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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 ’m!
Framework Programme [FP7/2007-2013) and EFPIA companies’in kind contribution. e

WWW-1imli.europa.eu e ]

2



®
SCIENTIFIC o / JUNE
NEWSLETTER . \ 2013

WWW.ABIRISK.EU

WELCOME

We would like to welcome you to the June 2013 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 highlighted the results of the ADACTA study published by The Lancet in May, which for the

first time allowed a direct efficacy comparison between two biotherapeutics in rheumatoid arthritis patients.
In addition, you will find in this issue some regulatory news on biopharmaceuticals.

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

Around thirty per cent of rheumatoid arthritis (RA) patients take biological disease-modifying antirheumatic
drugs as monotherapy. In this paper published in The Lancet in May this year, Gabay et al. on behalf of the
ADACTA* study investigators, report on a phase IV multi-center, randomized, double-blind, parallel group
study designed to permit for the first time a direct efficacy comparison between two biotherapeutics.

Tocilizumab-a humanized IL-6 receptor-inhibiting monoclonal antibody, and adalimumab-a fully human IgG
anti-TFNa, had previously shown efficacy and acceptable safety as single-agent therapy in patients, with
adalimumab being indeed the most common first-line biological in RA therapy as of today.

The present study is a phase 4 superiority study conducted in 76 centres in 15 countries with 326 patients
enrolled.The patients enrolled were aged at least 18 years and has severe RA for 6 months or more and were
intolerant to methotrexate or were inappropriate for continued methotrexate treatement. Moreover, none of
them had previously received biotherapy for RA.

The reduction in signs and symptoms of RA in adult patients with severely active disease receiving either
tocilizumab or adalimumab was evaluated and compared, using the change in disease activity score 28 joints
(DAS28) from baseline to week 24 as the primary endpoint (DAS28 score greater than 5.1 indicates severe
active disease, less than 3.2, low disease activity, and less than 2.6 is considered remission).Tocilizumab used
alone led to a significantly and clinically meaningful greater improvement in DAS28 from baseline to week 24
compared to adalimumab monotherapy. Higher response rates for tocilizumab were also observed for all
secondary key endpoints of the study (DAS28 less than 3.2, less than 2.6, ACR 20, 50, 70 responses, EULAR
good, good or moderate responses at week 24). Safety was compable among the treatment groups, however
more patients in the tociluzumab group than in the adalimumab group had increased LDL-cholesterol,
increased alanine aminotransferase concentrations, and reduced platelet and neutrophils counts.

Interestingly, the authors also identified potential baseline predictors of response amongst which e.g.
anticyclic citrullinated peptide positivity, geographical regions, sex, age, or C-reactive protein levels. However,
none of them predicted efficacy after statistical analysis.

*ADACTA : ADalimumab ACTemrA

Tocilizumab monotherapy versus adalimumab monotherapy for treatment of rheumatoid arthritis (ADACTA):
a randomised, double-blind, controlled phase 4 trial.

Gabay C, Emery P, van Vollenhoven R, Dikranian A, Alten R, Pavelka K, Klearman M, Musselman D, Agarwal S,
Green ], Kavanaugh A; on behalf of the ADACTA Study Investigators.

Lancet. 2013 Mar 18
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Pre-Existing Biotherapeutic-Reactive Antibodies: Survey Results Within the American Association of
Pharmaceutical Scientists.

Xue L, Fiscella M, Rajadhyaksha M, Goyal ], Holland C, Gorovits B, Morimoto A.

AAPS J. 2013 Apr 26

Aggregation of biopharmaceuticals in human plasma and human serum: Implications for drug research
and development.

Arvinte T, Palais C, Green-Trexler E, Gregory S, Mach H, Narasimhan C, Shameem M.

MAbs. 2013 Apr 9;5(3).

Successful rapid rituximab desensitization in an adolescent patient with nephrotic syndrome: Increase in
number of Treg cells after desensitization.

