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List of abbreviations

ADR adverse drug reaction

AE adverse event

ALT alanine transferase

AST aspartate transferase

AUC area under the concentration-time curve

B-AL Burkitt Leukemia

BL Burkitt Lymphoma

BLL Burkitt-like Lymphoma

B-NHL B-cell Non-Hodgkin’s Lymphoma

BSA body surface area

Cmax maximum concentration

Ctrough trough concentration (pre-dose concentration)

CD20 cluster of differentiation 20

CI confidence interval

CNS central nervous system

COG Children’s Oncology Group

COP cyclophosphamide, Oncovin (vincristine), prednisone

COPADM cyclophosphamide, Oncovin (vincristine), prednisolone, Adriamycin (doxorubicin),
methotrexate

CR complete response

CSF cerebrospinal fluid

CSR Clinical Study Report

CYM cytarabine (Aracytine, Ara-C), methotrexate

CYVE cytarabine (Aracytine, Ara-C), VePesid (VP-16)

DLBCL diffuse large B-cell lymphoma

ECHO echocardiogram

EFS event-free survival

GR Gustave Roussy

HDMTX high-dose methotrexate

IA interim analysis

ICU intensive care unit

IDMC independent data monitoring committee

Ig immunoglobulin

IRR infusion-related reaction

IT intrathecal

ITT intention to treat

KBE Key Binding Element

LDH lactate dehydrogenase

LMB Lymphome Malin B

LVEF left ventricular ejection fraction

LVSF left ventricular shortening fraction

MAH Marketing Authorization Holder

NHL Non-Hodgkin Lymphoma

0s overall survival

PIP Paediatric Investigation Plan

PK pharmacokinetics

PMLBL primary mediastinal large B-cell lymphoma

RBC red blood cell

SAE serious adverse event

SC subcutaneous

SmPC Summary of Product Characteristics

SOoC system organ class

ULN upper limit of normal
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1. Background information on the procedure

1.1. Type II variation

Pursuant to Article 16 of Commission Regulation (EC) No 1234/2008, Roche Registration GmbH submitted
to the European Medicines Agency on 5 June 2019 an application for a variation.

The following variation was requested:

Variation requested Type Annexes
affected
C.l.6.a C.I.6.a - Change(s) to therapeutic indication(s) - Addition | Type II 11IB

of a new therapeutic indication or modification of an
approved one

Extension of indication to include treatment of paediatric patients (aged =6 months to <18 years old)
with previously untreated advanced stage diffuse large B-cell lymphoma (DLBCL), Burkitt lymphoma
(BL)/Burkitt leukaemia (mature B-cell acute leukaemia) (BAL) or Burkitt-like lymphoma (BLL) in
combination with chemotherapy for MabThera; as a consequence, sections 4.1, 4.2, 4.4, 4.8, 5.1 and 5.2
of the SmPC are updated. The Package Leaflet is updated in accordance. Version 21 of the RMP has also
been submitted.

The requested variation proposed amendments to the Summary of Product Characteristics and Package
Leaflet and to the Risk Management Plan.

Information on paediatric requirements

Pursuant to Article 8 of Regulation (EC) No 1901/2006, the application included (an) EMA Decision(s)
P/0064/2019 on the agreement of a paediatric investigation plan (PIP).

At the time of submission of the application, the PIP P/0064/2019 was completed.

The PDCO issued an opinion on compliance for the PIP P/0064/2019.

Information relating to orphan market exclusivity

Similarity

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

Scientific advice

The MAH did not seek Scientific Advice at the CHMP.

1.2. Steps taken for the assessment of the product

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

Rapporteur: Sinan B. Sarac Co-Rapporteur: Paula Boudewina van Hennik

Assessment report
EMA/CHMP/133144/2020 Page 5/92



Submission date 5 June 2019

Start of procedure 22 June 2019
CHMP Rapporteur’s preliminary assessment report circulated on 16 August 2019
PRAC Rapporteur’s preliminary assessment report circulated on 22 August 2019
PRAC RMP advice and assessment overview adopted by PRAC on 5 September 2019
CHMP Rapporteur’s updated assessment report circulated on 12 September 2019

Request for supplementary information and extension of timetable adopted 19 September 2019
by the CHMP on

MAH’s responses submitted to the CHMP on 18 December 2019

PRAC Rapporteur’s preliminary assessment report on the MAH’s responses 9 January 2020
circulated on

CHMP Rapporteur’s preliminary assessment report on the MAH'’s responses 15 January 2020
circulated on

PRAC RMP advice and assessment overview adopted by PRAC on 16 January 2020
CHMP opinion adopted on 30 January 2020
The CHMP adopted a report on similarity of MabThera with Kymriah, 30 January 2020

Yescarta, and Polivy on (Appendix 1)

2. Scientific discussion

2.1. Introduction

2.1.1. Problem statement

Disease or condition

Non-Hodgkin’s lymphoma (NHL) is a collective term for a heterogeneous group of lymphoproliferative
malignancies, ranging from indolent and incurable diseases, such as follicular lymphoma to more
aggressive intermediate- to high-grade NHL, such as diffuse large B-cell lymphoma (DLBCL) and Burkitt
leukaemia/lymphoma, with differing patterns of behaviour and responses to treatment (Armitage, 1993).
This is an extension of indication in previously untreated, advanced stage paediatric B-cell Non-Hodgkin's
Lymphoma (B-NHL).

Epidemiology

Non-Hodgkin lymphoma (NHL) comprises a heterogeneous group of lymphoid malignancies. The World
Health Organization’s classification of hematopoietic and lymphoid neoplasms is accepted as the common
classification system with the latest update in 2016 (Swerdlow et al. 2016). Non-Hodgkin lymphoma is the
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fourth most common malignancy in childhood and adolescence. Mature B-cell lymphoma (B-NHL) accounts
for approximately 60% of all cases of childhood NHL, of which the majority are high-grade. Within this
group of pediatric BNHL, the main histological subtypes are BL, B-AL - analogous to acute mature B-cell
French-American-British (FAB) L3 leukemia, DLBCL, primary mediastinal large B-cell.

lymphoma (PMLBL) and aggressive mature B-NHL, not further classifiable (Worch et al. 2013). Burkitt
lymphoma and B-AL account for 80% of pediatric mature B-NHL. The disease is diagnosed at a median age
of 9 years with a predominance in boys (>4:1). Frequent manifestations of the disease occur in the
abdomen as well as the head and neck region.

Approximately 25% of patients present with bone marrow involvement and approximately 5-10% present
with central nervous system (CNS) involvement. Diffuse large B-cell lymphoma accounts for 10-20% of
pediatric B-NHL and occurs more frequently in adolescents, with a median age of 11-12 years and a
moderate sex ratio towards males (1.7:1). Children most often present with nodal disease with involvement
of the peripheral lymph nodes, the abdomen, and the mediastinum. Bone marrow and

CNS involvement are rarely observed in these patients. Primary mediastinal large B-cell lymphoma accounts
for 2% of B-NHL, typically occurs in older teenagers and affects more females than males. The disease
typically presents with a large mediastinal mass in the thymic region, including pericardial and pleural
effusions and metastatic lung disease (Worch et al. 2013, Minard-Colin et al. 2015, Giulino-Roth 2018).
Risk group allocation for determining the therapy strategy incorporates data on disease stage, site and
surgical resection, as well as lactate dehydrogenase (LDH) level (see Section 1.4).

Biologic features

NHL usually originates in the lymphoid tissues and can spread to other organs. Most NHLs (80-85%) are of
B-cell origin (Chisti et al, 2017). Many B-cell non-Hodgkin lymphoma (B-NHL) subtypes frequently observed
in adults are rarely diagnosed in children and adolescents.

The CD20 surface antigen is expressed on 100% of childhood BL/B-AL and 98% of DLBCL (Perkins et al.
2003). CD20 is expressed to the same extent in adult and pediatric patients (Plosker and Figgit 2003,
Perkins et al. 2003).

Clinical presentation, diagnosis and stage/prognosis

Mature B-NHL represents the fourth most common pediatric cancer diagnosis in Europe and accounts for
around 60% of all NHL in children and adolescents. They encompass Burkitt lymphoma (BL)/ Burkitt
leukemia (B-AL), DLBCL, primary mediastinal B-cell lymphoma and other less common histologies (Lones
et al, 2000). BL accounts for more than 80% of childhood B-NHL. It generally arises in the abdomen and/or
head and neck region and presents as advanced-stage disease involving the bone marrow (BM) and/or
central nervous system (CNS) in approximately 20% to 25% of patients. DLBCL accounts for 10% to 20%
of B-NHL in children (Minard-Colin et al, 2015). B-cell hon-Hodgkin’s lymphoma can occur at any age, but
it is rare in children younger than 3 years of age (Minard-Colin et al, 2015). The median age at diagnosis
is approximately 10 years (Hochberg et al, 2016).

The prognosis is good in stage I/II B-NHL; however, there is a treatment gap for an improvement in
outcome in pediatric patients with advanced stage B-NHL. Though effective, the treatment required for
pediatric mature B-NHL is associated with major short- and long-term toxicities. Patients with advanced-
stage disease are still at high risk of death (approximately 3%) from treatment complications during the
first phase of therapy (Reiter 2007). More than 80% of the patients still experience febrile neutropenia
requiring IV antibiotics, and more than 50% require transfusions. Acute therapeutic morbidity for patients
with high-risk disease is substantial: 95% of patients experience Grade > 3 infection, 81% experience
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Grade > 3 stomatitis due to the combination of high-dose methotrexate (HDMTX) and doxorubicin; and
greater than 25% of patients experience Grade = 3 hemorrhage, transaminase elevation, and diarrhea.
Acute tumor lysis syndrome is another serious risk in the first days of treatment. Short-term toxicity is
much less substantial for patients with intermediate risk disease, but approximately 75% of patients
experience at least one Grade = 3 toxicity (Patte et al. 2007). Long-term toxicities include infertility and
hormonal failure, impaired growth, cardiac dysfunction, and secondary malignancies. With current
treatments, EFS rates in children and adolescents with NHL of up to 90% can be reached (Link et al. 2006,
Reiter 2007).

Management

Treatment of childhood B-NHL consists of systemic chemotherapy and includes the use of short intensive
courses of non-cross-resistant chemotherapy agents. The current most used treatment regimens for
pediatric B-NHL were developed by the Berlin-Frankfurt-Minster (BFM) group and Lymphome Malin B (LMB)
group, which use drugs with different mechanisms of action and non-overlapping toxicities. Based on the
extremely high proliferative activity of BL, a basic principle is to maintain cytotoxically active drug
concentrations over a period that is sufficient to affect as many lymphoma cells as possible during the
vulnerable active cell cycle, using either fractionated administration or continuous infusion. In addition,
efficient CNS-directed therapy by intrathecal drug application addresses the strong tendency for invasion
of the CNS, especially that of BL. The 2 treatment strategies used in the BFM and LMB group studies became
the most frequently applied for these patients. Per the combined analysis of results from these studies,
patients with CNS involvement (blasts in cerebrospinal fluid [CSF]), cranial nerve palsies, intra-cerebral
mass) had the worst outcome and hence were considered to be very high-risk patients.

The combined review of the BFM and LMB data showed that among the patients with CNS involvement,
there was a clear difference between those with presence of blasts in CSF vs. those without. In the BFM
series, the event-free survival (EFS) was 70.2% (n = 54) vs. 84.3% (n = 26), respectively. In the FAB
LMB96 series of patients treated with arm C1, EFS was 75% (n = 24) vs. 94.7% (n = 19), respectively. In
the LMB 2001 g therapeutic Group C3 (patients until 2006), EFS was 84.6% (n = 13) vs. 97.1% (n = 39),
respectively. A trend was observed implying improved outcome with the C3 regimen; however, the numbers
were very small. The proportion of patients with blasts in CSF was very low in this last series (Cairo et al,
2007).

Cure rates of children with mature B-cell lymphoma (BCL), mainly Burkitt but also DLBCL, have significantly
improved over the past 25 years (Patte et al, 2007). The 5-year survival rate of children diagnosed with B-
NHL in Europe, excluding BL, was 84% in the EUROCARE-5 project (Gatta et al, 2014).

The international, open-label, randomized cooperative FAB LMB 96 study of children and adolescents could
demonstrate that the reduction of dose intensity of chemotherapy in the intermediate risk group, did not
jeopardize survival and demonstrated a 4-year EFS over 90% for children and adolescents with intermediate
risk B-NHL who showed an early disease response and complete remission (CR) after the first consolidation
course (Patte et al, 2007). Chemotherapy reduction was not possible for patients with high-risk disease
such as combined bone marrow and CNS involvement and poor response to induction chemotherapy (Cairo
et al, 2007). Based on the results of this trial, the FAB/LMB 96 risk adapted treatment strategy was adopted
as the standard chemotherapy regimen for children with newly diagnosed B-NHL within the FAB/LMB96
cooperative international study group.

Current Treatment Overview and Outcomes of Pediatric Mature B-NHL

Over recent decades, results from several prospective clinical trials have shown a significant improvement
of outcomes in pediatric patients with mature B-NHL. Two highly effective chemotherapy treatment
strategies have been established: The French LMB protocol and the German, Austrian, Switzerland NHL-
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Berlin-Frankfurt-Minster (BFM) protocol. Effective therapy for children and adolescents with B-NHL includes
the use of intense short courses of non-cross resistant chemotherapy agents, with the specific regimen
defined by the patient risk group allocation (limited, intermediate and advanced stages of disease) and
including essential CNS prophylaxis. Risk group definitions have been similar, but not identical, between
cooperative groups. Treatment intensity and outcome depend on established stratification criteria. Patients
with low risk disease (resected stage I, or completely resected stage II abdominal disease, about 10-20%
of the B-NHL patients) have excellent outcomes with two courses of multi-agent chemotherapy (3-year EFS
of 94% in BFM-protocol, 4-year EFS of 98% in the FAB/LMB96 protocol). The intermediate risk group
disease is the largest and most heterogeneous. Event-free survival rates with four courses of chemotherapy
were about 92% at 4 years within the LMB group and 94% at 3 years within the BFM group. The highest
risk patients in BFM studies are those with LDH >1000 u/l with bone marrow, CNS disease, or multifocal
bone involvement. In the FAB/LMB studies, the highest risk group included those with leukemic disease
and those with CNS disease.

Three-year EFS rate was 81% after six courses of chemotherapy within the BFM group; 4-year EFS rate
was 79% after four to six courses chemotherapy within the FAB/LMB studies. Of the high-risk patients,
those with measurable disease in their cerebrospinal fluid (CSF) at diagnosis, had the worst outcomes. Both
BL/B-AL and DLBCL are included in the same therapy regimen and no differences have been identified in
outcomes based on histology, except for PMLBL (Worch et al. 2013, Minard-Colin et al. 2015, Egan et al.
2019).

Table 1 overview of outcomes in pediatric B-NHL patients of the BFM and FAB/LMB group by risk group
prior to the testing of rituximab in these protocols.

Table 2 Berlin-Frankfurt Miinster Risk Groups and Outcomes prior to the
Use of Rituximab

Risk Group Definition 3-year EFS
R1 Stages | or I, resected 94%
R2 Stages | or |1, not resected; Stage 1ll, LDH <500 u/ 94%
R3 Stage 1l LDH 500 — 999 u/l; Stage IV and LDH <1000 ui and CNS negative 85%
R4 Stage Il or IV and LDH >1000 ull and/or CNS involvement 81%

CNS = central nervous system; EFS = event-free survival; LDH = lactate dehydrogenase.
Source: adapted from Woessmann et al. 2005.

Table 3 French-American-British/Lymphome Malin B 96 Risk Groups and
Outcomes prior to the Use of Rituximab

Group Definition 4-year EFS
A Completed resected Stage I/l 98%
B All others 90%
c Leukemic (>25% blasts) and/or CNS positive disease? 79%

! Non-resected stage I/ll and advanced stage lII/IV without CNS involvement or leukemia.

Z CNS disease defined as cerebrospinal fluid blasts, cranial nerve palsies, spinal cord compression, intra-
cerebral mass or para-meningeal extension.

CNS = central nervous system; EFS = event-free survival.

Source: adapted from Cairo et al. 2007. Patte et al. 2007. Gerrard et al. 2008.
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2.1.2. About the product

Rituximab is a chimeric murine/human monoclonal antibody that binds to CD20 protein, a hydrophobic
transmembrane protein present on the cell surface of pre-B- and mature B-lymphocytes. In particular,
CD20 is present on malignant B cells in most patients with mature B-NHL and leukemia. As CD20 expression
begins at early pre-B-cell stage and is lost during plasma cell differentiation, it is expressed during all stages
of B-cell differentiation; however, CD20 is not expressed on stem cells and plasmocytes. CD20 is essential
for the regulation of cell cycles and cell differentiation. It has stable expression, with no modulation or
internalization, which makes it an ideal pharmaceutical target (Cartron et al, 2004). Rituximab binds to
CD20 on B-lymphocytes and eliminates these cells via several possible mechanisms (antibody-dependent
cellular cytotoxicity, complement-dependent cytotoxicity, apoptosis, and synergism with a variety of
chemotherapeutic agents). The relative contribution of these individual mechanisms to overall killing of
target cells in vivo is not known.

The benefit of the addition of rituximab to the standard CHOP chemotherapy for adults with B-NHL, including
DLBCL, BL and PMLBL, has been established in clinical trials and is now considered as standard treatment.

To evaluate the effect of rituximab in the treatment of pediatric patients with B-NHL, Study BO25380
investigated the impact of adding 6 infusions of rituximab on the improvement of EFS of newly diagnosed
children and adolescents with advanced-stage B-NHL/B-AL treated with a LMB-based chemotherapy
regimen in a controlled, prospective clinical trial.

In this application Mabthera was proposed to be used, in combination with chemotherapy, for the
treatment of paediatric patients (aged =6 months to <18 years old) with previously untreated advanced
stage CD20 positive diffuse large B-cell lymphoma (DLBCL), Burkitt lymphoma (BL)/Burkitt leukaemia
(mature B-cell acute leukaemia) (BAL) or Burkitt-like lymphoma (BLL).

The recommended initial rate for infusion is 0.5 mg/kg/h (maximum 50 mg/h); it can be escalated by 0.5
mg/kg/h every 30 minutes if there is no hypersensitivity or infusion-related reactions, to a maximum of
400 mg/h. Subsequent doses of MabThera can be infused at an initial rate of 1 mg/kg/h (maximum 50
mg/h); it can be increased by 1 mg/kg/h every 30 minutes to a maximum of 400 mg/h.

Table 1 Posology of MabThera administration for Non-Hodgkin’s lymphoma paediatric

patients

Cycle Day of treatment Administration details

Prephase (COP) No MabThera given -

Induction course 1 | Day -2

(COPDAM1) (corresponding to day 6 | During the 1t induction course, prednisone is
of the prephase) given as part of the chemotherapy course, and
15t MabThera infusion should be administered prior to MabThera.
Day 1
2nd MabThera infusion MabThera will be given 48 hours after the first

infusion of MabThera.

Induction course 2 | Day -2
(COPDAM2) 3rd MabThera infusion In the 2" induction course, prednisone is not
given at the time of MabThera administration.

Day 1
4th MabThera infusion MabThera will be given 48 hours after the third
infusion of MabThera.

Consolidation Day 1
course 1 5th MabThera infusion Prednisone is not given at the time of MabThera
(CYM/CYVE) administration.
Consolidation Day 1
course 2 6th MabThera infusion Prednisone is not given at the time of MabThera
(CYM/CYVE) administration.
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Maintenance Day 25 to 28 of

course 1 (M1) consolidation course 2 Starts when peripheral counts have recovered
(CYVE) from consolidation course 2 (CYVE) with ANC>
No MabThera given 1.0 x 1099/I and platelets > 100 x 10°9/I

Maintenance Day 28 of maintenance -

course 2 (M2) course 1 (M1)
No MabThera given

ANC = Absolute Neutrophil Count; COP = Cyclophosphamide, Vincristine, Prednisone; COPDAM
= Cyclophosphamide, Vincristine, Prednisolone, Doxorubicin, Methotrexate; CYM = CYtarabine
(Aracytine, Ara-C), Methotrexate; CYVE = CYtarabine (Aracytine, Ara-C), VEposide (VP16)

Table 2 Treatment Plan for Non-Hodgkin’s lymphoma paediatric patients: Concomitant
Chemotherapy with MabThera

Treatmen | Patient Staging Administration details
t Plan
Group B Stage III with high LDH level (> N x Prephase followed by 4 courses:
2), 2 induction courses (COPADM) with
Stage IV CNS negative HDMTX 3g/m? and 2 consolidation courses
(CYM)
Group C Group C1: Prephase followed by 6 courses:
B- AL CNS negative, Stage IV & BAL 2 induction courses (COPADM) with
CNS positive and CSF negative HDMTX 8g/m2, 2 consolidation courses
Group C3: (CYVE) and 2 maintenance courses (M1
BAL CSF positive, Stage IV CSF and M2)
positive
Consecutive courses should be given as soon as blood count recovery and patient’s condition
allows except for the maintenance courses which are given at 28 day intervals
B-AL = Burkitt leukaemia (mature B-cell acute leukaemia); CSF = Cerebrospinal Fluid; CNS =
Central Nervous System; HDMTX = High-dose Methotrexate; LDH = Lactic Acid Dehydrogenase

This application for a new indication is based on the efficacy and safety data from an investigator-
sponsored study conducted by Institut Gustave Roussy (IGR) from France and the Children's Oncology
Group (COG) from the United States - Inter-B-NHL Ritux 2010 [IGR2009/1593 (IGR)/ANHL1131 (COG)].
This study is the sole clinical measure (Study 1) in the MabThera Paediatric Investigation Plan (PIP)
EMEA-00030-PIP01-08-M04, and is a phase III, open-label, randomized, controlled, parallel-group,
multicentre trial to evaluate the pharmacokinetics, pharmacodynamics, safety and efficacy of rituximab
add-on to standard chemotherapy in children from 6 months to less than 18 years of age with advanced
stage B-cell lymphoma (excluding primary mediastinal B-cell lymphoma), Burkitt and Burkitt-like
lymphoma/leukaemia.

2.2. Non-clinical aspects

No new clinical data have been submitted in this application.

2.3. Clinical aspects

2.3.1. Introduction

GCP

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

. Tabular overview of clinical studies

Table 2

Table 1 Summary of Studies Contributing to Efficacy® Evaluation

Study No. Study Design, Dose, Route, and
(Phase) Control Type Population No. of Patients Regimen
BO25380; Inter- Multicenter, open- Pediatric patients Total number of Rituximab was
B-NHL Ritux label, randomized aged =6 months enrolled patients: administered by IV
2010 trial comparing the to <18 years with 484 infusion at a dose of
(Phase 1) efficacy of LMB untreated ITT sets: 375 mg/m?2. Patients
chemaotherapy advanced stage o received a total of
versus LMB B-cell NHL Chemo: n._ 164 6 infusions of rituximab:
chemoatherapy (except PMLBL) ~ R-Chemo: 1 infusion each on
plus rituximab or stage lll plus n=164 Day -2 and Day 1 of
LDH>ULN x 2, ~ Safety sets: each of the 2 COPADM
stage IV, or Chemo: n=153 courses, and 1 infusion
mature B-AL R-Chemo: on Day 1 of each of the
n=162 2 consolidation courses

(either CYM or CYVE,
depending on
therapeutic group
assignment).

Rituximab safety
set. n=309

B-AL =B-cell acute leukemia; COPADM = cyclophosphamide, Oncovin (vincristine), prednisclone,
Adnamycin (doxorubicin), methotrexate; CYM =cytarabine (Aracytine, Ara-C), methotrexate;
CYVE =cytarabine (Aracytine, Ara-C), VePesid (VP-16); ITT =intent-to-treat; LDH =lactate
dehydrogenase; LMB=Lymphome Malin B; NHL =non-Hodgkin lymphoma; PMLBL =primary
mediastinal large B-cell lymphoma; ULN =upper limit of normal.

= Efficacy analyses included patients in the randomized portion only. All efficacy analyses were
produced in the ITT set (all patients enrolled in the randomized portion), unless otherwise
specified.

2.3.2. Pharmacokinetics

Study BO25380 evaluated the efficacy, safety and pharmacokinetics (PK) in pediatric patients >6 months
to <18 years of age with newly diagnosed, advanced stage mature B-cell non-Hodgkin lymphoma (B-NHL).
PK of rituximab in combination with LMB chemotherapy has been investigated in a subset of patients as an
exploratory secondary objective.

A dose-dense rituximab dosing regimen was applied to account for the high tumor burden expected in this
patient population. This dosing regimen included two doses of rituximab within 48 hours in the first two
chemotherapy cycles (induction cycles), followed by one rituximab dose per chemotherapy cycle for Cycle
3 and Cycle 4 (consolidation cycles). In total, six doses of rituximab were administered. Similar to adults,
the standard rituximab dose of 375 mg/m?2 body surface area (BSA) was administered as an IV infusion.
Rituximab serum concentrations and cluster of differentiation (CD)19/CD20 B-cells were measured.

The clinical pharmacology data in the pediatric population were compared with those obtained in adult
patients with non-Hodgkin lymphoma (NHL) to confirm the suitability of the dose-dense dosing regimen of
rituximab in pediatric patients.

The current application is in support of a label update to include rituximab IV for the treatment of pediatric
patients (=6 months to <18 years of age) with advanced stage mature B-NHL.
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Methods

A PK study was performed in selected European centres, and planned in at least 34 patients (= 15 patients
each in the 2 age groups: 3 to 11 years, and 12 to 18 years; and = 4 patients in the age group 6 months
to < 3 years). PK sampling was performed during the 4 treatment cycles which included rituximab, with
the frequency of sampling dependent on patient age. PK samples were analysed in 3 age subsets of patients
(6 months to < 3 years, 3 to 11 years, and 12 to 18 years). For Cycle 1 and 2 pre- and post-dose serum
concentrations of rituximab were collected, for Cycle 3 pre-dose concentrations of rituximab were collected
and for Cycle 4 a full PK profile of rituximab was collected for patients > 3 years. The schedule of PK
sampling by age group is presented in Table 2.

