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INTRODUCTION

A growing number of medicines are based on biological molecules such as proteins and monoclonal
antibodies. These novel drugs have resulted in new, more effective treatments for a number of serious
conditions. Yet sometimes these medicines trigger a response from the patient’s immune system, which can

decrease the effectiveness of the drug or cause severe side effects.

The aim of the IMI-founded project

is to shed new light on the factors behind this
immune response. The project, which represents the first concerted effort to solve this problem, officially
kicked off March 1st, 2012. ABIRISK project will aid in the creation of new, safer biopharmaceuticals (BPs)
and also generate tools to determine how individual patients are likely to respond to them both in clinical

trials and after release to the market.

The ABIRISK consortium (presently made up of thirty-five partners, twenty-four of which are academic
institutions, nine are EFPIA member companies and two are small and medium enterprises, with thirteen
countries represented), has been designed to meet all of these requirements in order to target three types of
disorders: Hemophilia A, Multiple sclerosis and Inflammatory diseases: inflammatory rheumatisms

(including rheumatoid arthritis) and inflammatory bowel diseases.

ABIRISK Project will collect data both retrospectively from patients suffering from various types of diseases
and treated with various BPs at European centers with a high level of experience in clinical research and will
prospectively recruit additional patients in dedicated studies during the 5 years of this program. Guidelines
and Standard Operating Protocols for the study of anti-drug immunization will be established and used to

standardize the collection of prospective data from these patients.

ABIRISK Project thus represents a unique opportunity to create an interdisciplinary task force of clinical

centers especially designed to study immune responses against biopharmaceuticals.

The research leading to these results has received support from the Innovative

Medicines Initiative Joint Undertaking under grant agreement n” [115303), resources f *
of which are composed of financial contribution from the European Union's Seventh e p l a Im!
Framework Programme [FP7/2007-2013) and EFPIA companies’in kind contribution. e

WWW.1Iml.eauropa-.eu e ]

2



SCIENTIFIC
NEWSLETTER

D
& SEPTEMBER
2013

WWW.ABIRISK.

WELCOME

We would like to welcome you to the third issue of the ABIRISK Scientific Newsletter. The Scientific
Newsletter gives you a monthly update on the most relevant literature related to ABIRISK topics published

around the globe, both inside and outside ABIRISK consortium.

This month, we chose to draw attention to the results of a phase 2b clinical trial published by The Lancet,
which evaluated the efficacy and safety of a new version of daclizumab (high yield produced) in multiple
sclerosis.

In addition, you will find in this issue some updates on the biopharmaceuticals regulatory field.

We look forward to your visit on website for more information and updates on the program.

Enjoy reading !

Best wishes

The ABIRISK management team
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LITERATURE

This month's selected article

Interleukin-2 receptor alpha (IL-2R alpha) has lately emerged as a new target for Multiple Sclerosis (MS).
Former clinical studies had demonstrated the efficacy of intravenous and subcutaneous daclizumab (a
monoclonal antibody directed to CD25/IL-2 R alpha chain) when used in combination with IFNf in relapsing-
remitting multiple sclerosis (RRMS).

In this publication in The Lancet this summer, Gold et al. on behalf of the SELECT study investigators reported
on a Phase 2b study designed to determine the efficacy and safety of daclizumab alone in RRMS patients. A
new form of daclizumab -high-yield process or daclizumab HYP, which only differs from previous versions of
daclizumab in its glycosylation pattern, resulting in decreased antibody-dependent cellular cytotoxicity activiy
was investigated.

The study was conducted on 621 eligible RRMS patients between February 2008 and May 2010 in 76 clinical
centres throughout Europe and India, randomly assigned to receive daclizumab HYP 150 mg, daclizumab HYP
300 mg, or placebo.

The primary end point was the annualised relapse rate at week 52. Secondary endpoints included cumulative
number of new gadolinium-enhancing lesions on brain MRI; newly enlarging T2 hyperintense lesions at week
52; proportion of relapsing patients at week 52 and change in MSIS-29 physical impact score. Confirmed
disability progression as measured by change in EDSS score between baseline and week 52 was amongst the
chosen tertiary endpoints.