Aydogan M, Yologlu N, Gacar G, Uyan ZS, Eser I, Karaoz E.
J Allergy Clin Immunol. 2013 Apr 11

Characterization of anti-factor VIII antibody in a patient with acquired hemophilia A.
Oh ], LimY, Jang M], Huh JY, Shima M, Oh D.
Blood Res. 2013 Mar;48(1):58-62.

Impact of HLA alleles and cytokine polymorphisms on inhibitors development in children with severe
haemophilia A.

Pergantou H, Varela I, Moraloglou O, Economou M, Spanou K, Kapsimali Z, Constantinidou N, Platokouki H.
Haemophilia. 2013 Apr 22.

Factor VIII inhibitors in hemophilia A: rationale and latest evidence.
Witmer C, Young G.
Ther Adv Hematol. 2013 Feb;4(1):59-72.
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Regulatory T cell epitopes (Tregitopes) in IgG induce tolerance in vivo and lack immunogenici er se
SuY, Rossi R, De Groot AS, Scott DW.
J Leukoc Biol. 2013 May 31

Application of IgG-Derived Natural Treg Epitopes (IgG Tregitopes) to Antigen-Specific Tolerance Induction
in a Murine Model of Type 1 Diabetes.
Cousens LP, Su 'Y, McClaine E, Li X, Terry F, Smith R, Lee ], Martin W, Scott DW, De Groot AS.

J Diabetes Res. 2013;2013:621693.

Structural comparison of two anti-CD20 monoclonal antibody drug products using middle-down mass
spectrometry.

Wang B, Gucinski AC, Keire DA, Buhse LF, Boyne Ii MT.

Analyst. 2013 Apr 22;138(10):3058-65

Nonchromatographic Affinity Precipitation Method for the Purification of Bivalently Active
Pharmaceutical Antibodies from Biological Fluids.

Handlogten MW, Stefanick JF, Alves NJ, Bilgicer B.

Anal Chem. 2013 May 3

Allometry of factor VIII and informed scaling of next-generation therapeutic proteins.
Kosloski MP, Pisal DS, Mager DE, Balu-lIyer SV.

J Pharm Sci. 2013 Apr 25

Comparison of Clot-based, Chromogenic, and Fluorescence Assays for Measurement of Factor VIII
Inhibitors in the U.S. Hemophilia Inhibitor Research Study.

Miller CH, Rice AS, Boylan B, Shapiro AD, Lentz SR, Wicklund BM, Kelly FM, Soucie JM; The Hemophilia
Inhibitor Research Study Investigators.

J Thromb Haemost. 2013 Apr 19.
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Adapting dried blood spot sampling for an anti-therapeutic antibody immunogenicity assay.
Xiang Y, Welch M, Amaravadi L, Stebbins C.
J Immunol Methods. 2013 Apr 18.

Serum protein profile of Crohn's disease treated with infliximab.

Gazouli M, Anagnostopoulos AK, Papadopoulou A, Vaiopoulou A, Papamichael K, Mantzaris G,
Theodoropoulos GE, Anagnou NP, Tsangaris GT.

J Crohns Colitis. 2013 Apr 2

Development of a multi-biomarker disease activity test for rheumatoid arthritis.

Centola M, Cavet G, Shen Y, Ramanujan S, Knowlton N, Swan KA, Turner M, Sutton C, Smith DR, Haney D],
Chernoff D, Hesterberg LK, Carulli JP, Taylor PC, Shadick NA, Weinblatt ME, Curtis JR.

PLoS One. 2013 Apr 9;8(4):e60635

Serum adalimumab concentration and clinical remission in patients with Crohn's disease.
Chiu YL, Rubin DT, Vermeire S, Louis E, Robinson AM, Lomax KG, Pollack PF, Paulson SK.

Inflamm Bowel Dis. 2013 May;19(6):1112-22.

