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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Biovest Europe Ltd submitted on 3 December 2013 an application for Marketing
Authorisation to the European Medicines Agency (EMA) for Lympreva, through the centralised
procedure falling within the Article 3(1) and point 4 of Annex of Regulation (EC) No 726/2004.

The eligibility to the centralised procedure was agreed upon by the EMA/CHMP on 21 June 2012.

Lympreva, was designated as an orphan medicinal product EU/3/06/394 on 28/08/2006. Lympreva
was designated as an orphan medicinal product in the following indication: Treatment of follicular
lymphoma.

The applicant applied for the following indication: Lympreva is an autologous immunoglobulin vaccine
indicated for the treatment of patients with follicular non-Hodgkin’ s lymphoma (FL) as first line
consolidation therapy after achieving complete remission with induction therapy and is
co-administered with Granulocyte Macrophage Colony-Stimulating Factor (GM-CSF). Efficacy with
induction therapy other than the PACE regimen (prednisone, doxorubicin, cyclophosphamide,
etoposide) used in FL patients has been established in mantle cell ymphoma patients (MCL) with the
EPOCH-R regimen (doxorubicin, etoposide, vincristine, cyclophosphamide, prednisone, rituximab).
Efficacy relative to other first line consolidation therapies has not been established. Lympreva is
indicated in adults.

The legal basis for this application refers to:

Article 8(3) of Directive 2001/83/EC - complete and independent application. The application
submitted is composed of administrative information, complete quality data, non-clinical and clinical
data based on applicants’ own tests and studies and/or bibliographic literature
substituting/supporting certain tests or studies.

Information on Paediatric requirements

Pursuant to Article 7 of Regulation (EC) No 1901/2006, the application included an EMA Decision
CW/1/2011 on the granting of a class waiver and EMA Decision P/0181/2012 on the granting of a
product-specific waiver.

Information relating to orphan market exclusivity

Similarity

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

Licensing status

The product was not licensed in any country at the time of submission of the application.
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1.2. Manufacturers

Manufacturer of the active substance
Biovest International, Inc.
8500 Evergreen Boulevard NW

Minneapolis, MN 55433
USA

Manufacturer responsible for batch release
Propak Health Ltd

3-4 Ballyboggan Industrial Estate

Ballyboggan Road, Finglas

Dublin
Ireland

1.3. Steps taken for the assessment of the product

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

Co-Rapporteur: Jens Ersbgll

CHMP Peer reviewer: Arantxa Sancho-Lopez

PRAC Rapporteur: Brigitte Keller-Stanislawski

= The application was received by the EMA on 3 December 2013.
e The procedure started on 26 December 2013.

< The Rapporteur's first Assessment Report was circulated to all CHMP members on
14 March 2014. The Co-Rapporteur's first Assessment Report was circulated to all CHMP members on
23 March 2014.

= PRAC Rapporteur’s Risk Management Plan (RMP) Assessment Report as endorsed by PRAC on
10 April 2014

« During the meeting on 25 April 2014, the CHMP agreed on the consolidated List of Questions to be
sent to the applicant. The final consolidated List of Questions was sent to the applicant on
28 April 2014.

 The applicant submitted the responses to the CHMP consolidated List of Questions on
17 October 2014.

= The Rapporteurs circulated the Joint Assessment Report on the applicant’s responses to the List of
Questions to all CHMP members on 21 November 2014 .

= The Rapporteurs circulated the updated Joint Assessment Report on the applicant’s responses to
the List of Questions to all CHMP members on 27 November 2014.

= PRAC Rapporteur’s Risk Management Plan (RMP) Assessment Report as endorsed by PRAC on
4 December 2014.

* During the CHMP meeting on 18 December 2014, the CHMP agreed on a list of outstanding issues
to be addressed in writing and/or in an oral explanation by the applicant.
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= The applicant submitted the responses to the CHMP List of Outstanding Issues on 19 February
2015.

= The Rapporteurs circulated the Joint Assessment Report on the applicant’s responses to the List of
Outstanding Issues to all CHMP members on 3 March 2015.

= PRAC Rapporteur’s Risk Management Plan (RMP) Assessment Report as endorsed by PRAC on
12 March 2015.

e During the BWP meeting on 17 March 2015, the outstanding quality issues were addressed by the
applicant during an oral clarification before the BWP.

« During the CHMP meeting on 24 March 2015, outstanding clinical issues were addressed by the
applicant during an oral explanation before the CHMP.

« During the meeting on 23 April 2015, the CHMP, in the light of the overall data submitted and the
scientific discussion within the Committee, issued a negative opinion for granting a Marketing
Authorisation to Lympreva.

2. Scientific discussion

2.1. Introduction

Problem statement

Follicular lymphoma (FL), an indolent B-cell lymphoma, accounts for 22% of non-Hodgkin’s
lymphomas (NHL) diagnosed worldwide. The indolent FLs include follicular small-cleaved cell (FSC)
and follicular mixed (FM) lymphoma. Stage | and Il patients comprise only 10-15% of all cases of FL
and are best managed with radiation therapy. Eighty-five percent of newly diagnosed FL patients
present with stage Il or IV disease, which requires systemic therapy that has the capacity to produce
high complete response rates but has failed to prolong overall survival (OS). Over the past decade,
the management of lymphoma benefited from a broad range of highly-active first-line (induction) and
consolidation therapies for advanced disease requiring treatment (NCCN Guidelines in Oncology, V.
1.2013).

Morphologically, FL is defined as a proliferation of malignant germinal center B cells and the relative
proportion of centrocytes to centroblasts underlies the current grading scheme with, at its extremes,
grade 1 FL comprising low numbers of centroblasts (0—5 per high-power field) and grade 3B FL
marked by solid sheets of these same cells (Kridel et al. 2012). The hallmark t(14;18)(q32;921) in FL
results in constitutive overexpression of the BCL2 protein, allowing B cells to abrogate the default
germinal center apoptotic program. Cell surface main markers include CD19, CD20, CD5, CD23 and
CD10 (NCCN Guidelines in Oncology, v. 2.2014).

Patients with FL usually present with painless lymph node enlargement involving superficial lymph
nodes of small to medium size, sometimes unnoticed by the patients. In some patients there may be
no peripheral lymphadenopathy and abdominal or back pain is reported due to deep lymph nodes slow
growth, usually in the infradiaphragmatic territories such as the retroperitoneum, the mesenteric, or
the iliac areas. Primary mediastinal involvement is uncommon, as well as isolated splenic
enlargement. The general status of the patient is usually preserved, with few patients presenting with
B symptoms or an altered performance status. Primary involvement of extranodal areas is also very
uncommon and when it happens the bone marrow is involved in 50% to 60% of the cases. Some
unusual clinical presentations include particular cases with a distinct behaviour involving the
gastrointestinal tract, the testis and the “in situ” FL (Goodlad et al. 2004).
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Currently, approximately 70-90% of FL patients obtain remission following induction therapy;
consolidation therapies as a class seek to improve the quality of response achieved with first-line
regimens (Morschhauser et al. 2008), to extend remission period and prevent relapse. However, even
with these improvements largely due to the addition of rituximab used as induction as well as
consolidation treatment (Rummel M et al. 2009, Salles et al. 2011), therapies are not curative and
median overall survival averages approximately 10 years. Given the median age at diagnosis of FL
patients is about 60 years (Rohatiner and T. A. Lister, 2005), the projected ageing of the population
in the Western world that will likely render FL a morbidity burden of the elderly, and the essentially
symptom free status of FL patients in first remission, developing non-toxic consolidation therapeutic
approaches remains highly desirable.

About the product

Lympreva is an autologous lymphoma-derived immunoglobulin (Ig) idiotype (ld)-keyhole limpet
hemocyanin (KLH) conjugate active immunotherapy product manufactured from a patient’s lymph
node biopsy.The variable regions of the surface immunoglobulin (Ig) on a B-cell form a specific
antigen binding site that is unique to each Ig and contain molecular determinants, termed idiotype
(Id), which can themselves be recognized as antigens. Since B-cell malignancies are clonal
proliferations of cells, the Ig variable regions on the tumour cells are distinct from other normal B
cells. The idiotypic determinants of the surface Ig of a B-cell lymphoma can therefore serve as a
tumour-specific antigen for therapeutic vaccine development and represent the antigen targeted by
Lympreva.

The mechanism of action appears to be mediated through induction of idiotype-specific and
tumour-specific T-cell responses. Antigen presenting cells (APCs) process Id-KLH and display 1d/KLH
peptides on Human Leukocyte Antigen (HLA) class Il receptors, which lead to the activation of CD4+
T-cells. ld-specific CD4+ T-cells undergo clonal selection and induce substantial cytokine release
(TNF, IFN vy, GM-CSF), activating a wide range of adaptive responses, including B-cell anti-tumour
antibody production (mostly 1gG,, supposed to specifically recognize and bind autologous tumour
cells), memory T-cell induction, and CD8+ T-cell (cytotoxic) responses. Trafficking of activated CD8+
T-cells leads to recognition of tumour cells via Id peptide fragments displayed on MHC-I receptors on
the tumour cell surface, which results in tumour cell lysis.

The applicant applied for a marketing authorisation for the following indication: “Lympreva is an
autologous immunoglobulin vaccine indicated for the treatment of patients with follicular
non-Hodgkin’s lymphoma (FL) as first line consolidation therapy after achieving complete remission
with induction therapy and is co-administered with Granulocyte Macrophage Colony-Stimulating
Factor (GM-CSF). Efficacy with induction therapy other than the PACE regimen (prednisone,
doxorubicin, cyclophosphamide, etoposide) used in FL patients has been established in mantle cell
lymphoma patients (MCL) with the EPOCH-R regimen (doxorubicin, etoposide, vincristine,
cyclophosphamide, prednisone, rituximab). Efficacy relative to other first line consolidation therapies
has not been established. Lympreva is indicated in adults.”

However during the procedure the applicant changed the applied indication to : “Lympreva is an
active immunotherapy indicated for the treatment of patients with follicularnon-Hodgkin’s lymphoma
(FL) as consolidation therapy after achieving complete remission with induction therapy and is
co-administered with Granulocyte Macrophage Colony-Stimulating Factor (GM-CSF). For information
on the induction therapy used in clinical trials see section 5.1”.

The recommended dose is 1 mg autologous tumour-derived immunoglobulin Id coupled with KLH
administered subcutaneously on day 1 and accompanied by 100 micrograms/m2/day, or 5.6 times
the 105 1U/m?, of sargramostim (GM-CSF) administered subcutaneously on days 1-4. The
recommended course of treatment is 5 doses administered over 6 months, at month 1, 2, 3, 4, and 6.
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2.2. Quality aspects

2.2.1. Introduction

Lympreva is an autologous immunoglobulin idiotype (Id) active immunotherapy product designed to
stimulate an immune response against Id, a tumour specific surface antigen, which leads to tumour
cell lysis and elimination of residual follicular lymphoma (FL) cells. This patient-specific protein active
immunotherapy product is prepared by hybridoma technology, where the patient’s lymphoma cells
are fused to a human-mouse heteromyeloma cell line in order to produce the tumour specific
immunoglobulin Id protein. The immunoglobulin is purified from the culture supernatant by affinity
chromatography, conjugated to an immunogenic carrier protein, keyhole-limpet haemocyanin (KLH)
and administered together with Granulocyte Macrophage Colony-Stimulating Factor (GM-CSF) as an
adjuvant.

Each single-use 2 mL vial of Lympreva contains 1 mg dasiprotimut-T per 1 mL of sterile frozen clear
suspension in 0.9% sodium chloride solution.

2.2.2. Active Substance

General information
The chemical name is Follicular lymphoma-derived immunoglobulin idiotype protein conjugated to
keyhole limpet haemocyanin.

Lympreva is a Follicular lymphoma-derived immunoglobulin idiotype protein conjugated to keyhole
limpet haemocyanin. The active pharmaceutical ingredient in dasiprotimut-T is the patient’s unique
idiotype protein conjugated to keyhole limpet haemocyanin (KLH).

Dasiprotimut-T is comprised of two biological substances: an autologous immunoglobulin molecule
(IgM or 1gG) conjugated to KLH from the mollusc Megathura crenulata (keyhole limpet). Idiotype
protein structure differs from patient to patient (lot-to-lot).

Autologous Idiotype (Id) is an immunoglobulin of the IgM or IgG isotype containing the idiotype
expressed by a patient’s follicular lymphoma tumour cell. The idiotype is purified from the bulk
supernatant of hybridoma clone and specific to the tumour biopsy cells from which it was
manufactured. Therefore physicochemical properties will vary from patient to patient. The biological
activity of dasiprotimut-T is determined by its identity and purity.

KLH is a blue, copper-containing oligomeric glycoprotein from the mollusc Megathura crenulata
(keyhole limpet). The two subunit isoforms, KLH 1 and KLH 2, associate into multiple
homo-oligomeric structures. The molecular weights predicted for the KLH 1 and KLH 2 subunit
isoforms from their peptide sequences are approximately 391,000 and 392,000 Daltons, respectively.
Actual molecular weights are variable due to differential glycosylation of the proteins, which may
account for 4% of the mass. Both isoforms contain N-acetylglucosamine, N-acetylgalactosamine,
galactose, mannose, and fucose. The carbohydrates moieties are believed to be important to enhance
immunogenicity of KLH. The large number of available lysine residues in KLH facilitates conjugation
when used for production of conjugates.

Manufacture, characterisation and process controls

Description of manufacturing process, process controls and validation

The patient-specific component of dasiprotimut-T consists of an immunoglobulin of either an 1gG or
IgM isotype, which defines the specific process used to purify the Id. The purified immunoglobulins
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(1d) are conjugated to keyhole limpet haemocyanin (KLH) using glutaraldehyde. The whole mixture is
dialysed against physiological sodium chloride solution.

Manufacture starts with the isolation of patient tumour cells from a lymph node biopsy of a
non-Hodgkin’s lymphoma patient who may receive treatment with dasiprotimut-T and subsequent
fusion of the cryopreserved biopsy cells with a heteromyeloma cell line.

Manufacture of dasiprotimut-T is segregated into two principle parts: (1) Production and purification
of the Id (autologous immunoglobulin) and (2) conjugation of purified Id to KLH.

The patient-specific component of dasiprotimut-T consists of an immunoglobulin of either an 1gG or
IgM isotype, which defines the specific process used to purify the Id. The purified immunoglobulins
(Id) are conjugated to keyhole limpet haemocyanin (KLH) using glutaraldehyde.

The purification process includes a series of chromatography, viral inactivation and filtration steps.

Process evaluation studies were conducted on the dasiprotimut-T manufacturing process to
determine methods, operating parameters, in-process controls, and consistency of the process. The
operating parameters are used in the ongoing validation studies.

Control of materials

All raw materials were sourced from approved suppliers, Certificates of Analysis were presented and
TSE certificates submitted where relevant.

Patient biopsies:

A description of the handling of patient biopsies has been included in the dossier. Information on
in-process testing for biopsy processing and cryopreservation is given. The procurement and testing
of biopsies should be in line with the EU Directive (2004/23/EC) for tissues and cells. This therefore
needs to be confirmed and specifications for testing, including virus testing of biopsies, should be
presented. The patients are screened for HIV and Hepatitis B. However, according to Directive
2006/17/EC, donors should at least be tested on HIV-1, HIV-2, Hepatitis B, Hepatitis C and Syphilis.
Biovest commits to perform testing in line with the Tissue and Cell Directive when the first commercial
batches will be manufactured and the formal requirements in line with the Tissue and Cells Directive
will be followed. To date no new biopsies have been procured, stored and tested but the plan to fulfil
the requirements is acknowledged. No biopsy processing validation has been performed and the plan
is to do this on an ongoing basis for commercial production or clinical trials. The cause of the failure
of five patient’s biopsies has been presented and is sufficiently clarified (IgG3 could not be purified
(for 2 batches), failed fusion step with K6H6 cells, failed supernatant step, unable to make finished
product in time).

Cell banks:

A cell banking system exists for the fusion partner cell line consisting of a MCB and WCBs. The
K6H6/B5 cells were produced from a fusion of malignant lymphoid cells from a patient with nodular
lymphoma with a mouse myeloma line. The source of the cells, the history and cell banking has
sufficiently been described. The testing of the MCBs is found acceptable. The WCB are tested for
Purity, Identity, Cell Growth, Cell Viability and Fusion capability. The WCB is also tested for its ability
to fuse with human lymphocytes each time a fusion process is conducted for individual patients.
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Manufacturing Process Development

Process 1

The dasiprotimut-T manufacturing process begins with a lymph node biopsy from a non-Hodgkin’s
lymphoma patient who may receive treatment with dasiprotimut-T. The active pharmaceutical
ingredient (API) in dasiprotimut-T is the patient’s unique idiotype protein conjugated to the
immunogen keyhole limpet haemocyanin (KLH). Each autologous, conjugated protein constitutes a
unique lot and is specific to an individual patient. This manufacturing process was used to prepare
supplies for the Phase 2 and Phase 3 studies.

Process 2

The commercial manufacturing process proposed for dasiprotimut-T (Process 2) has been changed
since the conduct of the BV301 Phase 3 clinical trial.

The development of the manufacturing process includes an upgraded bioreactor to provide
automated control of the cell culturing steps. Purification process changes were put in place in order
to reduce host cell proteins, improve process robustness and improve viral clearance resulting in
higher product purity. These changes were also made to minimize lot-to-lot variability of the idiotype
protein and improve manufacturing consistency. Data to date indicate that the process changes
impact impurity levels, including host cell protein (HCP) levels and DNA levels. Manufacturing Process
2 has been used for development batches and reference standard generation and is the proposed
process for commercial manufacture.