Table 2 Schedule of Pharmacokinetic Sampling by Age Group

Age Group Cycle Day of Cycle Time Point (*}
311 years old; 1 -2 Pre-dose
12-18 years old 2 Post-dose

1 Pre-dose
1 Post-dose
2 -2 Pre-dose
-2 Post-dose
1 Pre-dose
1 Post-dose
3 1 Pre-dose
4 1 Pre-dose
1 Post-dose
B Post-dose
29 {1 months) Post-dose
57 (2 months) Post-dose
85 (3 months) Post-dose
6 months — < 3 years old 3 1 Pre-dose
1 Post-dose
4 1 Pre-dose
1 Post-dose
1 For Days -Z and 1, pre-0ose Samples were collecied 1E1 Nour DETore Start of INTUSIon and posi-0ose Samples were collecied Jux19

minutes after infusion end. For other days, PK samples were collected at any time during the site wisit.

Pharmacokinetic Data Analysis

At Cycle 4, the following PK parameters were calculated for each patient by standard non-compartmental
analysis methods using Phoenix WinNonlin version 8.0 (Pharsight, Mountain View, California, United
States), as appropriate and as data permitted:

e Minimum drug serum concentration (Cmin), defined as the minimum observed concentration after
the 6th infusion of rituximab during Cycle 4 sampling schedule.

e Maximum drug serum concentration (Cmax), defined as the maximum observed concentration after
the 6th infusion of rituximab during Cycle 4 sampling schedule.

e Area under the drug serum concentration-time curve (AUCO-c0): AUC measurement up to the last
quantifiable concentration, plus an additional area extrapolated to infinity, calculated as: AUCO-
t+Ct/lambda_z where Ct = the last observed nonzero serum concentration.

e Area under the drug serum concentration-time curve, corrected (AUCO0-oo,corr): This parameter
was adjusted to subtract the area contribution from previous doses to obtain the results for the 6th
dose only. AUCO-co,corr was calculated as AUCO-co on Cycle 4 - (Ctrough [pre-dose concentration
on Cycle 4, Day 1]/lambda_z).
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e Clearance (CL), calculated as dose/AUCO-oo,corr.
e Volume of distribution (V), estimated from CL/lambda_z.
e Elimination half-life (t1/2), calculated as In 2/lambda_z.

The PK parameters of Cycle 4 were summarized by age group and overall using descriptive statistics
including arithmetic mean, standard deviation, geometric mean, coefficient of variation, median, and range.
All pre-dose (trough) and post-dose serum concentrations of rituximab for each age group and overall were
presented for each cycle descriptively including arithmetic mean, standard deviation, geometric mean,
coefficient of variation, median, and range.

Comparison of Rituximab Pharmacokinetics Between Pediatric and Adult Patients

To compare the PK of rituximab between pediatric and adult patients, a population PK model (Study
BO22334/SABRINA Report No. 1071510) previously developed with software NONMEM® in 399 adult
patients with NHL from SABRINA phase III trial was used to predict the expected PK profiles in pediatric
patients and overlay the observed PK data from this study.

Following IV administration in adults, rituximab PK was described by a 2-compartment model comprising a
time-varying clearance component corresponding to the decrease in capacity of a target-mediated
clearance pathway and a constant clearance component related to the endogenous catabolic processes of
IgG. The covariates influencing the rituximab PK parameters were tumor size at baseline, B-cells count at
baseline, and BSA. As common for monoclonal antibodies, BSA has an impact on clearance and volume
parameters, with the dependence of clearances and volumes on BSA consistent with the allometric scaling.

The expected PK profiles in the pediatric patients were simulated using the following covariates:

o BSA values from 233 pediatric patients with juvenile immune arthritis from NP25737, WA19977 and
WA28117 trials (1077893, 1074871), were used as they were representative of the BSA distribution in
Study BO25830.

o Tumor size at baseline was expected to be similar between pediatric and adult patients with the same
lymphoid malignancy, and therefore, the tumor size at baseline distribution from the SABRINA trial
(1071510) was used to simulate a tumor size at baseline for each of the 233 BSA values (assuming
that there is no correlation between BSA and tumor size at baseline). This was done because tumor
size was not measured in Study BO25830.

oMean and standard deviation of B-cell counts at baseline from Study BO25830 were used to simulate
the B-cell counts at baseline for each of the 233 BSA values, assuming there is no correlation between
BSA and B-cell counts at baseline.

Summary statistics of those covariates are shown in Table 3.

Table 3 Covariates Used to Predict Rituximab Exposure in Pediatric Patients

Label Mean Standard | Min-max Sources
deviation
Body surface area (m”) 1.18 0.40 0.35-2.06 [1] and [2]
Age (years) 10.35 454 0.87-17.67 | [1]and [2]
B-cell count at baseline (10%L) | 8422 8264 127-3482 Source: Table 14.2.6.1.1
Tumaor size at baseline (mm®) 7104 8151 165-29552 [3]
T = TARTITTSITTT, TV, = ST R IRT,
[1] Hsu et al, 2017a.

[2] Hsu &t al, 2017h.
[3] Study BO22334'SABRINA Report No. 1071510,

The dosing regimen of the present study consisted of 6 IV doses of 375 mg/m2 of rituximab, with an
infusion rate of 2 hours. For the simulations, the mean actual dosing times per age group were used.

The 250 simulated pediatric rituximab serum concentration-time courses were summarized using median
concentration — time profiles and 5th and 95th percentiles (90% prediction interval). The adequacy between
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observed rituximab concentrations of the present study and predicted PK profiles was assessed graphically
by overlaying the observed PK data with the predictions.

Pharmacokinetic results

The PK set included 35 patients, 22 patients randomized to R-Chemo in the randomized portion, 3 patients
randomized to R-Chemo from the crossover portion, plus 10 patients from the single-arm portion. Of the
35 patients in the PK set, 26 patients were in the > 3 to < 12 year age group and 9 patients were in the >
12 to < 18 year age group; there were no patients = 6 months to < 3 years in the PK set.

Figure 1 Number of Patients of the PK Population in Study BO25380

6

Number of Subjects
w
1

3 4 5 6 7 8 9 11 12 13 14 15 16

Age (Years)

Pharmacokinetics of Rituximab overall

The key PK parameters of rituximab following a dose-dense rituximab dosing regimen with two rituximab
doses of 375 mg/m2 BSA (48 hours apart) per cycle for the first 2 cycles followed by one rituximab dose
of 375 mg/m2 BSA per cycle in Cycle 3 and Cycle 4 are listed in Table 3, Table 4, and Table 5. The

interpatient variability for these parameters was 16% to 52%.

Table 3 Key Trough Concentrations (Pre-dose Concentrations; pg/mL)

Pre-dose Conc. of Pre-dose Conc. of Pre-dose Conc. of
Cycle 2 Cycle 3 Cycle 4
before 3™ infusion before 5% infusion before 6 infusion
after 1 cycle after 2 cycles after 3 cycles

N 27 30 32

Median(range) 46.6 (8.50, 63.2) 76.3 (24.9, 153) 58.2 (19.2, 126)

GM (CV%) 41.8 (47.4) 67.7 (44.7) 58.5 (51.8)

Pre-dose samples were collected 1+1 hours before start of infusion.
CV=coefficient of variation; GM=geometric mean.

Table 4 Key Post-dose Concentrations (pg/mL)
Post-dose Conc. Post-dose Conc. Post-dose Conc.
after 2" infusion after 4 infusion after 6t infusion
Cycle 1 Cycle 2 Cycle 4
N 31 30 31
Median(range) 290 (116, 431) 365 (242, 446) 257 (181, 389)
GM (CV%) 287 (24.1) 347 (16.4) 259 (18.2)

Post-dose samples were collected 30+15 minutes after end of infusion.
CV=coefficient of variation; GM=geometric mean.
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Table 5 Key Pharmacokinetic Parameters of Cycle 4

AUCeéth dose Crmax T2

[d*pg/mL] [Hg/mL] [d]
N 23 29 23
Median (range) 3040 (1770, 5540) 248 (129, 389) 25.7 (16.9,31.9)
GM (CV%) 3160 (31.7) 247 (24.6) 24.8 (19.3)

AUCsth dose=area under the concentration-time curve of the 6™ dose; Cmax=maximum concentration of concentration-time
profile; CV=coefficient of variation; GM=geometric mean; Ti/2=elimination half-life

Pharmacokinetics of Rituximab by age group

The pre-dose (trough) and post-dose serum concentrations of rituximab for each of the six infusions over
time by age group and overall are shown in Table 1. Boxplots of pre-dose concentrations by cycle and age
group and post-dose concentrations by cycle and age group are shown in Figure 1 and 2 respectively.

Rituximab PK parameters at Cycle 4 in patients >3 years by age group and overall are summarized in
Table 2.

On average, the highest serum rituximab concentrations were reached following the fourth infusion (second
infusion of Cycle 2) with a geometric mean of 367 pg/mL (age group >3 to <12 years) and 297 ug/mL (age
group >12 to <18 years) (Table 1). Three months after the last rituximab dose, the median serum
concentration of rituximab was 13.0 pg/mL in both age groups (Table 2).

The systemic exposure (Cycle 4: area under the concentration-time curve [AUC], maximum concentration
[Cmax]; Cycle 1 to 4: pre- and post-dose concentrations) in pediatric patients with advanced stage mature
B-NHL was comparable overall between the >3 to <12 year age group and the >12 to <18 year age group
(Table 1, Table 2, Figure 1 to 4). However, the sample size in the older age group was small (N < 9) and,
therefore, no formal comparison was performed.

The elimination half-life of rituximab in pediatric patients with advanced stage mature B-NHL was similar
between the two age groups (median: 25.7 days [>3 to <12 years] vs. 26.3 days [>12 to <18 years])
(Table 2) and similar to the median value of 22 days (range: 6.1 to 52 days [Li et al. 2007]) observed in
adult patients with NHL.

Table 1 Pre-dose and Post-dose Serum Concentrations (ng/mL) over Time by Age Group
and Overall
Scheduled >3 to <12 Years >12 to <18 Years Overall
Time (N=26*) (N=9%) (N=35%*)
Pre-dose Post-dose Pre-dose Post-dose Pre-dose Post-dose

Cycle 1 N 24 24 9 7 33 31
Day -2 Median n.a. 204 n.a. 137 n.a. 195
Infusion 1 Range n.a. 103, 260 n.a. 14.3, 165 n.a. 14.3, 260

GM n.a. 199 n.a. 93.9 n.a. 168

GM CV% n.a. 20.9 n.a. 104.4 n.a. 57.2
Cycle 1 N 24 22 8 9 32 31
Day 1 Median 112 314 89.3 243 111 290
Infusion 2 Range 80.6, 395 237, 431 49.3, 116 116,277 49.3, 395 116,431

GM 118 314 87.7 228 110 287

GM CV% 34.5 15.7 29.3 26.3 35.6 24.1
Cycle 2 N 22 21 5 5 27 26
Day -2 Median 48.7 252 38.9 204 46.6 250
Infusion 3 Range 8.50, 197,351 18.4, 56.3 141, 250 8.50, 141, 351

63.2 63.2

GM 43.6 257 34.5 200 41.8 245

GM CV% 47.2 15.0 47.6 21.7 47.4 19.0
Cycle 2 N 23 22 9 8 32 30
Day 1 Median 178 374 132 297 164 365
Infusion 4 Range 121, 222 292, 446 73.6, 157 242,394 73.6, 222 242, 446
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GM 168 367 123 297 154 347
GM CV% 16.7 12.3 23.4 16.8 23.5 16.4
Cycle 3 N 22 - 8 - 30 -
Day 1 Median 70.3 - 81.5 - 76.3 -
Infusion 5 Range 24.9, 153 - 34.4, 109 - 24.9, 153 -
GM 66.0 - 72.8 - 67.7 -
GM CV% 47.8 - 37.4 - 44.7 -
Cycle 4 N 24 22 8 9 32 31
Day 1 Median 61.4 272 39.5 223 58.2 257
Infusion 6 Range 34.9, 126 214, 389 19.2,93.2 181,291 19.2,126 181, 389
GM 66.3 276 40.1 224 58.5 259
GM CV% 40.0 16.0 64.6 14.6 51.8 18.2

*Total number of patients with PK samples (please note that not all patients had samples taken at each visit).
Post-dose samples were collected 30+15 minutes after end of infusion; Pre-dose samples were collected 1+1 hours before start of

infusion.

CV=coefficient of variation; GM=geometric mean; n.a.=not available (all pre-dose concentrations at Cycle 1 before 1%t rituximab
dose were below limit of quantification).
Source: End-of-text Table 14.2.6.2.1 Study BO25380 Primary CSR.

Table 2 Pharmacokinetic Parameters at Cycle 4 in Patients =3 Years Old by Age Group and

Overall

>3 to <12 Years >12 to <18 Years Overall

(N=26) (N=9) (N=35)
AUCo-» (d*pg/mL)
N 17 6 23
Median (range) 5040 (3380, 10400) 5040 (2740, 6970) 5040 (2740, 10400)
GM (CV%) 5390 (40.9) 4900 (32.5) 5260 (38.3)
AUCSth dose
(d*pg/mL)
N 17 6 23
Median (range) 2940 (1770, 5350) 3300 (2180, 5540) 3040 (1770, 5540)
GM (CV%) 3100 (32.4) 3340 (31.8) 3160 (31.7)
Cmin (Hg/mL)
N 24 7 31
Median (range) 13.0 (2.00, 124) 13.0 (3.00, 39.0) 13.0 (2.00, 124)
GM (CV%) 14.8 (110.9) 11.2 (96.2) 13.9 (106.7)
Cmax (Hg/mL)
N 22 7 29
Median (range) 265 (129, 389) 219 (181, 258) 248 (129, 389)
GM (CV%) 259 (25.9) 214 (11.7) 247 (24.6)
Clearance (L/d)
N 17 6 23
Median (range) 0.104 (0.0467, 0.333) 0.179 (0.0813, 0.202) 0.132 (0.0467, 0.333)
GM (CV%) 0.113 (49.2) 0.153 (35.2) 0.122 (47.4)
V (L)
N 17 6 23
Median (range) 4.13 (2.09, 11.4) 5.20 (2.99, 8.40) 4.34 (2.09, 11.4)
GM (CV%) 4.08 (46.5) 5.35 (36.4) 4.37 (45.1)
Ti/2 (d)
N 17 6 23
Median (range) 25.7 (18.0, 31.0) 26.3 (16.9, 31.9) 25.7 (16.9, 31.9)
GM (CV%) 25.0 (18.2) 24.2 (24.1) 24.8 (19.3)

PK parameters estimated by standard noncompartmental analysis.

AUCo--=Area under the concentration-time curve from time zero to infinity after the 6™ infusion; AUCeth dose=Area under the

concentration-time curve of the 6" dose; Cmax=maximum concentration of concentration-time profile; Cmin=lowest concentration of

concentration-time profile, which with the sampling schedule of Study BO25380 corresponds mostly to the concentration 3 months
post-dose (not to be confounded with a trough concentration or pre-dose concentration); CV=coefficient of variation; GM=geometric
mean; V=volume of distribution during the terminal phase estimated from clearance/lambda_z.
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Figure 1
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400 -
375
350 -]
3254
300
2754
250
225
2004
1754
150
1254
100
754
50
254

G_

Boxplot of Pre-dose Concentrations of Rituximab by Cycle and Age Group
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Pre-dose samples were collected 1+1 hours before start of infusion. line=median; diamond=arithmetic mean.
Source: Boxplot produced from data of Study BO25380.

Figure 2
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Boxplot of Post-dose Concentrations of Rituximab by Cycle and Age Group
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Post-dose samples were collected 30+15 minutes after end of infusion. line=median; diamond=arithmetic mean.
Source: Boxplot produced from data of Study BO25380.
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Figure 3 Boxplot of AUCeh dose Of Cycle 4 in Pediatric Patients of 3 Years and Older by Age
Group
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AUC6th dose (=AUCO-x,corr): Area under the concentration-time curve of the 6th dose (). line=median; diamond=arithmetic mean.
Source: Boxplot produced from data of Study BO25380.

Figure 4 Boxplot of Chax of Cycle 4 in Pediatric Patients of 3 Years and Older by Age Group
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Source: Boxplot produced from data of Study BO25380.

Comparison of Rituximab Pharmacokinetics Between Pediatric and Adult Patients with Mature B-cell
Malignancies

Simulated rituximab serum concentrations in 233 pediatric patients with advanced stage mature B-NHL are
summarized in

Figure 5 for the >3 to <12 year age group (N=125) and in Figure 6 for the >12 to <18 year age group
(N=108) and superimposed with data from the BO25380 trial. Observed rituximab serum concentration
time courses from Study BO25380 were within the 90% prediction interval (PI), indicating that the PK data
in pediatric patients were in alignment with the PK characteristics of rituximab in adult patients with
hematological malignancies, established previously using population PK methods.
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Figure 5 Observed and Simulated Concentrations of Rituximab Against Time for the Age
Group >3 to <12 years
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Figure 6 Observed and Simulated Concentrations of Rituximab Against Time for the Age
Group >12 to <18 years
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Effect of BSA

As is typical for monoclonal antibodies, rituximab PK parameters depend on body size measurements.
Clearance and volume parameters increased with BSA. BSA was the most important covariate for clearance
and volume parameters in the population PK model in adults (1071510).

Across the BSA range of 0.5 to 2 m?, there was no trend for a BSA effect on the trough concentrations of
rituximab and the AUC of rituximab in the scatter plots (Figure 7, Figure 8), whereas the maximum
concentrations of rituximab tended to be higher in patients with a lower BSA (Figure 9).

The adjustment of rituximab dose by BSA was effective for the trough concentrations and the AUC values,
which are both important drivers for efficacy. For Cnax, which is mainly dependent on volume of distribution,
the BSA adjustment of dose lead to slightly higher Cnax values for patients with a lower BSA, but they
remained mostly within the range observed in adults after 3 weekly dosing (mean Cmax [Cycle 7]:
255 ug/mL, range: 153 to 381 ug/mL and were well within the range after 1 weekly dosing (mean Cmax
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after fourth infusion: 486 pug/mL, range: 77.5 to 996.6 ug/mL [MabThera SmPC]). Thus, dosing rituximab
by BSA was considered appropriate for pediatric patients with advanced stage mature B-NHL.

Figure 7 Scatterplot of Observed Trough Concentrations of Rituximab of Study BO25380
by BSA
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Pre-dose samples were collected 1+1 hours before start of infusion.
Source: Scatterplots produced from data of Study BO25380.
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Figure 8 Scatterplot of Observed AUCsth dose Of Cycle 4 of Study BO25380 by BSA
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Source: Scatterplot produced from data of Study BO25380.

Figure 9 Scatterplot of Observed Cmax of Cycle 4 of Study BO25380 by BSA
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Cmax=maximum concentration of concentration-time profile. Source: Scatterplot produced from data of Study BO25380.

Effect of Age

Since age is correlated with BSA, a similar pattern was observed for the effect of age on systemic exposure
(Cmax, AUC, Cirougn) Of rituximab as was seen for BSA. Across the age range of >3 to <18 years, there was
no trend for an age effect on the trough concentrations (Figure 10) and the AUC (Figure 12) in the
scatterplots, whereas, the maximum concentrations of rituximab tended to be higher in younger patients
(Figure 12). However, they mostly remained within the range observed in adult patients after 3 weekly
dosing (mean Cmax [Cycle 7]: 255 ug/mL, range: 153 to 381 pug/mL and were well within the range after 1
weekly dosing (mean Cmax after fourth infusion: 486 ug/mL, range: 77.5 t0 996.6 ug/mL [MabThera SmPC]).
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Figure 10 Scatterplot of Observed Trough Concentrations of Rituximab of Study BO25380
by Age
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Pre-dose samples were collected 1+1 hours before start of infusion. Source: Scatterplots produced from data of Study BO25380.
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Figure 11 Scatterplot of Observed AUCsth dose Of Cycle 4 of Study BO25380 by Age
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Figure 12 Scatterplot of Observed Cnax of Cycle 4 of Study BO25380 by Age
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Cmax=maximum concentration of concentration-time profile. Source: Scatterplot produced from data of Study BO25380.

The Applicant presented an updated pop PK model and included a maturation factor to the constant
clearance component to take into account the effect of the FcRn variation with age. The time
independent clearance component was mostly dependent on B-cell count and tumour size and these
are not expected to be linked to maturation. Values for covariates had been taken from the literature.
The Applicant adequately justified why a PBPK model not would be expected to provide additional
information compared to the updated population PK model.

Simulations had been conducted with the updated model to predict exposure in children < 3 years.
Ctrough and cumulative AUC;.4 ¢ycles are comparable, but Cmax higher in the youngest population.
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Table 3

375 mg/m?2 per Cycle in Cycle 3 and Cycle 4

Predicted PK Parameters following two Rituximab Doses of 375 mg/m?2
(48 hours apart) per Cycle for the first 2 Cycles followed by one Rituximab Dose of

Age group

> 6 mo - < 3 years

>3 mo - < 12 years

>12mo-<18

(Mg*day/mL)

(278 - 31070)

(135 - 31157)

years
Ctrough (Mg/mL) 47.5 51.4 44.1
(0.01 - 179) (0.00 - 182) (0.00 - 149)
Cmax (Mg/mL) 605 395 357
(243 - 950) (140 - 851) (114 - 666)
AUC1—4 cycles 13501 11609 11467

(110 - 27066)

Results are presented as median (min — max)
Pharmacokinetic data from literature search

A systematic literature search was conducted to identify external rituximab PK/PD data in pediatric patients
with mature B-cell malignancies in the following databases: BIOSIS Previews®, Derwent Drug File,
Embase®and Medline®. The search terms included PK/PD-related concepts such as absorption, distribution,
elimination, and bioavailability. These terms were combined with the drug term “rituximab” (including
synonyms) and “B-cell malignancies”. The results were restricted to studies in children and no date or
language restriction was applied. Based on these criteria, publications providing supportive evidence for
the PK/PD of rituximab in children with B-cell malignancies qualified for inclusion.

A total of 17 articles were retrieved from the literature search, 7 of which contained PK data in pediatric
patients with mature B-cell malignancies exposed to rituximab. All 7 articles described the same data i.e.
the PK of rituximab which was studied in children and adolescents with de novo intermediate and advanced
mature B-cell lymphoma/leukemia by the Children’s Oncology Group (COG), which was the pilot study of
Study B0O25380 (ClinicalTrials.gov identifier: NCT0057811; other identifiers: CDR0000271941, COG-
ANHLO1P1, U23345S).

The pilot study was designed for children and young adults up to the age of 29 years. The rituximab dose
and dosing regimen was the same as in Study BO25830. The authors noted that children of Group B
(<13 years) tended to exhibit higher post-dose concentrations, similar trough levels and shorter elimination
half-life than adolescents (>13 years) of Group B while acknowledging that the patient humbers were too
small to demonstrate an age-dependent difference.

The dose-dense rituximab dosing in the two induction cycles followed by 2 consolidation cycles with 1 dose
of rituximab per treatment cycle, resulted in average post-dose rituximab concentrations of 245-384 ug/mL
with sustained trough concentrations of 55 and 107 pg/mL. The elimination half-life was 26-29 days. The
authors concluded that rituximab can be safely added to FAB chemotherapy with high early rituximab post-
dose/trough levels and long elimination half-life.

2.3.3. Pharmacodynamics

Primary and secondary pharmacology

In Study BO25380, CD19/CD20 B-cells were not measured during rituximab treatment. The first post-
rituximab treatment sample was taken 1 to 3 months post-treatment. Overall, consistent with the mode
of action of rituximab, B-cell counts were lower in the rituximab plus chemotherapy (R-Chemo) group
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compared to the chemotherapy alone (Chemo) group 1 to 3 months post-treatment; but, B-cell counts
became comparable between the two groups at the subsequent time points 12+3 months and 24+3 months
post-treatment.

Figure 13 Overall Time-course of B-cell Count
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Figure 14 Time-course of B-cell Count in the Age Group =3 to <12 Years" in the two Treatment
Groups
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Figure 15 Time-course of B-cell Count in the Age Group =12 to <18 Years
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Based on the mode of action of rituximab in which the antibody binds to CD20 on B-lymphocytes and
eliminates these cells via a number of different mechanisms, including antibody-dependent cellular
cytotoxicity (ADCC) and complement-dependent cytotoxicity (CDC), no significant differences in PK
properties were anticipated between pediatric patients and adult patients. This is supported by the fact
that CD20 is expressed to the same extent in adult and pediatric patients with the same lymphoid
malignancy (Perkins et al. 2003; Plosker and Figgitt 2003) and B-cell counts and distribution are expected
to be similar in adult and pediatric patients (Duchamp et al. 2014).

Immunogenicity

Antidrug-antibodies were not measured in Study BO25820.

2.3.4. Discussion on clinical pharmacology

A medical need of rituximab in the condition Treatment of diffuse large B-cell ymphoma has been identified
in children from 6 months to less than 18 years. The proposed dose of Rituximab is 375mg/m2 intravenous
use for the entire paediatric age range. In clinical practice, rituximab is used in the EU paediatric community
in paediatric B-NHL and the proposed dose of 375 mg/m2 is the dose referred to in the various published
papers.

The PK of rituximab was investigated in a subset of subjects in Study BO25380, treated with a dose dense
rituximab dosing regimen of six 375 mg/m2 doses (2+2+1+1). In total, 35 paediatric subjects were
included in the PK sub study: 26 in the > 3 to < 12-year age group and 9 in the > 12 to < 18-year age
group. Despite of a protocol amendment to included subjects below 3 years of age in the PK study, no
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subjects in the youngest age group = 6 months to < 3 years were included. Subjects were evenly distributed
within the 3-16-year age range.

Fifteen PK samples were planned during treatment, including trough values before each dose. Inter-patient
variability was moderate (16 - 52 %). The highest serum rituximab concentrations were reached following
the fourth infusion (second infusion of Cycle 2) with a geometric mean of 367 ug/mL (age group >3 to <12
years) and 297 ug/mL (age group >12 to <18 years). The elimination half-life was 25,7 days, similar
between the two age groups and comparable to the median adult value of 22 days.. Besides a trend towards
higher Cmax in younger patients, rituximab exposure were comparable both between and within age
groups. A previously developed PK model was initially used to compare PK of rituximab in paediatric and
adult subjects. The model indicates comparable PK in adult and paediatric subjects with hematological
malignancies in both age groups >3 to <12 year and >12 to <18 year, but differences in body composition,
extravasation, and capillary permeability may have an impact on distribution, especially in infants and
toddlers. The Applicant had not addressed how the model is relevant for the youngest children. The
Applicant presented an updated adult NHL pop PK model and included a maturation factor to the constant
clearance component to consider the effect of the FcRn variation with age. The time independent clearance
component is mostly dependent on B-cell count and tumour size and these are not expected to be linked
to maturation. Values for covariates had been taken from the literature. It was adequately justified why a
PBPK model not would be expected to provide additional information compared to the updated population
PK model.

