5 polymorphism After at least24 weeks of study
eculizumab reatment, patients in
Armn B had the opfion to switch to
crovalimab in the exension period.
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Study Number Study Design Population Mo. of Mo. of Mo. of Patients  Dose, Route, and Regimen Clinical

Patients Patients  Bvaluable for Cutoff Date /
Evaluable Evaluable Immunogenicity Study Status
for PK for PD
YO42311 Phaselll, Adult and 51 51 51 Crovalimab: Primary
{COMMODORE 3) China-only, adolescent Body weight= 40%0 < 100 kg: analysis
(supporive study) mulficenter,  patients with FNH Loading doses: Week 1, Day 1, 1000mg  CCOD:
single arm not presiously IV Day2, 340 myg 5C. Weeks 2,3, &4, 10 Feb 2022
study of ireated with 340mg SC Q. Primary
crovalimabin complement Maintzenance dosing:Week 5 and QW freatment
patientswith  inhibitors thereafter, 880 mg SC. pericd
:M'! nat ':— 12 years of age, Body weight = 100 kg: complated
F"'E"fc"-'E"?' 44_':' kg body Loading doses: Week 1, Day 1, 1500mg
reamdwifh  weighy) v Day 2, 340 mg 5C. Weeks 2.3, 3.4,
complement 340 mg 5C QW
inhibitors Maintenance dosing: Week 5 and Q4W

thereafter, 1020 mg SC.

The duration of the primarytreatment
perod was 24 weeks. Patients could then
continue crovalimab reatmentat the same
dose received during the initial 24 weeks.

Crovalimab Fatients who 5 &0 50 Patients stayed on previouslyassigned  Update

continuation  completed the treatmentschedule. Patisnts either analysis

pefiod primarytreatment received G80mg SC C4W (bodyweight  CCOD:
pEI‘!Dd.WhD 240 kgto< 100kg)or 1020 mg SC C4W 10 Aug 2022
derived benefit (bodyweight2 100 kg). Crovalimab
from crovalimakb confinuaton
voleamo s
enrolled into the 1
crovalimab eneeing

exensicn period

2.6.2.1. Pharmacokinetics

Methods

Several bioanalytical methods were developed to quantify crovalimab, crovalimab antidrug antibody
(ADA), neutralising antibody (NAb), DTDC complex and potential biomarkers as CH50, total and free
C5 in human serum samples collected in studies BP39144, YO42311, BO42161 and BO42162.

Absorption

Following SC administration of crovalimab, the typical value of the absorption rate constant (Ka) was
estimated to be 0.126 day! (CV%: 38.3%).

Across Phase 3 trials using the recommended dosing schema, based on the Pop-PK model, the median
Tmax,ss at steady state is expected to occur at 8.27 days (range: 5.29-11.5 days) post SC
administration. In the pivotal Phase 3 study BO42162, the steady state means Cmax,ss, Ctrough,ss
and AUCtau,ss were 303 pg/mL, 241 ug/mL, and 7810 pg/mL.days, respectively in treatment-naive
patients; and were 295 pg/mL, 229 pg/mL, and 7510 pg/mL.days, respectively in switch patients with
PNH.

Bioavailability

Based on the Pop-PK analysis, SC bioavailability was estimated at 83% (CV%: 116%)
Distribution

No estimation of Vd/F is provided based on NCA.

Based on the Pop-PK analysis, the estimated typical central volume (V2) and peripheral volume of
distribution (V3) were 3.23 L and 2.32 L, respectively, indicating a total Vd between 5 -6 L (equivalent
to the plasma volume). The typical V2 and V3 increased with BW with an allometric exponent of 0.68.
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Overall, distribution of crovalimab appears primarily confined in the vascular system, which is
consistent with reported Vd for other mAbs.

Elimination

Elimination pathways and metabolism of crovalimab were not specifically studied. In the same manner
as endogenous IgG, crovalimab is expected to be catabolised by lysosomal proteolysis (degraded into
small peptides and amino acids), and then eliminated via large-capacity nonspecific IgG elimination
pathway or re-used by the body.

No estimation of CL/F and elimination half-life t1/2 based on NCA was performed.

Based on the Pop-PK analysis, the PKs of crovalimab was described by a two-compartment model with
first order elimination. No specific target-mediated drug disposition (TMDD) pathway was identified.
The typical clearance (CL) was estimated to be 0.0791 L/day (90% CI: 0.0678-0.0872 L/day) in a
patient with body weight of 75 kg. CL was scaled by BW (fixed exponents of 0.75) and increased with
increasing WT.

The typical elimination half-life (t1/2) was estimated to be 53.1 days (90% CI: 47.7-58.6 days). This
t1/2 is longer compared to other humanised IgG antibodies but appears consistent with the FcRn
recycling properties of crovalimab.

Dose proportionality and time dependency
No formal investigation / calculation for dose proportionality was provided.

Results from the Pop-PK analysis support dose proportionality and the linear PK of crovalimab did not
suggest target-mediated drug disposition across the dose range investigated.

Following the SmPC recommended loading + maintenance dosage regimens, the steady state appears
to be achieved by week 9 to 13; i.e. after the 2" to the 3™ SC maintenance dose, without an
observable time trend (Figure 1 to Figure 6).

The systemic exposure to crovalimab at steady state is characterised based only on Ctrough levels.
Across all studies, the observed Ctrough,ss remains above the threshold of 100 ug/mL in more than
90% of patients and were comparable between treatment-naive and switch patients.

Inter-individual variability

Based on Pop-PK model estimates, inter-individual variability (CV%) was moderate in CL, V2 and ka
(estimated to be 20.6%, 22.4 and 38.3%, respectively), while very high inter-individual variability was
estimated for bioavailability F (CV = 116%).

Pharmacokinetic in target population

Pivotal PK information on crovalimab in patients was mainly performed through population PK
modelling. Dense PK sampling was performed during the phase 1/2 study BP39144 (particularly in
Parts 1 and 2, HVs were administered IV or SC doses in Part 1, and treatment-naive patients were
administered IV then SC doses in Part 2) and in subset of patients (n = 17) at steady state between
week 21 and week 25 of phase 3 study YO42311 in Chinese treatment-naive patients with PNH;
whereas only sparse PK sampling (mainly pre-dose samples) was performed in the pivotal (BO42162)
and supportive phase 3 studies in PNH patients.

Observed crovalimab concentrations profiles in the pivotal study BO42162 from baseline to Week 25
are displayed in linear scales for Arms A, C (treatment-naive patients) and B (switch patients) in
Figure 1, Figure 2 and Figure 3, respectively.

The key secondary PK parameters derived from the Pop-PK analysis are summarised in Table 3.
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Observed crovalimab concentrations profiles in study BO42161 (switch patients) from baseline to Week
25 are displayed in linear scales for Arms A, B, and C in Figure 4, Figure 5 and Figure 6,
respectively.

Table 4 presents the key secondary PK parameters derived from the Pop-PK analysis.

Observed crovalimab concentrations profiles in study YO42311 (n= 51 Chinese treatment-naive
patients) from baseline to Week 49 are displayed in linear scales in Figure 7.

Table 5 and Table 6 present the key PK parameters derived from NCA in a subset of patients at
steady state and from the Pop-PK analysis, respectively.

Figure 1. Study BO42162, Arm A. mean Crovalimab serum concentrations and 95% CI
(Linear Scale) by visit (PK-Evaluable Population)

Plot of Mean and 95% Cl (Linear Scale) by Visit, Crovalimab Serum Concentrations, Primary Efficacy Period,
Pharmacokinetic-Evaluable Population, Arm A
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Figure 2: Study BO42162, Arm C. Individual Patient Profiles (Linear Scale) by Visit,
Crovalimab Serum Concentrations.
Plot of Individual Patient Profiles (Linear Scale) by Visit, Crovalimab Serum Concentrations, Primary Efficacy Period,

Pharmacokinetic-Evaluable Population, Arm C
Protocol: BO42162
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Figure 3: Study BO42162, Arm B. Mean Crovalimab serum concentrations and 95% CI
(Linear Scale) by Visit (Switch Patients)

Plot of Mean and 95% CI (Linear Scale) by Visit, Crovalimab Serum Concentrations, Crovalimab Efficacy Period,
Pharmacokinetic-Evaluable Population, Arm B, Crovalimab Treated Patients
Protocol: BO42162
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Table 3: Study BO42162. Summary statistics of secondary PK Parameters derived from the

Population PK Model

Arm | Parameter N Mean SD Median Minimum  Maximum
BO42162 Arm A

Cmax (pg/mL) 135 388 110 379 181 1050
Cmax.ss (M@/mL) 131 303 867 303 622 545
tmax == (days) 131 814 0.857 820 529 11.2
AUC; == (ug/mL = days) 131 7810 2260 7830 1560 14400
Cirough.s= (pg/mL) 131 241 727 239 44 0 465
Cav,=s (ng/mL) 131 279 809 279 557 515
BO42162 Arm B post switch

Cmax (ng/mL) 68 387 80.7 373 218 608
Crmax.ss (ug/mL) 46 295 872 304 825 501
tmax == (days) 46 8.1 0.780 8.09 7.00 9.66
AUC: <= (ug/mL « days) 46 7510 2220 7770 2030 12700
Cirough.e= (pg/mL) 46 229 68.7 238 56.9 381
Cav.zs (ng/mL) 46 268 795 278 726 455
BO42162 Arm C

Cmax (ng/mL}) 6 401 619 402 310 475
Cmax.ss (U@/mL) 6 357 551 353 293 439
Imax == (days) 6 7.3 0.949 7.27 576 8.36
AUC+.= (ng/mL » days) 6 8980 1380 ar2o 7220 11000
Cirough.s= (p@/mL) 6 272 471 260 210 330
Cav,== (ng/mL) 6 321 492 312 258 391

Figure 4: Study BO42161, Arm A. Mean Crovalimab Serum Concentrations and 95% CI
(Linear Scale) in switch patients with PNH by Visit
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Figure 5: Study BO42161, Arm B (post-switch patients). Mean Crovalimab Serum
Concentrations and 95% CI (Linear Scale) in switch patients with PNH by Visit (PK-
Evaluable Population)

Protocol: BO42161
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Figure 6: Study BO42162, Arm C. Individual Patient Profiles (Linear Scale) by Visit,
Crovalimab Serum Concentrations.
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Table 4. Study BO42161. Summary statistics of secondary PK Parameters derived from the

population PK model.

Arm [ Parameter N Mean SD Median Minimum  Maximum
BO42161 Arm A

Cmax (p@/mL) 44 359 928 346 190 590
Crmax.zs (ng/mL) 40 269 80.0 275 849 418
tmax.ss (days) 40 8.63 0.877 868 7.00 11.5
AUC+.ss (ug/mL e days) 40 6910 2060 7130 2080 10700
Cirough.s= (n@/mL) 40 213 855 218 582 345
Cav.=s (ng/mL) 40 247 734 254 742 3s4
BO42161 Arm B post switch

Cmax (p@/mL) 35 353 63.8 365 226 501
Crmax.zs (ng/mL) 28 281 88.9 269 207 441
tmax.ss (days) 28 874 0.842 874 7.00 10.7
AUC: s (ug/mL = days) 28 7280 2310 6970 498 11500
Cirougn.ss (p@/mL}) 28 227 732 222 13.2 360
Cav.=s (ng/mL) 28 260 826 249 17.8 411
BO42161 Arm C

Cmax (p@/mL) 38 3T 104 348 242 657
Crmar.ss (ug/mL) 32 275 109 281 66.5 492
tmax < (days) 32 8.42 0.790 8.47 6.54 9.87
AUC, <. (ng/mL » days) 32 7030 2790 7450 1700 12900
Cirougn.ss (p@/mL}) 32 214 arT 216 50.6 412
Cav.=s (ng/mL) 32 251 998 266 60.9 462

Figure 7: Mean Crovalimab Concentrations and 95% CI (linear scale from baseline to week
49 (PK Evaluable Population)
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Table 5: Crovalimab PK Parameters from Week 21 to Week 25 (NCA PK Population)

EFE Farameter

Tma CmaH AlCtan Ctrough
davys {ug,/ml) [day*ug/mL {(ug,/ml)
17 17 17 17
.65 2e7 €35 173
3.6 228 44 152
5.7 30e T34 207
Z.03 T 1E4 £3.3
43.7 268.4 257
4. 25 257 172
4510 25.8 30
.00 270 182
HE llg g4
3.00 lel 113
Maximm 7.00 412 252
Parameters were derived using profiles from Weeks 21 to 25.

Table 6: Summary Statistics of Secondary PK Parameters Derived from the Population PK
Model for Study YO42311

Study / Parameter N Mean sSD Median Minimum Maximum
YO042311

Crax (ug/mL) 51 355 63.8 353 228 507
Crrax,ss (ug/mL) 51 279 795 280 815 449
tmax,ss (days) 51 7.78 0.811 7.76 571 9.13
AUC: ss (ug/mL » days) 51 7070 2070 7120 2040 11300
Cirough,ss (ug@/mL) 51 214 66.4 213 552 340
Cav,ss (ug/mL) 51 253 739 254 729 405

Population PK analysis

A population PK model was developed to investigate the PKs of crovalimab following IV and SC dosing.
crovalimab serum concentration data collected from phase 1/2 study BP39144 (HVs and patients with
PNH), pivotal phase 3 study BO42162 (treatment-naive patients), and two supportive phase 3 studies
Y042311 (Asian treatment-naive patients) and BO42161 (switch patients) were pooled and analysed
using a non-linear mixed effects model. The CCOD were 01 Nov 2021 for Study BP39144, 10 Aug 2022
for Study YO42311, and 16 Nov 2022 for studies BO42162 and BO42161.

Across studies, the investigated age range was 13—85 years, and the investigated body weight (BW)
range was 40.6—140 kg. A wide range of doses, from 75 mg to 1500 mg, was investigated following IV
or SC administration. For note, the recommended dosing regimen using a BW-tiered dosing approach
was assessed in all phase 3 studies. The final PK dataset consists of 9 HVs, 210 treatment-naive, and
211 patients switching from other treatments, with a total of 6115 crovalimab concentrations.

The observed concentration-time data Crovalimab PK were adequately described by a 2-compartment
mammillary model with first order elimination and a first-order absorption. The model was
parameterised in terms of a linear time-independent clearance (CL), an additional time-varying
clearance (CLs) only for switch patients, which decreases exponentially with time (with Kd being the
exponential decay constant), volume of distribution of the central compartment (V2), inter-
compartmental clearance (Q), volume of distribution of the peripheral compartment (V3), first-order
absorption rate constant (Ka), and SC bioavailability (F). Standard allometric scaling of BW were
applied and included a priori in the structural model, with exponents fixed to 0.75 on clearances and
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estimated to 0.684 for volumes. For note, the additional CLs was added for switch patients to describe
the transient increase in clearance due to the formation of drug-target-drug complexes (DTDCs).

Selection of covariates (considered only on parameters that were associated with an IIV term) was
performed using the stepwise SCM forward step with the statistical selection criterion p < 0.01. The
identified significant covariate-parameter relationships were baseline AST on CL and baseline total C5
and sex on V2. However the clinical relevance of these covariates was investigated based on
Ctrough,ss using Forest plots and were not retained in the final model.

After the covariate selection procedure, in addition to BW effects on clearances and volumes, the
covariate effects retained in the final model were the effect of medium/high titres of ADA (= 10%) on CL
and the effect of age on ka. The equations for the final covariate relationships are given in Figure 8.

Figure 8: Visualisation of contribution of time-dependent clearance in switch patients to the
overall clearance after the first crovalimab dose.
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The contribution of time-dependent CLs in switch patients to the overall clearance (sum of linear and
time-dependent clearance), up to 14 weeks after the first crovalimab dose is shown in Figure 8. Basic
Goodness-of-fit plots are presented in observed versus predicted concentrations for the final
crovalimab PK model, coloured by study population. Data are presented on linear scale (left) and
linear-log scale (right) (Figure 9).

VPC graphs are presented for time after first dose up to week 14 (Figure 10) and post week 14
stratified by PNH naive and PNH switch patients (Figure 11).
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Figure 9: Equations for the final covariate model

CL (L/day) = 0.0791 (L/day) - ( WT (ke ) if no or low titer ADA
N'T

CL (L/day) = 0.0791 (L/day) - ( (ke ) +(1+0.247352)  if medium or high titer ADA
T 0.73

CLs (L/day) = 0.0341 (L/day) - (?5 ) )

. WT 0.683824
=323 (L)-
V2 () =323 (1) (?s r:kgj)
-0.459
ka (1/days) = 0.126 (1/days) - (%)

WT ) 0.683824

Vi (L) =232 (L)- (W

WT ) 0.75

Q (L/day) = 0168 (L) (7570

Figure 10: Visualisation of contribution of time-dependent clearance in switch patients to
the overall clearance after the first crovalimab dose.

504 x\\

204 T

Time-dependent clearance
(% of total clearance)
¢
/

0 14 28 47 56 70 B4 o8
Tima after first dose (days)

Assessment report
EMA/332145/2024 Page 47/211



Table 7: Parameter estimates for the final crovalimab population PK model

Final model

Run 50
OFV 51794.6
Condifion number 370.5

Unit  Value RSE (%) SHR (%) CI90%

Structural paramerers

CL (L'day) 0.0791 6.70 0.0678 - 0.0872
CL, (Liday) 0.0341 17.6 0.0229 - 0.0422
E; (l'day) 0.0144 20.6 0.00865 - 0.0195
Vi (L) 33 1.30 316-320
Q (Liday)  0.168 124 0.138-0.221
V3 (L) 232 717 202-2467
ks (l'day)  0.126 13.0 0.105-0.176
F i-) 0.830 172 0.696-0.920
Covariarte relafions

WT on CL and Q i-) 0.750 (FI30)

WT on'V; and Vs, (-) 0.684 8.07 0.590 - 0.781
ADA on CL (-) 0247 335 0.0999 - 0.443
Ageonk, (-) -0.450 26.5 -0.788 - -0.281
Interindividual variability

IV CL (CV) 0.206 8.05 207 0.183-0.284
IV Vs (CV) 0224 5.07 7152 0.205-0.243
IV k, (CV) 0.383 280 51.0 0.186-0.758
IIvVF (CV) 116 26.0 334 0494-170
IV V3 (CV) 0.706 8.70 192 0.596-0.791
ImwaQ (CV) 0.584 16.6 347 0.330-0.765
Residual error

Proportional RUV (CV) 0.113 3.02 10.1 0.105-0.122
Additive RUV rich sampling (SD) 10m 234 0258-141
Additive RUV sparse sampling ~ (5D) 144 109 11.7-17.0
ITV additive RUV (CV) 0.787 114 435 0.640 - 0.950

The RSE for ITV and RUV parameters are reported on the approximate 5D scale. e-shrinkage reported
in row of proportional EUV. CT computed from a non-parametric bootstrap with 500 samples.

Observed versus predicted concentrations for the final crovalimab PK model, coloured by study
population. Data are presented on linear scale (left) and linear-log scale (right).

Figure 11: Basic Goodness-of-fit Plots for final Pop-PK model
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Conditional weighted residual (CWRES) versus Prediction (PRED) for the final crovalimab PK model,
coloured by study population.
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CWRES versus time since first dose for the final crovalimab PK model, coloured by study population.

Data are presented on linear scale (left) and linear-log scale (right).
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QQ plot of CWRES for the final crovalimab PK model, coloured by study population.
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Figure 12: Prediction-corrected VPC of crovalimab PK concentrations versus time after first
dose (up to week 14) using the final crovalimab PK model stratified by HVs, PNH naive and
PNH switch patients.
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The panels represent the first-time interval starting with the first crovalimab administration and up to a scheduled
time of 14 weeks. HVs had no observations scheduled after 14 weeks. The dashed horizontal line represents the
LLOQ. The rugs on the x-scale represent the binning.

Figure 13: Prediction-corrected VPC of crovalimab PK concentrations versus time after first
dose (post week 14) using the final crovalimab PK model stratified by PNH naive and PNH
switch patients.
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The impact of covariates on typical PK parameters (CL, V2, V3, ka, Q, and Ctrough,ss) in the final model
is summarised in forest plots (Figure 14). The forest plots visualise the effect of extreme values of WT
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(40 and 130 kg), age (12 and 80 years), and ADA (medium/high titres) compared to the reference

subject (75 kg, 36 years, with no ADA or low ADA titres). The reference WT of 75 kg and age of 36
years were taken from the legacy model. To evaluate the impact of a typical WT of the current analysis
population the forest plots also show the impact of the median WT (68 kg).

Figure 14: Forest plots illustrating the effects of covariates on crovalimab PK parameters CL,
Q, V2, V3, ka, and Ctrough,ss, conditioned on a reference subject, based on the final
crovalimab PK model
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WT 58 kg H ! 0.93 [0.79 - 1.05] |a'—~—i 0.93 [0.72 - 1.28] ! H ! 0.83 [0.91 - 0.95]
WT 75 kg '|—o—| ' 1.00 [0.85 - 1.13] i—-—l—{ 1.00 [0.78 - 1.37] ' H ' 1.00 [0.98 - 1.02]
WT 130 kg ' '|—-—| 1.51[1.20 - 1.71] ' |-:—-—{ 1.51 [1.17 - 2.07] ' ' 1.45 [1.26 - 1.58]
i H i i |
Age 12 yaars i|—-—| i 1.00 [0.85 - 1.13] l_._'—| 1.00 [0.78 - 1.37] i H i 1.00 [0.22 - 1.02]
i i i i |
Age 36 years i|—-—| i 1.00 [0.85 - 1.13] E—-—v-| 1.00 [0.78 - 1.37] i H i 1.00 [0.98 - 1.02]
Ags 80 yaars i|—-—| i 1.00[0.85 - 1.13] i 1.00 [0.78 - 1.37] i H i 1.00 [0.88 - 1.02]
No or low titst ADA '|—o—| | 1.00 [0.85 - 1.13] - 1.00 [0.78 - 1.37] | H | 1.00 [0.98 - 1.02]
Mediumihigh titar ADA | l—lb—| 1.27 [0.99 - 1.53] | 1.00 [0.78 - 1.37] | H | 1.00 [0.98 - 1.02]
1 2 3 1 3 3 4 1 2 3
US ka Cu.:x
i i i i
WT 40 kg |—o—|§ ! 0.65 [0.55 - 0.78] 1.00 [0.78 - 1.45] ! ! 1.61 [1.53 - 1.68]
1 1 1 1
WT 68 kg |—o—| ! 0.04 [0.81 - 1.11] 1.00 [0.78 - 1.45] ! H ! 1.08[1.08-1.12]
WT 75 kg '|—.—|' 1.00 [0.86 - 1.18] 1.00 [0.78 - 1.45] ; H ; 1.00 [0.95 - 1.04]
i i i
WT 130 kg i H 146 [1.25 - 1.74] 1.00 [0.78 - 1.45] i H i 0.90 [0.64 - 1.03]
i i i i
Age 12 years i|—-—|i 1.00 [0.86 - 1.18] 1.70 [1.13 - 3.30] i H i 0.85 [0.91 - 0.89]
i i i i
Aga 36 yaars il—-—li 1.00 [0.86 - 1.18] 1.00 [0.78 - 1.45] i H i 1.00 [0.95 - 1.04]
Age B0 years il—-—|i 1.00 [0.86 - 1.18] 0.67 [0.51 - 0.97] i H i 1.04 [0.98 - 1.09]
Mo o low titst ADA '|—-—|' 1.00 [0.86 - 1.18] 1.00 [0.78 - 1.45] | H | 1.00 [0.95 - 1.04]
Madiumihigh tits: ADA :|—o—|: 1.00 [0.86 - 1.18] | 1.00 [0.78 - 1.45] |—q—| | 0.76 [0.62 - 0.91]
1 2 3 2 4 ] 1 2 3

= Covariate relationzhip implemantad on the paramstsr

= Covariate rslationzhip not implsmentsd on the paramster

Special Populations

Renal impairment

Relative covariate-parameter effect

The effect of renal impairment as defined using creatinine clearance (CLCR) calculated by the Cockroft-
Gault formula (normal [n=326, 75.8%], mild [n=62, 14.4%], moderate [n=38, 8.8%], and severe
[n=4, 0.93%]) was evaluated in Pop-PK analysis and was not identified as a significant covariate on
crovalimab systemic exposure.

Hepatic impairment

The effect of hepatic impairment as defined using baseline alanine aminotransferase (ALT) levels
(normal [n=375, 88.8%], mild [n=46, 11%], moderate [n=0], and severe [n=1]) was evaluated in the
Pop-PK analysis. Hepatic impairment (mild) was not identified as a significant covariate on crovalimab

systemic exposure.
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Gender

The effect of sex on the PKs of crovalimab was evaluated in Pop-PK analysis. Approximately, 55% and
52% of the treatment-naive patients (n= 115 of 210) and switch patients (n= 109 of 211) included in
the dataset were male. The covariate analyses showed that sex had no significant effect on PK
parameters of crovalimab.

Race

A formal and dedicated phase 3 Study YO42311 was performed to evaluate the efficacy, safety and
PKPD of crovalimab in Chinese treatment-naive patients with PNH. Race /ethnicity effect on the PKs of
crovalimab was also investigated using the Pop-PK approach.

Study YO042311

In Chinese patients (n=51), following administration of the recommended dosing schema, mean
crovalimab concentrations reached a plateau around week 9 and remained stable up to Week 49. In a
subset of patients (n=17) who had intensive PK sampling at steady state conditions (between Week 21
and Week 25), NCA showed a tmax between 3 to 7 days and means of Cmax, Ctrough and AUCtau
were 267 ug/mL, 179 pg/mL and 6390 pg/mL.day, respectively. These results appears comparable
(within the range of 20%) to the secondary parameters predicted based on the Pop-PK model: mean
Ctrough,ss and AUCtau,ss of 214 pg/mL and 7070 pg/mL.day, respectively; and also similar to those
from the pivotal study BO42162 (that included both Asian and non-Asian treatment-naive patients)
with mean Ctrough,ss and AUCtau,ss of 241 ug/mL and 7810 ug/mL, respectively. Overall, no
significant shift on the PK characteristics is noted in the Chinese population.

Pop-PK model

In the Pop-PK analysis, race or ethnicity was not identified to significantly influence the PKs of
crovalimab. The majority of patients included in the analysis dataset were Asian: 242 of 421 (57.4%)
then Caucasian n= 156 (37%). There were n= 149 Asian (71%) and 55 Caucasian (26%) of the 210
treatment-naive patients; n= 93 Asian (44%) and 101 Caucasian (48%) of the 211 switch patients.
Very few black (n= 7, 1.7%) were included patients and others or unknown race (n= 16) represented
3.8%.

Weight

In the Pop-PK analysis, BW effect was included as allometric scaling component on the total clearance
of crovalimab (both the linear and time-varying terms) and on volumes of distribution parameters with
fixed and estimated exponents of 0.75 and 0.684, respectively. Pop-PK model-based simulations
showed that the proposed dosing regimen ensured the maintenance of Cirough,ss above the target of 100
pg/mL across the BW continuum in approximately 90% of patients (Figure 15).
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Figure 15: Distribution of Simulated Ctrough,ss Across Body Weight and Age for a PNH
Patient Population with the Recommended Dosing Regimen
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Predicted Ctrough,ss were 353 ng/mL and 219 ng/mL in a typical patient with 75 kg (the reference
weight) and in a patient with low BW of [40-50 kg]. Thus, a significant increase on the systemic
exposure to crovalimab, in average of 61%, is expected in patients with lower BW relative to reference
BW. However, no exposure-safety relationships were identified in this specific subgroup of BW this
overexposure appears not to be of a clinical concern. Regarding patients with high BW > 100 kg, the
BW effect is taken into account by use of higher IV and maintenance SC doses (1020 mg versus 680
mg for 40 to < 100 kg). As such 94.2% of patients weighing 120—130 kg are expected to have
Ctrough,ss above 100 pg/mL. Overall, this supports the appropriateness of the proposed BW-based
two-tiered dosing regimen.

Elderly/age

No formal investigations with regards to age/elderly have been performed.

The effect of age on crovalimab PK was assessed in the Pop-PK analysis. In the population dataset, the
medians (min-max) of age were 35.5 years (13-76 y) in treatment-naive PNH patients and 44 years
(16-85 y) in switch patients. The majority of patients were adults between aged [18 - 64] years. There
were n= 181 (86%) in treatment-naive PNH patients and n= 184 (88%) in switch patients. Only n= 44
elderly patients > 65 years were available (17 treatment-naive patients and 27 switch patients).

Age was found to have a statistically significant effect on ka, with ka decreasing with age. In
comparison to the reference value of 0.126 day! in an adult patient, ka was estimated at 0.0875 and
0.209 day in elderly and adolescent patients, respectively. This effect does not appear to result in a
significant impact on the systemic exposure to crovalimab. Indeed, no significant difference in PK
profiles was observed when comparing elderly and adult [18-64 years] patients. In addition, Pop-PK
model-based predictions indicate similar Ctrough,ss in elderly and adult patients.

Children
No formal dedicated studies in children have been performed.

Across studies, a limited number n= 11 of adolescent patients with PNH (> 12 to < 18 years) were
enrolled (9 treatment-naive patients and 2 switch patients).
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No relevant difference in the PK profiles was observed between adolescent and adult patients aged
[18-64 years] and no clinically significant impact on achievement of target Ctrough,ss concentrations is
expected based on the Pop-PK model. Nevertheless, as age and BW are correlated, younger patients
are expected to have lower BW and therefore may experience higher drug exposure in the BW range of
[40-50 kg].

Exposure-response analysis

PK/PD relationship and ER-efficacy analysis were only graphically explored and clearly show that
reaching and maintaining a crovalimab concentration of 100 pg/mL is associated to a sustained
decrease of CH50 (< 30 U/mL), Free C5 (< 0.0001 g/L) and LDH.

ER safety analysis investigated using logistic regression analysis with predicted PK metrics from the
PPK model, identified only a decrease of infections occurrence with increased Cmaxss and AUCs,ss, and
an increase of TH3 occurrence with DTDC % levels.

The C-Qtc analysis revealed a statistically significant decrease in AQTcF with increasing crovalimab
concentrations. However, the effect was very small (AQTcF of — 5.42 ms at crovalimab concentration
of 600 pg/mL) in relation to the overall variability, and not in the direction of a clinical concern.

2.6.2.2. Pharmacodynamics

Mechanism of action

Crovalimab is a novel humanised anti-complement component 5 (C5) monoclonal antibody of the
immunoglobulin G1 (IgG1) subtype. It binds specifically and with high affinity to C5 and blocks its
cleavage into subunits C5a and C5b, thus preventing the formation of the membrane attack complex
(MAC), membrane disruption, and consequently cell lysis. Crovalimab is engineered with pH-dependent
antigen binding and enhancement of neonatal Fc receptor (FCRn) binding to improve antigen disposal
and antibody recycling efficiency. This results in prolonged functional half-life and reduced free target
accumulation (C5).

As crovalimab was developed to enable rapid and sustained terminal complement activity inhibition,
terminal complement activity inhibition (CH50 assessed with an ex-vivo liposome immunoassay [LIA],
hereinafter referred to as CH50) and free C5 concentration were chosen as PD biomarkers in all
studies.

Primary and Secondary pharmacology

Primary pharmacology

The relationship between crovalimab observed concentrations and PD markers of terminal complement
activity (CH50 and free C5) were graphically explored in HVs, treatment-naive, and switch patients
with PNH.

Complement activity (LIA)
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Figure 16: Scatter Plot of Individual Observed CH50 Versus Time-Matched Observed
Crovalimab Concentrations
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C5=complement component 5, CH50 = terminal complement activity; Cl = confidence intenal;
HV =healthy wolunteer, LIA = lippsome immunoassay; LLOQ = lower limit of quantification;
LOESS = locally estimated scatterplot smoothing; PNH = paroxysmal nocturnal hemoglobinuria.
The red curve is a LOESS regression together with the 90% Cl as shaded area. The red dashed
horizontal line shows the LLOQ. The green dashed horizontal line represents the threshold for
complete inhibition of terminal complement activity. The red dashed vertical line shows the
crovalimab concentration threshold expected to lead to complete complement C5 inhibition. The
first 12 weeks are excluded in switch patients.
Source: Report 11159749, Figure 14.

Figure 17: Scatter Plot of Individual Observed Free C5 Versus Time-Matched
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C5=complement component 5, Cl = confidence interval; HV =healthy volunteer; LLOQ = lower
limit of gquantification; LOESS = locally estimated scatterplot smoothing; PNH = paroxysmal
nocturnal hemoglobinuria.

Different free C5 assays were used in Study BP39144 and the Phase Il studies, therefore C5is
displayed in different panels for the different assays. The red cunve isa LOESS regression together
with the 30% Cl as shaded area. The red dashed horizontal line shows the LLOQ. The green
dashed horizontal line represents the threshold for complete inhibition of terminal complement
activity. The red dashed vertical line shows the crovalimab concentration threshold expected to
lead to a complete complement C5 inhibition. The first 12 weeks are excluded for switch patients.
Source: Report 1119749, Figure 20.
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Secondary pharmacology

No dedicated thorough QT study was conducted.

DTDCs may have an impact on safety as they can trigger T3H reactions. Type III hypersensitivity
reactions are immune complex-mediated reactions, due to the deposition in tissues of immune
complex (small blood vessels, joints or glomeruli) which may cause inflammatory damages. The
relationship between DTDC and the occurrence of T3H reactions in switch patients was assessed

graphically.

Figure 18: Scatter plot of individual observed occurrence of Type III hypersensitivity
reaction at any time during treatment versus titre for switch patients in the crovalimab
safety analysis data set
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2.6.3. Discussion on clinical pharmacology

Bioanalysis

Crovalimab ADA detection

The detection of ADAs across the clinical development programme was performed using validated
analytical methods.

it can be agreed that pooled results can be used to inform about the immunogenicity in the SmPC.

Crovalimab NAbs detection

NAb assay was validated at different laboratories to evaluate NAbs in studies BO42161, BO42162 and
YO42311. The applicant was asked to discuss the sensitivity and drug tolerance performance of the
assay and to provide the validation report of the Roche CH assay. Validation report 1121262 was
provided. As per the provided results, the method in both laboratories performed similarly in terms of
sensitivity and low drug tolerance (0.5 pg/mL crovalimab at the 2500 ng/mL positive control level at
both laboratories). The assay also failed selectivity assessment in switch PNH patients showing false
positive results in 5/9 samples The applicant acknowledged limitations of the assay to detect
neutralising ADA at therapeutic concentrations of crovalimab >100 pg/mL and therefore the NAb
results obtained by this method from both laboratories should be interpreted with caution since
number of NAb-positive samples could be underestimated. Instead of improving the assay, the
applicant proposed to assess the clinical impact of ADA on PK, PD and efficacy regardless of NAb
status. The approach analysed the impact of ADA on loss of exposure (crovalimab concentrations <100
pg/mL), loss of pharmacological activity (CH50 >30 U/mL) and loss of efficacy (3 consecutive
assessments of LDH 2-fold ULN that persisted for at least 4 weeks). As such, 11 (2.9%) patients were
identified with clinically meaningful impact of ADA on PK, PD, and variable impact on efficacy (6 out of
11 (1,6%) with documented loss of efficacy in the absence of confounding factors). All of them were
ADA-positive (5 NAb-positive and 6 NAb-negative).

It is agreed that this approach can be accepted to evaluate clinically relevant impact of immunogenicity
regardless of the NAb status.

LDH

LDH was used as a primary efficacy endpoint. However, initially no information regarding the
performance of the assay could be found. In response to the CHMP request, the applicant provided
details of the development and validation of the assay. The LDH Bioanalytical report for the specific
study was provided and showed acceptable performance.

ADME / dose proportionality

The PKs of crovalimab (PK parameters and exposures metrics at steady state) is essentially described
based on the Pop-PK approach. NCA analyses could be conducted only in Part 1 of Study BP39144
(Healthy volunteers [HV], N = 9, 3 subjects in each arm: 75, 125 mg IV and 100 mg SC) and in a
subset of PNH patients in Study YO42311 (N = 17) who had rich blood sampling at steady state up to
4 weeks post-dose. Considering the sparse PK sampling in parts 2, 3 and 4 of Study BP39144 and the
expected added value of the NCA estimates from part 1 (healthy volunteers receiving low doses in
comparison to the therapeutic range) the request of NCA and dose proportionality analyses from Study
BP39144 are no further pursued.

Immunogenicity

To characterise possible loss of efficacy in more detail, the applicant was asked to discuss whether
some cut-off in ADA titres was observed to be associated with loss of exposure/pharmacological
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activity/efficacy, to summarise data on time to loss of response from the start of treatment and to
discuss practical measures when loss of response is observed. In response, the applicant stated that
within the eleven patients with observed loss of exposure and loss of pharmacological activity, the
range of measured ADA titres was large (median 25600 (range from 400 to 1640000)) and time to
onset of loss of PK or PD response was variable (median 16 weeks after the start of treatment (range
from 6 to 40 weeks). Due to limited data available and variable outcomes, no recommendation can be
given on dose adjustment in case of loss of exposure. Wording in SmPC section 4.4 was adapted to
consider development of ADAs leading to loss of exposure and efficacy in patients presenting with
persistent serious intravascular haemolysis despite compliant treatment with crovalimab and to
consider switch to an alternative therapy.

Population PK analysis

The methods used for model development and model evaluation are acceptable. Goodness-of-fit plots
showed that the model described the data reasonably well. However, there are some deviations from
the line of identity noted on DV vs. PRED and DV vs. IPRED plots. The applicant confirmed that these
deviations correspond mainly to the patients with complete loss of exposure (n=8). Sensitivity analysis
was performed excluding those 8 subjects, and there was no significant effect on the population PK
model parameter estimates. VPCs generally show that the model is able to reproduce both the central
trend and variability in the observed data. The applicant acknowledged that the median percentiles of
the observed concentrations up to Week 14 in switch patients are underpredicted, mostly for pivotal
study BO42162. Additional analyses performed with different transient clearance and exponential
decay constant across studies could not explain the observed underprediction. The model has the slight
tendency to overestimate the impact of the transient clearance, which is acceptable to describe the
data. However, it should be considered if the intended use of the model changes in the future.

Hepatic impairment

Instead of the recommended Child-Pugh (CP) classification, patients were categorised with regards to
hepatic status using baseline alanine aminotransferase (ALT) levels. Based on the Pop-PK approach,
mild hepatic impairment was found to not significantly impact the PKs of crovalimab. To further
investigate the impact of hepatic impairment on the PKs of crovalimab, the applicant was asked to
grade patients (numbers and PK observations per each group) according to the Child-Pugh (CP)
classification and to provide the relevant PK data and analyses. In response, the applicant highlights
that key intrinsic features of PNH disease (elevated bilirubin levels due to haemolysis) and its
treatment (prolongation of coagulation parameters caused by anticoagulants) interfere with some of
the criteria used in the Child-Pugh classification, which may lead to misclassification of the hepatic
status. Therefore, it is accepted that use of the CP classification, in this specific patient population,
could be considered of limited value and no further analyses are needed. As requested, the SmPC
wording in section 4.2 was amended to reflect the lack of PK data in PNH patients with moderate or
severe hepatic impairment as well as the metric (i.e., ALT levels) used to grade hepatic function.

Weight / Paediatric population

No clinical (efficacy, safety and PK) data are available for children <12 years and for patients with a
body weight (BW) under <40 kg. Therefore, the applicant was asked to restrict the current indication
to adults and adolescents > 12 years weighting more than 40 kg which is reflected in section 4.1 of the
SmPC.

BW was found to have a significant effect on crovalimab PK. Patients with lower BW will have relatively
higher exposure but since no exposure-safety relationship is identified, this is not expected to lead to
safety issues. Patients with BW weights will have lower exposure. Therefore, for patients with BW
>100 kg, higher 1V loading (1500 mg) and SC maintaining doses (1020 mg) are recommended. With
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such dosing regimen adjusted on BW, it is expected that approximately 90% patients will have
crovalimab Cirough,ss above 100 pg/mL. However, PK simulations for the last BW category in the
investigated body weight range (130 - 140 kg) was not performed and the applicant was asked to
present these simulations. As per the CHMP request, the applicant provided the additional simulations
of Ctrough,ss for the [130-140 kg] BW subgroup. It was confirmed that also in this weight range, more
than 90% of patients would have crovalimab concentrations above the efficacy threshold of 100
pg/mL.

Interactions

No dedicated DDI studies have been performed and this is acceptable for a monoclonal antibody. This
is also in line with the scientific advice received from the CHMP.

Crovalimab and other C5 inhibitors (eculizumab and ravulizumab) bind to different epitopes of C5 and
can form large drug-target-drug complexes (DTDCs) upon patients switching from one to another C5
inhibitor. Based on Pop PK analysis, formation of DTDCs causes a transient increase in crovalimab
clearance. Due to higher loading dose, a similar proportion of treatment-naive and switch patients are
expected to achieve crovalimab concentrations above 100 pg/mL and no dose adjustment is
considered necessary for the switch patients. Peak of large DTDCs is expected around 2 weeks
following switch and DTDCs in patients switching from eculizumab are expected to be cleared within 8
weeks. In patients switching from ravulizumab, a longer presence of DTDCs is possible due to longer
ravulizumab half-life.

Occurrence of DTDCs may impact safety since they can cause Type III hypersensitivity reactions. For
assessment of safety and T3H reactions, please see clinical safety section.

SmPC section 4.5 adequately describes formation of DTDCs and safety issues are further described in
sections 4.4 and 4.8.

In study BP39144, size distribution of DTDCs was compared between treatment-naive (Part 4a) and
switch (Part 4b) patients. Further clarifications were asked since DTDCs are expected only in switch
patients. It was stated that in study BP39144, in both treatment-naive and switch patients, SEC
fractions 4, 5 and 6 were detected, with peak observed at fraction 6. The applicant clarified that SEC
assay is also able to detect crovalimab drug-target complexes (which would correspond to crovalimab-
C5 or C5-crovalimab-C5, i.e. fraction 5) and free crovalimab (i.e. fraction 6). In treatment-naive
patients, fraction 4 may contain crovalimab bound to two C5 (as a residual not in Fraction 5 due to the
spillover effect in the SEC), while in switch patients it can also contain the smallest DTDC. The figure
presenting SEC fractions distribution in study BP39144 was aimed to show that after 29 days of
treatment large DTDC fractions in switch patients were cleared and SEC profile between treatment-
naive and switch patients was similar.

In study BO42162, DTDC data were available for 39 patients out of 68 Arm B switch patients. The
applicant was asked to provide updated DTDC data for the remaining 29 patients from study BO42162,
Arm B. DTDC profiles are now presented for all 68 switch patients from Arm B and are consistent with
the earlier description: “Mean DTDC profiles over time in Arm B Switch patients showed that large
DTDCs (Fractions 1 to 4) increased rapidly after crovalimab initiation with a peak achieved 2 weeks
after switch; then cleared by Week 9.”

Pharmacodynamics

Crovalimab is a recombinant humanised immunoglobulin G1 (IgG1)-based monoclonal antibody that
specifically binds with high affinity to component 5 (C5) of the complement system, inhibiting its
cleavage into C5a and C5b and thus preventing the formation of the membrane attack complex (MAC).
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Crovalimab causes terminal complement activity inhibition. In patients with PNH, crovalimab inhibits
terminal complement-mediated intravascular haemolysis.

The mechanism of action of crovalimab is adequately described in SmPC section 5.1.

In clinical studies with PNH patients, complete inhibition of terminal complement activity (CH50) was
achieved rapidly following administration of initial IV dose and was sustained throughout the treatment
period. Free C5 concentrations decreased from baseline to low levels (< 0.0001 g/L) early during the
treatment, providing evidence of complete inhibition of free C5, and were sustained throughout the
treatment period. Complete inhibition of the terminal complement activity was generally achieved with
crovalimab concentrations above approximately 100 pg/mL.

Inhibition was similar between treatment-naive and switch patients.

In a limited number of paediatric patients (>12 years with body weight =40 kg, n=6), CH50 and free
C5 levels were similar to the levels observed in adult patients.

The pharmacodynamic effects are adequately described in SmPC section 5.1.

No dedicated tQT study was performed and this is acceptable. This was also accepted in the scientific
advice by the CHMP (EMA/CHMP/SAWP/493953/2019). 12-lead ECG data was collected concomitantly
with PK sampling in studies BP39144, BO42162, YO42311, and BO42161. The analysis of those data
did not show any clinically relevant concerns with regards to potential prolongation of AQTcF or AQTcB.

Exploratory evaluation of efficacy was performed in a limited number of patients with C5 polymorphism
(n=10). Crovalimab concentrations in those subjects and terminal complement activity inhibition was
similar to the rest of the study population. One of those 10 patients had loss of exposure and loss of
pharmacological activity.

Exposure-PD analyses showed a concentration-dependent inhibition of terminal complement activity.
Crovalimab concentrations > 100 pg/mL were associated with complete terminal complement activity
inhibition, based on both CH50 and free C5. Based on data from patients with loss of exposure,
CH50<30 U/mL and free C5<0.0001 g/L were used as thresholds for complete terminal complement
activity inhibition.

No relevant exposure-efficacy relationship was found between steady state crovalimab concentrations
and LDH values indicating that no further reduction in LDH is expected when Ctrough,ss > 100 pg/mL.

Also, no relevant relationship was found between exposure parameters Cmax, Cmax,ss, AUC T,ss,
AUC28days,ss and occurrence of SAEs, AESIs, AEs G3+ and any infections.

A statistically significant relationship was found between maximum DTDCs and the occurrence of T3H
reactions in the logistic regression for Fraction 4 (p= 0.00425) and the sum of Fractions 1-4 (p=
0.0384).

2.6.4. Conclusions on clinical pharmacology

Crovalimab PK following subcutaneous administration has been characterised using a Pop-PK model
developed based on pooled data from HVs (n=9) and treatment-naive (n=210) and switch patients
with PNH (n=211) in the phase 1/2 study BP39144 and 3 phase 3 studies BO42162, YO42311, and
BO42161.

Several other issues were raised and essentially pertain to the bioanalytical performances (low drug
tolerance) for the ADAs and NAbs detection methods and posology in special populations. All these
issues were sufficiently resolved either by providing the complementary requested analyses or by
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implementing the appropriate wordings in the SmPC. Overall, no further issue is identified from a PKPD
perspective.

2.6.5. Clinical efficacy

2.6.5.1. Dose response study

No dedicated dose study was performed. Analyses of exposure-efficacy relationship across studies
COMMODORE 1-3 are briefly presented in the clinical AR, section 2.6.5.7. Supportive study(ies).

2.6.5.2. Main study

Study BO42162 (Study 162 or COMMODORE 2): a Phase III, multicentre,
open-label, active-controlled study designed to evaluate the efficacy,
safety, pharmacokinetics, pharmacodynamics, and impact on health-related
quality of life of crovalimab vs. eculizumab in patients with PNH who were
not previously treated with a complement-inhibitor therapy.

Methods

Adult patients were randomised 2:1 to either receive crovalimab (Arm A) or eculizumab (Arm B) for 24
weeks. Paediatric patients were included in descriptive Arm C and all received crovalimab for the same
treatment duration.

If eligible, adult and paediatric patients initially allocated to crovalimab could enter the subsequent
crovalimab extension period (up to 5 years). Patients who initially received eculizumab had the option
to switch to crovalimab treatment after the 24-week treatment period. Patients not eligible or not
willing to enter crovalimab extension period entered the 10 week-end safety follow up.
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Figure 19: Study design for COMMODORE 2

Randomized arms

24 weeks
Stratified
Population: randomization 2 Arm A Crovalimab g‘ Crovalimab
= Adult patients (= 18 y/o) with PNH s E ‘g‘ Continuation
* Nat praviously treated with C5i = E-g
N =200 8: Eculizanab E Switch to Crovalimab
N =67

Descriptive arm
Population:

—_— Arm C: Crovalimab — Crovalimab Continuation

= Pediatric patients (< 18 yfo) with PNH

= Mot previously treated with a complement inhibitor

PNH = paroxysmal nocturnal hemoglobinuria; R=randomization; ULN=upper limit of normal;

ylo=years old.

MNote: Prior to protocol version 3, patients of all ages could be enrolled into the randomized arms.

In fact, 2 adolescents got randomized to the eculizumab arm. After the creation of Arm C in

protocol version 3, all additional pediatric patients were assigned to Arm C.

2 Randomization was stratified based on the most recent local LDH value (=2 to <4 = ULN, and
=4 x ULN) and packed RBC transfusion history (0, =0 to £6, and > 6 units) within & months.
Patients were randomized 2:1 to crovalimab or eculizumab, respectively.

A Study Participants

Main inclusion criteria

A

Documented diagnosis of PNH, confirmed by high sensitivity flow cytometry evaluation of
WBCs with granulocyte or monocyte clone size of 210%, within 6 months prior to
randomisation

LDH level =2 x ULN at screening (as per local assessment)

Presence of one or more of the following PNH-related signs or symptoms within 3 months prior
to screening: fatigue, haemoglobinuria, abdominal pain, shortness of breath (dyspnoea),
anaemia (haemoglobin < 10 g/dL), history of a major adverse vascular event (including
thrombosis), dysphagia, or erectile dysfunction; or history of pRBC transfusion because of PNH

Platelet count = 30,000/mm3 at screening without transfusion support within 7 days of lab
testing

Absolute neutrophil granulocyte count (ANC) > 500/uL at screening

Vaccination against Neisseria meningitidis serotypes A, C, W, and Y < 3 years prior to initiation
of study treatment. Vaccination against serotype B should be administered in accordance with
the most current local guidelines or standard of care, as applicable in patients with
complement deficiency

Vaccination against Haemophilus influenzae type B and Streptococcus pneumonia according to
national vaccination recommendations

Body weight = 40 kg at screening
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The patients enrolled into the randomised Arms A and B had to be > 18 years old at the time of
signing the ICF. The paediatric patients recruited into the descriptive Arm C had to be < 18 years old
at the time of signing the ICF. Otherwise, the inclusion criteria were identical across the 3 arms.