Characterisation:

Idiotype protein structure differs from patient to patient (lot-to-lot). According to Biovest, the
autologous product is administered as one therapeutic course and therefore detailed structural
characterisation of each patient-specific protein is not necessary. Although the autologous protein is
an immunoglobulin, Dasiprotimut-T acts as active immunogen and not as antigen-binding monoclonal
antibody. Thus, affinity/avidity and other biological characteristics that commonly define antibodies
are not considered relevant for the mechanism of action. The essential properties of dasiprotimut-T
are ldentity, Purity and extent of Conjugation.

For characterisation analytical methods and results of studies using three batches manufactured
during 2013 are described. Analytical methods comprise release methods and additional
characterisation procedures.

Nucleotide sequence analysis and fusion IgH fingerprinting product was performed on patient biopsy
cells and the patient hybridoma Production Clone. The amplimer strategy to amplify the same VH
sequence from cDNA as well as genomic DNA template is demonstrated to be acceptable. Data to
demonstrate suitability of this approach for establishing identity has been provided.

The purified Id (IgM or IgG) and KLH are conjugated via glutaraldehyde resulting in a solution
containing a combination of three products: Id-KLH, Id-1d, or KLH-KLH. The Extent of Conjugation
test demonstrates that Purified Id is conjugated to keyhole limpet haemocyanin. An improved method
for the extent of conjugation is being developed based on immunoprecipitation and flow cytometry.
A complete evaluation of extent of conjugation remained to be provided (see discussion).

Determination of potency through direct measurement of immunogenicity will not be possible as the
patient’s immune system is not naive to the molecule and HLA differs from person to person.
Therefore, the potency is controlled indirectly via the monitoring of identity, purity and conjugation.
For this approach to be acceptable, release testing would have to be extended based on the
characterisation study. In the characterisation study a biological activity study should be used to
evaluate the impact of various quality parameters. Additional analytical data would have to be
provided to ensure consistency of the composition of the conjugate (see discussion).
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Due to the nature of the product and its inherent variability, the introduced specification set to at least
50% for Id-containing proteins also containing KLH is deemed acceptable.

The purity of the Purified Id is monitored in-process.
Possible product-related impurities have not been identified nor quantified for dasiprotimut-T.

Potential process-related impurities have been identified and methods to quantify levels of those
impurities have been developed. Still few batches have been analysed and only development batches
have been produced recently.

Specification
The specifications for the active substance were provided.

Validation of analytical methods was ongoing in 4 stages of development and has been completed.

Batch Analysis

Each patient-derived cell line, or autologous hybridoma, is unique relative to growth and Id secretion
rates. These variations between individual hybridoma clones lead to differing culture durations
(Hybridoma Expansion) and crude supernatant harvests containing a range of ldiotype protein
concentrations. This can affect process performance during purification and therefore the process is
closely monitored. The majority of the critical testing required takes place at or before the purified Id
stage which may be acceptable only if the extent of conjugation can be monitored quantitatively.
Demonstration of compliance with specifications for Critical Quality Attributes remained to be
provided (see discussion).

Reference Standards

Reference Standards were designed to represent both IgG as well as IgM isotypes and to serve as
references for testing of Purified Id and 1d-KLH Conjugates. It has been confirmed that the reference
standards originate from Process 2 material. Their suitability to work as reference standards needs to
be confirmed by process validation (and comparability) data.

Container closure system

The active substance Dasiprotimut-T manufactured at Biovest (Minneapolis, MN) is filled immediately
into clear glass vials to form the Lympreva Finished product. A process intermediate, Purified Id, is
proposed to be held in Flexboy® bioprocessing bags for up to 7 days at 2-8°C.

It is stated that Quality Assurance for Flexboy bioprocessing bags follows applicable 1SO and FDA
regulations for Medical Devices. The suitability of the packaging components for Purified Id will be
determined by an Extractables/Leachables study and a Photostability study by a contract laboratory.

The results of the study showing the suitability of the packaging are deemed acceptable.

Stability

Stability data demonstrate that there are no significant changes in IgM or IgG Purified Id after storage
for one week at 2-8°C (parameters remained within specification limits and/or acceptance criteria).
Bulk Id may be held for up to 45 days at 2-8°C or -60 to -80°C (parameters monitored remained
within specification limits and/or acceptance criteria). The proposed shelf life for Purified Id is one
week at a storage temperature of 5+3°C. Stability data support the proposed shelf life.

It is stated that all past stability results are being provided as developmental data to support future
stability studies that will be designed to stand on their own.

Protocols for Bulk Id 1gG and IgM were provided and the stability study is performed at the proposed
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storage temperature (-20°C). The protocols are not deemed scientifically sound, because
investigated parameters (like residual process related impurities) seem to be irrelevant (i.e. are not
expected to change during storage) and relevant parameters (e.g. identity and degradation — i.e. to
demonstrate an intact immunoglobulin) are not tested. Requested methods (Reduced and
Non-reduced SDS-Page both followed by silver staining and Western Blotting as well as Size-exclusion
HPLC) had not been implemented in either stability protocol. (see discussion)

2.2.3. Finished Medicinal Product

Description of the product and pharmaceutical development
Lympreva is a pale yellow suspension with small white to off-white precipitates.

The composition of Lympreva is presented in the following table:

Component Function Quality Standard Quantity
mg/ vial
Id-KLH Active Ingredient Manufacturer’s 1.1 mg/vial

specifications

Sodium Diluent USP/Ph. Eur 9.9 mg/vial

chloride

Lympreva is supplied as one individual patient-specific dose of 1.0 mL suspension contained in a clear
glass vial in a pack size of five. Each vial contains 1.0 mL of autologous Lympreva. The formulation is
the same as used during the clinical study.

All compendial excipients conform to EP monographs.

The finished product is administered together with Granulocyte Macrophage Colony-Stimulating
Factor (GM-CSF) in one syringe. The applicant was requested to a) demonstrate that these two drugs
are compatible when co-administered in one syringe, b) to establish the in use shelf life of 6 h for both
Dasiprotimut-T Biovest and GM-CSF and c) to include in the SmPC the GM-CSF products for which this
has been established (see discussion).

Manufacture of the product and process controls

The active substance is directly processed into finished product. The representative batch formula for
Lympreva is presented (33 mg of Dasiprotimut and 9 mg NaCl/mL). The quantities of each component
are based on a typical batch size of 30 vials.

The manufacturing process of the finished product consists of manual aseptic filling of the finished
product in glass vials, stoppering, capping and crimping. Information on washing, sterilisation and
depyrogenation of vials and stoppers has been provided.

Qualification of the aseptic filling process using media fills and evaluation of fill volume using an
aseptic mock-fill has been performed and found acceptable.

Available data from IgM process validation batches have been included in the dossier as appropriate,
but a complete data set including finished product testing has not yet been provided. A prospective
process validation for Lympreva manufacture will be performed for six unique lots of patient-specific
Lympreva. These validation batches will represent the process used for commercial manufacture and
conform to the specifications set for release of Lympreva. No data from the prospective study have
been attached to the dossier (see discussion).
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Product specification
The specification of Lympreva was presented.

Lympreva is comprised of an autologous tumour-derived idiotype (Id) protein coupled to keyhole
limpet haemocyanin (KLH). Unique product lots are manufactured for each patient. The variation from
patient to patient necessitates broader specifications for certain aspects of the active substance
properties than those used for non-autologous biologicals. The majority of testing is performed before
the filling stage on the active substance dasiprotimut-T. Release testing for clinical batches included.

Most analytical methods proposed to release Lympreva are compendial methods.

Each batch of finished product is tested for extractable volume, requiring 5 vials. A description of the
sterility test is provided.

Container closure system

Lympreva is filled into Type I, clear glass vials and sealed with a Teflon-faced rubber stopper secured
with an aluminium flip-off over seal.

Container and closure integrity testing is stated to be performed as part of the stability studies on the
validation batches (process validation). Sterility testing is stated to be performed as part of the initial
stability studies indicated that the container/closure system remains intact and functional during
storage. Confirmation of the initial results was awaited from the planned process validation studies
(see discussion).

Stability of the product

Twelve months stability data are presented for eight batches of Lympreva manufactured on a pilot
scale at NCI and Biovest. These were filled into the proposed commercial container/closure Type I,
clear glass vials and sealed with a Teflon-faced rubber stopper secured with an aluminium flip-off over
seal.

The results of the real time studies demonstrate the stability of Lympreva when stored at 12 months
at -20 * 4°C. No significant changes were observed in percent purity by SDS-PAGE and western blot,
sterility, or endotoxin. All results complied with the release and/or end of life specification in place at
the time of the study.

Studies assessing the stability of Lympreva were performed at multiple sites during the Phase 111 trial.
The stability analytical studies performed were SDS-PAGE and Western Blots to assess the degree of
protein degradation over time at various storage temperatures. Sterility and endotoxin assays were
performed. Stability data are available up to 26 months, under various temperatures.

The early stability data are the property of NCl and a summary of these data is provided. The clinical
trial batches were manufactured using Process 1, which differs from the proposed commercial process
in the purification steps. The filling procedure has not changed.

The stability protocol to assess the stability of Lympreva for the commercial validation batches is
provided.

The shelf life is stated to having been shortened to 6 months (from 24 months) at -20°C. For this
shortened shelf life it was confirmed that the treatment period allows such a short shelf life. Still, no
data on stability of the commercial batches has been presented. Thus, adequate stability data for the
finished product have not been provided and the proposed shelf life is therefore not justified with data
(see discussion).

Adventitious agents
All raw materials used were sourced from approved suppliers and determined to be absent of viral and
non-viral adventitious agents, including Transmissible Spongiform Encephalopathies.

Assessment report
EMA/314727/2015

Page 15/62



Certificates of Analysis (COA) for all biological raw materials have been presented including
Certificates of Suitability establishing compliance with monographs of the European Pharmacopoeia
(CEP) and materials of animal origin in compliance with Directive 75/318/EEC (Tables A-C) are
provided. Non-irradiated Fetal Calf Serum is no longer used in the cell culture. TSE certificates were
provided.

The viral clearance studies have not been finalised. The viral safety for the IgM process is deemed
insufficient. Results for the IgG virus clearance studies were still awaited.

Data in support of microbiological safety derive from in-process controls and testing of the biopsy.
However, virus testing fully in compliance with EU Directives 2004/23/EC and 2006/17/EC has not
been performed on the biopsies to date (see discussion).

2.2.4. Discussion on chemical, pharmaceutical and biological aspects

Points that have been resolved or partly resolved at time of opinion are:

- The formal requirements in line with the Tissue and Cells Directive (2004/23/EC) will be followed
(e.g. procurement, storage, testing, shipping, labelling). To date no new biopsies have been
procured, stored or tested. The plan is to fulfil the requirements and to conduct biopsy-processing
validation on an on-going basis. The protocol for biopsy processing validation has been presented and
is acceptable. Biopsy processing validation will be done on an ongoing basis for commercial
production or clinical trials. .

- Biopsy processing and handling have been outlined and validation reports for fusion and clone
selection have been presented. Pending results from process validation batches and the comparability
study, along with clinical batch data, are supposed to support batch analysis.

- Analytical procedures have been validated with reference to ICH Q2(R1) and requests for
clarifications and updates of procedures have been responded to and found acceptable.

- Two tests for finished product release testing have been added. Validation of the assays was
sufficiently shown.

- The protocol of the IgG viral clearance study is considered adequate, but the study has not been
completed. The results on the Master Cell Bank testing program are pending. Even though TSE
certificates were not required at the time of MCB#1 establishment and suitable gamma-irradiation of
BSA for MCB#2 establishment cannot be assured, the justification can be accepted due to the testing
for bovine viruses and mycoplasma as well as further testing of the MCB.

Oral Clarification on Quality Outstanding Issues at BWP (14/04/15):

An oral presentation was given by the Applicant concerning the unresolved major issues identified.
From the presentation in which no new data were presented it is clear the applicant is working very
focussed on resolving the outstanding issues and this work was acknowledged. Time frames were
presented for the different outstanding issues and respective updates regarding ongoing studies were
also presented at CHMP. Most validation studies are claimed to be finished in the near future. It was
however considered that the results of these studies need to be assessed and found acceptable before
a positive opinion can be given. The issue concerning validation of the biopsy processing was
discussed after the oral presentation which resulted in a modified conclusion on the unresolved issue
on biopsy procurement / storage / testing and validation according to the Tissue and Cells directive.
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At time of opinion there are the following major issues related to the quality aspects of the product
and their potential impact on efficacy and safety:

Full access to pertinent information from the supplier can be considered as assured but the definition
of KLH as starting material is ambiguous and not endorsed. Neither manufacturing process nor
analytical methods have been validated and Critical Process Parameters (CPPs) have not been laid
down or justified. Completed stability studies on KLH in line with ICH-recommendations are lacking
and shelf life as well as storage conditions for vialled KLH (to be supplied to the user) have not been
addressed. Stability data presented are incomplete and the battery of analytical methods is too
limited.

Several tests for characterisation have not been qualified (see discussion).

Data from comparability assessment between Process 1 (clinical trials material) and Process 2
(commercial process) are deemed insufficient.

Process-related impurities are insufficiently controlled because the removal is not validated and
specifications are based on incomplete data.

Demonstration of CQA’s being within specifications despite large yield differences due to variability
between individual batches should have been provided. Reference is made to
EMA/CHMP/BWP/187338/2014 (‘Process validation for the manufacture of biotechnology-derived
active substances and data to be provided in the regulatory submission’).

Correct and scientifically sound stability protocols were lacking. For Bulk Id IgG and IgM further tests
(e.g. reduced and non-reduced SDS-PAGE using silver staining and Western Blotting, size exclusion
HPLC and other tests for control of Id protein) besides the proposed ones are required.

Adequate stability data (collected with validated methods) for finished product manufactured with the
commercial process have not been provided. A six-month shelf life has been implemented as a
conservative estimate and the shelf life will be extended when stability data are generated.

Results of compatibility studies supporting the instructions for use (co-administration of Lympreva
and GM-CSF in one syringe; in use shelf life) and handling in the SPC have been requested. The
requested study is still pending, thus the issue is persisted and was included as a MO at D180 due to
the risk of implications on safety and efficacy of the product.

2.2.5. Conclusions on the chemical, pharmaceutical and biological
aspects

In conclusion, based on the review of the quality data provided, the CHMP considers that the
marketing authorisation application for Dasiprotimut-T is currently not approvable from the quality
point of view since major objections still remain that preclude a recommendation for a positive
opinion.

The outstanding Major Quality Objections are as following:

- The quality of the critical intermediate KLH was insufficiently guaranteed. The CTD section
dealing with the critical intermediate KLH is deemed deficient and incomplete. A major issue
was the lack of process validation.

- The manufacturing process lacked full process validation and sufficient control of bioburden.

- Viral clearance and viral inactivation data for the IgM and 1gG processes was insufficient and
therefore, a final conclusion on viral safety cannot be drawn.

- Comparability between material from the manufacturing process used for clinical batches and
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material from the commercial manufacturing process had not been demonstrated as studies
were incomplete.

- Process related impurities are insufficiently controlled as specifications with associated actual
limits were not defined and analytical methods for their determination were not validated.

- Characterisation data are incomplete and several characterisation tests had not been
qualified.

- Critical Quality Attributes should be within specifications, despite large yield differences due
to variability between batches, this has not been demonstrated.

- Stability: Stability for bulk IgM and 1gG during shelf life had not been demonstrated. In
addition, stability for the medicinal product manufactured with the commercial process had
not been demonstrated.

- Compatibility of the product with regards to the instructions for use and handling in the
proposed Summary of product characteristics (co-administration of Lympreva and GM-CSF in
one syringe; in use shelf life) had not been demonstrated.

2.2.6. Recommendation(s) for future quality development

Not applicable.

2.3. Non-clinical aspects

2.3.1. Introduction

The non-clinical part of this application is based on published literature and no additional study reports
have been submitted by the Applicant. All pharmacological experiments were proof of concept studies
and were not GLP-compliant.

Scientific advice has not been sought for the non-clinical aspects of Lympreva.

2.3.2. Pharmacology

Primary pharmacodynamic studies

Pharmacologic data were generated in murine models using tumour-specific Ig (idiotype, or Id)
clonally expressed by B-cell lymphomas as unique tumour-specific antigens. The models used were
the 38C13 B cell lymphoma, the BCL1 lymphoma, and the lymphoma 141 models.