Simulations had been conducted with the updated model to predict exposure in children < 3 years. Ctrough
and cumulative AUC1-4 cycles were comparable across age groups, but Cmax higher in the youngest
population. It is agreed that the higher Cmax (over)predicted with the model not is expected to have clinical
relevance. This is supported by paediatric rituximab data from other indications. The covariates influencing
the rituximab PK parameters were tumor size at baseline, B-cells count at baseline, and BSA. BSA values
from a study with tocilizumab in children with juvenile immune arthritis was used as representative of BSA
distribution and tumor size at baseline was simulated from the SABRINA trial in adults with follicular
lymphoma. Patients down to the age of 3 are included in the PK data set. The Applicant presented sensitivity
analyses to show how differences in tumor size could have a impact on rituximab PK in children. Tumor
size only has an impact on time dependent clearance, and smaller tumor size equals higher exposure. In
the sensitivity analysis, predicted values of Ctrough, AUC1-4 cycles and Cmax are presented. Notably,
Cmax- which would be expected to be the most relevant parameter for safety concerns - is mostly slightly
affected. Ctrough and AUC1-4 cycles are considerably higher for lower tumor sizes.

BSA is the most important covariate for rituximab clearance and volume parameters in adults. Across the
BSA range of 0.5 to 2 m?, there was no trend for a BSA effect on the trough concentrations of rituximab
and the AUC of rituximab in the scatter plots but Cmax tended to be higher in patients with a lower BSA.
The Applicant was asked to discuss if even lower BSA e.g. in children from 6 months to 3 years of age
would be expected to have even higher exposure and if a BSA based dose also is appropriate in this age
group. The updated pop PK model includes a maturation factor, and in the simulations, BSA ranging from
0.35m2 to 2.06 m2 were included. This range is relevant for children < 3 years. The predicted exposure
values support a BSA based dose.

Across the age range of >3 to <18 years, there was no trend for an age effect on rituximab exposure. The
proposed indication is intended to be in children from 6 months of age. As previously mentioned, no PK
data are available in children in the age group 6 month to 3 years of age, but published data and safety
data from safety databases support that rituximab 375 mg/m?2 is safe and efficacious in B-NHL also in the
smallest children. In clinical practice, rituximab is used in the EU paediatric community in paediatric B-NHL
and the proposed dose of 375 mg/mz2 is the dose referred to in the various published papers. The PK of
monoclonal antibodies in smaller children has not been fully elucidated, e.g. differences in ECF could
influence Vd and expectedly smaller tumor sizes in the youngest children and differences in B-cell counts
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could have impact on clearance (Mailk and Edginton 2018, Edlund et al 2014), but simulations and
sensitivity analysis with an updated pop PK model taking maturation into account support the proposed
dose in the youngest age group 6 months to 3 years.

2.3.5. Conclusions on clinical pharmacology

A BSA-based dose-dense rituximab regimen of 375 mg/m2 is acceptable in paediatric subjects from the
age of 3 years, even though no PK data are available in subjects below the age of 3.

Rituximab exposure in both age groups = 3 to < 12 year age group and = 12 to < 18 year is comparable
and simulations using an updated pop PK model including a maturation factor to the constant clearance
component to take into account the effect of the FcRn variation with age support an extension of the
indication B-NHL indication to the age group 6 months to 3 years can be accepted despite lack of clinical
PK data in the age group.

The following measures are considered necessary to address issues related to pharmacology: >

2.4. Clinical efficacy

2.4.1. Dose response study(ies)

In this study, rituximab was administered at a dose of 375 mg/m2 in a dose-dense way whereby in each
of the 2 induction cycles 2 infusions of rituximab were administered within 48 hours followed by the
consolidation cycles with one rituximab infusion per Clinical Study Report Final IGR2009/1593 (IGR),
ANHL1131 (COG) 43 treatment cycle. The basis for this dose-dense rituximab regimen were the results of
the pilot study ANHLO1P1 conducted by the COG where it was demonstrated that the dose-dense rituximab
therapy can be safely added to chemotherapy and can result in a 95% 3-year EFS (Goldman et al, 2013;
Barth et al, 2013).

The PK of rituximab has been well studied in adults with NHL and is best described by a 2-compartment
model with time-varying clearance (Li et al, 2007). As common for monoclonal antibodies, body surface
area (BSA) had an impact on clearance and volume parameters. Therefore a BSA-based dosing is expected
to provide similar exposure in adult and pediatric patients. Based on the mechanism of action of rituximab,
in which the antibody binds to CD20 on B-lymphocytes and eliminates these cells via a humber of different
mechanisms including antibody-dependent cellular cytotoxicity and complement-dependent cytotoxicity, no
significant differences in PK were anticipated between pediatric patients and adult patients since CD20 is
thought to be expressed to the same extent in adult and pediatric patients with the same lymphoid
malignancy. Therefore, and in line with the pilot study ANHLO1P1, the same dose as for adults, i.e., 375
mg/m2, was administered in the study.

2.4.2. Main study
Title of Study:

Phase 3 Study IGR2009/1593 (IGR)/ANHL1131 (COG), Intergroup Trial for Children or Adolescents With B-
Cell NHL or B-AL: Evaluation of Rituximab Efficacy and Safety in High Risk Patients. (Inter B NHL Ritux
2010 study).
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Methods

Study participants

Inclusion Criteria

e Histologically or cytologically proven*B-cell malignancies, either BL or B-AL (=Burkitt leukemia, =
L3-AL) or diffuse large B-cell NHL or aggressive mature B-cell NHL not otherwise specified or
specifiable.

e Stage III with elevated LDH level (*B high,” LDH > ULN x 2), or any stage IV or B-AL.

e *Slides were reviewed by the national pathology panel, but review was not mandatory before
registration.

e 6 months to less than 18 years of age at the time of consent.

e Males and females of reproductive potential agreed to use an effective contraceptive method during
the treatment, and after the end of treatment for 12 months for women, taking into account the
characteristics of rituximab, and for 5 months for men, taking into account the characteristics of
methotrexate.

e Completed initial work-up within 8 days prior to treatment that allowed definite staging.

e Patients were able to comply with scheduled follow-up and with management of toxicity.

e Patients and/or their parents or legal guardians provided signed informed consent.

Exclusion Criteria
e Patients with follicular lymphoma, mucosa-associated lymphoid tissue, or nodular marginal zone.

e Patients with congenital immunodeficiency, chromosomal breakage syndrome, prior organ
transplantation, previous malignancy of any type, or known positive human immunodeficiency virus
serology.

e Evidence of pregnancy or lactation period.

e There was no exclusion criterion based on organ function. Dosing guidelines for organ dysfunction are
provided in Annexure D1 of the protocol (Appendix 12.1.1).

e Past or current anti-cancer treatment except corticosteroids of less than 7 days duration in total.

e Tumor cell negative for CD20 (absence of result due to technical problems in the presence of other
characteristics suggestive of BL/DLBCL, including genetic and phenotypic features, was not an exclusion
criterion).

¢ Prior exposure to rituximab.

e Severe active viral infection, especially hepatitis B. Severe infection (such as sepsis, pneumonia, etc.)
was to be clinically controlled at the time of randomization.

e Hepatitis B carrier status history of hepatitis B virus (HBV) or positive serology. A patient was considered
an HBV carrier or to have had HBV infection in case of:

o Unimmunized and hepatitis B surface antigen and/or anti-hepatitis B surface antibody and/or anti-
hepatitis B core antibody positive

o Immunized and hepatitis B surface antigen and/or anti-hepatitis B core antibody positive
e Participation in another investigational drug clinical trial.

e Patients who, for any reason, were not able to comply with the national legislation. To note, PMLBL
patients were not enrolled under the phase III portion of the Inter-B-NHL Ritux 2010 protocol. Those
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patients were enrolled under a separate phase II single-arm study, as they usually require a different
chemotherapy regimen. Data for phase II study will be reported in a separate CSR.

Withdrawal Criteria
The only criteria for patient withdrawal from the trial were:
e Hepatitis B virus-positive serology known after randomization.

¢ Parent or patient consent withdrawal.

Treatments

Therapeutic Group B

In therapeutic Group B, the pre-phase was followed by 4 courses of chemotherapy: 2 induction courses
(COPADM) and 2 consolidation courses (CYM). Study treatment administration details for therapeutic Group
B are schematically presented :

Figure 2 Study Treatment Schema - Group B

Group B - high risk: Stage lll with high LDH level (> N x 2),
Stage IV CNS negative

INDUCTION CONSOLIDATION

A A
~ == I ™

prephase course nl course Nz course n3 course nY

copP* |[>| corAaDM | [> | coPADM | | CYM#* | [ CYM

Rand

CoP* [ R-GOPADM R- COPADM |[>| R-CYM#* |[>| R-CYM

HDMTX 3g/m?infused over 3h

*Non responder at D7: assigned to group C1, rituximab as allocated by randomisation
*|f residual mass with documented viable cells, « slow responders » assigned to group
C1 starting at 1st CYVE, rituximab as allocated by randomisation

CNS = Central Nervous System; COP = Cyclophosphamide, Oncovin, Prednisone; COPADM = Cyclophosphamide,
Oncovin, Prednisclone, Adriamycin, Methotrexate; CYM = Cytarabine, Methotrexate; HDMTX = High-dose Methotrexate;
LDH = Lactate Dehydrogenase; R = Rituximab; RAND = Randomization

Source: Protocol (Appendix 12.1.1), Section 10.3, Group B High-risk schema

November 2015: The randomization was halted and all patients received the amm of treatment with rituximab.

Consolidation: 2 courses of CYM or R-CYM (November 2015 all patients received R-CYM). Following recovery
from first (R-)CYM, if CR was not obtained the patient (“slow responder”) was to be switched to C1 regimen,
- starting at (R-CYVE). If they were randomized to receive rituximab, they were to receive rituximab only
with the first (R-)CYVE in order to receive a total of 6 courses.

Therapeutic Group C1

In Groups C1 and C3, the pre-phase was followed by 4 courses: 2 induction courses (COPADM) with HDMTX,
and 2 consolidation courses (CYVE). In those patients who were responders at completion of the
consolidation phase, 2 maintenance courses (M1 and M2) were planned. Study treatment administration
details for therapeutic Group C1 are schematically presented in Figure 3.
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Figure 3  Study Treatment Schema - Group C1

Group C1: B- AL CNS negative,
Stage |V & B-AL CNS positive and CSF negative
INDUCTION CONSOLIDATION MAINTENANCE
— o e P ~ -~ A
prephase course n" course n'2 course n'? coursa n'd course ns & n'f
| cop* |l)-| COPADM | b | COPADM2 | b | CYVE* |l>| CYVE* | l>| m1 |I>| m2 |
| cop | r-copapm |b| r-copapmz || rRevver Pl RoYVE! [b mi [b[ m2 |
HDMTX 8g/m?infused over 4h
* Pts CNS+: IT before each CYVE and HOMTX between 1st and 2 CYVE
“*Mon responder al D7: assigned to group C3, rituximab as allocated by randomisation

B-AL = Burkitt Leukemia; CNS = Central Nervous System; COP = Cyclophosphamide, Oncovin, Prednisone;
COPADM = Cyclophosphamide, Oncovin, Prednisolone, Adriamycin, Methotrexate; CSF = Cerebrospinal Fluid;
CYVE = Cytarabine, Vepeside; HOMTX = High-dose Methotrexate; Pts = Patients; R = Rituximab;

RAND = Randomization

Source: Protocol (Appendix 12.1.1), Section 10.4, Group C1 (CSF Negative) schema

November 2015: The randomization was halted and all patients received the am of treatment with rituximab.

Therapeutic Group C3

Study treatment administration details for Group are schematically presented in Figure 4.

Figure 4 Study Treatment Schema - Group C3

Group C3 : B-AL CSF positive, Stage IV CSF positive

INDUCTION CONSOLIDATION MAINTENANCE
. A
-~ ~ ~
prephase course n course N2 course n3 coursenl cotrse n'S & nG

coP [>| COPADM | [= | COPADM2 | [> | IT-CYVE-MTX | [ l IT-CYVE ‘l}l mi [>[ m2 |

coP ‘Dl R- COPADM ‘D{ R- COPADM2 ||>| R-IT-CYVE-MTX ||>| R-IT-CYVE IDl mi |D\ m2 |

B-AL = Burkitt Leukemia; COP = Cyclophosphamide, Oncovin, Prednisone; COPADM = Cyclophosphamide, Oncovin,
Prednisolone, Adriamycin, Methotrexate; CSF = Cerebrospinal Fluid; CYVE = Cytarabine, Vepeside; HDMTX = High-dose
Methotrexate; IT = Intrathecal; MTX = Methotrexate; R = Rituximab; RAND = Randomization

Source: Protocol (Appendix 12.1.1), Section 10.5, Group C3 {CSF Positive) schema

HOMTX 8 g/m2 infused over 24 hours except in 1st COPADM.

November 2015: The randomization was halted and all patients received the am of treatment with rtuximab.

Please refer to Section 10 of the protocol (Appendix 12.1.1) for details related study drug administration
for each group.

In all those 3 groups and between 2 courses of the induction or the consolidation phases, if the next course
was postponed due to safety reasons, the patients had to receive waiting COP courses.

Objectives

The primary objective of the study was to test whether adding 6 rituximab to the standard LMB
chemotherapy regimen improved the EFS compared with LMB chemotherapy alone in the untreated children
and adolescent patients with advanced-stage B-cell NHL/B-AL (stage III and lactate dehydrogenase [LDH]
> upper limit of normal [ULN] x 2, any stage IV, or B-AL). EFS was defined as the time between
randomization and occurrence of progressive disease, relapse, second malignancy, death from any cause
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or nonresponse as evidenced by detection of viable cells in residue after the second CYVE course (for
therapeutic Group C patients and therapeutic Group B patients who switched to therapeutic Group C),
whichever event occurred first.

The secondary objectives were as follows:
e To study the CR rate and OS.

e To evaluate safety in all study arms, including toxic deaths, adverse events (AEs) recorded using the
National Cancer Institute-Common Terminology Criteria (NCI-CTC) Version 4 (non-hematological toxicity
Grade = 3, infections Grade 3 to 5), cardiac toxicity (CTC Grade 2 to 5 and evolution of left ventricular
ejection fraction [LVEF] and left ventricular shortening fraction [LVSF]), number of days with platelet
transfusions, intensive care unit admission, number of days with red blood cell (RBC) transfusions, and
rituximab IRRs.

e To study the rate of patients with immunoglobulin (IgG, IgA, and IgM) level abnormally low and
lymphocyte count abnormally low at 1 year and until 5-year follow-up, and to study the need for
immunoglobulin infusions and levels of post (previous and re-) vaccination antibodies at 1 year.

e To study long-term (at least 5 years) risks of the use of rituximab plus chemotherapy compared with LMB
chemotherapy alone in children and adolescents with advanced-stage B-NHL/B-AL (all events related
[certain and probable] to therapy).

Exploratory objectives were:

e To evaluate the potential prognostic value of Minimal Disseminated Disease (MDD) and Minimal Residual
Disease (MRD) in correlation with outcome*.

e To perform an economic study comparing the cost-effectiveness ratio between 2 therapeutic strategies:
LMB chemotherapy with vs LMB chemotherapy without rituximab*.

e To obtain data on positron-emission tomography (PET) (-computed tomography [CT]) scan in childhood
pediatric B-cell NHL*.

e To characterize the PK of rituximab in combination with LMB chemotherapy in a subset of patients.

*The MabThera PIP did not require these evaluations and therefore they are not presented in this CSR (see
Section 3.10.9).

Tumour Assessment

All abnormal tumor sites at diagnosis were evaluated using the most appropriate modality and taking into
account the possible context of emergency treatment to do the minimal necessary work-up. This included
chest x-ray, ultrasound, CT, or magnetic resonance imaging scans for solid tumors. The response following
pre-phase COP was reported into the electronic case report form (eCRF) and classified as:

e CR: Complete disappearance of all measurable or evaluable lesions (except bone), no blasts in the bone
marrow or in the CSF.

e Incomplete response: 20% to 99% reduction in the product of the 2 largest diameters of measurable
lesions (as long as no regrowth occurred by Day 7 after earlier shrinkage).

e Nonresponse: < 20% tumor reduction of the product of the 2 largest diameters of measurable lesions, or
tumor progression, or tumor regrowth after initial shrinkage. The response status was to be evaluated after
1st (R-) CYM (therapeutic Group B) or 2nd (R-) CYVE (therapeutic Group C1 or C3) and was classified as
follows:

e CR: Complete disappearance of all measurable or evaluable lesions (except bone), no blasts in the bone
marrow or in the CSF.
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e Considered as CR: Patients could still be considered to be in CR, even if bone lesions were not completely
normalized on x-ray, if all other evidence of disease had disappeared. Similarly, a patient could still be in
CR in the presence of a residual mass, provided large biopsies showed no viable cells. A small residual mass
(< 2 cm) not accessible to surgery could also be considered to be in CR

(provided all other disease sites were in CR).
e Persistent disease: Existence of histologically proven residual disease.

¢ Disease progression or relapse: Any progression of more than 25% in the product of the 2 largest
diameters of any measurable lesion, appearance of new lesions, or appearance or reappearance of Burkitt
cells or tumoral large cells in BM or CSF.

Evaluation During Treatment

Response after COP at Day 7 was evaluated by clinical, radiological, and/or ultrasound examination to
determine if there was any tumor reduction. Details related to investigations at diagnosis and during
treatment is provided in Section 10.7 of the protocol (Appendix 12.1.1).

In case of B-AL, with only BM involvement, a BM aspirate was required to assess the response. In case of
no response at Day 7 of the first pre-phase COP, the treatment was switched to a more intensive treatment
(see sections 10.3.1 and 10.4.1 of the protocol (Appendix 12.1.1).

e The patient’s general condition (Lansky or Karnofsky index)*.

e Full blood count, differential, and serum biochemistry (urea, creatinine, calcium, phosphorous, serum
glutamic oxaloacetic transaminase, and serum glutamic pyruvic transaminase, gamma-glutamyl
transferase, and electrolytes)*.

e In case of tumor lysis or evidence of renal dysfunction during initial chemotherapy glomerular filtration
rate was determined by diethylenetriaminepentaacetic acid or ethylenediaminetetraacetic acid excretion
before proceeding with HDMTX of the first course*.

e All known tumor sites easily evaluable clinically by standard x-rays and by abdominal ultrasonography
were evaluated before each course of chemotherapy until complete regression.

e CSF was examined at time of lumbar puncture for IT therapy.

e Echocardiogram: After COP if not done prior to start of treatment and every 2 administrations of
doxorubicin in therapeutic Group C.

Evaluation planned during each chemotherapy course:

Blood counts were measured at least twice weekly after every cycle, generally 3 times weekly at the time
of nadir. The patient’s general condition (Lansky or Karnofsky index) was documented regularly during
therapy in the patient’s medical records*.

Evaluation of remission:

Remission had to be evaluated at a specified time point. For evaluation of CR, all sites with initial tumor
involvement were fully evaluated. PET (-CT) scan was recommended, and the result was reported in the
eCRF.

Patients treated in therapeutic Group B had to be in CR after course n°3 [1st (R-)CYM. In case of a residual
mass with documented viable cells (histologically proven persistent disease), patients were to be switched
to therapeutic Group C1 to be treated more intensively starting at consolidation CYVE 1 (course n 3),
rituximab as allocated by randomization.

*These data are not reported in the CSR because the laboratory data were not collected in the clinical
database.
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Tumor Investigations at Completion of Treatment

At completion of treatment, all initially positive sites were evaluated to confirm remission. This included
radiological examinations, BM aspirate, and lumbar puncture examination, as appropriate.

Follow-up of Immune Status

Immune functions will be assessed:

¢ At diagnosis prior to treatment,

¢ 1 month after the end of treatment, i.e., 2 months after the start of the last course of chemotherapy, and

e Prior to immunoglobulin substitution if decided, - 1 year following study entry in all patients - and yearly,
if not normalized at 1 year. This immune functions evaluation is only for patients without event or before
event (event as defined in EFS). The immune functions evaluation includes:

e The total peripheral blood lymphocyte count and CD19+CD20+ B cells evaluated using flow cytometry,
¢ The serum levels of IgG, IgA, and IgM

e Serum antibodies to polioviruses and tetanus and diphtheria toxoids will be measured using enzyme-
linked immunosorbent assays, as well as serum antibodies to pneumococcus and Haemophilus influenzae,
andx

e Optional evaluation: peripheral blood counts of various lymphocytes subsets [CD3+, CD3+CD4+,
CD3+CD8+, as well as CD3-CD16+ (or CD3—-CD56+, or CD3—-CD56+ CD16+) natural killer cells] using
flow cytometry.

Outcomes/endpoints

Primary endpoint: EFS

The primary endpoint of the study is EFS, defined as time between randomization and progressive disease,
relapse, second malignancy, death from any cause, or non-response, as evidenced by detection of viable
cells in residue after the second CYVE course (for therapeutic Group C patients and therapeutic Group B
patients who switched to therapeutic Group C), whichever event occurred first.

Secondary endpoints: Overall survival (OS, time from randomization to death from any cause) and CR.

Exploratory endpoints: CR rate in therapeutic group B, response to COP

Sample size

The 3-year EFS for these patients was estimated to be about 84% with the standard chemotherapy FABLMB-
96. As this study compared standard treatment with rituximab added to the standard treatment, 1-sided
test was employed to prove that the addition of rituximab improves outcomes. At a 1-sided 5% level of
statistical significance and using 1:1 randomization, observing 72 events would provide 90% power for the
log-rank test to detect an increase in the EFS long-term from 84% to 92%, corresponding to a 50%
reduction in the risk of failure, i.e., an hazard ratio (HR) of 0.5. A total of 72 events were expected out of
a total of 600 eligible randomized patients (300 per treatment arm). The enrollment rate for these patients
was expected to be 130 to 150 patients per year, suggesting a total enrollment period (including 6 months
to get to steady-state) of 4 to 5 years.
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Randomisation

Randomization of patients followed the initial work-up to assign patients to relevant therapeutic groups
based on their disease stage.

The 1:1 randomization is stratified on the following characteristics:

e National group: Italy, Belgium, UK, Netherlands, Hungary, Poland, Spain, France, Hong Kong, North
America

e Histology: diffuse large B-Cell, Burkitt or atypical Burkitt or B-AL or aggressive mature B-cell NHL
not yet specified or not specifiable

e Therapeutic group: LMB-B high risk (B), LMB-C-Cerebrospinal Fluid Negative (C1), LMB-C-
Cerebrospinal Fluid Positive (C3)

For the European countries, randomization is done using TenAlea software (NKI, Amsterdam) via internet
and the two arms are assigned by minimization with an alea parameter of 0.80. COG uses its existing
randomization module in its eRDE system. The treatment assignment is done by stratified blocked
randomization, using histology and therapeutic group as sole stratification factors.

For the statistical analysis, some randomization strata were pooled in order to avoid overfitting (approach
used in the IA):

e National group: France, COG, Other small LMB groups (Belgium+Spain+UK+Netherlands), BFM
groups (Italy+Hungary).

e Histology:Diffuse Large B-Cell (CRF stratum 2); Burkit or atypical Burkit or B-AL (CRF stratum 1),
or aggressive mature Bcell, NHL not yet specified or not specifiable (CRF stratum 3)

e Therapeutic group: B vs C1 vs C3.

These pooled strata will be created from CRF corrected values.

Blinding (masking)

This was an open-label study. Only the reviewing members of the steering committee and IDMC were
blinded to the treatment before review of each event.

Statistical methods

Interim monitoring for efficacy, toxic death, and futility based on EFS was conducted by the IDMC.

Three interim analyses were planned, they are all non-binding and the sponsor will make the final decision
regarding early termination of the study. The interim analyses (IA) for efficacy were planned using the Lan-
DeMets alphaspending function approach applied to an O'Brien-Fleming boundary, truncated at 3 standard
deviations (SD). The overall type I error was set at 5% (1-sided).

The trial could be stopped for futility if the alternative hypothesis (HR of 0.50) was rejected. Monitoring for
futility was done using the Fleming, Harrington and O'Brien approach, considering stopping for futility if the
alternative hypothesis was ever rejected at a p-value below 0.005.
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Table 4 Planned Analysis timings (example, depending on recruitment)

Adjusted  Cumulative

Timing of Number of Percent  One-Sided One-Sided

Analysis Analysis events Information Alpha Level Alpha Level
First interim 2a5vyears 24 evenis 33% 0.00135 0.00100
Second interim 3.5 years 40 events 55% 0.00764 0.00800
Third interim 4 5years 54 events 5% 0.02099 0.02400
Final G years 72 evenis 100% 0.04249 0.05000

Due to a delay in center opening and resulting slower recruitment, the first IA occurred 3.5 years after the
beginning of the study when 27 events had been observed. After this IA, randomization was stopped for
efficacy, and further interim analyses were cancelled based on the IDMC recommendation. The first interim
analysis was based on 27 events which corresponded to 37.5% of information and a nominal alpha error
of 0.00137. The current analysis is based on 38 events, corresponding to 52.8% of information and a
nominal alpha error of 0.00562. The cumulative alpha error is 0.00699.

The primary analysis was planned for when all randomized patients have been followed for at least 18
months and all single arm patients have completed their treatment - expected for 31st December 2017;
final assessment of safety and pharmacokinetics were expected to also take place at this time.

The trial patients were split in 3 portions based on the date of randomization: the randomized portion, the
crossover portion, and the single-arm portion.

e The randomized portion included all patients randomized prior to 27 August 2015. This date corresponds
to the randomization date of the first patient who met all of the following conditions:

o Randomized to the control group;

o0 Randomized after the date of the IDMC report from which the decision to stop the randomization
was made (initial interim analysis report on 14 August 2015, completed on 21 October 2015 and
03 November 2015 to answer IDMC questions, IDMC final recommendations on 09 November
2015); and

o Received rituximab.

e The crossover portion included all patients randomized from 27 August 2015 to the interruption of
enrollment (14 November 2015).

e The single-arm portion included all patients enrolled to R-Chemo after the resuming of enrollment to this
only R-Chemo arm (March 2016). Patients in whom HBV serology results were positive or not available at
Day 6, who were randomized and then were withdrawn (c.f. exclusion criteria in Section 6.2 of the protocol;
Appendix 12.1.1) were enrolled in the intent-to-treat (ITT) population.

Intent-to-treat Set; The ITT set included all patients enrolled in the randomized portion. All efficacy analyses
were produced in the ITT set, unless otherwise specified.