Main exclusion criteria
A Current or previous treatment with a complement inhibitor

A Pre-enrolment haemoglobin value < 7 g/dL, or pre-enrolment haemoglobin value >7 g/dL and
<9 g/dL with concurrent signs and symptoms of anaemia

A History of allogeneic bone marrow transplantation

A History of Neisseria meningitidis infection within 6 months prior to screening and up to first
study drug administration

A Known or suspected immune deficiency (e.g., history of frequent recurrent infections)
A Known or suspected hereditary complement deficiency

A History of myelodysplastic syndrome with Revised International Prognostic Scoring System
(IPSS-R) prognostic risk categories of intermediate, high and very high Additional exclusion
criteria are listed in detail in the protocol

A Treatments
Treatment was to be administered as follows:

Arm A (crovalimab): an initial IV loading dose was administered on Week 1 Day 1, followed by four
weekly crovalimab SC doses on Week 1 Day 2, then on Weeks 2, 3, and 4. Maintenance dosing began
at Week 5 and will continue Q4W thereafter, for a total of at least 24 weeks of primary treatment
period, followed by the treatment extension period of no more than 5 years. All patients who received
crovalimab as part of this study did according to the following weight-based tiered dosing approach
schedule.

Table 8: Weight-Based Tiered Crovalimab Dosing Schedule

Crovalimab Loading Doses Crovalimab Maintenance Doses
Body Weight Weeks 1-4) (Week 5 and Q4W thereafter)
Week 1
Day 1. 1000 mg IV
=40 kg to <100 kg Day 2. 340 mg SC 630 mg SC
Weeks 2, 3and 4
340 mg SC QW

Week 1
Day 1. 1500 mg IV
=100 kg Day 2. 340 mg SC 1020 mg SC
Weeks 2, 3and 4
340 mg SC QW

QW =every week; QW =every 4 weeks.

For those patients receiving an initial IV loading dose of 1000 mg, the infusion was delivered over 60
(£ 10) minutes. For those patients receiving an initial IV loading dose of 1500 mg, the infusion was
delivered over 90 (£10) minutes. Patients should have been observed by a health care professional
(HCP) during the 1V infusion and for 60 minutes following the completion of IV infusion.
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The first 5 SC doses (Day 2 of Week 1, and Weeks 2, 3, 4, and 5) had to be administered in a
monitored setting, such as an infusion centre, clinic, or hospital. For the first 3 SC doses (Day 2 of
Week 1, and Week 2 and Week 3), patients were observed by a health care professional for 60
minutes following the drug administration.

Crovalimab may be administered within £ 2 days of the scheduled dose, except the Week 1 Day 1 and
Week 1 Day 2 doses, which should be administered on the scheduled day.

Arm B (eculizumab): dosing followed local prescribing information or, if enrolled in a country without
access to commercial eculizumab, the pharmacy manual. Initial weekly 600 mg doses were followed by
Q2W maintenance doses of 900 mg starting on Week 5.

Eculizumab may also be administered within £ 2 days of the scheduled dose, except for the doses
administered in the first 4 weeks, which should be administered on the scheduled day.

Arm C (crovalimab): Paediatric patients received a loading series of crovalimab doses comprised of
an IV dose on Day 1 of Week 1, followed by weekly crovalimab SC doses for 4 weeks, at Week 1 (Day
2) and then at Weeks 2, 3, and 4. Maintenance doses began at Week 5 and were administered Q4W
thereafter.

If a dose of crovalimab was missed, the dose should be administered as soon as possible and then
resume usual doing schedule. Two doses should not be administered on the same day to make up for
missing doses. Resuming treatment after longer than 28 days of interruption should be done in
consultation with the Medical Monitor.

Dose modifications

Criteria for dose modifications

Dose modification to comply with the weight-based crovalimab regimen was only required if the
patient’s body weight changed by 10% or more (compared with screening or the visit when the latest
dose modification occurred, whichever was later), to exceed or become equal to 100 kg or to fall below
100 kg during the course of therapy.

Patients with two or more qualifying intravascular haemolysis events occurring within 24 weeks
without an identifiable trigger (such as an infectious trigger) and patients with sustained intravascular
haemolysis also occurring without an identifiable trigger could be considered for an increased
maintenance dose of crovalimab in consultation with the Medical Monitor. Sustained intravascular
haemolysis was defined as LDH = 2 x ULN measured at 3 consecutive assessments and persisting for
at least 4 weeks, where each LDH = 2 x ULN measurement was accompanied by at least one sign or
symptom of intravascular haemolysis, during the maintenance phase of crovalimab treatment (Week 5
or thereafter)

Rescue crovalimab 1V dosing

If a patient who received crovalimab experiences signs and symptoms of his or her underlying PNH,
such as BTH, which could be due to an acute event such as acute illness, trauma, or surgery, one or
more additional IV doses of crovalimab may be administered based on investigator assessment. Prior
to this IV dose, unscheduled laboratory assessments (e.g., LDH, PK, ADA, biomarker and other
appropriate clinical investigations) should have been done to further characterize the BTH and evaluate
the underlying cause, unless samples had been already collected within 24 hours of the IV rescue
dose. The recommended dose to be administered was crovalimab IV 340 mg (regardless of body
weight) to be infused over 30 minutes.

The investigator should inform the Sponsor within 24h of the time of the decision to administer a
rescue IV dose and record this additional dose on the eCRF. For situations in which a patient requires
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more than one additional dose in less than 1 month, the investigator needs to justify the need with the
Sponsor before initiation of another dose.

Crovalimab rescue doses may only be used for patients currently receiving crovalimab treatment.
A Objectives

Primary efficacy objective (randomised arms)

A To evaluate the efficacy of crovalimab compared to eculizumab, based on the non-inferiority
assessment of the co-primary endpoints

Secondary efficacy objectives

A To evaluate efficacy of crovalimab compared with eculizumab, based on the non-inferiority
assessment of the secondary endpoints

Exploratory efficacy objectives (randomised arms)

Randomised arms

A To evaluate the efficacy of crovalimab compared to eculizumab on the basis of the exploratory
endpoints

Arm C
A To evaluate the efficacy of crovalimab on the basis of the corresponding endpoints
Arm B (patients switching to crovalimab following the 24-week primary treatment period)
A To evaluate the efficacy of crovalimab on the basis of the corresponding endpoints

Safety objectives (all arms)

A To evaluate the overall safety of crovalimab compared to eculizumab, on the basis of the
corresponding endpoints

Pharmacokinetic (PK) objectives (all arms)

A To evaluate the PK of crovalimab and eculizumab on the basis of the corresponding endpoints

A To evaluate potential relationships between drug exposure and the efficacy and safety of
crovalimab

Immunogenicity objectives (all arms)

A To evaluate the immune response to crovalimab
A To evaluate the potential effects of ADA on PK, PD, efficacy and safety endpoints

Biomarkers objectives (all arms)

A To identify and/or evaluate biomarkers that can potentially provide evidence of crovalimab and
eculizumab activity (i.e., PD biomarkers), are associated with susceptibility to developing
adverse events or can lead to improved adverse event monitoring or investigation (i.e., safety
biomarkers), or can increase the knowledge and understanding of disease biology and drug
safety

Health status utility objective (all arms)

A To evaluate health status utility scores of paediatric (aged =12 years and <18 years) and adult
(aged =18 years) patients treated with crovalimab compared to eculizumab
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A Outcomes/endpoints

Co-primary endpoints (randomised arms)

A

Proportion of patients who achieve Transfusion Avoidance (TA) from baseline through Week 25
(after 24 weeks on treatment).

TA is defined as patients who are packed RBC (pRBC) transfusion-free and do not require
transfusion per protocol-specified guidelines

Proportion of patients with haemolysis control, measured by LDH <1.5 x ULN from Week 5
through Week 25 (as measured at the central laboratory)

Secondary endpoints (randomised arms)

A

A

Proportion of patients with BTH from baseline through Week 25.

BTH is defined as at least one new or worsening symptom or sign of intravascular haemolysis
(fatigue, haemoglobinuria, abdominal pain, shortness of breath [dyspnoea], anaemia
[haemoglobin <10 g/dL], a major adverse vascular event [MAVE; as defined in protocol,
Appendix 4, including thrombosis], dysphagia, or erectile dysfunction) in the presence of
elevated LDH =2 x ULN after prior reduction of LDH to <1.5 x ULN on treatment.

Proportion of patients with stabilisation of haemoglobin from baseline through Week 25

Stabilised haemoglobin is defined as avoidance of a 22 g/dL decrease in haemoglobin level
from baseline, in the absence of transfusion

Mean change from baseline to Week 25 in fatigue, as assessed by the FACIT-Fatigue

Main exploratory endpoints

Randomised arms

A

A

Total number of units (based on local equivalent) of pRBCs transfused per patient by Week 25
Proportion of patients with central LDH <1 x ULN from Week 5 through Week 25

Proportion of patients experiencing a major adverse vascular event (MAVE) from baseline
through Week 25

Proportion of patients with a = 5-point improvement from baseline in the FACIT-Fatigue at
Week 25 (for adults aged = 18 years)

Mean change over time in quality of life, as assessed by Quality of Life Questionnaire — Aplastic
Anaemia/Paroxysmal Nocturnal Haemoglobinuria (QLQ AA/PNH), and in overall health status,
as assessed by Patient Global Impression of Severity Survey (PGIS) (for patients aged > 18
years)

Arm C (main objectives)

A

Proportion of patients who achieve TA, from baseline through Week 25 (after 24 weeks on
treatment)

Proportion of patients with haemolysis control, measured by LDH <1.5 x ULN from Week 5
through Week 25 (as measured at the central laboratory)

Proportion of patients with stabilisation of haemoglobin from baseline through Week 25
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A Total number of units (based on local equivalent) of pRBCs transfused per patient by Week 25
A Proportion of patients with central LDH < 1 x ULN from Week 5 through Week 25
A Proportion of patients experiencing MAVE from baseline through Week 25

Arm B (patients switching to crovalimab following the 24-week primary treatment period)

A Proportion of patients who achieve TA from the first dose of crovalimab through 24 weeks of
treatment with crovalimab

A Proportion of patients with central LDH < 1.5 x ULN from the first dose of crovalimab through
24 weeks of treatment with crovalimab

A Proportion of patients with stabilisation of haemoglobin from the first dose of crovalimab
through 24 weeks of treatment with crovalimab

A Mean change in fatigue from the first dose of crovalimab through 24 weeks of treatment with
crovalimab, as assessed by the FACIT-Fatigue

A Proportion of patients with preference for crovalimab or eculizumab at Week 41, for patients
randomised to eculizumab who switch to crovalimab after completing at least 24 weeks of
eculizumab treatment, as assessed through use of the Patient Preference Questionnaire
developed by the Sponsor (for patients aged = 18 years)

Safety endpoints (all arms)

A Incidence and severity of adverse events, with severity determined according to National
Cancer Institute (NCI) Common Terminology Criteria for Adverse Events, Version 5 (CTCAE v5)

A Change from baseline in targeted vital signs
A Change from baseline in targeted clinical laboratory test results

A Incidence and severity of injection-site reactions, infusion-related reactions, hypersensitivity,
and infections (including meningococcal meningitis)

4 Incidence of adverse events leading to study drug discontinuation

A Incidence and severity of clinical manifestations of drug-target-drug-complex (DTDC)
formation in patients who switched to crovalimab treatment from eculizumab treatment

Pharmacokinetic endpoints (all arms)

A Serum concentrations of crovalimab and eculizumab over time

A To evaluate potential relationships between drug exposure and the efficacy and safety of
crovalimab (patients randomised to crovalimab)

A To evaluate potential relationships between drug exposure and the efficacy and safety of
eculizumab (patients randomised to eculizumab)

A To evaluate relationship between DTDC size and kinetics and PK parameters of crovalimab and
eculizumab (for patients randomised to eculizumab who switch to crovalimab after completion
of eculizumab treatment)

Immunogenicity endpoints (all arms)

A Prevalence of ADAs at baseline and incidence of ADAs during the study

A To evaluate the potential effects of ADA on PK, PD, efficacy and safety endpoints
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Main biomarker endpoints (all arms)

A Change over time in PD biomarkers, including complement activity (CH50) measured by a
liposome immunoassay (LIA) and total C5 concentration

A Change over time in free C5 concentration in crovalimab-treated patients.

A Observed value and absolute change from baseline to Week 25 in parameters reflecting
haemolysis (e.g., reticulocyte count, free haemoglobin, haptoglobin).

Additional endpoints are details in the clinical AR

Health status utility endpoints (all arms), according to EuroQoL 5-Dimension Questionnaire, 5-
level version (EQ-5D-5L) index based and visual analog scale (VAS) scores at specified timepoints

A Sample size

The sample size estimation for the randomised portion of the study (Arms A and B) was based on the
non-inferiority assessment of the co-primary endpoints of haemolysis control, as assessed by centrally
measured LDH, and the proportion of patients who achieve TA during the efficacy period. The final
target sample size corresponds to the endpoint that requires the larger number of patients, i.e., TA
from baseline to Week 25. Approximately 200 adult patients were to be randomly assigned in a 2:1
ratio to receive either crovalimab (n=133) or eculizumab (n=67), to ensure approximately 180
evaluable patients, assuming a 10% drop-out rate. This sample size was to provide 80% power to
demonstrate the non-inferiority of crovalimab to eculizumab with respect to TA, using a non-inferiority
margin (NIM) of -20%, and one-sided Type 1 error rate of 2.5%.

The NIM for TA was determined based on the data reported in protocol ALXN1210-PNH301, comparing
eculizumab-treated patients with untreated patients from the global PNH Registry for eculizumab-
treated patients, i.e., patients treated with eculizumab showed a benefit over untreated patients, with
a difference of approximately 40% (TA proportion of 57.1% and 18.6%, respectively), after
adjustment for history of transfusions 12 months prior to enrolment. Hence, a difference in
proportions of -20%, the NIM, would preserve at least 50% of the control treatment effect. This NIM
was also defined based on operational considerations, given the rarity of PNH. A more conservative
NIM would have resulted in the estimated sample size being too large and infeasible. Lee et al., (2019)
reported a proportion of patients with TA of 66.1% (95%CI: 57.7% to 74.6%) in treatment-naive
patients in eculizumab.

With regards to haemolysis control, 116 patients were required in a 2:1 ratio to test the non-inferiority
of crovalimab vs. eculizumab, with a non-inferiority margin of 0.2 in the odds ratio (OR) scale, 80%
power, and 1-sided test at 0.025 Type I error rate.

Incidentally, a similar sample size was required to test for non-inferiority in the probability scale when
the NIM is -0.2. Lee et al., (2019) also reported a proportion of LDH normalisation below 1 x ULN of
49.4%. Under the assumption of LDH being log-normally distributed, the expected proportion below
1.5 x ULN is 86%. The same proportion was assumed for crovalimab. The NIM in the OR scale was
obtained as 1/OR%>, where OR = 24.6 assuming 86% of patients receiving eculizumab will reach LDH
< 1.5 x ULN compared to an upper bound of the 95% CI of the proportion among placebo-treated
patients of 20%. Note that both proportions are approximately twice the ones used in protocol
ALXN1210-PNH-301 for LDH < 1 x ULN), and a fraction of 0.5 of that effect is retained (Ng 2008).
Assuming a 10% drop-out, the total needed sample size would be 128 patients (85 randomised to
crovalimab and 43 to eculizumab). With 180 evaluable patients expected in the study, the power for
this endpoint will be 94%. Hence, the joint power for both TA and LDH would be 75% if they were
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uncorrelated. It is likely that co-primary endpoints are correlated and hence joint power would be
higher. If there were no dropouts and all 200 patients contributed at least one LDH sample, then the
power for TA would be 84% and for LDH 96%.

Table 9: Sample-Size Estimation for the Co-Primary Endpoints of Transfusion Avoidance and
Haemolysis Control (LDH = 1.5 x ULN)

Crovalimab Eculizumab Total
Transfusion Avoidance 67% 66%
Required N 120 80 180
N with 10% drop-out 133 87 200
Hemolysis Control 86% 86%
Required N 77 39 116
N with 10% drop-out 85 43 128

ULN=upper limit of normal.
Note: Operating characteristics: one-sided non-inferiority testing, margin= -20%, power=80%,
Type | error rate=0.025, drop-out=10%, 2:1 randomization ratio.

Paediatric patients will be enrolled in the descriptive arm (Arm C) throughout the duration of the study.
No target sample size is specified.

There were no planned interim analyses.

A Randomisation and Blinding (masking)
This was an open-label study. The study was not blinded to patients and investigators.

In order to maximise the integrity of the study, the Sponsor had no access to aggregated data by
treatment until the time of the primary analysis.
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Statistical methods
Analysis populations

The analysis population for the primary and secondary efficacy analyses to evaluate the non-inferiority
of crovalimab compared with eculizumab will be the Primary Analysis Population as defined below.

Primary Analysis Population

The Primary Analysis Population (PAP) to evaluate the non-inferiority of crovalimab compared with
eculizumab includes all randomised patients receiving at least one dose of the assigned treatment and
having at least one centrally processed LDH level assessment after the first intravenous (IV) infusion.

Randomised Population

The randomised population (intent-to-treat [ITT]) is defined as all randomised patients, with analyses
performed as randomised.

Per Protocol Population

The per protocol population is comprised of all randomised patients who fulfilled a selection of per
protocol criteria.

Efficacy Analysis Population for Patients Switching from Eculizumab to Crovalimab

For patients in Arm B switching from eculizumab to crovalimab after completing the primary treatment
period, the efficacy analysis population is defined as all patients receiving at least one dose of
crovalimab and having at least one centrally processed LDH level assessment after the first crovalimab
IV infusion.

Multiplicity adjustment

If non-inferiority is established for the co-primary endpoints then the secondary endpoints (see below),
including superiority testing of primary and secondary endpoints, were tested following a hierarchical
order. The testing hierarchy was to ensure that the family-wise one-sided Type I error rate was
controlled at the 2.5% level.
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Table 10: Hierarchical testing procedure

Endpoint Test
aProportion of patients with TA from baseline through Non-Inferiority
Week 25

aHemolysis control from Week 5 through Week 25 Non-Inferiority
Proportion of patients with BTH from baseline through Non-Inferiority
Week 25

Proportion of patients with stabilization of hemoglobin Non-Inferiority
from baseline through Week 25

Proportion of patients with TA from baseline through Superiority
Week 25

Hemolysis control from Week 5 through Week 25 Superiority
Proportion of patients with BTH from baseline through Superiority
Week 25

Proportion of patients with stabilization of hemoglobin Superiority

from baseline through Week 25

Mean change from baseline to Week 25 in FACIT- Non-Inferiority
Fatigue scale (for adults aged = 18 years)

Mean change from baseline to Week 25 in FACIT- Superiority
Fatigue scale (for adults aged =18 years)

a2 Denotes co-primary efficacy endpoints.

Primary endpoints

Primary estimand

In alignment with the addendum to International Council for Harmonisation (ICH) Guideline E9 on
statistical principles for clinical trials, the primary efficacy estimand is defined by the four attributes
summarised below.

A Population: The treatment-naive PNH population, as defined through the inclusion and
exclusion criteria, randomised either to crovalimab or to eculizumab, receiving at least one
dose of the assigned treatment and providing at least one centrally processed LDH level
assessment after the first intravenous (IV) infusion.

A Variables:
o Transfusion avoidance: categorical indicator

o Haemolysis control: categorical indicator based on centrally processed bi-weekly LDH
measured from Week 5 to Week 25

A Intercurrent Events (ICEs):
o TA:
A Early withdrawal from study treatment
o Haemolysis control:

A Early withdrawal from study treatment
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A Dose modification due to experiencing two or more qualifying intravascular
haemolysis events or sustained intravascular haemolysis

A Handling of ICEs:
o TA:
A Composite strategy:

Patients with data missing due to an ICE will be hypothetically assumed to
have experienced an unfavourable outcome, i.e., have required transfusion in
the unobserved period, assuming transfusion had not been observed prior to
the ICE.

o Haemolysis control:
A Early withdrawal from treatment: hypothetical strategy

Any data missing due to an ICE will not be imputed for the primary analysis;
rather, the generalised estimating equation (GEE) model uses all observed data
in order to provide estimates for the full 24 week period.

A Dose modification due to experiencing two or more qualifying intravascular
haemolysis events or sustained intravascular haemolysis: treatment policy
strategy

Per treatment policy strategy, data collected after dose modification due to
sustained or qualifying intravascular haemolysis will be included in the primary
analysis.

A Population-level Summary (Estimate):

o TA: the difference in proportion of TA, from baseline through Week 25, between
crovalimab and eculizumab arms.

o Haemolysis control: the odds ratio for haemolysis control between crovalimab and
eculizumab arms, as assessed from Week 5 through Week 25.

Transfusion avoidance

The percentage of patients with TA was computed for the two randomised arms. Patients who
prematurely withdrew from study treatment before Week 25 were assumed to have undergone a
transfusion. The difference in the percentage of patients with TA in the two treatment arms was
calculated, along with a 95% Confidence Interval (CI) for the difference using the stratified Newcombe
CI method (Yan and Su 2010). The difference between the two treatment arms was computed as a
weighted combination of the differences between crovalimab and eculizumab arms within the
stratification indicators of transfusion history and baseline LDH categories using Mantel-Haenszel
weights (Agresti 2013).

Non-inferiority with respect to TA was to be concluded if the lower limit (LL) of the 95% CI for the
difference between crovalimab and eculizumab for TA is greater than the pre-defined non-inferiority
margin (NIM) of —20%.

Haemolysis control

A GEE model is used to estimate the adjusted log-odds ratio of LDH < 1.5 x ULN due to treatment, and
taking account of the intra-individual correlation between LDH control statuses across visits. The
dependent variable is the binary indicator for haemolysis control. Independent covariates are
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categorical effects of treatment and visit, visit by treatment interaction, continuous baseline LDH, and
number of pRBC units administered within the 6 months prior to randomisation. Data hierarchy is
specified at the patient (subject ID) level.

Baseline LDH is defined as the mean of all central LDH values: 1) taken during screening, i.e., within
28 days prior to first on study drug administration of either crovalimab or eculizumab; and 2) the LDH
value at Week1 Day 1 collected prior to first dose administration of either crovalimab or eculizumab.

The primary analysis was to apply an unstructured (UN) correlation matrix. This correlation structure
imposes minimal assumptions; however, it requires estimating a large number of parameters which
may prevent model convergence. If this is the case, other structures would be applied.

All centrally processed LDH measurements, i.e., taken Q2W from Week 5 up to Week 25, were used in
the statistical model assessing non-inferiority of crovalimab compared with eculizumab. Unscheduled
central LDH measurements were mapped to the nearest scheduled assessment using windowing.
Where more than one measurement is attributed to a visit window, then the average was taken.

It was anticipated that a small proportion of central LDH samples would be affected by tabletop
haemolysis (TTH), and such samples were excluded from analyses. Samples suspected to be affected
by TTH were identified via potassium concentration = 6 mmol/L and LDH > 2 x ULN.

The non-inferiority hypothesis to assess the non-inferiority of crovalimab relative to eculizumab was
tested by comparing the LL of the two-sided 95% CI for the odds ratio (OR) of crovalimab versus
eculizumab to the pre-defined non-inferiority margin of 0.2

Sensitivity analyses

Various sensitivity analyses were performed to assess the robustness of the co-primary endpoint
results against:

1. Efficacy population definition: Haemolysis Control and TA were assessed in the following alternative
efficacy populations:

A Randomised/ITT population
A Per Protocol population

2. Impact of Missing Data: The following multiple imputation approaches were performed to assess the
robustness of the GEE model against various missing data assumptions in the analysis of haemolysis
control:

A Using MCMC assuming missing data are missing at random

A Using pattern mixture models and tipping point analyses assuming data are Missing Not at
Random (MNAR). Given that the pattern mixture model imputes missing observations to follow
the distribution of the control arm, the approach is considered anti-conservative. The tipping
point analysis was performed by first assuming a worst-case scenario (LDH < 1.5 x ULN not
met for all missing central LDH values) in crovalimab arm and the reverse for the eculizumab
arm (LDH < 1.5 x ULN met for all missing central LDH values). Only if this worst-case scenario
was not consistent with the primary analysis would intermediary imputations be performed.

Secondary endpoints

Breakthrough Haemolysis

The secondary endpoint of breakthrough haemolysis (BTH) investigated the proportion of patients with
BTH from baseline through Week 25. BTH was defined as at least one new or worsening symptom or
sign of intravascular haemolysis (fatigue, haemoglobinuria, abdominal pain, shortness of breath
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[dyspnoea], anaemia [haemoglobin < 10 g/dL], a major adverse vascular event [MAVE; as defined in
the protocol, including thrombosis], dysphagia, or erectile dysfunction) in the presence of elevated LDH
> 2 x ULN after prior reduction of LDH to < 1.5 x ULN on treatment.

The proportion of patients with BTH from baseline through Week 25 was analysed using the same
methodology as for TA. As a conservative approach, patients withdrawing from study treatment before
Week 25 were assumed to have experienced a BTH event in the unobserved period.

If the upper limit (UL) of the 95% CI for the difference between crovalimab and eculizumab in the
proportion of patients with BTH was less than the pre-defined noninferiority margin (NIM) of 20%, then
crovalimab was to be declared non-inferior to eculizumab and the next endpoint to be tested.

Haemoglobin Stabilisation

The secondary endpoint of haemoglobin stabilisation investigated the proportion of patients with
stabilisation of haemoglobin from baseline through Week 25. Stabilised haemoglobin is defined as
avoidance of a = 2 g/dL decrease in haemoglobin level from baseline, in the absence of transfusion.
Baseline haemoglobin was defined as the latest available haemoglobin measurement prior to the first
on-study drug administration of the study drug.

Stabilisation of haemoglobin was analysed using approaches similar to those for TA. As a conservative
approach, patients who withdrew from study treatment before Week 25 were assumed to not have met
haemoglobin stabilisation criteria.

If the LL of the 95% CI for the difference between crovalimab and eculizumab in the proportion of
patients with stabilised haemoglobin was greater than the pre-defined NIM of —20%, then crovalimab
was to be declared non-inferior to eculizumab and the next endpoint to be tested.

FACIT-Fatigue

The secondary endpoint of fatigue investigated the mean change from baseline to Week 25 in fatigue,
as assessed by the FACIT-Fatigue.

The change from baseline to Week 25 in fatigue, as assessed by the FACIT-Fatigue questionnaire was
analysed using a mixed model for repeated measures (MMRM) assuming normally distributed scores,
with adjustment for stratification factors, and baseline FACIT-Fatigue score. An unstructured
covariance matrix will be used to model the within-patient errors. In the event that the model does not
converge with unstructured covariance matrix, a more parsimonious structure will be considered in the
following order until model convergence is achieved: Toeplitz, First order Autoregressive (AR1) and
Compound Symmetry (CS).

If the LL of the 95% CI for the difference between crovalimab and eculizumab in the mean change
from baseline to Week 25 in fatigue was greater than the pre-defined NIM of —5 points, then
crovalimab was to be declared non-inferior to eculizumab and the endpoint was to be tested for
superiority.

Subgroup analyses

The treatment effect of crovalimab versus eculizumab in terms of the co-primary efficacy endpoints of
haemolysis control and TA was investigated in predefined subgroups: age, sex, region, eculizumab
available region, race, pRBC units transfused in the 6 months prior to baseline, local LDH level at
randomisation, body weight, and prior diagnosis of aplastic anaemia.

Changes to planned analyses

Several changes to the planned analyses were made as part of the following protocol amendments.
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Protocol amendment Changes

Version 3, 20 November 2020 A separate descriptive arm (Arm C) was created to enrol all

paediatric patients (< 18 years). Text was added clarifying that
paediatric patients enrolled in Arm C will not be part of the primary
efficacy analysis.

Estimand section was updated with clarification of ICEs and their
handling. Early withdrawal was defined as the only ICE and the
corresponding strategy was specified for haemolysis control
(hypothetical) and transfusion avoidance (composite)

Version 4, 16 July 2021 The proportion of patients with a 3+ point improvement in FACIT-

Fatigue at week 25 was added as an exploratory endpoint.

Exploratory intra-patient analyses for patients who switch to
crovalimab were added.

The text on estimand analysis was edited. The hypothetical and
composite strategies for haemolysis control and transfusion
avoidance (respectively) were further clarified.

Version 5, 24 January 2022 The list of ICEs was expanded to include modifications due to

experiencing two or more qualifying intravascular haemolysis or
sustained intravascular haemolysis. The analysis strategy for the list
of ICEs was updated.

Version 6, 30 September 2022 [The efficacy objectives were clarified to state that lactate

dehydrogenase values from the central laboratory will be utilised

Changes in Planned Analyses Prior to Unblinding or Database Lock

For subgroup analyses of the co-primary efficacy endpoints by body weight (kg) at baseline, the SAP
pre-defined categories of "40 to < 60” and of "60 to < 100” were merged to “40 to < 100" so as to
align with weight categories used in crovalimab weight-based dosing, i.e. 40 kg to < 100 kg and = 100

kg.

Changes Following Study Unblinding/Database Lock and Post-Hoc Analyses

The following changes to the analysis plan were made after study unblinding:

A

The sensitivity analysis for TA, where only study drug related discontinuations are imputed
with unfavourable outcomes, was not performed as nearly all but one reasons for
discontinuation were classified as study drug related based on the predefined conservative SAP
criteria (SAP Table 1). The expected results from this sensitivity analysis would therefore not
differ meaningfully from the results of the main analysis of the co-primary TA efficacy endpoint
where all patients who discontinue study drug are conservatively assumed to have been
transfused.

A summary of the proportion of patients without two consecutive crovalimab serum
concentrations < 100 pg/mL was added.

Summary of patients with neutralising ADAs was only performed for China patients as the
assay results were not available for the rest of the countries.

Categories for subgroup analyses of the co-primary efficacy endpoints (haemolysis control and
TA) by region (North America, Central and South America, Europe, Africa and Middle East,
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Japan, Rest of Asia Pacific) were merged to form: “Europe/Central, South and North America”
and “Japan and rest of Asia pacific”. This was done due to model convergence issues caused by
a limited number of patients in some of the original categories.

The only statistical analysis plan (SAP) provided is SAP version 3, dated 19 October. The two previous
versions were finalised on 4 September 2020 (v1) and 8 June 2021 (v2).

Results

A Participant flow

Randomised arms

Participant flow

Figure 20: Patient disposition (all patients population)

Tragimant Mane Fatients with FhH Screened
n=239

Patients Randomized

Arm A Crovalimab
n=135

o

Recaived Study Treatment
n=135

Discontinued from
Traatment
before 24 weeks
n=g=*

Safety Follow-up

S1arted (n=3)
Discontinued (n=1)

Discontinued from
Treatment
on/after 24 weaks
n-z

Safety Follow-up
Started (ne3)
Discontinued (n=1)
Ongang (n=1}

Notes:

Completed Primary Traatment Period
m=129

|

| Entered Extension Trestment Period

n=12%

Ongaing Crovalimab Treatmerit
n=127

Discontinued from
Treatment
befare 24 weeks
[

n=3% |

Patienis Screan Failed
aprs:]

Descriptive Pediatric Arm
[Further Described in Section 7.1.1)

Arm B Eculizumab*
n=6%

Recaived Study Trestment
n=6%

Completed Prirmary Treatment Period
n=6&

| Entered Extension Treatrment Period
n=Bi

Switched to Crovalimab; Treatment angoing
n=65

A C Crovalimab
n=&

* Two pediatric patients were in enrolled in the randomized Arm B prior to a separate descriptive Arm C being opened in Protocol V3.
** Three patients did not enter the safety follow-up.
**Patient did not enter safety follow-up.

A total of 210 patients were enrolled in Study 162. Adult patients (n=204) were randomised to
crovalimab (Arm A, n=135) or to eculizumab (Arm B, n=69). Six paediatric patients entered the
paediatric descriptive Arm C.

Most patients received their allocated treatment and completed the core treatment period: 95.6% in
Arm A and 98.6% in Arm B. Most of them continued to receive crovalimab up to the CCOD of 16
November 2022 (94.1% and 95.6%, respectively). Treatment discontinuations were more frequent in
Arm A during this time, same as treatment discontinuations after crovalimab administration (11/12),
driven by withdrawal by subject and physician decision. Those that occurred following an AE (1 in each
arm) were all considered unrelated to treatment. During crovalimab extension period, 4

discontinuations (2 in each arm) were due to withdrawal by subject for unspecified reasons.
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A Recruitment

First patient was enrolled on 08 October 2020. A total of 204 adult and 6 paediatric subjects were
randomised in numerous sites in 25 countries. Countries with the highest number of sites were Spain
(9 sites) and China (7 sites). The highest number of patients were enrolled in China (82 patients, 39%)
and Thailand (19 patients, 9%).

A Conduct of the study
Protocol amendments

The first version of the global protocol was issued on 13 March 2020 and was amended 5 times. The
key changes to the protocol along with the rationale are summarised in the table below. First patients
were included under protocol version 2.

Table 11: Protocol amendments (extracted from CSR, Table 2)

Version [Date /Amendments
1 13 Mar 2020 |Original protocol
2 8 May 2020 Version under which first patients were recruited

A Amended to clarify methods and mode of administration of crovalimab
(crovalimab vials).
Capped country-specific enrolment at 30% of total study population
Removed AST < 3 x ULN as inclusion criterion, given confounding by

intravascular haemolysis

3 20 Nov 2020 A Introduction of a separate descriptive Arm C that allowed the enrolment of
paediatric patients of all ages weighing 40 kg or more.
Prior to this amendment, the study enrolled patients > 12 years and a minimum
weight of 40 kg.

A The lower age limit for paediatric patients was removed to allow children <12
years who weigh >=40kg to be included in Arm C.

A Added clarification that SC injections should be performed by a caregiver for
patients <12 years of age.
Added language regarding maintaining currency of N. meningitidis vaccination
Added clarifications to estimand section regarding handling of intercurrent
events

4 Added benefit-risk assessment related to the impact of the COVID-19 pandemic
on the study conduct and risk to participants

4 16 Jul 2021 A The possibility of conducting exploratory analyses in the Arm B patients
switching from eculizumab to crovalimab after the primary treatment period

A The 30% cap on recruitment in any country was removed to allow potential
enrolment flexibility in an ultra-rare condition while maintaining generalizability
of the study results

A Inclusion criteria and vaccination guidance clarified for vaccination against
SARS-CoV-2

A Added exclusion criteria for patients with myelodysplastic syndrome with
intermediate to very high Revised International Scoring System scores
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5 24 Jan 2022

The primary reason for the amendment was to include guidance for dose
escalation in patients treated with crovalimab who experience sustained
intravascular haemolysis.

An exploratory endpoint introduced in version 4 to summarise the proportion of
patients showing an improvement in FACIT-Fatigue was updated to use a
threshold of 5 points (rather than 3 points)

Prohibited therapy has been extended from "ravulizumab" to "other complement
inhibitors" to account for recent marketing authorisation of non-C5 inhibitor
therapies

Clarification was provided that if transfusions are given to allow patients to meet
the protocol specific haemoglobin eligibility criterion, the patient’s post-
transfusion haemoglobin value had to be confirmed prior to
randomisation/enrolment

Pre-enrolment haemoglobin < 7 g/dL or >7 and <9 g/dL with signs or symptoms
of anaemia was added as an exclusion criteria

Vaccination requirements for S. pneumoniae and H. influenza (where required
by local guidelines) clarified to be performed within one week of first study drug
administration

Intravenous rescue dose updated from 375 mg to 340mg

Prohibited therapy updated to include any complement inhibitor

"Treatment discontinuation from crovalimab without switching to another
complement inhibitor" as well as “immunogenicity” have been added as new
risks associated with crovalimab therapy and corresponding guidance was
provided

The list of inter-current events (ICEs) in the estimand section has been
expanded to include dose modifications due to experiencing two or more
qualifying intravascular haemolysis or sustained intravascular haemolysis. The
analysis strategy for the list of ICEs have been updated

6 30 Sep 2022

The primary reason for the amendment was to address the impact of the longer
than originally expected half-life of crovalimab that had emerged from ongoing
analyses of data across the development programme. This led to updates of
sections about the duration of the safety follow up period (from 24 to 46 weeks),
duration of contraception or intention to become pregnant for female patients
(from 24 to 46 weeks), and duration of reporting for pregnancies (from 24 to 46
weeks).

Clarification was provided that transfusions during the screening period were not
mandatory. Rather, transfusions could be given to allow patients to meet the
protocol specific haemoglobin eligibility criterion prior to
randomisation/enrolment

Protocol deviations
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Table 12: Major protocol deviations (randomised population)

Br: Eq Ar Crova
Sub Category (H=£3]) (H=13%

T R N N R T R e T R T T R T O R T T R

Total mobar of patientTs with af least ome major protoosl deslatlon 26 (5Z.2%)F B4 (&2.2%)
Total mabsr of madjor protoonl deviatlions 59 1E2
EXCLIEION CRITERTA

Fallure to meat Hb enrollment requirements OF fallure ©0 BRSUre 1 §{ L.4a%}) 3 { Z.20]
Hx 7 5 days pra-rancdomdzation

History of malignancy within 5 yaars a LI { O0.7h]
Othar axclusion criteria 1§ 1.4%) L { O.7TN]
TRCLIEION CRITERTA
gﬁuu hapatic or ranal functlon eritaris ot mat a L [ O.7TN]
ure te Use contraception with fallure rate <13 year 2 { Z.9a) Z [ 1.5%]
LIE critaria [>=2 x TIN] not mat a L [ O.7TN]
Cthar ITcligsion oriteria 2 | Z.9a) 4 [ 3.0N]
Vaorination criteria oot et 1 { 1.4%) 5 [ 3.7TN]
HESTCATION
Doad mlssed or out of window 9 {13.0%} 15 (11.3W]
Racalwed incoresect domi of the study medication (includas 1 § E.4%) Z [ 1.5%]
faye = W a1y
Ofe of protocol-pEchibl Ted Chaeapy a L [ 0.7TN]
FROCEINRAL
iy wiglt occarring ootside of The spacified time wilodow 8 {11.e3}) S [ B.TA]
Cardiac assassmant not performed a 3 [ Z_2N]
Fallure to collatt laboTratoEy &8 5 { 7T.2% 2B [(Z0.TA]
Fallura to obbaln s1 ture of tad ICF 5 { T.2%) 9 [ 6.TA]
Fallure T raport + HESI Pracnancy Dar probooeol a L [ O.7TN]
Hissml basalineg labs 3 { 4,34} T [ 5.28]
Hissad Z or more afficacy assassments 1 { 1.4%) 5 [ 3.7TN]
Hizging > I FD hiomarkers or ADA samplas a E [ 5.9%]
Hisming >1 FE samplaes in fiest 4 wealks 1 { I.4%) 1§ 0.7%]
MWisaing >2 FE naﬁ-ﬂs from Wk 5-25% u] & [ 4.4%]
Hissing FD blomarkers or ADA samplas 2 0 Z2.94) B [ 5_9%]
Hizaing FRO goestliomnaires at Day 1 2 0 2.94) o
Cthar significant GCF violaticms a 1 [ 9.7TN]
Cthar algnifioant prooedural deviation T {1D.1%F 22 (16.3N]
Samplas £or Wrong Trastment arm onllectedsubmd thed a L [ O.7TN]
Witals not obtalned bafore first infosion or mdssed witals for a 4 [ 3.08]
o eonesrutive viglts
vaooination devlation other than inclousion eriterclias 1 { E.4%) L [ O.Th]

e s T e T Tal e T el e m T T .%‘EHE{....... rErrmrEam
For fregiancy counts by deviation, multipla ocoourrances of the same deviation in an
indiwichzal are comted only onoe. Por freguency counts of "Total munder of major protocal
dm:.té:ulm', multiple ooourrances of the same deviaticn in an indiwituael are coumtad
separately.

COOD: 1EM0VZ0ZEE Data Extract Date: Z3IAHZOZE
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Table 13: Major protocol deviations related to COVID-19

Primary Beason B: Ecu L: Crowva
Description (B=g9) H=135)

Total mumber of patients with at least one major protocol deviation 5 29

related to epidemic/pandsmic

Total mmber of major protocol deviations related to epidemic/ 9 £4

pandemic

Confirmed epidemic/pandemic infec

tion

Any visit occurring outside of the specified time window

Dose missed or out of window

Cther significant procedural deviation

Suspected epidemic/pandemic infec

tion

Failure to collect laboratory samples

cl...':l:lEEt movement restricted due to epidemic/pandemic

Any visit ocourring outside of
Dose missed cut of window

the specified time window

ailure to collect laboratory samples
Mizzed I or more efficacy assessments
Missing » 2 FD biomarkers or BOA samples
Missing >2 PK samples from Wk 5-25
Missing PD biomarkers or ADA samples
Cther significant procedural deviation

Vitals not cobtained before firs
consecutive wvisits

IMP shipping delayed/blocked due
Dose missed or out of window

t infusion or missed wvitals for two

To ='-‘J_EEI icy Pﬂ_.ﬂi‘l"'l_«.

Bite action dus to epidemic/pandemic

Any visit ocourring outside of
Dose missed or out of window

the specified time window

Mizsed I or more efficacy assessments
.155' vy * 2 PD biomarkers or RO samples
Missing *1 PE samples in first 4 .-a=_-—:t{5

=7 DE samples from Wk 5-25

Missing DD biomarkers or ADR samples

Vitals not obtained before firs
consecutive wvisits

t infusion or missed witals for two

1 {1.4%) 1
0 1
0 1
0 1
1
1 (1.4%) 3
1 (1.4%) 3
0 L4
0 z
0 4
0 3
0 5
0 1
0 3
1 (1.4%) 3
2
0 1
1 [1.4%) 0
0 1
0 3
1 (1.4%) 1
0 1
1 {1.4%) 2
0 1

[ RS

-

P3 T el o) Gl

o

E T [

LR
LR
LTE)

TR

.2%)
(2%
L4%)
JER)
_0%)
L2%)
TR
LR
2%

JTR)
."!]

Percentages are based on the total mumber of

For frequency counts by deviation
individual are counted only once.
deviations", multiple occurrences
separately.

CC0D: 1eMOW2022 Data Extract Date:

multiple occcurrences of

treated patlents in the 5:1'.:1‘;.

the same dewviation in an

"ar frequency councs of "Total number of major protocol

of the same deviation in

23JENHZ023

an indiwvidual are counted

Assessment report
EMA/332145/2024

Page 80/211



A Baseline data

Demographics

Table 14: Demographics and baseline characteristics (randomised population)

B: Ecu L: Crowva
{H=65) (=135}

Zge (years)

n 69 135

Mean (SIN 41.9 (ls.0) 40.3 (13.2)

Median 38.0 36.0

Min - Max 17 - 78 18 - Je&
Rge group (years)

n 69 135

<18 2 0 2.59%) ]

18 - &4 Lo (B4.1%) 122 (80.4%)

>=h5 S (13.0%) 13 { 9.8%)
Sex

n = 135

Male 35 (50.7%) 77 (57.0%)

Femalse 3£ (45.3%) 8 (43.0%
Race

n 69 135

Ezian 51 (73.9%) B& (83.7%)

White 18 (23.2%) 45 (33.3%)

Black or Africen American 1 ( 1.4%) 3 ( 2.2%)

Brerican Indian or Rlaska Natiwe 0 o

Hative Hawsiian or other Pacific Islander o ]

Unknowm 1§ 1.4%) 1 { 0.7%)
Ethnicity

n = 135

Hispanic or Latino & [ 8.7%) 3 (13.3%)

Hot Hispanic or Latino &l (23.4%) 114 (B4.4%)

Not Stated 2 2.5%) 3 [ 2.2%)
Weight (kg) at Baseline

n 69 135

Mean (SD) 67.13 (15.2& E8.32 (15.78&)

Median 62.20 &58.10

Min - Max 47.0 — 122.0 42.0 — 140.3
Weight (kg) category at EBaseline

n 69 135

< 40kg 0 i)

>= 4lkg - <100kg 8E (95.7%) 131 ({97.0%)

>= 100kg 20 £.3%F) 4 { 3.0%)

Baseline is

CCOOD: 1eMOVZ022 Data Extract Date:

the patient’s last cbservation prior to initiation of study drug in the primary
treatment period.

Z3JANZE0Z23
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Baseline disease characteristics

Table 15: Summary of PNH history (randomised population)

E: Ecu L: Crova
(l=69) (H=133)
Loe at PHH diagncosis (yr)
n &5 135
Mean (SI) 37.41 (16.39) 35.81 (15.53)
Median 3z2.11 30.87
Min - Max 11.2 - T&.8 11.5 - 74.7
Time from PHH diagnosis to enrollment (yr)
n &5 135
Mean (SI) 4,97 (5.91) 5.22 (7.4Z2)
Median 2.93 Z.58
Min - Max 0.0 — 31.0 0.0 — 48.5
Higtory of BHH-relevant conditions prior to enrollment
n, %
I'-Iist:-ry of aplastic anemia
n &5 135
Yes 28 (37.7%) 53 {39.3%)
Ho 43 [62.3%) g2 {&0.7%)
History of my=lodysplastic syndrome
n a5 135
Yes & [ B.7%) 6 { 4.4%)
Ho 83 (91.3% 129 {95.8%)
History of renal impairment
n 6% 135
Yez & [ B.7%) 11 { E.1%)
Ho 83 (91.3%) 124 {91.5%)
History of major vascular events
n a5 133
Yes 10 (14.5%) 21 {15.&%}
Ho 59 (35.5%) 114 ({B4.4%}
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History of pBEBEC transfusicn within 12 months pricr to

scresning
Fmiker of patients with pRBC
transfusion
n ] 133
Yea 20 (73.5%) 103 (77.4%)
Ho 12 {26.5%) 30 (22.6%)
Humber of units of pRBC transfused
i a7 132
Mean (5D) 6.83 (B.70 £.47 (8.27)
Median 3.00 3.75
Min — Max 0.0 - 41.0 0.0 - 43.5
Mumber of units of pRBC transfused
n &7 132
o 13 (26.3%) 30 (22.7%)
0> to <4 18 (23.5%) 38 (27.3%)
=4 to <14 22 (32.5%) 47 (35.6%)
=14 11 (1e.4%) 12 (14.4%)
Hemoglcohdn value at Baseline (gi/L)
n 69 135
Mean (SD) 89,68 (E7.88) 27.18 (14.08)
Median a7.00 85.00
Min - Max 8.0 - Bl0.0 £€3.0 — 135.0
Haptoglobin wvalue at EBaasline (g/L)
n 42 85
Mean (3SD) 0.050 (0.000) 0.053 (0.000)
Median 0.050 0.050
Min - Max 0.05 - 0.05 0.05 — 0.05
ILTE Velue at Baseline (O/L)*
n &9 134
Mean (3D) 1817.50 (829.0%) T10.61 (790.02)
Median 1811.00 163E.00
Min - Maxz £75.5 — 478l.5 458.0 — 3E04.0
LOH walu= at Baseline (=xULN)*#*
n a9 134
Mean (SD) T.77 (3.54) 7.57 (3.38)
Median 7.74 7.00
Min - Max 2.0 - 20.3 2.0 - 16.3
LDH Lewel at Baseline
n a9 134
<2xULN 0 1 0.7%)
p=2—=4xT1H 13 (14.5%) 22 [18.4%)
>AxTIH 5% (B5.5%) 111 (22.8%)

Baseline iz the patientTs last cheervation prior To indtiation of study druog in the primary
treatment period.

* Bageline LDH ig defined a=z the mean of all central IDH values, collected within 23 days
pricr to the first co-study driog admindistraticn including the predose walue from Day 1.
COCD: 1eMCW2022 Data Extract Date: Z3JANZ2023

Program: root/clinical studies/RO7112685/CDT70115/share/data analysis/prod/program/
t_dm pnh.sas
Cutput: root/clinical studies/BOT11268%/COTTO115/B042162/data analy=ia/CSR1/prod/outpat/
t dm pnh BRDN 16MOW2022 42162.0cut
OIMRRZ0ZT 10132
Bdapted from ©_dm pnh BWD1 18WCW2022 42182

Upon request, the applicant amended the table with data on PNH related symptoms.
Table 16: Summary of PNH history (amended)

f PNH History incl. Baseline Laboratory Parameters and PNH Clone Sizes, Randomized

iH

m

i ] A: Ccova

(H=£3) [H=135)
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PHH-related signs or symptoms within 3 months prior to

seresning
Abdominal Pain 11 {15.9%) 21 (15.6%)
Anemia 57 (82.6%) 109 (BO.7%)
Dysphagia 2 | 2.9%) 8 ( 5.0%)
Eractile Dysfunction 4 ([ 5.8%) 13 { 9.6%)
Fatigue 63 (91.3%) 113 (832.7%)
Hemoglobinuria 45 (B65.2%) 79 (58.5%)
MAVE (including Thrombosis) = { 7.2%) 8 { 6.7%)
Shortness of Breath (Dyspnea) 14 (20.3%) 29 (21.5%)

Upon request, the summary of PNH History output for Study BO42161 has been updated to include
central erythrocyte, granulocyte and monocyte clone sizes showing mean (SD), median, and minimum
and maximal clone sizes.