An overview of the published non-clinical proof of concept studies presented for the application on
Lympreva is shown in Table 1.
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Table 1: Overview of relevant primary pharmacodynamics studies

Type of Reference Objective Species/Sira | Test article Method of
Study in administration
Proof of {(Raminski et Assess optimnal Mouse / S0 meg free 1.p.
concept al. 1987 conditions of C3H/HeN 38C13-Id: 50
ImMmzAtion meg 38C13-Id-
KLH
Proof of (Campbell e1 | Assess whether Mouse | 30 meg 38C13- L.
concept al. 1987) 38C13-Id-ELH C3H/HeN Id-ELH mn FCA.
protects against boosted with
tumour challenge same dose m
PBS 2 weeks
later
Proof of (Campbell et Assess therapeutc Mouse / A0 meg 38C13- 5.C.
concept al. 1988) effects of 38C13-1d- | C3H/HeN Id-ELH in SAF-
KLH afer lethal 1, boosted 1
tumonr moculation and’or 2 weeks
later
Proof of (Campbell et | Assessing humoral Mouse | 50 meg 38C13- 5.C.
concept al. 1990) and cellular C3IH/HeN Id-KLH in SAF-
requirements for anti- 1, boosted 1
PUmoNr mmuty and'or 2 weeks
later
Proof of (Kwak et al. Assess cytokines [ Mouse / S0 meg 38C13- s.c.,Lp., L
concept 1994) GM-CSF for C3H/HeN Id-KLH (5.¢., (footpad)
enhancement of T- Lp.) or 25 meg
cell mediared 38C13-1d-KLH
IMITE FEsponse (1.d.). with and
without
cytokines
Proof of (Heyfers et al. | Determination of Mouse / 25 meg 38C13- | se.
concept 2002) whotype-specific T C3H/eB Id-KLH i CFA',
cell response rwvo weeks later
boosted with
simular dose n
IFA
Proof of (George eral, | Assess whether Mouse / A0 meg BCLI 5.0,
concept 1988) vaccmation has a Balb/C Ighd or 50 meg
mmour mhibiting BCL1 IgM-KLH
effect and protects
against mmour
challenge
Proof of {Sugai et al. Assess whether Mouse / 1 mg Ighi 141, s.¢. (multple
concept 1974) vaccination has a BAW 104E or human sites)
twmour mhubiting IgM or bovine
effect and protects serum albuimnin in
against tumour FCA (total dose,
challenge given as 3
weekly or
biweekly
wnjections)

" CFA: complere Freund's adjuvant, IFA: incomplete Freund's adjuvant

38C13 B cell lymphoma

Immunization of animals with isolated Id protein (i.e., Id from 38C13, a B-cell lymphoma of C3H
origin) resulted in the induction of Id-specific resistance to the tumour growth (Kaminski et al., 1987).

38C13 lIdiotype was isolated from ascites fluid of mice inoculated with the rescue hybridoma

38C13/A1-2, which secretes abundant quantities of the 38C13 IgM protein. After intraperitoneal (IP)

administration of purified Id, no detectable antibody to idiotype was induced. Due to the weak
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immunogenicity of the 38C13 IgM protein alone, immunisation with 38C13 conjugated with the
immunogen keyhole limpet haemocyanin (KLH) was tested and resulted in high titres of anti-1d
antibodies.

When mice were lethally challenged with tumour cells IP, mice receiving the Id-KLH experienced 90%
long term survival as compared with a 20% survival rate for mice receiving an irrelevant (not
tumour-derived) IgM conjugated to KLH, demonstrating idiotype-specific immunization. With tumour
challenges of 1000 cells and 10,000 cells, the group receiving the Id-KLH demonstrated survival rates
of 50% and 20%, respectively. However, of mice receiving the irrelevant IgM-KLH, none survived
long-term with either tumour cell number challenge. It was found that the Id-KLH conjugate could
produce tumour immunity and antibody responses if it was administered at least one week prior to
tumour challenge. The effect of free Id protein on the immunity induced by Id-KLH was investigated
and it was found that free Id blocked immunity; however, once free Id fell to a sufficiently low level,
immunity was again induced.

Campbell et al. (1987) examined the humoral and cellular immune responses elicited by Id
immunisation. Survival significantly improved in mice groups receiving KLH-conjugated 38C13
idiotype protein compared with mice immunized with an unrelated IgM. Tumours developed in all
control animals, while 30% of immunized mice remained tumour free for >120 days. Without KLH as
a carrier, 38C13-1ld did not confer resistance to tumour challenge and yielded only one long-term
survivor. These results provided further support that KLH is needed to generate an adequate immune
response to the 38C13 Id protein.

Use of idiotype immunotherapy in a therapeutic-like setting in which some tumour debulking would be
expected with chemo- or radiotherapy, was investigated by Campbell et al.( 1988), After
administration of immunotherapy in the form of idiotype immunisation, mice treated with Id-KLH
again demonstrated a significant prolongation on survival as compared with untreated animals. The
results showed that Id immunotherapy alone or in combination with chemotherapy can be effective
against established B cell tumours.

The roles of humoral and cellular anti-tumour immune responses were investigated in the 38C13
model (Campbell et al. 1990; Heyfets et al. 2002; Kwak et al. 1996). Id-specific T cells had not been
found in earlier studies. As survival of T cell subset depleted mice was still significantly longer than the
mice immunized with control IgM, it was hypothesized that an antibody dependent mechanism and
not T cell responses were most likely responsible for the survival benefit. From tumour implantation
experiments (Campbell et al. 1990) it was concluded that humoral responses as well as cellular
immunity, which may be needed to produce an adequate humoral response or to lyse tumour directly,
are important for resistance to tumour growth.

To determine the effect of a compromised immune system on Id immunotherapy, Kwak et al. (1990)
investigated the use of idiotype immunization in the bone marrow transplant setting. Initial
experiments showed that lethally irradiated mice transplanted with syngeneic marrow can mount a
response to KLH as early as 3 weeks post-transplant. Near full resistance to tumour challenge was
restored in mice at 5 weeks post bone marroe transplant. Anti-1d antibody response could be boosted
by a second immunization two weeks later, but this did not result in any additional protection against
tumour.

Based on the known pleiotropic effects of GM-CSF, including augmentation of antigen presentation,
enhancement of T cell proliferation, and induction of MHC Class Il expression on monocytes, the
ability of GM-CSF to enhance the immune response after Id vaccination was tested in the 38C13
model (Kwak et al. 1996). Mice receiving recombinant murine GM-CSF and challenged with 38C13
tumour cells two weeks after immunization demonstrated significantly prolonged survival as
compared with mice not receiving GM-CSF. GM-CSF administered subcutaneously (SC) appeared
more effective than systemic (IP) administration, and, interestingly, the effect was found with
relatively low doses of GM-CSF and lost with higher doses. Whereas GM-CSF enhanced survival for
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38C13-1d vaccinated mice, it did not enhance survival for mice administered control IgM-KLH; thus
GM-CSF appeared to enhance specific anti-1d immunity.

The involvement of a T cell component to the benefit conferred by GM-CSF was investigated by Kwak
et al. (1996). Mice were vaccinated with 38C13-1d-KLH plus GM-CSF for four days, depleted of their
CD4+ or CD8+ T cells and challenged with 38C13 tumour cells three weeks after immunization.
Consistent with previous experiments, the protective effect of 38C13-1d-KLH was augmented by
GM-CSF as compared with Id-KLH alone. Depletion of either CD4+ or CD8+ T cells resulted in
abrogation of the beneficial effect of GM-CSF, indicating that the protective effect of GM-CSF
combined with Id-KLH immunization was dependent on CD4+ and CD8+ T cells. Depletion of CD4+ T
cells did not influence the beneficial effect of Id-KLH vaccine alone; however, depletion of CD8+ T cells
did abrogate the beneficial effect of Id-KLH vaccination without GM-CSF, indicating that the
mechanism of action of Id-KLH immunization may be mediated through CD8+ T cells even in the
absence of GM-CSF.

An increase in the frequency of Id-specific IFNy secreting T cells was demonstrated in mice immunized
two times with syngeneic 38C13 tumour-derived Ig-KLH (Heyfets et al. 2002). Depletion of T cell
subsets demonstrated that both CD4+ and CD8+ T cells were involved in the response to Id. The
same immunization schedule resulted in high levels of anti-ld antibodies and anti-ld antibody
production was evident already after a single immunization, suggesting a slow onset of the cellular
response compared to the humoral response.

BCL1 mouse model

George et al. (1988) used a slower-growing model of lymphoma, the BCL1 mouse model, to attempt
to come closer to mimicking human disease; the lymphoma grows more slowly than the 38C13
model, allowing for immunization of animals after tumour establishment in the spleen. Instead of
varying the time from tumour inoculation, the investigators varied the numbers of tumour cells in the
inoculum, which results in replacement of normal spleen cells with tumour cells at different times and
allows discernment of the timing of protective immunization. Mice were immunized with BCL1 IgM or
BCL1 IgM-KLH and long-term survival was found to be dependent on the number of tumour cells
inoculated. In a subsequent study, conjugation of KLH to BCL1 IgM led to a more rapid production of
antibodies.

Lymphoma 141 model

Sugai et al. (1974) investigated the ability of another tumour idiotype, from a spontaneously arising
malignant lymphoma murine model in B/W mice (lymphoma 141), to serve as a tumour specific
antigen. They first demonstrated the presence of idiotypic determinants on the protein with an
immunofluorescent assay using rabbit serum raised to the protein. Results from inhibition
experiments showed that purified IgM from the lymphoma 141 cells inhibited binding of the rabbit
anti-1d antibodies, whereas an immunoglobulin from another tumour line, MOPC104E, had no effect.
When mice were immunized with a human monoclonal IgM from a patient with Waldenstrom’s
macroglobulinaemia, and challenged with 1 x 105 lymphoma 141 cells, 15/16 mice died by day 35. In
contrast, four out of five mice immunized with the lymphoma 141 idiotype had only a small tumour
nodule on day 35.

Secondary pharmacodynamic studies

No secondary pharmacodynamics studies have been conducted with Dasiprotimut-T (see discussion
on non-clinical aspects).

Safety pharmacology programme

Safety pharmacology studies were not performed (see discussion on non-clinical aspects)..
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Pharmacodynamic drug interactions
Pharmacodynamic drug interaction studies were not performed (see discussion on non-clinical
aspects).

2.3.3. Pharmacokinetics

Pharmacokinetic studies were not submitted (see discussion on non-clinical aspects).

Toxicology

Single dose toxicity

No single-dose toxicity studies were submitted (see discussion on non-clinical aspects).
Repeat dose toxicity

No repeat-dose toxicity studies were submitted (see discussion on non-clinical aspects).
Genotoxicity

No genotoxicity studies were submitted (see discussion on non-clinical aspects).
Carcinogenicity

No carcinogenicity studies were submitted (see discussion on non-clinical aspects).
Reproduction Toxicity

No reproductive and developmental studies were submitted (see discussion on non-clinical aspects).
Toxicokinetic data

N/A

Local Tolerance

No local tolerance studies were submitted (see discussion on non-clinical aspects).
Other toxicity studies

N/A

2.3.4. Ecotoxicity/environmental risk assessment

No ERA was submitted (see discussion on non-clinical aspects).
2.3.5. Discussion on non-clinical aspects

Id immunotherapy was associated with prevention or slowing the growth of syngenic tumour
challenge in a number of B cell lymphoma models (38C13, BCL1 and lymphoma 141. The addition of
the KLH carrier protein added to the Id immunogenicity. The addition of GM-CSF at low i.p. doses
showed enhanced protective anti- tumour immunity.

In vitro data generated from immunized animals showed the formation of anti-ld antibodies after
vaccination. The serum titres of such antibodies were also correlated to survival. Serum from
immunized animals was also able to induced ADCC against the syngenic tumour. A specific T cells
response against the Id antigen was also shown by a decrease in tumour protection in immunised, T
cell depleted, animals after tumour challenge. Also, upon prime-boost immunisation IFNg producing
T cells could be detected upon Id-antigen stimulation. In addition, mice with a compromised immune
system (lethally irradiated and transplanted) were able to survive tumour challenge after receiving Id
immunisation.
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Pharmacokinetic studies have not been performed and are generally not required for tumour
immunotherapy products or adjuvants in accordance with the Guideline on the evaluation of
anticancer medicinal products in man Rev. 4”.

The product applied for holds an autologous Id-antigen conjugated to the KLH adjuvant specifically
produced for every individual patient. Thus, every batch will be different in terms of the antigenic
amino acid sequence. Therefore, conventional toxicology studies are neither appropriate nor relevant.

To use homologues murine Id-antigens for toxicity testing could potentially have provided data on the
safety profile of the product (local tolerance, systemic effects), however such data could also be
questioned due to the autologous nature of the human product. Nevertheless, taking the general
safety profile of tumour immunotherapy products and the available clinical data in to account, it is
concluded that additional animal toxicology studies are not required.

As to the carrier protein, KLH, the applicant did not include any discussion or data on its toxicological
properties, but rely on clinical data to substantiate safety. GM-CSF has been used in the past
extensively in the clinic. Thus, from a non-clinical point of view additional non-clinical toxicology
studies with GM-CSF are not required.

Environmental risk assessment has not been submitted in accordance with the guidance on the
Environmental Risk Assessment of Medicinal Products for Human Use (EMEA/CHMP/SWP/4447/00)
which specifically exempts amino acids, peptide and proteins from the need for a detailed
environmental assessment.

2.4. Conclusion on the non-clinical aspects

Overall, the non-clinical overview of the published literature was considered adequate.

2.5. Clinical aspects

2.5.1. Introduction

GCP

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

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

. Tabular overview of clinical studies
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Table 2: Overview of clinical studies

Study Centres, Number of Enrolled

Dates, Status, and |Study Population and Dosing |Patients and Treatment (Patient

Enrolment Goals |Regimen Duration Demographics | Primary and Secondary Efficacy Endpoint(s)
|BV301: Pivotal, Phase 3, Randomized, Double-blind, Active-control Study

Stady Cemtres Stady Population: z‘h"' (s‘-_‘" _ |Gender: Primary efficacy endpoint:

Location (N): Male or famale meatment-naive nelivmiely- | i Disenss free sarvival rom the date of randemization
USA (13)c Russia (4) |patients with follicular Dai T §2 (Famals) |umtilrelapse or last follow-up

Stady StarvEad (280 Iix. I or IV and Grade L IL |Bioves=118:59 Becendery alficasy cadipaiut:

: or ITa) and surface IgM or Control=76/41 TR ) e 2
Date: : phanotyps with a m:f:clcaal‘c Toml=134 Median Aze * To detarmine the ability nﬂ_J:wT_anw
Jan-00/ Apr-08 hnymh;hchml’oll ) (Range): o producs @ molecular CR. in pansan i clinical
Srady Starms: ; iy Treatment duration: 49 (19-80) C'R. but with pnlymmn chain reaction (PCR)
Study stopped have ackioved CI I.ICI.II befors Total reatmeat evidsnce ofnw disease afer standard
Total snrollment 234  [F9ceiving vaccine. duranon=€ meaths T“"ﬂ“ﬁ'ﬂl’"_ : a,. - .y .

- : = To detarmine the imxpact asiprotimut-
Enrolmsnt goal: 629 [Dosing Regimen: v : —

Following induction chemotharapy, :‘::; e o=,

vaccine administared at Momths 1, i g o )

2.3.4 and §: o | uahmﬁgahﬂqufbaw#m?wn

* Dasiprotizous-T Biovest (0.5 mg ? = = " = =
14+0.5 mg KLH) sc on Day lwith il
100;;;-5‘-«3' GM-CSF on Day * detenzming l‘ﬂ compars the y!w;l;;m'n'ﬂ (OS) of

P ram o s

‘05ﬂgml-cﬂlbi1 lwith i
100ug/m” day GM-CSF on Day
14

NCI T93-0164: Supportive Phase 2, Randomized, Open-label, Parallel Group Study
NCIT93-0164 Srady Population Samnng (Yo Gender: Primary efficacy eadpoist:
Stady Cemtres Mals or famale naie 7 inated) 28 (Male) Complsts molecular respoase rate in patisats with
Lecadon (N): |patismts with follicular hymph Da T Bicvest 14 (Fazzals) climical cozaplets respoase rate from chemotherapy
NCIQ) (stage 1T or IV) with surface IzM. ﬂl_?on!‘m /day GM- who ase stll bel-2 positive post-chemotherapy and
Stady StartEad 15G, IgA phenotype with a CsF=23 ” become bel-2 megative after vaccination therapy
g mesocleaal beavy aad light cham. | Dasgronzmut-T Bioveat “"lﬂ' Aze  |5econdary efficacy endpoints:

N Following induction therapy, with J00pg/m’/day GM-  |(Range): . i &
Oct-93 Febr-10 |pansats must bavs acheved CR CSF=1312 45 (24-68) To determine which of the 2 grasmlocyte-
Study Centres, Number of Enrolled
Dates, Status, and |Study Population and Dosing |[Patients and Treatment |Patient
Enrolment Goals |Regimen Duration Demographics|Primary and Secondary Efficacy Endpoint(s)
Study Stams: ‘before receiviag vaccize. Total=42 macrophage colomy-stmulating facter (GM-CSF)
Study completed Dosing Regimen: Treatment duration: doses (100 vs. 300 pg'm'iday) is 2 mere
Tonl aaroiment: 42 [Following inducsica ch . |Towl deraticn=5 ;“;ym;‘;mm‘““

al- 42 vaccine admimistered at Moaths l moaths =

Earolmeat g2 23,4 amd: ::mhd-bnn a .

* goils 4 * To determine the impact of Dasiprotimut-
mnﬁm};“:’ﬂ Biovest mmunization oa diseass free survival
100ug :?dn Gbr-(gf :anr (DFS) of patisats achioving a complete respoase
14 (CR) with chemotherapy

* Dasiprotimut-T Biovest (0.5 mg
13+0. Su.; KLH) sc ca Day lwith
5@pg 'day GM-CSF ca Day

NCI 1033: Bridging Phase 2, Single-arm, Open-label Study
NCI 1033 Srudy Population: !“‘."'?-::‘ (Number  Gonder: Primary efficacy eadpoist:
Study Centres Mals or femals Seammentmaive [0 raccinated): |0 i) Progression free survival from the start of
Location (N): patisats with mantle cell lymphoma EF“FW_;-‘“fT 7 (Famals) chemotherapy unsl progression or death
NCI(D) (blastic vaziamt included, all stages) [Bioves=26124 Secondary efficacy endpoints:
Study StartEnd Dazing l"!l.“ » Medisn Age | To 265055 the response rate and toxicity of
Date: Following 3 chy [T (Razge): EPOCH-R in previously untreated mantle call
Jun-80/Aug 03 vaccine admimistered 2t Months 1 Total wsammsent duraticn=6 16 (22-73) hymphom=a
N 22-7
Study Star:: v 3, 4. amd 6 mandhs + To 2304 the use of molecular markers of mantle
Semde hased » Dasiprotinsus-T Biovest (0.5 mg cell lymphoma, inchading PCR- based
5 ¥ H—GSme]_B'Jn:anDryltui methodologies for detection of bel-1 and IgH
100ug/'m*/day GM-CSF cm Day £ (dasa not analyzed)
14 = To obtain cDNA microxray profiling of unteatwsd
mamtls call lymphomas (date not analyzed)

2.5.2. Pharmacokinetics

No pharmacokinetic studies have been submitted.

