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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
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WELCOME

We would like to welcome you to the November 13 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 are extremely pleased to highlight a recent publication in Gut by our partners from the
RAMBAM and SHEBA medical centers on behalf of ABIRISK consortium. Exploring the temporal evolution
of anti-drug antibody (ADA) production in Inflammatory Bowel Disease patients treated with anti-TNFalpha
Ungar et al. notably observed that 90% of the patients who develop ADA do so within the first 12 months of
therapy, indicating that patients remaining ADA negative for 12 months might be at low risk of developing

ADA at a later stage. Go to the section 'This month's selected article’ to find out more !

In addition, you will find in this issue some regulatory news and recommendations from the

Biopharmaceutical 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

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 ' a 'm’
Framework Programme (FP7/2007-2013) and EFPIA companies’ in kind contribution. ®
wWww.imi.europa.eu Y T ey st

3



SCIENTIFIC
NEWSLETTER

]
® NOVEMBER
2013

WWW.ABIRISK.EU

LITERATURE

This month's selected article

Approximately 60% of Crohn's disease patients will develop anti-drug antibodies (ADA) when sporadically
treated with the anti-TNFalpha therapeutic antibody infliximab, and this proportion scatters from 6 to 25% in
patients that receive scheduled therapy. The presence of ADA is accompanied with lower Infliximab trough
levels and in most cases associated with a loss of clinical response. However, the full impact of ADA
development on clinical efficacy of the drug remains ambiguous, as for some patients ADA development does

not translate into resistance to treatment.

In this study published in the September issue of Gut, our ABIRISK partners from the SHEBA and RAMBAM
medical centres in Israel sought to determine the temporal evolution of ADA in the serum of inflammatory
bowel disease (IBD) patients treated with infliximab, and to investigate the alleged correlation between

infliximab immunogenicity kinetics and the onset of clinical response loss.

To this aim, 98 patiens with Crohn’s disease and 27 patients with ulcerative colitis were included to receive
infliximab therapy and infliximab trough levels together with ADA presence were assessed in serum. Of note
for ADA measurement, an in-house assay was used, Details of the method can be found in Ben-Horin et al.
2011 and Kopylov et al. 2012 publications. The median follow-up of enrolled patients was 11.5 months, and
physicians were not blinded to ADA results allowing them to integrate this parameter in their approach to
treatment. Addition of an immunomodulator during the study was permitted and analyses later showed that it

significantly extended ADA-free survival compared to monotherapy.

The study revealed that 46% developed infliximab-specific ADA. Interestingly, 90% of the patients who
develop ADA did so within the first 12 months of therapy, indicating that patients remaining ADA negative for
12 months might be at low risk of developing ADA at a later stage.

Assessing the temporal evolution of ADA formation, the authors found that in 54% of patients the detection of

infliximab-specific ADA in serum preceded the manifestation of loss of clinical response. For 30% of patients,

The research leading to these results has received support from the Innovative *
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the two events were concomitant, and in 16% of patients the onset of loss of clinical response occurred before
serum ADA detection. The prevalence of low infliximab trough levels and high ADA titres was indeed
significantly elevated among patients with loss of response. However, the rate of loss of response was similar

for patients with low or high ADA titres.

As previously reported, transient ADA secretion was observed throughout the duration of infliximab therapy

and did not impact the course of treatment.

The temporal evolution of antidrug antibodies in patients with inflammatory bowel disease treated with
infliximab.

Ungar B, Chowers Y, Yavzori M, Picard O, Fudim E, Har-Noy O, Kopylov U, Eliakim R, Ben-Horin S; on behalf
of ABIRISK consortium.

Gut. 2013 Sep 16.
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In silico calculated affinity of FVIII-derived peptides for HLA class II alleles predicts inhibitor development in
haemophilia A patients with missense mutations in the F8 gene.

Pashov AD, Calvez T, Gilardin L, Maillere B, Repessé Y, Oldenburg ], Pavlova A, Kaveri SV, Lacroix-
Desmazes S.

Haemophilia. 2013 Oct 14.

Beyond humanization and de-immunization: tolerization as a
method for reducing the immunogenicity of biologics.

De Groot AS, Terry F, Cousens L, Martin W.
Expert Rev Clin Pharmacol. 2013 Nov;6(6):651-62

No Correlations Between the Development of Specific IgA and IgM Antibodies Against Anti-TNF Blocking
Agents, Disease Activity and Adverse Side Reactions in Patients with Rheumatoid Arthritis.