Table 17: PNH history for Study BO42161

B: Ecu A: Crova
(N=44) (N=45)
Type II Erythrocytes Clone Size (%)
n 36 39
Mean (5D) 20.40 (27.20) 12,34 (17.95)
Median 4.87 5.21
Min - Max 0.1 - 1.1 0.1 - 76.8
Type III Erythrocytes Clone Size (%)
n 36 41
Mean (SD) 35.56 (26.37) 38.35 (28.59)
Median 33.01 29.01
Min - Max 0.7 - 99.6 2.5 - 100.0

Total Erythrocytes Clone Size (%)

n

Mean (SD)
Median
Min - Max

Monocyte PNH clone size (R) **
n

Mean (5D)
Median
Min - Max

Gramulocyte PNH clone size (%) **

n
Mean (SD)
Median

Min - Max

36
55.96 (33.19)
54.22

£ &L
1.3 - 100.0

37
B6.96 (21.51)
6.38

7.6 - 99.9
37
B4.21 (25.16)
95.67
7.9 - 99.9

41
50.09 (30.92)

44.62
2.6 - 100.0
40
BD.B4 (22.12)
BB.62

13.8 - 100.0

40
T4.44 (28.40)
BB.07
5.2 - 100.2

Baseline is the patient”s last cbservation prior

treatment period.

to initiation of study drug in the primary

* Baseline LDH is defined as the mean of all central LDH values, collected within 28 days
prior to the first on-study drug administration including the predose walue from Day 1.
** Monocyte PNH clone size (%) and Granulocyte PNH clone size (%) are Central lab data.

COOD: 16NOV2022 Data Extract Date:
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A Numbers analysed
Table 18: Analysis populations (randomised population)

B: B A CEOWE
i W=05] [M=133}

A1l Fatlents Population &3 135
Fardomd 2ed Safety Populaticn &3 135
Crowalimab Safety Popalaticn * L] 135
Primary Analysis Population &3 134
Par Frotocsl Popolation 3 nz
Cromalimab efficacy Fopalaticn, Ame 5 switch patisntsg * &3 0

Zd-wenk Crovalimah: Efficacy Population, Amm B switch patisnts * 43 0
Biomarker-Evaluahle Fopulatiom &3 134
Crovalimab Pramacokinetic-Evaluable Fopulation = =] 135
Eculizmah Pramacokinatic-Evaluable Population &3 0
Tmmncgenicity Fopalation = &7 134

VR ATH © BT AT, i DT Lepressiits DOLLANLS W Dawlr the CTICeFls Tof Cia
populations cnce They have swltched to Cromallmab.

* Includes all Arm B Ecalizumab matiants who suitchad o Crovalimal a4t laast Z4 waaks
bafora OO0D.

CO0D: 1EMREOET Data Extraat Dabte: Z3TANZOZE

In both arms, all randomised patients were included in the randomised safety population. One patient
was not included in the primary analysis population in the crovalimab arm due to death (Day 2) and
therefore no post-baseline LDH assessment being available. The per protocol population included 112
and 59 patients in the randomised crovalimab and eculizumab arms, respectively.
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A Outcomes and estimation
Exposure and study treatment compliance

Table 19: Study drug exposure (primary safety period, randomised safety population)

B: Ecu A: Crova
{H=5c%) {H=135)
Treatment duration (weels)
n &9 135
Mean (SD) 22.02 (2.01) 18.72 {2.77)
25%-ile 22.14 20.00
Median 22.14 20.14
75%-ile 22.29 20.259
Min — Max €.l - 2E.1 0.1 - 23.1
Treatment duration (weelks) categories
n &9 135
=0 - <12 wesks 1| 1.4%) 3| 2.2%)
12 — <24 weeks &7 (97.1%) 132 (97.8%)
24 - <36 weeks 1| 1L.4%) 0
Total cumulative doss (mg)
n 69 135
Mean (5D} 11226.1 (%33.8) 5714.4 (776.3)
Median 11400,0 S760.0
Min — Max 4200 — 13200 1000 - 5390
Total IV Dose intensity (%)
n &g 135
Mzan (3D} 100.00 (0.00) 101.46 (2.93)
Median 100,00 10000
Min — Max 100.0 - 100.0 95.0 - 175.0
Total 3C Dose intensity (%)
n 0 134
Mean (SD) HE (HE}) 99.9% (2.12)
Median HE 10000
Min — Max HE - ME 32.1 - 116.7
Humiber of doses
n &9 135
Mean (3D} 13.80 (1.05) 9.84 (1.11)
Median 14.00 10.00
Min — Max €.0 - 16.0 1.0 - 12.0
S G52.0 1328.0
Hurber of acheduled doses (intravenous, IV)
n od 135
Mean (3D) 13.80 (1.05) 1.01 {0.09)
Median 14,00 .00
Min - Max £.0 - 16.0 1.0 - 2.0
Sum 8952.0 136.0
Warber of unscheduled doses (intravencous, IV)
n 69 135
0 dosss g9 [ 100%) 131 (97.0%)
1 doss 0 2 %)
2 doass o 2 | 1.5%)
Hurber of doses (subcutanecus, SC)
n 0 134
Mean (5D} HE (HE} 3.B5 (0.74)
Median HE 9.0
Min - Max HE - NE 3.0 - 10.0
Sum HE 118&.0

IV diose 1ntenslty 18 a peroentage based on actual intravenous doss
intravenous dose.
5C dose intensity is a percsntage
subcutansecus dose.

CCOD: LeNOWZ02Z Data Extract Date:

/ total planned
based on actual subcutanscus dose / total planmed

Z3JBN2023

Crovalimab self-administration or administration by a caregiver was permitted in Study BO42162
starting at Week 9, after training and confirmation of proficiency by the health care provider.
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Table 20: Summary of Crovalimab Administration by Healthcare Professional or Self-

Administration (Crovalimab Safety Period, Arm A Crovalimab Safety Population)

By PBatient/Caregiver nik]

Byp Healthoare il
Timit Name Frofsssicnzl ni®) At =ite OEf =mite Patiants
==k 2 104 20 (15.3%) 3 (Z2.3%) 121
==k L 104 20 {15.3%) 3 (Z.3%) 121
==l L7 107 17 (13 2%) 3 (EZ.5®) 125
==k Z1 =1 2l (Z=.0=) T (S.gE) 125
F==k Z35 ES 20 (2l.0&) i, 1285
Fema=l Z5 E7 13 (10._ &%) 4 123
Fma=l 23 75 2 1 122
F=a=k 27 41 13 4 100
==k 21 57 z 1z =
==l 235 as 13 a3 g6
F==f 25 ] 12 14 TE
F==k 32 Z5 2 [E. 25 5E
F==k 37 z 4 (2% 2 1)
Femaml EL i T (1E._7%}) 5 a7
F=a=l ES ia 3 (B.&k 1 2
==k EC 17 1 (4.Z%) £ 2%
==k T2 12 2 (lZ.35%) 2 18
==k T7 £ a E 10
Fe=k EB1 £ a z 8
F==k E5 ] i, 1 £
F=a=l E5 4 a 1 5
Fa=a=l 232 4 a i 2
F=a=l 27 2 a i =]
Fe=k 101 z a i Zz
Feak 105 1 a i, 1
F==fk L0% 1 a i, 1
Telf aoministration inIomECicn 1= SIMMErizec —oom Ne=k =

afministration guidance specifisd in the protocol.
Ihe first fioge 3C doma= Doy 2 of Heek 1, and He=k= 2, 3,
in a monitored setting, =much a= an Infuo=ion center, clindc, or hospital. Caex

the first fige 3C

admini=tration of crovalimabh by a

Fercantages are calmilated based on mmbser of patisnts giwven in "A1

the =zme lins.

.
PRSI L

A

1ER0ATE

-
nzz2 =i

ta Extract Date:

health care provider.

e B e e

Co-primary endpoint: Transfusion avoidance (TA)

according to the =a]f-

4

=

ard 5

had to kb=

do=as=, patisnts and/or patient caregiver (=] wers Srained in

s mEm e
the cours=e of

3C

1 patimnt=" colmm of

Transfusion avoidance (TA) was defined as patients who are packed RBC (pRBC) transfusion-free and
do not require transfusion per protocol-specified guidelines.
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Table 21: Proportion of Patients who Achieve Transfusion Avoidance from Baseline through
Week 25 (Primary Analysis Population)

B: Ecu L: Crowa
(\F=ES) F=134
Batisnts with TR, 1 1% 47 (gE_1%] 28 (E5.T%]
55% CI for proportiom * {55.&67, TB.53) (5e.51, T3.5Z)
Weighted differenre in proporticon (Crova — Ecu) —Z.5%
55% CT for difference in proportion (Crowa — Eoa) ** (-15_.&7, 11.14)
c—Wzlus (Mantel-Hzsnszsl) 0_ eE55

* 5% CI for proporcion is celoulsted using the Wilson™s methed with oontirmity correction.
#% 50% CI for the difference in proportions of patientcs with Transfusion swoidsnoe is
calrulated by Stratified Mewcombe O method (Yan and Su, 2010) ; non-inferiority is met when
the lower limdt of the 55% CT is grester than -Z20%. p-Walus svslustes the supsricrity test.
Bztisnts who discontimused treatment before Wesk 25 zre sssumed to hawve had 3 Transfusiom.
Cmly patiencts that wers recruized st lesst 24 wesks before COID are included.

CCoD: 1eMOWeiZ2Z2 Deta Extract Date: Z3JENZ0Z23

Table 22: Overview of Transfusion Avoidance Co-Primary Efficacy Endpoint Sensitivity
Analyses

Co-Primary Efficacy Endpoints — TA Eculizumab Crovalimab
Eg;:fllgi?:alysis“— Primary Analysis N=§9 N=134
Proportion of patients with TA, % (95% CI) 68.1 (b5.67, 78.53) 65.7 (56.91, 73.52)

Difference in proportions, % (95% CI) —-2.8(-15.67, 11.14)

NIM for lower 95% CI limit =-20%

Per-Protocol Population N=55 MN=112
Proportion of patients with TA, % (95% CI) 67.5 (54.24, 79.03) 66.1 (56.44, 74.58)

Difference in proportions, % (95% CI) -4.4(-18.31, 10.78)
Randomized Population N=69 N=135
Proportion of patients with TA, % (95% CI) 68.1 (bb.67, 78.53) 65.2 (b6.45, 73.04)

Difference in proportions, % (95% CI) -3.3(-16.19,10.61)

MIM = non-inferiority margin; TA = transfusion avoidance.
2 Transfusion avoidance assessed from baseline through Week 25.
Sources: ¢_ef TAD! TRINFRIS OCME4D] 1&NWZ02Z_4F16Z, t_eof DP1 TRANFRZE 1&NONZ0ZZ_4Z163;

t of RND] TRENFRZS 1&NCWZ0ZZ 47162
A Co-primary endpoint: Haemolysis control

Haemolysis control was measured by central LDH <1.5 x ULN from Week 5 through Week 25.
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Figure 21: Proportion of Patients and 95% CI with haemolysis control through Week 25 by

Visit (Primary Analysis Population)

100
£ w
=z Er
5 % = — . —1—
R
o
g

=g
= ¥
E a0
£

30
B
£ 20
-
g 10

]

1%& L 1-%‘ LA 4 -‘;&ﬂ LA ¢ & £ % £
} i : k. iy
T T T T T T T T
wisilg

B:Ecu
il 62 B&7 &7 &7 &R =14 &7 E? [ B4 &7 13 &7 86 =}
A Crowa
n 193 128 129 127 13 114 127 124 125 122 123 m 118 17 125

Trealment Graup =—S— G Ecu {N-53) A Croea (N—134)
For mach groap Ors arw onty deplryed for ety skt least 10 zasares

Saredre LOH oo Sxinod o B i of el ootz LOH vehess, codoctz o wilfm 2B daze poot ke B coeakedy Sng o mebeatoon ol sy Bee prodices value fon Dy 1.
i TR N L ] D SAaDal

Srogrart rarnical_sden R0 (3SR DT MG rasa_anohsin e ipmaraTe] of sae
Oulpat el ST IEEDATIT A0 1 S | B TSR, Ietiouly o LT TE PAIT_EF]_ L TOWIE 1SNORRCET AT1E2 (ol
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Table 23: Mean Proportion of Patients Achieving Haemolysis Control from Week 5 through

Week 25 (Primary Analysis Population)

B: Emu L Cx

{I#=€5) =1

Mean Proportion of Patienmts Rohiewing Hemolysis Control 78 S6% TE.ET
55% CI [B5_EE, B5.55) (72.8
= Ratio (55% CI) 1.02
oialus 0_55

i

s = ol

[ 1 EN
'
il

-

£

i
=

ZELImETas 2re pEsed on oE moosll

Odds ratio greatsr than 1 fawours Crowslimsk. Hon-inferiority is met when the lower limit

of the 55% CI 1= grester than 0.2, p-Valus svalustes the supsriority test.
Cmly patients that were recruaited st lssst 24 weesks before COOD are included.
CCOD: 1eW0V20z2 Data Extract Date: Z3JRNZ0Z3
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Table 24: Overview of Haemolysis Control Co-Primary Efficacy Endpoint Sensitivity Analyses

Co-Primary Efficacy Endpoints — Eculizumab Crovalimab
Hemolysis Control

Primary_analyrsisa— Primary Analysis N=69 N=134
Population

Mean proportion of patients achieving
hemolysis control, % (95% CI)

Odds Ratio (95% CI) 1.02 (0.57, 1.82)
NIM for lower 35% Cl limit=0.2

Per-Protocol Population N=59 N=112

Mean proportion of patients achieving
hemolysis control, % (95% CI)

Odds Ratio (95% CI) 0.96 (0.51, 1.81)
Randomized Population N=69 N=135

Mean proportion of patients achieving
hemaolysis control, % (95% CI)

79.0 (69.66, 85.99) 79.3 (72.86, 84.48)

79.7 (72.64, 85.32) 80.3 (70.43, 87.46)

79.0 (69.66, 85.99) 79.3 (72.86, 84.48)

Odds Ratio (95% CI) 1.02 {0.57, 1.32)
MCMC Algorithm® N=569 N=134
Mean proportion of patients achieving
hemolysis control, % (95% Cl) 78.0 (69.67, 86.33) 77.5(71.69, 83.3T)
Odds Ratio (95% CI) 0.97 (0.55,1.71)
PMM Algorithm® N=59 N=134

Mean proportion of patients achieving
hemaolysis control, % (95% CI)

Odds Ratio (95% CI) 0.97 (0.55,1.70)
Tipping Point Analysis® N=69 N=134

Mean proportion of patients achieving
hemolysis control, % (95% CI)

Odds Ratio (95% Cl) 0.63 (0.36, 1.08)

MCMC=Markov Chain Monte Carlo; NIM=non-inferiority margin; PPM=Pattern Mixture Model.
# Hemolysis control measured as central LDH = 1.5x ULN from Week 5 through Week 25.
& Sensitivity analyses assessing the impact of missing central LDH values.

78.1 (69.80, 86.47) 77.6 (71.69, 83.41)

80.4 (71.46, 87.09) 72.0 (65.64, 77.62)

Sources: ©_ef odds DRD1 OOMPATL IENONZDEZ 42167 ©_ef odds PP OOMPAPL 1ENIVEOZZ_4Z16Z
t_ef odds BNDL (CME4P1_1ENONE0ZZ 42162 ©_ef odds meme PRD1 1ENCWZ0ZZ_4Z163;
t_ef odds prm DRTD 1ENOVE0EZ_ 42162, ©_ef odds_sens DRPL OOME4P1 1ERCVZ0ZZ_ 43165

A Secondary endpoint: Breakthrough haemolysis (BTH)

BTH was defined as at least one new or worsening symptom or sign of intravascular haemolysis
(fatigue, haemoglobinuria, abdominal pain, shortness of breath [dyspnoea], anaemia [haemoglobin
<10 g/dL], a major adverse vascular event [MAVE, including thrombosis], dysphagia, or erectile
dysfunction) in the presence of elevated LDH =2 x ULN after prior reduction of LDH to <1.5 x ULN on
treatment.
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Table 25: Proportion of Patients with Breakthrough Haemolysis from Baseline through Week
25 (Primary Analysis Population)

E: Ema A: Crova
[M=£2 (I=lz2
Fatisnts with at l=g=t cm= ETH, n (& 10 (14_5% 14 (i0.4=)
55% CI for proporticnm * [7.54, 25.50 E€.02, 17.21
Weighted differsppe in propoction (Crova — Eoz) —3.5%
55% CI for diffarenoe in proportion (Crowa — Eou) 2+ [—12_HB2, S5.2€
rValue (Hontel-Hoen=g=l] 0. 4258
= CE% C1 for BIN proporticon 1m calculated u=ing che Wil=con's method With Conbimmity

cormaction.
il 5'5'5 :I for the diffarenos in proportion= i= caloolated by Jtratifisd Hewsombe CT method

J—

¥an 20010) ; mom-ins 'e*" i:'-it,_:l i= mat when the moper liedt of the 05&% CT is leass than
Z0%. lus tests for smmperiority.
Tatis=nt= who dizcontinusd tosatment befczs Wesk 23 arze considersd So have a STH evens.

= - - ui =% lag=t 2 mxke Deafora OT00D srs included.
"‘r_'l.'tta.ﬂ'-t:'- pere recrited mawt; 24 peeks befors 0 are imcluded
it T

OC00: 1EMN0VZ0ZZ2 Data Extract Date: ZZJERZ0ZI
A Secondary endpoint: Stabilised Hb

Stabilised haemoglobin is defined as avoidance of a =22 g/dL decrease in haemoglobin level from
baseline, in the absence of transfusion.

Table 26: Proportion of Patients with Stabilised Haemoglobin from Baseline through Week
25 (Primary Analysis Population)

E: Emu A: Crova
[H=£g) M=134)

Fatiants mith Hemnglohin Stakhilization, n (& 27 (E0.5% E5 [£31.4E)

55% I for proportiom * 43 .25, TZ.l7 Se £33, TL.4Z)
Weighted differanoe in proportion (Crova — Eom) Z2.28

85% CI for differenoe in proportion [Crowa — E=zu) +* (=11.37, 1&.31)
pValue (Montel-Haospn=zsl) 0.T7asE

dtabilized hemoglobin is defined a= avcidanme of a 3= g/dl decre=ase in hemoglobin leo=l
from ba=eline, in the zhsence of trans=Sasion.

“ Sk OO for Proportiom of patients with Stakbdlized Hemogleobin i= calewlated using the
Wil=on'= method with i::nn-'_._.-gr correction.

“+ &5&k I for the :e"l:r.i:e in proportiom=s of patients with 3tabilized Hemoglobim
ralmulated by Stra imd Hewcombe O method (¥Yan and Su, 2010} ; non—inferi i:""tgr et when
the lower limit of the 895% CI i= greater than —Z0&.

Fatients who di=continued treatment before Week 25 are considered to not hawve had
mtaini 1 iged hemoglobdn.

Only patisnts that werse recruited ot least 24 weeks befors 0700 are imcluded.

0000 1602022 Data Ewtract Date: Z3JENIOF3
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A Exploratory endpoint: change in FACIT-Fatigue

Table 27: Mean Change from Baseline to Week 25 in FACIT-Fatigue Scores (Primary Analysis
Population)

Vi=it tatistics (¥=£8] (=124

Eam=lin= =n £7 la2
M=an (ZE} 35,05 (1.408) 2&.02 (0.3TT7)

Wemk 25 m £E 128
Adiue=tead Mean ([3E) £.15 (D.EEO T.78 (0.EEL
85& CT for idjusted Me=an (Z.2Z, E.E& £.43, =08
Differenre in Adjusted Me=ans (SE) PO S =]
05% CI for Differsnce in Adju=ted Means [0.€8, 4.&D
praloe 0. 0087

Ea=alin= i=» the patiant'= la=t cb=arwaticn pZiof ©o LRStiation of =oudy drug in the primary
treatment pericd.

E=timate= inrluds patients with an asse==ment at ba=eline. Estimates ar= from smalg=i=
Ea=zd on mixed—=ffect model of repeated meamures [MMEM] us=ing unstructured cowariance

Cnly patisnts that wers recrpited ot lsast 24 pesbs befors O00D ave included.
Hon—inferiority is met when the lowe=r limit of the 25& {0 is greater than -5
p-iValue tests Sor superiority.

——

0000 1eN0WZ0Z22 Data Ewtract Dote: Z3JRMZOZZ
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Figure 22: FACIT-Fatigue Scores through to Week 25 by Visit (Primary Analysis Population)
Plot of Absolkite Scores with 95% Cl by Visit FACIT-Fatigues Scores, Primary Efficacy Perlod, Primary Analysis
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A Exploratory endpoint: red blood cell transfusions

Table 28: Total Number of Units of Packed Red Blood Cells Transfused from Baseline to
Week 25 (Primary Analysis Population)

E: Ecu Er Crowra
[I=ES)] (E=134)
Fatisamts with at leas=t on= tronefus=ion, n (&) 22 [EL_GE) 4% |23.g=)
Total mminer of wnits= of pABEC transfiissd
n £2 12z
M=zn [(30) Z.20 (4_83) 2.32 [E.0Z)
S5 I for Mean 11.04, 2.3€) [(1.E0, 3.38)
Madian O.00 0_00
Min — Max o3 - 25.0 0.0 - 55.0

Ly patlient= that wers reconted ot least 8 peels hefore G000 are ancyded.
OC00: 1EN0VZ022 Data Extract Date: Z3JRMZ0Z3
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A Additional exploratory LDH-related endpoints
o Mean normalised LDH levels from baseline to week 25

Figure 23: Mean Normalised Central LDH with 95% CIs from Baseline to Week 25 by Visit
(Primary Analysis Population)
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o Percent Change from Baseline to Week 25 in LDH Levels

Mean percent reduction in LDH levels (central assessment) from baseline to Week 25 was -73.6%
(95% CI: -78.95, -68.22) in the crovalimab arm compared with -64.1% (95% CI: -71.36, -56.75)
in the eculizumab arm.
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o Time to First Reach Central LDH <1.5 x ULN

Figure 24: Time from Baseline to the First Reach of Central LDH < 1.5 x ULN through Week
25 (Primary Analysis Population)

oo

Properion saaching LOH<=1.5 & ULN (%)
3

A i (N=134)
 irpanive] hCrwa i=i) 234045

1
1
!
1
n
i [ 1 (M Median (55% C|
F B EcuiN=05) 231,14
— ¢

Tama (i)

184 il 17 1 10 1

o Mean Proportion of Patients with Central LDH < 1.0 x ULN from Week 5 through to
Week 25

The mean proportion of patients with haemolysis control as measured by central LDH > 1.0 x ULN
from Week 5 through Week 25 was 28.8% (95% CI: 22.67, 35.71) for the crovalimab arm and
37.8% (95% CI: 28.77, 47.65) for the eculizumab arm. The odds ratio for haemolysis control
(crovalimab versus eculizumab) was 0.67 (95% CI: 0.40, 1.11).

By visit, the proportion of patients achieving LDH = 1.0 x ULN increased from 0% at baseline (both
arms) to 30.2% in the crovalimab arm and 45.6% in the eculizumab arm by Week 5, and remained
between 25.4% to 32.8% for crovalimab and 30.8% to 44.8% for eculizumab, from Week 7
through to Week 25.
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Figure 25: Proportion of Patients and 95% CI with Central LDH < 1 x ULN from Baseline

through Week 25 by Visit (Primary Analysis Population)
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The mean proportion of patients at each visit reaching LDH < 1.0 x ULN was higher in the
eculizumab arm starting from Week 3 to Week 25 compared with the crovalimab arm.

o Time to First Reach Central LDH <1.0 x ULN

The proportion of patients reaching central LDH < 1.0 x ULN before Week 25 was 47.8% in the

crovalimab arm compared to 62.3% in the eculizumab arm.

Less than 50% of the patients in the crovalimab arm achieved central LDH < 1.0 x ULN during the
primary treatment period, and therefore the median time to haemolysis control was not reached
for crovalimab as of the primary analysis CCOD. The median time to first reach central LDH < 1.0 x

ULN for eculizumab was 4.1 weeks.
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A Exploratory endpoint: Maintenance of haemoglobin > 10 g/dL without subsequent decrease
below 9 g/dL

Table 29: Summary of Proportion of Patients Who Reach and Maintain a Minimum Hb level
from Baseline through to Week 25, Primary Analysis Population

B: Ecu A: Crova
(H=63) (H=134)
Fatients Who Reach and Maintain a Minimum Hgk lewvel, n (%) 30 (43.5%) 61 (45.5%)
95% CI for proportion * (31.77, 55.92) (36.98, 54.33)
Weighted difference in proportion (Crova - Ecu) 1.E%
95% CI for difference in proportion (Crowva - Ecu) #*# (-12.52, 15.70)

Patients who reach and maintain & minimum hgk level is defined as patients who reach a
Hemoglobin Lewel of at least 10 g/dL, without Subsequent Decrease below 9 g/dL, in Zbsence
of Transfusion

*# 95% CI for proportion of patients who reach and maintain &2 minimum hgk level is
calculated using the Wilson's method with continuity correction.

#% 05% CI for the difference kbetween the proportions of patients with who reach and
maintain a minimum hgkh lewvel is calculated by using the Stratified Newconkbe method (Yan and
Su, 2010), non-inferiority margin: -20%.

Fatients who discontinued treatment before Week 25 are considered to not have had minimum
hemoglobin lewvel.

Only patients that were recruited at least 24 weeks before CCOD are included.

CCCD: 1eNCVZ02Z Data Extract Date: Z3JANZ023

A  MAVE

The symptoms of MAVE in 2 patients (treated with crovalimab and eculizumab respectively)
were myocardial infarction and TIA. These events occurred on day 1 and 49 respectively.

A Patient-reported outcomes

Results from EORTC QLQ-C30, EORTC IL40, TSQM-9, QLQ AA/PNH, PGIS, Patient Preference
guestionnaire are detailed in the clinical AR.
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A Ancillary analyses
Subgroup analyses

Table 30: Subgroup Analyses of Proportion of Patients with TA with 95% CI (Primary
Analysis Population)

B: Ecu A: Crova
Total {H=69) (N=134)

Subgroup n n proportion (95% CI) n proportion (95% CI) Difference in Proportiom (9E8% CI)
Age Croup (yr)

=18 2 2 E0.00% {2.67 , 97.33) o HE NE

18 - 64 180 58 T72.41% (58.89 , 82.85) 122 66.39% (B7.20 , T4.53) -6_02(-19.20 , B.BO)
==GE 21 ] 44 .44% (15.34 | 77.3E5) 12 EB.33% (28.60 , B3.50) 13.89(-265.23 | 47.84)
Sex

Femals 91 34 64.71% (46.47 , 79.70) BT EO.65% (45.84 , T2.16) -5.06(-23.99 , 15.43)
Male 112 s T1.43% (53.4B , B4.76) 77 TO.13% (58.47 , 79.75) -1.30(-17.75 , 17.E1)
Region

Eurcpe / Central, South and 67 18 66.67T% (41.15 , B85.64) 49 63.27% (48.26 , T6.21) -3.40(-25.47 , 22.50)

North Bmerica

Japan and Rest of RAsia 13¢& 5l 68.63% (53.97 , B0.48) BE 67.06% (55.92 , Te.&4) -1.57(-16.83 , 14.82)

Pacific
Eculizumab available Region

Yes Bl 26 69.23% (48.10 , B4.91) 19 63.64% (49.51 , 75.86) -5.59(-25.04 , 16.77)
No 122 43 67.44% (51.34 | B0.48&) 79 &7.09% (EE.50 | T77.00) -0.35(-16.64 | 17.26)
Race

Bsian 137 51 EB.63% (53.97 , B0.48) BE 66.2B% (E5.19 75.90) -2.35(-17.59 , 14.0&)
Black Or African American 4 1 100% (5.46 , 100) 3 100% {31.00 , 100} NE

White 60 16 G8.75% (41.4B , 87.87) 44 61.36% (45.51 , T5.25) -T7.3%(-29.95 | 20.17)
Unknown 2 1 0% (0.00 , 94.54) 1 100% {5.46 , 100} 100 (-12.21 , 100)
Stratification factor: Number

of pRBC Transfusions in &

Months Prior to Randomization

0 UNITS 50 17 82.35% (GR5.80 , 85.33) 33 87.88% (T0.86 , 96.04) 5.B3(-13.51 , 30.02)
=0 TO<=6 UNITES 101 34 73.53% (B5.35 , B6.49) &7 T0.15% (57.57 , BO.40) -3.38(-20.12 , 15.85)
=6 UNITS 52 18 44.44% (22.40 , 68.65) 34 35.29% (20.30 , 53.53) -9.15(-34.99 , 16.88)
Stratification factor: Local

LDH Lewel at Randomization

==2 TO <=4 X ULN 35 11 B3.64% (31.681 , BT7.63) 24 TA.17% (57.29 , 02.06&) 15.53(-13.36 , 46.07)
=4 X ULN leg £8 68.97% (55.31 , B80.10) 110 62.73% (52.95 , T1.61) -6.24(-20.21 , 9.08)
Aplastic Anaemia

Yes 78 26 T6.92% (55.92 , 90.25) 52 65.38% (50.84 , T77.67) -11.54(-29.69 , 10.63)
Ho 128 43 62.79% (46.72 , 76.61) B2 65.85% (54.47 , 75.74) 3.06(-13.69 , 20.68)
Body Weight (kgl

40 - <100 196 (13 GE.6T% (53.8B , TT.50) 130 65.38% (5&.48B |, 73.37) -1.2B(-14.85 | 1Z.9&)
==100 7 3 100% {31.00 , 100} 4 75.00% (21.94 , 98.68) -25.00(-69.94 , 34.75)

95% CI for proportiom ie calculated using the Wilson's method with continuity correction.
Only patients that were recruited at least 24 weeks before CCOD are included.
CCOD: 16MOV2022 Data Extract Date: 23JAN2023
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Table 31: Subgroup Analyses of Proportion of Patients Achieving Haemolysis Control
(Central LDH <= 1.5 x ULN), Primary Analysis Population

B: Ecu A: Crova
Total (N=653) (H=134)
Subgroup n n proportiom (95% CI) n proportion (95% CI) 0Odds Ratioc (95% CI)
Age Group (yr)
<18 2 2 6B2.15% (43.66 , T7.&B) 1] KE HE
1B - &4 120 58 B82.82% (73.40 , 89.38) 122 B80.95% (74.98 , B5.77} 0.88 (0.46, 1.70)
==65 21 9 Te.28% (40.50 , 93.43) 12 E9.73% (45.13 , 86.58) 0.62 (0.11, 3.34)
Sex
Female 91 34 92.23% (B5.10 , 96.10) 57 T7B.45% (68.8B3 , 85.71) 0.31 (0.13, 0.74)
Male 112 35 Tl.14% (56.092 , 82.14) 77 Bl.22% (73.62 , 87.02) 1.7 (0.BZ, 3.78)
Region
Eurcpe / Central, South and North America &7 1B B85.78% (69.09% , 94.21) 49 7T6.25% (64.8B9 , 84.B0} 0.53 (0.17, 1.68)
Japan and Rest of Asia Pacific 136 E1 7T7.26% (66.8B5 , 85.13) 85 B1.56% (74.67 , 86.90}) 1.30 (0.67, 2.52)

Eculizumab available Regiocn

Ye= B8l 26 B1.81% (65.54 , 91.40) 55 T79.41% (69.34 , B6.BO) 0.86 (0.31, 2.38)
HNo 122 43 81.80% (71.24 , B9.0T) 79 80.43% (72.98 , BE.Z1) ©0.91 (0.44, 1.90)
Race

RAsian 137 E1 80.9&% (70.71 , BB.2Z) 86 82.B8% (7&.17 , BB.OO)}) 1.14 (0D.5&, 2.30)
Black Or African American 4 1 T4.03% ( NE , HNE ) 3 B83.98% (65.20 , 93.62) 1.84 (D.6&6, 5.14)
White &0 16 B87.17% (64.93 |, 96.14) 44 7T4.41% (6l.B8 , 83.90) 0.43 (0.10, 1.78)
Unknown 2 1 &9.47¢ { NE , HNE ) 1 B81.98% (8l.98 , B1.98) 2.00 ( NE , KE )

Etratification factor: Wumber of pRBC
Transfusions in &€ Months Prior to

Randomization

0 UNITS 50 17 T7.57% (E6.32 , %0.2T) 33 B83.42% (6T7.6%5 , 92.37) 1.45 (0.39, 5.4E)
=0 TO«=6 UNITS 101 34 B88.98% (7B.26 , 94.7T) &7 B82.38% (75.00 , 87.93) 0.58 (0.23, 1.46)
=6 ONITS 52 1B T1.98% (53.11 , 85.36) 34 7T1.56% (59.36 , B1.26) 0.98 (0.37, 2.62)

Stratification factor: Local LDH Lewvel at

Randomization
»=2 TO <=4 X ULN a5 11 &4.78% (40.15 , 83.45) 24 75.23% (55.B3 , B87.95) 1.65 (0.43, 6.29)
=4 X ULN 168 5B 85.18% (76.41 , %1.08) 110 81.16% (75.23 , 85.93) 0.75 (0.38, 1.47)

Aplastic Anaemia
Yes i 26 83.60% (&B.0G , 92.42) 52 B81.22% (71.79 8B8.02) ©0.85 (0.31, 2.35)
Ho 128 43 80.79%% (69.BS , 88.42) &2 79.17% (71.37 85.28) 0.90 (0.44, 1.88)

Body Weight (kg
40 - <100 196 66 B2.68% (74.25
==100 7 3 e3.83% (le.10

=

., BB.T7B) 130 79.9%8% (74.10 84.80) .B4 (0.486, 1.53)
. 94.200 4 T9.74% (31.BT7 , 97.07) 2.23 (0.10, 48.29}

Estimates are based on GEE modsl.

Odds ratio greater than 1 favours Crovalimab.

Only patients that were recruited at least 24 weeks before CCO0D are included.
CCOD: 16NOVZ022 Data Extract Date: 23JAN2023
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Descriptive arm C

Participant flow

Figure 26: Patient disposition (descriptive Arm C)

Treatrment Maive Patients with PNH
Total Screensd
n=Z39

Patiemts Rancormomed | Descriptive Peciatnc &m |

Arifi & Cravalimab Arm B Feulifumab® Arm C Cravalimal
n=135 b3 ]

Table 32: Listing of major protocol deviations in Arm C

Ireasment Group: Arm C Crovalimak (H=8)

Soudy Day
Canter/Fatisnt ID - of Fcart of HAectual
Age/Jex/Race Category Description Date Dewiation Treat.
MEDICATICH Dose missed or out of window CRCVA
FROCEDURAL Failure to collect laboratory =amples CRCVR
PROCEDURAL Failure to collect laboratory =amples CRCUR
FROCEDURAL Failure to collect laboratory =amples CRCVR
MEDICATICH Dose mi=zsed or out of window CROVE
PROCEDURAL Failure to colleet laboratory =amples CRCVR
PROCEDURAL Missing »>2 PE samples from Wk 5-325 CRCVL
FROCEDURAL Any wisit occurring outside of the specified CRCVA
time window
PROCEDURAL Failure to collect laboratory =amples CRCUR
FROCEDURAL Missed 2 or more efficicy assesaments CRCVR
PROCEDURAL Mis=ing >l PE samples in first 4 weeks CROVE
FROCEDURAL Failure to collect laboratory =amples CRCVR
MEDICATICH Recesived incorrect doss of the study CRCVL
medicasion (includes overdoss]
FROCEDURAL Failure to cbtain signature of updatad ICE CRCVR

CCCD: LEMCW2022 Data Exsract Dace: Z3TANI0DZE
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Table 33: Demographics and baseline characteristics in Arm C

Treatment Group: BErm C Crovalimsb (N=&)

Hum pRECs Eazeline
Weight Height BMT Nunker of in & Mths LOH
Center/Patient ID - Rge/Sex/Racs (kg) (cm) (kg/m2) Ethnicity Scresnings Pr to Bnd {TSL}
0.0 24.2 1 Missing .5
54.0 18.0 1 Missing 0.5
50.0 17.2 1 Missing 1.5
&7.5 23.4 1 Missing 1.5
68.0 22.0 2 Missing .5
$8.5 28.56 1 Missing 7
CCOD: 1eMOV2022 Data Extract Date: 23JRN2023
Table 34: Listing of PNH history in Arm C
Treatment Group: &Zrm C Crovelimab (N=g)
History of
Ho. of
Time from pREC pPRECs
Ege at ENH Diag. Transf. Transf.
Date of PHH T Renal 12 Mths 12 Mths
ONH Disgnosis enrollment ZAplastic Impair- Prior to Prieor to
Center/Patient ID - Rge/Sex/Race Diagnosis [years] (years) Enemia ment MAVE MDS Screen. Screen.
1e_28 1.2& No No e Ho Yas 1.5
13.&67 0.15 Yes Ho He Ho Mo i
15.25 1.42 Yas Mo e Ho Yas 40.5
15.43 2.58 No No He Ho Yes 1
11.54 5.7 Yas No e Ho Yas ZE
1e.58 0.10 No Mo He Ho Mo 0

MAVE = Major Vascular Event, MDS = Myelodysplastic Syndrome
CCOD: 1eMOW2022 Data Extract Date: 23JaN2023

Numbers analysed

All 6 paediatric patients were included in the Arm C All Patients, Efficacy, Crovalimab Safety,
Pharmacokinetic-Evaluable, Immunogenicity and Biomarker-Evaluable populations.

Outcomes and estimation

Exposure and treatment compliance

Treatment duration in the 6 paediatric patients ranged between 21 and 57 weeks. All patients
completed the primary treatment period and are ongoing in the crovalimab extension period as of the
CCOD.

For one patient, the SC dose of crovalimab was increased from 680 mg to 1020 mg from Week 13
onward, in the context of weight increase to > 100 kg (from 98.5 kg at baseline); however, this weight
increase did not meet the >10% change criterion and a major protocol deviation in relation to this
modification was recorded; no new safety signal was detected in relation to this increased crovalimab
dose. The patient remained on the 1020 mg dose at the time of CCOD.

Self-administration or drug administration by a caregiver was also permitted in the descriptive arm of
paediatric patients at Week 9, after training and confirmation of proficiency by the health care
provider. Between Weeks 9 and 25, SC injections were administered by healthcare professionals to 3
of the paediatric patients, of which one patient had not yet reached Week 25 at the COOD. In the case
of the other 3 patients, SC injections of crovalimab were administered by the patients or by their

Assessment report
EMA/332145/2024 Page 101/211



caregiver. After Week 25, administration by patient/caregiver increased, with an increase in off-site
administration.

Co-primary endpoint: haemolysis control

Figure 27: Plot of Individual Patient Profiles, Normalised LDH (Arm C Efficacy Analysis
Population)
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Other efficacy endpoints

Table 35: Listing of Haemoglobin Stabilisation, Breakthrough Haemolysis and Transfusion
Avoidance by Patient in Arm C

Had the 3Jtabilised Hemoglobin EBreakthrough Hemoly=is= Iransfusion Free

Had the Cppor—

Cppoz- tunity

tunity o Switch Switch Switch

o Complate ta ta o

Complete 24 Week= Ba=eline Week 25 Ba=eline Week 25 Bas=eline Weak 23
Canter/Patient ID - Fir=t Fo=t o On Po=t to On Po=t to On Po=t
Age/3ex/Race 2% Wemk= Jwitch W=k 25 Crowva Switch Wes=k 25 Crova Switch Week 25 Crova Switch

T WA Te= Tax HA# Mo Ha HA# Tas Tam HEE

¥ WA Ta= Tax HAg Mo Ha HAg Tas Tax HAg

T W Te= Tas HLE Ho Hao HL§ Tu= Tam Hi§

¥ H& Ko Hao Hhg Ho Hao Hhg Ho Hao Hig

¥ HA Ko Hao Hag Ho Hao Hag Ho Hao Hag

H W Te= Tas HLE Ho Hao HL§ Tu= Tam Hi§

* Worst Case Jcenaric forced since the patient discontinued study treatment before the end of the applicable period.
¥ Not applicable smither for the patisnt or for the sntire treatment group.

*% Patient excluded from Primary Analysis Population.

CCOD: LENCAWA02Z Data Extracts Date: Z3JAHI0ZZ

A Summary of main efficacy results

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).
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Table 36: Summary of efficacy for trial BO42162

Title: A Phase III, Randomised, Open-Label, Active-Controlled, Multicentre Study Evaluating The
Efficacy And Safety Of Crovalimab Versus Eculizumab In Patients With Paroxysmal Nocturnal
Haemoglobinuria Not Previously Treated With Complement Inhibitors

Study identifier

Protocol number: BO42162; Protocol name: COMMODORE 2 ; EudraCT number:
2019-004931-21 ; NCT number: NCT004434092

Design

Randomised, multicentre, open-label, active-controlled Phase III clinical study
which enrolled patients with a body weight =40 kg, who had been diagnosed with
PNH, and who had not been previously treated with a complement-inhibitor
therapy.

The study is divided in two parts: 2 randomised arms (Arms A and B), and a
descriptive arm (Arm C), consisting of paediatric patients (<18 years old).

The randomised arms aimed to randomise approximately 200 patients in a 2:1
ratio to crovalimab (Arm A) or eculizumab (Arm B). Paediatric patients were
enrolled in the descriptive arm (Arm C) where they received crovalimab. No
target sample size was specified for Arm C due to the rarity of the disease in this
age group. Efficacy data are presented for arm C even if < 10 patients were
enrolled (N=6).

Duration of main phase: 24 weeks
Duration of Run-in phase:

not applicable
Duration of Extension phase:

not applicable

Hypothesis

Non-inferiority

The primary efficacy objective for this study was to evaluate the efficacy of

crovalimab compared to eculizumab, based on the non-inferiority assessment of

the following co-primary efficacy endpoints:

e Proportion of patients who achieve transfusion avoidance from baseline
through Week 25 (after 24 weeks on treatment), with patients having
achieved TA defined as patients who are pRBC transfusion-free and do not
require transfusion per protocol-specified guidelines.

e Proportion of patients with haemolysis control, defined as LDH <1.5XULN,
from Week 5 through Week 25 (as measured at the central laboratory).

Both co-primary efficacy endpoints needed to be met in order to conclude non-
inferiority of crovalimab to eculizumab

Treatments groups

Arm A: Crovalimab Crovalimab 340 mg/2 mL as per the weight-
based tiered crovalimab dosing schedule

1V loading dose on day 1
SC loading doses on days 2, 8, 15 and 22

SC maintenance doses at Week 5 and every
4 weeks (Q4W) thereafter

24 weeks
N=135 randomised
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Title: A Phase III, Randomised, Open-Label, Active-Controlled, Multicentre Study Evaluating The
Efficacy And Safety Of Crovalimab Versus Eculizumab In Patients With Paroxysmal Nocturnal
Haemoglobinuria Not Previously Treated With Complement Inhibitors

Study identifier

Protocol number: BO42162; Protocol name: COMMODORE 2 ; EudraCT number:
2019-004931-21 ; NCT number: NCT004434092

Arm B: Eculizumab

Eculizumab 600 mg iv induction
doses on days 1, 8, 15 and 22 and
900 mg maintenance doses on day
29 and every 2 weeks (Q2W)
thereafter

24 weeks
N=69

Arm C: Crovalimab

Same as Arm A
6 paediatric patients included

baseline in
FACIT-fatigue
at Week 25

Endpoints Co-Primary Proportion of Proportion of patients who achieve
and endpoint patients with Transfusion Avoidance (TA) from baseline
definitions transfusion through Week 25 (after 24 weeks on
avoidance treatment)
(TA)
Co-primary Mean Proportion of patients with haemolysis
endpoint proportion of control, measured by LDH<1.5 X ULN, from
patients Week 5 through Week 25 (as measured at the
achieving central laboratory)
haemolysis
control
Secondary Proportion of Proportion of patients with BTH from baseline
endpoint patients with through Week 25
Breakthrough
Haemolysis
(BTH)
Secondary Proportion of Proportion of patients with stabilisation of
endpoint patients with haemoglobin from baseline through Week 25
stabilised
haemoglobin
Secondary Adjusted mean | Mean change from baseline to Week 25 in
endpoint change from fatigue, as assessed by the FACIT-Fatigue.

Database lock

Database lock has not yet occurred; study is ongoing. The summary is based on a
database snapshot with a clinical cut-off date of 16 November 2022 for the
primary analysis of efficacy data through Week 25.

Results and Analysis

Analysis
description

Primary Analysis

Assessment report
EMA/332145/2024

Page 104/211



Title: A Phase III, Randomised, Open-Label, Active-Controlled, Multicentre Study Evaluating The
Efficacy And Safety Of Crovalimab Versus Eculizumab In Patients With Paroxysmal Nocturnal
Haemoglobinuria Not Previously Treated With Complement Inhibitors
Study identifier Protocol number: BO42162; Protocol name: COMMODORE 2 ; EudraCT number:
2019-004931-21 ; NCT number: NCT004434092
Analyses Primary Analysis Population
;:’:ls;:'; and The Primary Analysis Population is defined as all randomised patients in Arms A
description and B who received at least one dose of the originally assigned treatment and
having at least one valid LDH level assessment by the central laboratory after the
first intravenous (IV) infusion by planned treatment.
One patient randomised to crovalimab did not have post-baseline LDH and was
not included in the primary efficacy analysis.
Descriptive Treatment group Arm A Arm B Arm C
statistics and (descriptive)
estimate Number of N=135 N=69 N=6
variability subjects
Proportion of 65.7 68.1 66.7
patients with TA, [(56.91, 73.52) (55.67,78.53)
%(95%CI) NA
Mean proportion 29.3 29.0 83.3
of patients NA
achieving (72.86, 84.48) (69.66, 85.99)
haemolysis
control, % (95%
Cl)
Proportion of 10.4 14.5 66.7
patients with
Breakthrough (6.04, 17.21) (7.54, 25.50) NA
Haemolysis, %
(95% CI)
Mean proportion [63.4 60.9 66.7
of patients (54.63, 71.45)  |(48.35, 72.17)
achieving NA
haemolysis
control, % (95%
CI)
Effect Co-Primary Comparison groups Crovalimab Arm A
estimate per endpoint: Eculizumab Arm B
comparison Proportion Difference in -2.8% (-15.67, 11.14)
of patients proportions, % NIM for 95%CI lower limit = -20%
with TA (95% CI)
Note: difference
calculated as
crovalimab minus
eculizumab
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Title: A Phase III, Randomised, Open-Label, Active-Controlled, Multicentre Study Evaluating The
Efficacy And Safety Of Crovalimab Versus Eculizumab In Patients With Paroxysmal Nocturnal
Haemoglobinuria Not Previously Treated With Complement Inhibitors
Study identifier Protocol number: BO42162; Protocol name: COMMODORE 2 ; EudraCT number:
2019-004931-21 ; NCT number: NCT004434092
Co-Primary Comparison groups Crovalimab Arm A
Endpoint: Eculizumab Arm B
Mean Odds ratio (95%CI) 1.02 (0.57, 1.82)
proportion of NIM for 95% CI lower limit = 0.2
patients
achieving
haemolysis
control
Secondary Comparison groups Crovalimab Arm A
endpoint: Eculizumab Arm B
Proportion of Difference in proportions, | -3.9% (-14.62, 5.26)
patients with % (95% CI) NIM for 95% CI upper limit =20%
Breakthrough
Haemolysis
Secondary Comparison groups Crovalimab Arm A
endpoint: Eculizumab Arm B
Proportion of Difference in proportions, | 2.2% (-11.37, 16.31)
patients with % (95% CI) NIM for 95% CI upper limit =-20%
stabilised
haemoglobin
Notes Non-inferiority remains to be demonstrated in the co-primary endpoint
(haemolysis control and in the secondary endpoint (BTH and haemoglobin
stabilisation).
FACIT-fatigue results were not presented as this secondary endpoint was not
tested for inferiority due to the break in the statistical testing hierarchy.
95%CIs and NIMs are in italic pending on discussion of selected non-inferiority
margins (see LoQ).

2.6.5.3. Clinical studies in special populations

No dedicated clinical studies in special populations were performed. But children, elderly and patients
with renal or hepatic impairment have been included in presented trials.

2.6.5.4. In vitro biomarker test for patient selection for efficacy

Not Applicable.

2.6.5.5. Analysis performed across trials (pooled analyses and meta-analysis)

Not Applicable.
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2.6.5.6. Supportive study(ies)

Study BO42161 (COMMODORE 1): Phase III, randomised, open-label, active-controlled,
multicentre study to evaluate the safety, pharmacokinetics, pharmacodynamics, and efficacy

in patients with switching from eculizumab.

Methods

Randomised adult subjects over 40 kg either received crovalimab or eculizumab (Arms A and B
respectively, ratio 1:1) while subjects from Arm C all received crovalimab for 24 weeks. Arm C is a
descriptive cohort which included paediatric patients, patients currently treated with ravulizumab,
eculizumab at higher-than-approved doses or with C5 polymorphisms and poorly controlled haemolysis

by either of approved anti-C5.

Adult and paediatric subjects initially allocated to crovalimab could enter the subsequent crovalimab
extension period if eligible. Patients who initially received eculizumab had the option to switch to
crovalimab after 24 weeks. Safety follow-up was 46 weeks for patients who discontinue crovalimab and
10 weeks for other patients. This is supported along with the crovalimab extension period.

Figure 28: Study schema for Study 161 (COMMODORE 1)

Randomized Arms A and B
Stratified basedon 24 weeks

transfusion history
[yesino)

Non-randomized Arm C

N = 100 patients

Arm A: Crovalimab

Arm B: Eculizumab

—_— Arm C: Crovalimab

Crovalimab
Continuation

Switch to Crovalimab

Crovalimab Continuation

PNH =paroxysmal nocturnal hemoglobinuria; Q2W =every 2 weeks; R=randomization; SNP =single nucleotide polymorphism.

2 Patients <18 years old.

& Higher-than-approved doses of eculizumab: =900 mg per dose and/or more frequently than Q2W.