At 52 weeks, Daclizumab HYP treatment resulted in a 54% reduction in annualised relapse rate compared to
placebo for the 150 mg arm and 50% reduction for the 300 mg arm. The proportion of relapsing patients was
also significantly lower in treated (150 mg, 19%; 300 mg, 20%) than placebo groups (36%). As well,
compared with placebo, the risk of 3-month sustained disability progression at week 52 was reduced by 57%
and 43% in the daclizumab HYP 150 mg and daclizumab HYP 300 mg groups respectively.

Expansion of CD56bright NK cells in peripheral blood has been consistently observed in peripheral blood of
daclizumab-treated MS patients. Increased in CD56¢bright NK cells counts in treated versus placebo groups were
observed in the current study too, accompanied with a 7-10% decrease in CD4+ and CD8+*T cells.

Interestingly, immunogenicity of daclizumab HYP was assessed with an enzyme-linked immunosorbent
assay with acid dissociation to identify antidrug antibodies. Positive samples were subsequently tested for

neutralising antibodies in a cell-based assay. At week 24, neutralising antibodies to daclizumab HYP were
detected in 2% of patients in the daclizumab groups (five patients in the 150 mg group and one in the 300 mg
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dose group). In some patients, these antibodies were transient, and at week 52 only 1 patient in each
daclizumab group had neutralising antibodies.

Daclizumab high-vield process in relapsing-remitting multiple sclerosis (SELECT): a randomised, double-

blind, placebo-controlled trial.

Gold R, Giovannoni G, Selmaj K, Havrdova E, Montalban X, Radue EW, Stefoski D, Robinson R, Riester K, Rana
J, Elkins ], O'Neill G; SELECT study investigators.

Lancet. 2013 Jun 22;381(9884):2167-75.
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Immunogenicity of Subcutaneously Administered Therapeutic Proteins-a Mechanistic Perspective.
Fathallah AM, Bankert RB, Balu-lyer SV.
AAPS].2013 Jul 16

Review article: a clinician's guide for therapeutic drug monitoring of infliximab in inflammatory bowel
disease.

Khanna R, Sattin BD, Afif W, Benchimol EI, Bernard EJ, Bitton A, Bressler B, Fedorak RN, Ghosh S, Greenberg
GR, Marshall JK, Panaccione R, Seidman EG, Silverberg MS, Steinhart AH, Sy R, Van Assche G, Walters TD,
Sandborn W], Feagan BG.

Aliment Pharmacol Ther. 2013 Jul 14.

Evaluation of Pre-existing Antibody Presence as a Risk Factor for Posttreatment Anti-drug Antibody
Induction: Analysis of Human Clinical Study Data for Multiple Biotherapeutics.

Xue L, Rup B.
AAPS]. 2013 Jun 13.

Immunogenicity of Monoclonal Antibodies Against Tumor Necrosis Factor Used in Chronic Immune-
Mediated Inflammatory Conditions: Systematic Review and Meta-analysis.

Maneiro JR, Salgado E, Gomez-Reino JJ.

JAMA Intern Med. 2013 Jun 24:1-13.
Immunoglobulin G1 and immunoglobulin G4 antibodies in multiple sclerosis patients treated with IFN[3
interact with the endogenous cytokine and activate complement.
Sethu S, Govindappa K, Quinn P, Wadhwa M, Stebbings R, Boggild M, Naisbitt D, Kimber [, Pirmohamed M, Park
K, Sathish J.
Clin Immunol. 2013 May 22;148(2):177-185.

Use of a Standardized MxA Protein Measurement-Based Assay for Validation of Assays for the Assessment of

Neutralizing Antibodies Against Interferon-f3

Wadhwa M, Subramanyam M, Goelz S, Goyal ], Jethwa V, Jones W, Files ]G, Kramer D, Bird C, Dilger P, Tovey M,
Lallemand C, Thorpe R.