Letter: dry blood spots for anti-TNF treatment monitoring in IBD.
Vande Casteele N, Brecx S, Declerck P, Ferrante M, Rutgeerts P, Vermeire S, Gils A.
Aliment Pharmacol Ther. 2013 May;37(10):1024-5

C-reactive protein is an indicator of serum infliximab level in predicting loss of response in patients with

Crohn's disease.

Hibi T, Sakuraba A, Watanabe M, Motoya S, Ito H, Sato N, Yoshinari T, Motegi K, Kinouchi Y, Takazoe M,
Suzuki Y, Matsumoto T, Kawakami K, Matsumoto T, Hirata I, Tanaka S, Ashida T, Matsui T.

J Gastroenterol. 2013 Apr 20.

The combined use of disease activity and infliximab serum trough levels for early prediction of (non-

Jresponse to infliximab in rheumatoid arthritis.

van den Bemt BJ, den Broeder AA, Wolbink GJ, van der Maas A, Hekster YA, van Riel PL, Benraad HB, van

den Hoogen FH.
Br ] Clin Pharmacol. 2013 Apr 19
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Treatment responses and their predictors in patients with rheumatoid arthritis treated with biological
agents.

Yuasa S, Yamaguchi H, Nakanishi Y, Kawaminami S, Tabata R, Shimizu N, Kohno M, Shimizu T, Miyata ],
Nakayama M, Kishi ], Toyoda Y, Nishioka Y, Tani K.

J Med Invest. 2013;60(1-2):77-90.

Serum Interleukin 6 Before and After Therapy with Tocilizumab Is a Principal Biomarker in Patients with
Rheumatoid Arthritis.

Shimamoto K, Ito T, Ozaki Y, Amuro H, Tanaka A, Nishizawa T, Son Y, Inaba M, Nomura S.

J Rheumatol. 2013 May 1.

B-cell depletion in SLE: clinical and trial experience with rituximab and ocrelizumab and implications for

study design.
Reddy V, Jayne D, Close D, Isenberg D.

Arthritis Res Ther. 2013;15 Suppl 1:S2

Belimumab for systemic lupus erythematosus.
Hahn BH.

N Engl ] Med. 2013 Apr 18;368(16):1528-35.

Comparative safety of therapies in systemic lupus erythematosus.
Mosak ], Furie R.
Rheum Dis Clin North Am. 2012 Nov;38(4):795-807

Efficacy and Safety of Belimumab in Patients with Rheumatoid Arthritis: A Phase II, Randomized, Double-
blind, Placebo-controlled, Dose-ranging Study.

Stohl W, Merrill JT, McKay |D, Lisse JR, Zhong Z], Freimuth WW, Genovese MC.

J Rheumatol. 2013 May;40(5):579-589.

Tocilizumab for systemic juvenile idiopathic arthritis.
De Benedetti F.
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N Engl ] Med. 2013 Mar 28;368(13):1256-7.

Golimumab for the Treatment of Rheumatoid Arthritis After the Failure of Previous Disease-Modifyin
Antirheumatic Drugs: A NICE Single Technology Appraisal.

Tosh ], Archer R, Davis S, Stevenson M, Stevens JW.

Pharmacoeconomics. 2013 Apr 11

Personalized medicine: predicting responses to therapy in patients with RA.
van den Broek M, Visser K, Allaart CF, Huizinga TW.

Curr Opin Pharmacol. 2013 Apr 8

Rheumatoid arthritis: a clinical overview of new diagnostic and treatment approaches.
Sanmarti R, Ruiz-Esquide V, Hernandez MV.

Curr Top Med Chem. 2013 Mar 1;13(6):698-704.

Safety of biologics approved for treating rheumatoid arthritis: analysis of spontaneous reports of adverse
events.

Mendes D, Alves C, Batel Marques F.

Clin Rheumatol. 2013 Apr 21.

A phase 2 dose-ranging study of subcutaneous tabalumab for the treatment of patients with active
rheumatoid arthritis and an inadequate response to methotrexate.