Benucci M, Saviola G, Meacci F, Manfredi M, Infantino M, Campi P, Severino M, lorno M, Sarzi-Puttini P, Atzeni
F.

Open Rheumatol J. 2013 Sep 30;7:75-80.

Review article: immunogenicity of anti-TNF biologics in IBD - the role of patient, product and prescriber
factors.

Moss AC, Brinks V, Carpenter JF.
Aliment Pharmacol Ther. 2013 Nov;38(10):1188-97.

Identifying Nongenetic Risk Factors for Inhibitor Development in Severe Hemophilia A.

Gouw SC, Fijnvandraat K.
Semin Thromb Hemost. 2013 Sep 8.

Long-term anti-FVIII antibody response in Bethesda-negative haemophilia A patients receiving continuous
replacement therapy.

Klintman ], Hillarp A, Berntorp E, Astermark J.
Br ] Haematol. 2013 Aug 30.
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Human monoclonal antibodies: the residual challenge of antibody immunogenicity.
Waldmann H.
Methods Mol Biol. 2014;1060:1-8.

The pharmacokinetics and safety profiles of belimumab after single subcutaneous and intravenous doses in
healthy Japanese volunteers.

Shida Y, Takahashi N, Sakamoto T, Ino H, Endo A, Hirama T.
] Clin Pharm Ther. 2013 Oct 5

Immunogenicity of anti-TNFa therapy in psoriasis: a clinical issue?

De Simone C, Amerio P, Amoruso G, Bardazzi F, Campanati A, Conti A, Gisondi P, Gualdi G, Guarneri C, Leoni L,
Loconsole F, Mazzotta A, Musumeci ML, Piaserico S, Potenza C, Prestinari F.

Expert Opin Biol Ther. 2013 Oct 10.

Endogenous factor VIII synthesis from the intron 22-inverted F8 locus may modulate the immunogenicity of
replacement therapy for hemophilia A.

Pandey GS, Yanover C, Miller-Jenkins LM, Garfield S, Cole SA, Curran JE, Moses EK, Rydz N, Simhadri V, Kimchi-
Sarfaty C, Lillicrap D, Viel KR, Przytycka TM, Pierce GF, Howard TE, Sauna ZE; the PATH (Personalized
Alternative Therapies for Hemophilia) Study Investigators, Lusher |, Chitlur M, Ameri A, Natarajan K, Iyer RV,
Thompson AA, Watts RG, Kempton CL, Kessler C, Barrett JC, Martin E], Key N, Kruse-Jarres R, Lessinger C, Pratt
KP, Josephson N, McRedmond K, Withycombe ], Walsh C, Matthews D, Mahlangu ], Krause A, Schwyzer R,
Thejpal R, Rapiti N, Goga Y, Coetzee M, Stones D, Mann K, Butenas S, Almasy L, Blangero |, Carless M, Raja R,
Reed E.

Nat Med. 2013 Sep 15.

Comparative study of both versions of an immunoassay commercialized for therapeutic drug monitoring of
adalimumab in rheumatoid arthritis.

Llinares-Tello F, Rosas |, de la Torre I, Valor L, Barber X, Senabre JM; el Grupo AIRE-MB, HUGM.
Reumatol Clin. 2013 Sep 10.

Humanization and simultaneous optimization of monoclonal antibody.

Kuramochi T, Igawa T, Tsunoda H, Hattori K.
Methods Mol Biol. 2014;1060:123-37.
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Epitope mapping of inhibitory antibodies targeting the C2 domain of coagulation factor VIII by hydrogen-
deuterium exchange mass spectrometry.

Sevy AM, Healey JF, Deng W, Spiegel PC, Meeks SL, Li R.

] Thromb Haemost. 2013 Oct 24.

Universal immunogenicity validation and assessment during early biotherapeutic development to support a
green laboratory.

Bautista AC, Zhou L, Jawa V.
Bioanalysis. 2013 Oct;5(20):2495-507.

Toward aggregation-resistant antibodies by design.
Lee CC, Perchiacca JM, Tessier PM.
Trends Biotechnol. 2013 Nov;31(11):612-20.

Effect of natalizumab on oxidative damage biomarkers in relapsing-remitting multiple sclerosis.

Tasset I, Bahamonde C, Agiiera E, Conde C, Cruz AH, Pérez-Herrera A, Gascon F, Giraldo Al, Ruiz MC, Lillo R,
Sanchez-Lopez F, Tunez 1.