2.5.3. Pharmacodynamics

The pharmacodynamics of Lympreva has been studied in relation to the following clinical studies: a
phase 2 clinical study in patients with advanced-stage follicular NHL in first complete remission (CR)
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(NCI T93-0164), and a phase 2 bridging study in mantle cell lymphoma (MCL) patients in first
remission achieved with a rituximab combination chemotherapy induction regimen (NCI 1033).

Mechanism of action

No clinical pharmacodynamic studies were submitted.

Primary and Secondary pharmacology

The primary pharmacology has been studied using various biomarkers of immune response. The

immune response endpoints investigated in these studies include: Humoral anti-ld response,

Proliferative anti-1d response, Increase in tumour specific cytolytic T-lymphocytes precursors (CTLp)

frequency, Tumour-specific direct cytotoxicity, Tumour-specific cytokine production,

cytokine production.

Id-specific

In both studies 5 immunizations were administered at month 1, 2, 3, 4, and 6. Each immunization
consisted of subcutaneous injections administered over 4 days: (Id-KLH with GM-CSF on Day 1 and
GM-CSF on Days 2-4). The dose of Id-KLH was 0.5 mg Id conjugated to 0.5 mg KLH and administered
subcutaneously on day 1. Immune responses were available for 20/42 enrolled patients in study NCI
T93-0164 and for 23/26 enrolled patients in study NCI 1033. The pharmacodynamic biomarker
responses are summarized in Table 3.

Table 3: Immune response data from 2 phase 2 studies

Critical Aspects of Stndy Design
and Endpoints

NCI T93-0164
(Bendandi 1998)

NCI1033
(Neelapn 2005; Grant 2011; Dunleavy 2011)

Stndy population

(M) histology! prior therapy)

20y FL/ Treamment naive

23/ MCL/ Treatment naive

Vaccine adjuvant GM-C5F GM-C5F
100 pg'm2/day vs. 500 pg'm2/day 100 pz/m?/day
Vaccine schedule (month) 0,1,2,3 5 0,1,2,3,5

Vaccine dose

0.5 mg Id conjugated to 0.5 mg KE1LH

0.5 mg Id conjugated to 0.5 mg ELH

Time to vaccine (months) 12.3 t0 17.7 211083
Disease statms at vaccine 20 CR 22CR
1PD
Anti-Id Ab (N/ %) 15(75) FLEL]
Anti-Id Ab kinetics ND Detected after 4th-5th vaccine

(concomitant to post-rinximab B-cell recowvery)

Tumor-specific cytokine releass

19 (95%) patients

Duration 6+ to 18+ months
THWFo: median 825 pg/mL; range 92- 2,453
pgml
INFy: median 121 pg/mL; range 50-200 pg'mL
GM-C5F: median 112 pg'mL; range 53- 372
pgml

20 {8T) patients

Dietected after 3™ vaccins

{concomitant to total B-cell depletion post-

ritximab)
THFo: median 1 65 pg/mL; range 0-37.8 pg/mL
IMFy: median 4.75 pg/mL; range 0-§3.1 pgmL
GM-C5F: median 4 3 pgmL; range 0-56.3 pg'mL

Id-specific cytokine release (N
I:lg}

ND

13(57)

Tumor-specific direct
cytotoxicity

Smbstantial mmor-specific lysis of autologons FL
targets madiated by post-immune CDE+ T-cells

Tested in 1 patient: 27% post-vaccine mmor-specific
lysis compared to 2% for pre-vaccine

T-cell precursor frequency (N
i)

ND

9 (39) patients had significant increase in frequency
post-vaccine compared to pre-vaccine

In the study of patients not receiving rituximab, immune responses were available for 20/42 enrolled
patients. CD4+ and CD8+ cytokine were induced in 19/20 patients while humoral Id-responses
demonstrated in 15/20 of patients; in the study with patients pre-treated with rituximab, CD4+ and
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CD8+ cytokine responses were induced in 87% of the treated patients, while humoral Id-responses
were demonstrated in 30% of the patients.

2.5.4. Discussion on clinical pharmacology

The pharmacodynamics of Lympreva has been investigated in two clinical studies by assessment of
various biomarkers of immune response.

2.5.5. Conclusions on clinical pharmacology

Additional clinical pharmacology studies for Lympreva are not required.

2.6. Clinical efficacy

2.6.1. Dose response studies

No dose/response studies were performed.

2.6.2. Main study

Study BV301

Methods

Study BV301 was a a phase 3, double-blind, controlled, multicenter randomized trial of
patient-specific active immunisation with Lympreva (an autologous immunoglobulin follicular
lymphoma idiotype immunotherapy fused with KLH) with local GM-CSF in first complete remission,
compared to a control consisted only of carrier (KLH) and adjuvant (GM-CSF), in patients with
indolent, Stage lIx, 111, or IV follicular lymphoma (FL) in first CR/CRu (CR unconfirmed) achieved with
PACE (prednisone, doxorubicin, cyclophosphamide, and etoposide).

Study Participants
Inclusion criteria

Patients had to meet the following criteria:

1. Tissue diagnosis of FL with surface IgM or 1gG phenotype with a monoclonal heavy and light chain
as determined by flow cytometry.. The histology of the lymph node biopsy as evaluated by the NCI
should be Follicular Center Cell (FCC) Grade I, I, or Illa (FSC lymphoma, FM, or follicular large cell
lymphoma with centrocytes).

2. Stage Il with bulky adenopathy (= 5 cm in diameter), Stage 11l or IV lymphoma.

3. Patients should be chemotherapy naive-patients and may have received prednisone (<2 months of
therapy).

4. Previous treatment with radiation alone (O 2 sites) was permissible.

5. A single peripheral lymph node > 2 cm size accessible for biopsy/harvest or an abdominal lymph
node > 2 cm that was accessible for laparoscopic biopsy. Patients with lymphoma cells circulating in
the peripheral blood, malignant pleural effusions, or malignant ascites may have been eligible if
adequate lymphoma cells were present (> 109).
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6. ECOG performance status < 2, unless the performance was directly related to disease and
therefore should have improved with therapy.

7. Life expectancy of > 1 year.
8. Serum creatinine < 1.5 mg/dl unless secondary to lymphoma.

9. Bilirubin < 1.5 mg/dl unless secondary to lymphoma or Gilbert’s disease. SGOT/SGPT < 3.5 x upper
limit of normal.

10. Ability to give informed consent. Ability to return to clinic for adequate follow-up for the period
that the protocol requires.

Exclusion criteria
Any patient who met any of the following criteria was excluded:
1. Any amount of radiation exceeding 2 sites, including prior total body irradiation (TBI).

2. Presence of antibodies to human immunodeficiency virus (HIV), hepatitis B surface antigen or other
active infectious process.

3. Pregnancy or lactation.

4. A history of unrelated (non-lymphomatous) neoplasm within the past 10 years other than
non-melanoma skin cancer or in-situ cervix cancer. Patients with a prior diagnosis of malignancy
more than 10 years may have entered into the study at the discretion of the PI.

5. Unwilling to give informed consent.
6. Failure to meet any of the eligibility criteria.

7. Any medical or psychiatric condition that, in the opinion of the protocol chairman, would
compromise the patient’s ability to tolerate this treatment.

8. Patient with primary or secondary central nervous system (CNS) lymphoma (current or previously
treated) was not eligible.

Treatments

Segment A: Within 30 days of the date of Segment A registration, patients were to receive induction
chemotherapy with PACE (Prednisone, Doxyrubicin, Cyclophosphamide, and Etoposide) until they
achieved their best response. Each complete responder was to have received a minimum of 6 cycles
before therapy was discontinued. Patients who achieved a CR/CRu were to enter on the vaccination
part of the protocol and randomized. Patients with less than a CR/CRu or with PD were to be taken off
of the study. Only 8 cycles of chemotherapy with adriamycin and 10 total cycles of chemotherapy
were allowed.

The dose and schedule for each PACE chemotherapy 28-day cycle are described in Table 4.

Table 4: PACE chemotherapy doses and schedule per cycle (Study BV301)

Day 1 Day 8 Day 14 Day 29 |
Cyclophosphamide 650 mg/m* | Cyclophosphamide 650 mg/m* Start of next cycle®
Doxorubicin 25 mg/m? Doxorubicin 25 mg/m?*
Etoposide VP-16 120 mg/m” Etoposide VP-16 120 mg/m”

Prednisone 40 mg/m=, daily x 14 (i.e.. Days | to 14)

“At least 6 cycles were administered.

Segment B :Six months (up to a maximum period of 12 months) after the completion of induction
chemotherapy, all patients who had not relapsed were randomized and planned to receive a series of
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5 subcutaneous injections at 1, 2, 3, 4 and 6 months according to doses described in Table 5, as
shown in Figure 1.

Table 5: Vaccination Therapy Schedule and Doses (Study BV301)

Group Day 1 Day 2 Day 3 Day 4
Active Ll : - - - - - - - —
100 pg/m*/day GM-CSF | 100 pg/m*/day GM-CSF | 100 pg/m*/day GM-CSF | 100 ug/m*/day GM-CSF
Ol I mg KLH-KLH
= 100 pg/m*/day GM-CSF | 100 pg/m7day GM-CSF | 100 pg/m*day GM-CSF | 100 pg/m*/day GM-CSF

Figure 1: Design of Study BV301

Post-Induction Vaccine
Chemotherapy Recovery Consolidation
Induction Stage (Mo Treatment) Stage
— o — -~ - B

ld-KLH (consolidation) + GM-CSF

RIEEE

i >
Induction
Chemotherapy T
. " Stratify for IPI, cycles of PACE
! >' e, .2:1 Randomization (ld-Vaccine:Control)
T T . KLH (control) + GM-CSF
LN Biopsy Verify CR/CRu l l l l l
RANDOMIZATION 0 >
imeline | |
Timeline | oo I_ .

& - B months 6- 12 months & months

Objectives

The primary objective was to evaluate efficacy and safety by assessing significant prolongation of
clinical Disease-Free Survival (DFS) following Lympreva + GM-CSF when compared to DFS following
administration of KLH + GM-CSF, in FL patients achieving a CR with standard dose chemotherapy.

Secondary objectives included the following: to determine the ability of Id-vaccine to produce a
molecular CR in patients in clinical CR, but with PCR evidence of residual disease after standard
chemotherapy; to determine the impact of Id immunization on molecular DFS in FL patients; to
evaluate the ability of Id vaccine to generate an immunology response against autologous tumour; to
determine and compare the overall survival of patients randomized to receive either treatment arm;
to evaluate the safety of a series of 5 immunization injections administered with GM-CSF as adjunct
therapy over a 6 month period.

Outcomes/endpoints

The primary endpoint was the clinical Disease-Free Survival, defined as duration from randomization
to relapse or last follow-up.
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Secondary endpoints included the following:

Molecular CR (defined as the proportion of patients achieving a molecular CR (CR + PCR negative)
after vaccination among those with a CR/CRu and PCR evidence of residual disease before
vaccination);

Molecular DFS defined as the duration of molecular DFS after randomization in FL patients achieving
a CR but with PCR evidence of residual disease before vaccination;

Rate of immune response against the autologous tumour; defined as the proportion of patients who
achieve an immunologic response against the autologous tumour;

Overall survival defined as the time from randomization to the date of death due to any reason or last
follow-up.

Sample size
The following assumptions are used to estimate the sample size of the study:

« 85% of patients entered onto the trial and administered PACE chemotherapy are expected to
achieve a complete remission (CR) or CRu. Updated enrollment data from the clinical trial suggest
that the actual proportion of patients achieving CR/CRu from PACE chemotherapy is higher than
originally assumed (i.e. 80 — 85% vs. 66% as described in protocol version P).

= 87% of patients entered onto the trial and administered CHOP-R chemotherapy are expected to
achieve a complete remission (CR) or CRu.

= CHOP-R was not used in the first years of accrual and it is currently assumed for power calculation
purposes that a fixed proportion of patients entered onto the trial will use CHOP-R in the later 2 years
of the recruitment period (75%).

= The median disease-free survival for patients with follicular lymphoma treated with GM-CSF alone
after PACE chemotherapy is expected to be 3.5 years.

« The median disease-free survival for patients with follicular lymphoma treated with GM-CSF alone
after CHOP-R chemotherapy is expected to be 6.9 years.

« This study will utilize an intent-to-treat design and all patients will be analyzed as they were
randomized.

= Sample size calculations will be performed based on simulations assuming an intent-to-treat
analysis, equal hazards (1.0 hazard ratio) for the first 8 months (when treatments are expected to be
the same in both randomized arms), and then a hazard ratio of 2.0 after 8 months.

= A two-sided hypothesis test at the alpha=0.01 level will be used to ensure a stringent evaluation.

« A 2:1 randomization favoring Id-KLH vaccine will be used to gain more information about the effects
of vaccine in this group of patients.

Based on the above, 563 patients were planned to be enrolled and receive PACE as first line
chemotherapy treatment (Segment A) so that 375 patients (Segment B) could be randomized ata 2:1
rate to the vaccine (Lympreva+GM-CSF) arm (n=250) or to the control (KLH-KLH+GM+CSF) arm
(n=125).

However, during the 08 April 2008 DMC meeting, it was recommended that enrollment be
discontinued before reaching the intended sample size.

Randomisation

Patients were randomised immediately after completion of chemotherapy to be allocated to active or
control arm with a ratio of 2:1, respectively. Randomization was stratified by number of
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chemotherapy cycles (<8 vs. =8), and IPI (International Prognostic Index) risk group (levels 0, 1 and
2 vs. levels 3 and 4).

Blinding (masking)
This was a double-blinded study.
Statistical methods

A 2-sided test was planned at a Type | error rate of 0.01 for the primary efficacy analysis of this study.
All other statistical analyses were to be performed using a 2-sided hypothesis test at the overall 5%
level of significance and a 95% confidence interval (Cl). No adjustment for Type | error was planned
for multiple comparisons if applicable. Since there were no multiple comparisons planned in this
study, adjustments for multiple comparisons were not made. A row denoted "Missing" was included in
count tabulations where necessary to account for dropouts and missing values. The denominator for
all percentages was the number of patients in that treatment within the population of interest. Missing
data were not imputed.

Patients who received additional chemotherapy and/or radiation therapy after randomization were
considered to be off-study and did not receive the vaccine. Patients who relapsed after randomization
but prior to vaccination did not receive the vaccine but were included in the intent-to-treat (ITT)
population as censored observations and were followed for survival. Patients randomized to receive
the Lympreva for whom the Lympreva could not be made received the KLH control vaccine and were
analyzed according to the study arm they were randomized.

The population used for the primary analyses include patients that underwent vaccination (patients
who achieved CR/CRu after induction with PACE and underwent randomisation between active and
control vaccination.
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Results

Participant flow

Enrolled
(N=234)
Excluded
(n=57)
Falled to achieve CRICRU (n=44)
smwmm m?:‘ﬁ]
Scresning fallure
Patient withdrew consent (n=1)
Transformation to diffuse B-cell
lymphoma (n=1)
R somized
(n=1TT)
Allocated to Active Allocated to Control
in=118) (n=39)
Pmmmumwmm PMMHHMFHMW
=1
LuihM@{ml] Lﬂhmm
Transformation to diffuse large B-cell Transformation to diffuse large B-cell
Ta::lﬂtyflul-w i (n=2) Toxicitylside e {n=0)
effectaicomplications effectaicomplications
mmmmmﬂwut[m} MmmmW(nﬂ)
Vaccine manufacturing hold (n=5) né manutacturing hodd (n=1)
Dissase relapee prior to vaccine (n=35) mmmwmdmma
Treatment completed per protocol (n=T2) Treatment completed per protocol (n=39)

Recruitment

The trial was conducted from 14 January 2000 (first patient enrolled) to 16 October 2007 (last patient

completed). A total of 17 centres in US, Russia and Ukraine were involved.

Conduct of the study

Major protocol deviations and violations are reported in Table 6.
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Table 6: Major Protocol Deviations and Violations (ITT Population, Study BV301)

N %

Major Protiocol Deviatlons

Assessment Deviations 12 1E.1

Deviation Other. Minor 12 6.8
Major Protocol Viclations

Dosing Violations + 23

Inclusion’ Exclusion Crnitenia Violations | 0.6

(her Violations 14 79

ITT population includes all patients who were randomized to one of the treatment arms, as randomized
Percentage indicates number of patients with a protocol deviation or violation from the ITT population

A total of 19 amendments were made to the protocol between 02 August 2000 and 14 March 2007.
The major ones are summarised below.

Amendment 3 (14 July 2001) included an update to provide a more stringent evaluation of the
primary efficacy endpoint and generate a more robust outcome as follows: a 2-sided hypothesis test
at the alpha=0.01 level was implemented; the sample size was increased from 450 to 563 total
enrolled patients; patients randomized to the Id-KLH arm for whom vaccine could not be made were
to receive KLH control and be analyzed as randomized. Overall survival was added as a secondary
endpoint. A provision was added to clarify that only patients who maintained their CR/CRu would
receive vaccinations. It was also specified that vaccination therapy must be administered at a
Consortium site, and that only randomized patients who had relapsed would receive vaccinations.