] Interferon Cytokine Res. 2013 Jul 13.
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Proteins behaving badly: emerging technologies in profiling biopharmaceutical aggregation.
Hamrang Z, Rattray NJ, Pluen A.
Trends Biotechnol. 2013 Aug;31(8):448-58.

Development and characterization of a non-cell-based assay to assess the presence of neutralizing antibodies
to interferon-beta in clinical samples.

Cludts I, Meager A, Thorpe R, Wadhwa M.
] Immunol Methods. 2013 Jul 2.

A rapid assay for on-site monitoring of infliximab trough levels: a feasibility study.
Corstjens PL, Fidder HH, Wiesmeijer KC, de Dood (], Rispens T, Wolbink GJ, Hommes DW, Tanke HJ.
Anal Bioanal Chem. 2013 Jul 9.

Development of a Transgenic Mouse Model with Immune Tolerance for Human Coagulation Factor VIla.

Lenk C, Unterthurner S, Schuster M, Weiller M, Antoine G, Malisauskas M, Scheiflinger F, Schwarz HP, de la Rosa
M, Reipert BM.

Pharm Res. 2013 Jun 18

Animal Models of Human Disease: Animal Models of Inflammation.
Webb DR.
Biochem Pharmacol. 2013 Jun 26.

Treatment with anti-interleukin 23 antibody ameliorates disease in lupus-prone mice.

Kyttaris VC, Kampagianni O, Tsokos GC.
Biomed Res Int. 2013;2013:861028.

Preclinical efficacy and safety of rVIII-SingleChain (CSL627), a novel recombinant single-chain factor VIII.

Zollner SB, Raquet E, Miiller-Cohrs ], Metzner H], Weimer T, Pragst I, Dickneite G, Schulte S.
Thromb Res. 2013 Jul 4. doi:pii: S0049-3848(13)00268-5.
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Biomarkers for systemic lupus erythematosus.
Herbst R, Liu Z, Jallal B, Yao Y.

Int ] Rheum Dis. 2012 Oct;15(5):433-44..

Levels of anti-double-strained DNA but not antinuclear antibodies are associated with treatment efficacy and
adverse outcomes in Crohn's disease patients treated with anti-TNFa.

Kiss LS, Lovasz BD, Golovics PA, Vegh Z, Farkas K, Molnar T, Palatka K, Papp M, Mohas A, Szilagyi BK, Fekete
SA, Mandel M, Lakatos PL.

] Gastrointestin Liver Dis. 2013 Jun;22(2):135-40.

Serum calprotectin as a biomarker for Crohn's disease.

Meuwis MA, Vernier-Massouille G, Grimaud JC, Bouhnik Y, Laharie D, Piver E, Seidel L, Colombel JF, Louis E;
the GETAID (Groupe d'Etude Thérapeutique Des Affections Inflammatoires Digestives).

J Crohns Colitis. 2013 Jul 9.

GLK overexpression in T cells as a novel biomarker in rheumatoid arthritis.
Chen YM, Chuang HC, Lin WC, Tsai CY, Wu CW, Gong NR, Hung WT, Lan TH, Lan JL, Tan TH, Chen DY.

Arthritis Rheum. 2013 Jul 1

Efficacy of treatment intensification with adalimumab, etanercept and infliximab in rheumatoid arthritis: A
systematic review of cohort studies with focus on dose.

Eng G, Stoltenberg MB, Szkudlarek M, Bouchelouche PN, Christensen R, Bliddal H, Marie Bartels E.
Semin Arthritis Rheum. 2013 Jul 6.

Long-term safety of Abatacept in patients with rheumatoid arthritis.

Atzeni F, Puttini PS, Mutti A, Bugatti S, Cavagna L, Caporali R.
Autoimmun Rev. 2013 Jun 22.

The research leading to these results has received support from the Innovative

- =
Medicines Initiative Joint Undertaking under grant agreement n” [115303], resources f . e
of which are composed of financial contribution from the European Union's Seventh e p l a ’m'
Framework Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution. ®
wWww.imi.europa.eu Y T ey st

8



O SEPTEMBER
2013

VWW.AB A =

SCIENTIFIC
NEWSLETTER

Therapies for Active Rheumatoid Arthritis after Methotrexate Failure.