Pharmacol Rep. 2013;65(3):634-1.

Impact of alemtuzumab treatment on the survival and function of human regulatory T cells in vitro.

Havari E, Turner MJ], Campos-Rivera ], Shankara S, Nguyenz TH, Roberts B, Siders W, Kaplan JM.
Immunology. 2013 Oct 5.]

Metabolic profiling of human CD4+ cells following treatment with methotrexate and anti-TNF-a infliximab.
Sole Chimenti M, Tucci P, Candi E, Perricone R, Melino G, Willis AE.
Cell Cycle. 2013 Aug 19;12(18).

An immunological biomarker to predict MTX response in early RA.

Ponchel F, Goéb V, Parmar R, El-Sherbiny Y, Boissinot M, El Jawhari ], Burska A, Vital EM, Harrison S, Conaghan
PG, Hensor E, Emery P.

Ann Rheum Dis. 2013 Aug 29.
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Predictors of response and remission in a large cohort of rheumatoid arthritis patients treated with

tocilizumab in clinical practice.

Pers YM, Fortunet C, Constant E, Lambert ], Godfrin-Valnet M, De Jong A, Mercier G, Pallot Prades B, Wendling

D, Gaudin P, Jorgensen C, Marotte H, Maillefert JF.
Rheumatology. 2013 Sep 19.

Disease Control and Safety of Belimumab Plus Standard Therapy Over 7 Years in Patients with Systemic Lupus

Erythematosus.

Ginzler EM, Wallace D], Merrill JT, Furie RA, Stohl W, Chatham WW, Weinstein A, McKay ]D, McCune W], Zhong

Z], Freimuth WW, Petri MA; the LBSL02/99 Study Group.
] Rheumatol. 2013 Nov 1.

New drugs in systemic lupus erythematosus: when to start and when to stop.

Mosca M, van Vollenhoven R.

Clin Exp Rheumatol. 2013 Jul-Aug;31(4 Suppl 78):S82-5.
Pragmatic approaches to therapy for systemic lupus erythematosus.

Xiong W, Lahita RG.
Nat Rev Rheumatol. 2013 Oct 29.

Anti-interferon alpha treatment in SLE.

Kirou KA, Gkrouzman E.
Clin Immunol. 2013 Sep;148(3):303-12.

Identification of MFG-E8 as a novel therapeutic target for diseases.
Li BZ, Zhang HY, Pan HF, Ye DQ.
Expert Opin Ther Targets. 2013 Aug 23.
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Clinical outcomes and safety of rituximab treatment for patients with systemic lupus erythematosus (SLE) -
results from a nationwide cohort in Germany (GRAID).

Witt M, Grunke M, Proft F, Baeuerle M, Aringer M, Burmester G, Chehab G, Fiehn C, Fischer-Betz R, Fleck M,
Freivogel K, Haubitz M, Kétter I, Lovric S, Metzler C, Rubberth-Roth A, Schwarting A, Specker C, Tony HP,
Unger L, Wassenberg S, Dorner T, Schulze-Koops H; German Registry of Autoimmune Diseases (GRAID)
Investigators.

Lupus. 2013;22(11):1142-9.

Systemic lupus erythematosus: an update on current pharmacotherapy and future directions.
Touma Z, Urowitz MB, Gladman DD.
Expert Opin Biol Ther. 2013 May;13(5):723-37.

Systemic lupus erythematosus: immunopathogenesis and novel therapeutic targets.
Beccastrini E, D Elios MM, Emmi G, Silvestri E, Squatrito D, Prisco D, Emmi L.

Int ] Immunopathol Pharmacol. 2013 Jul-Sep;26(3):585-96.

Update on the safety profile of certolizumab pegol in rheumatoid arthritis: an integrated analysis from clinical
trials.

Bykerk VP, Cush ], Winthrop K, Calabrese L, Lortholary O, de Longueville M, van Vollenhoven R, Mariette X.
Ann Rheum Dis. 2013 Oct 3

The when and how of biologic agent withdrawal in rheumatoid arthritis: learning from large randomised
controlled trials.

Kavanaugh A, Smolen |S.
Clin Exp Rheumatol. 2013 Jul-Aug;31(4 Suppl 78):5S19-21.

Treatment of rheumatoid arthritis with etanercept with reference to disease-modifying anti-rheumatic drugs:
long-term safety and survival using prospective, observational data.