Modified ITT Set; The modified ITT (mITT) set included all ITT patients, except those ineligible as a result
of a wrong diagnosis or risk group, or a positive or missing HBV serology at baseline. This population was
to be used to conduct sensitivity analyses on the primary and secondary endpoints.

Therapeutic Group B Response Set; The therapeutic Group B response set was used to analyze CR in
therapeutic Group B and included patients who met all of the following criteria: Intent-to-treat set patient;
Initially treated in therapeutic Group B and Remained in therapeutic Group B after pre-phase COP
treatment-response assessment, i.e., received COPADMB course(s) (COPADM course[s] that patients in
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therapeutic Group B received). Patients who received COPADMB course(s) without meeting the protocol’s
criterion to remain in therapeutic Group B at that stage (deviation to protocol) were included.

The main analysis of the primary endpoint EFS will consist in an unadjusted analysis, comparing survival
curves, and an analysis adjusted on stratification factors, comparing the adjusted HR estimate to 1. The
unadjusted analysis will consist in a 1-sided non stratified log-rank test. The adjusted treatment effect size
will be estimated by the HR of groups with Rituximab versus without rituximab by fitting a multivariate Cox
proportional hazard model, controlling for the national group, histology, and therapeutic groups (pooled
strata). The HR estimate, 90% CI of randomization group effect will be displayed, together with the type 3 analysis
Wald one-sided p-value (adjusted p-value).

Patients without a reported event at the time of the clinical cut-off (31st of Dec 2017) would be censored.
Supportive analyses for the primary endpoint:

¢ At months 6, 12, 18, etc. ... 60, the count of patients with an event observed within the previous 6
months, censored within the previous 6 months, left at risk at the time point, product-limit
estimates of survival rates and 95% CI;

e The 25th and 75th quartiles and median of time to event will be also presented with their 95%CI;

e The number of events, the number at risk and the number of censored observations;

e The distributions of the earliest contributing event for EFS.

e Analyses will be repeated in the mITT set on an ITT basis and in the expanded safety set on an as-
treated basis.

e Analysis will be repeated in the ITT set on an ITT basis, using the definition of EFS and earliest contribution
event to EFS, as derived solely from CRF data.

The 95%CI of KM survival rates will be calculated using the Rothman formulae.

Secondary efficacy endpoint OS was analysed in the same manner as EFS. Patients without an event at
the time of the clinical cut-off (31st of Dec 2017) will be censored at the latest date the patient was
known to be alive, defined as the latest of all collected dates (except date of death).

Supportive analyses for OS was to be repeated using in the mITT set on an ITT basis and in the expanded
safety set on an as-treated basis.
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Results

Participant flow

Figure 16: Participant flow
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Recruitment

The study was conducted at 141 centers in 8 European countries, in Hong Kong, and at 159 COG centres
covering the US, Canada, and Australia.

First patient in: 19 December 2011
Clinical data cutoff date: 31 December 2017

A total of 484 patients were enrolled, 328 in the randomization portion before crossover, 33 in the
crossover portion, and 116 in the single-arm, 7 patients were excluded due to consent and local
regulatory reasons.

Conduct of the study

The original protocol was submitted as version 1.0 dated 06 July 2011. Following review by the competent
authorities changes related to use contraception as an inclusion criterion /Pregnancy and lactation as an
exclusion criterion and clarifications on the duration of study and the end of study and on the monitoring
of acute toxicity and on the analysis of the safety data and on handling of the missing data during study
analysis, were made. The Inter-B-NHL Ritux 2010 study protocol was amended twice by COG and GR and
1 additional time by GR only; the amendments were as follows:

Major changes in the protocol amendment 2 were: Adolescents included in secondary objectives; it was
clarified that the MDD/MRD study was to be done only in the phase I1I; Haemophilus influenzae was added
as a way to assess normal B-cell function. Some labs recognized natural killer cells using these 2 other
combinations: CD3- CD56+, or CD3- CD16+CD56+; To add some clarification requested by COG. Those
clarifications consisted of adding that bone marrow involvement will be defined as less than 25% of blasts
in the bone marrow, and B AL will be defined as more than 25% blasts; Clarification added for the consent
procedure as requested by COG, allowing registration before the start of COP at the COG sites; clarification
points on posology and administration of other medication; the dose to weight was adapted in the guidance
on the management of infusion related reactions; classification of DLBCL added according to Ann Arbor.

No major changes occurred in the protocol amendment 3. In amendment 4 an update was included to state
that the randomization was halted in November 2015 and that all remaining patients under treatment would
continue treatment with rituximab and clarified that 362 patients were randomized, 181 in each arm; added
that the study would continue recruitment of an additional 120 patients.

Other amendments included adjustments to the PIP and including AE’s that were not initially planned to be
collected in the eCRF. The first planned interim analysis was performed august 2015 and based on 310
patients and 27 events. The decision taken by the Steering Committee to stop the trial despite the fact that
the results from the IA did not cross the specified significance boundary is not understood and hamper the
assessment of the study. Variation in the test statistics are expected, in particular when few events are
included, and therefore it is not appropriate to stop the trial if the pre-specified boundary has not been
crossed, pre-specified boundaries are supposed to assure that the type I error of the study is controlled at
the 5 % level.
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Protocol deviations

Table 5 Major protocol Deviations by randomisation arm, ITT and rituximab safety sets

administrations.

Chemo, | R-Chama, | RIbEiman
ITT Sat ITT Sat Safaty
H=184 | HW=184 H =303
At least 1 major protocol dewiation of special Imesest, 26(159) | 37(226) | 94[304)
n %)
EC1: Patient dlagnosad with PMLEL 2{1.3) 1(0.3)
ECA: Known Immunodesciency i} 1(0.3)
K21: Mature high risk B- MHL, Le., astage Il with 1406 ] a
LOH > 2 ¥ ULN of the adult nomal value of stage IV
or B-AL
ICZ: Informed consent signed Ti4.3) 16 [9.8) 25 (3.1}
104 Histologically of cytologically proven Burkit 1{0.6) ] 2 [0.6)
|}'I'I1P1'HIII'I'IEIZI'I"I1-EIII'E E acuie leukemia or difuss
B-oell NHL or aggressive mature B-cell cell NHL not
othersise specilied.
¥C5: Complete Inftlal work-up within & days prior to 5(3.0) 4 (2.4) 27 (8.7)
chemuomerapy allowing 3 definitive st3ging
SC1: Patient not reated acconding 10 the treatment 1{0.6) ] 1(0.3)
am she was randomized o EEF]'ETTEH-'IJEE soltaane
for the European couninas and 35 per the eRDE
sysiem In the United States, Canada, and Australla.
SC2a Patient swiched to more Imansive regiman 3({1.6) 5 (3.0) & [2.6)
without protocol’s conditions met.
SC2b: Patient not reated accoring to the protocol's 3{1.B) §(3.7) 12 (3.9)
therapeutic groug (oiher cases).
SC4: Treawment response not avallable betwesn Days | 3(1.6) B {4.5) 16 (5.2)
5 and 10 of first pre-phase COP course (Group B of
C1)
SC5: Treatment response not avallable after the 1st 1{0.E) 1{0LE) 3 (1.0
CYM course (Group B patients)
SCa: Treanent responsa not avallable aftar the 2nd 1{0.6) 1{0.6) 3 (1.0
CYVE course (C1, Inciuding patients switchad from
group B, and C3).
SCT: In the REwdmab am, less than 4 Riuximan i} ] 1(0.3)
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Baseline data

Table 6 Demographic characteristics by randomisation arm, ITT and rituximab safety sets

Chemo, ITT | R-Chemo, TT | Riuximab Safaty
Set (N=184) | Set(N=1c4) Set (N = 309)
n %) n (%] n %)
SEE N ["!'i:-
Mas 137 (83.5) 135(82.3) 250 (B0.S)
Famale 7({16.5) 29 (17.7) 59 (12.1)
Age at randomization [years)
M 164 164 305
Waan 8.1 BT as
Standard deviation 435 396 4.05
MM 1 2 1
1* quartle 45 5.0 S0
Khaglan 70 B0 ao
3" quartlie 115 120 12.0
Kaximum 17 17 17
Range 16 15 16
P-'?E'Elfﬂl:' m (%) o )

E manths to < 3 years 7i4.3) 1 (0.6) 6(1.9)
3o < 12 years 116 (70.7) 116 (70.7) 219 (T0.5)
1210 18 years 41(25.0) 47 [2B.7) B4 (27.2)

ESA (M)
N 164 164 305
Waan 1.098 1.140 1.126
Standard deviation 0.4276 0.4150 03957
ML 0.47 057 0.55
1* quartle 0.760 0515 0.820
Kagian 0.970 1.025 1.030
3™ quartlie 1.370 1.430 1.330
Kaximum 2.70 232 232
Range 2.23 1.75 177

Kamofsky'Lansky pemomance

stafs’, m %)
10 1{0.5) 2(12) 7(2.3)
20 2{1.2) 2(12) 6(2.0)
0 4{24) 637 15 (5.0}
40 15 9.1} & (4.9) 17 (5.6}
50 13{79) 10 (5.1} 16 (5.3}
&0 12{79) 7(4.3) 17 (5.6}
70 18{11.0) 22 (13.4) 52 (17.2)
B0 36 (22.0) 43 (26.2) 63 (20.9)
= 29{17.7) 39 (23.3) 60 (19.3)
100 33 {20.1) 25 (15.2) 50 (16.5)

Assessment report
EMA/CHMP/133144/2020

Page 42/92



Table 7 Disease characteristics by randomisation arm, ITT and rituximab safety sets

chierma, ITT HI'IEITH].."'
Bot (M =1548) | Sef (N =1c4) Sat (N = 309)
Primary sibe of QI5ea5e, N (%)
Thorax 63T} 6{37) 11{ 36)
Abaomen andior retropertonawm o5 (57.9) o5 (58.5) 176 {57.0}
Head and neck (except skin and o[ 55) 20 {12.2) 32 {10.4)
nodes)
Peripheral lymph node 63T} 2{12) 13( 4.2)
Cerabral lymphoma 3(18) 2{13) 5(1.6)
Other tumor site 10 6.1) T{4.3) 14 4.5)
B-AL [L3-AL) [clinical presentation) 34 (20.7) 30 (18.3) 55 (18.1)
Mot speciied 1{0.6) 1{0.6) 2({0.6)
Murphy's stage’, n (%)
Stage W, LDH = 2ULN 75 [45.7) 71 (43.3) 130 §42.1)
Stage IV, CNS nagative {bone 1 {6.7) 9{5.5) 23(7.4)
MmO < 25%)
Stage IV, CNS poslive, CSF 14 | B.5) 13 {11.0) 35(11.3)
negatve
Stage IV, CNS posiive, CSF 5{20) 5{2.0) 10 3.2)
B-AL, CNS negative 35 21.3) 40 (24.4) £ (22.3)
B-AL, CNS positive, CSF negative 11 {6.7) 10 6.1] 16 ( 5.2
B-AL, CNS positive, CSF positive 12 7.3) 11 {6T) 26 8.4)
L’ 1 0.6) i) 1]
Has the patient bone mamow
Invoivemest, n (%)
Yag T4 [45.1) 74 (45.1) 143 {45.3)
Mo o0 (54.9) ol {54.9) 166 (33.7)
Sone marmow Eﬁ-ﬂlﬁE'EZ madmiLm
blast % In 5ampie
N 73 73 142
Mean 554 35 60.7
Standard deviation 35,43 305 33.03
Bone mamow Hogsy, n (%)
Mot done 43 [29.3) 49 {29.9) 106 {34.3)
Done 116 (T0.7) 115(70.1) 203 (65.7)
i done, results, n (%)
Negative £ (52.5) 71 {61.7) 127 (62.6)
Positive focal E(52) 1{0.9) 7(34)
Positive difuse 41353 43 (37 4) £ {34.0)
If postiive focal, n (%)
=5 focd 3 (50.0) ] 3{429)

Assessment report
EMA/CHMP/133144/2020

Page 43/92



& & oo

It o2 marmow Imvolvernent, biasts In
bood, N (%)
WO

Yes
Mot done

CNS Fvoivement, n (%)
Yet

Ho
Hol tested

If yes, CSF blasts, n (%)
Mo

L=
Hat tested

Pre-therapeutic lumbar punciure done,
n (%)
Yes

HO
If yes, contamination by biood, n (%)
ko

Rz

Corticosternids recelved during the
week before staging, n (%)
Yo&

MO

Pre-iherapeutic PET done, n (%)
Yat
MO

Hepathis B Immunized, n (%)
Yes

MO
Hepatiiis B semiogy resuls
HBsAg, N (%)
Nagative
Positive
Ari-HBs antibody, n (%)
Nagative
Positive
Ari-HEBC antibody, n (%)
Nagative
Positive

3 [50.0)

40 [52.6)
28 (36.3)
& (10.5)

44 [26.39)
119 (T2.6)
1 0.6}

27 [51.4)

17 [36.5)

164 (1D0)
a

133 (B1.1)
31 {1B.9)

33 (20.1)
131 [79.9)

£S5 [£1.5)
o5 {58.5)

115 (71.0)
47 [20.0)

163 {100)
i

103 (E36)
=9 [36.4)

163 {100
a

162 (58.E)
2(1.2)

138 (ES.E)
23 [14.2)

35(21.3)
129 (78.7)

T8 (476
85 (52.4)

110 (67.1)

54 {32.0)

153 (100)
]

105 (E5.6)
55 [34.4)

160 {100)
0

2 (571

77 (52.0)
63 (42.6)
854

&7 (25.2)
227 (T1.8)
0

51 (58.6)
34 (38.1)
2(23)

J0E {58.7)
41 1.3)

257 (B4.3)
43 {15.7)

E7 (21.7)
247 (78.3)

116 (37.5)
193 (52.5)

131 {38.8)

126 {41.4)

207 {100)
0

208 (59.1)
o3 {30.9)

302 {100)
0
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Numbers analysed

Table 8 Patient disposition in the study by randomisation arm, ITT and rituximab safety sets

Chemo, ITT Set | R-Chemo, ITT Set | Rituximab Safety
n (%) n (%) Set
n (%)
Randomized/included, n 164 164 309
Treated', n (%) 160 (97.6) 162 (98.8) 309 (100)
In pre-phase COP 160 (97.6) 162 (98.8) 308 (99.7)
In induction phase 155 (94.5) 160 (97.6) 308 (99.7)
In consolidation phase 145 (88.4) 155 (94.5) 300 (97.1)
In maintenance phase2 74 (91.4) 82 (92.1) 164 (93.2)
Received rituximab, n (%) 2(1.2) 160 (97.6) 309 (100)
Number of waiting COP courses
received, n (%)
1 6(3.7) 8(4.9) 14 (4.5)
2 2(1.2) 1(0.6) 2(0.6)
3 S E— A8 | 103

Outcomes and estimation

Table 9: An overview of efficacy until the cutoff date 31 December 2017

Analysis

Chemo

R-Chemo

EFS

28 events

10 events

One-sided log-rank

test p-value 0.0006

Adjusted Cox HR 0.32 {90% CI: 0.17, 0.58); p-valus 00010

3-year EFS rates’ 82.3% 93.9%

(95% CI: 75.7%, 87.5%) (992% CI: 89.1%, 96.7)%)
05 20 deaths & deaths

1-zsided log-rank test p-value 0.0061
Adjusted Cox model HR 0,36 (95% CI: 0.16; 0.81)

3-year 05" 87.3% 93.1%

(95% CI: 81.2%, 91.6%) (95% CI: 90.5%, 97.5)%)
CR rate 93.6% (95% CI: 88.15%; 97.02%) | 94.0% (95% CI: 58.84%, 97.20%)
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Primary endpoint:
Figure 17: One-sided log-rank test and K-M plot of EFS, ITT set
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Chema = Chematherspy; CYVE = Cytarabine, Vepesids; ITT = Inteni4o-Treat: R-Chamo = Riluximab + Chamatherapy.

The event of Interest was progressive diseaselrelapse, second malignancy, death from any calse of nonreEponse a5 evidenced by
dataction of viabla cefls In rasius after sacond CYVE course (for therapeutic Group © patizrts and therapautic Sroup B patierts swiiched
1o therapeutic Group ©), whichever event occumed Airst a5 confimed by the steesing comemittee. In the absence of event, cansor applled at
aest date out of the labast Tollow-up visit date. the Iatest late effect start date and the date of the ka5t dose of protocol therapy I this latest
date was before the cuboll date and cubof date othersise.

Source: Figure 15.2.1.1.1

1) One-Eiged log-rank fest, festing null NYpothesls of equallty of SUNVIVOFSNRS I rangomization ams F-Chemo and Chamo against
afemative Nypothests “SUrivorship In group R-Chamo ks higher than In Chamo.”

Event-free survival as determined by a 1-sided treatment-effect test using a multivariate Cox model with
90% CI reported is summarized in Table 19 for the ITT set.

Table 10 Key primary analysis of EFS - One sided treatement effect by multivariate cox model,
ITT

Effects Parameter Standard Hazard Ratio P-value®
Estimate Error {30% cI)’
Randomization arm effect -1.1463 0.3696 0.32 (0.17; 0.58) 0.0010
P
size

Sources Tanle 14.2.1.1.2

The event of Interast was progressive diseasenelapse, second malignancy, death from any cIuse of NOMTEEPONSE as evidenced Dy
detaction of viabie calls In resltue after second CYVE course (Tor therapeutic Group © patients and therapeutic Grou B patients swiiched
to Merapeutic Group C), whichevar event occumed rst as confimmead by the sleenng commitiae. In the absence of event, cansor spplied at
|atest date out of the [atest follow-up visit date, the |aiest late effect siart date and the dabe of the last dose of probocol therapy IF this Iatest
date was before the cubol date and cutof date othersise. An event obeserved afier the cutoll date was regarded as censored at cuiofT date
oo,

(1) Wald C1.

{2) Cne-slded type 3 Walkd Chi2 test of null hypathesls of randomization arm HR = 1 against allemative hypothasis of HR < 1. Obtalned by
fiting a multvanate non straifled Cox model with randomization arm and post-randomization comesied values of siata as effects (pooled
national group, histoioglc group and therapeutic groun) Msiakenly andomized FMLUEL [T patlents 3-C-2 and 3-E-70 were assigned o

therapeutic group 35 entered at time of rEndomization (C1 and B respectively).
{3) The reference category i the anm “Chemo.”
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Table 11 Supportive KM analyses of EFS- ITT set and rituximab safety set (KM probabilities)

Chemao, ITT Set
(N = 164)

R-Chemao, ITT Set
(N =1864)

Rituximab Safety
Set(M=309)

Day 365 (Month 12)
Survival probability [95% CI]:

B2.3 [T5.67; 87.50]

94 5 [39.90; 97.09]

93.4 [90.04; 95.70]

Mumber at risk 128 155 252
Mumber of events 10 3 8

Day 730 (Month 24)'
Survival probability [35% CI® B23[75.67; 87.50] | 93.9[89.14; 96.65] | 92.5[88.83; 95.00]
Mumber at risk 122 151 168
Mumber of events 0 0 1

Day 1095 (Month 36)°
Survival probability [95% CIF B2.3 [5.67; B7.50] | 93.9 [89.14; 96.65] | 92.5 [BB.83; 95.00]
Mumber at risk T4 o4 91
Mumber of events 0 1] 0

Day 1460 (Month 48)'
Survival probability [95% CIF | 82.3 [F5.67; 87.50] | 93.9 [89.14; 96.65] | 92.5 [B8.83; 95.00]
Mumber at risk Kl 34 33
Number of events i] ] 0

Table 12: Supportive KM analyses of EFS - ITT set and rituximab safety set (KM statistics)

Chemo, ITT | R-Chemo, [T | Fibiximab Sast
Sat [M=162) | SatN=152) Sal M= 303)
MumE=r 3 sk 162 152 s
Mumber of svents 28 10 23
Humbes cersored 135 154 287
Earflest conributing EFS avent,
n (%)
Cweral
Drogresshonelapse 21 [75.0) 330 13581
Sagand malignancy a 25ag) 2a.1)
Deam due i ymphama 2(7.1) a o
Toads deam 3{10.7) 330 5(227)
Viatle cells aher CYWVEZ 2(F1) 2 (200) 2(3.1)
Therapeutic Group §'
ProgresslonTeapss 10(71.4) 3 (60.0) T(77.8)
Sacond malignan 1] 1 (20.0) 1(11.1)
Deam due ig rrr%ra 1(7.1) a 0o
Toals deat 2014.3) a 0
Wiable cells afer CYVED 17.1) 1 (0.0 1{11.1)
Therapeaic Group C1°
ProgresshonTeiapss 8 (S0 o 2 [25.0)
Sacond malignan ] a 0
Deam due i rrrg:rra a a o
Toads deat 1 {100 3[FEm 5(62.5)
Viatie cells aer CYWEZ 1 {100 1(25.0) (1zs)
Therapeutic Group &3
Urels 375 a 4 (30.0)
Sacond malignancy a 1 (100 (20.0)
Deam due 1o = 12509 1] O
Toads deam hmgnem [ a 0
Viatie celis aher CYVER i [ 0

Sensitivity analyses
Event-Free Survival in mITT Set

In the KM plot of EFS sensitivity analysis performed for the mITT set the adjusted HR was 0.32 (95% CI:
0.15, 0.66). Kaplan-Meier EFS probabilities over time showed that the EFS probability for patients receiving
R-Chemo was higher than for those receiving Chemo at Year 1 (94.5% vs. 82.7%) and remained higher at
Years 2, 3, and 4 (93.9% vs. 82.7% for each time point). For the Chemo mITT set, 27 EFS events were
reported vs. 10 for R-Chemo mITT set. Progression/relapse was the earliest contributing event for 20
patients (74.1%) in the Chemo mITT set and 3 patients (30.0%) in the R-Chemo mITT set.
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Figure 18
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Figure 19 Results of the second EFS sensitivity analyses performed for the expanded safety set
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Table 14.2.4.1.2.2

Eecond EFE Eensitivity Rnalysis - Treatment Effect Eize By Multivariate Cox Model, Expanded Safety Eet As Treated
Hazard Ratio
Effact Parameter astimate Etandard Error [95% CI] (1}
Actual Treatment Effect Bize (2) -1.0310 0.3405 0.3& [D.18; D.70]
Figure 20: Kaplan-Meier plot of overall survival (0S)
+ Cersored
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% M M‘ﬁq;_ o I I s H-H it — 44
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E o
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N
2=
0.2
.0
| 6 1 (L] H E] ] q2 ] 54 LoE
Tume [Months]
Chema 164 152 141 115 1 115 ] 52 55 2 E]
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Table 13 OS treatment effect size by multivariate cox model, ITT set

Effect Parameter Hazard Ratio
Estimate | >'omdard Emor (95% CI)’
Randomization arm effect size” -1.0286 0.4197 0.36 (0.16; 0.81)
Tl = Configencs Inendal [T1 = IMeni-lo-1reat.

- ] : - X

OS in mITT

The first OS sensitivity analysis KM plot for the mITT set showed consistent results. Twenty patients in the
Chemo mITT arm and 8 patients in the R-Chemo mITT arm had died, and the survival probability was
higher for patients in the R-Chemo mITT arm vs. the Chemo mITT arm at Year 1 (97.6% vs. 90.4%), Year
2 (96.3% vs. 87.1%), and Years 3 and 4 (95.1% vs. 87.1% for both time points). The hazard ratio was
0.35 (95% CI: 0.15, 0.79).

OS in Expanded Safety Set

The OS sensitivity analysis KM plot for the expanded safety set showed consistent results. Seventeen
patients in the Chemo set and 10 patients in the R-Chemo set had died, and the survival probability was
higher for patients receiving R-Chemo than for patients receiving Chemo at Year 1 (97.4% vs. 91.9%),
Year 2 (95.9% vs. 88.5%), and Years 3 and 4 (94.6% vs. 88.5% at both time points). The hazard ratio is
0.43 (95% CI:0.20, 0.94).

Secondary endpoint - CR

Most patients achieved CR, 93.6% (95% CI: 88.15%, 97.02%) of patients in the Chemo ITT set, 94.0%
(95% CI: 88.84%, 97.20%) of patients in the R-Chemo ITT set, and 95.4% (95% CI: 92.19%, 97.51%)
of patients of the rituximab safety set.
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CR rate at the reference assessment time is summarized by randomization arm for the ITT set and the
rituximab safety set in Table 14.2.2.2. More than half of the patients in the Chemo ITT set (106 patients
[75.7%]), R-Chemo ITT set (103 patients [69.1%]), and the rituximab safety set (207 patients [73.9%])
achieved CR at the reference assessment time.

Sensitivity Analyses for Complete Remission Rate

Results of sensitivity analyses of the CR response status performed for the mITT set and for the expanded
safety set are summarized in Table 14.2.4.3.1 and Table 14.2.4.3.2, respectively.

In the mITT set, most patients achieved CR: 93.6% of patients of in the Chemo arm and 94.0% of patients
in the R-Chemo arm. For the expanded safety set, most patients achieved CR: 93.5% of patients receiving
Chemo and 94.4% of patients receiving R-Chemo.

Additional sensitivity analyses were performed as follows:

e Response status by randomization arm, using CRF data only (ITT set), is summarized in Table 14.2.4.3.4.
This analysis showed 130 patients (92.9%) and 139 patients (93.3%) achieved CR in the Chemo and R-
Chemo arms, respectively. The evaluation of remission at treatment-response assessment times is listed
by patient in Listing 16.2.6.2.1. Details of the calculation of CR are listed for the ITT set and the rituximab
safety set in Listing 16.2.6.2.4.