O'Dell JR, Mikuls TR, Taylor TH, Ahluwalia V, Brophy M, Warren SR, Lew RA, Cannella AC, Kunkel G, Phibbs CS,
Anis AH, Leatherman S, Keystone E; the CSP 551 RACAT Investigators.

N Engl ] Med. 2013 Jun 11.

TNF receptor 1-selective blockade inhibits pro-inflammatory cytokine and chemokine production in human
rheumatoid synovial membrane cell cultures.
Schmidt EM, Davies M, Mistry P, Green P, Giddins G, Feldmann M, Stoop AA, Brennan FM.

Arthritis Rheum. 2013 Jun 19

Modulating the co-stimulatory signal for T cell activation in rheumatoid arthritis: Could it be the first step of
the treatment?

Caporali R, Bugatti S, Cavagna L, Antivalle M, Sarzi-Puttini P.
Autoimmun Rev. 2013 Jun 15.

Pharmacokinetics and pharmacodynamics of tocilizumab after subcutaneous administration in patients with
rheumatoid arthritis.

Zhang X, Chen YC, Fettner S, Rowell L, Gott T, Grimsey P, Unsworth A.
Int J Clin Pharmacol Ther. 2013 Jun 19

Abatacept: A Review of its Use in the Management of Rheumatoid Arthritis.
Keating GM.
Drugs. 2013 Jun 22.

Interleukin newcomers creating new numbers in rheumatology: 1L.-34 to IL.-38.
Clavel G, Thiolat A, Boissier MC.

Joint Bone Spine. 2013 Jul 9.

Golimumab, a human anti-TNF monoclonal antibody, injected subcutaneously every 4 weeks in MTX-naive
atients with active rheumatoid arthritis: 1-year and 2-vear clinical, radiological, and physical function

findings of a Phase 3, multicenter, randomized, double-blind, placebo-controlled study.

Emery P, Fleischmann RM, Doyle MK, Strusberg I, Durez P, Nash P, Amante E, Churchill M, Park W, Pons-Estel
B, Xu W, Xu S, Wu Z, Hsia EC.

Arthritis Care Res . 2013 Jul 16.
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Targets for new immunomodulation strategies in inflammatory bowel disease.

Monteleone G, Caruso R, Pallone F.

Autoimmun Rev. 2013 Jun 14.
Innate and adaptive immunity in inflammatory bowel disease.

Geremia A, Biancheri P, Allan P, Corazza GR, Di Sabatino A.
Autoimmun Rev. 2013 Jun 15.

Anti-IL-13 in Inflammatory Bowel Disease: from the bench to the bedside.

Jovani M, Fiorino G, Danese S.
Curr Drug Targets. 2013 Jun 1;14.

Paradoxical immune-mediated inflammation in inflammatory bowel disease patients receiving anti-TNF-«
agents.

Fiorino G, Danese S, Pariente B, Allez M.

Autoimmun Rev. 2013 Jun 15

Optimizing anti-TNF treatments in inflammatory bowel disease.
Ben-Horin S, Kopylov U, Chowers Y.

Autoimmun Rev. 2013 Jun 18

A Systematic Review of Economic Studies on Biological Agents Used to Treat Crohn's Disease.

Tang DH, Harrington AR, Lee JK, Lin M, Armstrong EP.
Inflamm Bowel Dis. 2013 Jun 20.

Comparative Effectiveness of Infliximab and Adalimumab for Crohn's Disease.

Osterman MT, Haynes K, Delzell E, Zhang ], Bewtra M, Brensinger C, Chen L, Xie F, Curtis JR, Lewis ]JD.
Clin Gastroenterol Hepatol. 2013 Jun 27.

FCGR3A-158 polymorphism influences the biological response to infliximab in Crohn's disease through
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Moroi R, Endo K, Kinouchi Y, Shiga H, Kakuta Y, Kuroha M, Kanazawa Y, Shimodaira Y, Horiuchi T, Takahashi S,

Shimosegawa T.