Amendment 5 (24 July 2001) expanded the eligibility criteria to include patients with Stage Il with
bulky adenopathy, and patients with tumour histology of FL Grade llla.

Amendment 8 (22 April 2003) included changes regarding the following: additional sources of
lymphoma cells for vaccine production (i.e., peripheral blood, pleural effusion, and ascites);
additional methods of tissue procurement (i.e., mini-laparotomy for abdominal nodes not accessible
via biopsy), a clarification of relapse criteria using tissue diagnosis.

Amendment 10 (03 December 2003): PACE chemotherapy modifications included a Prednisone dose
reduction from 60 mc/m? to 40 mg/m?, and the specification that dexamethasone use while on PACE
regimen was not permitted.

Amendment M (10 May 2004) was the first amendment after the IND transfer from NCI to Biovest,
and reflected the changed responsibilities, administrative changes in study conduct, and removal of
irrelevant information.

Amendment R (no version date) changed the expected CR/CRu rate from PACE chemotherapy from
66% to 80-85% based on the observed response rate in the patients enrolled in the study, which
resulted in a sample size reduction from 563 to 460.

Amendment T (14 March 2007): addition of the CHOP-R regimen as an induction therapy. The choice
of induction therapy regimen was at the discretion of the Pl or the treating physician. In addition to
the changes driven by the CHOP-R addition, several protocol changes were included as follows: the
requirement to collect bone marrow aspirates for molecular analyses was removed throughout as
their value was reassessed as less reliable than that of peripheral blood samples; added requirement
for collection of peripheral blood for T-cell assays and serum and peripheral blood for storage; the
requirement for chest X-rays during the screening visits was removed; the option for Fine Needle
aspiration (FNA) for relapsed disease determination was removed. Ten patients were enrolled under
Amendment T.
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Baseline data
Baseline demographic and disease characteristics are summarized in Table 7.

Table 7. Demographics and Baseline Characteristics (1TT Population, Study BV301)

Actlve Control All Patlents

(MN=118) (MN=359) (MN=17T7)
Characteristic N % N e M g pt
Gender 03338
Male G0 308 35 59.3 k] 537
Female 58 49.2 2 40.7 82 46,3
Age 0586
Mean (S 49,7 (9.9 5001 09.8) 49.8 (9.9)
Median 497 0.0 49.9
Min, Max 19,2, 80,1 302,692 19,2, 80,1
Age category 0861
<50 years G 50.8 30 S0.8 Q0 S0.8
50-59 years 40 EXRY |4 32.2 59 333
60-69 years |5 12,7 |y 6.9 25 14,1
TOTY vears 2 1.7 ] 0,10 2 1.1
=80 years | 0.5 0 0.0 | (6
Race/Ethnlelty 0,797
White 104 551 52 Ha. 1 | 56 |
Black 5 4.2 5 55 10 5.6
Hj:-c]':u;qu: or Lanno 4 34 | 1.7 5 2B
Asian 4 1.4 0 0.0 4 23
American Indian or l 0.5 0 0.0 | 0.6
Alaskan Native
Other 0 0.0 l 1.7 | (.6
Stage at study enrollment 0.219
Stage 11 2 1.7 l 1.7 3 1.7
Stage I11 40 339 13 22.0 53 294
Stage IV 76 6.4 45 6.3 121 684
Histolozy 0.749
Faollicular Mixed 4 542 EE 576 08 354
Lymphoma
Faollicular Small Cleaved 54 458 25 424 79 446
Cell Lymphoma
ECOG Performance status 1000
a 04 79T A6 TE.0 140 T9.1
| 23 19.5 12 20.3 35 19.8
2 | 0.8 | L7 2 1.1
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FLIPI risk group

Low Risk (0.1) 65 55.1 ] 47.5 93
Intermediate Risk ( 2) 39 331 2 73 6l
High Risk (3.4.5) 13 1.0 9 15.3 x
Missing l 0.8 0 0.0 l
IP1 risk group

Low or Low-Intermediate 105 89.0 53 59.8 158
(0.1.2)

High-Intermediate or High 13 1.0 6 10,2 19
(34.5)

Tumor lsotype

gD l 0.8 l 1.7 2
12G 55 46.6 23 39.0 78
IeM 61 5.7 a3 559 E ]
IeM1gG 1 0.8 2 34 3
Number of chemothe rapy cyeles

<8 60 50.8 29 49.2 89
=8 58 49.2 30 50.8 88

32.5
4.5
124
0.6

89,3

10.7

30,3
49.7

1000

0.360

1000

ECOG = Eastern Cooperative Uncology Group; IPT = International Prognostic Index; FLIPT = Follicular

Lymphoma Intemational Prognostic Index: Ig = Immunoglobulin

T Comparizon performed with two-sided Fisher Exact Test for categorical variables; otherw ise, a Wilcoxon

Rank Sum Test for mean level comparisons.
Active = dasiprotimut-T Biovest + GM-CSF; Control = KLH-KLH + GM-CSF

ITT population includes all patients who were randomized to one of the treatment arms, as randomized.

Numbers analysed

Patient populations of the Study BV301 are reported in Table 8.

Table 8: Patient Population Definition and Enrollment (Study BV301)

Population e fimition Total Sumber in - Enrollment per
Defined Treatment
Population group Active/
Control
All Enrolled All patients screencd and enrolled in Segment A. N=23 NA
Paticnts screencd and pre-registercd for lymph
node iopsy were not included
ITT All patcnts who were randomized 1o one of the N=177 11588 59
Fopulation treatment groups (in Segment B) - regardless of
whether or not they reocived study drug - and
analyred according to the ircatment axsignod.
PP Population Al patents randomized 1o one of the reatment N= 97 65
groups, excluding those with major protocol
violations and for whom vaccine could be made,
and analyzed according to the treatment reos ved.
Safety All patients exposed 1o treatment {in Segmem B) - M=117 71461
Population i.c.. reccived al kast on dosc of study drug feither

active | Dasiprotimut-T+GM-CS5F] or control
[KLH-KLH+GM-CSF]) and analyzed according to
the eatment moccived.

Active = Dasiprotimut-T Biove st+GM-CSF; Control = KLH-KLH+GM-CSF; GM-CSF = granulocy te macrophage
colony-stimulating factor; KILH = keyhole limpet hacmocyanin
t Includes 5 patients randomired to vaccine but received control
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Outcomes and estimation
Primary endpoint: Disease-free Survival

In the ITT population, results in term of median DFS are shown in Table 9 and Figure 2. Patients who
relapsed prior to receiving vaccine were treated as censored observations.

Table 9: Duration of Clinical Disease-Free Survival Controlled for FLIPI Risk Group and

Number of Chemotherapy Cycles, censoring untreated patients (1TT Population, Study
BV301)

Active Control
(N=118) (N=59) P-value

Log-rank test 0.029
Median, months 46.0 30.6
95% C1 36.2-63.9 26.2-39.8
Length of follow-up: min-max 4.2-92.0 (55.2) 5.7-90.7 (56.6)
(median, months)
Number of events 43 29
Number censored 15 30

I'TT population includes all patients who were randomized to one of the treatment arms, as
randomized.

Active = dasiprotimut-T Biovest + GM-CSF; Control = KLH-KLH + GM-CSF

Figure 2: Kaplan-Meier Estimation of Clinical Disease-Free Survival Controlled for FLIPI
Risk Group and Number of Chemotherapy Cycles, censoring untreated patients (ITT
Population, Study BVv301)

S - Active, N = 118
— Control, N =59
=
- =]
= _
L=
&
=
=
=
a
<
-
o | boie : . :
L ]
= — Adj. Log—rank P = 0.029
I I I I

o 20 40 60 80

Months from Randomization

Median DFS results when all events occurring after randomization are counted are reported in Table
10 and Figure 3.

Table 10: Duration of Clinical Disease-Free Survival Controlled for FLIPI Risk Group and

Number of Chemotherapy Cycles, Untreated Patients as Events (ITT Population, Study
BV301)
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Active Control

(N=118) (N=59) P-value
Log-rank test 0.295
Median. months 20.1 20.6
95% CI 15.0-35.1 14.5-30.6
Length of follow-up: min-max 4.2-92.0(55.2) 5.7-90.7 (56.6)
(median, months)
Number of events 85 47
Number censored 33 12

Figure 3: Kaplan-Meier Estimation of Clinical Disease-Free Survival Controlled for FLIPI
Risk Group and Number of Chemotherapy Cycles, Untreated Patients as Events (ITT
Population, Study BVv301)

Active, N =118 § -
Control, N =59 —_—

80

60

Probability

20
|

Adj. Log-rank P =0.295 o -

0 20 40 60 80

Months from Randomization

Secondary key endpoint: Overall Survival

In the ITT population, because the follow-up duration of the study is not long enough median OS was
not reached in either treatment arm (data not shown).

Ancillary analyses
Subgroup analyses for DFS (censoring events occurring before vaccination) are shown in Figure 4.
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Figure 4: Forest Plot of DFS by Subgroups (ITT Population, Study BV301)

FLIPI Group
High Risk (3,4,5) (n=22) n
Intermediate Risk (2) (n=61) n
Low Risk (0,1) (n=93) n
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Female (n=82) (]
Male (n=95) |
ECOG PS
Fully active (n=140) ]
Restricted activities (n=35) ]
Cycles of Chemotherapy
<8 (n=89) ]
>=8 (n=88) |
Marrow Involvement
No (n=43) ]
Yes (n=43) ]
Isotype
IgG (n=78) ]
IgM (n=94) n
Light Chain
k (n=95) ]
L (n=81) =
Stage
Stage lll (n=53) [ ]
Stage IV (n=121) |
IPI Group
High-Intermediate or High (3,4,5) (n=19) n
Low or Low-Intermediate (0,1,2) (n= 158 ) ]
Histology
Follicular Mixed Lymphoma (n=98) (]
Follicular Small Cleaved Cell Lymphoma (n=79) ]

I T T T T T T T 1
D 025 05 075 1 125 15 175 2

HR (n=177)

Duration of Clinical DFS in IgM Patients with untreated patients as events and censoring patients that
did not receive the study drug is reported in Table 11 and Table 12, respectively.

Table 11: Duration of Clinical Disease-Free Survival in IgM Patients, Controlled for FLIPI
Risk Group and Number of Chemotherapy Cycles with Untreated Patients as Events (ITT
Population, Study BVv301)

Active Control
(N=61) (N=33) P-value
Log-rank test 0.366
Median. months 16.6 21.0
95% CI 12.4-46.0 16.2-32.2
Length of follow-up: min-max 42-87.1(55.0) 5.7-90.7 (53.4)
(median. months)
Number of events 43 28
Number censored 18 5

ITT population includes all patients who were randomized to one of the treatment arms. as

randomized.
Active = Dasiprotimut-T Biovest + GM-CSF: Control = KLH-KLH + GM-CSF
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Table 12: Duration of Clinical Disease-Free Survival in IgM Patients, Controlled for FLIPI
Risk Group and Number of Chemotherapy Cycles censoring untreated patients (ITT
Population, Study BVv301)

Active Control

(N=61) (N=33) P-value
Log-rank test 0.004
Median. months 529

95% CI

Length of follow-up: min-max

(median, months)
Number of events
Number censored

40.2-NR
4.2-87.1 (55.0)

17
44

21.0-39.8

5.7-90.7 (53.4)

ITT population includes all patients who were randomized to one of the treatment arms, as

randomized.

Active = Dasiprotimut-T Biovest + GM-CSF; Control = KLH-KLH + GM-CSF

NR = Not Reached

FLIPI Risk Groups

DFS within FLIPI groups with untreated patients as events and censoring patients that did not receive

the study drug is reported in Table 13 and Table 14, respectively.

Table 13: Duration of Clinical Disease-Free Survival within FLIPI Risk Groups Counting

Untreated Patients as Events (ITT Population, N= 177 - Study BV301)

Active Control
(N=117) (N=59) P-value

Overall Log-rank test 0.394
High (3.4.5)
Log-rank test 0.904
Median. months 19.9 20.6
95% CI 5.7-NR 15.6-NR
Length of follow-up: min-max 4.2-88.1(57.5) 27.3-81.9 (59.3)
(median. months)
Number of events 10 8
Number censored 3 1
Intermediate (2)
Log-rank test 0.887
Median, months 149 8.8
95% CI 8.4-332 7.6-27.6
Length of follow-up: min-max 7.4-87.1(50.2) 5.7-86.7 (56.6)
(median. months)
Number of events 31 17
Number censored 8 5
Low (0.1)
Log-rank test 0.292
Median, months 283 271
95% CI 17.3-50.2 19.7-39.8

Length of follow-up: min-max
(median. months)
Number of events

7.5-92.0(58.2)

9.7-90.7 (57.1)

2

Number censored
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Table 14: Duration of Clinical Disease-Free Survival within FLIPI Risk Groups censoring

untreated Patients (ITT Population, N= 177 - Study BV301)

Active Control
(N=117) (N=359) P-value
Overall Log-rank test 0.042
High (3,4,5)
Log-rank test 0.204
Median. months 529 30.6
95% CI 20.1-NR 16.2-NR
Length of follow-up: min-max 42-88.1 (57.5) 27.3-81.9(593)
(median. months)
Number of events 4 6
Number censored 9 3
Intermediate (2)
Log-rank test 0.849
Median. months 36.2 27.6
95% CI 21.7-NR 21.0-NR
Length of follow-up: min-max 7.4-87.1(50.2) 5.7-86.7 (56.6)
(median. months)
Number of events 14 6
Number censored 25 16
Low (0,1)
Log-rank test 0.026
Median. months 502 321
95% CI 37.9-NR 26.2-42.7
Length of follow-up: min-max 7.5-92.0 (58.2) 9.7-90.7 (57.1)
(median, months)
Number of events 24 17
Number censored 41 11
Gender

Results in terms of DFS within gender when counting patients not receiving active study drug as

events and when the untreated patients are censored are summarized in Table 15 and Table 16,

respectively.
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Table 15: Duration of Clinical Disease-Free Survival with Untreated Patients as Events

within Gender (ITT Population, N= 177- Study BV301)

Active Control

(N=118) (N=59) P-value
Overall Log-rank test 0.416
Female
Log-rank test 0.056
Median, months 208 15.0
95% CI 12.6-529 94-27.1
Length of follow-up: min-max 7.4-87.1(54.9) 9.7-90.7 (57.1)
(median. months)
Number of events 38 |
Number censored 20 3
Alale
Log-rank test 0.634
Median. months 20.1 27.6
95% CI 14.9-36.2 20.0-398

Length of follow-up: min-max
(median. months)
Number of events
Number censored

42.920(562)

47
13

5.7-86.7 (54.6)

26
9

ITT population includes all patients who were randomuzed to one of the treatment arms, as

randomuized.

Active = Dasiprotimut-T Biovest + GM-CSF: Control = KLH-KLH + GM-CSF

NR = Not Reached

Table 16: Duration of Clinical Disease-Free Survival within Gender (ITT Population, N=

177- Study BvV301)

Active Control
(N=118) (N=59) P-value

Overall Log-rank test 0.110
Female
Log-rank test 0.032
Median. months 63.9 271
95% CI 44.2-NR 19.7-NR
Length of follow-up: min-max 74-87.1(549) 9.7-90.7 (57.1)
(median, months)
Number of events 17 10
Number censored 41 14
Alale
Log-rank test 0.598
Median. months 379 324
95% CI 26.7-59.4 26.7427

Length of follow-up: min-max
(median, months)
Number of events
Number censored

42-92.0(56.2)

26
34

5.7-86.7 (54.6)

19
16

ITT population includes all patients who were randomized to one of the treatment arms. as

randomized.

Active = Dasiprotimut-T Biovest + GM-CSF: Control = KLH-KLH + GM-CSF

NR = Not Reached
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An additional alternative analysis of DFS was submitted. This analysis of DFS considers the time that
the vaccine became available as Time O.

Table 17 provides the summary of DFS analysis that excludes pre-study treatment time. Figure 5
shows the survival curves. The p-value from the log-rank test, adjusted for strata, is 0.039 and the
estimated hazard ratio is 0.61 (Cl: 0.38-0.98).

Table 17: Duration of Clinical Disease-Free Survival Controlled for FLIPI Risk Group and
Number of Chemotherapy Cycles, Untreated Patient-time Excluded (ITT Population, N=
177, Study BV301)

Active Control
(N=76) (N=41) P-value
Log-rank test 0.039
Median, months 320 211
95% CI 249.52.7 17.4-27.6
Length of follow-up: min-max 49-81.8 (33.6) 4.8-83.2(48.1)
(median. months)
Number of events 47 31
Number censored 29 10

ITT population includes all patients who were randomized to cne of the treatment arms, as
randomized.