Therapeutic Group B

Exploratory endpoint CR in therapeutic Group B is summarized by randomization arm for the therapeutic
Group B response set in Table 14.2.3.1. For therapeutic Group B, the majority of patients achieved CR
(97.0% for patients receiving Chemo, 97.2% for patients receiving R-Chemo) as follows:

e For patients in the Chemo arm: 91.0% early CR, 6.0% slow CR, and 3.0% no CR
¢ For patients in the R-Chemo arm: 88.7% early CR, 8.5% slow CR, and 2.8% no CR

Results of a sensitivity analysis using eCRF data only were the same as in the main analysis.
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Ancillary analyses

Subgroup analyses
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Summary of main study

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

Table 1. Summary of Efficacy for study BO25380

Title: A Phase III multicentre, open-label, randomized study evaluating the benefit of addition of
rituximab to the standard LMB chemotherapy regimen in untreated pediatric and adolescent patients
presenting with advanced stage B-cell NHL/B-AL, except PMLBL
Study identifier BO25380
Design IAn open-label, 1:1 randomized phase III study evaluating the benefit of the
addition of 6 injections of rituximab to the standard LMB chemotherapy
regimen
Duration of main phase: 6 years
Duration of Run-in phase: not applicable
Duration of Extension phase: |not applicable
Hypothesis Superiority
Treatments groups R-chemo Rituximab with standard LMB chemotherapy,
3.5-5.5 months, 164 patients
Chemo Standard LMB chemotherapy, 3.5-5.5 months,
164 patients
Endpoints and Primary EFS Event-Free Survival (EFS) is defined as the time
definitions endpoint between randomization and occurrence of
progressive disease, relapse, second
malignancy, death from any cause or
nonresponse as evidenced by detection of
\viable cells in residue after the second CYVE
course (for therapeutic Group C patients and
therapeutic Group B patients who switched to
therapeutic Group C), whichever event occurred
first.
Secondary CR rate Complete Remission (CR) was defined as the
Endpoint complete disappearance of all measurable or
evaluable lesions (except bone), no L3 blasts in
the bone marrow nor in the CSF.
Secondary 0S Overall survival (OS) is defined as time from
Endpoint randomization to death due to any cause.
Database lock 28 September 2018
Results and Analysis
Analysis description Primary Analysis
)Analysis population and [Intent to treat population
time point description |Data up to 31 December 2017
Descriptive statistics Treatment group Chemo R-Chemo
and estimate variability
Number of subject [164 164
EFS 82.3 93.9
3-year rate (%)
95% CI 75.7 - 87.5 89.1 - 96.7
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0S 87.3 95.1
3-year rate (%)
95% CI 81.2, 91.6 90.5, 97.5
CR rate* (%) 93.6 94.0
95% CI 88.2 - 97.0 88.8 - 97.2
Effect estimate per EFS Comparison groups R-Chemo vs Chemo
comparison Hazard Ratio 0.32
90% CI 0.17-0.58
P-value 0.0006
0S Comparison groups R-Chemo vs Chemo
Hazard Ratio 0.36
95% CI 0.16 - 0.81
P-value 0.0061
Notes Hazard ratios provided are from an adjusted multivariate Cox model.
P-values provided are from an un-adjusted one-sided log rank test.
* CR rates were only calculated from patients where response was evaluable.

Supportive study(ies)

Of 122 patients enrolled in the single-arm portion of the study, data were available for 166 patients. The
majority of patients achieved CR: 97.0% (95% CI: 91.48%, 99.38%), but neither median EFS or median
OS was reached.

2.4.3. Discussion on clinical efficacy

A multicenter, open-label, randomized study of Lymphome Malin B (LMB) chemotherapy (corticosteroids,
vincristine, cyclophosphamide, high-dose methotrexate, cytarabine, doxorubicin, etoposide and triple
drug [methotrexate/cytarabine/ corticosteroid] intrathecal therapy) alone or in combination with
MabThera was conducted in paediatric patients with previously untreated advanced stage CD20 positive
DLBCL/BL/BAL/BLL.

Design and conduct of clinical studies

The application is based on one pivotal randomized phase 3 open label multicenter study BO 25380, where
rituximab was added to standard chemotherapy in untreated pediatric patients with advanced-stage B-
NHL/B-AL (stage III and LDH > ULN x 2, any stage IV, or B-AL). The in — and exclusion criteria adequately
define the population covered by the proposed indication. Patients included in the trial were Stage III or
more at diagnosis. Overall the study was well conducted, however some concerns were raised, which have
all been addressed. The design of the study, treatments and backbone therapy as well as efficacy endpoints
are endorsed, no sites were inspected by any regulatory agency.

Advanced stage is defined as Stage III with elevated LDH level ("B-high”), [LDH > twice the institutional
upper limit of the adult normal values (> Nx2)] or any stage IV or BAL. Patients were randomized to
receive either LMB chemotherapy or six IV infusions of MabThera at a dose of 375mg/m?2 BSA in
combination with LMB chemotherapy (two during each of the two induction courses and one during each
of the two consolidation courses) as per the LMB scheme. A total of 328 randomized patients were
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included in the efficacy analyses, of which one patient under 3 years of age received MabThera in
combination with LMB chemotherapy.

The two treatment arms, LMB (LMB chemotherapy) and R-LMB (LMB chemotherapy with MabThera), were
well balanced with regards to baseline characteristics. Patients had a median age of 7 and 8 years in the
LMB arm and R-LMB arm, respectively. Approximately half of patients were in Group B (50.6% in the
LMB arm and 49.4% in the R-LMB arm), 39.6% in Group C1 in both arms, and 9.8% and 11.0% were in
Group C3 in the LMB and R-LMB arms, respectively. Based on Murphy staging, most patients were either
BL stage III (45.7% in the LMB arm and 43.3% in the R-LMB arm) or BAL, CNS negative (21.3% in the
LMB arm and 24.4% in the R-LMB arm). Less than half of the patients (45.1% in both arms) had bone
marrow involvement, and most patients (72.6% in the LMB arm and 73.2% in the R-LMB arm) had no
CNS involvement. The primary efficacy endpoint was EFS, where an event was defined as occurrence of
progressive disease, relapse, second malignancy, death from any cause, or non-response as evidenced by
detection of viable cells in residue after the second CYVE course, whichever occurs first. The secondary
efficacy endpoints were OS and CR (complete remission).

Only one patient below the age of 3 was included in the R-Chemo group. Nonetheless the MAH is proposing
the use of rituximab in paediatric patients from 6 months and forward. Simulations have been conducted
with the updated model to predict exposure in children < 3 years. Ctrough and cumulative AUCj-4 cycles are
comparable across age groups, but Cmax higher in the youngest population. It is agreed that the higher
Cmax (over) predicted with the model not is expected to have clinical relevance. Randomization 1:1 to
chemotherapy with or without rituximab was stratified by National group, histology and therapeutic group,
the stratification factors are considered acceptable from a clinical point of view, but the MAH was asked to
clarify whether 6 block randomization were implemented in for the EU countries, The MAH explained, that
in the EU countries the treatment arms were assigned by minimization using the TenAlea software. The
minimization factors were: national group, histology, and chemotherapy group. An alea parameter of 0.80
was used, this method prevents the physicians from guessing the assigned treatment arm. If a potential
error in the randomization strata was detected, patients were not re-randomized.

For the statistical analysis, the corrected values were used. The MAH was asked to clarify how many of
those values were corrected, and whether using the corrected stratification values instead of the original
ones could affect the results. Four patients in the ITT Chemo arm and 1 patient in R-Chemo arm in the ITT
set (1.5%) had post-randomization corrections to their stratification values. The MAH presented sensitivity
analysis for OS and EFS were the uncorrected stratification values were used. The results are consistent
with those presented in the primary analyses.

The MAH defined two primary analyses for EFS: an unadjusted analysis, comparing survival curves, and an
analysis adjusted on stratification factors, comparing the adjusted HR estimate to 1. The unadjusted
analysis will consist in a 1-sided non-stratified log-rank test. The adjusted treatment effect size will be
estimated by fitting a multivariate Cox proportional hazard model, controlling for the national group,
histology, and therapeutic groups (pooled strata). The censoring rule is defined as all patients without a
reported event at the time of the clinical cut-off (31st of Dec 2017) will be censored. As supportive analyses,
the EFS will be analysed using the m-ITT population and the safety population. Additionally, an analysis
will be performed using the investigator’s EFS values. Although the definition of EFS is endorsed, it is not
quit understood which analyses will be considered the main analysis: the one from the adjusted or
unadjusted model., The MAH clarified that in the PIP and the SAP the results from the (unadjusted) log-
rank analysis are considered the main analysis for regulatory purposes. In the protocol, the primary efficacy
endpoint was to be analysed using the adjusted Cox modelling. The interim analysis was performed using
this multivariate Cox model adjusting for national group, histology, and therapeutic group.

The Steering Committee decided which events were to be considered EFS events. The MAH did not discuss
how intercurrent events (e.g. initiation of another therapy, early discontinuation of investigational product,
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early discontinuation of the trial) could affect the EFS analysis. In this analysis, all patients who did not
have a recorded EFS event at the cut-off date were censored. The assumption of non-informative censoring
has not been justified. The MAH was asked to: 1) define intercurrent events of interest; 2) disclose how
many patients had an intercurernt event; 3) present additional sensitivity analyses where the assumption
of non-informative censored is not used for patients who had an intercurrent event (administrative
censoring is acceptable). The MAH was also asked to justify the assumptions made during the analysis and
compare the results with those presented in the primary analyses. The potential intercurrent events of
interest include early discontinuation of the treatment due to investigator-assessed progression (without
steering committee confirmation), physician decision, non-response, or intolerable toxicity. A total of 12
patients (6 in each arm) in the ITT set experienced a potential intercurrent event. The MAH performed
several sensitivity analyses:

Composite strategy 1: The investigator-assessed progression was considered as an EFS event. The HR from
the adjusted Cox model was 0.35 (90% CI, 0.20 - 0.64).

Composite strategy 2: All potential intercurrent events, as defined above, were considered as EFS events.
The Cox HR from this analysis was 0.42 (90% CI, 0.26 - 0.70).

Treatment policy strategy, all 362 randomized patients were incorporated, including those allowed to cross-
over from Chemo arm to Rituximab arm; the Cox HR from this analysis was 0.4 (90% CI, 0.23 - 0.70).

All the supplementary / sensitivity analyses gave similar results to those obtained in the primary analysis.

The secondary endpoints OS and CR are endorsed although they were not controlled for multiplicity. The
definitions used for the analysis of CR were created based on combination presented in the eCRF, and in
some cases it was not possible to translate a value registered in the eCRF to a “yes / no” variable.

It is considered problematic that the CR status could not be clearly obtained from the eCRF and therefore
a table with correspondence between values was created. The clarified the correspondence table between
values was created at the time of SAP writing and before CSR analyses. The study was a open-label study,
hence the results should be interpreted with caution. The MAH provided information about the functioning
of the steering committee. Data from the clinical database were provided to members of the Steering
Committee without the allocated arms to ensure they were blinded to efficacy.

In November 2015 the randomization was stopped due to the results from the first IA, although they did
not cross the specified significance boundary. The results were provided to an independent data monitoring
committee, who recommended the Sponsor to halt the trial. The Sponsor then made the decision to stop
the trial.

The MAH provided details from the IDMC meetings how the decision of stopping the trial despite the lack
of crossing of the statistical boundary was made. The MAH also provided information about the simulations
performed to calculate the probability that the trial would have a significant result in several scenarios.
Conditional power calculations indicated that if the true HR was in the range 0.33-0.73 the trial would be
expected to stop for efficacy with a probability of 87-100 %. If the true HR was 1 (no difference), the
probability to stop the trial for efficacy at the final analysis was 60 %. These arguments are acknowledged,
although the halt of the trial have limited the possibility to obtain a precise estimate of rituximab treatment.
However, taking into account the limitations of the current trial, the results obtained seem to indicate a
positive effect of the R-chemo treatment.

A number of patients switched from their initial treatment group to another, from B to C1 or C1 to C3, this
was mainly due to lack of response to the pre-phase chemotherapy.

For therapeutic group C1, the MAH states, that 36.9% to 43.1% had B-AL, i.e. > 25% blasts, but BM
involvement was reported in 75.4% to 76.9

Assessment report
EMA/CHMP/133144/2020 Page 55/92



Efficacy data and additional analyses

A total of 328 randomized patients were included in the efficacy analyses, of which one patient under 3
years of age received MabThera in combination with LMB chemotherapy.

The two treatment arms, LMB (LMB chemotherapy) and R-LMB (LMB chemotherapy with MabThera), were
well balanced with regards to baseline characteristics. Patients had a median age of 7 and 8 years in the
LMB arm and R-LMB arm, respectively. Approximately half of patients were in Group B (50.6% in the
LMB arm and 49.4% in the R-LMB arm), 39.6% in Group C1 in both arms, and 9.8% and 11.0% were in
Group C3 in the LMB and R-LMB arms, respectively. Based on Murphy staging, most patients were either
BL stage III (45.7% in the LMB arm and 43.3% in the R-LMB arm) or BAL, CNS negative (21.3% in the
LMB arm and 24.4% in the R-LMB arm). Less than half of the patients (45.1% in both arms) had bone
marrow involvement, and most patients (72.6% in the LMB arm and 73.2% in the R-LMB arm) had no
CNS involvement. The primary efficacy endpoint was EFS, where an event was defined as occurrence of
progressive disease, relapse, second malignancy, death from any cause, or non-response as evidenced by
detection of viable cells in residue after the second CYVE course, whichever occurs first. The secondary
efficacy endpoints were OS and CR (complete remission).

Primary efficacy analyses were performed in 328 randomized patients with a median follow-up of 3.1
years. At the pre-specified interim analysis with approximately 1 year of median follow-up, clinically
relevant improvement in the primary endpoint of EFS was observed, with 1-year rate estimates of 94.2%
(95% CI, 88.5% - 97.2%) in the R-LMB arm vs. 81.5% (95% CI, 73.0% - 87.8%) in the LMB arm, and
adjusted Cox HR 0.33 (95% CI, 0.14 - 0.79). Upon IDMC (independent data monitoring committee)
recommendation based on this result, the randomization was halted and patients in the LMB arm were
allowed to cross over to receive MabThera. The study met its primary endpoint with a statistically
significant difference in favour of R-Chemo, 3 year EFS rate was 93.9% in the R-Chemo ITT group
compared with 82.3% in the Chemo ITT group, (HR 0.32, 90% CI: 0.17, 0.58; p = 0.0010). Median EFS
was not reached in either treatment group and Kaplan-Meier analyses of EFS were supportive.

The results of the second EFS sensitivity analysis were consisted with the primary efficacy endpoint analysis
results with an adjusted HR = 0.36 (95% CI: 0.18, 0.70). Both investigator and the Steering Committee
reported 28 EFS events in the R-Chemo arm, but humber of events in the Chemo arm was 11 by investigator
and 10 according to the Steering Committee Central Review, this did not affect the HR in a meaningful way.

Progression/relapse was reported in 21 patients (75.0%) in the Chemo group vs. 3 patients (30.0%) in the
R-Chemo group. Two patients had secondary malignancies in the R-Chemo arm vs. none in the Chemo
arm. No difference was reported for number of toxic deaths.

Overall survival showed a clinical meaningful benefit for patients in the R-Chemo group compared with the
Chemo group, adjusted HR being 0.36 (95% CI: 0.16, 0.81).

At the clinical cutoff, 20 and 8 patients had died in the Chemo and R-Chemo group respectively. Lymphoma
was the most frequently reported cause of death, 14 patients died in the Chemo ITT arm and 3 in the R-
Chemo ITT arm. In the safety section, Table 32, the number of patients who died of lymphoma in the
Chemo arm is reported to be 13, this table only concerns deaths per actual treatment received. Overall
survival in mITT and the Expanded Safety Set were consistent.

About 94% of the patients in both treatment groups, achieved CR, overall no major difference in numbers
of patients achieving CR was noted between the two treatment groups. Considering the difference in EFS
favouring the R-Chemo arm it would be expected, that more patients in the R-Chemo arm achieved CR.
In clinical practice it is considered important to achieve CR, since these patients usually are better off
than patients who do not achieve CR.
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The unmet medical need in this rare condition is clear for the entire paediatric population. In clinical
practice, rituximab is used in the EU paediatric community in paediatric B-NHL and the proposed dose of
375 mg/m?2 is the dose referred to in the various published papers. However, only one patient below 3
years was included in the study, but the MAH har adequately provided an extrapolation, updated the
adult NHL model and included a maturation factor to the constant clearance component to take into
account the effect of the FcRn variation with age. The time independent clearance component is mostly
dependent on B-cell count and tumour size and these are not expected to be linked to maturation. Values
for covariates have been taken from the literature. The Applicant has adequately justified why a PBPK
model not would be expected to provide additional information compared to the updated population PK
mode (see discussion on Clinical Pharmacology). Simulations have been conducted with the updated
model to predict exposure in children < 3 years. A BSA adjusted rituximab dose is appropriate also in
children < 3 years of age and an extension of the indication B-NHL indication to the age group 6 months
to 3 years can be accepted despite lack of clinical PK data in the age group.

As CD20 negative patients were excluded from the study, the wording of the indication was amended to
reflect this - this is consistent with the adult indication.

The following indication is agreed: MabThera in combination with chemotherapy is indicated for the
treatment of paediatric patients (aged = 6 months to < 18 years old) with previously untreated
advanced stage CD20 positive diffuse large B-cell ymphoma (DLBCL), Burkitt lymphoma (BL)/Burkitt
leukaemia (mature B-cell acute leukaemia) (BAL) or Burkitt-like lymphoma (BLL).

The recommended initial rate for infusion is 0.5 mg/kg/h (maximum 50 mg/h); it can be escalated by 0.5
mg/kg/h every 30 minutes if there is no hypersensitivity or infusion-related reactions, to a maximum of
400 mg/h. Subsequent doses of MabThera can be infused at an initial rate of 1 mg/kg/h (maximum 50
mg/h); it can be increased by 1 mg/kg/h every 30 minutes to a maximum of 400 mg/h.

2.4.4. Conclusions on the clinical efficacy

Overall the study met its primary endpoint with a clinical meaningful and statistically significant effect of
rituximab in combination with chemotherapy on EFS in paediatric patients with advanced NHL.

2.5. Clinical safety

Introduction

For completeness, AE data (including tabulations) provided in Section 7 of this CSR also summarize AEs
that occurred in patients who received any dose of rituximab, including those who crossed-over from the
Chemo treatment group following the interim analysis. However, given the variable exposure to rituximab
among patients in this group, AE counts for the “Rituximab safety set” should not be compared with those
shown in the “"Chemo safety set” and “"R-Chemo safety set.” For the evaluation of safety, the following
defines each group presented.

e Chemo safety set, N = 153, patients from the randomized portion of the trial who received chemotherapy
courses beyond initial COP course and no doses of rituximab

e R-Chemo safety set, N = 162, patients from the randomized portion of the trial only, this excludes any
patient who crossed over to R therapy when crossover was permitted

e Initial COP only safety set, N = 7, patients withdrawn from study treatment scheme before initiation
of induction course.
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Rituximab safety set, N = 309, this was any patient who received at least one dose of rituximab, which
includes patients from the randomized portion of the trial (R-Chemo safety set 162 patients), plus the
31 patients who were eligible to cross over (2 patients of the crossover over part did not receive

rituximab) and 116 patients from the single-arm open- label portion of the study.

Table 25 Brief Summary of Adverse Events by Actual Treatment Arm, Safety
and Rituximab Safety Sets
Chemao, R-Chemo, | Initial COP(s) | Rituximab
Safety Set | Safety Set | Only, Safety | Safety Set
(N=153) | (N=162) Set(N=7) | (N=2309)
Patients who experienced reportable
AEs'
At least 1 event 148 (96.7) | 158 (97.5) 5(714) 300 (97.1)
At least 1 event of Grade > 4 57(37.3) | 69(42.6) 4 (57.1) 128 (41.4)
A fatal event 6(3.9) 5(3.1) 2 (28. 8 (2.6)
A toxic fatal event® 2 (1.3) 3(1.9) 0 5 (1.6)
Subsequent malignancy 0 2(1.2) 0 2 (0.6)
At least 1 acute event® 148 (96.7) | 158 (97.5) 2 (28.6) 300 (97.1)
At least 1 acute event of 23 (34.6) 69 (42.6) 2 (28.6) 128 (41.4)
Grade = 4° _
A fatal acute event® 2 (1.3) 3(1.9) 1(14.3) 5 (1.6)
A toxic acute fatal event® 2 (1.3) 2(1.2) 0 4(1.3)
Subsequent malignancy 0 a0 0 0
At least 1 late effect’ _ 5(3.3) 11 (6.8) 3(42.9) 18 (5.8)
At least 1 late effect of Grade = 4° 4 (2.6) 3(1.9) 2 (28.6) 5(1.6)
Afatal late event® 4 (2.6) 2(1.2) 1(14.3) 3(1.0)
A toxic late fatal event 0 1(0.6) 0 1(0.3)
Subsequent malignancy 0 2(1.2) 0 2 (0.6)
Patients with events reported to
pharmacovigilance units®
At least 1 SAE’ 35(39.3) 47 (49.3) 0 169 (54.7)

AE = Adverse Event. Cheme = Chemotherapy; TOF = Cydiophosphamide, Oncovin, Prednisone; R-Chemo = Fitwamab + Chemotherapy;

SAE = Serious Adverse Event

Source: Table 14.3.2.1
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Patient exposure

Table 26 Extent of Exposure to Rituximab, Safety Set
19(R-) 2R 1%(R-) 2"(R) 1 “[FI-{ 2™ R} Waiting
COPADM COPADM CYM CYM CYVE CYVE cop Owerall
(M = 162) N =159) (N =74) (M = 65) {N = 83) (M =91) (M =10) (M = 162)
Mumber of doses received,
n{%)
0 0 0 0 0 0 0 0 0
1 2(13) T(44) 74 (100) 64 (100) 80 (95.8) 88 (100) 0 1(0.6)
2 157 (38.7) 151 (95.6) 0 0 1(12) 0 0 (19
3 0 0 0 0 0 0 0 1({0.6)
4 0 0 0 0 0 0 0 5(31)
1 0 0 0 0 o 0 0 4(2.5)
B 0 i 0 0 1] i 1] 147 (90.7)
T 0 0 0 0 0 0 0 1(0.6)
Cumulative dose received 159 158 T4 G4 81 &8 0 162
Emg‘rmZ]!
M 7386 7106 3613 3647 3656 364 4 21216
Mean 71.18 B2.08 15.78 16.36 4187 16.73 310.08
Standard deviation 56 335 310 328 328 323 56
Minimum 7326 7059 354 4 3554 3506 3557 21455
1* Quartile 7447 T26.4 3605 3640 362.3 3641 21951
Median 7529 T43.4 3709 3745 369.0 3740 22240
3™ Quartile 1054 843 403 407 705 43 2596
Maximum 958 508 93 80 382 108 2541
Range 159 158 T4 64 81 88 0 162
Extent of exposure {days]d
N 159 158 T4 64 B1 &8 1] 162
Mean is 30 1.0 10 14 10 715
Standard deviation 287 0.70 0.00 0.00 322 0.00 16.99
Minimum 1 1 1 1 1 1 1
1* Quartile 30 30 1.0 1.0 1.0 10 B66.0
Median iD 30 1.0 10 10 10 725
3™ Quartile iD 30 1.0 10 10 10 790
Mazximum 29 9 1 1 30 1 112
Range 28 & 0 0 29 0 111
Any dose modification or
additionsfomissions of
rituximab, n (%)
M 159 158 T4 64 81 88 0 162
Mean 03 0s 0.3 0.3 D2 0z 13
Mo 136 (84 .5) 116 (73.4) 49 (66.2) 45(70.3) B4 (79.0) 70 (78.T) 5(B83.3) 147 (70.0)
Unkmnown 0 1] o] 0 0 1] 0 o]
Yes, planned 23(14.3) 39(24.7) 24 (32.4) 18 (28.1) 13 (16.0) 16 (18.0) 1(16.7) 55 (26.2)
Yes, unplanned 2(1.2) 3(1.9) 1(14) 1(18) 4(49) 3(34) 0 8(3.8)
Reason for 375 mg."m: per
infusion not administered,
n{%)
Infusion-related reaction 2({12.5) 1(34) 0 0 1(9.1) 1(7.7) 0 2(4.0)
Other adverse event 0 1(3.4) o] 0 1] 1(7.7) 0 1(2.0)
Medication error 0 i 0 1({8.3) 1] i a 1{2.0)
Patient/parent refusal 0 i] 0 0 1] i] 0 0
Other 11 (84.8)
- Turace Area, = - .

MTX = Methotrexate.
Source: Tabde 14.3.1.1.1.1

Note: Patients who were to receive Ridmab but withdrew from M protocsl therapy dunng/ater INtial COP coursels) could nat be Included In this summary.
[1) CYVE £~ IT & HD MTX In Group C1, M-CYVE-MTX In Sroup C3.
[2) CYVE In Group C1, IT-CYVE In Group C3.
[3) Caleuiated a5 the sum of all doses revelved during Me dMerent courses, divided by the ESA, further rounded to 1 decimal place.

(4} Last date of ffwdmab Imtake - first date of rifuxdmab Intake + 1.
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Table 14.3.1.2.1

Exposure tc Chemctherapy IV Doxorubicin By Actual Treatment Arm Over Time, Safety and Rituximab Bafety Sets

Cheamo, Safety Eet

{H=153)
First COPAIN course
Type of course, nl%}
First COFADM B T4 [48.4)
First COPADM CL Ed [41.8)
Firat COPADM C3 15 [ 3.8)
IV Doxorubicin received, n{E)
Yes 153 (100}
He a
If yes, dose reduction > 2E%, n(k]
Yes a
Ho 152 (100}
Eecond DOOPADM course
Type of course, ni%}
Second COPADM B E3 [47.3)
Second COPADM C1 EZ [4Z.5)
Second COPADM C3 15 [10.3)
IV Doxorubicin received, nit)
Yes 148 (1000
Ho Q
If yes, dose reduction = 26, n(k]
Yes a
Ho 146 (100}
First maintenance course [1}
Type of course, nl¥}
First M1 Cl1 E0 (B2.2)
First M1 C3 13 [(17.8)
IV Doxorubicin received, o)
¥es T3 (100}
He a
If yes, dose reduction * 2B%, n(%}
¥es 117114
Ho T2 [98.8)

R-Chemo, Eafety Cet

{H=1£2)

T8
1
18

161

1e

76
E5
18

155

1
158

E&
17

—

i48.1)
4.7
§11.1)

i95.4)
{ 0.6)

T:l:EI:'

i47.8)
40.9)
§11.3)

(100}

{ 0.6)
i95.4)

(753.5)
(20.5)

(98.8)
1.2}

(10}

Rituximab Eafsty Set

{(H=30%)

141
125
a2

305

(45.8)
(a0.8)
(13.8)

(95.0)
(1.m

0L (100}

140
122
a1

oz

300

127
a7

1e3

(46.2)
(a40.3)
{13.5)

(9%.7)
0.3

(0.7
(95.3)

(77.41
122.6)

(95.4)

1 ( 0.8)

1 (0.8
162 (95.4)

OOF = Cyclophosphamide, Oncovin, Prednisclone; OOPADM - Cyclophosphamide, Oncovin, Prednisclons, Adriamycin, Methotrexate; IV = Intravenous. Hote:

Patients withdrawn from the protocol therapy during/after inmitial OOP course (s} could not be included in this sumsary.