¢ This cohort will be opened in Arm C (following the stop of randomization info Arms A and B) to patients who have been receiving eculizumab at the

approved dose for least 24 weeks and have LDH <1.5 x ULN at screening

Study participants

Main inclusion criteria

All arms (A, B and C)

A Documented diagnosis of PNH, confirmed by high sensitivity flow cytometry evaluation of
WBCs, with granulocyte or monocyte clone size >10%, within 6 months prior to randomisation

(Arm A and B) or enrolment (Arm C)

A Vaccination against Neisseria meningitidis serotypes A, C, W, and Y < 3 years prior to initiation
of study treatment. Vaccination against serotype B should be administered in accordance with
the most current local guidelines or standard of care, as applicable in patients with

complement deficiency
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A Vaccination against Haemophilus influenzae type B and Streptococcus pneumonia according to
national vaccination recommendations

A Platelet count = 30,000/mm3 at screening without transfusion support within 7 days of lab
testing

A ANC > 500/pL at screening

A Body weight > 40 kg at screening
Arms A and B
Age = 18 years at the time of signing the ICF

4 Documented treatment with eculizumab according to the approved dosing recommended for
PNH (900 mg Q2W) and completion of a minimum of 24 weeks of treatment prior to Day 1

A LDH level < 1.5 x ULN at screening (as per local assessment; samples had to be obtained on a
scheduled eculizumab-dosing day prior to eculizumab administration)

Arm C
For paediatric patients currently treated with eculizumab:
A Age < 18 years at time of signing of Informed Consent Form
A Documented treatment with eculizumab for a minimum of 12 weeks prior to Day 1

A LDH =< 2 x ULN at screening (as per local assessment; samples had to be obtained on a
scheduled eculizumab dosing day prior to eculizumab administration.)

A For patients (regardless of age) currently treated with ravulizumab:
A Documented treatment with ravulizumab for a minimum of 16 weeks prior to Day 1
A LDH < 2 x ULN at screening (as per local assessment)
For patients (regardless of age) currently treated with higher-than-approved doses of eculizumab:

4 Documented treatment with eculizumab at > 900 mg per dose and/or more frequently than
Q2W and completion of a minimum of 12 weeks of treatment prior to Day 1

A LDH = 2 x ULN at screening (as per local assessment; samples had to be obtained on a
scheduled eculizumab dosing day prior to eculizumab administration.)

For patients (regardless of age) with known C5 polymorphism:

A Known C5 polymorphism (e.g., Arg885)

A Poorly controlled haemolysis by eculizumab or ravulizumab, per investigator’s assessment
For adult patients currently treated with approved doses of eculizumab:

A Age =18 years at time of signing Informed Consent Form

4 Documented treatment with eculizumab according to the approved dosing recommended for
PNH (900 mg Q2W) and completion of a minimum of 24 weeks of treatment prior to Day 1

A LDH level < 1.5 x ULN at screening (as per local assessment; samples had to be obtained on a
scheduled eculizumab-dosing day prior to eculizumab administration)
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Main exclusion criteria

A Pre-enrolment haemoglobin value < 7 g/dL, or pre-enrolment haemoglobin value > 7 g/dL and
< 9 g/dL with concurrent signs and symptoms of anaemia

A MAVE within 6 months prior to first drug administration (Day 1)
A History of allogeneic bone marrow transplantation

A History of Neisseria meningitidis infection within 6 months prior to screening and up to first
study drug administration

A Known or suspected immune deficiency (e.g., history of frequent recurrent infections)
A Known or suspected hereditary complement deficiency

A History of myelodysplastic syndrome with Revised International Prognostic Scoring System
(IPSS-R) prognostic risk categories of intermediate, high and very high

Treatments

Schedule of study treatments, along with dose modifications was identical to those from Study
COMMODORE 2. Self-administration or administration by a patient caregiver was possible.
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Objectives and endpoints

Table 37: Objectives and endpoints for Study 161

Objectives

Endpoints/outcomes measures

\Safety objectives (all arms)

A

To evaluate the safety and tolerability of A
crovalimab compared to eculizumab, on the
basis of the endpoints shown to the right

Incidence and severity of adverse events, with severity
determined according to National Cancer Institute (NCI)
Common Terminology Criteria for Adverse Events, Version
5 (CTCAE v5)

PD, safety, or efficacy (exploration
immunogenicity objective)

A Change from baseline in targeted vital signs
4 Change from baseline in targeted clinical laboratory test
results
A Incidence and severity of injection-site reactions,
infusion-related reactions, hypersensitivity, and infections
(including meningococcal meningitis)
4 Incidence of adverse events leading to study drug
discontinuation
4 Incidence and severity of clinical manifestations of drug-
target-drug complex (DTDC) formation in patients who
switched to crovalimab treatment from eculizumab or
ravulizumab treatment
Pharmacokinetic objectives (all arms)
4 To characterise the crovalimab, eculizumab, A Serum concentrations of crovalimab and eculizumab over
and ravulizumab PK profiles on the basis of time
the endpoints shown to the right ) . .
A Serum concentrations of ravulizumab at the time of
crovalimab initiation
A To evaluate potential relationships between
drug exposure and the safety and efficacy of
crovalimab in patients who switched to
crovalimab treatment from eculizumab
treatment (Arm A) or ravulizumab treatment
(Arm C) - exploratory PK objective
Immunogenicity objectives (all arms)
4 To evaluate the immune response to A Prevalence of ADAs at baseline and incidence of ADAs
crovalimab on the basis of the endpoints during the study
shown to the right
A To evaluate the potential effects of ADA on PK,
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Biomarker objectives (all arms)

A To identify and/or evaluate biomarkers that
can potentially provide evidence of
crovalimab, and eculizumab activity (i.e., PD
biomarkers).

Additionally, the relationship between blood
biomarkers and safety, pharmacokinetics,
immunogenicity, and efficacy will be investigated
Biomarkers will also be descriptively summarised

for patients switching from ravulizumab in Arm C

Change over time in PD biomarkers, including
complement activity (CH50) measured by a liposome
immunoassay (LIA) and total C5 concentration

Change over time in free C5 concentration in crovalimab-
treated patients

Observed value and absolute change from baseline to
Week 25 in parameters reflecting haemolysis (e.g.,
reticulocyte count, free haemoglobin, haptoglobin)

Change over time in additional exploratory biomarkers,
including but not limited to PNH clone size, markers from
the complement system, and markers for intra- and
extra-vascular haemolysis (e.g., complement components
C3, C4, C3d on RBCs, and sC5b9 complex), as well as
markers of endothelial cell activation and markers from
the coagulation system (e.g., von Willebrand factor
[VWF], P-selectin, D-dimer, thrombin-anti-thrombin
complexes, thrombin generation) may also be evaluated

To investigate potential treatment resistance
mechanisms, Arg885 and additional polymorphisms in C5
and in other complement-related genes may be analysed.
Human leukocyte antigen (HLA) typing to investigate
potential mechanisms of immunogenicity may also be
performed

Exploratory efficacy objectives

Randomised arms

A To evaluate the efficacy of crovalimab
compared with eculizumab on the basis of the
endpoints shown to the right

Percent change from baseline in LDH levels averaged
over Weeks 21, 23, and 25 based on central laboratory
LDH measurements

Proportion of patients who achieve transfusion avoidance
(TA) from baseline through Week 25 (after 24 weeks on
treatment)

Proportion of patients with central LDH < 1.5 x ULN from
baseline through Week 25

Proportion of patients with breakthrough haemolysis
(BTH) from baseline through Week 25

Proportion of patients with stabilisation of haemoglobin
from baseline through Week 25

Mean change from baseline to Week 25 in fatigue, as
assessed by the FACIT-Fatigue (for adults aged > 18
years)
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Total number of units (based on local equivalent) of
pRBCs transfused per patient by Week 25

Proportion of patients with central LDH < 1 x ULN from
baseline through Week 25

Proportion of patients who reach or maintain a
haemoglobin level of at least 10 g/dL, without subsequent
decrease below 9 g/dL, in the absence of a transfusion

Proportion of patients who have experienced a MAVE
from baseline through Week 25

Mean change from baseline to Week 25 in Physical
Functioning, Role Functioning, and Global Health Status
(GHS)/Quality of Life (QoL) scales of the EORTC QLQ-
C30, and select disease-related symptoms (abdominal
pain, headaches, dyspnoea, dysphagia, chest pain, and
erectile dysfunction) of the EORTC Item Library (for
patients aged > 18 years)

Mean treatment satisfaction with crovalimab or
eculizumab at Week 25, as assessed by the Treatment
Satisfaction Questionnaire for Medication-9 (TSQM-9) (for
patients aged = 18 years)

Proportion of patients with preference for crovalimab
after switching from eculizumab or ravulizumab at Week
17 (Arm A), as assessed through use of a Patient
Preference Questionnaire developed by the Sponsor (for
patients aged = 12 years)

Arm C

4 To evaluate the efficacy of crovalimab in on
the basis of the endpoints shown to the right

Proportion of patients who achieve TA from baseline
through Week 25 (after 24 weeks on treatment)

Proportion of patients with central LDH < 1.5 x ULN from
baseline through Week 25

Proportion of patients with BTH from baseline through
Week 25

Proportion of patients with stabilisation of haemoglobin
from baseline through Week 25

Mean change from baseline to Week 25 in fatigue, as
assessed by the FACIT-Fatigue (for adults aged > 18
years)

Total number of units (based on local equivalent) of
pRBCs transfused per patient by Week 25

Proportion of patients who have experienced a MAVE
from baseline through Week 25
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Mean change from baseline to Week 25 in Physical
Functioning, Role Functioning, and Global Health Status
(GHS)/Quality of Life (QoL) scales of the EORTC QLQ-
C30, and select disease-related symptoms (abdominal
pain, headaches, dyspnoea, dysphagia, chest pain, and
erectile dysfunction) of the EORTC Item Library (for
patients aged = 18 years)

Arm B (patients switching to crovalimab following

the 24-week primary treatment period

A To evaluate the efficacy of crovalimab on the
basis of the endpoints shown to the right

Proportion of patients who achieve TA from the first dose
of crovalimab through 24 weeks of treatment with
crovalimab

Proportion of patients with central LDH < 1.5 x ULN from
the first dose of crovalimab through 24 weeks of
treatment with crovalimab

Proportion of patients with BTH from the first dose of
crovalimab through 24 weeks of treatment with

crovalimab

Proportion of patients with stabilisation of haemoglobin
from the first dose of crovalimab through 24 weeks of
treatment with crovalimab

Mean change in fatigue from the first dose of crovalimab
through 24 weeks of treatment with crovalimab, as
assessed by the FACIT-Fatigue

Health Status Utility objective

A To evaluate health status utility scores of
paediatric (aged =12 years and <18 years)
and adult (aged = 18 years) patients treated
with crovalimab compared to eculizumab, on

the basis of the endpoint shown to the right

Health status of patients according to EuroQoL 5-
Dimension Questionnaire, 5-level version (EQ-5D-5L)
index based and visual analog scale (VAS) scores at
specified timepoints
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Results

Participant flow

Figure 29: Summary of patient disposition (all patients population)
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Note: In Arm A, 3 patients discontinued the study, 1 patient discontinued the study before receiving a dose of crovalimab, another discontinued
the study during safety follow-up, and the third did not enter safety follow-up. In the Arm B, 3 patients discontinued study including 2 patients who
discontinued the study before receiving a dose of eculizumab. One patient in Arm B discontinued the study during safety follow-up and then
enrolled in Arm C (n=38). More details are provided in Section 4.1.1, Section 4.2.1, and Section 7.1.2.1.

Scurce: t_ds BNDL PRII 1eNow202Z 421€l, t ds ARMC PRLL 1ENOVZ
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Figure 30: Summary of patient disposition, full reporting period (Arm C population)
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Note: In the prior ravulizumab cohort, 2 patients discontinued the study including 1 patient who never entered safety follow-up and 1 patient
discontinued during safety follow-up. In the prior high-dose eculizumab cohort, 1 patient discontinued the study and didn’t enter the safety follow-
up. In the C5 polymorphism cohort, none of the patient discontinued the study.

Source: t ds ARMC PALL 16NOVZ0ZZ 42161
Recruitment

First patient was enrolled on 29 September 2020. A total of 127 patients were included in Study
B0O42161 (COMMODORE 1) across 25 countries. The geographical regions are presented below in
descending order:

A Western Europe: Spain (14 patients, 11.0%), Poland (11 patients, 8.7%), Italy (7 patients,
5.5%), Portugal (6 patients, 4.7%), Belgium (5 patients, 3.9%), Greece (4 patients, 3.1%),
Netherlands (4 patients, 3.1%) France (2 patients, 1.6%), Ireland (2 patients, 1.6%), Czech
Republic (1 patient, 0.8%), Estonia (1 patient, 0.8%) Germany (1 patient, 0.8%), Hungary (1
patient, 0.8%) and United Kingdom (1 patient, 0.8%);

A Asia: Japan (17 patients, 13.4%), Republic of Korea (9 patients, 7.1%), Taiwan (3 patients,
2.4%), Hong Kong (1 patient, 0.8%), Singapore (1 patient, 0.8%);

A Latin America: Brazil (15 patients, 11.8%);
A Middle East: Turkey (10 patients, 7.9%) and Saudi Arabia (1 patient, 0.8%);

A North America: United States (2 patients, 1.6%), Canada (1 patient, 0.8%).
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Baseline data

Demographic characteristics

Table 38: Summary of demographics (randomised population)

B: Ec &: Crowva
(H=44) (F=43)
Ege (years)
n 44 5
Mean (SD) 4%.5 (14.8) 44 .4 (15.8)
Median 49.0 42.0
Min - Max 22 - 85 Z1 - B1
Lge group (years)
n 44 45
<1B 0 0
183 - 64 37 (B4.1%) 40 (33.9%)
F=85 T {15.5% 5 (11.1%)
Sex
n 44 45
Male 22 (E0.0%) 21 (48.7%)
Female 22 [50.0%) 24 [53.3%)
Race
n 44 45
7 (15.9%) 4 (Z0.0%)
32 (72.7%) 34 (75.6%)
r African Bmerican 1 { 2.3%) 2 0 £.4%
Zmerican Indian or Alaska Natiwe 0 0
Hatiwve Hawaiian or other Pacific Islander i) 0
Unkncwn 4 [ 9.1%) 0
Ethnicity
n 44 45
Hiszpanic or Latino 8 (1B.2%) B (17.8%)
Not Hispanic or Latino 31 (70.3%) 36 (B0.0%)
ot Stated 5 (11.4%) 1 { 2.2%)
Weight (kg) at Baseline
bl .|’.2 4&

ﬁean {30}
Median
Min - Max

Weight (kg)} category at Baseline
< 40kg
»= 40kg - <100kg
»>= 100kg

0
35 {80.5%
4 | 9.5%)

]

[93.2%)
£.9%]

Bageline i= the patient's last observation prior to initiation of study drug in the primary

treatment period.
CO0D: 1eMCWZ0ZZ2 Data Extract Date:

Z3JANZ023
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Table 39: Summary of demographics (Arm C All Patients Population)

Crowms Croam Cronra Cronm ALl
[<18 ymars] [Frior Rawn] [Prior Eigh-dose Eou) [= o] Arm C
L= (H=Z1) [=10] [Bmi] (=3B}
{¥RiTR)

.hg; 1 1 10 ] 3E
Biaan (5N 15,0 [HE] 45 .5 [11.&] ;.5 [1Z2.6) E8.2 [17.3) 44.1 [15.2)
B3t oy 1E.0 45.0 2.0 EE. D 4z.5
Min - HMax 16 - 1E 27 =M 20 - 58 38 - g0 1 - 8O

Agir groip (pears)

T 1 21 pin} & -3

<18 1 [(1004] o o o 14§ 2.64)
1E - E4 o 20 {95,37%) 10 { 100} 3 (50,08} 33 [(B6.8%)
il o 1 4.B4) a 3 (5008} 4 (10.54)

S
T 1 g 10 & 3E
Male 1 [100W) 12 {%7.1%) 4 (40,0R) 2 433,38 19 (50,04}
Female o 9 (42.58) & (60,0R) 4 (66, T%) 13 (50.0%)

Fanoai
n 1 1 pila] & 3E
Asiam o 11 {52.4%) 1] 6§ 100%) 17 [44.7%)
White 1 [loeom) 9 {42.94) & {B80.0W) a 16 [42.1%})
Black or Africen Amariosm o o 1 {10,08) a 1 [ Z.E%}
Fmrican Indian or Alaska Hatlve o o Q Q Q
MHative Hwnailan or othar Pasific Islandar O o ] a aQ
Ty o 1{ 4.E%) 3 {30.04) Q 4 [10.5%)
Ethmicity

n 1 21 1d & 3B

Hispando or Lating o 1 | 4.B%) 1 {10.04} a Z (5 3%)

Kb Hispando oF Lating 1 [100) 20 {95.2%) 5 {S0.04) & | 1o0a) 22 (B4.2%)

Mok Stated o o 4 {40.04) a 4 (10.5%)
W {ieg) at Babelindg

rilght k3 1 1 10 13 38

Maan (5T 52.00 [HE] 63,22 (13.930] 67.9% [11.15] .88 [19.57] E£7.93 [13.93)

baxdiian 53.00 53,50 5. 95 ES. 15 EE. 50

Min — Mae 53,0 - 53.0 46,0 - 51,0 48,1 - EZ.0 44.0 - 89.2 44.0 - 51.0
Wailght (ko) category at Basaline

I 23 Fal pila} -] 38

< 400 a ] 0 a 0

o dﬁ'q = < 100kg 1 (10O 21 f 100%) 10 | 100%) & | 1008} 33 ( 100%)

Fe L0y o 1] a o o

ERGEITRE T8 T
O0D: 1aa0ez0eE2

R i T ok

BF 0 I Tk T VR TH P B Tt v Mut TS S TS
EXtTact Dte: Z3JAKZD e Ty ey FrHaTyY o
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Baseline disease characteristics
The baseline disease characteristics are presented in the table below.

Table 40: Summary of PNH history

B: Ec E: Crova
{H=44) {H=45)
Lge at FNH diagnosis (yr)
n 42 43
Mean (5D} 39.13 (14.7&) 36.22 (15.38)
Median 37.45 31.53
Min - Max 20.0 - B3.7 T.2 - T9.3
Time from PNH diagnosis to enrollment (vr)
n 42 43
Mean (5D} 11.17 {7.05) 03 (6.58)
Median 10.43 6.34
Min - Max 0.8 - 2B.0 0.0 - 26.8
History of ENH-relewvant conditions prior to enrollment (n,
%)
Histery of aplastic anemia
n 44 5
Yes 18 (38.4%) 15 {33.3%)
Ho 28 [683.8%) 30 {e6.7%)
Hiszteory of myelodysplastic syndrome
n 44 45
Yes 0 o
Ho 44 | 100%) 45 { 100%)
Histery of renal impairment
n 44 45
Yes g (1B.2%) 7 {15.8%)
Ho 38 (Bl.3%) 3B {342.4%)
Hisztery of major vascular events
n 44 5
Yes 10 (22.7%) 10 (22.2%)
Ho 34 (TT7.3%) 35 (77.8%)
History of pRBC transfusion within 12 months prior to
screening
Hurber of patients with pREBC
trangfusicn
n 44 44
Yes 11 (25.0%) 10 {22.7%
Ho 33 (75.0%) 34 {77.3%)
Murmicer of units of pRBEC transfused
n 44 4
M=an (5D) 2.32 (5.43) 1.55 (3.72)
Median 0.00 0.00
Min - Max 0.0 - 24.0 0.0 - 14.0
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Numicer of units of pREC transiused

n
0

0> to <4
»>=4 to <14
»>=14

Hemoglobin value at Baseline {(g/L)
n
Mean (SD)
Median
Min - Max

Haptoglcokhin wvalus at Bassline (g/L)
n
Mean ({3D)
Median
Min - Max

LDH Walue at Baseline (U/L)*
n
Mean (3D
Median
Min - Max

LDH walue at Baseline (xULN}#*
n
Mean (SD
Median
Min - Max
LOH Lewvel at Baseline
n
<ULN

>=ULN<=1.3xULH
>1.5%xULN

42
107.27 (17.66)
106.50
§5.0 - 144.0

42
0.198 (0.26%9)
@.050

0.03 - 1.09

42
234.20 (55.27)
225.50

155.5 - 455.5

42
1.00 (0.24)
0,98

0.7 - 1.9

42

24 (57.1%)
16 (38.1%)
Z | 4.8%)

44
(77.3%)
[ ©.1%)
[ ©.1%)
[ 4.5%)

| SRIEY R S )

44
109.74 (19.98)

112 .50
72.0 - 153.0

43
0.2653 (0.447)
0.030
0.05 - 2.18

24
245,16 (65.34)
237.50
133.0 - 406.0
44
1.06 (0.2E)
1.01
0.6 — 1.7
24

20 (45.5%)
21 {47.7%)
3 | 5.8%)

Baseline is the patient's last cbservation pricr to initiation of study drug in the primary

treatment period.

* Baseline LDH is defined as the mean of all central LOH wvalues,

collected within 23 days

prior to the first on—study drug administration including the predose waluse from Day 1.

CC0D: 1eMCWVZ022 Data Extract Date:

Z3TANZ023

Table 41: Baseline disease characteristics - Arm C

Cxo Cxova Cxo vl
[<18 yaars] [Prior Fawu]  [Pricr Eigh-dose B [C5 SWF]
[H=l} (H=Z1) (H=10) {Hmg )
at PH Hdagnesis [yT)
;'I}"I'u'l & L o &
Biaan (ST 13.04 E} 24_E8 [9, 53.30 (13.54})
Badiam 12,04 2Z.44 2.8
Bin - Maw 13.0 - 12.0 11.4 - £1.4 15.0 - 42.2 25.9 - 80.1
Tima from PME dlagnosis to enrolimont (yE)
I 20 &
Ban (51 3.ED (ME)} 1Z2.31 [11.82) 5.24 [4.78]
Biwdiarn 2.80 5,62 5.6l
B — Maw 3.8 =38 0.6 = 50.3 0.Y = 13.0
Eigtory of AE-relevant conditions prior to enrollment [n,
LY
Higtory of aplastic anania
1] 1 21 ] ]
Taa o] 3 {42,594} 2 {20,0%) 1 [1E.T%)
o 1 (10o0%] 12 {57.1%} 2 [EQ,0%) 5 [23.3%)
History of myslodysplastic syndroms
L 21 ple} E
Tag a a ] o
Ko 1 [(100%] ral ooR 10 [ 100%} E [ 100%)
History of ramal "_IP-TH.LT.I“:F.T.
15} g 1 1o E
Tag a 1 (10.0%} 2 [33.3%)
Ko 1 (100%] 3 (20,04} & [EE.TW)
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History of major vascular ewents
&

p | 21 1o L]
Tan a 2 | 9.5%) a 3 [50,08)
Ko 1 [100%] 19 {20,.5%} 10 [ 100%} 3 [=0.0%)
Eisgtory of pRBC transfusion within 17 menths prior to
Rxber of patients with pREC
transfusion
n 1 21 i)
Yag a 3 {143 4 [(40.0%) 3 |50.0%)
Ko 1 (100%) 18 (5. TR} 6 {80, 0%) 3 [50.0%)
Kumbar of units of pREC transfuged
o 1 21 1o L]
Mann [S0) 0.00 (KE} 0.57 [1.E0} 1.80 [3.02) 14.00 (21.39)
Madian o.00 o.00 .00 4,00
Min - Max Q.0 - 0,0 0.0 -8.0 9.0 - 8.0 0.0 - 4.0
Mmbar of wnits of pREC transfused
1] 1 21 10 E
o 1 (100%] 18 (85T} 6 (50,08} 3 [=0.0%)
0 o <4 ] 2 | 9.54) 2 (30.0%) 0
=i o 14 a 1§ 4.B%) 2 [(30.0%) 1 [1E.7A)
=14 a a a 2 [33.3\)
BEamoglobdn walue at Baseline [g/L)
n 1 21 1o &
Maam (5D 149.00 (KE) 109,76 [20.02) 97.35 [12.47] 23.E3 (19,50}
Baacdian 145, 108,00 103,50 &3, 00
Min - Max 143.0 - 143.0 750 - 151.0 59.6 — 119.0 T8.0 - 1Z29.0
Eaptoglohin walue at Baseline (@)
n 1 21 pi) E
Baamn (ST 0.050 HE) 0,157 {0.183) 0,154 [0, 223] O.0%0 (0.000)
Bl am o.0ED o050 D.050 0. 050
Min - M 0.0% - 0,05 0,05 — 0,64 0,05 - 0.74 0,05 - 0.0%
LIH walue at Baseline (LN}
n 1 21 1o L
M (ST 1.52 ME} 1.00 [0,20) 0.9 [D.22) T.BQ (&.7H]
Batinm 1.53 1.01 054 6.14
Min - Max 1.5 ="1.% O.E=-1.4 a7=-1.3 1.6 - 30.7
LTH Lavel at Baselins
n 1 21 1o 6
<TLH ] 10 (4758} 5 [50.0%) a
sdTLIF=1 , SafJLH a 11 {52.4%) 5 (50.0%) o
=1, SN 1 (1004] a a £ [ 100%)

WEWWWMWWW.
+ Basaline IDH 15 defined as the maan of cantral LIH walues, oollected within dwms prlor to first om siady
adrdrndstration lrolpding the wlue from Doy 1. Switch Baseline LOE is dafirsd as the mean of all central IOE wloes,
oollartad within 28 dups af firvst doss of Crova Includdny the peaedodd: walus from addtoh Day 1.

OO0D: 19aRZ022 Data Extrest Data: I3.JTAN20ZZ

¥
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Number analysed

Table 42: Summary of Analysis Populations (Randomised Population)

B: Ecu Z4: Crova
(H=44) {
Z11 Patients Population 44 45
Randomized Safety Population 42 44
Crovalimabh Safety Population * 35 44
Efficacy Populaticn 4z 44
Z4-week Efficacy Population # 37 as
Crovalimab efficacy Population, 2rym B awitch patients * 35 #]
28—week Crovalimaebh Efficacy Population, Arm B switch patients © 28 0
Biomarker-Evaluakle Population 42 44
Crovalimab Pharmacckinetic-Ewaluabhle Population * 35 44
Eculizumalbh Pharmacckinetic-Ewvaluable Population 4z 0
Immnogenicity Population * 35 44

* For Erm B Eculizumal, the nurber represents patients who meet the criteria ITor the

1 n2 cnce they have switched to Crovalimab.

£ Includes =11 patients of the efficacy population who were enrclled at lesst 24 weeks
bpefore CCCD.

~ Includez 2ll Arm B Eculizumab patients who switched to Crovalimab at least 24 weeks
bpefors CCCD.

CCOD: 1eMOVZ02Z2 Data Extract Date: Z3JANZ023

Table 43: Summary of analysis populations (Arm C All Patients Population)

Prior Em A
H=38

& 32

& 33

& 33

g -] 34

= 38

& 35

ATGITET GF lonsr of Weeks Batore L.

I ECTaETs Of Tha eriices
P pap |

22 Data Rtract Daba: I3J

For Arm C, the efficacy analyses were performed on the 24-week efficacy population - Arm C. This
principle was applied for the analysis of haemolysis control, TA, BTH, stabilised Hgb, and MAVE (prior
ravulizumab: 19, prior high-dose eculizumab: 9, C5 polymorphism: 6). For the endpoints of FACIT-
Fatigue, EORTC QLQ C30, EORTC IL40, TSQM-9, Patients Preference, and EQ-5D-5L, efficacy
population -Arm C was applied (prior ravulizumab: 21, prior high-dose eculizumab: 10, C5
polymorphism: 6).
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Outcomes and estimations

An overview of the exploratory efficacy results is provided in the table below.

Table 44: Overview of exploratory efficacy (24-week efficacy population)

Eculizumab
N=37

Crovalimab
N=39

Mean Proportion of Patients with

Hemolysis (Central LDH <1
Odds Ratio (95% CI)

Hemolysis Control

(Central LDH <15 x ULN) from Baseline through Week 25

Mean Proportion of Patients Achieving Controlled
5 x ULN) (95% CI)

93.7% (87.26, 97.04)

92.9% (86.62, 96.39)

0.88 (0.28, 2.77)

Week 25
Patients with TA, n (%)

Proportion of Patients with TA from Baseline through

Weighted Difference in Proportion, % (95% CI)

29 (78.4%)

31 (79.5%)

1.8 (-16.67, 19.94)

Week 25

Proportion of Patients with BTH from Baseline through

Patients with at least one BTH, n (%)

Weighted Difference in Proportion, (85% CI)

5 (13.5%)

4 (10.3%)

-3.5(-19.20, 11.68)

Baseline through Week 25

Proportion of Patients with Stabilized Hemoglobin from

Patients with Stabilized Hemoglobin, n (%)
Weighted Difference in Proportion (95% CI)

26 (70.3%)

23 (59.0%)

-10.8 (-30.84, 10.39)

BTH=breakthrough hemolysis; Cl=Confidence Interval, FACIT =Functional Assessment of Chronic lliness
Therapy-Fatigue; LDH=lactate dehydrogenase; ULN=Upper Limit Normal, SE=5tandard Error;

TA=Transfusion Avoidance.

Table 45: Overview of exploratory efficacy for Arm C

ICrova [prior ravu]

N=19

ICrova [prior HD ecu]

IN=9

Crova [C5 SNP]

N=6

Mean proportion of patients
achieving controlled haemolysis
(95% CI)

95.8% (95% CI: 89.11, 98.43)

91.0% (95% CI: 71.49,
97.60)

58.3% (95% CI: 29.68,
82.22)

Patients with TA, n (%); 95% CI)

Patients with at least one

transfusion, n (%)

Mean pRBC units transfused
(95% CI)

11 (57.9%; 95% CI: 33.97,
78.88)

6 (31.6%)

1.5 (95% CI: 0.13, 2.82)

3 (33.3%; 95% CI: 9.04,
69.08)

5 (55.6%)

2.0 (95% CI:-0.61, 4.61)

3 (50.0%; 95% CI: 13.95,
86.05)

3 (50.0%)

4.7 (95% CI:- 2.44, 11.77

Patients with at least one BTH, n (%;
95% CI)

7 (36.8%; 95% CI: 17.23,
61.37)

3 (33.3%; 95% CI: 9.04,
69.08)

1 (16.7%; 95% CI: 0.88,
63.52)
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Patients with Stabilised

Haemoglobin, n (%); 95% CI)

10 (52.6%; 29.50, 74.79)

2 (22.2%; 95% CI: 3.95,
59.81)

3 (50.0%; 95% CI: 13.95,
86.05)

Study YO42311 (COMMODORE 3): Phase III, multicentre, single-arm study evaluating the
efficacy, safety, pharmacokinetics and pharmacodynamics of crovalimab in patients with
PNH not previously treated with complement inhibitors.

Methods

Adolescents (=12 years old) and adult patients were to receive crovalimab for 24 weeks and eligible
patients were then allowed to enter the crovalimab continuation period. This single-arm study design is
acceptable for a supportive study considering the comparison with retrospective collection of medical
data with best supportive care for the 24 weeks prior to enrolment.

Figure 31: Study design for Study 311 (COMMODORE 3)

Retrospective
collection of medical
records data with

best supportive care®

Population: \

24 weeks (
)
4 weeks %
PNH pts =12 y/o screening | Crovalimab = 8 Crovalimab
and weight = 40 kg, n=50 w2 Continuation
not previously E“ c
treated with E<
complement o
inhibitor o

/

PNH = paroxysmal nocturnal hemoglobinuria; pts =patients.
*Note: Retrospective collection of medical data with best supportive care for the 24 weeks prior

to enrollment.

Study participants

Main inclusion criteria

A Age =12 years at time of signing ICF or Assent Form

A Body weight 240 kg at screening

A Documented diagnosis of PNH, confirmed by high sensitivity flow cytometry evaluation of
WBCs with granulocyte or monocyte clone size of 210%, within 6 months prior to screening

A LDH level 22 x Upper Limit Normal (ULN) at screening (as per central assessment).

A Patients who had at least 4 transfusions during 12 months prior to screening (documented in

the medical record)

A Presence of 1 or more of the following PNH-related signs or symptoms within 3 months of
screening: fatigue, haemoglobinuria, abdominal pain, shortness of breath (dyspnoea), anaemia
(haemoglobin <10 g/dL), history of a major adverse vascular event (MAVE) (including
thrombosis), dysphagia, or erectile dysfunction, or history of pRBC transfusion because of PNH

A Vaccination against Neisseria meningitidis <3 years prior to initiation of study treatment (Day
1) or within 7 days after the first drug administration, in accordance with most current local
guidelines or standard-of-care as applicable in patients with complement deficiency.

A Vaccination against Haemophilus influenzae type B and Streptococcus pneumonia according to
national vaccination recommendations
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A For women of childbearing potential: agreement to remain abstinent (refrain from heterosexual

intercourse) or use contraception

Main exclusion criteria

A Current or previous treatment with a complement inhibitor

A History of allogeneic bone marrow transplantation

A History of N. meningitidis infection within 6 months prior to screening and up to first drug

administration

A Known or suspected immune deficiency (e.g., history of frequent recurrent infections)

A Known or suspected hereditary complement deficiency

A Splenectomy <6 months before screening

A History of malignancy within 5 years prior to screening and up to the first drug administration,

with the following exceptions:

- Patients with any malignancy treated with curative intent and the malignancy was in
remission without treatment for > 5 years prior to the first drug administration are

eligible.

- Patients with curatively treated basal or squamous cell carcinoma of the skin or in situ
carcinoma of the cervix at any time prior to the first drug administration, with no
evidence of recurrence are eligible.

- Patients with low-grade, early-stage prostate cancer (Gleason score 6 or below, Stage
1 or 2) with no requirement for therapy at any time prior to the first drug
administration were eligible.

Treatments

Crovalimab was to be administered consistently with studies COMMODORE 1 and 3. Dose modifications
and the possibility of self-administration or administration by a patient caregiver was also aligned.

Objectives and endpoints

Table 46: Objectives and endpoints for Study 311

Objectives

Endpoints

Efficacy objectives

Primary efficacy objective

A To evaluate the efficacy of crovalimab
based on crossing the threshold of the co-
primary endpoint haemolysis control and
the superiority intra-patient assessment of
the co-primary endpoint of TA

A Mean proportion of patients with haemolysis control, measured
by LDH <1.5xULN from Week 5 through Week 25 (as measured
at the central laboratory)

A The difference in the proportion of patients who achieve TA from
baseline through Week 25 (after 24 weeks of treatment) and the
proportion of patients who achieved TA within 24 weeks prior to

screening

Secondary efficacy objectives
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A To evaluate the efficacy of crovalimab

A Proportion of patients with BTH from baseline through Week 25

A Proportion of patients with stabilised haemoglobin from baseline
through Week 25

A Mean change from baseline to Week 25 in fatigue as assessed
through the use of the FACIT-Fatigue (adults aged >18 years)

Exploratory efficacy objectives

A To evaluate the efficacy of crovalimab

A Total number of units of pRBCs transfused per patient from
baseline to Week 25

A Mean proportion of patients with LDH <1xULN from Week 5
through Week 25 (as measured at the central laboratory)

A Mean LDH levels from baseline to Week 25 by visit

4 Percent change from baseline to Week 25 in LDH levels by visit
A Time from baseline to first reach of LDH <1xULN

4 Time from baseline to first reach of LDH <1.5xXULN

A Proportion of patients who reach a haemoglobin level of at least
10 g/dL, without subsequent decrease below 9 g/dL, in the
absence of a transfusion from baseline to Week 25.

A Proportion of patients with MAVE from baseline to Week 25

4 Mean change from baseline to Week 25 in Physical Function,
Role Function, and Global Health Status/QolL scales of the
EORTC QLQ-C30 (for adults aged =18 years)

A Mean change from baseline to Week 25 in PedsQL MFS, and the
Physical Functioning scale of the PedsQL Core (for adolescents
aged 12-17 years)

A Proportion of patients with a =3 point improvement from
baseline in the FACIT-Fatigue at Week 25 (for adults aged =18
years).

Supportive historical efficacy objectives

A To chacterise the efficacy of best
supportive care and intra-patient
comparison

A Mean LDH, and haemoglobin within 24 weeks prior to screening

A Mean number of blood transfusions and number of units of pRBC
transfused within 24 weeks prior to screening

A Proportion of patients who had MAVE as documented in the
medical records within 24 weeks prior to screening

\Safety objectives

A To evaluate the overall safety of
crovalimab

4 Incidence and severity of adverse events, with severity
determined according to NCI CTCAE, Version 5

A Change from baseline in targeted vital signs

A Change from baseline in targeted clinical laboratory test results
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4 Incidence and severity of injection-site reactions, infusion-
related reactions, hypersensitivity, and infections (including
meningococcal meningitis)

A Incidence of adverse events leading to study drug

discontinuation

Pharmacokinetic objectives

A To evaluate the pharmacokinetics of

crovalimab

A Trough serum concentrations of crovalimab over time

4 Serum concentrations of crovalimab at specified time points

Immunogenicity objectives

A To evaluate the immune response to

crovalimab

A Prevalence of ADAs at baseline and incidence of ADAs during the
study

Biomarker objectives

A To identify and/or evaluate biomarkers
that could have provided evidence of
crovalimab activity (i.e., PD biomarkers)

A Change over time in PD biomarkers, including complement
activity measured by LIA

A Change over time in total and free C5 concentration

4 Observed value and absolute change from baseline to Week 25
in parameters reflecting haemolysis (reticulocyte count, free
haemoglobin, haptoglobin)

4 To evaluate the change over time in red cell clone size by flow
cytometry and markers from the coagulation system (D-dimer)

4 To evaluate the change over time in additional biomarkers of the
complement system and markers for intra- and extra-vascular
haemolysis (e.g., C3d on RBCs).

Health status utility objective

A To evaluate health status utility scores of
adolescent and adult patients treated with
crovalimab

A Health status of patients according EQ-5D-5L index based and
VAS scores at specified time points
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Results

Participant flow
Figure 32: Patient disposition for Study 311 (full analysis population [FAP])

Patients Screened
N =59

Screen Failures
E—— N=9

Y

Patients Enrolled Re-screened and enrolled
-
N =51 N=1

.

Patients Treated
N=51

|
. | :

Discontinued Treatment Before 24 weeks
M=1
Reason for Discontinuation: Death

Ongoing Treatment after 24 Weeks Discontinued Study

N =50 N=1
Reason for Discontinuation: Death

Completed 24 weeks of Treatment
N =50

Recruitment

First patient was enrolled on 17 March 2021. The study was conducted at 5 centres in China. Fifty-one
patients have been enrolled.
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Baseline data

Demographics

Table 47: Demographics characteristics for Study 311 (FAP)

m

nge (vr)

Weight (kg) at basseline

Mean (3D}
Median
Min - Max

Weight

{kg) category at bazeline

< 100

Crowva
(=51}
51
33.0 (5.4)
31.0
15 — 58
51
3 [ 5.9%)
48 (94.1%)
51
22 (43.1%)
29 (56.9%)
51
51 { 100%)
51
83,88 (11.07)
g0.00
48,8 - 8.0
51
51 ( 100%)

Bercentages are based on the total number of treated patients in the

CC0D: 10FEBZ0Z2

Data Extract Date:

23MBRZE0ZZ

study.
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Baseline disease characteristics

Table 48: PNH history and baseline characteristics (FAP)

Crova
{l=51)
Time from PNH diagnosis to enrollment (yr)
n 51
Mean (50} T.04 (4.31)
Median T.14
Min - Max 0.7 - 1B.2
History of ENH-relevant conditions prior to enrcllment (n, %)
History of aplastic anemia
n 51
Yes 19 (37.3%)
Ho 32 (B2.7%)
History of myelodyaplastic syndrome
L 51
Yes 1 | 2.0%)
Ho 50 (28.0%)
History of remnal impairment#
n 51
Yes 2 | 3.58%)
Ho 45 (26.1%)
Hiszteory of major wascular events
I 51
Yes 5 | 2.8%)
Ho 48 (D0.Z2%)
History of pBRBC transfusion within 12 months pricr to screening
Hurmcer of patients with pRBC transfusion
I 51
Yes 51 ( 100%)
Numiber of units of pREC tranafused
n 51
M=an (50} 20.83 (10.55)
Median 1&.00
Min - Max B.0 - 50.5
HNumber of units of pRBC transfused
n 51
»>=4 to < 14 12 (23.5%)
= 14 38 (TE.5%)

Assessment report
EMA/332145/2024 Page 129/211



ENH clcne =size (granulocytes)**: %

n 51

Mean (S0} BE.B5 (13.73)
Median S5.01
Min - Max 40.4 - 99,7

ENH clcne =size (monocytes)**: %

n 21

Mean (S0} Ze.10 (4.38)
Median 97.37
Min - Max To.0 - 92,6

ENH clcne =size (erythrocytes)**: %
n 40
Mean (S0} 45.73 (2
Median 45
Min - Max 9.5 -

Hemoglobin walue at baseline (g/L)
n 51
Mean (S0} B3.580 (9.77)
Median 81.00
Min - Max T71.0 - 11z2.0

Haptoglcbin walue at baseline {g/L)
n 458
Mean (5D) 0.05% (0.00)
Median 0.05
Min - Max 0.1 - 0.1

LDH Value at baseline (U/L)*##
n 51
Mean (S0} 2175.72 (6€0.70)
Median 2171.00
Min - Max 828.7 - 4203.0

LDH walue at baseline (xXULN)***
n 51
Mean (S0} 9.30 (2.
Median g
Min - Max 4.0 -

LDH Lewvel at baseline
n
2—4xTIN 1
»AxULN 50

* Defined as elFR < &0

#* Within & months prior to screening.

#%% Bageline LDH is defined as the mean of all LDH wvalues taken during screening and the
LDH walue at Week 1 Day 1 collected prior to the first dose of crovalimab.

CC0D: 10FEBZ02Z2 Data Extract Date: Z23MRRZ0Z22

Number analysed

The number of patients included in the full, primary, safety, PK, and immunogenicity analysis
populations are detailed in the table below.
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Table 49: Analysis populations for Study 311 (all patients)

Crova

(=51}
Full Enalysis Populaticn 51
Primary Analysiz Population 51
Safety Population 51
PK Evaluable Population 51
Immunogenicity Populaticn 51

CC0D: 10FEBZ02Z2 Data Extract Date: Z3MARZ02Z
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Outcomes and estimation

An overview of the co-primary and secondary efficacy endpoint results is provided in the table below.

Table 50: Overview of co-primary and secondary efficacy endpoint results

Crovalimab
N=51

Co-Primary Efficacy Endpoints
Mean Proportion of Patients with Hemaolysis Control from Week 5 through Week 252

Mean Proportion of Patients Achieving Controlled
Hemolysis (95% CI)

Difference in Proportion of Patients with TA from Baseline through Week 25 and Within
24 Weeks Prior to Screening

78.7% (67.8%, B6.6%)

Patients with TA Pre-screening 0/51 (0%)

Fatients with TA Post-baseline 26/51 (51.0%)

Difference in Proportion (95% CI) 51.0% (34.3%, 65.1%)

p-Value (Paired McMNemar Test)? <.0001
Secondary Efficacy Endpoints

Proportion of Patients with Breakthrough Hemolysis from Baseline through Week 25
Mumber of Patients with at least one BTH 2151
Proportion of Patients with at least one BTH (95% CI) 3.9% (0.7%, 14.6%)

Proportion of Patients with Stabilized Hemoglobin from Baseline through Week 25¢

Number of Patients with Hemoglobin Stabilization 26/51
Fgr;;pﬁo'r:til?n of Patients with Hemoglobin Stabilization 51.0% (36.8%, 65.1%)
Change from Baseline to Week 17 in FACIT-Fatigue®
Baseline
n 48
Mean Score (95% CI) 31.77(29.30, 34 25)
Week 17
n 48
Mean Score (95% CI) 40.54 (38.55, 42 54)
Mean Change from Baseline (95% CI) 877 (597 1157)

Study BP39144 (COMPOSER): Phase I/1I study to assess safety, efficacy, PK and PD of
crovalimab in healthy volunteers and patients with PNH.

Methods

Study COMPOSER s a first-in-human study consisting of four sequential parts and an open label
extension (OLE) designed to evaluate:

- the safety and tolerability, PK, and PD of crovalimab in HVs (Part 1);

- the safety and tolerability, PK and, PD of crovalimab in patients with PNH (Parts 2, 3, and 4
and OLE).
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Efficacy of crovalimab was evaluated in Parts 2, 3, and 4. Dose-escalation via IV administration in
Parts 1 and 2 was pharmacology-driven with the main objective to chacterise the PK/PD relationship in
HVs and patients with PNH. In Part 3, the aim was to establish a low frequency SC dosing regimen that
inhibits complement activity in PNH patients with low treatment burden. In Part 4, the aim was to
establish a safe and efficacious dosing regimen in treatment-naive PNH patients and in PNH patients
switching from eculizumab that completely inhibits complement activity with low treatment burden.

Figure 33: Overall study design for Study 144

H Y SUBJEL]
Part 1 Part 2 Part 3 Part 4
n=1§ n=10 n=19 n=15§
Erubsnamabnaise Switched Fom emlaurean Marvw (= = B and ewilched (7= T)
Single ascending dose Intra-patient dose escalation Dose ranging optimisation Phase Il dese testing
TS5 mg IV, 125 mg IV, Dy 1: 375 mg IV Loading dosa: 1000mg IV Loading sarfas
100 meg SC Dy B: 500 mg IV Manternance dosing 1000 mg IV
m].-zz:muumqw Arm A BBD mg O4W SC mwsco:-'mud
Arm B: 340 Q2w 5C Mainbenance e
Dy 36 orward: 170 mg OW 5C AT !?Dﬁmﬁ's«c . 580 mg SC C4W starting D29

| Open-label extension (OLE) |

IV=intravenous; PNH=paroxysmal nocturnal hemoglobinuria; QW=weekly, Q2W=Dbiweekly;
Q4W=every 4 weeks; SC=subcutaneous.

Study participants

Main inclusion criteria

Parts 2, 3 and 4
A Male or female patients between the age of 18 and 75, inclusive, with a diagnosis of PNH.

A A documented GPI-deficient PNH clone size of 210% by RBCs and/or granulocytes within the
last 3 months of enrolment/randomisation.

A Platelet counts >30 x 109/L.
A Absolute neutrophil count >0.5 x 10°/L.

A Neisseria meningitidis vaccination in accordance with most current local guidelines or SOC for
patients at increased risk for meningococcal disease.

Part 2 and Part 4 Arm A only - currently untreated PNH patients who are candidates for treatment with
complement inhibitors only:

A PNH patients who have not been treated with any complement inhibitor or if previously treated
stopped treatment due to lack of efficacy based on a single missense C5 heterozygous
mutation.

A Hepatitis B patients can be enrolled if their LFT values are less than 2 x ULN and there is no
liver function impairment.

A Serum LDH levels at least 1.5-fold above the ULN at screening.
Part 3 and Part 4 Arm B only - PNH patients currently treated with eculizumab only:

A Subjects with a negative hepatitis B surface antigen, hepatitis B core antibody, hepatitis C
antibody, and HIV test result are eligible for the study.
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A Subjects seropositive for HCV but adequately treated without detectable HCV RNA are eligible
(assay sensitivity <25 IU/mL).

A Subjects who have been vaccinated against hepatitis B are eligible

A Subjects seropositive for HBV but adequately treated without detectable HBV DNA are eligible
(assay sensitivity <10 IU/mL).

A PNH patients who have been treated continuously with eculizumab for at least 3 months
preceding enrolment in the trial. Patients receive regular infusions of eculizumab.

OLE only - PNH patients:
A PNH patients who have completed Parts 2, 3 and 4 respectively.

A PNH patients who derived, in the Investigator’s opinion, benefit from treatment with
crovalimab.

Main exclusion criteria

All parts
A Known or suspected hereditary complement deficiency. History of meningococcal meningitis.

A History of allergic or anaphylactic reactions to human, humanised, or murine monoclonal
antibodies or known hypersensitivity to any constituent of the product.

A Any major episode of infection requiring hospitalisation or treatment with IV antibiotics within
28 days prior to screening or oral antibiotics within 2 weeks prior to screening and up to first
study drug administration.

A History of or currently active primary or secondary immunodeficiency, including known history
of HIV infection.

A Evidence of chronic active hepatitis C infection.
Parts 2, 3 and 4
A History of bone marrow transplantation.

A Treatment with azathioprine or erythrocyte-stimulating agents within 14 days prior to first
study drug administration.

A Splenectomy <1 year before start of crovalimab
Part 3 and Part 4 Arm B only - PNH patients currently treated with eculizumab only:

A Any evidence of seropositive autoimmune connective tissue diseases (such as systemic lupus
erythematosus, or rheumatoid arthritis).

A Any evidence of active inflammatory conditions (including inflammatory bowel disease, or
cryoglobulinemia).

Treatments

Treatment was to be administered as depicted in the study design presented in the figure above.
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Objectives and endpoints

Table 51: Objectives and endpoints for Parts 2, 3 and 4 of Study 144

Objectives

Outcome measures

Primary

A Safety and tolerability of crovalimab for a total
duration of 20 weeks in treatment-naive patients with
PNH and PNH patients switching treatment to

crovalimab

A PD effect of multiple doses of crovalimab on
complement activity in patients with PNH at specified
timepoints outlined in the Protocol

A Incidence of DLEs

A Incidence and severity of adverse events, serious
adverse events and adverse events leading to

withdrawal
A Incidence and severity of laboratory abnormalities
A Incidence of ADAs
A Physical examination findings
A Triplicate 12-lead ECGs
4 Vital signs
A PNH clone size
A Exploratory assessment of DTDC (Parts 3 and 4 only)
A Total and target engaged C5 concentration

A Ex vivo lysis in serum (measurement of terminal
complement activity

\Secondary

A Describe the multiple-dose PK properties of
crovalimab in treatment-naive patients with PNH and
PNH patients switching treatment to crovalimab at
specified timepoints

A AUCinf

A AUCo-t

A AUCtau

A Cmin, trough concentration

A Cmax, peak concentration

A Tmax

A CL after IV and CL/F after SC administration
A Vss V/F after SC administration

A k: terminal elimination rate constant

b

A Accumulation Ratio
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4 Chacterise other PD effects of crovalimab (i.e., other
than effects on complement activity) at specified
timepoints outlined in the Protocol

4 Chacterise the exposure-response relationship of
crovalimab following different SC dosing regimens
(Part 3)

A Explore the PK/PD relationship of multiple doses of
crovalimab on complement activity and other related
biomarkers at specified timepoints outlined in the
Protocol

4 Evaluate the immunogenicity of crovalimab in patients
with PNH at specified timepoints outlined in the
Protocol

A Assess the efficacy, patient-reported outcomes and
treatment satisfaction of crovalimab in treatment-
naive patients with PNH, and PNH patients switching
treatment to crovalimab over a treatment period of
20 weeks.