Active = Dasiprotimut-T Biovest + GM-CSF: Control = KLH-KLH + GM-CSF

Figure 5: Clinical Disease Free Survival from First Vaccination, Controlling for FLIPI Risk
Group and Number of Chemotherapy Cycles (ITT Population, N=117, Study BV301)

g - Active, N = 76

—— Control, N = 41

Probability

40

20

o - Adj. Log-rank P = 0.039
T T T T
0 20 40 60 80

Months from First Vaccination

Summary of main study

The following tables summarise the efficacy results from the main study supporting the present
application. These summaries should be read in conjunction with the discussion on clinical efficacy as
well as the benefit risk assessment (see later sections).
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Table 18. Summary of Efficacy for trial BV301

Title: Randomized Trial of Patient-specific Vaccination with Conjugated Follicular Lymphoma-Derived
Idiotype (FNHLId1) with Local GM-CSF in First Complete Remission

Study identifier

BVv301

Design Randomized, double-blind, controlled, multicenter study
Duration of main phase: 6 months
Duration of Run-in phase: not applicable
Duration of Extension phase: |Median follow-up: 56.6 months
Hypothesis Superiority

Treatments groups

Active (Id-KLH + GM-CSF)

0.5 mg isotype-matched Id conjugated to 0.5 mg
KLH vaccine SC (Dayl) + 100 mcg/m?/day
GM-CSF SC (Days 1to4)atl, 2,3,4and6
months (vaccinations started =6 months after
completion of induction chemotherapy); 118
patients randomized

Control (KLH-KLH + GM-CSF)

1 mg KLH-KLH vaccine SC (Dayl) + 100
mcg/m?/day GM-CSF SC (Days 1to 4) at 1, 2, 3,
4 and 6 months; 59 patients randomized

Endpoints and
definitions

Primary Disease Free Duration from randomization to relapse or last
endpoint Survival (DFS) [follow-up

Secondary Overall survival [Time from randomization to the date of death
endpoint (0S) due to any reason or last follow-up.

Database lock

30-June-2008

Results and Analysis

Analysis description

Primary Analysis

lAnalysis population and
time point description

Intent to treat (ITT) population. All randomized patients: 177

Descriptive statistics

Treatment group Active (Id-KLH + GM-CSF)

Control (KLH-KLH + GM-CSF)

group (levels 0, 1 and 2 vs. levels 3 and 4).

and estimate variability [Number of subject 118 59
Median DFS 46.0 30.6
(months)
95% CI (36.2-63.9) (26.2-39.8)
Median OS 90.2 NR
(months)
95% CI (90.2-NR) (NR-NR)
Effect estimate per Primary endpoint  |[Comparison groups Active vs Control
comparison Hazard Ratio 0.58
95% CI (0.35, 0.95)
P-value (log-rank) 0.029
Secondary Comparison groups Active vs Control
endpoint P-value 0.680
Notes Stratification factors: number of chemotherapy cycles (<8 vs. =8), and IPI risk

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

N/A

Clinical studies in special populations

N/A
Supportive studies

Study NCI T93-0164

NCI T93-0164 was a phase 2 randomized (ratio 1:1), parallel-group, open-label study of Id-KLH
vaccine administered with 2 different adjuvant doses (100 or 500 pg/m? granulocyte-macrophage
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colony-stimulating factor [GM-CSF]) as a series of 5 vaccinations over 6 months in follicular
lymphoma (FL) patients with complete clinical remission or minimal residual disease status after
induction chemotherapy (first patient dose of chemotherapy: 28 October 1993; study termination
date: 22 February 2010).

Forty-two adult patients with Stage 111 or IV lymphoma and no previous treatment for FL (except for
treatment with radiation alone less than total body irradiation) were enrolled. They had tissue
diagnosis of follicular small cleaved cell, or follicular mixed lymphoma with surface IgM, 1gG, or IgA
phenotype with a monoclonal heavy and light chain; a single peripheral lymph node of at least 2 cm
size accessible for biopsy/harvest; Karnofsky status = 70% and life expectancy of > 1 year; serum
creatinine <1.5 mg/dL (unless felt to be secondary to lymphoma), bilirubin<1.5 mg/dL (unless felt to
be secondary to lymphoma or Gilbert’s disease), aspartate aminotransferase (AST/SGOT) or alanine
aminotransferase (ALT/SGPT)<3.5 x upper limit of normal (ULN).

Patients were treated with ProMACE chemotherapy (cyclophosphamide, doxorubicin, etoposide, and
prednisone) to best response and were then randomized to 1 of 2 doses of GM-CSF (500 or 100
pg/m?/day) to be administered with 0.5 mg of Lympreva (autologous Id-KLH) vaccine.

The primary objectives were to induce cellular and humoral immunity against the unique idiotype (1d)
expressed on the surface of patients’ B-cell lymphomas and to determine the ability of Id
immunization to eradicate bcl-2 positive tumour cells from the bone marrow as detected by
polymerase chain reaction (PCR). The secondary objectives included the disease free survival (DFS)
of patients achieving a complete response (CR) with chemotherapy.

The primary endpoint was molecular complete remission, rate, defined as the percentage of patients
who achieved a clinical complete remission to induction therapy but still had cells in their blood from
the malignant clone detectable by polymerase chain reaction (PCR) at the end of induction therapy,
and who then become PCR negative after the administration of immunotherapy.

Complete molecular remissions were detected in 73% of the evaluable patients, and were maintained
for a median of 18+ months after vaccination (range: 8+ to 32+ months). At a median follow-up of
165.7 months (13.82 years), median DFS in the efficacy set was 62.5 months (95% CI 31.3, NR):
84.9 months in patients who received 100 pg/m?/day GM-CSF [n=13] vs. 46.8 months in patients
who received 500 pg/m?/day GM-CSF [n=12] (p=0.411).. Comparisons of complete remission rates
and disease free survival rates between the two GM-CSF dose groups did not reach statistical
significance.

Study NCI 1033

NCI 1033 was a single centre, phase 2, single arm, open-label study of Lympreva vaccine
administered with 100 pg/m?/day granulocyte-macrophage colony stimulating factor (GM-CSF) as a
series of 5 vaccinations over 6 months in untreated Mantle Cell Lymphoma patients who achieved
minimal residual disease with combination chemotherapy (etoposide, doxorubicin, vincristine,
cyclophosphamide, prednisone [EPOCH]) with rituximab (EPOCH-R). First patient dose of EPOCH-R:
23 June 2000; date of last follow-up: 24 August 2011.

Adults patients with tissue diagnosis of mantle cell lymphoma, previously untreated with cytotoxic
chemotherapy (local radiation or a short course of steroids for control of symptoms admitted) were
enrolled for the study. Patients may have all stages of disease, lymph node of = 2 cm accessible for
biopsy/harvest or > 1000/ul of circulating tumour cells in the blood, ECOG performance status < 3,
adequate major organ function (serum creatinine 1.5 mg/dl or creatinine clearance > 60 ml/min;
bilirubin < 2 mg/dl (total) except < 5 mg/dl in patients with Gilbert’s syndrome as defined by > 80%
unconjugated; ANC > 1000 and platelets > 100,000) unless impairment due to organ involvement by
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lymphoma. No active symptomatic ischemic heart disease, myocardial infarction or congestive heart
failure within the past year was admitted.

Patients received EPOCH-R (etoposide, prednisone, vincristine, cyclophosphamide, doxyrubicin,
rituximab) chemotherapy for 6 cycles, followed by 5 vaccinations with Dasiprotimut- T Biovest.
Vaccine treatment was started at least 12 weeks and no more than 12 months after completion of
chemotherapy. Each vaccine consisted of Lympreva vaccine administered on Day 0. The vaccine was
administered together with 100 pg/m?/day GM-CSF on Days 0-3 as an immunological adjuvant.

Primary objectives were to assess progression free survival (primary endpoint: PFS for at least 4
weeks after EPOCH-R completion, with 36 months) and the tumour specific T-cell response.

Median PFS was 24.1 months (95% CIl: 21.12 — 31.05). The results of the clinical response analysis
results are reported in Table 19.

Table 19: EPOCH-R Clinical Response (Study NCI 1033)

Total (All Patients) 95% Confidence Interval

(N =16)
Pesponse to EPOCH-R Therapy
CR 24 (92%) T6% - 98%
CRu 0(0%) 0% - 13%
PR. 2(8%) 2% - 24%
sD* 0(0%) 0% - 13%
PD 0 (0%) 0% - 13%

Abbreviatons: CE. = complete response; CEu = complete response unconfirmed; EPOCH-E. = etoposide,
prednisone, vincrnistine, cyclophosphamide, doxorubicin, nituximab; PD = progressive disease; PR. = partial
response; SD = stable disease Note: Percentages are calculated based on the number of patients who had at
least one valid assessment. The 95% CI was calculated using a binomial distribution.
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2.6.3. Discussion on clinical efficacy

Design and conduct of clinical studies

The Applicant submitted one pivotal phase 11l study (BV301), one supportive phase Il study (NCI
T93-0164) and one bridging phase Il study (NCI 1033) in mantle cell lymphoma.

The pivotal study was a double-blinded, randomised, two-arm, multicenter and place-controlled
phase 11l study. However, due to the introduction of rituximab and other changes, accrual rates were
low and the study was terminated prematurely. Consequently, the planned sample size of 540
patients could not be reached.

In Study BV301, of the 234 patients with previously untreated follicular lymphoma enrolled 177
(75.6%) who achieved CR/CRu after PACE chemotherapy were randomized to blinded vaccine
therapy (Lympreva+GM-CSF or KLH-KLH+GM-CSF). A majority of patients who were not randomized
were withdrawn due to failure to achieve CR. The study population had a mean and median age
significantly younger (by approximately 10 years) than population based reports on FL. A total of 118
patients were randomized to Lympreva+GMCSF, of whom 72 patients completed treatment per
protocol. Fifty-nine patients were randomized to KLHKLH+ GM-CSF, of whom 39 patients completed
treatment per protocol. The arms were well balanced considering age, lymphoma stage and IPI risk
group (FLIPI risk groups were introduced post-hoc and were also reasonably well balanced between
the two arms).

The intensive induction regimen (PACE) needed to induce CR from FL before vaccination has not been
compared with standard of care treatments at time of study initiation especially with regard to the use
of anti CD20 antibodies, the mainstay of current clinical practice. Therefore, “bridging” of clinical
efficacy of Dasiprotimut-T to regimens other than that used in the BV 301 study is not possible.

Efficacy data and additional analyses

In the pivotal study BV301, median DFS was 46.0 months for patients in the active treatment group
versus 30.6 months for patients in the control treatment group (HR=0.029, 95% CI [0.35, 0.95],
(log-rank p value=0.029). However, this difference in DFS between the two arms is limited to the
subpopulation that underwent vaccination and it was calculated by including only patients who
achieved CR/CRu after induction with PACE (ie, study treatment 1) and underwent randomisation
(2:1) between active and control vaccination (ie, study treatment 2). Disease relapse prior to vaccine
was the primary reason for patients being censored in either active or treatment arm (83.3% and
88.9%, respectively). The CHMP raised a major objection about this analysis considering questionable
the DFS benefit from a methodological and clinical perspective. Based on this, a new analysis
representing all events recorded in the ITT population has been submitted by the applicant. In the
new DFS analysis the benefits seen for the patients in the active vaccination arm were considerably
diminished. The Kaplan-Meier estimated median duration of DFS was 20.1 months vs. 20.6 months in
the active arm and control arm, respectively (adjusted log-rank p 0.295).

More than 50% of the patients had FLIPI score of 0-1 and only 12% had FLIPI score 3-5. From a
conventional perspective, the need for therapy may thus be questioned in a non-trivial proportion of
the population and the induction regimen (PACE) must be regarded as experimental and of high
intensity with unproven positive B/R, especially in these patients.

The small supportive study NCI T93-1064 reports biologically active immune responses demonstrated
in larger and smaller subgroups of the enrolled patients, but the influence on clinical parameters such
as DFS and OS remain elusive. Furthermore, the results clearly imply that an immune response to
tumour Id, whether humoral or cellular, does not entail long term survival or cure.
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Finally, the study NCI 1033 in MCL showed that both cellular and, to a limited extent, humoral
immune responses could be elicited in the MCL patients after achieving CR on chemoimmune therapy.
However, there was a lack of standardization of definitions used for meaningful immune responses in
this study compared to the earlier study NCI T90-1064. This study provides no strong supportive
evidence for the FL indication.

2.6.4. Conclusions on the clinical efficacy

No significant difference in DFS was shown between subjects randomised to active vs. control
vaccination (log-rank p-value 0.295), and the same was observed for all subgroups analysed.
Therefore, efficacy for Dasiprotimut-T has not been demonstrated in the pivotal study.

In addition, notwithstanding the fact that efficacy has not been established, the intensive induction
regimen (PACE) used to induce CR from FL before vaccination is not standard of care. There are no
data to show clinical efficacy of Dasiprotimut-T with induction regimens used in current clinical
practice. In view of the important differences between the PACE regimen and the current regimens
that include CD20 antibodies, it is not possible to generalise the effect observed between regimens.

2.7. Clinical safety

The safety analysis of of Lympreva was based on the pooled population (Summary Safety Population,
N=179) of the following 3 different groups, from the studies BV301 (safety population: 71 subjects
with active vaccination and 46 controls, with FL), NCI T93-0164 (safety population: 37 subjects with
FL treated with active vaccination) and NCI 1033 (safety population: 26 subjects with MCL treated
with active vaccination):

. Lympreva with 100 mcg/m? GM-CSF group, including all patients who received blinded or
unblinded vaccinations in this formulation from the BV301, NCI T93-0164 and NCI 1033 studies
(N=115);

. Lympreva with 500 mcg/m? GM-CSF group, including all patients from Study NCI T93-0164

who received vaccinations in this formulation (unblinded) (N=18);

. The KLH-KLH control with 100 mcg/m? GM-CSF group, including all patients from Study
BV301 who received this vaccination formulation (blinded) (N= 46).

Adverse events (AEs) were collected during vaccine administration and up to 30 days after last
vaccine dose.

Patient exposure

In the BV301 study, median duration of vaccine therapy was 4.7 months and =94% subjects received
the complete 5 course planned vaccination in both arms. In the NCI 1033 study median duration of
vaccine therapy was 4.7 months (92% of patients received 5 vaccinations) and in the NCI T93-0164
study therapy was administered for a mean 4.6 months (92% of subjects received 5 vaccinations).

Overall, mean duration of vaccine exposure was 4.7 months across all studies.
Adverse events

The most common TEAE in the Summary Safety Population was injection site reaction, which was
reported for 129 patients (72.1%): 78 (67.8%) patients in the Lympreva with GM-CSF 100 pug/m?
treatment group, 11 patients (62.2%) in the Lympreva with GM-CSF 500 pg/m? treatment group, and
40 patients (87.0%) inthe KLH-KLH with GM-CSF 100 pg/m? control group. Of the 351
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vaccinations administered, 286 (81.5%) vaccinations demonstrated erythema, 210 (59.8%)
vaccinations demonstrated induration and 5 (1.5%) demonstrated ulceration.

Following injection site reactions, the next most common TEAEs were fatigue (85 patients, 47.5%),
myalgia (74 patients, 41.3%), and arthralgia (64 patients, 35.8%). The additional following TEAEs
had an incidence of >20% for the overall Summary Safety Population: headache, pruritus, erythema,
and nausea.

In the Lympreva with GM-CSF 100 pg/m? treatment group, 26.9% of patients experienced TEAEs of
severity >Grade 3. TEAEs with a severity >Grade 3 experienced by >1% of the patients from the
overall safety population were: Neutrophil count decreased, White blood cell count, Lymphocyte
count decreased, Anaphylactic reaction, Arthralgia, Diarrhoea, Dyspnoea, Headache, Induration,
Injection site reaction, Pain, Sinusitis, Urticaria, and Vomiting.

. Study BV301 (FL)

An overview of Treatment Emergent Adverse Events is presented in Table 20.

Table 20: Overview of Treatment-Emergent Adverse Events from Newer CRF (Safety
Population, N=117 — Study BV301)
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Active Control Overall
Subjects, m (%) (N=T1) (N=46) (N=11T7)
With at least | TEAE S1(71.8) 35(76.1) 86(73.5)
With at least | serious TEAE 6 (8.5) 6(13.0) 12(10.3)
With at least | TEAE related to Vaccine 33046.5) 24 (52.2) 5T (487
With at least | TEAE related to GM-CSF 3T(52.1) 25 (54.3) 62 (53.0)
With at least | NCI CTCAE Grade 3/4 TEAE related 5(7.00 1(2.2) 6(5.1)
to Vaccine
With at least | NCI CTCAE Grade 3/4 TEAE related 5(7.00 1(2.2) 6(5.1)
to GM-CSF
With at least 1 serious TEAE related to Vaccine 3i4.2) 2(4.3) 5(4.3)
With at least | serious TEAE related to GM-CSF 3(4.2) 2(4.3) 5(4.3)
With at least | NCI CTCAE Grade 5 TEAE related 0 0.0y IR(IRH)] 0 (0.0
to study drug*®
With at least | TEAE related to study drug* leading (0. 0 (0 0 (0.0)
to dose reduction
With at least | TEAE related to study drug* leading | (1.4) 1 (2.2) 2(1.7)
to temporary regimen interruption
With at least | TEAE related to Vaccine leading to 0. 1 (2.2) | (0.9)
lemporary regimen intermuption
With at least | TEAE related to GM-CSF leading to 1 (1.4) 1 (2.2) 2(1.7)
lemporary regimen intermuption
With at least | TEAE related to Vaccine leading to (1.4 RN I (0.9)
permanent regimen interruption
With at least 1 TEAE related to GM-CSF leading to 1il.4) R {IRI)] | {0.9)
permanent regimen inlerruption
Deaths on Slud_-,fE 0 (0.0 R {IRI)] (0.0

* Study drug here relates to either dasiprotimut-T Biovest + GM-CSF or KLH + GM-CSE

§ Death on study defined here are deaths occurring during vaccine administration or within 30 days from last vaccine

administration.

Active = dasiprotimut-T Biovest + GM-CSF; Control = KLH-KLH + GM-CSF
GM-CSF = granulocyte macrophage colony-stimulating factor, KLH = keyhole limpet hemocyanin, TEAE =
Treatment-emergent adverse event, NCI CTC = National Cancer Institute Common Terminology Criteria
Safety Population includes all randomized subjects who received at least one dose of active or control vaccine as

treated.