[1} Group C responder patients only.

Table 14.3.1.2.2

Exposure to Chemotherapy IV Methotrexate By Actual Treatment Arm Ower Time, Safety and Rituximab Eafety Eets

Chemo, Safety Bzt

R-Chamo, Safety ES=t

Rituximsbh Safety Set

(N=153) (H=1&Z) [(M=304]}
First COPADM course
Type of course, nlk)
lst COPFADM B T4 (48.4) TE {4B.1) 141 {45.E}
lat COPADM C1 &4 [41.8) &E {40.7) 125 {40.8]}
lst COPADM C3 15 [ 9.8) 18 {11.1) 42 {13.g}
IV methotrexate received, nl%)
Yes 153 (100} 1el {59.4) 106 {99.4]
Ho a 1 { 0.8} 2 { D.E}
If yes, dose reduction = 20%, n(%]
Yes 1 (0.7 i{1.9 E { 1.€}
Ho 151 [98.T) 1ce {5E.1) 01 {9e.4]
HA 1 (0.7 o o
Eecond COPAOM course
Type of course, ni¥)
Znd COPADM B &9 [4£7.3) TE {47.B) 140 {46.2})
Znd COPADM C1 &2 [42.5) &5 {40.9) 12z {40.3}
Znd COPADM C3 15 [10.3) 1B {11.3) 41 {13.&}
IV methotrexate received, nl%)
Yes 146 (100} 158 {100) 303 {10d)
Ho a ] ]
If yes, dose reduction * 2E%, n(k)
Yes 1(0.M 2 {1.3) 4 { 1.3}
Ho 145 (99.3) 157 {3B.T) 239 {3B.T])
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Bdministration of B mg/m? MTX as a 24h-infusion, nii)

Yes le [88.9) 34 {81.m

Hex 2 [11.1) {19.0}

If yes, time from start of MTK infusicn to start of folinic acid

{houzrs)

H 1s 17 u
Mean 4.1 2.5 3z.0
Etandard Deviation t.la L 5.a0
Minimuam 24 24 24
lst Quartile 5.0 4.0 24.0
Median 6.0 6.0 36.0
Ird Quartile iE.0 1.0 36.0
Maoci mam 41 40 40
Range 17 1& 1le

If no, MTX dose received{g/m?]
N 2 3 a
Mean 4.70 4.40 5.0
Erandard Deviation 2.404 1.143 3.065
Minisus a0 2.2 o.o
lat Quartile 3.00 2.20 2.60
Median 4.70 oo 5.70
ird Quartile £.40 8.00 a.oo
Maoci mam 5.4 a.0 B.D
Range 3id c.a B.OD

COF = Cyclophosphamide, Oncowin, Prednisclone; COPADM = Cycleophosphamide, Oncowin, Prednisclone, Adriamycin, Methotrexate; CYM = CYtarabine,
Methotrexate; CYVE = CYtarabime, VEposide; HD = High densicy; IT = Intra Thecal; IV = Intravencus; MTX = methotrexate.

Note: Patients withdrawn from the protocol therapy duringfafter initial COP course(s) could not be included in this summary.

(1} @roup C responder patients only.

(2} Applies to course lst IT-CYWE-MTX and M1 C3 omly.

FROGRAM: Tld_3 1 2 2 exmot.sas, OUTPUT: T14_3_1 2 2 exmot.rtf Date/time of run: 19DECZ01E, 14:59

Table 14.3.1.2.3

Exposure to Chemotherapy Intrathecal Drugs In CRE pos CEF neg C1 Patients Consolidation Courses By Actual Treatment Arm Ower Time, Eafety and Rituximab
Eafety Eets

Chemo, Safety Set B-Chemo, Safety Bzt Rituximab Safety Set
(1} [H=153} (1} [H=182} (1} [H=30%}

First CYVE C1
Administration of Z drugs intrathecal a D1, nl(%}

Yes 22 (78.8) 41 (8z2.0]
Ho & (21.4] g (18.0}
Administration of HD-MTY (B g/m?} and 3 drugs IT at about D18 D20, n{¥]
Yes 22 (78.8) 40 (80.0})
Ho & (21.4] 10 (20.0)
Eecond CYVE C1
Administration of 2 drugs intrathecal at D1, n(%)
Yes 24 (80.0} 44 (83.0)
He & (20.0) % (17.0})

CEF = Cerebro Epinal Fluid; CNE = Central Nervous Eystem; CYVE = C¥tarabine, VEpogide; D1 = Day 1; HD = High density; IT = Intra Thecal ; NTK = methotrexate.
Note: Patients who withdrew from the protocol therapy duringfafter initial OOP course(s) or induction courses could not be included in this summary.
(1} Applies to patients with CNE positiwve and CEF negative only [(subgroup of group C1 patients)

Assessment report
EMA/CHMP/133144/2020 Page 61/92



Adverse events

Common AEs

Table 28 Reportable Acute Adverse Events Observed in 2 10% of Patients by
System Organ Class and Preferred Term, Safety and Rituximab Safety Sets

Ch 8 Sat R-Chemo, Safety | Rituximab Safety
N = 15313 Set Set
(H = 162) (N = 308}

Amy reportable AE"'n (%) 147 (961} 154 (B5.1) 206 (95.8)
Blood and lymphatic system 139 (90.8) 150 (92.8) 2846 (92.6)
disorders

Febrile neutropenia 139 (90.8) 150 (B2.8) 2846 (92.6)
Gastrointestinal disorders 117 (78.5) 131 (BD.8) 246 (79.6)

Stom atitis 115 [75.2) 128 (78.8) 242 (78.3)

Enteritis 24 (15.7) 38 (24.1) a4 (27.2)
Infections and infestations 54 (35.3) a7 (41.4) 127 (41.1)

Sepsis 20 (13.1) 29 (17.9) 52 (16.8)

Dievice related infection 19 (12.4) 21 (13.0) 43 ({13.9)

Lung infection 15 (8.8) 21 (13.0) 44 (14.2)

Enterocolitis infectious 18 (11.8) 16 (9.9) 2B (0.1)
Investigations 22(14.4) 32 (18.8) 51 (16.5)

Alanine aminotransferase 22(14.4) 32 (18.8) 48 (15.5)

increased

Aspartate 11 (7.2) 18 (11.1) 28 (B.4)

aminofransferase

increased
Metabolism and nutrition 22 (14.4) 32(18.8) B4 (17.5)
disorders

Hypokalemia 21 (13.7) 28 (18.0) 45 (14.8)

Decreased appetite T (4.8) 18(11.1) 23(7.4)

" AE = AdweTst Evenl, ChemD = Ghemoierany, wob = Gyclophosphamige, Croovin, - - o =

Wenmodar Ejecion Fractom LVEF = LEt Wenlriculyr Shoriening Facton; MedDRA = Medical Dicliorary Sor Reguistory Adivies;
R-Chemo = Ritusimab + Chemothsmpy, SAE = SEfouUs Adverse Event

Adverse events CRF reporing requirements iIncladed all Grade 2-5 cardiac events, LVEFLV-EF J LV-EFLVEF cardiac abnormalities. and
offfeer ronhemaicgical Grads 3-S5 events, sxcept Aabgus and anorexsia. During COF courses, only Grads £-5 svenis Fosd o e neporisd.
Acuie trgeted jordcites found with grade Mo’ or "Grade 0 or Grade 1 or Graeds 2 were not regandsd as svenis in Sis summarny.

Agverse syeni coded using MedDRA dictonary wersion 2001,

(R For e intal COF only safety se=f, 1 or 2 patienés had reporied AEs obseried In & 10% of pabents n =7k Detals are provided In
Tabie 14.3.2.2.3.

Sgurce: Table 1£.3.223
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Table 23  Reporiable dcute Adverse Events by Actual Treatment 2rm and
Course, Excluding Walting COPs, Safety and Rifuximab Safety Sets

Chemo, Safety Sat | R-Chemo, Sassty Set
(H=153] {h = 162]

Initlal COPs

Therapeusc Group B 12 {15.8) 21 {26.3)

Therapeusc Group C1 15 (24.5) 12 (18.2)

Therapeusc Group 3, n (%) 5 (31.3) 1{6.3)
First COPADM courss

Fist COPADK B, n (% E|E-|:EE.E BG E-!-ﬁ:l

First COPADM C1, i (%) £3 (0.4 €2 {93.9)

First COPADM C3, 1 (%) 12 (B0.O} 16 {E8.9)
Sapond COPADM courss

Second COPADK B, n ["!-igb -dE-l:E-E-.E o2 EE.d:l

Second COPADM C1, n (%) 56 (503 58 (BO.2)

Second COPADM C3, n (%) 12 (B0.0} 18 {100)
First consolidston coursa

First CYM-B, n [%) 2 (30.9) 3 {419)

First CYVE-C1, n (%) 51 (B5.0) £2 (55.4)

First IT-CYVE-MTX C3. n (%] 14 {93.3) 16 {BE.9)
Sagond consolidation course”

Second CYM-E, n %) 10 {16.1) 23[354)

Second CYWE-C1, n (%) 4B {75.0 S3T2a)

Second CYVE-MTX C3, n (%) 15.‘.1|:-:|§ 18 {100)
Third corsolidation coarss’

Second CYVE-CH, n (%) 0 1{14.3)
First malmtenance courss*

M1-C1, n (%) 35 (58.3) 36 [54.5)

M1-C3, n {%) g (68.2) 7 {41.2)
Sapond malntenance course

M2-C1, n (%) 14 (24.5) 21 {31.8)

M2-C3, 56} 1(7.7] 4 {235}

AL = Giverss Cenm; Urare = Lharmbeapy; LU @ Uysosssaphamios, Leosn, Preenesons; LoPELE = L
Crprstn, Pecinisciora, ddderesn, Mefebsosia; TFF = g Besst Porrs OY = Cgemizeas, Esiscrwosie: O7%T = Cpfnmdbine

Vapssida: T = nressost LVTE o Lalk Viemroume Clecios Precsion; UVSF = Led Venreuler Shormening Pascies; MedDRE = Wssioel

ety b Feguimizsy Exsvima W0 o Eeinoireosis - FoChare w Bl s Charsdheeapy

Sourcer Teble 1432224

Asurns sswmn CAF mporisy equorsrens bebhedsd o Ceds 25 cardes sesnin, LNERLUCGDE oaclee: sbresraliies sred ofar
renfssnasdogicnl Smade -5 avani, axcee BEgus and sromxds. Doring COP counssa, only Semce 4-0 avenin ad o oe reporms. Acus

targaies incioiie bond Wi grede We o Gende Do Geada | or G T wers rok regarisd sa p=em inchin semmars

Afsares wveni cofed amirgg Mes DA, Soformry semion 2001

(1} Ini Greup B zeSeris eeiching Fore il CFV-E couss: i ek OFWE O ccarsa e sscond ang Bhird co reedideion coorsss ses S el

e e O O oo

(2 T reisrarcs phass appia o petam i Growe O aned of cormeidetes pheas mnd nooomplals ecisien e 2o CYWE couma
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Grade 4-5 AEs

Table 14.3.2.2.5.1
Eeportable Acute Grade 4-5 Adverse Events By Eystem Organ Class and Preferred Term, Eafety and Rituximab Eafety Eets

Initial COF{s) O=mly, Rituximab
Chemo, Eafety Eet R-Chemo, Eafety Bet Eafety Eet Eafety Eet
{N = 153) {H = 1&2) M= 7} . (K = 309)
Aoy reportable AE, ni%] 53 {34.€) 89 {4Z.E} 2 (28.8} 128 {41.4}
Infecticns and infestations 19 {1z.4) 31 {19.1} o 57 {1E.4}
Eepsins 1B {11.B) 26 {1e.0} 1] 4B ({15.G}
Lung infection 4 { 2.8} 2 {1.2) 1] & { 1.9}
Appendicitis L1} 2 {1.2) o 2 { D.E}
Device related infection L1} 2 {1.2) o 2 { D.E}
Enterccclitis infecticus 1L{o0mm 1 { 0.6} o 2 { D.E}
Candida infection a 1 { 0.E} 1] 1 { 0.3}
Chorioretinitis a 1 { D.E} o 1 { 0.3}
Douglas’ abacess L1} 1 { 0.6} o 1 (0.3}
Encephalitis L1} 1 { 0.6} o 1 (0.3}
Endocarditis 1 {07 Q o o
Meningitis a 1 { 0.E} 1] 1 { 0.3}
Peritonitis a 1 { 0.E} 1] 1 { 0.3}
Erreptococcal infection a 1 { D.E} o 1 { 0.3}
Bacterasmia a a o 1 (0.3}
Bacterial sepsis 1] 1] o 1 (0.3}
Investigaticns 1e {10.5) 24 {14.E} o 36 {11.7}
Alanine aminotransferase increassd 9 { 5.9) 131 { B.0} o 17 { 5.5}
Heutrophil count decreased 4 | 2.6) o [ E.E} o 11 { 3_.E}
Plareler count decreased E{31.3) E [ 3.7} o 12 | 3.4}
Aspartate aminotransferase increased 1 {07 T { 4.3} o B { 2.E]
White blocd cell count decreased 4 { 2.6} 4 { 2.5} o 4 { 1.3}
Investigations [comt.)
Ly=phooyte count decreased a 4 { 2.5} o 4 | }
Lipase increased L1} 1 { D.€} o 1 { 0.3}
Transaminases increased 1{0.T) a o o
Blocd bilirubin increased a a o 1 { 0.3}
Gastrointestinal disorders 1z { T.B) 21 {11.0) o 43 {13_4}
Etomatitis T { 4.8} 131 { B.D} o 2B { 8.1
Colitis 1{0.7) i{1.9) o {10
Ascites 1L {0.7) 1 { D.E} o 2 { D.B}
Jejunal perforation 1L {0.7) 1 { D.E} o 1 { 0.3}
Diarrhoes 1 {0.7) a o 1 { 0.3}
Enteritis L1} 1 { D.€} o E { 1.9}
Gastric perforation L1} 1 { D.€E} o 1 { 0.3}
Ilzal perforation a 1 { D.E} o 1 { 0.3}
Ileus a 1 { 0.} o 1 { 0.3}
Intestinal haescrrhage a 1 { 0.€} o 1 { 0.3}
Pancreatic hasscrrhage a 1 { D.E} o 1 { 0.3}
Proctitis L1} 1 { D.€E} o 1 { 0.3}
Emall intestinal chatruction a 1 { 0.6} o 1 { 0.3}
Emall intestinal perforation 1L{0.T) a o o
Anal haemcrrhage 1] 1] o 1 { 0.3}
Impaired gastric esptying 0 0 0 1 { 0.3}
Intestinal perforation a a o 1 { 0.3}
Intussusception a a ] 1 { 0.3}
Blocd and lysphatic system disorders 10 { E.5) 22 {13.g} o 41 {13.3})
Febrile neutropenia 10 { E.E) 20 {12.3} o 31 {10.T7}
Anaemis 1{0.7) 1 { 0.8} o 3 { 1.0}
Throsbocytopenia a 1 { 0.E} o 2 { 0D.E)
Methaemcglobinaesia a a o 1 { 0.3}
Neutropenia 1] 1] o 2 { D.E)
Metabolism and nutrition disorders 13 { B.E) 9 { 5.6} o 14 { 4.5}
Hypckalasmia E {31.9) E { 3.7} o 8 { 2.8}
Tumcur lysis syndroms 4 | 2.6} 2 {1.2) o 4 { 1.3}
Hypocalcaesda i{z.m 1 { 0.E} o {10
Hypophosphatasemia 2 {1.3) a o 1]
Aridosis a 1 { 0.8} o 1 { 0.3}
Hyperuricaemia 1{0.7) 0 ] ]
Hypoalbuminasmia a 1 { 0.8} o 1 { 0.3}
Hyponatrae=ia 1 {0.7) a o o
Hyperkalae=dia a a o 1 { 0.3}
Bespiratory, thoracic and mediastinal discrders 4 | 2.86) 1 {1.9) 1 (14.3}) & { 1.9}
Arute respiratory distress syndrome 2 { 1.3) 1 { D.E} 1 (14.3}) 1 { 0.3}
Respiratory failure 2 {1.3) 2 { 1.2 o 4 { 1.3}
Hypoxia a 1 { 0.8} o 1 { 0.3}
Pleural =ffusion a a o 2 | D.E}
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Renal and vrinary disorders 4 [ 2.8} 1 { 0.6 2 3 (1.0}
Acute kidney injury 4 { 2.8} 1{0.&E 2 (1.0
Nervous system disorders i{z2.0) 1 { 1.9} o E { 1.9}
Encephal opatchy z {1.3) a 1] ]
Cerebellar syndrome a 1 { 0.6} 1] 1 { 0.3}
Cerebral artery embclism 1{0.T) a o o
Headache a 1 { D.E} o 1 { 0.3}
Etatus epilepticus Q 11 0.6} o 1 { 0.3}
Cerebrospinal fluid leakage a a o 1 { 0.3}
Bostericr reversible encephalopathy syndrome a a o 1 { 0.3}
Eeizure a a o 1 { 0.3}
Vascular disorders Iz 2 {1.2) o i4{1.m
Hypotensicon 2 {1.3) 2 11.2} o 1 (1.0}
Hypertension 1 {0.7) a o o
Cardiac discrders 2 {1.3) 1 {06 o 1 0.3}
Cardiac arrestc a 1 o o 1 0.3}
Cardiac failure 1 (0.7 Q o o
Cardiac failure acute 1 {0D. a o ]
Hepatobiliary disorders a 2 1.2} 1] g 1.6}
Hepatocellular imjury a 2 {1.2) 1] 2 0.&}
Hepatotoxicity a Q o 2 0.E}
Hepatobiliary discrders {cont.]
Hyperbilirubinaemia a a o 14{ 0.3}
Imsune system discrders 1{0.7) 1 {06 o 1 0.3
Anaphylactic reaction Q 1 { 0.6 o 1 0.3
Hypersensitivity 1{0.7) a o i}
Injury, peoisoning and procedural complicaticns 2 {1.3 a o o
Etomal hermia 1{0.7) a o ]
Wrong drug administered 1 {0 a o o
General disorders and administration site conditioms a 1 0.e o 3 1.0
Multiple organ dysfunction syndrome a 1 { 0.6} o 1 0.3
Pyrexia a a o 2 0.E
Heoplasms benign, malignant and unspecified {incl cysts and a a 1 (14.3} o
polyps)
Heoplasm progression a a 1 (14.3} o
Paychiatric disorders a 1 0. o Z2 { 0.6
Confusicnal state a 1 { D0.g} o 14{0.3
Personality change a a o 114{0.3
Ekin and subcutaneous tissue disorders a 1 0.E o 1 0.3
Etevens-Johnson syndrome Q 1 0. o 1 0.3

AE = Adverse event; C00OP = Cyclophosphamide, Oncovin, Prednisclone; CRF = Case Report Form; LV-EF = Left Ventricular Ejection Fraction; LV-EF = Left
Ventricular Ehortening Fraction.

Adverse =vants CRF raporting requirasmesnts included all grads 2-C cardiac events, LW-EF / LV-EF cardiac abnormalities and other non haematclogical grade
2-5 events, except fatigue and anorexia. During COF courses, only grade 4-5 events had to be reported. Acute targeted toxicities found with grade 'Ho'
gr 'Grade 0 or Grad= 1 or Grade 2' weres not regarded as events in this summary.

Adverse svents coded using MedDRA dictionary wersiom 20.1

Table 11: All Patients who Reported AEs of AST/ALT Increased and Bilirubin Increased:

Arm Pt ID AE term CTC Grade | Other Hepatobiliary AEs

Rituximab 3-C-115 | AST increased*

ALT increased

AST increased

Blood bilirubin increased

None

Rituximab 3-E-320 | ALT increased
ALT increased
ALT increased
Blood bilirubin increased

Ggt increased (G2)

W WWNNWWWRA~W

Chemo 3-C-14 ALT increased* None
Blood bilirubin increased*
Chemo 3-C-66 ALT increased* None

AST increased*

ALT increased

ALT increased

ALT increased/

Blood bilirubin increased
Blood bilirubin increased

Wwwwahrhwhp
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Chemo 3-C-79

ALT increased*

AST increased*

ALT increased

ALT increased

AST increased

Blood bilirubin increased

None

W wwhrwspH

None of the events were serious. * Event occurred during initial COP.

Table 12: Acute AEs Categorized in the Hepatobiliary Disorders SOC

Chemo Safety Set (n=153) R-Chemo Safety Set (n=162)
Hepatocellular injury 0 2(1.2)
Cholestasis 1(0.7) 0
Hepatitis toxic 1(0.7) 0
Jaundice 1(0.7) 0
Late AEs

The large majority of patients did not experience a late AE. Five patients (3.3%) in the Chemo safety set
and 11 patents (6.8%) in the R-Chemo safety set experienced at least 1 late AE, and 18 patients (5.8%)
in the rituximab safety set experienced at least 1 late AE. In the Initial COP(s) only safety set, 3 patients
(42.9%) experienced at least 1 late AE. Four patients in the R-Chemo set experienced late effects in the
SOC of infections and infestations vs. none in the Chemo set. Three patients in the Chemo set and 1 patient
in the R-Chemo set were diagnosed with neoplasm. All of these events corresponded to the deaths of these
4 patients related to lymphoma progression. Two patients in the RChemo set experienced second
malignancy (reported as “uncoded” term in Table 30) vs. none in the Chemo set. The remaining late effects
were observed in only 1 or 2 patients in the Chemo and R-Chemo safety sets.
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Tabls 30  Reporiable Late Effacts by System Organ Class and Praferred Term,

Safety and Rituximab Safety Sets

Cheme, n—cm-g inidal mu: Ranuximan
Safaty et | Safety Cﬂ Safaty
(H=153) | N=1e3 (H=7) [ [M=309)
Ay rRporishie A, N (%) 5{33) 11 {EE) 3j4z.9) 18 [ 5.6)
INFEC20nS and INMREtRETNs 0 4125 2 [2B.E) Ei 15)
L Ifecton 0 21 0 2{08)
Eachesial ifection o 1{ 0E) 0 1{0.3)
Enteroinanter sapsls i 1 0B 0 1{0.3)
Epsteir-Barm s Infzction o 0 1{14.3) o
Peeudomonal sepsls i 1{ DE) 0 1{0.3)
Seosis i b 1{14.3) o
Sapnyiococl sepsis D 1(0E) 0 1{0.3)
AgEnoyins Infection i b 0 1{0.3)
Kaoplasme benign, malgnant ard 3{zm 1{0E) 0 1{0.3)
urepecled fincliding oysss and
poiyps) ) ,
Meopiasm 3{z2m 1{DE) o 1{0.3)
Biond and Iymphatic system i 2{13) 0 31
Febrie neliropenia i 1{0E) 0 1{0.3)
Lyrghopenia i 1 DB 0 2{05)
Carda: dswdes 1§07} ] 1{14.3) o
Cardlac amest i o 1{14.3) o
Left veriricular dysiunciion 1{07) o 0 o
Lncaded i 2{13) 0 2{08)
Lincoded' i 213 0 Z{05)
o - I T I R
Dry eye i 0 1{0.3)
Henols Bysiem) discrsers i 1{0E 0 {08
opamy i 1 I}.E-} 0 1 i 0.3
Dwstonic bremar i b 0 1{0.3)
Feseziratory, thorcle, and mediastingl | 1(07) ] 0 o
dlscimirs
Rasoiratony fallure 1{07) b o o
InvesHgaons i o 0 2{08)
Ejection fraciion decrezsed o o 0 1{0.3)
Mautmphil court decressad i b 0 1{0.3)
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Table 31  Reporiable Late Grade 4-5 Effects by Syatem Organ Class and
Praferred Term., Sately and Rituximab Safaly 5als

[ FI:-CI'HFQ Inidal Rtuxrnab
Safaty Set | Safety Cﬂ " Safely
N=1s3) | [N=182) M=7) | N=308)
Any reporabie AE, 0 (%) 4{25) 319 2 (28.5) S{15)
MH2oplasTE. , malkgrant and A{20) 10 ] 1 0.3
urepecifisd mm cysis and I: (55 e
palyps)
Meopiasm 3(2m 1 0B} 0 1{03)
Infacores and Infestations D 1 D) 1(14.3) 2{08)
Erberoiacter sepeis i 1 0.6} 0 1{03)
Pseudomonal seosts o 1 0B} 0 1{03)
Sencis i ] 1(14.3) D
Staphylococoal sepsis i 1 0B} 0 1{03)
Adenoving Infecion o b o 1{0.3)
Carda: dsonders 1] H 1(14.3) o
Camiac amest o i 1{14.3) o
Respiratory, thorace, and mediastingl | 1{0.7) ] 0 D
dlsomers
Respiratony fallure 1{07) 0 0 0
Uncoded i 1 0B} 0 1{03)
Uncoded' i 1{ D) 0 1{0.3)
In o 1] H ] 1§ 0.3
Wﬁuﬂ | count decreasad o O ] 1 j D.J::
~ L W ECIEE e, LTEITS ¥ IRy O e TR, LR, PR, LT W CREN et i, [he T WL

“Werricuiar Claction Foscfon; LWSF = Lt Vensiousr Shodenng Frecion MecDREA4 = Medosl Dicforary fr Paguisicey Sctisss
F-Crame = Aicdrrat + O apy SAL
Searce Tebde 1432337

dfemrss s=wmn CAF mporing mgurerens ehedsd ofl Gress 3-8 cardes sesnin, LYERLVEFR caviee shrerrmifaa arel oSar
rensrnaskgionl Grxds 35 pewma, aocapi miges ad Carkg OOF coy w40 veni el o b eeoded. Ao
argeins oo ond wis grede Ho'or Trede Dor Grade 1 or Gsde 7' were ol regardsd sa s=ee inchis semmang

S sven coted aming MesDAA, doformry semlon 221

71 Tha: unesses) wrr i Subsssuses Vnlorsnes e sedant 3-0-110

Table 13 Patients in R-Chemo Safety Set with Late AEs

Pt ID Treatment Late AE term/Grade/outcome Time Further details
Group/agel/sex from
Last R
infusion
to AE
onset
(days)?
3-E-3 Ci/9M Lung infection/3/unk 85 lowB cell count on
18Dec12
3-E-9 B/6M Febrile neutropenia/2/unk 82
3-E-57 Ci/6M Encephalopathy/1/ unk 27 Sequelae of previous acute
AE of encephalitis
3-C-58 B/2M Enterobacter sepsis/4/resolving 67 low B cell count on
Pseudomomal sepsis/4/ resolving 18Aug14 and 16Feb15
staphylococcal sepsis/4/ resolving
3-E-83 C1/4M Lung infection/3/unk 271 Sepsis and other infections
reported as acute AEs.
Low B cell count on
24Juni5
3-C-93 B/13M Neoplasm/5/fatal 245 Disease progression
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3-E-90 C1/5M Bacterial infection/3/unk 156 Enterocolitis infection (x3)
reported as acute AEs
3-E-95 C1/3M Corneal epithelial 398
microcysts/2/unk
3-E-113 | C3/11M Histiocytic sarcoma/5/fatal 450
3-E-122 | B/15F Melanoma/4/resolving 65
3-E-161 | B/13M Lymphopenia/3/unk 140