Immunogenetics. 2013 Apr;65(4):265-71.

Comprehensive review: antitumor necrosis factor agents in inflammatory bowel disease and factors

implicated in treatment response.

Lichtenstein GR.
Therap Adv Gastroenterol. 2013 Jul;6(4):269-93.

Adalimumab for Crohn's disease after infliximab treatment failure: a systematic review.

DaW, Zhu ], Wang L, Lu Y.
Eur ] Gastroenterol Hepatol. 2013 Aug;25(8):885-91.

Drugs in clinical development for multiple sclerosis: focusing on anti-CD20 antibodies.

Gasperini C, Haggiag S, Ruggieri S.
Expert Opin Investig Drugs. 2013 Jul 16

Multiple sclerosis: monotherapy rules.

Hauser SL, Josephson SA, Johnston SC.
Ann Neurol. 2013 Mar;73(3):A5-6.

PEGylated interferon beta-1a in the treatment of multiple sclerosis - an update.

Reuss R.
Biologics. 2013;7:131-138.

Subcutaneous IFN-B1a to treat relapsing-remitting multiple sclerosis.

Thouvenot E, Carlander B, Camu W.
Expert Rev Neurother. 2012 Nov;12(11):1283-91.
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Rituximab in relapsing and progressive forms of multiple sclerosis: a systematic review.

Castillo-Trivino T, Braithwaite D, Bacchetti P, Waubant E.

PLoS One. 2013 Jul 2;8(7):e66308.

Hemophilia A in the third millennium.

Franchini M, Mannucci PM.
Blood Rev. 2013 Jun 28

SEPTEMBER
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Expression, Purification, and Partial In Vitro Characterization of Biologically Active Human Coagulation Factor

VIII Light Chain (A3-C1-C2) in Pichia pastoris.
A R SR, Satheeshkumar PK, Vijayalakshmi MA.

Appl Biochem Biotechnol. 2013 Jun 30.

CD39 and CD73 in immunity and inflammation.
Antonioli L, Pacher P, Vizi ES, Hasko G.

Trends Mol Med. 2013 Jun;19(6):355-67

Inflammatory dendritic cells in mice and humans.
Segura E, Amigorena S.

Trends Immunol. 2013 Jul 4.

Regarding confirmatory immunogenicity assays.
Coleman D, Hendricks R, Delarosa R, Wakshull E.

] Pharm Biomed Anal. 2013 Jun 19;84C:173-176.
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Making Rational Treatment Decisions in Rheumatoid Arthritis When Methotrexate Fails.
Bathon JM, McMahon D]J.
N Engl ] Med. 2013 Jun 11.

Do we need therapeutic trials comparing biotherapies to guide treatment selection in patients with
rheumatoid arthritis?

Dougados M.
Joint Bone Spine. 2013 Jun 6.

IBD: Antibodies to anti-TNF therapy-consequences for IBD management.
van Deen WK, Hommes DW.

Nat Rev Gastroenterol Hepatol.

Who Will Pay for Public Access to Research Data?
Francine Berman, Vint Cerf
Science 9 August 2013: Vol. 341 no. 6146 pp. 616-617

REGULATION

Human medicines European public assessment report (EPAR): Tysabri, natalizumab
Revision: 15, Authorised
August 2013

Human medicines European public assessment report (EPAR): MabThera, rituximab

Revision: 29, Authorised
August 2013

Human medicines European public assessment report (EPAR): ReFacto AF, moroctocog alfa

Revision: 25, Authorised

August 2013
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Opinion/decision on a Paediatric Investigation Plan (PIP): Human coagulation factor VIIl / von Willebrand factor
Therapeutic area: Haematology-Hemostaseology (updated)
August 2013

Human medicines European public assessment report (EPAR): Benlysta, belimumab
Revision: 7, Authorised
August 2013

Human medicines European public assessment report (EPAR): Simponi, golimumab
Revision: 14, Authorised
August 2013

OTHER NEWS

Drug Channels: Meet the Top Ten Drugs of 2018
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