Treatment Emergent Adverse Events by Body System and Preferred Term are reported in Table 21.
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Table 21: Overall Treatment Emergent Adverse Events Reported by > 5% of Patients in

Either Treatment Group, by Body System and Preferred Term (Safety Population, N= 117 —

Study BV301)

] . LY |
Active Control Patlents
(N=T1) (N=46) (N=11T)
SOC/Preferred Term n T n % n % pt
Vascular disorders
Flushing 8 11.3 2 4.3 10 8.5 0.312
Hot flush 5 7.0 2 4.3 7 6.0 0.703
Hypertension 4 5.6 1 2.2 5 4.3 0.647
Hypotension 4 5.6 1 2.2 5 4.3 0.647
sSurgical and medical procedures
Skin and subcutaneous tissue disorders
Pruritus 15 21.1 11 239 26 222 0.82]
Hyperhidrosis 11 15.5 3 6.5 14 120 0.243
Rash maculo-papular i 8.5 4 8.7 10 8.5 | 000
Urticaria 6 85 2 4.3 8 6.8 0478
Palmar-plantar ery thrody saesthesia 2 28 3 6.5 5 4.3 0380
syndrome
Respiratory, thoracic and mediastinal disorders
Cough 11 15.5 4 8.7 15 128 0.398
Dyspnoea 5 1.0 4 BT 0 .7 0.737
Rhinitis allergic 28 5 10.9 7 6.0 0110
Reproductive system and breast disorders
Renal and urinary disorders
Pollakiuria 5 7.0 0 0.0 5 4.3 0.155
Psychiatric disorders
Depression 4 5.6 1 2.2 5 4.3 0.647
Hallucination 3 4.2 3 6.5 6 5.1 0.678
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Nervous system disorders

Headache 28 394
Depressed level of consciousness 6 8.5
Peripheral sensory neuropathy 2 2.8
Dizziness 1 1.4

15
2
3
4

326
4.3
6.5
8.7

Neoplasms benign, malignant and unspecified (incl cysts and polyps)

Musculoskeletal and connective tissue disorders

Myalgia 29 40.8
Acrthralgia 25 352
Bone pain 15 21.1
Back pain 8 11.3
Muscular weakness 3 4.2
Musculoskeletal pain 0 0.0
Metabolism and nutrition disorders
Hyperglycaemia 10 14.1
Decreased appetite 5 7.0
Investizations
White blood cell count decreased 5 1.0
Injury, poisoning and procedural complications
Contusion 2 2.8
Infections and infestations
Infection 7 0.9
Sinusitis 1] 0.0
Immune system disorders
Hypersensitivity 3 4.2
General disorders and administration site conditions
Injection site reaction 68 05.8
Fatigue 40 36.3
Pyrexia 6 225
Non-cardiac chest pain 1 15.5
Pain 9 127
Chills G 8.5
Influenza like illness [ 8.5
Chest pain 5 7.0
Oedema 4 5.6
Unevaluable event 3 4.2
Injection site pain 0 0.0
Gastrointestinal disorders
Mausea 16 225
Diarrhoea 12 169
Dyspepsia 12 16.9
Abdominal pain I 15.5
Vomiting 2 11.3
Constipation [i] 8.5
Stomatitis 4 5.6
Eve disorders
Ear and labyrinth disorders
Cardiac disorders

Blood and Ilvmphatic system disorders

17
17
10
2
3
3

—_— — P
wwow S w2 E

,_

=== PR R A

37.0
37.0
217
43
6.5
6.5

4.3
6.5

8.7

87.0
522
217
10.9
109
217
43
6.5
0.0
6.5
6.5

239
87
87
87
6.5
0.0
0.0

Ja
Lad

Lh LA OO

36.8
6.8
43
4.3

30.3

359

21.4
8.5

5.1
2.6

9.4
6.0

43

17
2.6

6.0

02.3
54.7
222
13.7
12.0
13.7
6.8
6.8
34

3.1
2.6

231
13.7
13.7
12.8
9.4

3.1
3.4

0.557
0.478
0.3580
0.077

0.703
0.847
[.0W00
0.312
0.678
0.058

0.048
0.703

0.401
0.380

0.480
0.058

0431

0.152
0.706
[0
0.587
L0000
0.054
0478
[0
0.153
0.678
0.058

L0000
0.275
0.275
0.398
0.524
0.080
0.153

Fisher's exact test was used for group comparisons.
MedDRA v. 16.0 was used to code adverse events.

Active = dasiprotimut-T Biovest + GM-CSF; Control = KLH-KLH + GM-CSF

Treatment Emergent Adverse Events by Severity are shown in Table 22:
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Table 22: Summary of Treatment-emergent Adverse Events Reported by > 1096 of Patients
in Either Treatment Group by Severity (Safety Population — Study BV301)

Wald Mosde rate Severe

Active Control Active Control Active Control
Body System' Adverse Event, n (N=T71) (N=46) (N=T1) (MN=46) (N=T1) (N=46)
(%)
Vascular Dhsorders
Flushing B(1L3) 2(4.3) LU [t 0 i)
Skin and Subcutaneous Tissue Disorders
Pruritus 15(21.1) 10 (21L.7) 1 (L4} 2{4.3) 0 i}
Hy perhidrosis 11(15.5) 2(4.3) 1 (L4} {2.2) 0 i)
Respiratory, Thoracic and Mediastinal Dhsorders
Cough 10014.1) 20(4.3) 1 {14} 2(4.3) 0 o
Mervous System Disorders
Headache 26 (36.6) 14 (30.4) T (9.9) 50109 1{14) 1(2.2)
Musculoskeletal and Connective Tissue Disorders
Myalgia 28 (39.4) 15 (32.6) 5(7.0) 4 (B.T) o i}
Arthralgia 24(33.8) 13 (28.3) 5(7.0) 7(15.2) 1(14) 1(2.2)
Bone pain 12 (16.9) 4(8.7) 3(4.2) 71551 0 i
Me tabolism and Nutrition Disorders
Hyperglycasmia a(12.7) 0 1 (1.4} 1(2.2) 0 i)
General Disorders and A dministration Site Conditions
Imjection sile reaction i1 (85.9) 37 (B0.4) 21 (29.6) 17 (37.00 1{14) i)
Fatigue 3T (52.1) 24 (52.2) 10(14.1) 2{4.3) 1{14) i}
Pymexia 15(21.1) 10 (2Z1L.7) 3(4.2) [ 0 i)
Pain 9(127) 5{10.9) 1 (L4} [ 0 1(2.2)
Mon-cardiac chest pain E(IL3) 3(6.5) 5(7.0) 3 (6.5) 0 o
Chills 6 (8.5) 10 (21L.7) 1 (L4} [t 0 i)
Gastrointe stinal Disorders
Mausea 14(19.7) 11 (23.9) 3(4.2) 3{6.5) o i}
; Marrhoea 11(15.5) 4(8T) 1 (1.4} 1(2.2) 1(14) o
[ryspepsia 11(15.5) 20(4.3) 1 {14} 2(4.3) 1(14) 0
Ahdominal pain 2(12.7) 3(6.5) 3(4.2) (2.2) 1{14) 0

Safely population incTudes all patiznts randomized to one of the treatment groups and who rzceived at Teast one dose of active or control vaccine, as
treabed.

Active = Dasiprotimut-T Biovest+HGM-C5F; Control = KLH-KLH+GM-CSF

GM-CSF = granulocyte macrophage colony-stimulating factor; KLH = keyhole limpet hemocy anin

TP = 0.04%; Fisher's ex act test was used for group comparison,

Adverse Events of special interest

Injection site reactions

All patients who received Lympreva with GM-CSF reported injection site reactions during the course of
the therapy. In 81.7% of patients, injection site reactions were mild or moderate. The most common
reactions were erythema (72.2%), induration (66.1%b), pruritus (43.5%), and pain (20%).

In the control trial, erythema reactions between 1 and 10 cm were reported in 62% of patients during
the duration of the treatment. The incidence of erythema reactions increased progressively during the
first four immunizations (48.8% at the first vaccine, 80% at the second vaccine, 87.5% at the third
and fourth vaccine, and 84.7% at the fifth vaccine). Induration reactions between 1 and 10 cm were
reported in 49.5% of patients. The incidence of induration reactions increased progressively during

the first four immunizations (23.7% at the first vaccine, 64.5% at the second vaccine, 67.1% at the
third vaccine, 78.4% at the fourth vaccine, and 62.5% at the fifth vaccine). Ulceration reactions were
reported in 8.4% of patients. Size of ulceration reactions were reported as follows: 1.4% measured
>10 cm, 2.8% measured 1-10 cm, and 4.2% measured <1 cm.

In the controlled trial, severe (grade 3) induration was reported each in 1.4% of patients.
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Such injection site reactions are known to be associated distinctly with GM-CSF and the KLH
component of Lympreva. In patients who experience a reaction suggestive of sensitization, the
Dasiprotimut- T and GM-CSF must be administered in separate syringes and at distant injection sites.

Hyperglycaemia

In the study BV301, 10 patients in the active treatment group versus 1 patient in the control
treatment group reported at least 1 TEAE hyperglycaemia. Two of them (1 each in the active and
control treatment groups) had an ongoing history of diabetes.

None of the patients with treatment-emergent hyperglycaemia had dosing changes, interruptions or
discontinuations due to the events.

Secondary malignancies

Eight of the 10 patients reporting secondary malignancies in the study BV301 were on active
treatment (11.3%, control arm 4.3%); in 2 of these, two different malignancies were reported
(adenocarcinoma of the liver + squamous cell carcinoma; melanoma + B cell leukemic malignancy).
One case of AML occurred in the active treatment arm and one case of MDS/AML occurred in the
control arm. No pattern in terms of histology or temporal trend was noted.

. Study NCI 1033 (MCL)

An overview of Treatment Emergent Adverse Events in Study NCI 1033 is presented in Table 23.

Table 23: Overall Summary of Treatment-Emergent Adverse Events (Safety Set, — Study
NCI1 1033)

Varable During EPOCH-R Therapy  During Vaccination Therspy
Mumber of Subjects 26 25
Mumber of subjects with one or mors TEAE. n{%:) 2o { 100 %) 22{ 8% %)
Mumber of TEAFs 1420 134
Mumber of subjects with 2{7.69 %) 1[4 %)
one or more serious TEAE, n (%)

Mumber of senous TEAE= 2 3

Mumber of sulyects with 26 100 %) 18 72 %)
one or mere related TEAE. n (%)

Mumber of related* TEAE= 1387 71
Mumber of subjects with 2{7.69%) 1(4%)

one or more serious and related ® TEAE. n (%)
Number of serious and related TEAEs
Mumber of TEAEs leading to

study drug discontinuation

Mumber of sulyects with one or more 2{7.69 %) 0 0%)
TEAE leadng to study drug discontinuation, n (%)

3
2 0

-

During vaccine therapy the following Treatment Emergent Events by Preferred Term were reported in
>8% of subjects (= in 22 patients): neutrophil count decreased (36%), platelet count decreased
(8%), WBC decreased (32%), lymphocyte count decreased (36%), ALP increased (8%), AST
increased (8%), diarrhoea (12%), arthralgia (8%), fatigue (8%), anaemia (12%), hyperglycaemia
(24%), and hypomagnesaemia (12%o).

Treatment Emergent Adverse Events by Severity are shown in Table 24.
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Table 24: Treatment Emergent Adverse Events During Vaccine Therapy by Severity (Safety

Set — Study NCI 1033)

SOC, PT. o(®s) Vaceme  Vaccine Vaccme  Vaccme
Grade 1 CGrade? Grade3d  Graded
M=23) (MN=23) (N=15) N=25)
Owerall
Subjects with any events 18(72%) 12(28%) 11({&4%) &6(24%)
Investzatons
Investigations , Any G(36%)  10(40%) T(28%) S(20%)
Aspartate anunotransferase moreased 2(5%) 0 (0=%) 0{0%%) 0(0%)
Blood allaline plosphatase mereaved 8% 0 (0% 0 (0%%) 0 (0%e)
Flatelet count decreased 2(5%) 0(0%) 0 (0%) 0(0%a)
White blood cell count decreased 2(8%) 4(18%)  2(8%) 4(18%)
Alanune amunotransferase mcreased 1(4%) 0(0%) 0(0%) 0(0s)
Blood bilirchn increased 1 {4%) 0 (0r%e) 0 (0P4) 0 (0%s)
Blood creatine phospholinase increased 1 {4%) 0 (0®) 0{0%a) 0(0%)
Internaticnal normakbised ratio moreased 1(4%) 0 (0%%) 0(0%%) 0 (0%)
Weutrophil count decreased 1(4%) 1(4%) 4 (16%) 5(20%)
Lymphocyte count decreased 0 {0%s) 7 (28%) 4(16%) 0 (0%%)
Merabolism and nutrition disorders
Metabolizm and nutrition disorders  Amy  10(40%) 1 (4%) 1 (4%) 0(0%)
Hyperglvcaenua 2t 1(4%) 0 (0%) 0(0%)
Hypomagnesaermia 2 (5%) 0 (0%%) 1 (4%) 0(0%s)
Decreased appetite 1 (4%) 0 (0%4) 0 (0%%) 0 (07%)
Hypescalcaemia 1(4%) 0{0%%) 0(0%%) 0(0%a)
Hypermagnesasmia 1(4%) 0 (0=%) 0{0%%) 0(0%s)
H 1 1 1(4%) 0 (0% O (0%%) 0 (0%)
General disorders and administration site
conditons
Ceneral disorders and admintsmrationsite 5020%) 1 (4%) 0 (0%) 0(0%a)
condinons , Amy
Fatigue 2(8%) 0(0%) 0(0%) 0 (0%
Non-cardiac chest pain 1(4%) 0 (0%e) 0 (0%%) 0 (0%)
Oedema 1(4%) 0 (0%) 0(0%) 0(0%)
Pain 1 (4%) 0 (0%) O (0%%) 0 (0%a)
Unevaluable event 0 (0*s) 1(4%) 0 (0%a) 0 (0%a)
Musculoskeletal and connective nssue dis-
arders
Musculaskeletal and conmective tizsue 3 (12%)  0(0%) 0 (0%%) 0 (0P%)
dizorders , Any
Anbralma 2(8%) 0(0%) 0(0%) 0(0%)
Bone pam 1(4%) 0 {0%) 0 (0%) 0 (0P
Blood and lvinphatic svstem disorders
Blood and bmphatic system diserders . 3(12%)  0(0%) 0 (%) 00
WM (12 0(0%) 0 (0%&) 0 (0f%)
Castrointestinal disorders
Gastointestinal disorders , Any 4(16%)  0(0%) 0 (0%s) O {0s)
DCharrhoea (M) 0(0%) 0 (%) 0 (0%)
Abdomsinal pain 1 (4%) 0 (0%) 0 {0%&) 0 (0%a)
Nervous syitem disorders
Nervous system dizorders , Any 2 (&%) 0(0%s) 1(4%) 0 (0%)
Headacle L#%)  0(0%)  O(0%)  O(0%)
Peripheral sensory neuropathy 1 (4%) 0(0%) 0 (0%) 0 (0%)
Peripheral motor neusopathy 0 (0%&) 0 {0%) 1(4%) 0 (075}
Vascular disorders
Fascular dirorders , Any 2 (8%) 0(0%) 0 (0%4) 0 (0
Flushing 1 (4%) 0 {0%) 0 (%) 0 (0%5)
i 1 (4%) 0 {0%) 0 (0%) 0 (0%6)
Respiratory, thoracic and mediastinal dis-
orders
Respiratory, thoracic and mediastinal 1 (4%) 0 {0%) 1(4%) 0 (0Pa)
Cough 1(4%) 0(0%%) 0 (%) 0 (0Ps)
Dhvspocea 0 (0%) 0(0%) 1(4%) 0 (0f%)
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Skin and subcutaneous tissue disorders
Skin and subcutanecs tissue disorders, 1 (4%) 2 (5%) 0 (0re) 0 (0%)

Amy
Prusitus 1 (4%) 0 (0%) 0(0%)  0(0%)
Alopecia 0 (0%) 1 (4%) 0 (0%%) 0 (0%}
Fash maculo-papulas 0 {0%%) 1(4%%) 0 {i0s) 0 {0%%)
Usticasia 0 (%) 1{4%) 0 (0) 0(0%a)
Endocrine disorders
Endocrine dizsorders , Any 0 {0%%) 1 {4%%) 0 {i0%3) 0 {0%%)
Hypothyroidism 0 (0%) 1 (4%) 0(0%)  0(0%)
Dnmune system disorders
Tt system disorders , Am 0 (%) 0 (0% 1 (4%) 0 (0%%)
Anaplbivlactic reaction 0 (%) 0 (0%%) 1 (4%) 0 (0%%)
Infections and infestations
Infections and infestations , Any 0 {0%%) 0 (%) 0 {i0®3) 1 (4%%)
Infection 0 (0%) 0 (0%) 0 (0%%) 1 (4%)

Serious adverse event/deaths/other significant events

Serious Adverse Events

In the pooled data, during vaccine treatment or within 30 days of the last vaccine therapy, a total of
17 (9.5%) patients experienced an SAE. Of these 17 patients, 9 were in the Lympreva with GM-CSF
100 pg/m? treatment group (7.8% of the treatment group) and 8 were in the KLH-KLH with GM-CSF
100 pg/m? control group (17.4% of the control group).