A Serum LDH

A Bioavailability of SC administration

A Other exploratory biomarkers including markers from
the complement systems and markers for intra- and
extravascular haemolysis (e.g., complement
components C4, C3a, C3d on RBCs, and sC5b-9
complex) may be measured in blood samples

4 Incidence of ADAs

A Change in LDH
A Change in free haemoglobin

A Proportion of patients with stabilised haemoglobin

levels
A Change in fatigue as measured by the FACIT-Fatigue

A Change in HRQoL as measured by the EORTC QLQ-
C30

4 Comparison of patient treatment satisfaction between
IV and SC modes of administration

A Number of packed RBC (pRBC) units transfused per
patient

A Monthly rate of pRBC transfusions per patient

A Proportion of transfusion-free patients

A Annual rate of transfusion avoidance per patient
A Proportion of patients with pRBC units transfused

A Time to (1) first transfusion or (2) persistent elevation
of LDH

A Proportion of patients with LDH below ULN

A Proportion of patients with complement suppression
throughout the dosing interval

A Annual rate of breakthrough haemolysis

ADA=anti-drug antibody; AUCo-t area under the serum concentration-time profile from time 0 to time t; AUCinr= area under the serum concentration

versus time curve extrapolated to infinity; AUCtu= area under the serum concentration-time profile within a dosing interval; Cmax=Maximum

concentration observed; Cmin =Minimum concentration observed; CL=total clearance of drug; CL/F=apparent clearance; DLE=dose-limiting event;

EORTC QLQ-C30=European Organization for Research and Treatment of Cancer- Quality of Life Questionnaire-Core 30; FACIT=functional assessment of

chronic illness therapy; HRQoL=health-related quality of life; IV=intravenous; PD=pharmacodynamic; PK=pharmacokinetic; PNH=paroxysmal nocturnal
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haemoglobinuria; pRBC=packed red blood cells; SC=subcutaneous; t1/2=half-life; ULN=upper limit of normal; Vss =Volume of distribution under

steady-state conditions; V/F= apparent volume of distribution

Results

Participant flow

Patient disposition for Parts 3, 4 and 5 of Study 144 as of the CCOD of 01 November 2021 is presented

below.

Figure 34: Parts 2, 3, 4 Patient Disposition

Enrolled
44 Patients Enrolled

!

Part 2
10 Patients Enrolled

L

Part 3
12 Patients Enrolled

e

!

Part 4
15 Patients Enrclled

I

Randomized
7 Randomized Arm A (B80 mg SC QW) & b A (Maive)
& Randomized Arm B (340 mg SC QW) T arm B [Switched)
§ Randamized Arm C (170 mg SC QW) l

. l

Primary Treatment Perlod Primary Treatment Period Primary Treatment Period
10 Completed T Completed Arm A 8 Completed Arm A
& Completad Arm B T Complated Arm B
B Completed Arm C . l
. |

Open Label Extension Open Label Extension® Open Label Extension
10 Ongeoing 14 Ongoing 14 Ongoing (T MNaive & T Switchad)
4 Digcontinuesd 1 Diseontinued
Reasons for Discontinuation: Resasons for Discontinuation:
1 Lack of Efficacy 1 Lack of Efficacy
3 Withdrawal by Subject

*Mote: One patient in Part 3 completed the primary treatment period but did not enroll into the
open-label extension period; this is not captured as a study discontinuation.

Recruitment

As of 29 January 2020, a total of 44 PNH patients in Parts 2 (10 eculizumab-naive patients), 3 (19
patients who switched from eculizumab), and 4 (15 patients [8 patients in Arm A and 7 patients in Arm
B]) have been enrolled.

Patients were enrolled at 14 sites in the following countries: Germany (12 patients at 3 sites), Japan
(11 patients at 5 sites), France (7 patients at 1 site), Hungary (7 patients at 2 sites), Korea (4 patients
at 2 sites), and Italy (3 patients at 1 site).

Baseline data

Demographic and baseline characteristics are presented in the tables below.
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Table 52: Demographic and baseline characteristics for Parts 2 and 3 patients (safety-
evaluable patients)

Bart 2 Part 3 R11 (2 £ 3)
(=10 (LE=15) (1=23]

Rge (yr]

n 10 13 25

M=an (5D} 53.5 (11.8] 45 5 [11.0) 51.0 (11.2)

Median 5Z.E 4.0 48.0

Min - Max 35 - 74 33 - &5 33 - T4
Sax

n 10 13 25

Mzles & (&0.0%] 13 (£B.4%) 15 (E5_G&)

Femzls 4 (40 0%] & (31.8%) 10 (34.5%)
Rarce

n 10 1% et ]

L=zizn 3 (30.0%] T (3E.8%) 10 (34.5&)

fhite T (T0.0%] 3 (47.4%) 1€ (55.2%)

Unknosm [ 3 (15.8%) 3 (10.3%)
Ethnicity

n 10 1% 23

Not Hispanic or Latineo 10 ¢ 100%] 15 (78.5%) 25 [(BE_Z%)

Mot Stated 0 3 (15.8%) 3 (10.3%)

Unlnosm 0 1 5.3%) 10 5.4%)
Height (kgl at baseline

n 10 1% et ]

M=an (5D} 75.11 (15.7&] BO.11 (2e.03) T8.35 [2Z.8B3)

Median E€_B5 78.20 TE.50

Min - Max 58.5 - 58.0 40.€ - 131.5 40,6 — 131.5
Height (om} at baseline

n 10 13 Z3

Mean [5D) 1e5_BD (10.43) 173.74 (12.77) 172.38 (11.57}

Median 170.00 172.00 170.00

Min - Max 153.0 - 184.0 15€.0 — 205.0 153.0 - 205.0
History of BBC Transfusion *

Tes 3 (30.0%] B (4Z.1%) 11 (37.5%)

Ho T OT0.0%] 11 (57.5%) 18 (€2.1%)
Mumber of BBC Transfused wmits *

n 3 8 11
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Table 53: Demographic and baseline characteristics for Part 4 patients (safety-evaluable

patients)
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The analysis populations used for this study are listed in the table below.
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Table 54: Analysis populations for Study 144

Population label

Description

Safety Analysis Population

IAll healthy volunteers/patients who receive at least one administration of the study drug (crovalimab or

placebo)

PK/PD Analysis Population

IAll HVs and patients with at least one time-point with a measurable concentration will be included in the PK

analysis data set

Efficacy Analysis Population

For Parts 2, 3, and 4 of the study, the efficacy analysis population will be the same as the safety analysis

population.

Immunogenicity Analysis

Population

IAll patients with at least one pre-dose and one post-dose ADA assessment. Patients were grouped according
to treatment received or, if no treatment is received prior to study discontinuation, according to treatment

assigned. All patients were included in the immunogenicity analysis population.

Outcomes and estimation

Summary of evaluation response to study treatment

Core treatment period (CCOD: 29 January 2020):

A The mean normalised LDH <1.5 x ULN was reached by Day 15 and maintained through Week
20 in treatment-naive patients. The mean normalised LDH <1.5 x ULN was maintained through
Week 20 in switch patients.

A Eight out of 10 patients in Part 2, 14/19 patients in Part 3, 5/8 patients in Part 4 Arm A, and
6/7 patients in Part 4 Arm B achieved transfusion avoidance up to Week 20.

A Eight out of 10 patients in Part 2, 12/19 patients in Part 3, 5/8 patients in Part 4 Arm A, and
5/7 patients in Part 4 Arm B achieved haemoglobin stabilisation up to Week 20.

A A total of 5 patients in Part 3 each had a single event that fulfilled the post-hoc criteria for
BTH. No BTH events were observed in Part 2 or Part 4 patients.

A Naive patients in Part 2 and Part 4 Arm A experienced mean clinically meaningful improvement
from baseline in fatigue, physical functioning, role functioning, and GHS/QoL. On average,
switching patients in Part 3 and Part 4 Arm B maintained baseline levels.

Open-label extension (OLE; CCOD: 01 November 2021):

A The proportion of patients reaching LDH < 1.5 x ULN per visit remained relatively stable during
the OLE, with 80% to 100% of the evaluable patients at each visit having LDH <1.5 x ULN.

A Mean normalised LDH was generally maintained below 1.5 x ULN during the OLE phase.

A The proportion of patients achieving transfusion avoidance (82.9% to 91.7%) and haemoglobin
stabilisation (79.5% to 87.5%) remained relatively stable across the 24-week intervals during

the OLE.

A The proportion of patients with breakthrough haemolysis (BTH) events was low over time
during the OLE, with 0.0% to 4.9% of all patients reporting a BTH event across the 24-week
intervals. The overall BTH rate in the OLE, across all patients, is 0.05 events per patient year
(95% CI: 0.01-0.11).
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2.6.6. Discussion on clinical efficacy

Design and conduct of clinical studies

This MAA for crovalimab in treatment of adult and paediatric patients with PNH is mainly based on the
primary results from the pivotal phase III Study BO42162 (COMMODORE 2) in patients with PNH and
not previously treated with complement inhibitors.

Supportive data come from additional 3 studies:

A Study YO42311 (COMMODORE 3); a phase III, single-arm study in patients not previously
treated with complement inhibitor, conducted exclusively in China

A Study BO42161 (COMMODORE 1); a phase III, randomised, actively controlled study in
patients currently treated with eculizumab. Additional small cohorts of patients treated with
ravulizumab were included in uncontrolled arm C.

A Study BP39144 (COMPOSER, a phase I/II dose-ranging study, in complement inhibitor naive
and patients currently treated with eculizumab), a 4-part study which assessed the tolerability
of crovalimab in healthy volunteers and allowed to determine the dosing schedule used in the 3
above mentioned PNH Phase 3 studies. Due to limited humber of patients and different dosing
regimens in each cohort, overall added value of this study for efficacy assessment is
considered limited. However, this study provided longer-term data (exceeding 5 years) for a
small sample of the target population (i.e. complement inhibitor-naive and switch adult
patients), with a limited number of patients treated at the appropriate dosing schedule.

According to the Sponsor, all studies were GCP-compliant.

Both controlled phase III studies (BO42162 and BO42161) were open-label and consisted of a 4-week
screening period followed by a 24-week primary treatment period. If eligible, adult patients initially
allocated to crovalimab could enter the subsequent crovalimab extension period (up to 5 years).
Patients who initially received eculizumab had the option to switch to crovalimab treatment after 24
weeks. Patients not eligible or not willing to enter crovalimab extension period entered the 10-week
safety follow-up.

Open-label design is acceptable due to marked differences in route and administration schedule of IMP
and control drug rendering blinded trials unfeasible. Duration and design of pivotal study is overall in
line with previous registrational trials in similar setting.

Single-arm study YO42311 was conducted in China where complement inhibitor therapy is unavailable.
Pivotal study BO42162 and supportive study BO42161 were actively controlled studies, which was
expected considering the available PNH treatments in the EU. Eculizumab, first approved C5 inhibitor
and established therapy for PNH since 2007, is an acceptable choice of comparator. Indeed, at the time
of crovalimab development, ravulizumab was a relatively new therapy.

Initially, the applicant was seeking approval for “treatment of adult and paediatric patients with
paroxysmal nocturnal haemoglobinuria (PNH)", i.e. crovalimab was intended for use in:

- the first-line setting as an alternative to eculizumab and ravulizumab, which is now clearly
mentioned in the SmPC;

- an option for switch from the above mentioned C5 inhibitors.
As such, the clinical development programme can be considered is in line with the claimed indication.

In the treatment-naive setting, it is also overall in line with suggestions of several scientific advice
procedures. Major deviation from the EMA scientific advice relates to the study in patients currently
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treated with C5 inhibitors as the applicant was not able to properly conduct the dedicated ‘switch
study’ providing a robust comparison of switch patients against patients continuing eculizumab (or
ravulizumab).

Populations

The proposed main inclusion and exclusion criteria are considered standard for investigating
complement inhibitors in PNH and are overall acceptable in all studies.

Patients in all studies were required to have body weight > 40 kg, and except for single-arm study
Y042311, there were no requirements regarding prior transfusions. Also, patients included across
studies were 12 years old or older. As there are no dosing recommendations for patients with body
weight of less than 40 kg, nor are there any data in paediatric subjects below 12 years of age, the
indication has been updated to reflect the studied population.

All studies included adult patients, while non-randomised Arm C of pivotal study BO42162, and Study
Y042311 also included complement inhibitor-naive paediatric patients. One additional paediatric
patient was included in non-randomised Arm C of study BO42161, however no efficacy results were
available for this patient at the time of CCOD. Before establishing separate paediatric Arm C in pivotal
study BO42162, 2 adolescent patients were also included in eculizumab Arm B and subsequently
switched to crovalimab after primary treatment period.

Patients with active disease despite treatment with C5 inhibitor or non-responding patients were not
included in development programme, except for 6 patients with C5 SNP polymorphism and poor
haemolysis control (per investigator) who were included in uncontrolled Arm C of study BO42161.

Pivotal study BO42162 (COMMODORE 2)

COMMODORE 2 is a Phase 3, open-label, multicentre study aimed to demonstrate the efficacy of
crovalimab compared to eculizumab in complement-inhibitor naive subjects with PNH, which covers
only a part of the claimed indication. Overall, the list of eligibility criteria properly reflects this
subgroup of the target population. The absence of data in patients with allogeneic bone marrow
transplantation has been reflected in SmPC.

A total of 210 patients were enrolled, the majority of them being from Asia: 67.1% compared to
23.3% patients from Western Europe and 9.5% from Latin America.

Adult patients (n=204) were randomised in a 2:1 ratio to crovalimab (Arm A, n=135) or to eculizumab
(Arm B, n=69) and 6 paediatric patients entered the paediatric descriptive Arm C.

Baseline demographic characteristics were generally balanced between treatment arms, with median
age and time from PNH diagnosis of 30.97 years at diagnosis and 2.56 years since then in the
crovalimab group compared to 32.11 and 2.93 years in the control group. Few exceptions were
observed: eculizumab arm included somewhat higher proportions of older patients (=65; 13% vs
9.6%), females (49.3% vs 43%), and Asian race (73.9% vs 63.7%).

Baseline disease characteristics were also generally balanced between the treatment arms. The mean
LDH values (XULN) at baseline were about 7.6 x ULN, about 83% of patients had baseline levels of LDH
in range of > 4 x ULN, median baseline Hgb levels were about 85 g/L. About 75% of patients had pRBC
transfusions within 12 months prior to screening, about 30% of patients had history of aplastic
anaemia, and about 15% had history of MAVE. More patients in eculizumab arm had history of MDS
compared to crovalimab (8.7% vs 4.4%). Fatigue, anaemia and haemoglobinuria were most common
PNH symptoms at baseline (>50% of patients). Baseline PNH symptoms were generally balanced
between groups, except for dysphagia and erectile dysfunction which were somewhat more common in
crovalimab arm, and fatigue and haemoglobinuria being more common in eculizumab arm.
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Overall, included population is considered representative of patients naive to complement inhibitor
therapy with active haemolysis and anaemia. Also, patients in both groups had large median PNH clone
sizes of >90% for monocytes and granulocytes.

Endpoints

Pivotal study BO42162 (COMMODORE 2)

The pivotal study BO42162 aimed to demonstrate that in complement inhibitor naive PNH patients,
crovalimab is non-inferior to eculizumab based on the co-primary efficacy endpoints: proportion of
patients who achieve transfusion avoidance (TA) and haemolysis control defined as LDH =
1.5xULN. Serum LDH is commonly used as a clinical measure for intravascular haemolysis, and TA is
a disease-related event for patients with PNH and less need for transfusions indicates better disease
control. Proposed co-primary endpoints integrate the effect of crovalimab on haemolysis with
important clinical outcome and are therefore considered appropriate to demonstrate crovalimab
efficacy in treatment of PNH patients who are complement inhibitor naive and have active disease.

Secondary endpoints — proportion of patients with breakthrough haemolysis (BTH), proportion
of patients with stabilised haemoglobin and mean change in FACIT-Fatigue score - are also
considered clinically important. Exploratory endpoints investigated occurrence of MAVEs, units of pRBC
transfused, changes in LDH levels up to week 25, time to first reach haemolysis control, maintenance
of haemoglobin > 10 g/dL in the absence of transfusion and QoL questionnaires (health status of
patients based on EQ-5L-5D scores, EORTC QLQ-C30, FACIT-Fatigue, EORTC IL40, TSQM-9, QLQ
AA/PNH, PGIS, patient preference and PedsQL Core for paediatric patients only).

Overall, all selected primary and secondary endpoints are clinically meaningful and in line with
endpoints used in prior registrational studies in this setting.

In the paediatric population (descriptive Arm C), all above-mentioned endpoints were exploratory. For
patients from Arm B who switched to crovalimab (Arm B switch patients) after 24 weeks, endpoints
and patient reported outcomes (PROs) were also exploratory. Corresponding results allowed to gather
additional data in the switch setting.

Superiority of crovalimab vs. eculizumab was to be evaluated provided that non-inferiority had first
been demonstrated.

Study conduct

In the context of a single pivotal trial, results of Study BO42162 are expected to be “particularly
compelling with respect to internal and external validity, clinical relevance, statistical significance, data
quality, and internal consistency.” (CPMP/EWP/2330/99).

The randomisation procedure is deemed appropriate with relevant prognostic factors. Although the
study is open-label and the actual treatment assignment was available for individual patients, the
study report stated that aggregated data was not accessible by the applicant.

It is acknowledged that the NIM for the co-primary endpoint transfusion avoidance (-20%) is the same
as used for protocol ALXN1210-PNH301 (ravulizumab vs eculizumab pivotal trial in complement
inhibitor-naive patients). This was based on a comparison between eculizumab-treated patients and
untreated patients from the PNH registry of eculizumab-treated patients. The margin was said to
approximately preserve 50% of the control treatment effect. Although an alternative approach for
justifying the NIM based on the eculizumab TRIUMPH study was discussed as part of the public
assessment report for ravulizumab (EMA/CHMP/220699/2019), the -20% margin for the endpoint of
transfusion avoidance was found to be acceptable in this previous procedure.
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The applicant was requested to provide a further detailed justification of the NIM for LDH
normalisation, as the argumentation and calculation provided in the initial dossier could not be
followed. It is apparent from the applicant’s explanation that the historical data in eculizumab and
placebo patients for LDH normalisation, particularly when using a 1.5 x ULN threshold, was difficult to
retrieve. In the absence of direct historical estimates, the applicant had to rely on the visual inspection
of topline results material provided by Alexion from the ALXN-301 study, showing LDH results over
time (in ULN units). Based on this graph, and assuming the log-normality of LDH, an average
proportion of patients with LDH < 1.5 x ULN was derived for eculizumab-treated patients. For placebo
patients, the assumption was based on information from the TRIUMPH trial (only RCT to provide
placebo data). The applicant’s argumentation could be followed, and the 20% assumption for the
placebo group, which is then used to derive the NIM, should represent a sufficiently conservative
estimate. Nevertheless, the absence of direct historical estimates has made this justification more
uncertain. In addition, the applicant provided an indirect treatment effect estimate between crovalimab
and a putative placebo. Although such exploratory analysis should be interpreted with caution, it is
acknowledged that its results would indicate a superior efficacy of crovalimab over placebo.

The NIMs used for secondary endpoints in Study BO42162 were the same NIMs as used in Study ALXN
301, which shared a similar MoA between crovalimab and ravulizumab and a similar NI study design
versus eculizumab. As described by the applicant, there were some uncertainties associated with these
derivations, which were based on the randomised and placebo-controlled TRIUMPH trial. Indeed, the
derivation of the NIM for BTH could only be based on the LDH portion of the definition as not all
relevant data were collected in TRIUMPH. For the proportion of patients with stabilised haemoglobin,
the NIM was derived as a 50% preservation of the eculizumab effect, but it did not use the lower 95%
CL for the difference, due to the likely prohibitive sample size. A similar assumption was made for the
change in FACIT-Fatigue, which was not formally tested due to the break in testing strategy.
Nevertheless, it is acknowledged that the corresponding NIMs were previously accepted for the
presentation of NI analyses of the ALXN 301 trial.

The applicant provided further details regarding the sensitivity analyses that were performed to assess
the impact of missing data on the co-primary endpoint haemolysis control, including the analysis using
MCMC imputation under MAR and the PMM analysis under MNAR. Together with the tipping point
analysis, they constitute a reasonable set of sensitivity analyses to assess the potential impact of
missing data. Their consistency with the primary analysis results provides some reassurance on its
statistical robustness.

The protocol was amended 5 times during study, the first patient being recruited in the version 2 of the
protocol. Overall, except for the ICEs, the main protocol amendments listed are not considered to have
affected study integrity.

In pivotal study BO42162, there was a high proportion of major, mainly procedural, protocol deviations
during the primary treatment period in both arms (62.2% in Arm B vs 52.2% in Arm B); failure to
collect laboratory samples was dominant in crovalimab arm and much higher than in eculizumab arm.
Provided explanation (restrictions due to COVID-19 pandemic rendering regular laboratory
assessments difficult to obtain and patients recruited in Ukraine) could be accepted, however,
numerous patients had a protocol deviation of ‘dose missed’ or ‘dose out of window’ and those were
rarely considered related to COVID-19 in both arms (4.0% and 1.5%, respectively). Based on the
complementary data provided, no impact of efficacy and safety is expected. Clarifications regarding
reasons for exclusion from PP set were also provided upon request and indicate no major discrepancies
between treatment arms regarding proportion of excluded patients or reasons for exclusion.

Supportive studies

Similar endpoints were used in supportive studies BO42161 and YO42311.
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Treatments

Adult patients in the pivotal study BO42162 and in study BO42161 were randomly assigned to
crovalimab or eculizumab. Paediatric patients and patients from single-arm supportive study YO42311
all patients received crovalimab.

Eculizumab was administered according to the SmPC i.e. 600 mg IV induction doses on days 1, 8, 15
and 22 and 900 mg IV maintenance doses on day 29 and every 2 weeks (Q2W) thereafter.

Crovalimab was dosed based on patient’s weight, i.e. higher doses were required for patients with
body weight above 100 kg in all studies: 340 mg/2 mL for patients weighing =40 kg and more as per
the weight-based tiered crovalimab dosing schedule with a IV loading dose on day 1, SC loading doses
on days 2, 8, 15 and 22 and SC maintenance doses Week 5 and every 4 weeks (Q4W) thereafter.

In case of switch from eculizumab to crovalimab, the first crovalimab dose was to be administered at
the visit when the next scheduled administration of eculizumab would have occurred, which ensured
continuity of treatment.

Over the 5 first SC doses of crovalimab, patients over 12 years old and patient caregivers were trained
for off-site SC administrations by a health care provider (HCP). Use of an anti-C5 subcutaneous
formulation with the possibility of self-administration could represent a real gain in autonomy and
considerably improve the quality of life of PNH patients.

Also, it was also possible for patients with persistent signs and symptoms of PNH to receive a rescue IV
dose of 340 mg crovalimab. The corresponding cases were further discussed to support the language
present in the SmPC. The majority of patients who received a rescue dose during primary treatment
period were anyways considered to be ‘non-responders’ as they either did not achieve TA (5 out of 6
patients) or had experienced a BTH event (5 out of 6 patients), and none achieved haemoglobin
stabilisation. Also, in 5 out of the 6 patients, crovalimab exposure was already above 100 pg/mL and
had a complete terminal complement activity inhibition (as measured by CH50 and free C5) at the time
of the IV rescue dose. Overall, it is not considered that any additional doses of crovalimab had any
additional benefit with regards to LDH and haemolysis control in any of above mentioned cases, and
therefore there is no clear evidence to support the benefit of rescue dosing in patients in the study and
no need for inclusion of rescue dosing in the label. No safety issues were identified in regard to rescue
doses.

Additional discussion on efficacy and safety in patients whose dose was modified due to sustained IVH
or qualifying BTH events was also provided, however due to small number of events, heterogeneity of
response after increase in dose and confounding factors related to ADA positivity, no recommendation
regarding increase in dose could be given, except those related to weight increase.

The most common concomitant medications were ophthalmological (crovalimab: 78.5%; eculizumab:
87.5%), followed by antibacterials for systemic use (76.3% vs 75.4%) and ontological (62.2% vs
68.1%) and anti-anaemic preparations (59.5% vs 59.4%). It was clarified upon request that these
high reported frequencies for concomitant ophthalmological and ontological drugs were due to the
listing of the same treatments into multiple ATC classes. The applicant provided a thorough analysis in
which, in fine, no ontological drug has been administered and only 11 patients received an
ophthalmological therapy when deemed necessary.

Moreover, use of immunosuppressive therapies, antithrombotic agents and systemic corticosteroids
was also frequent, with comparable rates in the crovalimab and eculizumab both arms: 17.0% vs
18.8%; 25.9% vs 24.6 and 34.1% vs 36.2%, respectively.

Following enrolment, dose changes/initiation of the medications of interest (immunosuppressants,
systemic corticosteroids, danazol/androgens), were permitted at the investigator’s discretion. This is
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not a usual approach, as it would be expected to implement some rules regarding initiation of new
therapies or dose changes of concomitant therapies that are expected to have an effect on parameters
of interest and to plan their handling in the efficacy analysis. Consequently, patients used different
types and doses of medications, with variable duration and for different indications (not always PNH
related), which makes it difficult to draw any clear conclusion. Overall small number of patients in
crovalimab and eculizumab arm, respectively, initiated or had dose increase in therapies of interest
during primary treatment period in COMMODORE 2 study - systemic corticosteroids 5 (3.7%) and 4
(5.8%) patients; systemic immunosuppressants 6 (4.4%) and 2 (2.9%) patients; danazol/androgens 2
(1.5%) and 1 (1.5%) patient, respectively. Considering the lack of rules regarding concomitant
therapies upon enrolment, it remains difficult to disentangle the possible impact of concomitant
therapies on observed efficacy results. However, given the small humber of patients who experienced
an initiation or dose change in the medications of interest, and the relatively balanced distribution of
those patients between the randomised treatment arms, no major effect on efficacy results is
expected.

More pronounced imbalance was reported regarding erythropoietin use in COMMODORE 2 - 7 patients
in crovalimab arm vs 0 patients in eculizumab group initiated erythropoietin or its derived products
prior to study entry or during primary treatment period. The applicant provided thorough evaluation of
those patients showing that only two of those 7 patients were finally considered responders in co-
primary analysis, with one of them discontinuing epoetin beta on Day31, i.e. long before primary
analysis. Based on provided information, it can be agreed that use of erythropoietin and its derivatives
had no major impact on overall efficacy results.

Efficacy data and additional analyses
Efficacy of crovalimab in adult complement inhibitor naive patients

Pivotal study BO42162 (COMMODORE 2)

Patients were randomised in a 2:1 ratio to receive crovalimab (Arm A) or eculizumab (arm B) and were
stratified based on LDH level (= 2 to < 4 x ULN, or > 4 x ULN) and number of pRBC units administered
within 6 months prior to randomisation (0 units, or > 0 - < 6 units, or > 6 units). The stratification
factors are considered relevant prognostic factors, therefore seem acceptable. All paediatric patients in
the arm C received crovalimab.

Treatment compliance was high in both arms, with a comparable median treatment duration between
arms: 20.1 weeks in the crovalimab arm, compared to 22.1 weeks in the eculizumab arm. In addition,
the number of self-administrations and administration by patient caregivers increased during the core
treatment period.

First patient was enrolled on 08 October 2020. As of the CCOD of 16 November 2022, the study was
still ongoing.

Co-primary endpoints

Crovalimab demonstrated non-inferiority compared with eculizumab for the co-primary endpoint of
transfusion avoidance (TA): 65.7% (95% CI: 56.91, 73.52) of patients in the crovalimab arm were
transfusion-free from baseline through Week 25 compared to 68.1% (95% CI: 55.67, 78.53) of
patients in the eculizumab arm. The weighted difference (crovalimab - eculizumab) was -2.8% with a
lower limit of the 95% CI of -15.67%, which was higher than the pre-defined NIM of -20%. This was
supported by the corresponding sensitivity analyses and data in Arm B Switch patients: 33 out of 43
achieved TA in the period after switching to crovalimab (76.7%, 95% CI: 61.00, 87.72).

Although criteria for transfusion, including symptom descriptions, were pre-defined in the protocol, the
final decision was left to the clinical judgment of the investigator. Considering TA was one of the co-
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primary endpoints of this open-label study, potential of bias was discussed, especially in cases of
haemoglobin values between 7-9 g/dL, when the decision was based on investigators assessment of
severity of symptoms. Provided additional data and sensitivity analysis in which the data of 6 patients
(5 patients in crovalimab arm and 1 in eculizumab arm) who met the protocol-specified criteria for
pRBC transfusion but were not transfused was imputed as if they had a transfusion event (i.e.,
considered not transfusion avoidant instead of transfusion avoidant) supported robustness of TA
endpoint.

The mean proportion of patients with haemolysis control from Week 5 through Week 25 was 79.3%
(95% CI: 72.86, 84.48) for the crovalimab arm and 79.0% (95% CI: 69.66, 85.99) for the eculizumab
arm. Median time to first reach haemolysis control, i.e. LDH < 1.5xULN was 2.3 weeks in both groups.

The choice of margins for this co-primary endpoint has been clarified and the provided sensitivity
analyses were confirmed as conclusive.

Secondary endpoints

The proportion of patients with a BTH event from baseline through Week 25 was 10.4% (95% CI:
6.04, 17.21) in the crovalimab arm compared with 14.5% (95% CI: 7.54, 25.50) in the eculizumab
arm. The proportion of patients reaching haemoglobin stabilisation from baseline through Week 25
was 63.4% (95% CI: 54.63, 71.45) in the crovalimab arm compared to 60.9% (95% CI: 48.35, 72.17)
in the eculizumab arm.

Non-inferiority of crovalimab was confirmed for the secondary endpoints of BTH and haemoglobin
stabilisation: the chosen NIMs are in line with previous clinical trials with C5 inhibitors. In addition,
further discussion was provided regarding each event of BTH in respect to possible underlying
aetiology and including review of possibility of suboptimal complement inhibition or other relevant PD
parameters. Overall, in study BO42162, there were 10 patients (7.5%) in crovalimab and 9 patients
(13%) in eculizumab arm who reported BTH events. About 60% of BTH events in each arm was
temporally associated with a complement activating condition, most usual infection or surgery. All
patients in crovalimab arm maintained crovalimab concentrations above 100 pg/mL resulting in
complete inhibition of terminal complement activity as evidenced by CH50 levels < 30 U/mL. Additional
two patients had no apparent reason provoking BTH event, while being ADA negative and also
maintaining complete inhibition of terminal complement activity. In 2 patients in crovalimab arm at
least 1 BTH event was associated with suboptimal PK/PD in the context of being ADA-positive.

Consistent results indicating no significant difference between treatment arms were shown also
regarding number of units of pRBCs transfused, and majority of endpoints related to changes of LDH.

Due to the break in the statistical testing hierarchy, non-inferiority testing for FACIT-Fatigue was not
performed and the results are considered descriptive only. The adjusted mean CFB in FACIT-Fatigue
score at Week 25 was 7.8 points in the crovalimab arm compared with 5.2 points in the eculizumab
arm. By Week 25, there was 58.6% and 54.5% of patients with an improvement in fatigue severity of
> 5 points in respective groups, which is considered a clinically meaningful change. Although results
might be less reliable due to the patient’s awareness of treatment assignment in an open label study, it
is reasonable to assume that less fatigue is linked to achieved haemolysis control and increase in
haemoglobin which were comparable between groups. It should also be noted that PROs were
evaluable in a great number of patients, allowing to observe beneficial effects of crovalimab treatment
on the overall QoL of PNH patients.

One patient in crovalimab and one in eculizumab arm had a MAVE on study - myocardial infarction and
TIA, respectively. Both patients died and both had a prior history of MAVE.
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Subgroup analyses

Acknowledging the limitations pertinent to subgroup analyses based on key baseline demographic and
disease characteristics, overall efficacy of crovalimab was generally consistent with primary analysis
across all subgroups for haemolysis control (about 80% of patients) and for TA (about 60-70%).

Data suggest that in patients with a history of aplastic anaemia, transfusion history (>6 units of pRBC
transfusions) or profound haemolysis, the effect of crovalimab treatment on the need for transfusion is
reduced. It was not possible to establish trends according to age (over or under 65 years) or weight
(between 40 and 100 kg or over 100 kg), as the sample sizes were not comparable.

Interestingly, subgroup analyses did not show any clear differences depending on race, which was of
concern given the large proportion of Asian patients included in the pivotal study. This is reassuring in
terms of the representativeness of the complement inhibitor-naive target population.

Clinical studies in special populations

No dedicated clinical studies in special populations were performed. But children, elderly and patients
with renal or hepatic impairment have been included in presented trials and corresponding results are
discussed in the dedicated sections.

Considering the low proportion of subjects over 65 years of age included in the pivotal study (12 in the
crovalimab arm, 9 in the eculizumab arm, all under 85 years old), it will be difficult to draw any
meaningful conclusions. As available data are limited, section 4.2 of the SmPC has been updated
accordingly.

Supportive study YO42311 (COMMODORE 3)

Study YO42311 was a single-arm study conducted in complement inhibitor naive PNH patients in China
and included patients > 12 years of age. Overall inclusion criteria were very similar to those
implemented in pivotal study BO42162, except age limit and requirement of at least 4 transfusions
during 12 months prior to screening. Efficacy assessment was based on intra-patient comparison with
retrospective collection of medical data with best supportive care for the 24 weeks prior to enrolment.

First patient was enrolled on 17 March 2021. As of 10 February 2022, 51 patients have been enrolled
in Study 311. Median age was 31 years (range: 15-58 years), with 3 patients (5.9%) being < 18 years
at study enrolment (ages: 15, 17 and 17 years), 56.9% of the patients were female.

A total of 50 patients completed 24 weeks of treatment. Again, treatment compliance was high with an
increased number of crovalimab self-administrations and administration by patient caregivers from
Week 5 to Week 29.

Efficacy results regarding haemolysis control were generally comparable to those observed in
crovalimab Arm A of the pivotal study - 78.7% compared to 79.3%. The median time to first reach
LDH < 1.5 x ULN was 2.71 weeks.

Compared to Study BO42162, lower efficacy was observed regarding TA. This could be expected as the
transfusion burden was higher in this study population. Nevertheless, 26 patients (51.0%) were
transfusion-free from baseline through Week 25. Compared to the 24 weeks prior to screening (mean
number of transfused units 10.8), the mean reduction in the number of units transfused was 6.14.
Both findings are considered clinically relevant in patients who are transfusion dependent.

Lower efficacy was also observed regarding stabilisation of haemoglobin, again possibly due to
inclusion of transfusion dependent patients, as opposed to the population of the pivotal study.

Proportion of patients with BTH event was 3.9%, compared to 10.4% in the crovalimab arm A of Study
BO42162.
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Fatigue score improved for average of 8.77 points (compared to 7.8 points in crovalimab arm of pivotal
study). No MAVEs were reported.

Interpretation of efficacy data obtained in study YO42311 is hampered by uncontrolled study design
and efficacy analyses based on intrapatient comparison using retrospective data. At baseline, 20
patients (39.2%) received corticosteroids for systemic use, eight patients (15.7%) received at least
one immunosuppressive therapy, including ciclosporin and tacrolimus. It is hard to distinguish between
the effect of crovalimab and effect of concomitant immunosuppressive therapies on observed efficacy
results, especially considering high proportion of patients with aplastic anaemia (37%) who could
benefit from immunosuppression. This will not be pursued further as it is deemed that discussion will
not be able to alleviate this concern and, although observed results are considered supportive, the
contribution of this study to the efficacy assessment of crovalimab in complement inhibitor naive PNH
patients is considered of overall limited added value.

Exploratory efficacy results for patients currently receiving C5 inhibitor

Pivotal study BO42162 (COMMODORE 2) — Arm B switch

After primary treatment period of pivotal study BO42162, 68 patients from eculizumab Arm B were
switched to crovalimab. Data supporting the ‘switch indication’ come from 43 of those 68 patients who
received crovalimab for at least 24 weeks after the switch, regardless of whether they achieved
haemolysis control during eculizumab treatment. There was no comparator for Arm B switch patients.
This exploratory analysis of Arm B switch patients was added after enrolment in the study was
completed (July 2021).

Presented results at week 25 after the switch indicate overall better effect of crovalimab after the
switch compared to results observed in treatment-naive population:

A mean proportion of patients with haemolysis control was 87.6% (vs 79.3% in complement inhibitor
naive patients)

A proportion of patients with TA was 76.7% (vs 65.7% in complement inhibitor naive patients)

A proportion of patients with BTH was 7/43 (16.3%) (vs 14/134 (10.4%) in complement inhibitor
naive patients). Of note, 3 out of those 7 patients discontinued crovalimab treatment before switch
Week 25 and were therefore considered to have had a BTH event as a conservative analysis
approach, i.e. observed BTH occurred in 4/43 patients (9%).

A proportion of patients with stabilised haemoglobin was 62.8% (vs 63.4% in complement inhibitor
naive patients)

A no MAVEs were reported.

However, few uncertainties were identified in presented efficacy result in switched patients in Arm B
switch of pivotal study BO42162:

A No subgroup analyses of efficacy results and no data on percent change in LDH levels from switch
baseline to week 25 were provided.

A At switch baseline, 50/68 patients (73.5%) had haemolysis control, however exploratory efficacy
data are presented for 43/68 switched patients who had the opportunity to receive crovalimab for
at least 24 weeks post-switch. It is not clear how many of those 43 patients had haemolysis control
at switch baseline, therefore the ability of crovalimab to maintain achieved haemolysis control is
hard to interpret.
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A Results on haemolysis control after the switch indicate that as soon as day 2 of crovalimab
treatment, number of patients with haemolysis control increased from 50 to 57, and at week 2
increased to 59 patients. Starting from week 3 after the switch, number of patients with haemolysis
control was stabilised and similar to switch baseline, i.e. between 50-53 patients (mean proportion
of 77% - 90%). Nevertheless, the mean proportion of patients achieving haemolysis control during
24 weeks of crovalimab treatment after the switch was overall higher compared to treatment-naive
patients treated with crovalimab (primary analysis) — 88.6% vs 79.3%. Similarly, proportion of
transfusion free patients was numerically higher compared to treatment-naive population treated
with crovalimab (76.7% vs 65.7%). The duration and influence of dual complement inhibition after
the switch on efficacy results observed in switch population was not addressed in the dossier.

A After the switch, about 27% of patients started systemic corticosteroids and 9% started using
immunosuppressants, of which 3 patients used ciclosporin, one patient used ravulizumab and one
used eculizumab. Considering there was no comparator for crovalimab after the switch, it is not
possible to distinguish between the effect of concomitant medications and crovalimab on observed
efficacy results. The confounding effect of immunosuppressives and corticosteroids is especially
problematic in patients with aplastic anaemia (38% of patients). Of note, there were no specific
requirements regarding concomitant medications after the switch.

Upon request, changes in LDH following switch in stable patients were further discussed by the
applicant. Overall, the mean and median percent change in LDH at each visit in the clinically stable
eculizumab switch arm of Study BO42162 (n=29) remained stable across visits. The mean and median
LDH values at each visit, including at Switch Week 25, remained relatively close to Switch baseline
values and below 1.5 x ULN, showing maintenance of disease control.

Study BO42161 (COMMODORE 1)

Data supporting switch indication come from study BO42161 which was originally planned as dedicated
‘switch study’ in adult and paediatric patients. Primary and secondary endpoints were initially identical
as in pivotal study BO42162.

However, due to recruitment issues, enrolment was prematurely stopped, and the applicant was
unable to provide sufficiently powered randomised controlled study evaluating efficacy of crovalimab in
patients switching from eculizumab compared to patients continuing eculizumab. Study thereafter
focused on safety assessments; efficacy results were described only as exploratory and should be
interpreted as purely descriptive.

There is no non-inferiority or superiority hypothesis testing, and no plan for control of the study type I
error. The exploratory nature of all Study BO42161 efficacy analyses leads to obvious uncertainties for
the benefit/risk assessment of crovalimab in patients currently treated with complement inhibitors,
which are part of the claimed indication. The efforts of the applicant to gather clinically meaningful
data in subgroups of the target population (i.e., addition of ‘cohorts of clinical relevance’ to Arm C,
initially limited to paediatric patients) are acknowledged and the descriptive data presented for stable
switch patients are considered acceptable given the LoOI responses that support maintenance of
disease control and transfusion avoidance in this population.

Study enrolled patients who were currently receiving label-dose eculizumab treatment for at least 24
weeks before screening. Eligible patients (n=89) were randomised to switch to crovalimab or to
continue on eculizumab, and 24-weeks efficacy results are available for 35 patients continuing on
eculizumab (arm B) and 39 patients who switched to crovalimab (arm A). Uncontrolled arm C recruited
4 different cohorts of special interest - paediatric patients (n=1), patients treated with ravulizumab
(n=21), eculizumab at higher-than-approved doses (n=10) and patients with C5 polymorphisms and
poorly controlled haemolysis on eculizumab or ravulizumab (n=6). All patients were required to have
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haemolysis control, however LDH < 1.5xULN was requested for arm A and B, and LDH < 2xULN for
Arm C (except for patients with C5 SNP polymorphism). As stated before, treatment compliance was
high in all groups, with a great number of crovalimab self-administrations or administrations given by
patient caregivers.

Unlike in pivotal study, most patients were White (about 75%), and from Europe (about 65%). After
24 weeks of treatment, patients who switched to crovalimab (Arm A) achieved results numerically
comparable to those continuing on eculizumab (Arm B) for all co-primary and secondary endpoints,
except for haemoglobin stabilisation which was achieved in greater proportion of patients in
eculizumab group (70.3% vs 59%). Results were also overall similar to those observed in Arm B switch
patients in pivotal study. The mean percentage change in LDH from baseline was higher in the
crovalimab arm compared to eculizumab arm (16.6% vs 4.5%), however, the mean LDH remained <
1.5 x ULN in both treatment arms throughout the primary treatment period.

Significant imbalance was reported regarding use of immunosupressive therapy: 42.2% of patients in
the crovalimab arm vs 27.3% of patients in the eculizumab arm. Ciclosporin use was reported in
15.6% of patients in the crovalimab arm and 9.1% of patients in the eculizumab arm. The influence of
this imbalance on observed efficacy results is unclear, especially given very similar proportions of
patients with aplastic anaemia in both groups (crovalimab: 33.3% and eculizumab: 36.4%).

Nonrandomised Arm C - special populations of interest

At the time of primary analysis, 38 patients were enrolled in the non-randomised Arm C of the study
B0O42161. 24-week efficacy results are available for 19 patients who received prior ravulizumab, 9
patients who received prior high-dose eculizumab and 6 patients with C5 SNP polymorphism. Patients
in the Arm C cohorts were required to have an LDH level <2xULN at screening, with the exception of
C5 SNP patients who were required to have poorly controlled haemolysis by eculizumab or ravulizumab
per the investigator’s assessment.

Patients who switched from ravulizumab appear to have consistent efficacy than that observed for
patients who switched from eculizumab in Arm B switch of pivotal study and Arm A of study BO42161.
In patients switched from higher doses of eculizumab, lower efficacy point estimates are observed
(possibly indicating hard to treat disease). Clinical benefit is also observed in patients with C5
polymorphism which is encouraging considering those patients could have poor haemolysis control with
eculizumab or ravulizumab treatment. But the number of patients in each cohort was very low and the
data presented are only considered descriptive.

Exploratory efficacy results in paediatric patients

Efficacy results obtained in paediatric patients are exploratory and descriptive, which is acceptable for
this population as powered analysis would not be feasible due to rarity of disease. Inclusion of
paediatric patients in descriptive uncontrolled arms is also in line with previous registrational trials in
PNH and was agreed in PIP (EMEA-002709-PIP01-19). Indeed, results from the modelling and
simulation study to evaluate the use of crovalimab in children from 2 to less than 18 years of age and
weighing 5 kg or over are expected by March 2028. Until then, a minimum of 9 paediatric patients
aged less than 18 years and weighing 40 kg or over is to be included in studies BO42161 and BO42162
(studies 2 and 3 of the PIP, respectively). At time of the CCOD, 1 and 6 paediatric subjects have been
included in studies BO42161 and BO42162, respectively.

Complement inhibitor-naive paediatric patients (Arm C of study BO42162 and study YO42311)

Efficacy data for complement inhibitor naive patients under 18 years of age is available for total of 9
patients - 6 patients included in nonrandomised Arm C of pivotal study BO42162, and 3 patients
included in single-arm study YO42311. For a better overview of paediatric data, all important PK/PD
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parameters, baseline demographic and disease characteristics, efficacy and safety analyses for 9
complement inhibitor naive paediatric patients were summarised upon request.

Pharmacokinetics/Pharmacodynamics

The crovalimab concentrations of the 9 paediatric treatment-naive patients during the primary
treatment period were within the range of variability of crovalimab concentrations in adult treatment-
naive patients (from studies BO42162 and YO42311), and all paediatric patients achieved
concentrations > 100 pug/mL (threshold for complete inhibition of terminal complement inhibition) and
maintained above this level throughout the treatment duration. The PD response in the paediatric
patients was similar to adult patients; all paediatric patients achieved and maintained a complete
inhibition of terminal complement activity as evidenced by CH50 values < 30 U/mL. The PD response
resulted in a decrease of normalised LDH values < 1.5 x ULN in all paediatric patients. Overall, the PK
and the PD profiles were similar between adults and paediatric patients.

Concomitant Medications (Immunosuppressive Therapy)

During primary treatment period (baseline to Week 25), 4 out of the 9 (44.4%) treatment-naive
paediatric patients are reported to have received immunosuppressive therapy that either started prior
to study entry or while on study. One additional patient had their immunosuppressive therapies both
started and ended prior to study entry. The drugs used included prednisone acetate, ciclosporin,
dexamethasone sodium phosphate, methylprednisolone, and tacrolimus. The indications for these
drugs included PNH, allergic reaction prevention (e.g., use in association with pRBC transfusions),
haemolysis control, fever, and immunosuppression.

Demographics and Baseline PNH History

In the 9 treatment-naive paediatric patients, the age range at baseline was 13 - 17 years. Five out of
the 9 patients were female (55.6%), 8 patients were Asian (88.9%), and 1 indicated unknown race. All
9 patients were within the weight category of = 40 kg - < 100 kg.

At baseline, median normalised LDH was 7.33 x ULN (range: 3.5 x ULN to 26.6 x ULN), and median
baseline haemoglobin was 76 g/L (range: 66.0 g/L to 96.0 g/L). Seven of the 9 (77.8%) paediatric
patients had a history of pRBC transfusion within 12 months prior to screening, with a median number
of 18 pRBC units (range: 0 units to 40.5 units). Five patients (55.6%) had a history of aplastic
anaemia and no patients had a history of myelodysplastic symptoms, history of renal impairment or a
history of MAVE. Compared to naive adult patients from crovalimab Arm A of study BO42162,
paediatric patients received more pRBC transfusions prior to enrolment.

The median PNH erythrocyte clone size was 53.74% (range: 37.1% to 76.6%); median monocyte
clone size was 94.7% (range: 14.0% to 98.6%), and median granulocyte clone size was 94.5%
(range: 13.0% to 98.3). While median monocyte clone was similar, somewhat larger median
erythrocyte and granulocyte PNH clone size was observed in paediatric patients compared to adults
(Arm A of COMMODORE 2 study): median erythrocyte clone size was 53.74% vs 25.13%; median
granulocyte clone size was 94.5% vs 60.32%.

The majority of the 9 patients had baseline PNH signs/symptoms of anaemia (9 patients; 100%),
fatigue (8 patients; 88.9%) and haemoglobinuria (8 patients; 88.9%). Other signs/symptoms included
dyspnoea and abdominal pain in 2 patients each (22.2%). Overall, the 9 paediatric patients generally
had similar baseline disease characteristics with regards to baseline LDH, haemoglobin, and PNH sign
and symptoms as compared to the overall adult treatment-naive population.
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Efficacy

Overall, efficacy results in complement inhibitor naive paediatric patients are consistent with results
observed in complement inhibitor naive adult patients treated with crovalimab (Arm A of pivotal study
B0O42162):

A All 9 patients reached haemolysis control by Week 4, and this was sustained across the first 24
weeks of treatment for all except 2 patients. Other 2 patients also maintained good clinical
response despite some fluctuations of LDH above 1.5xULN. Mean proportion of patients with
haemolysis control in adult complement inhibitor naive patients receiving crovalimab was 79%.

A 6 of 9 patients (66.6%) achieved TA and haemoglobin stabilisation from baseline through Week 25,
similar to results observed in complement inhibitor naive adult patients (65.7% and 63.4%,
respectively).

A No BTH events were observed from baseline to Week 25 (compared to 10.4% in complement
inhibitor naive adult patients).

A No MAVEs were reported.

A PedsQL MFS fatigue scores were too variable for 6 paediatric patients in study BO42162 and
indicated overall improvement for 3 patients in study YO42311. No meaningful conclusion could be
made but the limited and exploratory paediatric data suggest that crovalimab treatment could be
associated with a relative improvement of QoL in this PNH subgroup. Indeed, most patients
experienced an overall improvement in physical functioning. Similarly, most patients experienced an
overall improvement in fatigue over the course of treatment.