Morgan CL, Emery P, Porter D, Reynolds A, Young A, Boyd H, Poole CD, Currie C]J.
Rheumatology . 2013 Oct 18.

The research leading to these results has received support from the Innovative
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Anti-B Cell Antibody Therapies for Inflammatory Rheumatic Diseases.

Faurschou M, Jayne DR.
Annu Rev Med. 2013 Oct 18.

Dose REduction strategy of subcutaneous TNF inhibitors in rheumatoid arthritis: design of a pragmatic
randomised non inferiority trial, the DRESS study.

den Broeder AA, van Herwaarden N, van der Maas A, van den Hoogen FH, Bijlsma JW, van Vollenhoven RF, van
den Bemt BJ.

BMC Musculoskelet Disord. 2013 Oct 24;14(1):299.

Low- versus high-dose rituximab for rheumatoid arthritis: A systematic review and meta-analysis.
Bredemeier M, de Oliveira FK, Rocha CM.

Arthritis Care Res. 2013 Aug 27.

Etanercept in the treatment of rheumatoid arthritis.
Hunt L, Emery P.

Expert Opin Biol Ther. 2013 Aug 31.

A phase 3 study of the efficacy and safety of subcutaneous versus intravenous tocilizumab monotherapy in
patients with rheumatoid arthritis (MUSASHI).

Ogata A, Tanimura K, Sugimoto T, Inoue H, Urata Y, Matsubara T, Kondo M, Ueki Y, Iwahashi M, Tohma S, Ohta
S, Saeki Y, Tanaka T.

Arthritis Care Res .2013 Aug 27.

High Doses of Infliximab in the Management of Juvenile Idiopathic Arthritis.
Tambralli A, Beukelman T, Weiser P, Atkinson TP, Cron RQ, Stoll ML.

] Rheumatol. 2013 Aug 15.

Head-to-head comparison of subcutaneous abatacept versus adalimumab for rheumatoid arthritis: two-year
efficacy and safety findings from AMPLE trial.
Schiff M, Weinblatt ME, Valente R, van der Heijde D, Citera G, Elegbe A, Maldonado M, Fleischmann R.

Ann Rheum Dis. 2013 Aug 20.
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Clinical efficacy of abatacept compared to adalimumab and tocilizumab in rheumatoid arthritis patients with
high disease activity.

Takahashi N, Kojima T, Kaneko A, Kida D, Hirano Y, Fujibayashi T, Yabe Y, Takagi H, Oguchi T, Miyake H, Kato
T, Fukaya N, Ishikawa H, Hayashi M, Tsuboi S, Kanayama Y, Kato D, Funahashi K, Matsubara H, Hattori Y,
Hanabayashi M, Hirabara S, Terabe K, Yoshioka Y, Ishiguro N.

Clin Rheumatol. 2013 Sep 22.

Adalimumab maintains remission of Crohn's disease after up to 4 years of treatment: data from CHARM and
ADHERE.

Panaccione R, Colombel JF, Sandborn W], D'Haens G, Zhou Q, Pollack PF, Thakkar RB, Robinson AM.
Aliment Pharmacol Ther. 2013 Nov;38(10):1236-47.

Therapeutic Drug Monitoring of Infliximab and Mucosal Healing in Inflammatory Bowel Disease: A
Prospective Study.

Paul S, Del Tedesco E, Marotte H, Rinaudo-Gaujous M, Moreau A, Phelip JM, Genin C, Peyrin-Biroulet L, Roblin
X.

Inflamm Bowel Dis. 2013 Sep 5.

Review article: biosimilars are the next generation of drugs for liver and gastrointestinal diseases.
Rinaudo-Gaujous M, Paul S, Tedesco ED, Genin C, Roblin X, Peyrin-Biroulet L.

Aliment Pharmacol Ther. 2013 Sep 3.

AVX-470: A Novel Oral Anti-TNF Antibody with Therapeutic Potential in Inflammatory Bowel Disease.
Bhol KC, Tracey DE, Lemos BR, Lyng GD, Erlich EC, Keane DM, Quesenberry MS, Holdorf AD, Schlehuber LD,
Clark SA, Fox BS.

Inflamm Bowel Dis. 2013 Aug 14.

Advances in the medical management of paediatric IBD.
Aloi M, Nuti F, Stronati L, Cucchiara S.

Nat Rev Gastroenterol Hepatol. 2013 Aug 20
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Vedolizumab for the Treatment of IBD: A Selective Therapeutic Approach Targeting Pathogenic A4b7 Cells.