In study BV301, SAEs were reported in 8 patients in each study arm: in 11% of patients in the active
arm and 17% in the control arm. A summary of Serious Adverse Events is reported on Table 25.
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Table 25: Summary of Serious Adverse Events Other than Death (Safety Set — Study
BV301)

MedDRA Preferred Term / Relationship to Cyele/ Day / Outcome / Action Taken
Reported Term Study Drug / Grade with Study Drug
GM-CSF
Active (Dasiprotimut-T Biovest+GMCSF)

Vomiting / Vomiting Unrelated / NA 6/NA/I Resolved / No change
Anaphylactic reaction / Allergic Possible / 4/1/3 Resolved / Permanently
reaction/ hypersensitivity Possible stopped
(including drug fever)
Non-cardiac chest pain / Chest pain Possible / 1/8/2 Resolving / No change
Possible
Infection / Infection without Unlikely / 4/16/2 Unresolved / No change
neutropenia Unlikely
Chest pain / Cardiovascular/general Unlikely / 3fr2 Resolved / No change
other (specify) Unlikely
Anxiety / Mood alteration-anxiety, Unrelated / 4/36/1 Resolved / No change
agitation Unrelated
Urticaria / Urticaria (hives, welts, Probable / 41713 Resolved / No change
wheals) Probable
Cough / Cough Unlikely / 4/21/2 Resolved / No change
Unlikely
Infection / Infection without Unrelated / 2/9/2 Resolved / No change
neutropenia Unrelated
Bone pain / Bone pain Possible / 2/9/2 Resolved / No change
Possible

Control (KLH-KLH+GM-CSF)

Herpes zoster / Site of shingles at L Unlikely / 2/INAT2 Resolving / No change
chest area - grade 2 Unlikely
Supraventricular tachycardia / NA /NA 2/NAT3I NAJNA
supraventricular arrhythmia
Infection / Infection without Unrelated / 475712 Resolved / No change
neutropenia Unrelated
Elood cholesterol increased / Unrelated / 473711 Unresolved / No change
Hypercholesterolemia Unrelated
Dyspnoea / Dyspnea (shortness of Probable / 4/1/3 Resolved / No change
breath) Probable
Compression fracture / Unlikely / 4712713 Resolved / No change
musculoskeletal fracture Unlikely
Cystitis interstitial / Pain - other Unrelated / 1/21/3 Resolved / No change
(specify) Unrelated
Sudden hearing loss / Unrelated / 2/16/2 Unresolved / No change
Auditory/hearing (specify) Unrelated
Bone pain / Bone pain Possible / 2/9/2 Unresolved / No change
Possible

datety population includes all patients randomized to one of the treatment groups and who recerved at least one dose of active or Control vaccine, as
treated.

(NS =central nervous system: CRF = case report form; F= female; GM-CSF = granulocyte macrophage colony-stimulating factor; KLH = keyhole
limpet hemocyanin; M = male; NA = not assigned by site investigator

Additionally, one patient experienced the following Grade 4 TEAEs in Study BV301: myocardial
infarction (Cycle 2) and acute myeloid leukaemia (Cycle 6).

In NCI 1033 study, 1 patient had SAEs during vaccine therapy, including PTs neutrophil count
decreased (Grade 4), WBC decreased (Grade 4) and dyspnoea (considered related to asthma); the
neutropenia occurred 6 months after completed EPOCH-R therapy (6 courses, CR) and approximately
2 months after the first dose of vaccine, and lasted for at least 2 months before resolution during
ongoing vaccine therapy at unchanged dosing.
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Deaths

In the Summary Safety Population, no patients died while on study (i.e., at time of first dose or later)
or within 30 days of the last dose of study drug.

Laboratory findings

Clinical laboratory evaluations, vital signs and physical findings were not monitored during treatment
in Lympreva clinical studies. Clinically significant abnormalities were to be reported as AEs.

Safety in special populations

In the Summary Safety Population, Grade 3-4 events were reported in 10/17 patients (59%) aged
>60 years and in 26/98 patients (27%) aged <60 years.

Grade 3-4 events were experienced in 35% of female patients versus 25% of male patients.
Safety related to drug-drug interactions and other interactions

N/A

Discontinuation due to adverse events

In the Study BV301, 1 patient in the treatment arm discontinued permanently the therapy due to
severe anaphylactic reaction (Cycle 4) and no one in the control arm. Additionally, 1 patient was noted
in the CRF as discontinuing from the study due to "toxicity/side effects"; no specific TEAE was noted
with an action taken of permanently discontinuation; however the patient did experience serious
TEAEs. One patient in the active treatment group experienced 2 events (arthralgia and osteoporosis)
that led to the study drug being temporarily stopped; similarly, 1 patient in the control treatment
group had an event of muscle spasms which led to temporary interruption of the study drug.

In Study NCI 1033 and NCI T93-0164 no patients discontinued due to TEAEs.
Post marketing experience

N/A

2.7.1. Discussion on clinical safety

Data on safety in the intended indication and dose was primarily derived from the randomised study
BV301 with support from the uncontrolled studies NCI T93-0164 in FL and NCI 1033 in MCL. However,
the pooling strategy (n=115 vs 46 controls) applied by the Applicant was not considered acceptable
without justification, mainly due to the inclusion of the MCL rituximab-exposed group, and the
assessment has primarily focused on the BV301 study in FL and the study1033 in MCL.

As a consequence of the study design the randomised data principally allows estimation of
Dasiprotimut-T toxicity upon combination with KLH and GM-CSF, but does not inform on KLH and
GM-CSF toxicity over background morbidity. Thus, depiction of the causative toxicity profile of the
active vaccination part of the combination is challenging.

Injection site reaction has been the most frequently reported adverse reaction, including induration,
erythema, pruritus and pain. The other most commonly reported adverse reactions during treatment
were oedema, flushing, chills, myalgia, arthralgia, fatigue, headache, chest pain, hypersensitivity,
dizziness, and decreased lymphocyte count. These reactions were generally mild or moderate,
reversible and manageable. It should be noted that all these events are compatible with the known
side effect profile of GM-CSF. Anticipated toxicities from GM-CSF administration are expected to be
mild. Potential toxicities include fever, chills, myalgias, arthralgias, nausea, vomiting, diarrhea,
dyspnea, tachycardia, arrhythmia, elevation of liver function tests, elevation of blood urea nitrogen
(BUN) and creatinine. However, local skin reactions, such as erythema and induration, may be
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observed and must be carefully noted.

Toxicity specifically related to the active component of the vaccine appears limited, but, when taking
into account data obtained in both studies, may include a risk for hyperglycaemia and decreased
white blood cells.

Immunocompromised patients, such as patients with detectable anti-HIV antibodies, hepatitis B
surface antigen, or other active infectious processes, were excluded from clinical trials due to
potential interferences with the development of an immune response to the tumour antigen.
Lympreva has not been evaluated in HIV positive patients, nor in patients on antiretroviral therapy.
Lympreva has not been evaluated in patients with a history of hepatitis B exposure

Serious adverse reactions associated with therapy with Lympreva with GM-CSF include anaphylactic
reaction, urticaria, neutrophil count decreased, white blood cell count decreased, bone pain, cough,
and dyspnoea. Except for the anaphylactic reaction which occurred after the fourth immunization and
resulted in treatment discontinuation, these serious reactions were reversible and did not affect the
course of therapy.

In the controlled trial, 1.7% of patients discontinued treatment with Lympreva due to adverse
reactions.

Although grade =3 events were reported in 30% of patients in the pooled active vaccination group,
and SAEs occurred, discontinuation rate due to AE was low (1 or 2 patients in BV301 and none in NCI
1033) and no patient died due to AE. Therefore, the toxicity associated with Lympreva was generally
considered clinically manageable, but the report of one patient with an injection-related ulceration of
>10 cm is worrisome.

Leukopenia was noted in patients under active vaccine treatment, including neutropenia and
lymphocytopenia. While confounded by previous exposure to rituximab in the MCL study, these
cytopenias were also reported numerically more frequent in the active arm vs the control arm of study
BV301.

There was one case of leukoencephalopathy in the active arm, but no conclusions can be drawn based
on this single event. Nonetheless, the Applicant had addressed this issue in the proposed RMP.

In BV301, 8 of the 10 patients reporting secondary malignancy were on active treatment. No pattern
in terms of histology or temporal trend was noted. An increased incidence of secondary malignancies
is expected in the present study population. However, as the incidence was numerically distinctly
higher in the active treatment arm, secondary malignancies are included as a potential risk in the
RMP.

In terms of external validity of the safety data, the general median age at diagnosis in FL of
approximately 60 years is not reflected in the study populations of BV301 or NCI T93-0164, in which
age at time of study enrolment was =60 years in only 16% and 8%, respectively. Further, the
majority of patients presented with low risk disease and in the pooled population (n=115) only 12
patients had an ECOG PS of 1 while all others with data available had an ECOG PS of 0. Although low
patient numbers exclude a reasonably robust evaluation of safety by age, it is noted that grade 3-4
events occurred numerically more common patients =60 years of age (10/17 patients (59%) aged
>60 years vs in 26/98 patients (27%) aged <60 years). Therefore, the characterisation of the toxicity
profile associated with active vaccination specifically in the general main target FL population cannot
be considered robust.

Another issue relates to the capture of data on clinical laboratory evaluations and vital signs and
physical findings. Such data was not monitored at baseline and during treatment in the clinical studies
except for clinically significant abnormalities to be reported as AEs. This makes evaluation of safety
issues difficult. Safety in patients with renal or hepatic impairment, or of non-white ethnicity, remains
to be determined.
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Long-term safety after active immunotherapy is lacking.
Lympreva has a minor influence on the ability to drive and use machines.

There have been no reports of overdose with Lympreva. Lympreva has been administered in clinical
trials only in the currently recommended dose.

2.7.2. Conclusions on the clinical safety

The toxicity of active vaccination treatment seems to be dominated by the GM-CSF component but
may also include a risk for leukopenia, including neutropenia and lymphocytopenia, and
hyperglycaemia. Although deemed generally clinically manageable, with low rates of discontinuations
due to AE, one patient was reported with an injection-related ulceration of >10 cm and there was a
numerical increase in secondary malignancies in the active treatment arm. There was one case of
leukoencephalopathy in the active arm, but no conclusions can be drawn based on this single event.
Nonetheless, the Applicant had addressed this issue in the proposed RMP. Issues challenging the
internal and external validity of the database have been identified.

2.8. Pharmacovigilance

Detailed description of the pharmacovigilance system

The CHMP considered that the Pharmacovigilance system as described by the applicant fulfils the
legislative requirements.

2.9. 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 1.2 could be acceptable if the applicant
implements the changes to the RMP as described in the PRAC endorsed PRAC Rapporteur assessment
report.

The CHMP, having considered the data submitted in the application was of the opinion that it was not
appropriate to consider risk minimisation activities at this time.

2.10. Product information

The CHMP, having considered the data submitted in the application was of the opinion that it was not
appropriate to agree on the Product Information at this time.

2.10.1. User consultation

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

2.10.2. Labelling exemptions

A request of translation exemption of the labelling as per Art.63.3 of Directive 2001/83/EC has been
submitted by the applicant and has been found acceptable for the packaging part only by the QRD
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Group for the following reasons:

The Group agreed an English only packaging based on the applicant’s justification; however, the PL
should be in the national language.

The labelling subject to translation exemption as per the QRD Group decision above will however be
translated in all languages in the Annexes published with the EPAR on EMA website, but the printed
materials will only be translated in the language(s) as agreed by the QRD Group.

3. Benefit-Risk Balance

Benefits
Beneficial effects

No significant difference in DFS was shown between subjects randomised to active vs. control
vaccination (log-rank p-value 0.295), and the same was observed for all subgroups analysed.
Therefore, efficacy for Lympreva has not been demonstrated in the pivotal study.

Uncertainty in the knowledge about the beneficial effects

Major concerns have been raised on the design of the trial and more specifically on the definition of
the population used for the primary analysis, which may introduce bias. The difference in DFS
between the two arms is limited to the subpopulation that underwent vaccination and it was
calculated by including only patients who achieved CR/CRu after induction with PACE and underwent
randomisation between active and control vaccination.

Notwithstanding the fact that efficacy has not been established, the intensive induction regimen
(PACE) used to induce CR from FL before vaccination is not standard of care. There are no data to
show clinical efficacy of Lympreva with induction regimens used in current clinical practice. In view of
the important differences between the PACE regimen and the current regimens that include CD20
antibodies, it is not possible to generalise the effect observed between regimens.

Risks

Unfavourable effects

Injection site reaction has been the most frequently reported adverse reaction, including induration,
erythema, pruritus and pain. The other most commonly reported adverse reactions during treatment
were oedema, flushing, chills, myalgia, arthralgia, fatigue, headache, chest pain, hypersensitivity,
dizziness, and decreased lymphocyte count. These reactions were generally mild or moderate,
reversible and manageable. It should be noted that all these events are compatible with the known
side effect profile of GM-CSF. Toxicity specifically related to the active component of the vaccine
appears limited, but, when taking into account data obtained in both studies, may include a risk for
hyperglycaemia and decreased white blood cells.

Serious adverse reactions associated with therapy with Lympreva with GM-CSF include anaphylactic
reaction, urticaria, neutrophil count decreased, white blood cell count decreased, bone pain, cough,
and dyspnoea. Except for the anaphylactic reaction which occurred after the fourth immunization and
resulted in treatment discontinuation, these serious reactions were reversible and did not affect the
course of therapy. One patient experienced an injection-related ulceration of >10 cm.

In the controlled trial, 1.7% of patients discontinued treatment with Lympreva due to adverse
reactions.
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Uncertainty in the knowledge about the unfavourable effects

In BV301, 8 of the 10 patients reporting secondary malignancy were on active treatment. No pattern
in terms of histology or temporal trend was noted. However, as the incidence was numerically
distinctly higher in the active treatment arm, secondary malignancies were included as a potential risk
in the RMP.

With only 16% and 8% of patients =60 years of age in study BV301 and NCI T93-0164, respectively,
and only 12/115 patients in the pooled population with ECOG PS 1 (none with PS 2), the
characterisation of the toxicity profile associated with active vaccination specifically in the general
main target FL population, with a median age at diagnosis of approximately 60 years, cannot be
considered robust. Thus, the external validity of the safety data might be questionable; especially as
grade 3-4 events were numerically more common in patients =60 years of age.

However, given the assumption that immune-related reactions directly associated with the drug
hardly can be expected to increase with age, it could have been considered acceptable to collect
safety data in an older population as a post-approval commitment as part of the RMP.

There was one case of leukoencephalopathy in the active arm, but no conclusions can be drawn based
on this single event. Nonetheless, the Applicant had addressed this issue in the proposed RMP.

Benefit-risk balance

Importance of favourable and unfavourable effects

DFS is an accepted outcome measure of adjuvant therapy in patients with FL in remission after
induction therapy. A favourable effect, however, has not been demonstrated. In addition, there are no
data to show clinical efficacy of Lympreva with induction regimens used in current clinical practice.

Although grade >3 events were reported in 30% of patients in the pooled Lympreva group, and SAEs
occurred, discontinuation rate due to AE was low. Therefore, the toxicity associated with Lympreva is
generally considered clinically manageable.

Benefit-risk balance

Discussion on the benefit-risk balance

A number of the Major Objections related to the quality of the product remain. Although much work
had been done by the Applicant, there are still outstanding issues that are critical for this type of
finished product and its manufacturing process. There are limited possibilities for control of the
finished product due to the properties of the active substance, the limited batch size (about 20-30
vials) and that each batch is patient specific with the autologous immunoglobulin component. In view
of these circumstances it is crucial that the manufacturing process is validated and capable to deliver
a consistent product for which safety can be ensured with validated aseptic process. This was not
demonstrated.

In the absence of established clinical efficacy and quality, the benefit-risk balance cannot be
considered positive.
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4. Recommendations

Outcome

Based on the CHMP review of data on quality, safety and efficacy for Lympreva in the treatment of
patients with follicular non-Hodgkin’s lymphoma (FL) as consolidation therapy after achieving
complete remission with induction therapy and is co-administered with Granulocyte Macrophage
Colony-Stimulating Factor (GM-CSF) the CHMP considers by consensus that the quality and efficacy
of the above mentioned medicinal product is not sufficiently demonstrated, and, therefore
recommends the refusal of the granting of the Marketing Authorisation for the above mentioned
medicinal product. The CHMP considers that:

e The quality of the critical intermediate KLH was insufficiently guaranteed. The CTD section
dealing with the critical intermediate KLH is deemed deficient and incomplete. A major issue
was the lack of process validation.

e The manufacturing process lacked full process validation and sufficient control of bioburden.

e Viral clearance and viral inactivation data for the IgM and IgG processes was insufficient and
therefore, a final conclusion on viral safety cannot be drawn.

e Comparability between material from the manufacturing process used for clinical batches and
material from the commercial manufacturing process had not been demonstrated as studies
were incomplete.

e Process related impurities are insufficiently controlled as specifications with associated actual
limits were not defined and analytical methods for their determination were not validated.

e Characterisation data are incomplete and several characterisation tests had not been
qualified.

e Critical Quality Attributes should be within specifications, despite large yield differences due
to variability between batches, this has not been demonstrated.

e Stability: Stability for bulk IgM and 1gG during shelf life had not been demonstrated. In
addition, stability for the medicinal product manufactured with the commercial process had
not been demonstrated.

e Compatibility of the product with regards to the instructions for use and handling in the
proposed Summary of product characteristics (co-administration of Lympreva and GM-CSF in
one syringe; in use shelf life) had not been demonstrated.

e There are significant and unresolved concerns regarding the design of the pivotal study
BV301. The analyses of the efficacy results did not sufficiently demonstrate the efficacy of the
product and do not support of a marketing authorisation.

e The clinical efficacy of Lympreva in FL after induction with anti-CD20 antibodies, the mainstay
of current clinical practice, has not been demonstrated.
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