Assessment of paediatric data on clinical efficacy

In study BO42162, 1 adolescent patient received eculizumab during the primary treatment period and
was then switched to crovalimab during the extension period. This patient had not received a
transfusion within the 12 months prior to randomisation but had a history of aplastic anaemia. At
switch baseline, this patient had a haemoglobin level of 107 g/L, and normalised LDH value of
1.34xULN. This patient maintained central LDH< 1.5xULN and achieved TA and haemoglobin
stabilisation from switch baseline to switch Week 25.

One paediatric patient was included in Study BO42161 two weeks before the CCOD and was therefore
excluded from the primary analysis.

2.6.7. Conclusions on the clinical efficacy

Given the need for lifelong therapy in PNH, currently available therapies are still burdensome to
patients due to the route and schedule of administration. As there is still a need for more convenient
treatment options than regular hospital infusions (eculizumab), frequent dosing schedules or large
volume home infusions (ravulizumab and pegcetacoplan SC applications, respectively), the Q4W low-
volume SC self-administration of crovalimab could represent an additional and desirable option for PNH
patients.

The data presented for patients not previously treated with a complement inhibitor (studies BO42162
and YO42311) are acceptable considering that the indication reflects the study population (i.e.
crovalimab use as monotherapy in adult and paediatric patients weighing over 40 kg and aged 12
years and older) and that the justifications provided regarding the chosen non-inferiority margins have
been adequately justified. Although formal non-inferiority testing was not possible due to the break in
hierarchical testing, the submitted data were supportive also of an effect in alleviating fatigue. Also, no
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discrepancies were observed between the adult and the paediatric complement inhibitor-naive
populations.

While data regarding the use of crovalimab in the ‘switch’ setting (study BO42161) in adult patients
were considered exploratory and descriptive, there is a difference between patients with good disease
control and patients with suboptimal disease control on current anti-C5 treatment. The presented data
are considered appropriate to support an approval in the claimed indication.

2.6.8. Clinical safety

2.6.8.1. Patient exposure

Safety data up to the latest clinical cut-off date (CCOD) of the studies BO42162 (CCOD: 16 Nov 2022),
B0O42161 (CCOD: 16 Nov 2022) and YO42311 (CCOD: 10 Aug 2022) were pooled and analysed, in
order to perform a comprehensive assessment of the safety profile of crovalimab for the treatment of
PNH.
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Table 55: Safety-evaluable population

Study and
Treatment Arms

Description of Patient Population

Total Crovalimab
(N=37T7)

Crovalimal (Maive)
(192 patients )

Crovalimab (Switch)
(185 patients )

Total Crovalim ab Patients - Patients with PNH previously
not treated with complementinhibitors (treatment-naive
population), as well as thos e previouslytreated with
complementinhibitors, before switching to crovalimak
(treatm ent-switch population). Safety data up to CCOD are
pooled from Studies BO42161, B042162 and Y042311.

Crovalimab (Naive)
(N=192)

Study BO42162
Arms A and C
(141 patients )

Study YO42311
{51 patients)

Treatment-naive Patients : Patients with PNH previouslynot
treated with complementinhibitors, who received
crovalimab. Safety data up o CCOD are pooled from
Studies BO42162 and YO42311.

Crovalimab {Switch)
(N=185)

Study BO42161
Arms A and C
(82 patients)

Study BO42162
Arm B-switch 3

(68 patients)

Study BO42161
Arm B-switch 2
{35 patients)

Treatment-switch Patients : Patients with PNH previously
treated with complem entinhibitors, who received
crovalimab. Safety data up to CCOD are pooled from
Studies BO42161 and BO42162.

Total Eculizumab
(N=111)

Study BO42162
Arm B (69 patients)

Study BO42161
Arm B (42 patients)

Total Eculizumab Pafients: Patients with PNH previously
not treated with complementinhibitors, as well as those
previouslytreated with eculizumak and continued receiving
it during the prim arytreatment period of 24 weeks . Safety
data up to CCOD are pooled from Studies BO42161 and
BO42162.

Eculizumalb naive
(N=69)

Study BO42162
Arm B (69 patients ) @

Eculizum ab naive: Patients with PNH from Study BO42162
previouslynot treated with com plementinhibitors and
continued receiving it during the primarytreatmentperiod of
24 weeks.

Eculizumalb

experienced
(N=42)

Study BO42161
Arm B (42 patients) @

Eculizum ab experienced: Patients with PNH from Study
BO42161 previouslytreated with eculizumak and continued
receiving it during the primary treatment period of

24 weeks.

2 arm B patients who were randomized to eculizumab had the opportunity to switch to crovalimab onece
they had completed atleast24 weeks of treatmentwith eculizum ab {i.e., the lastdose of eculizum ab will
have beenreceived at the Week 23 visit). The firstcrovalimab dosewas administered atthe visit when the
next scheduled adminigtration ofeculizumab would have cccurred (Week 25 or Week 29 visit).
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Table 56: Summary of study drug exposure (safety-evaluable patients)

Summary of Swudy Drug Exposure, 3afetyEvaloable Patients

Protocols:

BECd21el, BO4Z1l62,

1042311

Ecu Crowva Crowra
Hadiwe Total
(BF111]) H=182 [H=2T77)
Treatment duration [(we=ks)
] 11 152 185
Mean (3D 21._40 (3.8%9 S0.BE (1lE6.96) 36._60 (24_27) 43_87 (22.03)
258-il= 22.12 20.00 20.1=2 28 .43
Me=dian 22.14 S2.14 22.25 42 .43
ToE—ile 22.29 &0.208 S2.14 562G
Min — Mam 0.1 - 26.1 0.1 — 107.9 @.2 — 1084 0.1 — 10B.4
Ireatment duration {we=ks) categories
™ 11 a 277
0 — <12 we=ks S [ 4.5%) 2 { ) 32 | G.0&)
2 — <24 wesks 102 (91.5%) 5 Z1 [(11.4%) 28 | 6.5%)
24 — <48 weeks 2 [ 2.6%) 56 T? (4l.6%) 133 (35.3%)
4 - <72 weeks a s 26 (18, 5%) 145 (3B.5%)
T2 — <0E weaks a 16 15 [ B.1%) 31 [ B.2%)
= Gf wesks a 2 5 [ Z.7% 8 { Z.1&)
Total cumalative dose {mgl
n 111 152 185 277
M=zn (3D] 10756.8 (1841.3) 11120.7 (3196.9) E735.1 (4286.8 9850.1 (2851.0
Me=dian 11400.0 11200.0 7800.0 10520.30
Min — Mam §00 — 13200 1000 — 25300 1320 - 20720 1000 — 25200
Total IV Dose intensity ()
n 1592 185 277
M=an (5D] 100.03 {O0.00) 102.12 {11.37 102.12 {&._28 102_14 (lO.4£2
Me=dian la0.00 100.00 100.00 100 .00
Min — Mam 100.0 — 100.0C GS.0 — 202.0 8.7 - 175.0 §5.0 — 202.0

IV do=e Intensity i= 3 percentage Dassed on actual Intramenous dose [ total plammed intmavenous doss.
3C do=e intensity i= a percentage ba=ed on actual subcutaneous dose [ total planned subcutanecos dose.
CCOD=: BO4P161,/BO4F162: 18MOVI0ZZ, ¥042211: 10ADG2DZ2
Data Emtract Dates: BOI2161/BOAZ162: ZAJANZ023, YO42311: ZEOCT2022

Program: J:cu:h:_.-"c'_'_':uic:l_s':u:i.ie_-,_."RII"."_lEEE“E_."CIT".‘ :ll'_E:.."zh:.rE__-"d.'l.:: :rl:lg's:i._-,."-nrnc'!,-"ng-:::m.":_e:c.5.1.5
Cutput: rootfclinical =tudies BOT112€80/CDTT011S/ share /pocl global £iling/prod/ocutput/t _=x 5C3 SE out
1TFEE2023 17:2€

Ecu Crowa Crova Crowa
[Haive] [Bwitch] Totzal
{M=111} (=152} {H=LES] (H=277
Total 3T Dose Inbensity (&)
n o
Mean (SD] HE (ME}
Median HE
Min — Max HE — FE
¥Yunber of dose=
n 111
Mean (3D] 12,77 {2.34%)
Median 14.00
Mn - Max 1.0- 1&.0
Sum 141E.0
Humber of scheduled do=== {intzavenous, IV

I 111

M=an (D] 1277 (2.34)
Memdi an 14.00
Min - Max 1.0- 1.0
Sham 141E.0

Humber of unschedulsd doses [(intrarenouos, I
n 11 1592 185 2T
0 do=ms 111 § 1lo0%) 184 (S95.08%) 175 [54.6%) 355 (95.2%)
1 do=e= o 5 [ Z.6%) S [ 4.9%) 1a | 2.7%)
Z do=es 1] 2 [ 1.0%) 1 [ D.5%) 2 ( D.%)
3 domms o 1 [ D.5%) 1] 1 ( D.2%)

J total plammed Intravenous dose.
total planned subcutaneous dose.

I dose intensity i= a percentage based on actual Intravencus dose
3C do=e intensity is a percenta ba=sed on actual subcutaneous= dose [
CCODs=: BOAZ1E6L/BO4R162: L@IOVI0ZZ, TO42211: 10ADE2022

Data Extract Dates: BOMZ161/BO4Z162: 23JEN2023, T042311: ZE0CT2022

{=hare/data analy=i= "n-rnc'!.-'pm-g':: s _ex.sas

Drogram: IGD:..".C-_ '_':uic:l_s':u:i.ie_-,_."R:I".‘ 112686 ,/COT7011 E
ling/prod/output/t _ex 5303 SE.out

Cutpus: oot/ :l'.'nic:'._:l tudies /BOT112688, CDTT0L1S) 5l'.=:e_-"p-cm'__E'_nba.'__
17FEEZD23 17:3€6
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Ecu Crowa Coora Crowa
[Haiwe] [SBwitch] Tosal
(=111} (H=182] (H=1E5S] (M=377)
¥umber of doses (=ubcutaneoas, 30
] 1] 181 185
M=gn  (3D] NE (ME] 16.€68 (4.22) 13.02 {G6.1E)
Ma=dian HE i7.00 120
Min — Max HE - ME 3.0 - 21.0 1.0 - 21.0
HE 3186.0 Z240B8.0

Shen

IV do=e intenslty 1= a percentage bassed on actual intravenous dose [ total plammed intmavenous dose.
32 dose intens=ity i= a percentage based on actual subcutaneous dose [ total planned subcutanecus dose.
CCODs: BO4ZLEL/BOSZ162: 1ENOVI02Z, ¥O2231l: 10ADEZDZZ

Data Extract Dates: BO4Z161/BO42162: Z3JEN2023, YO42311: Z60CTIZ022

fclinical studies=/BO71126E6/CDTT011S/ share/data analysis/prod/poogran/t_ex.=as
inical studies/ROT112680/CDTT0L1S/ share /pocl global £iling/prod/output/t _=x SC3 SE.out

Program: roos
Outpues: root)
17FEE2D23 17:26
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2.6.8.2. Adverse events

Table 57: Overview of adverse events (safety-evaluable population)

Overview of Adverse Events, Safecy-Evaluable Patients
Protocols: BO4Z16l, BO4Z162, YO42311

Ecu Crova Crova Crova
[Haiwve] [Switeh] Total
M=111) (M=192) (H=135) (B=377)
Total mumber of patients with at least one AR 33 (74.8%) 174 (90.€%) 152 (B2.2%) 326 (96.5%)
Total mumber AEs 290 1063 @92 1755
Total mumber deaths L { 0.9%) 3 (1l.€8) 1 ( 0.5%) 4 ( L.1%
Total mumber of patients withdrawn from study cdus to an AE ] ] 1] 1]
Total mumber of patients with at least one
2E with fatal cutcome 1 { 0.9%) [ 1.6%8) 1 4 [ 1.1%)
Serious IE 10 ( 9.0%) (14.6%) 29 57 (15.1%)
Felated Sericus 2R 1 0.9%) | 3.6%) 5 12 } 3.2%)
Felated IE 24 (21.6%) 93 (48.4%) 70 163 (43.2%)
Felated 2E leading to withdrawal from treatment 0 1 { 0.5%) 2 31 0.3%)
Felated 2E leading to dose modification/interruption 0 2 [ 1.0%) 4 o [ 1l.6%)
Grade 3-5 AR 18 (le.2%) 50 (26.0%) 48 % (25.5%)
2FE leading to withdrawal from treamment 1 0,9%) 1 { D.5%) 3 4 ( 1.1%)
IE leading to dose modificaticn/interrgpticn 30 2.7%) 20 4.2%) g le ( 4.2%)

Percentages are based on N in the columm headings. Only Treaiment emergent ALs are displayed.
Multiple occcurrences of the same 2E in one individual are counted only once except for "Total mumber of AFs™ row in which multiple
occourrences of the same AF are comted asparately.
CCODs: BC42161/BO42162: 1eNOV2022, YO42311: 10AUGE0ZZ

Data Extract Dates: BC4216l/BM2162: 23JEM2023, ¥042311: 260CT2022

Program: root/clinical studies/R07112&88/CITT70115/share/data analysis/fprod/program/t_ae oview.sas
Cutput: root/clinical studies/ROT112685/CDT70115/share/pool global filingforod/output/t ae oview 5C5 SE.out

Table 58: Overview of adverse events per 100 patients-years (safety-evaluable population)

Summary of Adverse Events per 100 Patient-Years: Adverse Event Overview, Safety-Evaluable Patients
Protocols: BO4Z1el, BO42162, YO42311

Ecu Crowva [Naiwve] Crova [Switch]
=111} (¥=L% (H=185)
(Fr=49.77) 139.85)
Ho. LFs o LEs Ho. Lfs
of T Q0 jay of i
AFs  100F¥ 658 CI IEs 00PY 95 T AFs 100PY %% CI
692 494.30
0.72
Serious & 43 30.75
Belated serious AE 5.01
Related 2E 70 155 110.83
Belated AE lsading to withdrawal 0 2 1.43
from treatment
Belated AE lsading to doss 0 4 2.86
modification/ interrupetion
Grade 3-5 IE 25 76 54.34
LE leading to withdrawael from 1 3 2.15
treatment
AE leading to dose modification/ 3 B 5.72
intermupticn

TY = FPatient years, calculated as last day of follow-up or (00D (1T still ongoing) - date of first dose of study medication + I day.
Imwestigator text for AEs encoded using MedDBA wersicn 25.1. Only treatment emergent AFs are displayed.

Multiple ccourrences of the same BE in one patisnt are countad multiple times.

95% CI is caleoulated wsing exact method based on the Poisson discribution.

CCODs: BO42161/BC42162: 1eNOV2022, Y04231Ll: 10RUGZ022

Data Extract Dates: BO42161/B042162: 23JMN2023, ¥042311: 260CT2022

Program: root/clinical studies/BO711268%/CLI70115/share/data_analysis,/prod/progran/t_as oview 100py.sas
Cutput: rocot/clinical studies/ROT112639/CDT70115/share/pocl global filing/prod/cutput/t ae oview 100oy 305 E.cut
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s= Events
1, BO42162,

Patient-Years: RAdverss Event Overview,
11

Safety-Evaluable Patients

Crova Total
N=377)

(B¥=335.93)
Ho. LEs
of per
LEs 100P% 95% CI

All Events

AE with fatal ocutcome

Sericus AE

Belated serious AE

Belated AE

Related AE leading to withdrawal
from treatment

(498.20,547.37)
3. IJ5|
0.85)

( 0.3z,
{5

Related AE leading to doss { 0.8, 3.89)
modification/ interrmption

Grade 3-5 IE ( 50.46, €7.10)

AF leading to withdrawal from { 0.32, 3.05)
treatment

AF leading to dose modification/ 18 5.3 ( 3.18, 8.47)
incermption

TT = Patie=mt ve=ars, CalCulat=d as last cay of Iollo w-up or CCOD (1T still ongoing) - d'—ate of Iirst dose of stdy medicacicn + L cday.

are displayed.

Imestigator text for REs encoded using MedDRL version 25.1. Only Treatient Smergent
Multiple cccurrences of the same 2E in one ient are counted I'ult:l.}:le times.

95% CI is calculated u31ng exact Ireth_d bassd

CCODs: BO42161,/B0O42162: 042 H

Data Extract Dates: BO4Z16l,

ll' ZelCT:.

10

Program: root/clinical studies/RO711Z6
Output: root/clinical studies/ROT11Z

CIOC70115/share/data_analysis/rod/progran/t_as oview 1 V.385

T70115/share/pocl _global filing/Aorod/outpuT/t_as oview

Common Adverse events

Opw_SCS SE.out

Table 59: Summary of adverse events with an incidence rate =25% by SOC (safety-evaluable

patients)

Summmarsy
Safetw—Ew
Protocols:

werse Events with an Incidences Rate of at Least 5%
Juable Patients

BO4Zlel, BO4Z1eZ,

TO42311

bw Svstem Organ Class,

MedDEL System Organ Class
M=dDRA Preferr=d Term

Crova
[Switch]
(M=185)

Infections and infestations
oW ID-19
Toper regpiratory tract infection
Urinary tract infection
Masopharyngitcis

[
s ]

1 s [
=Juainig
n-

i tan

N

i e e,

Imvestigations
Meutrophil couant decreassd
White blood ocell count decrsased
Rlanine aminotransferasse increased
Blood bilirubhin increased
Biliribin comjugated increassd
Blocod allkmline phosphatass increased
Blood bilirubhdi n unconjugated increased
Alpha hychoxsbutyrate dehydrogenass
increased
Weight increassed

o, o, e,
1= il 3

=] L () (0 e D ED

=
2
o
o
o
o

HOR R W
O HE S & @IS
(A0 00D ED O O

Gastrointestinal disorders

Diarrhosa 1

(0.

[

b

Genseral disordsrs and administration site

conditions
Pyr=xia =3

(7.2%)

[

b

Injury, poisoning and procedural complications
Infusion relatsd reactian
Imjecticn related reactiocn

=114}
[
=l

o

Metabolism and nutrition disorders
Hypolkalasmia
Hyperuricasmia
Hypocalcasmia

Il

Ve ]

=l

Lk L1

Musculoskeletal and
Arcthralgia

connective tissus disorders

w
[}

Inwestigator temt for OEsS encoded using FPEdlER wersion 25. 1. Only Creatmentc
are displayed.

Percentages ars based on M in the column headings.

For fregquency counts by preferred termnm, multiple occurrencss of the same AR
indiwvidinal are counted only omos.

Displaywed arse MedIRA preferred tems that occurred in >= 5%
the treatment groups displayed.

Events are sorted
CCCs : BO4Z1 61 /BO4z
Data Extract Dates:

werall total frequesncy.
Y2231 1ADEZ0Z2
232023, YTo4Z311:

SOCTZ022

s A i

e

Lid

Hraindg
=lLainH

~liw =l
LL L

p
N e e S
WoH O HaGmoNDH

L3k
(g

bata i

Hlad

[

o

in an

of patients in at lsast ons of

Assessment report
EMA/332145/2024

Page 159/211



Events with an Incidencs Rate of at Least 5% by System Organ Class,
‘atients
BO42168Z2, YO42311

Ecu Crowa Crowva
MedDBA System Crgan Class [Haiws] [Switch]
MedDBER Preferre=d Term (B=111 (=152 (F=185)
Nervous system disorders
Beadache 4 (3.e8) 16 ( 5.3%) 21 (11l.4%) 37 ( 9.8%)
Blood and lymphatic system disorders
Meutropenia 2 (1.8%) 10 | 5.2%) 3 { 1L.6%) 13 | 3.4%)
Irmune system disorders
Type III immmnes complex mediated reaction o o 33 (17.8%) 33 ( B.8%)
nvestigator text for AEs encoded using MEADEA wversim I5.1. Unly Treatment Smergent ARs
ar “151: af=u::
e column headings.
i cerm, multiples occurrences of the sams AE in an
ems that occurred in >= 5% of patients in at least ons of
the tr-:“:r-—'L ;: ups v:_1.=!11a
ts = overall d-ual fre UETC
£2: 1eOVI02z 10=__.31 10ATGZ0E
Data Ex::a-"t : 1 _.UJ"-“_.I_.E, TO42311: ZE0CT2022

Adverse Events Related to Treatment
Crovalimab Population vs Total Eculizumab Population

The overall incidence rate of treatment-related AEs was higher in the total crovalimab population
(43.2%) compared to the total eculizumab population. In addition, the incidence of related AEs in
patients who were naive to eculizumab treatment was higher compared to patients who were
eculizumab experienced. This is most likely due to the latter group being stabilised on treatment prior
to enrolment.

The most frequently reported treatment-related AEs were comparable between total crovalimab and
total eculizumab populations and even more so with patients who were naive to treatment with
eculizumab. The most frequent treatment-related AEs (with an incidence rate of >5% in either
population) in the total crovalimab and total eculizumab arms respectively were:

e Infusion related reaction (10.1% vs 8.1%)
¢ White blood cell count decreased (9.8% vs 6.3%)
e Neutrophil count decreased (9.5% vs 6.3%)

Some notable differences between total crovalimab and total eculizumab populations (>10%
difference) were observed in the incidence of the treatment-related laboratory abnormality AEs (PTs
from the Investigations System Organ Class [SOC]) which were higher in the total crovalimab
population (17.2%) compared to the total eculizumab population (6.3%). Generally, these AEs were
not associated with other AEs and/or a change in clinical management. Additionally, PTs of Type III
immune complex mediated reaction (8.8%) and injection related reaction which were unique to the
total crovalimab population (6.1%) were also reported.

In the total crovalimab population, the number of treatment-related AEs per 100 PYs was 172.0 (95%
CI: 158.29, 186.65), which was comparable to the total eculizumab population where it was 140.7
(95% CI: 109.65, 177.71).

Crovalimab Naive Population vs Crovalimab Switch Population

A higher proportion of patients experienced treatment-related AEs in the crovalimab naive population
(48.4%) compared to the crovalimab switch population (37.8%). The most frequent treatment-related
AEs by PT (with an incidence rate of 210% in either population) in the crovalimab naive and
crovalimab switch populations, respectively were:
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¢ Neutrophil count decreased (16.7% and 2.2%)

e White blood cell count decreased (15.6% and 3.8%)

¢ Infusion related reaction (11.5% and 8.6%)

e Type III immune complex mediated reaction (0 patients and 17.8%)

Of these above, AEs with notable differences (=10% difference) between the crovalimab naive and
crovalimab switch populations were:

e AEs of neutrophil count decrease and white blood cell count decrease, reported at a higher incidence
in the crovalimab naive compared to the crovalimab switch population. For most of the laboratory
abnormalities AEs the Sponsor’s medical review has shown that the majority of these events can be
explained by laboratory abnormalities present already at baseline, relevant medical history, underlying
disease, and concurrent medications, and that generally those worsening laboratory abnormalities
were not associated with other AEs and/or a change in clinical management.

¢ Additionally, Type III immune complex mediated reactions due to DTDC formation were expected to
occur only in patients who switched to crovalimab (crovalimab switch population).

Adverse Events by Intensity
Total Crovalimab Population vs Total Eculizumab Population

The majority of AEs reported in the total crovalimab population (61.0%) and the total eculizumab
population (58.5%) were grade 1-2 in severity (t_ae_ctc_SCS_SE). The proportion of patients who
experienced at least one grade 3—5 AE in the total crovalimab population was 25.5% and in the total
eculizumab population was 16.2%. The majority of these were grade 3 AEs (19.9% vs 12.6%,
respectively).

In the total crovalimab and total eculizumab populations respectively, grade 4 AEs were experienced in
4.5% and 2.7% of patients, whereas 1.1% (4 patients) and 0.9% (1 patient) experienced grade 5 AEs.
Incidence of grade 3—5 AEs in patients who were naive to eculizumab treatment was higher (24.6%)
compared to patients who were eculizumab experienced (2.4%), most likely due to the latter group
being stabilised on treatment prior to enrolment.

The number of grade 3—5 AEs per 100 PYs was 58.3 (95% CI: 50.46, 67.10) in the total crovalimab
population, which was comparable to 50.2 (95% CI: 32.51, 74.16) in the total eculizumab population.

Crovalimab Naive Population vs Crovalimab Switch Population

Overall, the majority of AEs were grade 1-2 in both the crovalimab naive (64.6%) and crovalimab
switch populations (57.3%).

The proportion of patients with at least one grade 3—5 AE was similar in the crovalimab naive (26.0%)
and crovalimab switch (24.9%) populations, and most were grade 3 events. Grade 4 events were
experienced in 5.7% and 3.2% of patients in the crovalimab naive and crovalimab switch populations,
respectively. Three patients (1.6%) in the crovalimab naive population and one patient (0.5%) in the
crovalimab switch population experienced grade 5 AEs.
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2.6.8.3. Serious adverse event/deaths/other significant events

Table 60: Summary of deaths (safety-evaluable patients)

Juaible Patiecents
Z, YOE2313

EFrosocols:

Total MNomber of Deaths 1 (D.9%) 2 (L_E6%) 1 (0o_5%] 2 {1._.1%

Primary Cause of Death
Edreres mrent 1 (loom) =

- BDEF1 &l /BO4Z1 62
Data Excract Daces:

BErocogzam:

Cratpars

Summary of Seriocwrs Edh
Frotocols: BO221E6L,

Ea Cromsm
Tocal
=1 H=2T
0 {=._0%) 57
18 a3 =L
Infections and i
Total mumber E = E {5_=%) 11 5.7%] 12 23
o] =] 1 ]
9] =] 2 ]
=L ] 2 = }
X 1 2 1
] 0 2 %1
o] ] X 1 =]
=L ] 1 1 =]
< 0 1 ax)
] 0 1 =]
1 1 =]
<] 0 1 3]
1 1 asx)
1 1 ax]
1 1 =]
1 1 asx)
1 1 =2 ]
o] 0 0
=] d 0 0
3 {(=2.7™%) Z.E%) T 0 2.B%) 12 3. 2%)
= - 5
g 2 1.1%) &
1 o] 0 2
o] 0 2
=o | 1 1

TErsion -o.-l1l. Unly Soeathent emerge
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MadDBE Syp=tem Organ Clas=s
Medl T2 Preferxred Teom (=111}

Heopla=ms= 'I:le:'.i.;r. malignant and urspeci fied
{incl oysts an :E-:ll],-p;-: i
Total nurber of patients with at least ones 1
adverse evrent

[
i
'
o]
o)
—
(1]
[}
m
o8
—r
m
i
m
L]
—r

Total marber of swvents 1 3 3 L]
Moe 1 o astic =yvrdroms 1 ) i) 1 a. 1 0.3%)
C; umii c:.rcer:} i) i) 1 a. 1 0.3%)
Demmodd Samolr i) 1 1 1 0.3%)
Montle cell lye=phoma 0 0 1 0.5%) 1 0.3%)
Ml anooy = mEewas i) 1 1 1 0.3%)
Thyroid canoer i) 1 1 1 0.3%)
Immmune system disorders
Total murber of patients with at least one ) ) L Z2.7%) 5 1.3%)
aderse eren
Total mumber of svents D 1] 5 =]
Iype IIL immme complex mediated reaction L L = Z.7%] 5[ 1.2%
Hepatolbiliary disorde=rs
Total mmber of patisnts with at lecst one 1 {0.5%) 1 0.5%) 3 1.6%) = 1.1%)
adverss srent
Total mmber of svents 1 1 2 ]
Bile duct =too= i) 1 0.5%) 1 1 0.3%)
0 0 1 a. 1 0.32%)
0 0 1 a. 1 0.32%)
0 0 1 a. 1 0.32%)
= 0 1 1 a. 1 0.2%)
Lz _(5-1..—_t-..1=- chromic 1 {0.%%) ) 1} a
Injury, poisoning ard proosdural
c-:h%__-s.l:-_m_
tal mmber of patients with at l=ast ons 0 3 { 1 =] 1 { .5 g { 1.1%)]
adverses event
Total mmber of svents o 2 ]
Imfusion related r=zction i) 1 1 1 0.3%)
Limh tr-a'_at_c arpurtation i) 1 1 1 0.3%)
Op=n globe irqury 0 0 1 { 0.5%) 1 { 0.2%)
Skin laceration 0 0 1 [ 0.5%) 1 [ 0.2%)
Subdoral hassmatona i) 1 0.5%) 1 1 { 0.3%)

ITn=stigator text Eor Ho= s=ncoded using HedlPR vers-ion 05.1. Unly Gr=atoent =mergens HE=
are di=plaged.

Perrentages ar= based on H in the colimn hesdings_

For freguency oount=s by preferred tem, miltiple occurrpsnces of the same AE in an
individoal are counted only once

I'-Dr f:l:ﬂ:l.‘l:'.‘i.‘_!,: countk= of “"Total :ru:i:n:: of events" rows, mltiple cocurrences of the same AE
in an indiwddguzl are counted separately.

rents ars sorted by descending overall tobal frequency.

OOD=: BO4Z1€1l/BOSZ162: 1EH0W202Z, Y4
Dats Extract Dates: BO221€1l /BOAZ1E -

ZE0CTZ022

Crowa
Total
=377
Hearorous =pstem discooderss
Total rmamber of patients with at least ome -g%) 1 2 1.1%) 3 o_8%)
Srdorm e e
Total rmumber of =wents z 1 = =2
Feronal meuropsthr ) ) 1 a ] 1 o.3%)
Deomryre] 3ot i ol = oo thar 0 0 1 0.5%] 1 O.3%)
Se= iz o EE 0 1 a_E%) ad 1 O.3%F])
Ischarmic stmoke 1 %] ) ) )
Tran=is=mt ischosmi 1 =t 3] aJ aJ 0
Fastrointestinzg] disondess
Total mumber of patients=s with at lecst o 0 1 (=] =1 2 1.1%) = 0.8%)
s Erenis
Total mmamber of cwvents o 1 = =2
Ileus 0 0 1 0. E%) 1 03]
dhstrauctITe DRncT == - ) ) 1 o =1 1 o.3%)
Snall inbtestinal hossorrbhoage ) 1 o_5%) ) 1 o.32%)
?.u::p Tat oy thoracic and mediassinal
i sordes =
Total merber of patisnts with ot l=g=t oco= 1) 2 1) 3 0.8%)
e rme  event
Total rmusher of svects o o =
Epistaxis 0 2 0 2 0. 5%])
Fmspirstory tract hammorrhage 0 1 0 1 o.32%)
Cardiac 4di sonders
Total mmamber of patients with at least ome 1 o_=%) 2 ] ) 2 O_5%)
adverse evens
Total mumber of =wvents 1 = o =
Coromary artecy i) 1 o i) 1 o_32%)
"i}cl-:a::'l_a'_ infarc 1) 1 [n] 1) 1 0.3%)
Cardiac failuwure 1 o._5%) a a a
Fereral disorders and administratsion site
conds tioms
Total rmusher of potients with ot lec=t oo 1 {0o_9%) 1 =S¥
T i
1 {0.=%) 1 =2
I.'—_":==|1:.'|.g'..l:rcn: tewt for AFs sncodsd using MedDBES wersiom 25_1.
ar= di=ml
Percentac are based on N in the colimn headings.
ooy oounts by poeferred tem, multiple ooccurrnsnces of the same AE in an
arem conmsedd omly onse
== tSal member of ewents™ rows, mmltiple cocurrences of the Same AR
oounted sepamtely.
oerd s ocwerall tob gﬁrﬁu::,-_

F1l: ZEOCT2022
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Ecua Crowa Crowa
MadRE Sy=tem Organm Closs = Total
M=dDFR Poeferred Teosm (E=111} H=32T7}
To at least one 0 0 2 1.1%) 2 0.5%])
=l
T E Lu} 2 2
=l 0 0 1 0. 5%) 1 0.3%)
Ecsroagr=mal nocturnzal hasmoglobimuarizs 0] 0] 1 0.5%]) 1 0.3%)
Reprodo-—tioe system and breast di sordesrs
Total number of patients with at least one 0 1 0_5%]) 1 0.5%] 2 0.5%])
advrerse event
Total murmber of =wvents E 1 -4
Breast disorder 0] g 1 0.3%)
C=rwical dy=plasiz 0] 0] 0.5%]) 1 0.3%)
Tnmestigations
Total murber of patients with at lesst oo ] 1 { 0.5%] ] 1 { 0.3%)
arftreres  Erent
Lu} i Lu} i
a0 1 0.5%) a0 1 0.3x
To =t lszo=t on= 0] 1 0_5%]) 0] 1 { 0.3%)
Sl e rme-
Total mmber of svents ) 1 o 1
Affective di=ordex 0 1 { 0.5%) 0 1 { 0.3%)
Skin and =subcaotanecus ti
Total muarber of patien 0 1 { 0O.5%) a 1 { 0.3%)
e res Erent
Total nusber of events E 1 u] 1
BEenoch—Schonlsin purmpars 0] 1 { O.5%) 0] 1 0.3%)
VTascular disocrdsrs
Total nurmber of patients with at least one 0 1 { 0.5%) 0 1 { 0.3%)
advrerse event
Total murmber of =wvents E 1 u] 1
Erpoirolaemic shocok a 1 { 0O.5%) a 1 { 0.3%)

Tnmestigator text for Afs sncodsd usirg HedDEh vrer=iom 25 1. Only treatment
are ds layed.

= are ba==d on H in th= colimn hesdings.

ncy counts by preferred tem, maltiples cccuarrences of the same= AE
are counted only once.

ooy cousts o "T:i-:_.'h'_ mmmber of srents™ rows, mltiple coccurrsnoss

Sdual ares counbed separately.

E 2ts are sorted by descending owmeall total :E'_-\egl:en:--_
COODs: BE04ZLEl /BOE21 62 1aaCwalzz, ToEZ31l: DAGED22
Datz Extract Datesn: BOE21€l /BOAZ1IEE: FZIJTHRNI20ZEIE, ¥O4F311: ZEOCTZ022

Selected Adverse Events
Injection Site Reactions
Table 62: Injection site reactions (safety-evaluable patients)

Sumrary of Jelected Adrerses Events, JafetyEvaluable Patients
Protocols: BO421€1, BO421&Z, ¥042211

Ecu Cmovra Crova
Zmlacted Group [Hadare] Total
MadlFR Prefearred Tem 1 } (H=152}) =377

Injection Site RBeaction

Total number of patisnts with at least 1] 7
one afverss srent "
Total number of swvents v]

Injection related reaction 1] €
Injection site Draction 1] 1

Inme=tigator text for AEs sncoded using HedDFRA wers=:on 25.1. Only treatment smergent
are displayped.

Percentages are based on H in the column headings.

For frequerncy counts by preferred temm, multiple ocowrrences of the =ame AE in an
individoal are cowmted only once=. For fregquency ocounts of "Total mumber of svents
muiltiple gocurrenoss of the same BE in an individoal are counted ssparatelsy.
Events are sorted by descendi
CC0D=: BO4Z161/B042162: 1
Data Extract Dates: BO4ZLEL/BOSZ16Z: Z2JENZO023, T042311: 2e0CTZiZZ

AF=

oW,
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Summary of Symptoms of Injecticn-Site Reactions, Safety-Evaluable Patients

Protoccls: BO421el, BO421s2, Y042311

Ecu Crova Crova Crova
MedDRA System Organ Classa |Haiwve) |Switch] Total
MedDRA Preferred Term (H=111} (H=192) (K=-185}) (H=377})
Total number of patients with at least ocne symptom i} T (3.8%) 18 (9.7%) 25 (b.6%)
Overall total number of symptoms 33 L 12
General discrders and administration site
conditions
Total number of patients with at least one i} 3 (1.8%) 9 (4.%%) 12 (3.2%)
aymptom
Total number of symptoms 29 15 a4
Injecticon zite erythema a 2 (1.0%) 2 (1.1%) 4 (1.1%)
Injection site pain i 1 (0.5%) 1 (0.5%) 2 (0.5%)
Injection site pruritus i} 1 (0.5%) 1 (0.5%) 2 (0.5%)
Injection site swelling a 1 (0.5%) 1 (0.5%) 2 (0.5%)
Malaise i} a 2 (1.1%} 2 (0.5%)
Injection site discomfort i i 1 (0.5%) 1 (0.3%)
Injection site hasmatoma a a 1 (0.5%) 1 (0.3%)
Injection site rash 1] 1] 1 (0.5%) 1 (0.3%)
Injection site warmth i} i} 1 (0.5%) 1 (0.3%)
Kervous system discrders
Total number of patients with at least one a 3 (1.8%) & [(3.2%) G (2.4%)
SympLom
Total number of symptoms 3 L 10
Headache 1} 3 (1.e%) 8 [(3.2%) G (2.4%)
Skin and subcutanecus tissue discrders
Total number of patients with at least one a a 4 (2.2%) 4 (1.1%)
aymprom
Total number of symptoms a a a
Erythema i} a 2 (1.1%} 2 (0.5%)
Pruritus i} a 2 (1.1%} 2 (0.5%)
Cutanecus wvasculitis i i 1 (0.5%) 1 (0.3%)
Rash i i 1 (0.5%) 1 (0.3%)
Urticaria 1] 1] 1 (0.5%) 1 (0.3%)
Musculoskeletal and connective tissue discrders
Total number of patients with at least ocne i} 0 3 (l.8%} 3 (0.8%)
aymptom
Total number of symptoms a 3 3
Myalgia i} 1} 2 (1.1%) 2 (0.5%)
Fain in extremity 0 a 1 (0.5%) 1 (0.3%)
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Ecu Crova Crova Crowva

MedDRA System Organ Class |[Kaive] [Switch ] Total

MedDRA Preferred Term (H=111} (H=192) (H=185} (H=377
Gastrointestinal disorders

Total number of patients with at least cne a 0 2 [(1.1%} 2 (0.5%)

2 yEp Tom

Total number of symptoms 1] 0 2 2

Dyspep=sia a 0 1 (0.5%) 1 (0.3%)

Hausea a o 1 (0.5%}) 1 (0.3%)
Injury, poiscning and procedural complications

Total number of patients with at least cne 0 0 1 (0.5%) 1 (0.3%)

2 ymp tom

Total number of symptoms 1] 0 1 1

Injection related reaction a 0 1 (0.5%) 1 (0.3%)
Weoplasmas benign, malignant and unspecified (incl
cysts and polyps)

Total number of patients with at least one a 0 1 (0.5%) 1 (0.3%)

2 ymp tom

Total number of symptoms a o 1 1

Keoplasm 0 0 1 (0.5%) 1 (0.3%)
Paychiatric disorders

Total number of patients with at least cne a o 1 (3.5%) 1 (0.3%)

8y Tom

Total number of symptoms a 0 1 1

Insocmnia u 1} 1 [U.3%) 1 [U.3%)
Regpiratory, thoracic and mediastinal disorders

Total number of patients with at least one a 0 1 (0.5%) 1 (0.3%)

2 ymp Tom

Total number of symptoms a 0 1 1

Oropharyngeal discomfort 0 0 1 (0.5%) 1 (0.3%)
Vascular disorders

Total number of patients with at least one a 1 (0.5%) a 1 (0.3%)

R e ]

Total number of symptoms a 1 a 1

Hypertension 0 1 (0.5%) 1] 1 (0.3%)

Signg and symptoms of patients who have a confirmed Injecticn-Site Reaction event are
shown, given that at least one sign / symptom was recorded for this ewent.

Inveastigator text for symptoms encoded using MedDBA wversion 25.1.
Percentages are based on N in the column headings.
For frequency counts by preferred term, multiple cccurrences of the same symptom in an

indiwvidual are counted only ocnce. For frequency counts of "Total number of events®™ rows,
muiltiple sccurrences of the same symptom in an individual are counted separately.

Infusion Related Reactions

Table 63: Infusion related reactions (safety-evaluable patients)

Sumrary of Salectad Loverss Events, Safety-Evaluabls Patients

Protocols: BO4Z1€1, BO4Z1€Z, Y042Z311

Eoa Cmora Crowra Croma

Zmlacted Group [Had wre] [Bwrtch] Total

MadDER Pr=ferred Term (HM=111} {H=LE2) (H=185) H=2T7)
Infusion Related Reaction

Total number of patisants with at l=ast S [ B.l® 23 (12.0&) 17 { 9 2®) 40 {10.6%)

one afverss srent

Total number of events in 25 17 42

Infu=mion related re=action S [ B.1l% 23 (12.0&) 17 { 9.2%) 40 {10.6%)]

Diarrhoea 1 { O.5%) a 1 { 0.3%)
Tomestigator text for LEs encoded using FedlPS version 06.1. Unly treatment emergentc LEs

are displayed.
Percentages are based on N in the column headings.

For frequercy counts by preferred temm, multiple ocourrences of the same AF in an
individoal are coumted only once. For frequency coumts of "Total nunmber of events" rows,
miltiple gocurrences of the same B3E in an individual are coumbed separately.

Events are sorted by descending overall total frequency.

CCOD=: BO4F161/B042162: LEN0OVI0Z2, YO42311: 10RDGEO0ZE
Data Extract Dates: BOMZ1EL/BOSZ16R: ZBJRNZOZ3, I042311: Z26E0CTZOZZ
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Summary of Symptoms of Infusion-Related Reactions, Safety-Evaluable Patients

FProtocels: BO421el, BO42162, ¥D42311

Ecu Crova Crowva Crowa
MedDRA System Organ Class [Haive] [Switch] Total
MedDRA Preferred Term (=111} (H=192) (H=185) [(H=377)
Total number of patients with at least cne B (7.2%) 23 (12.0%) 17 (9.2%) 40 (10.6%)
gSympTom
Owerall total number of symptoms 10 34 20 54
Rervous sysetem discrders
Total number of patients with at least one 6 (5.4%) 19 ( 9.9%) 11 (5.9%) 30 ( 8.0%)
SympTom
Total number of symptoms 7 21 11 32
Headache 6 (5.4%) 18 [ 9.4%) 9 [(4.9%) 27 ( 7.2%)
Dizziness a 1 ( 0.5%) 2 [(1.1%) 3 ( 0.8%)
Paraesthesia i 1 ( 0.5%) i 1 ( 0.3%)
Skin and subcutanecus tissue disorders
Total number of patients with at least one i 2 ( 1.0%) 4 (2.2%) & [ 1.8%)
SympTom
Total number of symptoms a 2 5 7
Rash a 2 [ 1.0%) 2 (1.1%}) 4 [ 1.1%)
Erythema 1] i} 1 (0.5%) 1 ( 0.3%)
Pruritus i i 1 (0.5%) 1 ( 0.3%)
Rash pruritic a a 1 (0.5%) 1 ( 0.3%)
Gastreintestinal discrders
Total number of patients with at least cne 2 (1.8%) 2 [ 1.0%) 1 (0.5%) 3 ( 0.8%)
SYIMpTom
Total number of symptoms 2 q 1 5
Abdominal pain 1 (0.9%) 2 [ 1.0%) a 2 [ 0.5%)
Nausea i 1 ( 0.5%) 1 (0.5%) 2 [ 0.5%)
Vomiting 1 (0.9%) 1 ( 0.5%) a 1 ( 0.3%)
Musculoske letal and connective tissue
disorders
Total number of patients with at least cne 1 (0.9%) 2 [ 1.0%) 1 (0.5%) 3 ( 0.8%)
SympTom
Total number of symptoms 1 2 1 3
Arthralgia a 1 [ 0.5%) a 1 ( 0.3%)
Muscle spasma ] ] 1 (0.5%) 1 ( 0.3%)
Pain in extremity a 1 [ 0.5%) a 1 ( 0.3%)
Back pain 1 (0.9%) a a o}
Signa and symptoms of patients who have a confirmed Infusion-Related Reaction event are

ghown, given that at least one sign / symptom was recorded for this event.

Investigator text for symptoms encoded using MedDRA wersion 25.1.

Parrantamas Aave hasad an W din fhae calomn headdnas
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Summary of Symptoms of Infusion-Related Reactions, Safety=Evaluable

Protocols: BO42161l, BO4Z162, YO42311

Patients

Crova

Crova

MedDEA System Organ Class |Waiwve] [Zwitch]
MedDRA Preferred Term (=111} (H=192}) [(H=185}
General disorders and adminiastration gsite
conditions
al number of patients with at least one u] 3 [ 1.68%) i} 3 [ 0.8%])
Symptom
Total number of symptoms 3 a 3
Pyrexia 0 2 ( 1.0%) a 2 ( 0.5%)
Chills a 1 ( 0.3%) a 1 ( 0.3%)
Vasculay disorders
Total number of patients with at least one u} 1 [ O0.5%) 1 (d k] 2 [ 0.5%)
Symptom
Total number of symptoms 1 1 2
Haematoma 0 1 [ 0.5%) 0 1 ( 0.3%)
Hyperaemia 0 0 1 (0.5%) 1 ( 0.3%)
digorders
tal number of patients with at least one u} 1 [ O0.5%) u 1 ([ 0.3%)
1 a 1
a 1 ( 0.5%) 0 1 ( 0.3%)
Respiratory, thoracic and mediastinal
number of patients with at least one a 0 1 (0.5%) 1 ( 0.3%)
of symprtoms ] 1 1
digcomfort a 0 1 (0.5%) 1 ( 0.3%)
Feaction ewvent are

3igns and symptoms of patients who hawe a confirmed Infusion-Related

shown, given at at least cne sign / sywptom wWas
Investigator text for symptoms enco i
Percentages are based on N in the column headings.
For frequency counts by preferred term, multiple o
individual are counted only once. r freguency
multiple ocCcCUrrences the same symptom in an ir
Events are sorted by descending owverall total fre
COODe: BO42161/BO42162: 1eNOW2022, YO42311: 10ADG

Data Extract Dates: BO42161/BO42162: Z3JTAN2023, YO42311:

Infections

Total crovalimab population vs total eculizumab population

urrences
of "T

for this

1 using MedDRA wersion 23.1.

2eD0T2022

al number
dual are counted separately.

event .

of the same gymptom in an

of events®™ rows,

The proportion of patients who experienced at least one infection was 46.9% in the total crovalimab

population and 36.0% in the total eculizumab population.

The most frequently reported infections in the total crovalimab and total eculizumab populations were
COVID-19 (16.2% vs 9.9%), upper respiratory tract infection (14.6% vs 9.0%), and urinary tract
infection (5.8% vs 6.3%), respectively. The majority were grade 1-2 events. In the total crovalimab
and total eculizumab populations, grade 3 events were experienced in 4.8% and 3.6% of patients, and
one patient in each population had a grade 4 event (0.3%, pyelonephritis and 0.9%, central nervous
system infection), respectively. There were no cases of infection with N. meningitis (including

Meningococcal meningitis).
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Table 64: Overview of infections (safety-evaluable patients)

verview of I

Protocols:

Fatients

Ecu Czova
Total
(=111} =377
£ patients with at least cne AR 40 ag TS {42.7T%) 177 {46.0%
£ BEw 124 Z73
f patient= with at le=ast one=
ot come i o
€ [ 5.4% 11
ous BE 1l 3
2 ( l.o®) 22
leading o withdza moen breatment 1] o
leading o dose modi ation/interruption a 0
E 5 ( 4.5%) 10 5
IE lemading to withdrawal am treatment 1] 0
ZE lemading o dose modification/interruypcion Z [ 1.8%) 4 2

Fercantages are basad on H in ths colurn headings. Unly treatment smergant A= are dZsplayed.

Hultiple oocurrenoss of me ZF are counted only once sxcapt for "Total mmber of RZEa"™ row in which miltiple
oCourrences o

CCODs=: BO421 162 V20 Y2231 1 G022

Data Extrack 042311 2E0CT2022

Table 65: Summary of adverse events per 100 patients-years: adverse event overview -
infections (safety-evaluable patients)

Summary of Rdrerse Brents r 100 Patient—Years: Adverse Event Overview — Infections, ZafetyEvaluable Fatients
Protocols: BO4216l, BO421€2, ¥YO42311

AEs 100FY 55% CI AEs 100FF 5% CI AFs 0OPY 85% CI

rents 149 7 {E4. 124
th fawal outocome a 0 ME o
Serious AE 1z 1z (3. 12
Related seriocus RE 2 52 (0. 1
Belated AE Z8 78 [ 8. S
Related AE leading to withdrasal o 0 [ME 1
from treatment
Ralated AE leading to doss 0 o mE r T.41} a 0 ME - 1.BE8) o o (e . Z.E4)
modification/ intermmtion
Exade € 1 L S.6L ply] 7.15 (2
AE leading to withdrawal from a O il 1 0.72 {0
do=e modification/ 2 £4.02 (D.29, 14.57) 4 2.04 (0.5, 5.23) 2 2.1s (0D.#1, €.27

iemt: years, calculated as las=t day ill ongoing) - date of first dose of study medication + 1 4
ment emergent Afs are displaved.

ltiple times.

exact method based on the Poisson distrilbution.

10AOGE022

¥042311: Z60CT2022

Data Exsracs Datces:
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Summary of BAdverse Eyents per 100 Patiemt—Years: Adverse Event Cirerview — Infections, SafetyEvaluable Fatients
Protocols: BO4216l, BO4Z1E62, ¥042311

Crova Total

Ho. EEs
of PeT
AF= 100PY 858 CI

Events

ith fatal outcoms
Serious AE

Felated sericus REE

Felated AE leading to withdrawal

nserruption

= Pazi

ent years, calculated as last day
sext for AEs encoded using Med

le oocurrences of the same 2E in ome D

85% CI is calculated using exact method based on the Poisson distributiom.
CCOD=: BOMZLEL/BO4R1E2: 1EMOV202Z, ¥042311: 10ADGE02
Data Extract Dabes: BMZLEL/BO42162: ZIJAN2023, ¥042311: ZE0CT2022

follow—up or CCOT [ still ongoing] — date of first dose of study medication + 1 day.
version 25.1. Only tpeatsment emergent ABs are displayed.
nt are counted multiple times.