1. Age at randomization. 2. Based on new output L999_10_2_leffect.rtf.

Adverse events of special interest (AESI)

Cardiotoxicity

Table 39

Time, Safety and Rituximab Safety Sets

Cardiac Abnormalities and Toxicities by Actual Treatment Arm Over

Chemo, Safety

R-Chemo, Safety

Rituximab Safety

Set Set Set
(N = 153) (N =162) (N = 309)
Cardiotoxicity’
At any time during the trial,
n (%)
Yes 4(27) 16 (10.0) 25 (8.2)
[0.7; 6.7] [5.8: 15.7] [54: 11.8]
No 145 (97.3) 144 (90.0) 281 (918)
[93.3:99.3] [84.3: 94 2] [88.2: 94 6]
Before first doxorubicin
administration
Yes 2(14)[02:50] | 4(25[07:64 | 8271252
No 129 (98.6) 153 (97.5) 291 (97.3)
[95.0: 99.8] [93.6: 99.3] [94.8: 98.8]

Within 2 months before first
M1 course

Yes

No

12+3 months after the end of
treatment’

Yes

No

60+6 months after the
initiation of treatment™
Yes
No

0 (0.0) [0.0; 7.9]
45 (100)
[92.1; 100]

2(3.4)[0.4; 11.9]
56 (96.6)
[88.1; 99.6]

0 (0.0) [0.0; 70.8]
3 (100) [29.2; 100]

4(7.3)[2.0: 17.6]
51(92.7)
[82.4; 98.0]

5 (7.6)[2.5; 16.8]
61(92.4)
[83.2; 97 5]

0 (0.0) [0.0; 70.8]
3 (100) [29.2; 100]

7 (7.3) [3.0; 14.4]
89 (92.7)
[85.6; 97.0]

0 (0.0) [0.0; 70.8]
3 (100) [29.2; 100]

Abnormal echocardiography
At any time during the trial,
n (%)

Yes
Mo
If yes,
Wall motion
abnormalities, n (%)
Yes
Mo
Structural or functional
abnormalities, n (%)
Yes
No
Other abnormalities, n (%)
Yes
Mo

Before first doxorubicin
administration”

Yes

Mo

12 (8.0)
138 (92.0)

1(8.3)
11(91.7)

22 (13.8)
138 (86.3)

1(4.5)
21(95.5)

14 (63.6)
8 (36.4)

11 (50.0)
11(50.0)

17 (10.8)
140 (89.2)

34 (11.1)
272 (88.9)

5(14.7)
29 (85.3)

19 (55.9)
15 (44.1)

17 (50.0)
17 (50.0)

25 (8.3)
275 (91.7)
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If yes,
Wall motion
abnormalities, n (%)
Yes 0 0 0
No 9 (100) 17 (100) 25 (100)
Structural or functional
abnormalities, n (%)
Yes 3(33.3) 11 (B4.7) 16 (64.0)
MNo 6 (66.7) 6(35.3) 9 (36.0)
Other abnormalities, n (%)
Yes T(77.8) 10 (58.8) 15 (60.0)
No 2(222) 7(41.2) 10 (40.0)
Within 2 months before first 1(22) 4 (7.0) 4{4.0)
M1 course®
Yes 1(22) 4 (7.0) 4(4.0)
No 44 (97.8) 53(93.0) 97 (96.0)
If yes,
Wall motion 0 0 0
abnormalities, n (%)
Yes 0 D 0
MNo 1 (100) 4 (100) 4 (100)
Structural or functional 1 (100) 2(50.0) 2(50.0)
abnormalities, n (%)
Yes 1 (100) 2(50.0) 2(50.0)
No 0 2(50.0) 2(50.0)
Other abnormalities, n (%) 0 3(75.0) 3(75.0)
Yes 0 3(75.0) 3(75.0)
MNo 1 (100) 1(25.0) 1(25.0)
1243 months after the end of
treatment®
Yes 3(4.9) 5(7.6) 6{6.3)
No 58(95.1) 61(92.4) 90 (93.8)
If yes,
Wall motion
abnormalities, n (%)
Yes 0 1(20.0) 2(333)
No 3 (100) 4 (80.0) 4 (66.7)
Structural or functional
abnormalities, n (%)
Yes 1(33.3) 4 (80.0) 4 (66.7)
MNo 2(6E.T) 1(20.0) 2(333)
Other abnormalities, n (%)
Yes 2(66.7) 1(20.0) 1(16.7)
No 1033.3) 4 (80.0) 5(83.3)
60+6 months after the
initiation of treatment®
Yes 0 0 0
No 3 (100) 3(100) 3 (100)

Secondary malignancies

There were 2 secondary malignancies reported in the study, both in the R-Chemo arm (melanoma and
histiocytic sarcoma). The event of melanoma was reported in a therapeutic Group B patient who had a pre-
existing skin nevus which rapidly progressed after the patient started study treatment. The event of
melanoma was reported in a therapeutic Group B patient who had a pre-existing skin nevus which rapidly
progressed after the patient started study treatment. The histiocytic sarcoma was diagnosed 16.6 months
after randomization in a therapeutic Group C3 patient and was fatal (death occurred 1 year after diagnosis).
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Infusion-related reactions

Table 40 Rituximab Infusion-Related Reactions by Actual Treatment Arm,

Safety Set
R-Chemo, Safety Set Rituximab Safety Set
(N=162) (N =309)
Total number of infusion-related
reactions,’ n (%)
0 98 (60.5) 200 (64.9)
1 45 (27.8) 81 (26.3)
2 11(6.8) 14 (4.5)
3 3(1.9) 4(1.3)
4 1(0.6) 4(1.3)
5 1(0.6) 1(0.3)
3 3(1.9) 4(1.3)
Total number of infusion-related
reactions
M 162 308
Mean 0.6 0.5
Standard deviation 1.1 1.02
Minimum D 0
15t Quartile 0.0 0.0
Median 0.0 0.0
3rd Quartile 1.0 1.0
Maximum 6 6
Range 3 6
Worst grade of infusion-related
reactions,” n (%)
0 50 (52.6) 143 (61.6)
1 19 (20.0) 34 (14.7)
2 21 (22.1) 43 (18.5)
3 5(5.3) 1(4.7)
4 D 1(04)
Maximum grade of IRR
First infusion.” n (%)
0 57 (60.0) 156 (67.2)
1 15 (15.8) 28 (12.1)
2 19 (20.0) 40 (17.2)
3 _ 4(42) 8(34)
Second infusion,” n (%)
0 85 (89.5) 215(93.9)
1 7(74) 11(4.8)
2 2(2.1) 2(0.9)
3 _ 1(1.1) 1(0.4)
Third infusion,” n (%)
0 87 (92.6) 214 (95.1)
1 5(53) 8(386)
3 _ 2(2.1) 3(1.3)
Fourth infusion,” n (%)
0 86 (91.5) 212 (94.2)
1 5(5.3) 9(4.0)
2 1(1.1) 1(0.4)
3 2(2.1) 3(1.3)
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Fifth infusion,” n (%)
0 85 (93.4) 200 (93.5)
1 4(44) 8(3.7)
2 1(1.1) 3(1.4)
3 1(1.1) 2(09)
4 0 1({0.5)
Sixth infusion,? n (%)
0 80 (89.9) 197 (93.8)
1 7(79) 8(3.8)
2 2(232) 4(19)
3 0 1({0.5)
TR = Infusion-related Feaction; F-Chemo = Riuximab + (.nerr'ot"empy.

Source: Table 14342

(1} Obtained by summing up the number of infusion-related reactions reported in each course. For studies managed by Gustave Roussy,
patient defined as having experienced an infusion-related reaction i highest grade of reaction for the infusion = 0. For studies managed by
Children's Oncology Group, whether a patient experienced an infusion-related reaction is collected as such. f grade was collected as 0,7
this means there was no nfusion-related reaction.

{2} Information collected in studies managed by Gustave Roussy only.

Table 14. Frequency of All Acute AEs by Safety Set and Treatment Group
Group B Group C1 Group C3

Chemo R-Chemo | Chemo R-Chemo | Chemo R-Chemo
(n=78) (n=79) (n=60) (n=66) (n=15) (n=17)

Any reportable AE, n (%) | 68 70 (88.6) | 60 (100) | 65 (98.5) | 15 (100) | 17 (100)
(87.2)
SOCs with = 25% of patients in either set or treatment group

Blood and lymphatic 62 66 (83.5) | 58 63 (95.5) | 15 (100) | 17 (100)

system disorders (79.5) (96.7)

Gastrointestinal disorders | 51 55 (69.6) | 54 63 (95.5) | 14 17 (100)
(65.4) (90.0) (93.3)

Infections and 26 30 (38.0) | 38 50 (75.8) | 12 12 (70.6)

infestations (33.3) (63.3) (80.0)

Investigations 10 (12.8 | 11 (13.9) | 18 22 (33.3) | 5(33.3) | 8 (47.1)

(30.0)

Metabolism and nutrition 10 16 (20.3) | 9 (15.0) | 18 (27.3) | 3(20.0) | 6 (35.3)

disorders (12.8)

Selected Other SOCs

Respiratory, Thoracic and | 3 (3.8) 4 (5.1) 2 (3.3) 8 (12.1) 2(13.3) | 3(17.6)

Mediastinal Disorders

Table 15. Frequency of Grade 4-5 Acute AEs by Safety Set and Treatment Group
Group B Group C1 Group C3

Chemo R-Chemo | Chemo R-Chemo | Chemo R-Chemo
(n=78) (n=79) (n=60) (n=66) (n=15) (n=17)
Any reportable AE, n (%) | 16 20 (25.3) | 18 32(48.5) | 5(33.3) | 7 (41.2)
(20.5) (30.0)
SOCs with > 10% of patients in either set or treatment group

Infections and 5(6.4) 8 (10.1) 9 (15.0) | 15(22.7) | 3(20.0) | 3(17.6)
infestations
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Investigations 2 (2.6) 6 (7.6) 6 (10.0) | 12 (18.2) | 3(20.0) | 3(17.6)
Gastrointestinal disorders | 5 (6.4) 5 (6.3) 6 (10.0) | 10 (15.2) | 1 (6.7) 2 (11.8)
Blood and lymphatic 4 (5.1) 4 (5.1) 6 (10.0) |11 (16.7) | O 5 (29.4)
system disorders
Selected Other SOCs
Respiratory, Thoracicand | 1 (1.3) 1(1.3) 1(1.7) 1(1.5) 0 0
Mediastinal Disorders
Source: T14_3_2 2 5 2 aesoc.rtf, T14_3_2 2 2_3_aesoc.rtf, T14_3_2_2_2 4 aesoc.rtf in final CSR.
Table 16. Frequency of Late Effects per Treatment Group and Arm
Group B Group C1 Group C3
Chemo R-Chemo Chemo R-Chemo Chemo R-Chemo
(n=78) (n=79) (n=60) (n=66) (n=15) (n=17)
Patients with | 1 (1.3) 5 (6.3) 3 (5.0) 5(7.6) 1(6.7) 1(5.9)
late effect(s),
n (%)

Table 17. Frequency of Protocol-defined Cardiotoxicity per Treatment Group and Arm

Cardiotoxicit | Group B Group C1 Group C3
y n (%)
Chemo R-Chemo Chemo R-Chemo Chemo R-Chemo
(n=78) (n=79) (n=60) (n=66) (n=15) (n=17)
Cardiotoxicit | 2 (2.7) 5 (6.3) 2 (3.4) 9 (13.8) 0 2 (12.5)
y at any time
cardiotoxicity | 1 (1.4) 2 (2.6) 1(1.8) 1(1.6) 0 1(6.3)
at baseline

Source: NEW outputs T99_8_1_carditox.rtf, T99_8_2_carditox.rtf, T99_8_3_carditox.rtf.

Note that percentage values for cardiotoxicity data are based on the number of patients per safety set with
cardiotoxicity data reported (n=149, n=160, n=306 for the Chemo, R-Chemo and Rituximab safety sets,

respectively).

Table 18. Frequency of IRRs per Treatment Group and Arm

IRRs, n
(%)

Group B

Group C1

Group C3

R-Chemo (n=79)

R-Chemo (n=66)

R-Chemo (n=17)

Total number of IRRs

0 52 (65.8) 38 (57.6) 8 (47.1)
1 21 (26.6) 18 (27.3) 6 (35.3)
>1 6 (7.6) 10 (15.2) 3(17.6)
Worst Grade IRR?!

1 8 (17.0) 9 (24.3) 2(18.2)
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2 9 (19.1) 8 (21.6) 4 (36.0)

3 2 (4.3) 3 (8.1) 0

Source: NEW outputs T99_6_1_infusion.rtf, T99_6_2_infusion.rtf, T99_6_3_infusion.rtf. IRR Grade only collected in countries handled by

GR only. No G3+ IRRs were reported in the Rituximab Safety Set. 1. Percentages are percentage of pts who had IRR grade reported.
Serious adverse event/deaths/other significant events
Deaths

Seventeen deaths were reported in the Chemo safety set, of which 13 were due to lymphoma, 2 were due
to toxicity of first-line inter B-NHL trial treatment, 1 was due to toxicity of subsequent treatment, and 1
was unknown. For the R-Chemo safety set, 8 deaths were reported as follows: 3 due to lymphoma, 2 due
to toxicity of first-line inter B-NHL trial treatment, 1 due to toxicity of subsequent treatment, 1 due to
second malignancy, and 1 due to “other” (patient 3-C-23: sepsis during chemotherapy) that was also
considered by the steering committee review a toxic death related to the first-line inter B-NHL trial
treatment. Narratives for toxic deaths are provided in Section 10.3.3. In the Initial COP only safety set, 3
deaths were reported: 2 related to lymphoma and 1 due to “other” cause (patient 3-C-68: sepsis during
chemotherapy) that was considered by the steering committee review a toxic death related to the first-line
inter B-NHL trial treatment. All these 3 patients were initially randomized to the Chemo arm.

Table 32 Death Reports by Actual Treatment Arm, Safety and Rituximab Safety
Sets
Chemao, R-Chemo, | Initial COP{s) Rituximalk
Safety Set | Safety Set Only, Safety Safety Set
(N =153) (N =162) Set (N = 309)
Autopsy performed, n (%)
Yes 1] a 2 (BB.T) 1(7.1)
Mo 16 (94.1) 8 (100) 1(33.3) 13 (92.9)
Unknown 1(5.9) 1] ] 0
Primary cause of death, n (%)
Complications of lymphoma prior 1] a 1(33.3) 1]
to treatment
Lymphoma 13 (76.5) 3 (37.5) 1(33.3) G (42.9)
Acute tumor lysis syndrome 1] 1] ] 1]
Toxicity of first line Inter B-MHL 2(11.8) 2(25.0) ] 4 (28.6)
trial treatment
Toxicity of subsequent treatment 1(5.9) 1{12.5) ] 2(14.3)
Mot determinable, whether 1] 1] ] 1]
lymphoma or toxicity
Late effect of first line treatment 0 1] ] 1]
Second malignancy 1] 1({12.5) ] 1(7.1)
Cither disease ] 1{12.5) 1(33.3) 1(7.1)
Suicide 1] 1] ] 1]
Unrelated to any disease 1] 1] ] 1]
Unknown 10(2.9) a ] 1]
EE = AOverse Evelt, B-MAL = Bl non-Hoagkin Iymphoma, CHemo = Cremomeragy, LoP = TyG AMIdE, CTCoWIn, Preanksons,

R-Chemo = Ritwdmab + Chemotherapy, SAE = serious adverse event
(1] “Other disease” = “sapsls”

Sounce: Tapke 14.3.2.58.1
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Tabla 33 Fatal advarss Events by Systam Organ Class and Praferred Tarm,

Safaty and Riuximab Safety Sets

Ritusdmesiy
Safaty Sef | Safety St Safety
(N=153) | [N=163) | N=30%)
Arty reportabie AE, n (%) 6 (3.9)) S{3.1) 8(2€)
IrfecSons and Imfesations 2 1.-3:| 3-|:1. 5{1.5
Sapsis 2(1.3) 31 516
Engocardtis 1(0Q.7) D a
Lung Irfaczon 1(0Q7) D a
Ageronwines Infecton a 1] 1{0.3)
Meoplasms banign, malkgnant and unspeciied 3[20) 2 1.2 2(0.6)
irciuding cysts and polyps)
3[(2o) 1( 0.6 1 {u.a
BAMCma a 106 1(0.2
, thoracic and medasiing dsorders 3 23] 1] a
mmewm;w 2 mj: 0 a
Respiraiory falure 1(0Q.7) o a
Elood and 3 disomians 1 {07 1i06 1{0.2
Feorla n&ﬂtpenwmla}m 1 u.?j: 1 :j r:-.a} 1 {u.a}
Marvous system dsorders 1(0Q.7) 1{0.6) 1(0.3)
CErebeiar syndome i 1{ 0.6} 1(0.3)
Cerebral anary embolism 1(0Q.7) D a
Cardac dsorders 1 {7 1] a
Cardas fallure amns i III.T-':l 0 a
Gastroitestinal dlsorders o 1{0.6) 100.3)
Intestinal naemommage i 1{ 0.6} 1(0.3
Peychiatnic disomen i 1(0E) 1(0.3)
-gumrnma _ : _ 1] _ l_l I:;E — 1 !III.E;|

Wermricuinr Clacios Pocforn; LGP = Lef Wenbioder Deodenng Precor MesDRE = Risdenl Deforary Sz Pagpuisizry SctisSaa

Fe-Cwres = A iEovimat « Chemoissapsy
Soarcer Tebls 143353

dsemrns s=wma CAF wmporing equresmsans eheisd o Gress 20 cardes eesris, LWVERLEDFE caclies: sbresrmlisaa sred =Sar
rerreamrsdagionl Soede -0 e e BEgue wnd sremvin Dhoring COF courssa, crily Draada 3-8 avena e o reporms. Ao
mrgains icoiciien fond wis prede We'or Oesds Dor Oesda 1 or Trsads T wwre rod regerded sa ssen in chino ey

ASwrns eveni coses ming Wes DA doiormry semion 2201

Taxic Eiwl &0 delires ss Drosds S aouss or nis sverma o 2l caresr in paterme weoma reseen e deadh vas resocies B Cmeass bomer
hymn pgdmara CTLST, "oddey of et brse e S-MEL el besbreenT, Riol deisomirabl wheiber hrpheeme or cowcky” or “seone

mEgransy
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Table 34  Toxlc Fatal Adverss Events by Sy=stem Organ Class and Prefemed

Tarm, Safaty and Rituximab Safaty Sels

Chamo, R-Chamia, R Huximab
Eafedy Lot Safsdy Tat Eatety Bad
N = 1E3) N = 182) [H =308}
Ay reporiabie AE, n (%) Z{1.3) 3i1.9} S .5}
Irfections amd Infestations Z{1.3) 2i(12) 4 (1.3)
Sepsks Z{1.3) 2i(12) 4 (1.3)
Endocanditis 140.7) il i}
Lung Infecton 140.7) a O
Bloaoad and hymiphatic sysiem discrders 140.7) 1 (0.6} 1003
Fedbirlle meutropen ks 140.7) 1 (0.6} 1003
Hervows sysiem disorders 140.7) 1 (0.6} 1003
Cerebellar syndmmie a 1 (0.8} 1003
Cerebral artery emibolsm 140.7) a O
Resplrabory, thoracic, and madastnal disorders 211.3) il i}
ACuie respiratory disiress symndome Z{1.3) a O
O
Cardiac disonders 140.7) o i}
Cardiac falure acuie 140.7) a
Gasromiestinal disomnders a 1 (0.6} 1003
Int=stnal haemormrage a 1 (0.6} 1003
Heoplasms benlgn, mallgnant amd unspecified a 1 (0.6} 1003
[Inchading cysis and polyps)
Histicc yHc sarcomia a 1 (0.6} 1003
Peychiainc disorders il 100.5) 1100.3)
Confusional siake a 1 (0.5) 1.10.3])
] T = T - = Ll T -

Veriouler Cpcdon Frecdor; LYEF = Ll Verrouer Seoassing Facdon; RledDRd = Redical Dostiorary bor Reguisinsy dcfvsas

RChebmn = Risdmah « © i ey

Aians et CFF macdy wpierers roodsd sl Greds 35 oedes svem LWIFLWVGE cevle: sbroralbies ars oo
e -0 s fadgus ard ancds. Cumg COP coarsss, ondy Grecs 40 v hatd o o6 recsaed Sous
mpeed moctes bune =i prede e’ o T D o Gawde ¢ of Greos I wmis R i oed B wvenm 0 il soremany

advans sann coded wing WedD Rk dopionary varman 304

Tewe famsl &N defined aa S T 5o oF W08 SeEN OF ITed CERET I paials el resnor for destt wla e BN TROE e
sl wyrdecre (TLE), "machy of e lies ree B-HHL mial mememment | ol cEarmirabs whe e pmcher o oy of Teeoons

gy
Sooro- Tatds 14 3383

Table 35  Toxlc Deatha by Treatment Arm
Treabmant Eafety Bat Patlsnt | Primary Cawce of Deadh
Agmn Hummniber
F-Cremo R-Chizrm, safety el and 3HZ-23 Cther disease
FRitnimah safety et
Chemo Iniial COFis] only, safety set 3-0-58" | oiher dsease
F-Chemo R-Chema, safety sef and 3~-C-85 ToxicEy of first line Inber E-MHL
Ritnrimab safety et trial tr=aiment
F-Chemo R-Chema, safety sef and E-14 ToxicEy of first line Inber E-MHL
Ritnrimab safety et trial tr=aiment
Chemo Chesrm, safety sat ~E-3E ToxicEy of first line Inber E-MHL
Irial =atment
Chemo Chesrm, safety sat 3-E-SE ToxicEy of first line Inber E-MHL
Irial =atment
F-Chemo R-Chema, safety sef and FE-113 | Hisbooytc saroomia
FRitnimah safety et
R-Chemo Ritnrimab safety et FE-Z55 | ToxcEy of drsd line Inber B-INHL
trial tr=atment
R-Chemo Ritnrimab safety et FE-Z250 | ToscEy of Srsd line Inber B-NHL
rial tr=atment
T T Ty TTRIETE T AT LT ST Iy POT IO TR TR T AT

1] P -0 -0 alla dacantivasd from 0 enedy Bt & e rimEsT hewdred riendmial sl re ol i S nsdy TR
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Serious Adverse Events

Table 38  Serlous Adverse Events Reported by = 5% of Patlents in the Chemo
o R-Chemo &rm, Safely and Ritu=zimab 5afety Sets

Chemao, F-Cheme, | Inflal COP(E] | ARuzimab
Zafety 2ot | Satety 8=f | Only, Satety | Zafety Zat
N = 28] M =B&) zet{N = 1) N = 208
Ary ZAE, 0 (%) IS (39.3) | 47485 o 165 (54.7)
Infections and Infestafions 16 (18.0) 30 {31.5) o 57 {31.4)
Eepsis 1 (1.1p £ (5.3) o 24 {7.8)
Dievice-reiated Infecton | 4 4.2 o 15 42.3)
Gastroiniestnal dsorders 5 (5.8} 12 {12.5] o 70 {22.7)
Etomatits | o o 33 (10.7)
Bicod and ymphabic system 5(10.1) 255 o E3 ({75
disorders
Febrie newtopenia B 3.0} 2 (B.4) o 45 (14.6)
Uncoded” | o o 18 (5.8)
Uncoded | o o 18 (5.8)
T LTETE ¢ LIEToOsIy, DG = LEEFETT iy Sohp, o0 © LR T ioE, L o FIET LT, Bl s & s
[= 1 Ragd RChrare = Aamrat + Crsmodacspsy; WAL = Daricus ddverss e

i SEnd coded wing Medh Fb diplerarp varman 30 4

OGS de s anky nosdes e ricdmas iy BT ocrm
Sevaros Taithe 143244

(1 Urooded GALE relsd o rsaicrairlamons wars rotd for 10 of e 08 padem

Table 37 Safety Data for Rituximab Identifled Rlsks

Chemo R-Chamo Rituximak Safaty

idendifed Rick [Tor H =1E3 H=182 Bed (M = 24
Rhaximalb Im Adult Apute L Apuin [T Anurbs L
Onoology Patlents) AEG AEG =3 AE& AEG AEc

Irfusion related reactions Flease refer bo Beclion T.5.3

Infections’ BO52.3) | 0 | 104 062.3) | 4 (25 | 182 ¢58.5) | 18(5.E)

Im paired Immunizabon Flease refer o S=cfion 7.7.1

Esponse

Progresshee muhfocal kil ] 140.3)

bt e apnaopath

Hepafts B reactivation”

R<Cherys = BEndmad « Chemofemnzy; SO0 = Spmen Cogan Clas
Shovorow: Twsks 1435 3 51 i Toes 1433 304
i iaicrs ans infeaariors BleciCRLE, ST

z Prugrassie il Sases nodnha e parhy A8 Tkt iy oy comibining e Blizealng MasDRE P R P BAETE
meea Cwmosingion DrescwiEs v, Erosshal-pais S0 vine prans ool ssarcpachy D viras infeocior, B0 vins et o s
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1 Hepadtis O et asn mrymstss mardsly by combining m bllowing bad T4 PTe n os scirss mablas - Bsprpte macke. vins
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Laboratory findings

Immune reconstitution analyses

Figure 13 Line Plot of Low Immunoglobulin Levels Rates Over Time by
Randomization Arm, IR and Rituximab IR Set (IgA, lgG, and Igh)
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Lymphocytes and B cells

Figure 14 Line Plots of Low Blood Lymphocytes and B-Cell Levels Over
Time by Randomization Arm, IR and Rituximab IR Set
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Source: Figure 142722,

Safety in special populations

There is only one patient below the age of 3 in the R-chemo group (see discussion on Clinical
Pharmacology).