Genovese MC, Lee E, Satterwhite ], Veenhuizen M, Disch D, Berclaz PY, Myers S, Sides G, Benichou O.
Ann Rheum Dis. 2013 Apr 18.

Novel targeted therapies: the future of rheumatoid arthritis? Mavrilumab and tabalumab as examples.
Combe B, van Vollenhoven R.

Ann Rheum Dis. 2013 Apr 26.

Clinical utility of newly developed immunoassays for serum concentrations of adalimumab and anti-
adalimumab antibodies in patients with Crohn's disease.

Imaeda H, Takahashi K, Fujimoto T, Bamba S, Tsujikawa T, Sasaki M, Fujiyama Y, Andoh A.

J Gastroenterol. 2013 Apr 11.
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CD47 fusion protein targets CD172a+ cells in Crohn's disease and dampens the production of IL.-183 and
TNF

Baba N, Van VQ, Wakahara K, Rubio M, Fortin G, Panzini B, Soucy G, Wassef R, Richard C, Tamaz R, Lahaie R,
Bernard EJ, Caussignac Y, Leduc R, Lougnarath R, Bergeron C, Racicot MA, Bergeron F, Panzini MA,
Demetter P, Franchimont D, Schiakel K, Weckbecker G, Kolbinger F, Heusser C, Huber T, Welzenbach K,
Sarfati M.

J Exp Med. 2013 May 13.

Therapies for multiple sclerosis: translational achievements and outstanding needs.
Haghikia A, Hohlfeld R, Gold R, Fugger L.

Trends Mol Med. 2013 May;19(5):309-19

Drugs in Development for Relapsing Multiple Sclerosis.
Ali R, Nicholas RS, Muraro PA.
Drugs. 2013 Apr 23.

Management of secondary progressive multiple sclerosis: prophylactic treatment-past, present, and future

aspects
Rommer PS, Stiive O.

Curr Treat Options Neurol. 2013 Jun;15(3):241-58.

Advances in the treatment of inherited coagulation disorders.
Escobar MA.
Haemophilia. 2013 Apr 22.

B-cell subpopulations in humans and their differential susceptibility to depletion with anti-CD20
monoclonal antibodies.
Leandro MJ.
Arthritis Res Ther. 2013;15 Suppl 1:S3.
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[anus kinase inhibitors in autoimmune diseases.
O'Shea J], Kontzias A, Yamaoka K, Tanaka Y, Laurence A.

Ann Rheum Dis. 2013 Apr;72 Suppl 2:1i111-ii115.

Anti-interleukin-2 receptor alpha for multiple sclerosis?
Saidha S, Calabresi PA.
Lancet. 2013 Apr 3.

Factor VIII products and inhibitors in severe hemophilia A.
Iorio A, Skinner MW, Makris M.
N Engl ] Med. 2013 Apr 11;368(15):1456.

Factor VIII products and inhibitors in severe hemophilia A.
van den Berg HM, Gouw SC, van der Bom ]G.
N Engl ] Med. 2013 Apr 11;368(15):1457.

Migration in the clinic: Targeting cells in motion: Migrating toward improved therapies.
Griffith JW, Luster AD.

Eur ] Immunol. 2013 Apr 12.

B-cell targeted therapeutics in clinical development.
Bliiml S, McKeever K, Ettinger R, Smolen |, Herbst R.
Arthritis Res Ther. 2013;15 Suppl 1:54

Rituximab biosimilars.

Vital EM, Kay |, Emery P.

Expert Opin Biol Ther. 2013 Apr 22.

Personalized medicine: theranostics (therapeutics diagnostics) essential for rational use of tumor necrosis
factor-alpha antagonists.

Bendtzen K.

Discov Med. 2013 Apr;15(83):201-11.

Academic-industry partnerships 2012
Brady Huggett

Nature Biotechnology 31,383
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EMA

Human medicines European Public Assessment Report (EPAR): Benlysta, belimumab
Revision: 6, Authorised

May 2013
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