Table 66: time to onset of first infection (Safety-evaluable patients)

Time to Onaet of First Infaction, Jafsty—Evaluables Patis=nts
Protocols: BO421£1, BO421&Z, ¥Y0O42211

Ecu Croma Cromra
Mazi=e=] Total
(=111} (M=152) =277
Total merbher of patisnts with at &0 {(I&.0=E) =k J0E) TS (42 TR 177 [(46_9%)

leg=t one adverss swrent

Time To onset of fSirst adirerse

mvmnt (wWeska) d

n 40

M=an (3D} L2 [(E_28) 24 €01
o T.21 <
Min — Mamx D.1 — 22.6 o 5.0

Time= to on==t of first adver=se
t [Ccate=gory] *

1 1 6 [ 2.28)
3 = 19 (10.8
5 5 20 [(11.4
15 145 21 (17.7%)
£ 11 20 [(11.4%)
£ 15 22 (lE._3%)
¥ 27 47 (26_9%)

¥ Only events with complete LF start dates wers Included.

The= time o onm=t of first adverse svent was calculated from the time of first dos= of the
respective study treatmeEnt to the time of onsst of the first eventc.

Oo0D=: BO2Z16l/B042162: 1a@I0V20ZZ, YO2Z3 LDADGECQZZ

Data Extract Dates: BOA2161/BO2Z]16&7: Z3TAMZO0Z2, YO42311: ZE0CT202Z2
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Table 67: Duration of adverse events, infections (safety-evaluable patients)

Curation of Adver=e Ewents:

Infections, SafetyEvaluable

Eatients

Protocols: BO421€1, BO42162, ¥Y0O42311
Ecu Cronra Crowa Crova
[Ha e [Seritch] Total
=111 =152 [(BF1ES) (=377
Total merber of svents &0 145 130 265
Total mumber of resolved eventa* =1 138 11& 254
Thiration [emmika)=
n 56 138 11& 254
M=an (3D 2_00 (1.67 1.891 {&_36 2.16 [(E2.52) 2_02 (2.77
bedd o L.57 1.07 1.%43 1.25
Min — Max o2 — 7.7 1 — 451 0.1 — 21.6 0.1 — 45
Duration [(cat=gory)
n 56
<]l el 12 [(Z3_2%) L i 33 =N
1—=2 weelks 23 (41 _1%) SZ (3a7. il 46 SE
F—od peme o 12 (23 _2% 12 [ S.a%) 25 28
4—= 0 weeme o T (12_5% 12 § B.7T®) 8 210
E—=lI weaaks q 2 i 1.2 2 4
=12 wme i 1L § O.7%) 2 3
Only =vents with complets start and =nd dates ars includsd.

* Besplived svents refer to svents= with ocutcome "Recoversd/Pesolied"

with Jequelae'™.

Duratiom

of mach Desolived event was alculated as the =wvent

date plus ore day comverted to wesks.

Data Extrack

Crovalimab Naive Population vs Crovalimab Switch Population

=: BO4Z1E1,/BO42162:

Dot

18R rZ0z2, YO2Z31l:

BOA21 €L /BOEZ162: 2

1DATNGZOZZE
2022, YO42311:

end date mimis the evenc

o

SEOCTIOR T

Overall, a similar proportion of patients experienced infections in the crovalimab naive population
(51.0%) compared to the crovalimab switch population (42.7%).

The most frequent infections (=5% in either population) were (crovalimab naive and crovalimab
switch, respectively):

e Upper respiratory tract infection (23.4% and 5.4%)

e COVID-19 (15.1% and 17.3%)

e Urinary tract infection (6.8% and 4.9%)

¢ Nasopharyngitis (3.6% and 5.4%)

Patients in the crovalimab naive population had a higher incidence of upper respiratory tract infection
compared to the crovalimab switch population. However, the overall incidence rate (naive: 51.0%;
switch: 42.7% in switch) and occurrence per 100 PYs of infections (naive: 76.0, 95% CI: 64.26, 89.20;
switch: 88.7, 95% CI: 73.75, 105.71) between the two populations were comparable, and incidence of
PTs similar to upper respiratory tract infection such as nasopharyngitis and pharyngitis were also
balanced between the two groups. In addition, the majority of these AEs were grade 1-2 and resolved
on continued treatment with crovalimab. As such this imbalance is unlikely to be clinically significant.
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Table 68: Hypersensitivity Reactions Other than Type III Hypersensitivity Reactions

Ecu Crova Crova
Most Extreme |Kaiws] [Bwitch]
d Term Intensity (H=111} (H=192} (H=185])
Hypersengitivity Other than T3H
= Qwerall - = Any Grade o} 11 [ 3.7%) 20 [10.8%) 31 ( 8.:
1 0 T [ 3.6%) 11 | 5.9%) 18 [ 4.
2 0 4 [ 2.1%) T [ 3.8%) 11 | 2.°
3 0 0 2 [ 1.1%) 200
Injection related = Any Grade i} T [ 3.6%) 17 [ 9.2%) 24 [ &
reaction
1 0 T [ 3.6%) 10 [ 5.4%) 17 | 4.5%)
2 0 0 & [ 3.2%) & [ 1.6%)
3 0 0 1 [ 0.3%) 1 [ 0.3%)
Hypersensitivity = Any Grade 0 4 [ 2.1%) 1 ( 0.5%) 5 ( 1.3%)
2 0 4 [ 2.1%) 0 4 [ 1.1%)
3 o} 0 1 [ 0.3%) 1 [ 0.3%)
Type IV = Any Grade 0 0 2 [ 1.1%) 2 [ 0.3%)
hypaersensitivity
reacticn
1 o} 0 1 [ 0.3%) 1 [ 0.3%)
2 0 0 1 [ 0.3%) 1 [ 0.3%)
Injection Site Reaction
erall = = Any Grade o} T [ 3.6%) 18 [ 9.7%) 23 [ B.6%)
1 0 & [ 3.1%) 11 | 5.9%) 17 [ 4.5%)
2 0 1 [ 0.35%) & [ 3.2%) T [ 1.9%)
3 o} 0 1 [ 0.3%) [ 0.3%)
related = Any Grade 0 6 ([ 3.1%) 17 [ 9.2%) 23 [ B8.1%)
1 0 & [ 3.1%) 10 [ 5.4%) 1a | 4.2%)
2 o} 0 & [ 3.2%) & [ 1l.6%)
3 0 0 1 [ 0.3%) 1 [ 0.3%)
Injection site reaction = Any Grade 0 1 { O0.5%) 1 { 0.5%) 2 [ 0.5%)
1 0 0 1 [ 0.35%) 1 [ 0.3%)
2 0 1 [ 0.3%) 0 1 [ 0.3%)

Investigator text
are displayed.

for

Type III Hypersensitivity Reactions

MedDRA wersion 23.

treatment

EMECgEent

AES

Type III hypersensitivity reactions were expected only in patients switching from eculizumab or
ravulizumab to crovalimab (and vice versa). This is due to crovalimab and eculizumab (or ravulizumab)
binding to different epitopes on C5, and the fact that DTDCs may form when both are present in the
circulation. Therefore, patients who switched from eculizumab or ravulizumab to crovalimab (and vice
versa) are at risk of developing DTDC-associated Type III hypersensitivity reactions.
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Table 69: Summary of Type III hypersensitivity reactions by intensity (safety-evaluable
patients)

Summary of Tipe
Protocols: BO4Z1

Hypersensisivity Beactions by Intensity, Safety—Evaluable Patients
» BO4Z1£2, ¥042311

=t Crowa
HadlRE Jy=tem Crgan Cla=a Total
¥edlPR FPreferred Term Intensity (¥=111) =277
- Bny adverse evernts — — BAny Grade - o] o
1 o o
z o] o
2 o o
Immine system disorders
= Crrerall - - Any Grade - o v
1 o o
z o o
3 o o
Tvpe III immune complex mediated reaction - Any Grade - 0 o
1 o o
z o] o
3 o o
Herrous system disorders
= Crrerall - - Any Grade - o o
o o
Fxonal neuropathy - Any Grade - 0 v
3 o o

Investigator text for ADs is coded usming MedlPA version 25.1. Only treatment emergent AEs are cisplayed.

All counts represent patients. Multiple occurrences of the same AF in one Individual are counted ance at the highest grade for shis
preferred cerm
To the 30C Cve
rade is rep
CC0D=: BO42161 1ENOVED2Z, T042311: l0ADG2022

Data Emtract Dates: BO42161/BO42162: Z2JRN2022, ¥O42311: ZE0CT2022

1l row cowunts, a patient contributes onoe for each grade for which at least one AE with the corresponding highest

Table 70: Summary of symptoms of type III hypersensitivity reactions by intensity (safety-
evaluable patients)

Jummary of Symptans of Type III Hypersensitivity Beactioms by Intbensity, Safety—-Sraluzhle
Patients=
Protocols: EOAZ1€1, BO4Z16Z, TO42211

Ecua Croxra
Host Exbrems Total
Irtensity HE111] H=I77 ]
- Eny =ymptoms - - EAny Erads - [ [ ]
1 [ [ 10
2 [ [ 11
3 [ [ 1=
Muscoloslbelatal and comme
i e sorder=
— Chrerall — — Eny Crade — [ 0 11. 21 LB
1 [ [ 3. £ B
2 [ [ L] 3. £ B
3 [ [ S g. 5 4%
PBrthralgiz - Eny Grade - [ 0 17 (& 17 -5%)
1 [ 0 L] =} £ 5 )
2 [ 0 L] 2 4 )
3 [ 0 T L3 T S%)
Mralgia - Eny Grade - [ 0 & 3 -] -EBE]
S 1 : 0 10 1 {0.2%)
2 [ 0 2 ¢ 1. 2 -E%]
3 [ 0 2§ 1. 2 S5%)
Bain in extoemity - Enyv Grade — E 0 2 f 1. b 5%)
2 [ 0 2 (1 2 -5%)
Joint stiffness - i:.“ Grade - [ 2 1 i 1 _@EE
[ 0 1 2%
Jodint =welling — Bny Grade - [ 0 1 2%
2 [ 0 1 -2%)
Moscol ar wes e - Eny Grode - 0 0 1 -2%)
2 [ 0 1 2%
Meck pain — Eny Grade - 0 0 1 -2%]
2 [ 0 1 2%

=]
(S L

(SRSl Ny ey ey
o SR R R R R R R R R

1

1 g ]

2 ! 10 1

2 4 4 1

Ba=h - Any Grade - 1 1 1
1 3 = 1

2 € ] 1

2 2 2 1

Erythemz — By Grade — 2 2 1
2 2 2 1

Ary 2 2 1

1 2 2 )
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Summary of Symptons of Type III Hypersensitivity Beactioms by Inbensity, Safety-Draluzhle
Patiemts
Protocols: BEOZ1€L, BO4Z1E62, T042211

Eca Crova Crora Crora
Me=dDAR Sy=bem Organ Cla=s o=t Extreme [Hadsm=] Bwitch] Total
MedDER. Preferred Tem Iotensity =111l]  {¥ELeZ) =185 (=317
Henoch—Schonlein pumpura - Any Grade - D (E 1 1
3 D 0 1 1
Parpara - z:. ; Grade - e a 1 i
Fash srythematous - i:.],.' Erades - _‘i _'gl : i
Fash macolar - Any Grades - 0 ] 1 1 oy
2 D o 1 1 )
Pash ma-ol o-pepular - Any GCrads - D a 1 1 E)
2 D o] 1 1 ¥l
Bash papanlar - Any GCrads - D a 1 1 )
1 D o] 1 L ¥l

Cen=ral disordesrs zmd
admnistration site conditions
- Chrexzll - — Any Grade -

1

[

Ty TR A AT
=
4T

R A R R A SR SR A R SR A R SR A R SR R
1 bl b P e e R b e e b

b 3 B

Byre=aia -

i
i
i
:

i

(LY S S

i i B b

B=theniz -

i
i
i
[
b
ni
1
T TR AT

PP

Fatigue -

LN = AN o N T RS ke

A e e e e e e e e e e

fol ool Ak ok pfud i ph Ahal A Aol Pk afal i
[}

EY R LY S
Bt ﬁ"
=
i
H
B
1

Chills -

b
i
W
N
i

1

Cedeag -
Ceders peripheral -

ﬂ
i
H
ni
W

1
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1

1
BUETE
L]
[
"
1
!
O ) O )
[ )
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Herrous syp=tem disorders

— Chrerall - - Any Grads - L] n] g 0 4.3%) E {Z_1%)
1 a a 14 53] 1 {D.2%)
z a a 2§ 1.1%) 2 {D.5%)
] a a S 2.7 5 {1.3%}
Headarhe — Ary Grade — a a S (2.7 5 {l1.2%)
2 D o 2 { 1.1%) 2 (0 5%)
3 o a 2 [ 1.6%) 3 (D.BE)
Ecu Crora Crova Crowa
MedDRR Sy=ten COrgan Class Moo=t Extrems L Bwitch] Total
MudTTR Preferred Tarm Imtensity H=111) { MH=185] (=377
Fgronal nearopath - Any Grads - D D 1 1 %)
2 0 o 1 1 2%
lominess - Bny Crades - o [u] 1 1 2%
2 o o 1 1 %]
Dyrmaestihmeig - BAny Crade - O a 1 1 %)
1 D a 1 1 =2

Gastrodntestingl disonders

— Chreegll — — Bny Grade — o a ] 2. 4 1%)
1 o a 1 0 1 %)
2 O a 1 0 1 %)
3 O a 2 1. 2 S5%]
Fodominal pain upper - Bny Grade - D a 2 1. 2 E%]
2 o a 1 0. 1 %)
3 v Q 2 1. Z o5%)
o=t P - Any Grade - o [u] 2 1. = 5%]
F D a 1 1 %]
3 O a 1 1 3%)
Lip sro=ion — Bny Grade - O a 1 1 3%)
1 D a 1 1 {0.3%)
Vascular disopdsrs
- Chrmrgll - - Bny Grade - o [u] z i 2 {0.5%)
1 D a 1 { 1 {D.2%)
3 O a 1 1 {D.2%)
Vamcnl itim — Eny Grade - (n] [u] 2 i Z2 {0.5%)
1 D a 1 1 {D0.2%)
e} D a 1 1 {0.2%)
Benzl ard wrinery disorders
— Chrergll - — Bny Grads - [n] [u] 1 1 {0.3%)
=} O a 1 1 {0.3%)
Chrometuria — Bny Grads - [n] [u] 1 1 {D0.3%)
Z a a 1 1 {0.3%)

Jagns and =ympibom= of patients who haore a4 contfirmed Type L1l Hypersens:itivity event are
shown, given that at least ons sign / syoptom was remrnded for this ewens.

Investigator text for symptoms is coded osing MediBA versiom 25
211 counts represent patients. Moltiple oooorrenoes of the ssme symptom in one indbividozl
are counted ono= &t the highest grade for this pr=ferred teom.

To the SO0 Oremll row counts, & patient contri = onoe for each grade for which at l=ast
one symptom with the crresponding highest grads is mmported.

Zwents are sorted by descending owverall total frequency.

O000=: BO4Z16l/BO42162: 1afowalaz, Y2311 : 10ADNEI0IZ

Data Extracts Datbes: BOMZ1EL/BOAZLER @ ZAJTEN2023, WO4Z31l1l: 250CTIZ0EZ
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Table 71: Time to onset of first type III hypersensitivity reaction (safety-evaluable

Tim= to Onset of First Type III Hypersensitiwvity Reaction, Safety-Evaluable Fatients

-
Protoools: EC421€L, BC-1il:':, TO4eI1

Crova Crowra
[Switch Total
(=133 (=277
Total mmmber of patiemts with at lsast ome= a i 23 [17.8%) 33 [ 8.8%)
adrarss symn
Time to onset of BEr=t admersse event (wesks)?
n 0 I 22 22

Tim= to onset of Hr=t advers=e event

(categoey)®

) o g ¥ 212
0 0 3 [ 9.1% 3
0 0 15 [28.33] 1€
0 0 17 [26.23 12
0 : Z ol oe.lix z

T Only everts with comgplet= BEE start dates were
The time to onset of Sr=t Type III B it
of =t dom= of 5::;:i;_'

SO0 B0 €1 /BO4Z1 62-

ol R —
f Beartion was calculated from the time

patients)

Table 72: Duration of adverse events, Type II hypersensitivity reactions (safety-evaluable

patients)

Dration of Ethrerss Erents:
Protocols: BO421E6L, BO4Z1EZ,

Chration {(@mbegory] *

P =T g =T =T=]
[T TS

Cnly =w=nt= with comp

lete start and end date= ar= i1nclooe=d.
red mirents refer o =

(s 5L :E-]ZLE'..-B:?{-:-. ECRE0ZE, T042311: 10ADG2022

Data atract Dates: BO4Z161/BO4C1Er: 23IRM2023, ¥O4231l: ZECCTZOEZ
-Abnormal Liver Function Tests (Hy’'s Law)
No AESIs of abnormal liver function tests were reported.
-Suspected Transmission of an Infectious Agent by the Study Drug

No AESIs of suspected transmission of an infectious agent by the study drug were reported.
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Safety in patients switching from ravulizumab treatment

As of the CCOD, 21 ravulizumab treated patients were enrolled in the Arm C of Study BO42161. Key
safety results for these patients are provided:

¢ Overall, 85.7% of prior ravulizumab treated patients experienced at least one AE.

eThe most frequently reported ( = 10%) PTs were: Pyrexia (28.6%), Type III immune complex
mediated reaction (23.8%), headache (19.0%), injection related reaction (19.0%), myalgia (19.0%),
nausea (19.0%), arthralgia (14.3%), COVID-19 (14.3%), haemolysis (14.3%) and infusion related
reaction (14.3%).

¢ Related AEs were reported in 47.6% of prior ravulizumab treated patients. The only PTs reported as
treatment-related in 210% of patients were Type III immune complex mediated reaction (23.8%) and
injection related reaction (19.0%).

¢ No fatal AEs (grade 5 AEs) occurred in prior ravulizumab treated patients. One patient discontinued
from study treatment due to AE (PT: sepsis) and two patients experienced an AE leading to dose
modification/interruption (PT: nasopharyngitis and infusion related reaction). Grade 3-5 AEs were
reported in 42.9% of prior ravulizumab treated patients, with the only PT reported as grade 3-5 in
more than 1 patient being Type III immune complex mediated reaction (14.3%).

¢ SAEs were reported in 33.3% of prior ravulizumab treated patients, with the only PT reported as an
SAE in more than 1 patient being Type III immune complex mediated reaction (14.3%), all of which
were considered related to treatment. The only other serious treatment-related AEs were sepsis and
axonal neuropathy (which was indicated as being a Type III hypersensitivity reaction), which occurred
in 1 patient each.

Long-Term Safety
BP39144 Phase I/1I Study - Open-Label Extension

Long-term safety analyses were conducted covering both the primary treatment period (20 weeks) as
well as the OLE period of Study BP39144. Safety analyses report cumulative results from baseline up
to a CCOD of 1 November 2021 are provided in Report 1112075.

Forty-three of the 44 patients that were enrolled in Parts 2—4 of the study entered the OLE, and 38
patients were ongoing on crovalimab treatment at the time of the CCOD (17 naive patients and 21
patients who switched from eculizumab). Overall, a total of 5 patients discontinued from the OLE (4
patients originally enrolled to Part 3 [switch] and 1 patient originally enrolled to Part 4, Arm A [naive]).
No patients discontinued from the study due to safety reasons. The median treatment duration from
baseline to the CCOD was 3.03 years.

Overall, the long-term safety results from Study BP39144 indicate that crovalimab was well tolerated
in patients with PNH, irrespective of naive or switch status at time of enrolment onto the study. The
key safety results in Study BP39144 are as follows:

o A total of 42 (95.5%) patients experienced at least one AE from baseline to CCOD. The total number
of patients with at least one AE of any grade was comparable between the treatment-naive patients
(94.4%) and patients who switched from eculizumab (96.2%).

e The most frequently reported AEs by SOC (=50% incidence in the total population) were infections
and infestations (81.8%) and general disorders and administration site conditions (50.0%).

Assessment report
EMA/332145/2024 Page 176/211



¢ AEs that were considered by the Investigator to be related to study treatment were reported in 14
(31.8%) patients (4 [22.2%] treatment-naive patients and 10 [38.5%] switched patients) from
baseline to CCOD.

¢ Overall, the majority of AEs (77.3%) were of mild or moderate intensity.
e No deaths were reported.

¢ A total of 14 (31.8%) patients experienced at least one SAE over a median treatment duration of
3.03 years. SAEs were reported in 33.3% of patients in the treatment-naive group and 30.8% of
patients in the switched from eculizumab group. In the treatment-naive patients, 1 patient (5.6%)
experienced 1 SAE of breakthrough haemolysis assessed as related to study treatment by the
Investigator. In the patients who switched from eculizumab, 1 patient (3.8%) experienced 1 SAE of
upper respiratory tract infection assessed as related to study treatment by the Investigator.

e No patients experienced AEs leading to study treatment discontinuation.

e One out of 18 patients (5.6%) in the treatment-naive group experienced an AE that led to dose
interruption. No patients who switched from eculizumab experienced an AE that resulted in a dose
modification or interruption.

e Two AESIs of abnormal liver function tests were reported in 2 (4.5%) patients with PNH (1
treatment-naive patient and 1 switched patient). These AESIs were not considered related to study
treatment, as assessed by the Investigator.

e Two out of 26 patients (7.7%) in the patients who switched from eculizumab experienced AESIs of
Type III hypersensitivity reactions. One patient in the treatment-naive group experienced an AESI of
Type III hypersensitivity at time of switch from crovalimab to eculizumab, after discontinuing from the
study due to a lack of efficacy.

e No AESIs of suspected transmission of an infectious agent by the study drug were reported.
e There were no cases of Meningococcal meningitis.

A total of 36 (81.8%) patients (77.8% of treatment-naive patients and 84.6% of switched patients)
experienced at least one infection up to the CCOD.

¢ No hypersensitivity other than Type III hypersensitivity reactions were reported.

¢ A total of 4.5% of patients (5.6% of treatment-naive patients and 3.8% of switched patients)
experienced at least one injection site reaction up to CCOD.

* No treatment-naive patients reported infusion related reactions. Three (11.5%) patients who
switched from eculizumab reported 5 events of infusion related reaction during the primary treatment
period.

¢ Individual patients showed isolated marked laboratory abnormalities; however, no pattern in the
parameters were observed with respect to time or dose, and these changes were not considered
associated with crovalimab.

¢ No clinically significant changes were observed in the treatment-naive or switched patients in vital
signs and ECG parameters.

e There were three pregnancies in partners of patients reported in the study, with no reported
detectable detrimental consequences to the infants.
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2.6.8.4. Laboratory findings

Vital signs
Total Crovalimab vs Total Eculizumab Population

Up to CCOD, no clinically significant changes in vital signs were observed in the total crovalimab and
total eculizumab populations. Individual patients showed various vital sign abnormalities. However,
there was no apparent pattern of clinically significant changes in vital signs compared to baseline.

Crovalimab Naive Population vs Crovalimab Switch Population

Up to CCOD, no notable imbalances were observed between the treatment-naive or treatment-switch
crovalimab populations.

Electrocardiography

1al Values and Absclute Changes from Baseline, Safety-Evaluable Patients
311

: QTcF = Fridericia's Correction Formula (msec)

Ecu

Category (H=111}

e. for patientg in m
nt pericd, baszeline is the

2.6.8.5. In vitro biomarker test for patient selection for safety

Not applicable.
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2.6.8.6. Safety in special populations

Intrinsic factors
-Age
Table 73: Overview of adverse events by age group at baseline (safety-evaluable patients)

Owericiew of Adwerse Event=s by Age Group at Basell
Protocols: BO221€1, BO421E2, ¥O42311

Safety—Eimluable Patients

>=G5
(=16
Total mmber of patients with at least one= AE 2 { 1D & [SE.2% B 10
Total mmber of REs a
Total mmber of deaths o 0 o 2
Total mmber of patients withdrawnm from study dues to an o] 0 o o
AE
with at least ome
1 1 [ 6.3% i) 3
1 z 4 4
from treatment o 0 o v
ation/intermupbion o] 0 o o
1 Z [1z.5% z 2 {30.8
fram treatment o 0 o ¥
cation/interzuption 1 u) o 1
Age group s given in years and based on Lges at initiation of the respectiwe atudy drug, i.=
At Eo £ I

who b

population after the primary treatment peri

Only treatment emergent AEs are d
ome indiwvidual are counted only once emxoep

played .
"Total mumber of REa" row in which multiple

1em
: BOAZ16]1 /BO4

Cveriew of Adverse Events by Age Group at Daseline, Zafety—Evaluable Patiznsa
Protocols: BO4Z16l, BO42Z162, ¥042311

Total mumber of patients with as l=ast on= AE 19 2 (El.E®
Total mumber of AEs 24
Total mumber of deaths o o
Total mumber of patient= withdrawm from =tudy due to an 0 o]
AE
Total mmber of patients with ats least one
IE with fatal cutcome o] 1 (0.68) o
Jexi EE. o 71 [(13.4%) o
o 4 [ 2.5%) o
1 57 [26.3%) 5 (45.3%)
to withdrawal from treatment 1] 1 [ D.e%) o
to dose modificatlon/interruptiom a 3 (1 1 o
o 24 2 (18.2%)
1 fram treatment o 1 o
cation/interruption o 51 o

= § of BOEIEL and
time point of

given in years
who become part of
n of nak

£ Crommlima

gs. Only treatment emergent AEs are displayed.
dual are counted only once except for "Total mumber of AEs"™ rmow in which multiple

ocourrances of
CCOCD=: BO421€1
Dasa Emtract Dates:

Safety in Paediatric Patients

Of the total crovalimab population, 2.9% of patients were <18 years at study enrolment. Across the
Phase III studies, a total of 11 paediatric patients (9 treatment-naive and 2 switch patients with PNH),
>40 kg were treated with crovalimab up to CCOD:

¢ One patient in Arm B (eculizumab) of Study BO42162 who received crovalimab in the extension
period (switch patient)
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¢ Six treatment-naive patients in Arm C of Study BO42162
e Three treatment-naive patients in Study YO42311

¢ One switch patient in Arm C of Study BO42161
Enrolment into Arm C of BO42161 is still ongoing.

In the 11 paediatric patients, the age range and body weight range at baseline was 13—17 years and
48.9-98.5 kg, respectively, 6 were female and 9 were Asian. These patients had similar baseline
disease characteristics as the adult patients enrolled in the respective studies.

Of the total 11 paediatric patients, 9 (81.8%) paediatric patients reported at least one AE, and the
majority of AEs were of grade 1-2. Two (18.2%) patients experienced AEs of grade 3-5. Five (45.5%)
patients experienced AEs that were assessed as related to study treatment by the Investigator. No
paediatric patient reported a fatal AE, an SAE or an AE that led to drug interruption/ modification or
withdrawal.

While no serious meningococcal infections were reported across all of the studies in the crovalimab
PNH development programme, of note, there was one case of Meningococcal meningitis in Study
B0O42354, a study evaluating the efficacy, safety, PK and PD of crovalimab in paediatric patients with
atypical haemolytic uremic syndrome. The patient experienced Meningococcal meningitis on Day 430
(grade 3). The pathogen was identified as Neisseria meningitidis serotype X (the patient was
vaccinated against serotype ACWY). The event subsequently resolved after 4 days, with no change to
crovalimab treatment.

Based on the available safety data in the total crovalimab population, there is no evidence that the
safety profile of crovalimab in paediatric patients is different than that observed in adult patients from
the total crovalimab population.

Race

Table 74: Overview of adverse events by race (safety-evaluable patients)

hrerview of Adwverse Dvents by Race, Safety-Evaluable Fatients

Protocols: BOR2161, BOSZ1E2, YO43311

=111}
Black or
ican
Bmian Imerican Hhite Tnknowm Inknowm
= =2 H=4€ F=5 1=z}
47 {(EL.0%) 2 (100% 4 {BD.D % { L00%)
T 190 7
Totz hear of patients withdrawn
from =tudy dus to an AE
=r of patients with at leg=st ome
2 0%
2 2 1 S0.0%)
15 {25 8% 2 0%) -9%]
2.4% 1 4 { 2.8%) 4 &
= == are based oo nly treatment smergent Los are displayed.
1l ar= counted only onoe except for "Total mmber of AE=" row in which multiples

oocurmmnoes of
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Fatients

¥042211
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=1 =277
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Sex

Table 75: Overview of adverse events by sex (safety-evaluable patients)

Zafety-Eraluable Fatients
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-Weight

Table 76: Overview of adverse events by weigh at baseline (safety-evaluable patients)

Orerview of Adverse Zvents by Weight at Baseline, Safety-Eraluable Patisnts
Provocols: BO4Z14l, BC42162, Y042311
Ecu Tova [Haiwe Croora [Switc Crora Total
(=111 182 (H=135] W=377]
=40k =4 Dy =401k
- <100kg >=1 001y =100%kg - <1k >=1000eg - -LZSE- >=100%kg
=104 =7 (=4 H=174 =11} (H=3E2 H=LS
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Adverse drug reactions

Adverse Drug Reactions (ADRs) were determined with consideration of relationship to -study drug, AE
incidence rate and medical concept of the observed AE. ADR assessment was based on the pivotal
study (BO42162) and the supportive Studies YO42311 and BO42161. Patients who are treatment-
naive and patients who switched from another C5 inhibitor were pooled for the purpose of ADR
assessment as these patients are biologically identical to each other, and the safety profile in both
patient groups is comparable apart from Type III hypersensitivity reactions, which is exclusive to the
switch population.

Any adverse event (preferred term) occurring at an incidence rate of 25% and grade 3—-5 adverse
events (preferred term) with any incidence were reviewed. In addition, the following criteria were
applied:

a) Events with an incidence lower than 5% (All grades) could be considered an ADR if there was a
medical rationale supporting the assessment, such as a known class effect / known effect from
mechanism of action and at least one of the observed events was assessed by the Sponsor as related
to crovalimab.

b) Sponsor Medical judgement was to be further applied to a potential ADR, taking into consideration
the extent to which the adverse event was consistent with the pharmacology of the drug, apparent
dose response trend, re-challenge response, temporality and the consistency of the pattern of
symptoms across studies/ indications, confounders, and quality of information.

Safety data from Study BP39144 (n= 44) were not pooled with the safety data from the other three
studies (BO42162, YO42311, and BO42161) and are presented separately.

Based on the available safety data in the total crovalimab population, there is no evidence that the
safety profile of crovalimab is different in paediatric patients than that observed in adult patients from
the total crovalimab population.
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Table 77: Crovalimab adverse drug reactions

MedDRA Preferred Term All Grades (%)  Grade 3—5b %) Frequency
category

- I _ — . -

Pyrexia 43 (11.49%) 1{0.3%) ‘Wery common

Immune System Disorders 50805

Hypersensitivity S ({1.3%:) 1 {0.3%) oo

Type Il Immune complex mecdiated 23 (3.8%) 13 (3.4%) Common

nfections and infestations SOC

Bacterasemia 1{0.3%) 1 {0.3%) Unicommem.on

Pressmonia T {1.9%) £ {(1.1%) Comemon

Pyelonephritis 2 (05590 2 {D.5%) L niconnem i

Masophanyngitis 17 (2.5%) a Conmamoen

Sepsis 1 {0-3%) 1 (0.3%) Uncomemon

Septic shock 1{0.3%) 1 {0.3%) Uniconmam.on

Respratory tract infection 2 {0.5%) 1 (0.3%) nc:omemon

Ulppeer respiratory  tract infection 55 (14.89%) 3 (D.B%) ‘Wery common

Urinary tract infection X2 [(5.B8%) £ {1.1%) Comamon

. . i I I 500

niusion related reaction 40 (10,89 a ‘Wery comrmon

njection related reaction 24 (B.4%) 1 {0.3%) Conmimon

B kelatal i . . i i

Arthralgia 18 (4.8%) 0 Comm.on

B = Di

Headache aT (9.B%) o Comamion

& Freguency was calculated as the number of patients who experienced an ADR out of the Total
Cronalimal FPooulation enmolled i Studies BOSL2181. BOE2162 and Y O42311 dn = 3771

Withdrawal and rebound

Based on experience with other C5 inhibitors, it is known that patients treated with C5 inhibitors who
discontinue treatment and do not switch to an alternative therapy, are at risk of serious haemolysis
when C5 inhibition is stopped.

No events of serious haemolysis were reported in patients who discontinued from crovalimab
treatment across the Phase III PNH studies. Of note, patients discontinuing from study may become
lost to follow-up in a clinical trial setting or switch to another complement inhibitor therapy.

In case of crovalimab discontinuation in patients with PNH, patients must be closely monitored, as per
the study protocol, for signs and symptoms of serious intravascular haemolysis, identified by elevated
LDH levels, along with sudden decrease in haemoglobin, or re-appearance of symptoms such as
fatigue, haemoglobinuria, abdominal pain, shortness of breath (dyspnoea), major adverse vascular
events (including thrombosis), dysphagia, or erectile dysfunction.

Additionally, patients who discontinue treatment with crovalimab and start treatment with either
eculizumab or ravulizumab would be at risk of DTDC-associated Type III hypersensitivity reactions.
Two patients in the pooled safety dataset who discontinued treatment with crovalimab and switched to
treatment with ravulizumab experienced Type III hypersensitivity reactions.

2.6.8.7. Immunological events

summary results of immunogenicity analyses for Studies BP39144 (CCOD: 01 November 2021),
BO42162 (CCOD: 16 November 2022), YO42311 (CCOD: 10 August 2022), and BO42161 (CCOD:
16November 2022).
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The immunogenicity analysis population consisted of all crovalimab treated patients with at least one
ADA assessment. The numbers and proportions of ADA-positive patients and ADA-negative patients at
baseline (baseline prevalence) and after baseline (post-baseline incidence) were summarised by
treatment group.

Study BP39144

Table 78: Summary of baseline prevalence and post-baseline incidence of ADAs (Study
BP39144 parts 2, 3 and 4)

Summary of Baseli
L11IEME022 Catoff Da

=]

& 4 Fatients Protocol: EF2El144 Gnapshot Date:

n Al
(¥=44)
18 B T 18 26 2
12 {63.1%) Z (2B 0 14 (23.8%) 14 (21.8%)
0%) 7 {26.3%) 8 H] 18 ( loO%) 12 (46.2%) 20 (68.I%)
T 18 26 24
0% 4 [87.1%) 8 (30.8%) 1B (40.%%)
0%) 3 [42.9%) 4 (15.493%) [21.E%)
3 B
1 (14.3%) q
with no treatment-emergent Alis %) 3 (42.9%) 8 [44.4%) 18
e for AR 2 g :
Treatment wnaffectad 0 (] 0 1l 0 10 10

¥ analyses will include all patisnts with at least one AR assesmment.
£ and Part 4A are n patisnts.
2 and Part 4B are mdtched patients.

ER3014d fdava analysis/CR TevemberZ1Il/prod/progran/s pd ads cat sal0826.=2s
F35144/data analy=is/C3R November?(2] /prod/outpot /& pa ada cat =al0926 ADA AP? DINOVZ21 25144.out
Fage 1 of 1

Table 79: Time to development of first post-baseline ADA (study BP39144 Parts 2, 3 and 4)

Time & re Loprmen ime ADR, Immmogen z _' ion, E 2, 2 & 4 Pati=nts

Part 2 Part 3 Part 4R Part 4B A1l Maiwve Zl]l Switchad All
[H=L0) {H=15) [H=E) (=T} m=18] H=2€) iE=4a)

Time to development of first post-basslins ADR (wesks)
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Table 80: Overview of adverse events by ADA status (study BP39144, Parts 2, 3 and 4)

Popula
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Table 81: Summary of crovalimab ADA status (studies BO42162, YO42311, and BO42161)
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Table 82: Time to development of first post-baseline ADA (studies BO42162, YO42311, and
BO42161)
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Table 83: Overview of adverse events by Crovalimab ADA status (studies BO42162,
YO042311, and BO42161)
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Table 84: Summary of adverse events of special interest by Crovalimab ADA status (studies

BO42162, YO42311, and BO42161)
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2.6.8.8. Safety related to drug-drug interactions and other interactions

No formal drug-drug or drug-food interaction assessments were conducted.
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2.6.8.9. Discontinuation due to adverse events

Adverse Events that Led to Withdrawal of Treatment

Table 85: Summary of adverse events leading to treatment discontinuation (safety-

evaluable patients)
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Adverse Events that Led to Dose Modification

Table 86: Summary of adverse events leading to treatment modification/interruption
(safety-evaluable patients)
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2.6.8.10. Post marketing experience

At the time of the initial MAA submission, crovalimab was not approved in any country, therefore no
post-marketing data are available.

2.6.9. Discussion on clinical safety

Safety data from the pivotal study BO42162 was pooled with the safety data from the supportive
studies BO42161 and YO42311, using data through to the latest CCOD of each study (studies BO42162
(CCOD: 31 MAY 2023), BO42161 (CCOD: 31 MAY 2023) and YO42311 (CCOD: 10 Aug 2022)). The
pooled safety database comprises 393 patients in the total crovalimab population (192 in the
crovalimab naive and 201 in the crovalimab switch population) and 111 patients in the total
eculizumab population.

Safety data from the subset of patients of the total crovalimab population who were previously treated
with ravulizumab and then switched to crovalimab in Arm C of study BO42161, as well as long-term
safety data from study BP39144 are discussed separately.

The median treatment duration in total crovalimab population (64 weeks, range: 0.1-136.4 weeks)
was longer compared to the total eculizumab population (22.1 weeks, range: 0.1-26.1 weeks). This
difference in treatment duration was taken into consideration by calculating time adjusted incidence
rate for comparing AEs incidence between both arms.

The median treatment duration was 68 weeks (range: 0.1-136 weeks) for the crovalimab naive
population and was 56.3 weeks (range: 0.3—136 weeks) for the crovalimab switch population.

A higher proportion of patients were Asian in the crovalimab naive population (74.0%) compared with
the crovalimab switch population (45.4%), which was driven by the crovalimab naive population
including study YO42311, which enrolled only Chinese patients, as well as study BO42162, in which
China was the highest recruiting country. The crovalimab naive population included more paediatric
patients (naive: 4.7%, switch: 1.1%) and less patients > 65 years (naive: 6.8%, switch: 14.1%)
compared with the crovalimab switch population.

The baseline disease characteristics were generally balanced between the total crovalimab and total
eculizumab populations. Prior to enrolment, 37.7% and 36.9% of patients had a history of aplastic
anaemia, 3.4% and 5.4% had a history of myelodysplastic syndrome, 10.1% and 11.7% had a history
of renal impairment, and 15.1% and 17.1% had a history of MAVE in the total crovalimab and total
eculizumab populations, respectively.

The median time from PNH diagnosis to enrolment was 3.5 years (range: 0.0—48.5 years) and 6.3
years (range: 0.0—-50.3 years) in the crovalimab naive population and crovalimab switch population,
respectively. Prior to enrolment, a history of aplastic anaemia was reported in 39.1% and 36.2% of
patients, a history of myelodysplastic syndrome in 3.6% and 3.2% of patients, a history of renal
impairment in 6.8% and 13.5% of patients, and a history of MAVE in 13.5% and 16.8% of patients in
the crovalimab naive and the crovalimab switch populations, respectively.

Although most overall safety parameters seem to be similar for crovalimab and eculizumab, some
trends for higher event frequencies with crovalimab for treatment time adjusted grade 3—5 AEs (58. vs
49 per 100 PYs) were reported.

Overall incidence (time adjusted) of AEs, AEs with fatal outcome, and related AEs in patients who were
crovalimab naive was higher (497, 2.25, and 173 per 100 PYs, respectively) compared to patients who
were crovalimab switch (430, 0.84 and 83 per 100 PYs, respectively). The incidence of serious AEs was
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higher in patients who were crovalimab switch (31 per 100 PYs) compared to crovalimab naive patients
(25 per 100 PYs).

The most frequent AEs (= 10%) in the total crovalimab were COVID-19 (332%), upper respiratory
tract infection (18.6%), pyrexia (13.4%), neutrophil count decreased (11.2%), infusion related
reaction (10.6%) and white blood cell count decreased (10.3%).

The most common AEs in the total crovalimab compared to eculizumab group were: COVID-19 (33%
vs 9.9%), upper respiratory tract infection (18.6% vs 9.9%), pyrexia (13.5% vs 6.3%),
neutrophil count decreased (11.2% vs 6.3%), infusion related reaction (10.2% vs 8.1%), white
blood cell count decreased (10.4% vs 6.3%), headache (9.8% vs 3.6%), type 3 immune complex
mediated reaction (9.7% vs 0), injection related reaction (7.9% vs 0), ALT increased (6.1% vs
2.7%), hyperuricaemia (5.8% vs 5.4%), diarrhoea (6.6% vs 0.9%), blood bilirubin increased (4.8% vs
0.9%), arthralgia (5.9% vs 2.7%), nasopharyngitis (5.1% vs 1.8%), bilirubin conjugated
increased, ALP increased, blood bilirubin unconjugated increased (4.1% vs 0%), neutropenia (3.4% vs
1.8%), alpha hydroxybutyrate dehydrogenase increased (2.9% vs 0%) and weight increased (2.5% vs
0%). Urinary tract infection was reported in 8.7% in the total crovalimab group compared with
6.3% in the eculizumab group. AEs in bold have been included as ADRs. Diarrhoea, fatigue and
asthenia, and abdominal pain events are added as ADRs to the section 4.8 of SmPC.

Among the adverse events that the investigator considered to be treatment-related, the most common
were in the total crovalimab compared to eculizumab group: infusion related reaction (9.7% vs 8.1%),
white blood cell count decreased (9.9% vs 6.3%), neutrophil count decreased (9.2% vs 6.3%), type 3
immune complex mediated reaction (9.7% vs 0%), injection related reaction (7.6% vs 0%), bilirubin

conjugated increased, ALP increased (4.4% vs 0%), upper respiratory tract infection (3.6% vs 0.9%),

blood bilirubin increased (3.3% vs 0%), ALT increased (2.8% vs 0%), platelet count decreased (3.3%

vs 0%), GGT increased (1.8% vs 0%), urinary tract infection (1.3% vs 0%), nasopharyngitis (1.3% vs
0%), blood bilirubin unconjugated increased (1% vs 0%), pyrexia, arthralgia (1.5% vs 0%).

The number of grade 3—5 AEs per 100 PYs was 57.5 (95% CI: 51.34, 64.78) in the total crovalimab
population, compared to 48.9 (95% CI: 31.67, 72.25) in the total eculizumab population. The
proportion of patients with at least one grade 3—5 AE was similar in the crovalimab naive (37.0%) and
crovalimab switch (33.8%) populations, and most were grade 3 events. Grade 4 events were
experienced in 7.3% and 3.5% of patients in the crovalimab naive and crovalimab switch populations,
respectively.

The number of SAEs per 100 PYs in the total crovalimab population was 28.0 (95% CI: 24, 33) and
31.32 (95% CI: 18, 50.86) in the total eculizumab population. SAEs considered by the investigator as
possibly related to crovalimab treatment include: type 3 immune complex mediated reaction (8
patients, 2%), upper respiratory tract infection (2 patients, 0.5%), bacteraemia, sepsis,
thrombocytopenia, pyrexia, infusion related reaction, axonal neuropathy, epistaxis (single cases,
0.3%).

In the total crovalimab population, the number of deaths due to AEs per 100 PYs was 1.6 (95% CI:
0.69, 3.13) versus 2.0 (95% CI: 0.05, 10.91) in the total eculizumab population. Three patients in the
crovalimab naive population experienced grade 5 AEs of subdural haematoma, respiratory tract
haemorrhage, and myocardial infarction. One patient in the crovalimab switch population died due to a
colorectal cancer AE. 8 patients in the total crovalimab population experienced grade 5 AEs of subdural
haematoma, respiratory tract haemorrhage, myocardial infarction, colorectal cancer, COVID-19,
COVID-19 pneumonia, pneumonia aspiration and death (unexplained cause; patient died in his sleep
and had no symptoms in the days preceding death, with normal haematologic laboratory data. An
autopsy was not performed, considered natural death). One patient in the total eculizumab population
died. This patient died on Study Day 71 due to an ischaemic stroke, which occurred 28 days after the
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last study drug administration. All these cases were assessed as not related to crovalimab by the
Investigator. After the SRR CCOD for Studies BO42161 and BO42162 (31 May 2023), one additional
death occurred in the crovalimab switch population in Study BO42162. This patient experienced a fatal
subdural haematoma on 9 June 2023. This AE was assessed as not related to crovalimab treatment by
the Investigator and the patient had many risk factors (MDS, low platelet count at baseline...).

The proportion of patients who experienced injection site reactions was 4.7% in the crovalimab naive
population and 11.9% in the crovalimab switch population. The majority of events were grade 1-2 in
severity. Three grade 3 injection related reactions were reported in two patients in the crovalimab
switch population. These AEs of injection site reactions, resolved with no dose
modification/interruption. The most frequently reported symptoms of injection site reactions were
(crovalimab naive and crovalimab switch population, respectively), headache (2.1% and 3%), injection
site erythema (1.0% and 1.0%), malaise (0% and 1%), erythema (0% and 1.1%), pruritus (0% and
1%) and myalgia (0% and 1.0%). However, it remains unclear if the ADR “injection related reactions”
in section 4.8 of SmPC encompasses systemic and local injection related reactions. Injection reactions
type local site was then added as ADR in the section 4.8 of the SmPC.

The proportion of patients who experienced infusion related reactions was 10.6% in the total
crovalimab and 8.1% in the total eculizumab populations. All events were grade 1-2. The most
frequently reported symptoms of infusion related reactions in the crovalimab naive and crovalimab
switch populations, respectively were headache (9.4% and 4.9%), rash (1.0% and 1.1%), abdominal
pain (1.0% and 0%), pyrexia (1.0% and 0%) and dizziness (0.5% and 1.1%).

Overall, the number of reported infections per 100 PYs was lower in the total crovalimab population
(91.5, 95% CI: 83.33, 100.24) compared to the total eculizumab population (123.3, 95% CI: 94.77,
157.79). The most frequently reported infections in the total crovalimab and total eculizumab
populations were COVID-19 (33% vs 9.9%), upper respiratory tract infection (18.6% vs 9.9 %), and
urinary tract infection (8.7% vs 6.3%), respectively. The majority were grade 1-2 events. In the total
crovalimab and total eculizumab populations, grade 3 events were experienced in 9.4% and 3.6% of
patients. One patient in the total eculizumab population experienced a grade 4 infection (central
nervous system infection). In the total crovalimab population, 2 patients experienced grade 4
infections (pyelonephritis and COVID-19), and 3 patients experienced grade 5 infections (COVID - 19,
COVID - 19 pneumonia, and pneumonia aspiration) considered unrelated to treatment. The incidence
rate of grade 3-5 infection AEs per 100PY in the total crovalimab (9.7, 95% CI: 7.19, 12.86) is
comparable to the total eculizumab population (11.8, 95% CI: 4.31, 25.57).

There were no cases of infection with N. meningiditis (including Meningococcal meningitis) in studies
with PNH. But there was one case of meningococcal meningitis in study BO42354, in paediatric
patients with atypical haemolytic uremic syndrome. The patient experienced Meningococcal meningitis
on Day 430 (grade 3). The pathogen was identified as Neisseria meningitidis serotype X (the patient
was vaccinated against serotype ACWY). The event subsequently resolved after 4 days, with no change
to crovalimab treatment.

The median time to onset of the first infection was longer in the total crovalimab population (22.1
weeks) compared to the total eculizumab population (7.9 weeks). The median duration of infections
was comparable between the total crovalimab population (1.3 weeks) and the total eculizumab
population (1.6 weeks).

Up to updated CCODs, the number of reported infections and SAEs per 100 PYs respectively was
comparable between the crovalimab naive (88.5, 95% CI: 77.53, 100.50) (7.9, 95% CI: 4.87, 12.03)
and crovalimab switch populations (94.9, 95% CI: 82.90, 108.14) (9.7, 95% CI: 6.15, 14.56).

The median time to onset of the first infection was longer in the crovalimab naive population (30.4
weeks) compared to the crovalimab switch population (13.7 weeks). The median time to onset of the
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first serious infection was also longer in the crovalimab naive population (40.8 weeks) compared to the
crovalimab switch population (16.6 weeks). This difference may have been due to patients who
switched to crovalimab and were already exposed to a C5 inhibitor prior to the start of treatment.
Increased susceptibility to infections is a known risk associated with C5 inhibitors. In Study YO42311,
one patient was diagnosed with serious grade 3 bacteraemia, and Neisseria subflava was the pathogen
confirmed in blood cultures. The applicant clarified that this infection was not a meningococcal infection
and described the occurrence of the single case of serious grade 3 bacteraemia with Neisseria subflava
in Section 4.8 of SmPC.

There were 2 cases of opportunistic infections assessed as not related to crovalimab and did not
require change to study treatment and resolve in a timely manner when appropriate treatment is
administered.

Up to CCOD, 9.9% of patients in the total crovalimab population experienced hypersensitivity other
than type III hypersensitivity reactions (crovalimab naive (6.3 %) and crovalimab switch (13.4 %)).
The most frequently reported event in the crovalimab naive population and crovalimab switch
population was injection related reaction (4.2 % and 11.4 %). Two patients in the crovalimab switch
population had grade 3 events (hypersensitivity and circulatory collapse) which resolved with no dose
modification/interruption. Two patients (1.1%) in the crovalimab switch population reported Type IV
hypersensitivity reaction; both were grade 1-2.