Safety related to drug-drug interactions and other interactions

See clinical pharmacology.
Discontinuation due to adverse events

No summary of patients who had AEs that led to rituximab dose reduction is provided as this data were not
collected on the study case report forms. However, a review of individual SAE cases was done to identify
SAEs that led to rituximab withdrawal. This review identified 7 patients with SAEs that led to rituximab

withdrawal.
Post marketing experience
Company Global Safety Database

A total of 371 cases reporting 851 AEs in pediatric patients (<18 years of age) across all oncology indications
from the company global safety database were analyzed. The majority of the AEs were reported in children
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(>2 years to >12 years of age [48.4%]) and adolescents (>12 years to <18 years of age [48.3%]), and
the safety profile of MabThera/Rituxan was comparable between these two age groups. Only 3.3% of AEs

were reported in infants and neonates (<2 years of age).

A total of 203 cases (54.7%) reporting 427 AEs (50.2%) were from the NHL indication. Of these 427 AEs,
263 (61.6%) were known ADRs for MabThera/Rituxan in the adult population, such as IRRs and related
signs/symptoms, infections, and hypogammaglobulinemia (immunoglobulins below the lower limit of
normal). Of the remaining 164 AEs (bone marrow failure, death, product use issue, drug ineffective etc.)
not known as ADRs in adult patients, 137 (83.5%) were associated with clear alternative explanations and
risk factors and the remaining 27 (16.5%) had insufficient information for an adequate assessment.

From the total of 851 AEs analyzed, 77 (9.0%) fatal AEs were reported, of which one was in CLL, and 38
each were in NHL and other oncology indications (i.e., posttransplant lymphoproliferative disorder, Epstein-
Barr virus associated lymphoproliferative disorder, acute lymphocytic leukemia, Hodgkin’s disease etc.).
Approximately 25% of these fatal events were related to infections (sepsis, aspergillus infection, unspecified
infection etc.).

The safety profile of MabThera/Rituxan observed in the pediatric population was overall consistent with the
well-established safety profile in the adult population for the approved oncology indications as provided in
the Core Data Sheet (CDS) Version 31.0. The AEs that were not known ADRs of MabThera/Rituxan either
had alternative explanations and risk factors or had insufficient information for an adequate assessment.

Overall, the reporting ratio of AEs was highest from the SOC Infections and infestations (N=72, 16.9%),
and was followed by:

e General disorders and administration site conditions (N=62, 14.5%)
e Blood and lymphatic system disorders (N=49, 11.5%)

e Gastrointestinal disorders (N=42, 9.8%)

e Nervous system disorders (N=36, 8.4%)

e Respiratory, thoracic and mediastinal disorders (N=29, 6.8%)

e Skin and subcutaneous tissue disorders (N= 27, 6.3%)

The PTs reported in these SOCs were either in line with an identified risk or ADR (as per the Undesirable
Effects listed in CDS Version 31.0) of MabThera/Rituxan in adult patients (IRRs, infections and
hypogammaglobulinemia) or were related to the underlying condition and/or associated to the potential
effects of past/concomitant immunosuppressant therapy.

Literature Review

Overall, review of the relevant literature did not provide new safety findings or any new safety information
to what is already known for the safety profile of rituximab in adult patients. Of the 683 articles retrieved
from the literature search, 33 were found to be relevant (i.e., articles that provided safety findings in
pediatric patients exposed to rituximab) for inclusion. The majority of the reported AEs (e.g. infections,
hypogammaglobulinemia, IRRs) were consistent with the safety findings from the data retrieved from the
company global safety database for pediatric patients, and with the known safety profile of
MabThera/Rituxan in adults for the approved oncology indications.

The comparisons between the pediatric safety data in Study BO25380 to the rituximab adult oncology
population were limited by the relatively small size of the pediatric population compared with the adult
population, the AE reporting requirements in Study BO25380, and the differences in disease biology and
background treatments between populations. Additionally, the analyses in the DSR were not based on
actual exposure data, there were differences in the source of adult and pediatric data (largely clinical trials
in adults versus largely post-marketing data in the pediatric population).
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However, despite this, the safety profile of MabThera/Rituxan observed in the pediatric population was
overall consistent with the well-established safety profile in the adult populations for the approved oncology
indications as provided in the CDS Version 31.0.

The AEs that were not known ADRs of MabThera/Rituxan either had alternative explanations and risk factors
or had insufficient information for an adequate assessment.

Therefore, based on the analysis of the data in the company global safety database in pediatric oncology
patients treated with MabThera/Rituxan, it was concluded that observed safety profile of
MabThera/Rituxan in the pediatric population appeared to be consistent with that in adult patients.

2.5.1. Discussion on clinical safety

A multicenter, open-label randomized study of Lymphome Malin B chemotherapy (LMB) with or without
MabThera was conducted in paediatric patients (aged = 6 months to < 18 years old) with previously
untreated advanced stage CD20 positive DLBCL/BL/BAL/BLL.

Overall, a significant number of paediatric patients with NHL have been exposed to R-chemo for a significant
period of time. This should enable a thorough assessment of the safety aspects of this combination in the
proposed patient population.

A total of 309 paediatric patients received MabThera and were included in the safety analysis population.
Paediatric patients randomized to the LMB chemotherapy arm with MabThera, or enrolled in the single
arm part of the study, were administered MabThera at a dose of 375mg/m2 BSA and received a total of
six IV infusions of MabThera (two during each of the two induction courses and one during each of the
two consolidation courses of the LMB scheme).

The most common AEs occurred in the SOC "“blood and lymphatic system disorders”, where febrile
neutropenia was the most common AE. Furthermore, the addition of rituximab to chemotherapy leads to
an increased risk of AEs, especially in terms of gastrointestinal disorders (stomatitis, enteritis), infections
(sepsis), metabolism and nutrition disorders (hypokalemia and decreased appetite), and investigations
(ALAT and ASAT increase). The increased risk of infection in children is now reflected in the SmPC.

It is clearly seen that the addition of rituximab to chemotherapy also leads to an increased risk of Grade 4-
5 AEs in terms of sepsis, liver enzyme increase (ALAT/ASAT), stomatitis and febrile neutropenia.
Unfortunately, laboratory data were not collected on the study eCRF, and thus it is not possible to confirm
if any of the patients fulfilled the criteria for Hy's law. However, there no clinical signs or symptoms that
would seem to indicate that a given patient have experienced DILI.

There were two secondary malignancies in the study, both in the R-chemo arm. The MAH has provided brief
case narratives. As mentioned by the MAH, NHL patients are known to be at higher risk for secondary
malignancies. There have been case reports of melanoma in adult patients, while the case of histocytic
sarcoma shoed identical clonal anomaly with regards to the initial cancer (IGH-MYC fusion). No firm
conclusions can be drawn from such a small number of patients.

There were fewer deaths in the R-chemo arm compared to the chemo arm, 8 vs 17. Although the numbers
are small and should be interpreted with caution, it is nonetheless clinically encouraging to see this
numerical difference in favor of R-chemo.

It is clearly seen that the addition of rituximab to chemo leads to a significant increase in SAEs, 49.5%
vs. 39.3%. As discussed previously, the differences are mainly seen in terms of infections and
gastrointestinal disorders. There was only one (late) case of PML in the R-chemo arm compared to 3
acute cases in the chemo arm. Furthermore, there were no cases of Hepatitis B reactivation in any of the
arms. This is reassuring, since approximately 35% of the patients had Anti-HBs antibody at baseline.
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Data on post-treatment vaccination and persistence of previous antibodies is limited. However, given that
the disease setting is very serious, in the clinical setting, patient are usually closely monitored and
vaccinated post-treatment, if they haven’t got all their vaccines. Children that are transplanted are
usually closely monitored and re-vaccinated after approximately 6 months. Relevant recommendations in
the SmPC are sufficient.

In summary, the safety profile of MabThera in paediatric patients (aged = 6 months to < 18 years old)
with previously untreated advanced stage CD20 positive DLBCL/BL/BAL/BLL was generally consistent in
type, nature and severity with the known safety profile in adult NHL and CLL patients. Addition of
MabThera to chemotherapy did result in an increased risk of some events including infections (including
sepsis) compared to chemotherapy only.

2.5.2. Conclusions on clinical safety

Overall, the safety profile of rituximab in combination with chemotherapy in a paediatric NHL population
is as expected, thus in line with previous knowledge and experience. There were no new safety findings.
However, there is only one patients below the age of 3 in the R-chemo group.

2.5.3. PSUR cycle

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.

2.6. Risk management plan

The CHMP received the following PRAC Advice on the submitted Risk Management Plan:

The PRAC considered that the risk management plan version 21.1 is acceptable. The CHMP endorsed this
advice without changes. The CHMP endorsed the Risk Management Plan version 21.1 with the following
content:

Safety concerns

Table 14 Summary of safety concerns

Summary of safety concerns

Important identified risks e Infections, including serious infections (All Indications)
e Progressive multifocal leukoencephalopathy (All Indications)
e Hepatitis B reactivation (All Indications)

¢ Hypogammaglobulinemia (non-oncology indications)

Important potential risks ¢ Malignant events (non-oncology indications)

e Impact on cardiovascular disease (non-oncology
indications)

e Relapses (GPA/MPA only)

e Off-label use of the subcutaneous formulation (NHL/CLL, SC
formulations)

e Administration route error (NHL/CLL, SC formulations)
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Missing information

e Use in pregnancy and lactation (All Indications)
e Long term use in GPA/MPA patients (GPA/MPA only)

Pharmacovigilance plan

Table 15 On-going and planned additional pharmacovigilance activities
Study Summary of Safety Milestones Due dates
Status Objectives concerns
addressed

Category 1 - Imposed mandatory additional pharmacovigilance activities which are conditions of the

marketing authorization

There are no planned or ongoing category 1 studies

Category 2 - Imposed mandatory additional pharmacovigilance activities which are Specific
Obligations in the context of a conditional marketing authorization or a marketing authorization under

exceptional circumstances

There are no planned or ongoing category 2 studies.

Category 3 - Required additional pharmacovigilance activities

MA28150 (RITAZAREM): | Time to relapse / the Relapses Estimated study | Estimated

An international, open primary endpoint is completion date | CSR

label, randomized the time to disease availability

controlled trial relapse (either minor September

comparing rituximab or major relapse) 2020

with azathioprine as from randomization.

m?mt?nar:ﬁ t:erapy In Proportion of patients

relapsing CA- . who maintain

associated vasculitis remission at 24 and

.(RITAZAF'{EM)—Phase III, 48 months

interventional,

randomized, open-label,

comparative trial

Ongoing

BE29950 (RIVAS): Registry to collect Long term use | Study start: Q4 2016

prospective single | Serous aduerse event | in GPAMPA | Interm | o
atients : i

center, secondary data determine the long- P reportmg of

use, long-term term safety cumulative

surveillance, non- of rituximab for the data in

interventional PASS. treatment of Final CSR is due | PBRER

Ongoing GPA/MPA. 31 Dec 2021

ANCA= Anti-Neutrophil Cytoplasmic Antibody, BVAS= Birmingham Vasculitis Activity Score, CLL= Chronic
Lymphocytic Leukemia, CSR=Clinical study report, GPA= Granulomatosis with polyangiitis, SC
=Subcutaneous
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Risk minimisation measures

Table 16 Summary table of risk minimization activities by safety concern

Safety concern

Risk

minimization measures

Infections, including serious infections

All Indications

Routine risk communication:

EU SmPC section 4.4: Special warnings and
precautions for use
EU SmPC Section 4.8: Undesirable Effects

Routine risk minimization activities
recommending specific clinical measures to
address the risk:

None

Other risk minimization measures beyond
the Product Information:

Medicine’s legal status:

Medicinal product subject to restricted medical
prescription

Additional risk minimization measures:
Patient Alert Card (non oncology indications)

Educational Material for Healthcare Professionals
and Patients (non-oncology indications)

Progressive Multifocal Leukoencephalopathy

Routine risk communication:

EU SmPC section 4.4: Special warnings and
precautions for use

Routine risk minimization activities
recommending specific clinical measures to
address the risk:

Patients must be monitored at regular intervals for
any new or worsening neurological symptoms or
signs that may be suggestive of PML. If PML is
suspected, further dosing must be suspended until
PML has been excluded. Further evaluations,
including Magnetic Resonance Imaging scan
preferably with contrast, cerebrospinal fluid (CSF)
testing for JC Viral DNA and repeat neurological
assessments, should be considered. If a patient
develops PML, the dosing of MabThera must be
permanently discontinued.

Other risk minimization measures beyond
the Product Information:
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Medicine’s legal status: Medicinal product subject
to restricted medical prescription.

Additional risk minimization measures:
Patient Alert Card (non oncology indications)

Educational Material for Healthcare Professionals
and Patients (non-oncology indications)

Hepatitis B Reactivation All Indications

Routine risk communication:

EU SmPC section 4.4: Special warnings and
precautions for use

Routine risk minimization activities
recommending specific clinical measures to
address the risk:

Hepatitis B virus (HBV) screening should be
performed in all patients before initiation of
treatment with MabThera. At minimum this should
include HBsAg-status and HBcAb-status. These
can be complemented with other appropriate
markers as per local guidelines. Patients with
active hepatitis B disease should not be treated
with MabThera. Patients with positive hepatitis B
serology (either HBsAg or HBcAb) should consult
liver disease experts before start of treatment and
should be monitored and managed following local
medical standards to prevent hepatitis B
reactivation.

Other risk minimization measures beyond
the Product Information:

Medicine’s legal status: Medicinal product subject
to restricted medical prescription

Additional risk minimization measures:

None

Hypogammaglobulinemia

non-oncology indications

Routine risk communication:

EU SmPC section 4.4: Special warnings and
precautions for use

RA

EU SmPC Section 4.8: Undesirable effects
GPA/MPA

EU SmPC Section 4.8 Undesirable effects

Routine risk minimization activities
recommending specific clinical measures to
address the risk:

Assessment report
EMA/CHMP/133144/2020

Page 85/92




Immunoglobulin levels are recommended to be
determined prior to initiating treatment with
MabThera

Other risk minimization measures beyond
the Product Information:

Medicine’s legal status: Medicinal product subject
to restricted medical prescription

Additional risk minimization measures:

None

Malignant Events

(Non-oncology indications)

Routine risk communication:
EU SmPC Section 4.4: Special warnings and
precautions for use

Routine risk minimization activities
recommending specific clinical measures to
address the risk:

None

Other risk minimization measures beyond
the Product Information:

Medicine’s legal status: Medicinal product subject
to restricted medical prescription.

Additional risk minimization measures:

None

Impact on Cardiovascular Disease

(Non-oncology indications)

Routine risk communication:

EU SmPC section 4.4: Special warnings and
precautions for use

Routine risk minimization activities
recommending specific clinical measures to
address the risk:

None

Other risk minimization measures beyond
the Product Information:

Medicine’s legal status: Medicinal product subject
to restricted medical prescription

Additional risk minimization measures:

None

Relapses

Routine risk communication:
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(GPA/MPA only)

EU SmPC Section 5.1: Pharmacodynamic
properties

Routine risk minimization activities
recommending specific clinical measures to
address the risk:

None

Other risk minimization measures beyond
the Product Information:

Medicine’s legal status:

Medicinal product subject to restricted medical
prescription.

Additional risk minimization measures:

None

Off-label Use of the Subcutaneous
Formulation

(NHL/CLL, SC formulations)

Routine risk communication:

EU SmPC section 4.1 Therapeutic indications

Separate EU SmPCs are available for the IV (100
mg and 500 mg) and SC formulations (1400 mg
for NHL and 1600 mg for CLL).

EU SmPC (for SC formulation) section 4.4: Special
warnings and precautions for use

EU SmPC (IV and SC) section 4.2: Posology and
method of administration

Routine risk minimization activities
recommending specific clinical measures to
address the risk:

Separate SmPCs are available for the IV (100 mg
and 500 mg) and SC formulations (1400 mg for
NHL and 1600 mg for CLL).

Other risk minimization measures beyond
the Product Information:

Medicine’s legal status:

Medicinal product subject to restricted medical
prescription
Additional risk minimization measures:

Educational Material for Healthcare Professionals

Administration route error (NHL/CLL, SC
formulations)

Routine risk communication:

The IV and SC formulations are covered by
separate EU SmPCs to reinforce the difference
between the IV and SC formulations.

EU SmPC (IV and SC) section 1: Name of the
Medicinal Product

EU SmPC (IV and SC) section 4.2: Posology and
method of administration
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Routine risk minimization activities
recommending specific clinical measures to
address the risk:

The IV and SC formulations are covered by
separate SmPCs to reinforce the difference
between the IV and SC formulations.

Other risk minimization measures beyond
the Product Information:

Packaging: Clear package differentiation

e Color differentiation (distinct colored
bands)

e Unique cap colors for the vials matching
the colored bands

e Clear statements on both the primary and
secondary packaging i.e., words
“subcutaneous”, “solution for
subcutaneous injection” and “Only for

subcutaneous use” in red font.

Peel-off sticker is included on the individual vials
of the subcutaneous formulations specifying the
strength, the route of administration and the
indication.

SC and IV formulations are covered by separate
SmPCs, which include specific warning against
incorrect route of administration.

Medicine’s legal status: Medicinal product subject
to restricted medical prescription

Additional risk minimization measures:

Educational Material for Healthcare Professionals

2.7. Update of the Product information

As a consequence of this new indication, sections 4.1,

4.2,4.4,4.8, 5.1 and 5.2 of the SmPC have been

updated. The Package Leaflet has been updated accordingly.

2.7.1. User consultation

No justification for not performing a full user consultation with target patient groups on the package
leaflet has been submitted by the MAH. However, the changes to the package leaflet are minimal and do
not require user consultation with target patient groups.
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3. Benefit-Risk Balance

3.1. Therapeutic Context

3.1.1. Disease or condition

The treatment of paediatric patients (aged =6 months to <18 years old) with previously untreated
advanced stage CD20 positive diffuse large B-cell lymphoma (DLBCL), Burkitt lymphoma (BL)/Burkitt
leukaemia (mature B-cell acute leukaemia) (BAL) or Burkitt-like lymphoma (BLL).

3.1.2. Available therapies and unmet medical need

Despite a high cure rate in children and adolescents with NHL, there is an unmet need for improving the
EFS in paediatric patients with advanced stage NHL.

3.1.3. Main clinical studies

A multicenter, open-label, randomized study of Lymphome Malin B (LMB) chemotherapy (corticosteroids,
vincristine, cyclophosphamide, high-dose methotrexate, cytarabine, doxorubicin, etoposide and triple
drug [methotrexate/cytarabine/ corticosteroid] intrathecal therapy) alone or in combination with
MabThera was conducted in paediatric patients with previously untreated advanced stage CD20 positive
DLBCL/BL/BAL/BLL. Advanced stage is defined as Stage III with elevated LDH level (*B-high”), [LDH >
twice the institutional upper limit of the adult normal values (> Nx2)] or any stage IV or BAL. Patients
were randomized to receive either LMB chemotherapy or six IV infusions of MabThera at a dose of
375mg/m?2 BSA in combination with LMB chemotherapy (two during each of the two induction courses and
one during each of the two consolidation courses) as per the LMB scheme. A total of 328 randomized
patients were included in the efficacy analyses, of which one patient under 3 years of age received
MabThera in combination with LMB chemotherapy.

3.2. Favourable effects

At the pre-specified interim analysis with approximately 1 year of median follow-up, clinically relevant
improvement in the primary endpoint of EFS was observed, with 1-year rate estimates of 94.2% (95%
CI, 88.5% - 97.2%) in the R-LMB arm vs. 81.5% (95% CI, 73.0% - 87.8%) in the LMB arm, and
adjusted Cox HR 0.33 (95% CI, 0.14 - 0.79). Upon IDMC (independent data monitoring committee)
recommendation based on this result, the randomization was halted and patients in the LMB arm were
allowed to cross over to receive MabThera. The study met its primary endpoint, a statistically significant
and clinically relevant improvement of 3-year EFS was shown in favour of R-Chemo, 3-year EFS rate was
93.9% in the R-Chemo ITT group compared with 82.3% in the Chemo ITT group, (HR 0.32, 90% CI:
0.17, 0.58; p = 0.0010). Median EFS was not reached in either treatment group and Kaplan-Meier
analyses of EFS were supportive.

The results of the second EFS sensitivity analysis were consisted with the primary efficacy endpoint analysis
results with an adjusted HR = 0.36 (95% CI: 0.18, 0.70).

Progression/relapse was reported in 21 patients (75.0%) in the Chemo group vs. 3 patients (30.0%) in the
R-Chemo group. Two patients had secondary malignancies in the R-Chemo arm vs. none in the Chemo
arm.
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Overall survival showed a clinical meaningful benefit for patients in the R-Chemo group compared with
the Chemo group, adjusted HR being 0.36 (95% CI: 0.16, 0.81)

3.3. Uncertainties and limitations about favourable effects

There are no uncertainties about the favourable effects.

3.4. Unfavourable effects

The most common AEs occurred in the SOC “blood and lymphatic system disorders”, where febrile
neutropenia was the most common AE. The addition of rituximab to chemotherapy also leads to an
increased risk of AEs, especially in terms of gastrointestinal disorders (stomatitis, enteritis), infections
(sepsis), metabolism and nutrition disorders (hypokalemia and decreased appetite), and investigations
(ALAT and ASAT increase).

The addition of rituximab to chemotherapy also leads to an increased risk of Grade 4-5 AEs in terms of
sepsis, liver enzyme increase (ALAT/ASAT), stomatitis and febrile neutropenia.

The addition of rituximab to chemo leads to a significant increase in SAEs, 49.5% vs. 39.3%. As
discussed previously, the differences are mainly seen in terms of infections and gastrointestinal disorders.
There was only one (late) case of PML in the R-chemo arm compared to 3 acute cases in the chemo arm.
Furthermore, there were no cases of Hepatitis B reactivation in any of the arms. This is reassuring, since
approximately 35% of the patients had positive Anti-HBs antibody at baseline.

3.5. Uncertainties and limitations about unfavourable effects

There are no uncertainties about the unfavourable effects.

3.6. Effects Table

Table 2. Effects Table for Mabthera in paediatric B-NHL

Effect Short Unit Treatment Control Uncertainties / References
description Strength of evidence

Favourable Effects

EFS Event free % 93.9 82.3 HR = 0.32 (90% CI:
survival 0.17, 0.58); p= 0.001

3 year OS 3 year % 95.1 87.3 HR = 0.36 (95% CI:
overall 0.16, 0.81)
survival

CR Complete % 94.9 93.6
response

Unfavourable Effects

Febrile % 92.6 90.8

neutropenia

Infections % 41.4 35.3

SAE % 49.5 39.3
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3.7. Benefit-risk assessment and discussion

3.7.1. Importance of favourable and unfavourable effects

Adding rituximab to standard chemotherapy in advanced B-NHL results in a significant and clinically relevant
increase of 3-year EFS. These results are important, although assessment of the study was hampered by
the fact that the study was stopped at the first interim analysis, despite it did not cross the specified
significance boundary. The safety profile of rituximab is well known from the use in the adult population
and considered manageable. Overall the safety profile of rituximab was consistent with the known safety
profile in adults, no new safety signals were raised. Only one patient below the age of 3 was included in
the R-Chemo group, this has adequately been reflected in the SmPC.

The proposed indication is intended to be in children from 6 months of age, however, no PK data are
available in children in the age group 6 month to 3 years of age to support or justify the 375 mg/m2 dose
in this age group. The MAH has performed simulations using a model to predict exposure in children <3
years. Ctrough and cumulative AUC;.4 ¢ycles are comparable across age groups, but Cmax higher in the
youngest population. It is agreed that the higher Cmax (over) predicted with the model not is expected to
have clinical relevance. This is supported by paediatric rituximab data from other indications.

3.7.2. Balance of benefits and risks

Despite a high cure rate in children and adolescent with B-NHL, a further improvement of EFS is needed
especially in the advanced-stage NHL, therefore the benefit of adding rituximab to standard chemotherapy
in advanced B-NHL results in a significant and clinically relevant increase of 3-year EFS is significant.

The safety profile of rituximab is well known from the use in the adult population and considered
manageable. Overall the safety profile of rituximab was consistent with the known safety profile in adults,
no new safety signals were raised. Only one patient below the age of 3 was included in the R-Chemo group,
this has adequately been reflected in the SmPC.

3.7.3. Additional considerations on the benefit-risk balance

3.8. Conclusions

The overall B/R of Mabthera in combination with chemotherapy for the treatment of paediatric patients
(aged =6 months to <18 years old) with previously untreated advanced stage CD20 positive diffuse
large B-cell lymphoma (DLBCL), Burkitt lymphoma (BL)/Burkitt leukaemia (mature B-cell acute
leukaemia) (BAL) or Burkitt-like lymphoma (BLL), is positive.

4. Recommendations

Outcome

Based on the review of the submitted data, the CHMP considers the following variation acceptable and
therefore recommends the variation to the terms of the Marketing Authorisation, concerning the following
change:
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Variation accepted Type Annexes
affected
C.l.6.a C.I.6.a - Change(s) to therapeutic indication(s) - Addition | Type II I and IIIB
of a new therapeutic indication or modification of an
approved one

Extension of indication to include treatment of paediatric patients (aged =6 months to <18 years old)
with previously untreated advanced stage diffuse large B-cell lymphoma (DLBCL), Burkitt lymphoma
(BL)/Burkitt leukaemia (mature B-cell acute leukaemia) (BAL) or Burkitt-like lymphoma (BLL) in
combination with chemotherapy for MabThera; as a consequence, sections 4.1, 4.2, 4.4, 4.8, 5.1 and 5.2
of the SmPC are updated. The Package Leaflet is updated in accordance. Version 21 of the RMP has also
been submitted.

Amendments to the marketing authorisation

In view of the data submitted with the variation, amendments to Annex(es) I and IIIB and to the Risk
Management Plan are recommended.

Paediatric data

Furthermore, the CHMP reviewed the available paediatric data of studies subject to the agreed Paediatric
Investigation Plan P/0064/2019 and the results of these studies are reflected in the Summary of Product
Characteristics (SmPC) and, as appropriate, the Package Leaflet.

Similarity with authorised orphan medicinal products

The CHMP by consensus is of the opinion that MabThera is not similar to Kymriah, Yescarta and Polivy
within the meaning of Article 3 of Commission Regulation (EC) No. 847/200.

5. EPAR changes

The EPAR will be updated following Commission Decision for this variation. In particular, the EPAR module
"steps after the authorisation" will be updated as follows:

Scope
Please refer to the Recommendations section above.

Summary

Please refer to Scientific Discussion ‘MabThera-H-C-165-11-0168’
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