Jovani M, Danese S.
Curr Drug Targets. 2013 Aug 27.

The challenges of stratifying patients for trials in inflammatory bowel disease.
Biancheri P, Powell N, Monteleone G, Lord G, Macdonald TT.
Trends Immunol. 2013 Sep 10.

Adalimumab treatment in Crohn's disease: an overview of long-term efficacy and safety in light of the EXTEND
trial.

Asgharpour A, Cheng ], Bickston S].
Clin Exp Gastroenterol. 2013 Aug 30;6:153-160.

Emerging injectable therapies for multiple sclerosis.
Oh ], Calabresi PA.
Lancet Neurol. 2013 Nov;12(11):1115-26.

Evaluation of an electronic diary for improvement of adherence to interferon beta-1b in patients with multiple
sclerosis: design and baseline results of an observational cohort study.

Zettl UK, Bauer-Steinhusen U, Glaser T, Hechenbichler K, Limmroth V.
BMC Neurol. 2013 Sep 6;13(1):117

Monoclonal Antibodies in Treatment of Multiple Sclerosis.

Rommer P, Dudesek A, Stiive O, Zett] U.

Clin Exp Immunol. 2013 Sep 4.

The research leading to these results has received support from the Innovative
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Multiple Sclerosis: Modulation of Toll-Like Receptor (TLR) Expression by Interferon-f Includes Upregulation
of TLR7 in Plasmacytoid Dendritic Cells.

Derkow K, Bauer JM, Hecker M, Paap BK, Thamilarasan M, Koczan D, Schott E, Deuschle K, Bellmann-Strobl J,
Paul F, Zettl UK, Ruprecht K, Lehnardt S.

PLoS One. 2013 Aug 12;8(8):e70626.

A network meta-analysis of randomized controlled trials for comparing the effectiveness and safe rofile of
treatments with marketing authorization for relapsing multiple sclerosis.

Hadjigeorgiou GM, Doxani C, Miligkos M, Ziakas P, Bakalos G, Papadimitriou D, Mprotsis T, Grigoriadis N,
Zintzaras E.

] Clin Pharm Ther. 2013 Aug 20.

Disease-activity-free status in patients with relapsing-remitting multiple sclerosis treated with daclizumab
high-yield process in the SELECT study.

Havrdova E, Giovannoni G, Stefoski D, Forster S, Umans K, Mehta L, Greenberg S, Elkins J.
Mult Scler. 2013 Sep 10.

Natalizumab affects the T-cell receptor repertoire in patients with multiple sclerosis.

Warnke C, Mausberg AK, Stettner M, Dehmel T, Nekrich L, Meyer Zu Horste G, Hartung HP, Fogdell-Hahn A,
Adams O, Kieseier BC.

Neurology. 2013 Sep 18.

A bird's-eye view of T cells during natalizumab therapy.
Hohlfeld R, Stiive O.

Neurology. 2013 Sep 18.

How Natalizumab Binds and Antagonizes a4 Integrins.
Yu Y, Schiirpf T, Springer TA.
] Biol Chem. 2013 Sep 18.

Recent progress in omics-driven analysis of MS to unravel pathological mechanisms.
Malekzadeh A, Teunissen C.
Expert Rev Neurother. 2013 Sep;13(9):1001-16.
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Review of daclizumab and its therapeutic potential in the treatment of relapsing-remitting multiple sclerosis.

Reardon ], Perumal JS.

Drug Des Devel Ther. 2013 Oct 9;7:1187-1193.

Replacing the factor VIII C1 domain with a second C2 domain reduces factor VIII stability and affinity for

factor IXa.
Wakabayashi H, Fay PJ.
] Biol Chem. 2013 Sep 12

Systematic Review of the Role of FVIII Concentrates in Inhibitor Development in Previously Untreated

Patients with Severe Hemophilia A: A 2013 Update.

Franchini M, Coppola A, Rocino A, Santagostino E, Tagliaferri A, Zanon E, Morfini M; ; on behalf of the Italian

Association of Hemophilia Centers (AICE) Working Group.
Semin Thromb Hemost. 2013 Sep 10.

Th17 cells and I1.-17 A-Focus on immunopathogenesis and immunotherapeutics.
van den Berg WB, McInnes IB.

Semin Arthritis Rheum. 2013 Oct;43(2):158-70.

Impact of new sequencing technologies on studies of the human B cell repertoire.
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