Patients who switched from eculizumab or ravulizumab to crovalimab (and vice versa) are at risk of
developing DTDC-associated type III hypersensitivity reactions (19.4%) because crovalimab binds to a
different epitope than eculizumab and ravulizumab. In the eculizumab switch population, the
proportion of patients who experienced Type III hypersensitivity reactions was 17.2%. In these 30
patients, 19 patients (63.3%) had a grade 1-2 event, and 11 patients (36.7%) had grade 3 events. In
the ravulizumab switch population, the proportion of patients who experienced Type III
hypersensitivity reactions increased from 23.8% as reported in the SCS to 33.3% at the SRR CCODs.
In these 9 patients, four patients (44.4%) had a grade 1 or 2 event, and 5 patients (55.6%) had grade
3 events.

One patient (0.5%) each also reported a PT of grade 3 axonal neuropathy and grade 2 injection related
reaction. Axonal neuropathy occurred at the same time with other symptoms (arthralgia, myalgia...)
indicative of type III immune complex mediated reaction in a patient after switching from crovalimab
to ravulizumab. Peripheral neuropathy could be a symptom of drug induced hypersensitivity vasculitis.
Axonal neuropathy has been added among symptoms of type III hypersensitivity reactions in section
4.4 of the SmPC.

The most frequently reported symptoms of T3H reactions were arthralgia (8.5 %), rash (6.5 %),
pyrexia (4%) myalgia (3%), and abdominal pain upper (1.5%). None of the T3H reactions had renal
manifestations. Most symptoms were grade 1-2. Grade 3 symptoms were experienced in 6.5% of
patients and there were no grade 4 symptoms. Note, three patients had unresolved Type III
hypersensitivity reactions up to SRR CCODs.

Median time to onset and median duration were comparable between patients who switched from
eculizumab and ravulizumab. Median time to onset for eculizumab switch patients was 1.5 weeks
(range: 0.7-4.4 weeks) and median duration was 1.7 weeks (range: 0.4-34.1), whereas in
ravulizumab switch patients median time to onset was 2.0 weeks (range: 1.3-4.3 weeks) and median
duration was 1.7 weeks (range: 0.6-11.9). The applicant updated the SmPC section 4.8 to inform
prescribers that 6.1% of patients (2 of 33) experienced an immune complex reaction with a time to
onset that exceeded 4 weeks. This is endorsed.
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Safety in patients switching from ravulizumab is based on only 21 patients. Overall, safety data seems
consistent with the safety profile observed for the total crovalimab population, with the exception of
type III hypersensitivity reactions which was consistent with the general crovalimab switch population.
No fatal AEs (grade 5 AEs) occurred in prior ravulizumab treated patients. One patient discontinued
from study treatment due to AE (PT: sepsis) and two patients experienced an AE leading to dose
modification/interruption (PT: nasopharyngitis and infusion related reaction). Given eculizumab and
ravulizamab are both C5 inhibitors which binds to the same C5 epitope, it is not expected the safety
profile of switch patients to be different.

At post-baseline, abnormal ECG data (QTcF values) were comparable between the total crovalimab and
total eculizumab populations. Change from baseline of > 60 ms was reported in 0.8% of total
crovalimab and 1.9% of total eculizumab populations.

Of the total crovalimab population, 10.3% of patients were 265 years of age. Incidence of safety
parameters was higher in patients 265 years of age compared to patients aged 18—64, namely SAEs
(42% and 21%, respectively), fatal AEs (9.3% and 1.2%), AEs leading to dose modification/
interruption and withdrawal from treatment and grade 3—5 AEs (55.8.0% and 33.4%, respectively).
This is in part could be due to a higher number of co-morbidities in this patient subgroup. Notably,
97.4% of crovalimab treated patients aged =65 years had a condition as part of their medical history,
compared to 77.4% of crovalimab treated patients aged 18-64. Furthermore, the imbalance is not
really driven by a specific safety concern that is occurring in elderly patients, and instead relates to a
broad range of SOCs and PTs. Last, the number of elderly patients (n=39) is considerably smaller than
the size of the 18-64 years population (n =327). As such, imbalances in safety parameters between
these two groups should be interpreted with caution.

Given the very limited number of patients in the = 100 kg weight cohort, no firm conclusion could be
drawn on the impact of body weight on the safety profile.

There was no evidence from clinical trials to properly assess haemolysis risk and the known
manifestations of untreated PNH and to allow to propose a time frame to detect haemolysis symptoms
in patients who do not start treatment with other complement inhibitors after discontinuation of
crovalimab. The SmPC was updated to consider restarting appropriate treatment if signs and
symptoms of haemolysis occur after discontinuation, including elevated LDH.

Overall, across the crovalimab naive and crovalimab switch populations, the baseline prevalence was
9.6% (37 patients out of 387) and the incidence of treatment-emergent ADA was 30.1% (118 patients
out of 392) at the updated CCODs, compared with a baseline prevalence of 10% (37 patients out of
371) and an incidence of treatment-emergent ADA of 27% (103 patients out of 375). At the SRR
CCODs, the number of patients with transient ADA was low (17 patients); most of the patients had
persistent ADA (91 patients), and the median time to ADA onset was 15.9 weeks (range 1.1 to 72.3
weeks).

Neutralising ADAs were detected in 5 patients out of 111 ADA-positive patients (nAb status missing in
7 patients). It should be however noted that the current assay may underestimate the number of
patients with positive nAbs, given that the drug tolerance (which is the crovalimab concentration that
still results in detectable ADA signal) does not cover the therapeutic concentrations of crovalimab.

Imbalances were noted in safety parameters between ADA-positive and ADA-negative patients.
Specifically, the incidence of grade 3-5 AEs was higher in ADA-positive patients (46.0%) compared to
ADA-negative patients (30.6%) in the total crovalimab population. the main contributors for this
imbalance are AEs from Investigations and Infections and Infestations SOC. Conversely, reported
incidence rates of AEs which are typically associated with immunogenicity (injection site reactions,
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infusion related reactions) are either comparable or lower in ADA-positive compared to ADA-negative
patients.

In the total crovalimab population, the number of AEs leading to dose modification/ interruption per
100 PYs (5.36 (95% CI: 3.18, 8.47)) was similar compared to the total eculizumab population (6.03
(95% CI: 1.24, 17.62)). The most frequently reported AEs in the total crovalimab population were
COVID-19 (1.3%), type III immune complex mediated reaction (0.5%) and infusion related reaction
(0.5%).

1.1% (4 patients) of the total crovalimab population and 0.9% (1 patient) of the total eculizumab
population experienced at least one AE leading to treatment discontinuation. The 4 AEs leading to
treatment discontinuation in the total crovalimab population were demyelinating polyneuropathy,
thrombocytopenia, type III immune complex mediated reaction, and sepsis.

Long-term safety results are limited, based on 44 patients from study BP39144 with median treatment
duration of 4.69 years. No patients discontinued from the study due to an adverse event. A total of 43
(97.7%) patients experienced at least one AE. There was one death (in a patient who switched from
eculizumab). No AEs resulted in withdrawal of a patient from the study. 43.2% of patients experienced
at least one SAE. 31.8% of patients experienced AEs that were considered by the investigator to be
related to crovalimab treatment. One (2.3%) patient experienced a serious AE not related to
crovalimab that led to dose interruption.

The most frequently reported AEs were nasopharyngitis (38.6%), Covid-19 (34.1%), upper respiratory
tract infection (29.5%) headache (25.0%), back pain (22.7%), pyrexia (22.7%), arthralgia (20.5%)
cough (20.5%). Two out of 26 patients (7.7%) who switched from eculizumab experienced AESIs of
Type III hypersensitivity reactions. Both of these AESIs were mild to moderate in intensity and
occurred during the primary treatment period. 6.8% of patients experienced at least one infusion-
related reaction and 4.5% of patients (5.6% of treatment-naive patients and 3.8% of switched
patients) experienced at least one injection-site reaction up to the CCOD. All events were mild in
intensity. Two AESI of abnormal liver function tests were reported in one naive and one switch PNH
patient but were not related to treatment with crovalimab. Based on the long-term data presented, no
new safety issues are raised and the safety profile of crovalimab is consistent with the safety data
presented in the SCS in the initial submission.

Assessment of paediatric data on clinical safety

Of the total crovalimab population, 3% of patients were paediatrics aged <18 years. This represents
only 12 paediatric patients (9 treatment-naive and 3 switch patients with PNH). Of these 12 paediatric
patients, 9 patients were Asian. All 12 (100%) paediatric patients reported at least one AE, and the
majority of AEs (83.3%) were of grade 1-2. Two (16.7%) patients experienced grade 3-5 AEs. Six
(50.0%) patients experienced AEs that were assessed as related to study treatment by the
Investigator. No paediatric patient reported a fatal AE, an SAE or an AE that led to drug
interruption/modification or withdrawal.

There was one case of meningococcal meningitis (grade 3) in study BO42354, evaluating crovalimab in
paediatric patients with atypical haemolytic uremic syndrome.

Main AEs reported in paediatrics were related to investigations SOC and GI disorders. One renal injury
event was reported in a paediatric patient naive to crovalimab. This case was described and considered
not related to treatment. The number of patients is small in each group based on race (White n=2,
Asian n=9 and 1 unknown), it is then difficult to have a clear conclusion on the relevance of safety
findings observed in Asian patients to the white paediatric patients.

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

2.6.10. Conclusions on the clinical safety

Overall, the safety profile of crovalimab appears similar to that of eculizumab in patients with PNH,
both in treatment naive patients and in patients already on treatment with eculizumab or ravulizumab.

The most commonly reported adverse events with crovalimab were pyrexia, headache, infections,
infusion related reactions, injection related reactions (only crovalimab due to SC administration) and
type III hypersensitivity only in switch patients. Meningococcal infection is an important risk of
crovalimab related to its mode of action.

2.7. Risk Management Plan
2.7.1. Safety concerns
The applicant proposed the following summary of safety concerns in the RMP:

Table 87: Summary of safety concerns

Summary of safety concerns

Important identified risks Serious infections
Infusion and injection-related reactions

ravulizumab to crovalimab (and vice versa))
Meningococcal infection
Immunogenicity

Type III immune complex reactions (patients switching from eculizumab or

Important potential risks Serious haemolysis after drug discontinuation
Malignancies and haematological abnormalities

Missing information Use in pregnhancy and/or breastfeeding

2.7.2. Pharmacovigilance plan

Table 88: On-going and planned additional pharmacovigilance activities

Study S Safety Concerns
Status Summary of Objectives Addressed

Milestones Due Date(s)

Category 1—mposed mandatory additional pharmacovigilance activities that are conditions of the marketing authorization

Not applicable

Category 2—mposed mandatory additional pharmacovigilance activities that are Specific Obligations in the context of a conditional marketing
authorization or a marketing authorization under exceptional circumstances

Not applicable

Category 3—Required additional pharmacovigilance activities (by a competent authority such as CHMP/PRAC or NCA}—i.e., studies that investigate
a safety concern or evaluate the effectiveness of risk minimization activities

Study The primary objectives for this study are as follows: Important Risks: Final Protocol 31 December
MO45473: + To estimate the frequency of adverse events among 3 :
Crovalimab patients exposed to crovalimab (i.e. cases of serious Serious infections,

Safety Stud hemolysis in patients who discontinue crovalimab, serious Meningococcal infection,
arety Study infections, meningococcal infection, and malignancies and — Serious hemolysis after FirstInterim 31 October 2026
to hematologic abnormaiities) crovalimab discontinuation,  Report (subsequent

Characterize interim reports to

+ To evaluate pregnancy and infant outcomes in

Safety limab- d PNH patient Malignancies and
Events and crovaiimab exposs patients hematological abnormalities be provided every

y To estimate the frequency of adverse pregnancy 2 years thereafter
Special outcomes (during pregnancy and during 1 year with the PBRER)
Conditions postpartum) and birth outcomes (i.e., live births, Missing information:
Including spontaneous abortions, stillbirths, elective terminations, Pregnancy and/or )

and preterm births) Final Clinical 31 December

Pregnancy breastfeeding
and Infant To estimate the frequency of adverse Study Report 2036

fetal/neonatal/infant outcomes (i e, major and minor

Qutcomes in
the IPIG congenital malformations, gestational age , postnatal
el growth and development) and serious safety events at
Registry birth and through at least the first year of life of infants
Estimate the frequency of serious safety event and
Planned infant outcomes among women treated with crovalimab

by breastfeeding status
IPIG=International PNH Interest Group; PBRER-Periodic Benefit-Risk Evaluation Report; PNH=paroxysmal nocturnal hemoglobinuria.
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2.7.3. Risk minimisation measures

Table 89: Risk minimisation measures

Safety concern

Risk minimization measuras

Pharmacovigilance
activities

Serious infections

Routine risk minimization measures:
Routine risk communication is described in:
- SmPFC Section 4_ 4 — Special warmings
and precautions for Use
Recommendation to vaccinate patient per
local guidelines to prevent Sfrepiococcus
onevmoriiae and Hasmopfifus infuenzae
type b infections._
Recommendation to monitor patients
closely with an active systemic infection for
signs and symploms of worsening infection.
Additional risk minimization measures:
Education materials: guides for prescribing
HCFPs and patients/caregivers.

Routine
pharmacowvigilance
activities beyond
adverse reactions
reportimg and signal
detection:

Mone

Additional
pharmacovigilance
activities:

Study MO45473

Infusion- and
injection-related
reactions

Routine risk-minimization measures:
Routine risk communication is described in:
- SmPC Section 4.2 — Posology and
method of administration
- SEmPC Section 4.4 — Special warnings
and precautions for use
Recommendation that patient'caregiver many
administer SC dosing without HCP
supervision after appropriate training, if
determined by the treating physician to be
appropriate.
Recommendation to slow down or interrupt
IV loading dose infusion in case of an IRR
or discontinue immediately if the pafient
experiences a serious hypersensinvity
reaction.
Recommendation for patient’ caregiver to
seek immediate medical attention if the
patient develops symptoms of serious
allergic reactions, including to confirmn with
the HCF regarding crovalimab freatment
continuation, and administration of
appropriate therapy.
Additional risk minimization measures:
Education materials: guides for prescribing
patienits/caregivers.
Additionallhy, patient cards will be provided

Routine
phammacowvigilance
activities beyond
adverse reactions
reporting and signal
detection:

Mone.

Additional
phamacowvigilance
activities:

Mone.

Safety concern

Risk minimization measures

Pharmacowvigilance
activities

Type I immune
complex reactions
patients switchimg
from eculizumakb
or ravulizumab to
crovalimab (and
wice versal

Routine risk-minimization measures:
Routine risk communication is described in:
- SmPC Section 4.4 — Special warnings
and precautions for use
Recommeandation to monitor for the first
30 days after switching from eculizumab or
ravulizumab to crovalimab for occurrence of
the symptoms of Type Il immune comples
reactions. Guidance prowvided for
appropriate treatments in the event of

Routine
pharmacowvigilance
activities beyond
adverse reactions
reportimg and signal
detection:

Mone._

Additional
pharmrmacowvigilance
activities:

Infection

Routine risk communication is described in:
- SmPC Section 4 32 — Contraindications
- SmPC Section 4.4 — Special warninags
and precautions for use
Requirement to vaccinate patient with a
tetravalent meningococcal vaccine at least
2 weeks prior to receiving the first dose of
crovalimab treatment: or if immediate
therapy with crovalimab is indicated in an
unwvaccinated patient, the required
waccination should be administered as soon
as possible and patients should receive
prophylactic antibiotics from the time they
start crovalimab treatment until 2 weeks
after vaccination; and to maintain up fo date
waccinations according to current local
guidelines.
Recommendation to closely monitor patient
for worsening of FMNH sympioms (including
hemolysis) upon vaccination.
Recommendation to monitor patient for
early signs of meningococcal infection and
consider use of antibiotics based on local
guidance, to inform patient of these signs
and symptoms and steps and urge them to
secek medical care immediately. Physician
must discuss the benefits and risks of
crovalimab treatment with patients.
Recommendation to provide patient with a
patient card and patient guide._

mild/moderate or severe reactions. Mone
Additional risk minimization measures:
Mone_

Meningococcal Routine risk-minimization measures: Routine

pharmacowigilance
activities beyond
adverse reactions
reporting and signal
detection:

Guided guestionnaire
Additional
pharmacovigilance
activities:

Study MOA45473
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Safety concern

Risk minimization measures

Pharmacowvigilance
activities

Meningoooccal
Infection {cont.)

Additional risk minimization measures:

- Education materials: guides for
prescribing HCPs and
patients/caregivers

- Patient card
- Controlled access program
- Vaccination/re-vaccination reminder

Serious hemolysis
after drug
discontinuation

Routine risk-minimization measures:

Routine risk communication is described in:

- SmPC Section 4_4 — Special warnings
and precautions for use

Requirement to closely monitor patient for

signs and symptoms of serious

infravascular hemolysis upon freatment

discontinuation if patient does not switch to

another treatment for PMNH.

Additional risk minimization measures:

Education materials: guides for prescribing

HCFs and patients/caregivers.

Routine
pharmacowvigilance
activities beyond
adwverse reactions
reporting and signal
detection:

Mone._

Additional
pharmacowvigilance
activities:

Study MO454T3

Malignancies and
hematological
abnormalities

Routine risk-minimization measures:
Mone

Additional risk minimization measures:
Mone

Routine
pharmacowvigilance
activities beyond
adwverse reactions
reporting and signal
detection:

Mone._

Additional
pharmacowvigilance
activities:

Study MO4547T3

Immunogenicity

Routine risk-minimization measures:

Routine risk communication is described in:

- SmPC Section 4_4 — Special warnings
and precautions for use

- SmPC Section 4. 82— Undesirable
Effects

Routine
pharmacowvigilance
activities beyond
adwverse reactions
reporting and signal
detection:

Mone._

Additional
pharmacowvigilance
activities:

Mone_

2.7.4. Conclusion

The CHMP considers that the risk management plan version 1.0 is acceptable.

2.8. Pharmacovigilance

2.8.1. 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.

2.8.2. Periodic Safety Update Reports submission requirements

The requirements for submission of periodic safety update reports for this medicinal product are set
out in the Annex II, Section C of the CHMP Opinion. The applicant did request alignment of the PSUR
cycle with the international birth date (IBD). The IBD is 06.02.2024.

2.9. Product information

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.
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2.9.2. Additional monitoring

Pursuant to Article 23(1) of Regulation No (EU) 726/2004, Piasky (Crovalimab) 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 and it is also a biological product.

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.

3. Benefit-Risk Balance
3.1. Therapeutic Context

3.1.1. Disease or condition

The agreed indication for crovalimab is Piasky as monotherapy is indicated for the treatment of adult
and paediatric patients 12 years of age or older with a weight of 40 kg and above with paroxysmal
nocturnal haemoglobinuria (PNH):

. In patients with haemolysis with clinical symptom(s) indicative of high disease activity.

. In patients who are clinically stable after having been treated with a complement component 5
(C5) inhibitor for at least the past 6 months.

PNH is an acquired, rare, clonal and potentially life-threatening non-malignant haematologic disease
characterised by complement-mediated red blood cell (RBC) haemolysis, with or without
haemoglobinuria, an increased susceptibility to thrombotic episodes, and/or some degree of bone
marrow dysfunction.

While spontaneous remission has been reported, the disease generally follows a clinically progressive
course.

3.1.2. Available therapies and unmet medical need

Historically, management of PNH was limited to the use of supportive treatments, such as blood
transfusions and anticoagulation therapy. Other supportive treatments are now part of the therapeutic
landscape to reduce symptoms, stimulate haematopoiesis and limit complications.

Allogeneic bone marrow transplantation (BMTx) is the only curative treatment but is associated with
substantial morbidity and mortality. Complement inhibitor therapies such Soliris and Ultomiris, two C5
inhibitors approved in 2007 and 2019 respectively are symptomatic treatments aimed to improve the
quality of life (QoL) of adult patients with PNH. Recently, new medicines have been authorised such as
Aspaveli, a C3 inhibitor targeting the proximal complement, Fabhalta, a proximal complement inhibitor
that specifically binds to FB to inhibit the activation of the AP and amplification loop and Voydeya an
oral small molecule reversible inhibitor of complement factor D (FD) that selectively blocks the
complement alternative pathway (AP).

3.1.3. Main clinical studies

The main evidence for efficacy and safety is based on the pivotal study BO42162 (hereafter mentioned
as Study 162 or COMMODORE 2), a Phase 3, randomised, eculizumab-controlled study in PNH
paediatric and adult subjects not previously treated with complement inhibitors.
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Supportive data were provided from study BO42161 (hereafter mentioned as Study 161 or
COMMODORE 1), a randomised, eculizumab-controlled supportive study in PNH paediatric and adult
subjects currently treated with complement inhibitors and Study YO42311 (hereafter mentioned as
Study 311 or COMMODORE 3), a single-arm supportive study in Chinese PNH adult and adolescent
subjects not previously treated with complement inhibitors. Longer-term data were provided from an
ongoing Phase I/II adaptive study BP39144 (hereafter mentioned as Study 144) aimed to assess
safety, efficacy, PK and PD in healthy volunteers and patients with PNH (all adults).

As of 16 November 2022, a total of 204 adult patients were randomised in Study 162 to crovalimab
(Arm A, n=135) or to eculizumab (Arm B, n=69). 6 paediatric patients entered the paediatric
descriptive Arm C.

Randomised treatment arms were overall balanced in terms of age and weight, baseline medians being
comparable between both arms: 37 years and 66.1 kg in the crovalimab arm and 38 years old and
62.2 kg in the eculizumab arm. Baseline disease characteristics were also balanced as median age and
time from PNH diagnosis were also comparable: 30.97 years at diagnosis and 2.56 years since then in
the crovalimab group compared to 32.11 and 2.93 years in the control group).

Regarding exposure, median treatment duration was similar between both arms: 20.1 weeks (range:
0.1-23.1 weeks) in the crovalimab arm (Arm A), compared to 22.1 weeks (range: 6.1-26.1 weeks) in
the eculizumab arm (Arm B). Treatment compliance was high in both arms.

Crovalimab self-administration or drug administration by a caregiver was permitted starting at Week 9,
after training and confirmation of proficiency by the healthcare provider. Overall, this was not
associated with medication error leading to dose modification nor major protocol deviations.

Major protocol deviations were more frequent in the crovalimab arm when compared to the eculizumab
(62.2% vs 52.2%, respectively), the majority of them being about procedural deviations due to
COVID-19 restrictions according to the applicant. However, humerous patients had a protocol deviation
of ‘dose missed or out of window’ and those were rarely considered related to COVID-19 in both arms
(4.0% and 1.5%, respectively). Based on the complementary data provided, no impact of efficacy and
safety is expected. Clarifications regarding reasons for exclusion from PP set were provided upon
request and indicate no major discrepancies between treatment arms regarding proportion of excluded
patients or reasons for exclusion.

Requirements regarding use of concomitant therapies during treatment period were lacking, i.e. no
stable dose of concomitant therapies was required after randomisation. The potential influence of
immunosuppressants, corticosteroids, androgens and erythropoietin on efficacy results was discussed.
Due to the lack of rules regarding concomitant therapies upon enrolment, it remains difficult to
disentangle the possible impact of concomitant therapies on observed efficacy results. However, given
the small number of patients who experienced an initiation or dose change in the medications of
interest, and the relatively balanced distribution of those patients between the randomised treatment
arms, no major effect on efficacy results is expected. Regarding erythropoietin, a more pronounced
imbalance was reported regarding erythropoietin use in COMMODORE 2: 7 patients in crovalimab arm
vs 0 patients in eculizumab group initiated erythropoietin or its derived products prior to study entry or
during primary treatment period. Based on provided information, it can be agreed that the use of
erythropoietin and its derivatives had no major impact on overall efficacy results.

Resue crovalimab doses were allowed per protocol. Four patients from Arm A received one or two 340
mg IV crovalimab rescue doses, along with 2 Arm B Switch patients. The corresponding cases were
further discussed to support the language present in the SmPC. The majority of patients who received
a rescue dose during primary treatment period were considered to be ‘non-responders’ as they either
did not achieve TA (5 out of 6 patients) or had experienced a BTH event (5 out of 6 patients), and
none achieved haemoglobin stabilisation. Overall, it is considered that the additional doses of
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crovalimab did not provide any additional benefit in terms of LDH and haemolysis control in any of the
above-mentioned cases. Therefore, there is no clear evidence to support the benefit of rescue dosing
in patients in the study and no need for inclusion of rescue dosing in the label.

3.2. Favourable effects

In the crovalimab arm, 65.7% (95% CI: 56.91, 73.52) of patients were transfusion-free from baseline
through Week 25 compared to 68.1% (95% CI: 55.67, 78.53) of patients in the eculizumab arm. Non-
inferiority was demonstrated with a weighted difference of - 2.8% and a lower limit of the 95% CI of -
15.67%. This was supported by the sensitivity analyses and data in Arm B Switch patients: 33 out of
43 achieved transfusion avoidance through switch Week 25 (76.7%, 95% CI: 61.00, 87.72).

Criteria for transfusion, including symptom descriptions, were pre-defined in the protocol, for patients
who had haemoglobin values of 7-9 g/dL. The final decision was left to the clinical judgment of the
investigator and depended on assessment of severity of symptoms. Considering the open-label design
of the study, possibility of bias for the co-primary endpoint of transfusion avoidance was discussed
upon requested and ruled out.

The mean proportion of patients with haemolysis control from Week 5 through Week 25 was 79.3%
(95% CI: 72.86, 84.48) for the crovalimab arm and 79.0% (95% CI: 69.66, 85.99) for the eculizumab
arm.

There was a large proportion of Asian patients enrolled in the pivotal study, however subgroup
analyses for co-primary endpoints did not show any clear differences according to the race of the
subjects included. This was reassuring in terms of the representativeness of the complement inhibitor-
naive target population.

The proportion of patients with a BTH event from baseline through Week 25 was 10.4% (95% CI:
6.04, 17.21) in the crovalimab arm compared with 14.5% (95% CI: 7.54, 25.50) in the eculizumab
arm.

The proportion of patients reaching haemoglobin stabilisation from baseline through Week 25 was
63.4% (95% CI: 54.63, 71.45) in the crovalimab arm compared to 60.9% (95% CI: 48.35, 72.17) in
the eculizumab arm.

Patient reported outcomes were evaluable in a great number of patients, allowing to adequately
appreciate the effects of crovalimab treatment on PNH patients’ QoL. Improvement in fatigue was
observed by Week 2, with the mean score increasing to 40.9 points (95% CI: 39.57, 42.28) in the
crovalimab arm compared with 38.9 points (95% CI: 36.35, 41.47) in the eculizumab arm. Further
improvement in levels of fatigue were reported up to Week 25, with the mean score increasing to 44.3
points (95% CI: 43.15, 45.52) in the crovalimab arm compared with 41.4 points (95% CI: 39.29,
43.47) in the eculizumab arm at Week 25.

Results from supportive study COMMODORE 3 (also in complement inhibitor-naive subjects) were
overall consistent with results presented in the pivotal study.

Data in patients who switched to crovalimab (COMMODORE 1) are purely descriptive, as efficacy
endpoints were downgraded to exploratory endpoints due to recruitment challenges. However,
consistency is observed with results in complement inhibitor-naive patients: the mean proportion of
patients treated with crovalimab achieving haemolysis control (central LDH < 1.5 x ULN) through
Week 25 was 92.9% (vs. 79.3% [95%CI: 72.86, 84.48] in COMMODORE 2), 79.5% (vs. 65.7% [95%
CI: 56.91, 73.52]) of patients avoided transfusion. At least one BTH event was reported in 10.3% of
patients (vs. 10.4% [95% CI: 6.04, 17.21]) and 59.0% (vs. 65.7% [95% CI: 56.91, 73.52]) of
patients presented stabilised haemoglobin.
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Results in Arm B switch patients of study BO42162 are also globally in line with those results.
Acknowledging the similar PK, PD and safety profile and the absence of evidence towards differences in
PNH pathogenesis and response to treatment between complement inhibitor-naive and switch patients,
it is considered that the data could be extrapolated from the former subpopulation to the latter.

Although extrapolation is supported and similar efficacy responses were observed in both settings,
further clarifications were requested, considering the limited pool of ravulizumab switch patients. The
applicant presented thorough analyses of LDH fluctuations and BTH events for ravulizumab switch
patients compared to eculizumab switch patients. Despite difference in sample sizes and indirect
comparison bias, no major differences were observed. These findings were reinforced by data
supportive of the overall benefit of crovalimab treatment in terms of transfusion avoidance in both
switch subpopulations.

This extrapolation also covers the PNH adolescents =12 years of age and =40 kg, as available
paediatric data are limited to the complement inhibitor-naive population (9 patients among studies
COMMODORE 2 and 3, aged 13-17 years and of body weight =40 kg). Further results are expected by
March 2028, date of completion of the PIP for crovalimab (EMEA/002709/PIP01/19/M01). Efficacy
results obtained in paediatric patients are only exploratory and descriptive which is acceptable as
powered analysis would not be feasible due to rarity of disease in this subgroup. All treatment-naive
paediatric patients reached central LDH < 1.5 x ULN by Week 4 and this was maintained at each visit
during the primary treatment period in 7 out of the 9 patients. Other 2 patients also maintained good
clinical response despite some fluctuations of LDH above 1.5xULN.

Six out of the 9 paediatric treatment-naive patients achieved transfusion avoidance and haemoglobin
stabilisation from baseline to Week 25.

No BTH events were reported from baseline to Week 25. Overall, presented results pointed to a
favourable effect of crovalimab treatment of paediatric patients and are consistent with results
observed in complement inhibitor naive adult patients treated with crovalimab (Arm A of pivotal study
B042162).

3.3. Uncertainties and limitations about favourable effects

In the context of a single pivotal trial, results of Study BO42162 are expected to be “particularly
compelling with respect to internal and external validity, clinical relevance, statistical significance, data
quality, and internal consistency.” (CPMP/EWP/2330/99).

However, no data are available in PNH patients aged less than 13 years and weighing less than 40 kg
since no patients under 12 years of age or weighing less than 40 kg were included in the studies
presented. Besides, there is no posology recommendations for patients under 40 kg. This has been
reflected in the amended indication, along with the use of crovalimab as a monotherapy. Mention of
complement component 5 (C5) was added within the indication for clarity.

Efficacy of crovalimab in terms of haemolysis control and TA was numerically lower in elderly patients
(=265 years old). Considering the fact that only 12 elderly patients received crovalimab and 9 received
eculizumab, no firm conclusions could be drawn, Section 4.2. of the SmPC has been amended in order
to reflect the current knowledge and data gaps in this regard.

Additional discussion on efficacy and safety in patients whose dose was modified due to sustained IVH
or qualifying BTH events was also provided, however due to small number of events, heterogeneity of
response after increase in dose and confounding factors related to ADA positivity, no recommendation
regarding increase in dose can be provided at this time beyond those related to weight increase.
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Efficacy of crovalimab in adult patients switching from other C5 inhibitors (mainly eculizumab) is based
on exploratory and descriptive data, without any data in paediatric switch patients.

Regarding QoL, assessment of FACIT-Fatigue and other PROs could be influenced by patients’
knowledge of their treatment assignment.

Also, a total loss of pharmacological activity was reported in 11 patients. Despite the narratives
provided, it is not possible to determine the reasons for this loss of activity due the low proportion of
patients concerned and the unique clinical context of each of them.

3.4. Unfavourable effects

The median treatment duration was 68.1 weeks (range: 0.1-136.1weeks) for the crovalimab naive
population and was 56.3 weeks (range: 0.3—136.4 weeks) for the crovalimab switch population.

Injection site reactions were overall reported in 4.7% of the crovalimab naive population and 11.9% of
the crovalimab switch population. Only 2 patients had a grade 3 injection related reactions, which
resolved with no dose modification/interruption. The most frequently reported symptoms of injection
site reactions were (crovalimab naive and crovalimab switch population, respectively), headache (2.1%
and 3%), injection site erythema (1.0% and 1%), malaise (0% and 1.1%), erythema (0% and 1.1%),
pruritus (0% and 1.1%) and myalgia (0% and 1.1%).

Infusion related reactions were reported in 10.2% in the total crovalimab and 8.1% in the total
eculizumab populations. All events were grade 1-2. The most frequently reported symptoms of infusion
related reactions in the crovalimab naive and crovalimab switch populations, respectively were
headache (9.4% and 4.9%), rash (1.0% and 0.5%), abdominal pain (1.0% and 0%), pyrexia (1.0%
and 0%) and dizziness (0.5% and 1%).

Infections: the incidence of all grade infections was 64.6% in Crovalimab arm (number of events per
100 PYs was 91.5 (95% CI: 83.33, 100.24)) and 37.8% (number of events per 100PY was 123.3,
(95% CI: 94.77, 157.79)) in eculizumab arm. Of these, 10.7% were grade 3-5 AEs (comparing to
4.5% for Ecu) and 9.7% were serious events (comparing to 5.4% for Eculizumab). The most
frequently reported infections in the total crovalimab and total eculizumab populations were COVID-19
(35.4% vs 31.3%), upper respiratory tract infection (26% vs 11.4%), and urinary tract infection
(10.4% vs 7%), respectively. There were no cases of infection with N. meningitidis (including
Meningococcal meningitis) in studies with PNH. However, there was one case of Meningococcal
meningitis in Study BO42354, in paediatric patients with atypical haemolytic uremic syndrome.

Type III hypersensitivity reactions: Patients who switched from eculizumab or ravulizumab to
crovalimab (and vice versa) are at risk of developing DTDC-associated type III hypersensitivity
reactions. The majority of events were grade 1-2, and 8.0% of patients had grade 3 events. One
patient (0.5%) also reported a PT of grade 3 axonal neuropathy. One patient discontinued treatment
due to T3H event.

In the total crovalimab population, the number of deaths due to AEs per 100 PYs was 1.6 (95% CI:
0.69, 3.13) versus 2.01 (95% CI: 0.05, 11.20) in the total eculizumab population. 8 patients in the
total crovalimab population experienced grade 5 AEs of subdural haematoma, respiratory tract
haemorrhage, myocardial infarction, colorectal cancer, COVID-19, COVID-19 pneumonia, pneumonia
aspiration and death (unexplained cause).

In the total crovalimab population, the number of AEs leading to dose modification/ interruption per
100 PYs (3.6 (95% CI: 2.12, 5.65)) was similar compared to the total eculizumab population (5.9
(95% CI: 1.21, 17.16)). The most frequently reported AEs leading to dose modification/ interruption in
the total crovalimab population were COVID-19 (1.5%), type III immune complex mediated reaction
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(0.5%) and infusion related reaction (0.5%). The 4 AEs leading to treatment discontinuation in the
total crovalimab population were demyelinating polyneuropathy, thrombocytopenia, type III immune
complex mediated reaction, and sepsis.

Long-term safety results were overall consistent with the safety profile observed in pivotal studies.

Of the total crovalimab population, 3% of patients were <18 years. Of the total 12 paediatric patients,
all paediatric patients reported at least one AE, and the majority of AEs were of grade 1-2. Two
(16.7%) patients experienced AEs of grade 3—5. Six (50%) patients experienced AEs considered
related to study treatment by the investigator. No paediatric patient reported a fatal AE, an SAE or an
AE that led to drug interruption/ modification or withdrawal. There was one case of meningococcal
meningitis (grade 3) in study BO42354, evaluating crovalimab in paediatric patients with atypical
haemolytic uremic syndrome.

3.5. Uncertainties and limitations about unfavourable effects

Immune complex formation and reactions occurred in patients switching from eculizumab and
ravulizumab to crovalimab (and vice-versa) given that crovalimab binds to different epitope than other
C5 inhibitors. Among the 39 patients who experienced type III immune complex reactions, 23 patients
(59%) had a grade 1-2 event, and 15 patients (41%) had grade 3 events. One patient discontinued
treatment due to type III hypersensitivity reactions and events of type III immune complex reactions
remains unresolved in 14% of cases. Some patients had relatively longer Type III hypersensitivity
events (up to 34 weeks). Information on immune complex reactions has been added to section 4.4,
4.5 and 4.8 of the SmPC. In addition, type III immune complex reactions (patients switching from
eculizumab or ravulizumab to crovalimab (and vice versa)) has been added as an important identified
risk in the RMP.

Patients with active systemic bacterial, viral, or fungal infection within 14 days before first drug
administration were excluded in phase III studies. This has also been reflected in section 4.4 of the
SmPC. Serious infections have been added as an important identified risk in the RMP.

Despite there were no malignancies considered related to crovalimab and since a plausible relationship
has been established for eculizumab and the risk is included in the SmPC of eculizumab, a similar
pattern cannot be ruled out for crovalimab. Malignancies and haematological abnormalities have been
added as an important potential risk in the RMP.

Safety data in paediatric patients is limited particularly for long-term effects given the low number of
paediatric patients included in clinical studies.

Uncertainties mainly related to the observed difference in incidence of some AEs and the small sample
size of paediatric patients hamper drawing clear conclusion about the risk of immunogenicity on safety.
Immunogenicity has been added as an important identified risk in the RMP.
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3.6. Effects Table

Table 90: Effects Table for Piasky in treatment of adults and children with PNH (data cut-off:
16 November 2022)

Effect Short Treatment Control Uncertainties/ References

Description

N=135

Favourable Effects — treatment naive PNH patients

N=69

Strength of
evidence

Transfusion
avoidance
(TA)

Haemolysis
control

Breakthrough
haemolysis
(BTH)

Hb
stabilisation

Proportion of
patients who
achieve TA from
baseline through
Week 25

Mean proportion of
patients with
central LDH <1.5 X
ULN, from Week 5
through Week 25

Proportion of
patients with BTH
from baseline
through Week 25

Proportion of
patients with
stabilisation of
haemoglobin from
baseline through
Week 25

Short

Description

%,

(95%CI)

%
(95% CI)

%
(95% CI)

%
(95% CI)

65.7
(56.91,73.52)

79.3
(72.86, 84.48)

10.4
(6.04, 17.21)

63.4
(54.63, 71.45)

Treatment

68.1
(55.67, 78.53)

79.0
(69.66, 85.99)

14.5
(7.54, 25.50)

60.9
(48.35, 72.17)

Control

Difference in
proportions, %

(95% CI): -2.8%

(-15.67, 11.14)
NIM for 95%CI
lower limit = -
20%

QOdds ratio

(95%CI)
1.02 (0.57,
1.82)

NIM for 95% CI

lower limit = 0.2

Difference in
proportions, %
(95% CI)
-3.9% (-14.62,
5.26)

NIM for 95% CI

upper limit =20%

Difference in
proportions, %
(95% CI)

2.2% (-11.37,
16.31)

NIM for 95% CI
upper limit =-
20%

Uncertainties/

Strength of

BO42162

BO42162

BO42162

BO42162

References

N= 39

N=37

Favourable Effects — stable PNH patients previously treated with eculizumab

Transfusion
avoidance
(TA)

Proportion of
patients who
achieve TA from
baseline through
Week 25

%,

(95%CI)

79.5
(63.06, 90.13)

78.4
(61.34, 89.58)

evidence

Unc: Descriptive

data only

B0O42161,
randomised
arms
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Haemolysis
control

Breakthrough
haemolysis
(BTH)

Hb
stabilisation

Mean proportion of
patients with
central LDH <1.5 X
ULN, from Week 5
through Week 25
Proportion of
patients with BTH
from baseline
through Week 25
Proportion of
patients with
stabilisation of
haemoglobin from
baseline through
Week 25

%

(95% CI)

%
(95% CI)

%
(95% CI)

92.9
(86.62, 96.39)

10.3
(3.34, 25.16)

59.0
(42.19, 74.02)

93.7

(87.26, 97.04)

13.5

(5.08, 29.57)

70.3

(52.83, 83.56)

Favourable Effects — stable PNH patients previously treated with ravulizumab (n=19)

Transfusion Proportion of %, 57.9 Unc: Descriptive BO42161,
avoidance patients who (95%CI) (33.97, 78.88) data only, Arm C
(TA) achieve TA from uncontrolled data
baseline through
Week 25
Haemolysis Mean proportion of % 95.8
control patients with (95% CI) (89.11, 98.43)
central LDH <1.5 X
ULN, from Week 5
through Week 25
Breakthrough Proportion of % 36.8
haemolysis patients with BTH (95% CI) (17.23,61.37)
(BTH) from baseline
through Week 25
Hb Proportion of % 52.6
stabilisation patients with (95% CI) (29.50, 74.79)
stabilisation of
haemoglobin from
baseline through
Week 25
Unfavourable Effects
Short Treatment Control Uncertainties/ References
Description Strength of
N= 377 N=111 evidence
Injection site Incidence % 0 Unique to Crova,

reactions

infrequent
G3,higher

incidence in

Crova switch
compared to

naive
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Infusion Incidence % 10.2 8.1 All grade 1-2
related

reactions

Infections Incidence % 64.6 37.8 3 patients
experienced
grade 5 AE, 9%
grade 3-5 AE;

Type III Incidence % 19.4 (only crova 0 49% of events

hypersensitivit switch patients, were grade 3,

y reactions n=185) only in patients

switching from
eculizumab or
ravulizumab to
crovalimab (and
vice versa).
Abbreviations: ADA= anti-drug antibody; AE= adverse event; CI= confidence interval; OC= other concern; NIM =
non-inferiority margin; SAE = serious adverse event
Note: Hierarchal testing was broken before the endpoint of FACIT-fatigue. Therefore, the corresponding results are

not presented in the table above.
3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects

Given the need for lifelong therapy in PNH, the Q4W low-volume SC self-administration of crovalimab
represents an additional therapeutic option for patients.

In the absence of PK, efficacy and safety data in subjects below 12 years of age, with a body weight
>40 kg, the indication was amended to reflect the studied population and the use of crovalimab as
monotherapy. Mention of complement component 5 (C5) within the indication was added for clarity.

The pivotal randomised Phase III study was focused on the investigation of adult patients with PNH
who never received treatment with a complement inhibitor; in that setting, crovalimab was shown to
be non-inferior to eculizumab in terms of transfusion avoidance and haemolysis control. Although it
was not formally tested, improvement in fatigue was also observed, however, it should be noted that
assessment of FACIT-Fatigue and other PROs could be influenced by patients’ knowledge of their
treatment assignment.

Efficacy results obtained in paediatric patients (n=9) are exploratory and descriptive, which is
acceptable for this population as statistically powered analysis would not be feasible due to rarity of
disease. Overall, efficacy results in complement inhibitor naive paediatric patients are consistent with
results observed in complement inhibitor naive adult patients treated with crovalimab - all 9 paediatric
patients achieved haemolysis control by Week 4, 7 of them sustained it across the first 24 weeks of
treatment, and six patients (66.6%) achieved and sustained TA and haemoglobin stabilisation. Fatigue
scores were variable in majority but a general improvement in fatigue could be observed. Also, the
PK/PD profile is similar in both age groups. Longer-term safety data were provided, revealing no
major differences in between subgroups in terms of safety profile, pathogenesis of PNH and response
to treatment. Therefore, the adult treatment-naive clinical data package could be extrapolated also to
the switch population within the studied age and weight limits.

Due to recruitment challenges and subsequent refocus on safety endpoints, efficacy of crovalimab in
adult patients who switched from C5 inhibitor compared to continuation of C5 inhibitor therapy was
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only of exploratory and descriptive nature, mainly arising from patients receiving eculizumab
(descriptive results are available also for 19 patients who were switched from ravulizumab). The
claimed 'switch' indication was questioned and a satisfactory extrapolation plan from complement
inhibitor-naive patients to stable switch patients was provided by the applicant. Considering the limited
pool of switch patients initially treated with raviluzumab, the applicant presented thorough analyses of
LDH fluctuations and BTH events in ravulizumab switch patients compared to eculizumab switch
patients. Despite difference in sample sizes and indirect comparison bias, no major differences were
observed. These findings were reinforced by data supportive of the overall benefit of crovalimab
treatment in terms of transfusion avoidance in both switch subpopulations.

Efficacy of crovalimab in patients who have suboptimal disease control despite treatment with other C5
inhibitor was investigated only in 6 patients with C5 SNP polymorphism treated with eculizumab or
ravulizumab.

From a safety point of view, while no major differences have been observed with crovalimab compared
to eculizumab, safety data are still rather limited. Due to the rarity of the disease the safety
programme could not identify rare adverse events. Type III immune complex reactions occurred in
patients switching from eculizumab and ravulizumab to crovalimab (and vice-versa) and is considered
a safety concern. Data on safety in paediatric patients are limited given the small humber of paediatric
patients included in trials.

3.7.2. Balance of benefits and risks

The applicant was seeking a MA for crovalimab as monotherapy for the treatment of adult and
paediatric patients with paroxysmal nocturnal haemoglobinuria (PNH). The development programme
was aimed at demonstrating non-inferiority of crovalimab compared to eculizumab in treatment of
adult and paediatric PNH patients. Crovalimab is proposed in the first line treatment setting as an
alternative to eculizumab and ravulizumab, but also as an option for patients who are clinically stable
on another C5 inhibitor.

The proposed indication was amended to better reflect the study population and evidence provided,
and a reference to complement component 5 (C5) was added within the indication wording for clarity.
While the data provided as part of the stable switch setting are only considered descriptive, based on
pathophysiology of PNH and crovalimab PK/PD data, efficacy could be extrapolated as supported by the
available exploratory data since efficacy data in this patient population showed similar responses to
those observed in the naive setting.

The safety of crovalimab is overall manageable and consistent with other C5 inhibitors. In patients
switching from other C5 inhibitors to crovalimab, type III immune complex reactions is an expected
risk that should be considered; relevant information was added to the SmPC accordingly.

3.7.3. Additional considerations on the benefit-risk balance

Not Applicable.

3.8. Conclusions

The overall benefit /risk balance of Piasky is positive in the following indication: as monotherapy for
the treatment of adult and paediatric patients 12 years of age or older with a weight of 40 kg and
above with paroxysmal nocturnal haemoglobinuria (PNH):

. In patients with haemolysis with clinical symptom(s) indicative of high disease activity.
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. In patients who are clinically stable after having been treated with a complement component 5
(C5) inhibitor for at least the past 6 months.

4. Recommendations

Similarity with authorised orphan medicinal products

The CHMP by consensus is of the opinion that Piasky is not similar to Aspaveli, Fabhalta and Voydeya
within the meaning of Article 3 of Commission Regulation (EC) No. 847/2000. See Appendix on
Similarity.

Outcome

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

Piasky as monotherapy is indicated for the treatment of adult and paediatric patients 12 years of age
or older with a weight of 40 kg and above with paroxysmal nocturnal haemoglobinuria (PNH):

J In patients with haemolysis with clinical symptom(s) indicative of high disease activity.

o In patients who are clinically stable after having been treated with a complement component 5
(C5) inhibitor for at least the past 6 months.

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

Conditions or restrictions regarding supply and use

Medicinal product subject to restricted medical prescription (see Annex I: Summary of Product
Characteristics, section 4.2).

Other conditions and requirements of the marketing authorisation
A 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.

Conditions or restrictions with regard to the safe and effective use of the medicinal product
A Risk Management Plan (RMP)

The marketing authorisation holder (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:
A At the request of the European Medicines Agency;

A 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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A Additional risk minimisation measures

The MAH shall ensure that in each Member State where Piasky is marketed, all healthcare
professionals and patients who are expected to prescribe/dispense and use Piasky have access to/are
provided with the following educational package:

A Guide for healthcare professionals

A Patient/caregiver guide

4 Patient card

A Vaccination/re-vaccination reminders aimed at healthcare professionals

The guide for healthcare professionals (HCPs) will contain information about serious infections,
meningococcal infection, and serious haemolysis after crovalimab discontinuation in PNH patients, and
may include:

4 Details on how to minimise the safety concern through appropriate vaccination, monitoring
and management

4 Key messages to convey in patient counselling
A Instructions on how to handle possible adverse events
A Remarks on the importance of reporting on adverse reactions

The MAH shall ensure that in each Member State where Piasky is marketed, a controlled access
programme of Piasky is in place. This additional risk minimisation measure aims to manage the
important risk of meningococcal infection and to specifically ensure that the patient receives the
appropriate vaccination against Neisseria meningitidis infection and prophylactic antibiotics as required
in the product information. The targeted audience for this additional risk minimisation measure is the
HCP/pharmacist who prescribes/dispenses crovalimab to the patients.

The MAH shall send annually to prescribers or and pharmacists who prescribe/dispense crovalimab, a
reminder to ensure that patients receiving crovalimab have been vaccinated (using the tetravalent
vaccine) against Neisseria meningitidis infections.

The patient/carer guide will contain information about serious infections, infusion- and injection related
reactions meningococcal infection, and serious haemolysis after crovalimab discontinuation in PNH
patients, , and may include:

A A description of the signhs and symptoms of the risks

A A description of the best course of action if signs and symptoms of those risks present
themselves

A A description of when to seek urgent attention from the health care provider should signs and
symptoms of these risks present themselves

A Remarks on the importance of reporting on adverse reactions

Patients will be given a card that they should always carry with them with information about the key
signs and symptoms of meningococcal infections and severe allergic reactions, and instructions to seek
emergency medical care if they experience symptoms of meningococcal infections and/or severe
allergic reactions.

The patient card also includes a warning message for healthcare professionals treating the patient
stating that the patient is receiving crovalimab.
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The key elements of the patient card provide:

A A description of the key signs and symptoms of meningococcal infections and severe allergic
reactions

A A statement that the patient card should be retained for 11 months after last dose of
crovalimab

A A description of when to seek urgent medical care, should signs and symptoms of these risks
present themselves

A The treating physician’s contact details

Conditions or restrictions with regard to the safe and effective use of the medicinal product
to be implemented by the Member States

Not applicable.
New Active Substance Status

Based on the CHMP review of the available data, the CHMP considers that crovalimab is to be qualified
as a new active substance in itself as it is not a constituent of a medicinal product previously
authorised within the European Union.

Paediatric Data

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included an EMA Decision
EMEA-002709-PIP01-M01 the agreement of a paediatric investigation plan (PIP) and on the granting of
a class waiver.

At the time of submission of the application, the PIP EMEA-002709-PIP01-19-M01 was not yet
completed as some measures were deferred.
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