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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.
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WELCOME

We would like to welcome you to the JULY 2013 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 a publication in the biomarker field. Mathews et al. found evidence of modulation
of the NLRP3-inflammasome in patients with rheumatoid arthritis prior to receiving biotherapy and some
evidence of inflammasome genetic variants association with rheumatoid arthritis susceptibility and response

to anti-TNFa treatment.

In addition, we chose this month to also highlight some pieces of regulatory news from the EMA, as they mark

the first market authorization of anti-TNFa biosimilars in Europe.
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

Inflammasomes are a set of intracellular protein complexes that enable autocatalytic activation of
inflammatory caspases, which drive host immune responses by releasing cytokines and alarmins into
circulation and by inducing pyroptosis, a proinflammatory cell death mode. The NLRP3-inflammasome (or
caspase-1 inflammasome) senses damage-associated molecular pathogens and is involved in proteolytic
maturation of prolL-1( and prolL-18.

Several cytokines have been implicated in rheumatoid arthritis (RA) pathogenesis and persistence among
which tumour necrosis factor (TNF) and interleukin-1f (IL-1f). In fact, secretion of IL-13 and IL-18
subsequent to NLRP3-inflammasome activation may be destructive to tissues and is known to play an
important role in bone resorption and cartilage destruction in RA. Genetic variation in two proteins, namely
NLRP3 and CARDS8 of the NLRP3-inflammasome complex, have been reported to influence susceptibility and
severity of RA. Furthermore, a number of pharmacogenetic studies have reported single nucleotide
polymorphisms (SNPs) in various genes associated with good response/resistance to biologics therapies in
RA patients.

In this context, the present study by Mathews et al*. was undertaken to examine the contribution of NLRP3-
inflammasome components to active RA and the effects of anti-TNF therapy. Hence, expression of six NLRP3-
inflammasome components (ASC, pyrin, NLRP3-FL, NLRP3-SL, CARD8 and caspase-1, encoded by ASC, MEFV,
NLRP3, CARD8 and CASP1) was investigated in peripheral blood mononuclear cells (PBMCs) of 29 active RA
patients at baseline, and at week 14 into treatment with infliximab. In parallel, whether genetic variation
within genes encoding constituent proteins of the NLRP3-inflammasome (NLRP3, MEFV and CARDS,)
influenced the response to anti-TNF therapy was investigated in the Biologics in Rheumatoid Arthritis
Genetics and Genomics Study Syndicate (BRAGGSS) cohort.

Evidence of modulation of the NLRP3-inflammasome at the transcriptional level in PBMC of patients with RA
prior to receiving infliximab therapy was observed : at baseline, gene expression of ASC, MEFV, NLRP3-FL,
NLRP3-SL and CASP1 were significantly higher compared with controls whereas CARD8 was lower in the
patients. Caspase-1 and interleukin-18 levels were significantly raised in patients with RA. However,
expression levels of these inflammasome components were not significantly altered after 14 weeks of therapy
in either responders or non-responders to infliximab.

Analyses conducted in the BRAGGSS cohort showed that genetic variation at SNPs within two different
components of the NLRP3-inflammasome (NLRP3 and CARDS8) influences disease susceptibility and response
to anti-TNF therapy in patients with RA. SNPs in NLRP3 showed association with RA susceptibility and EULAR
response to anti-TNF, in monocytes but not B cells, in expression quantitative trait loci (eQTL) analysis of 283
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healthy controls. CARD8 SNPs were associated with RA susceptibility and DAS28 improvement in response to
anti-TNF and eQTL effects in monocytes and B cells. The authors underline that the SNPs associated with
susceptibility/response are not the main eQTL variants for either locus, and the associations with treatment
response require replication in an independent cohort.

*Evidence of NLRP3-inflammasome activation in rheumatoid arthritis (RA); genetic variants within the

NLRP3-inflammasome complex in relation to susceptibility to RA and response to anti-TNF treatment.
Mathews R], Robinson ]I, Battellino M, Wong C, Taylor ]JC; Biologics in Rheumatoid Arthritis Genetics and
Genomics Study Syndicate (BRAGGSS),, Eyre S, Churchman SM, Wilson AG, Isaacs D, Hyrich K, Barton A, Plant
D, Savic S, Cook GP, Sarzi-Puttini P, Emery P, Barrett JH, Morgan AW, McDermott MF.

Ann Rheum Dis. 2013 May 17
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False-positive immunogenicity responses are caused by CD20+ B cell membrane fragments in an anti-
ofatumumab antibody bridging assay.

Chen K, Page ]G, Schwartz AM, Lee TN, Dewall SL, Sikkema DJ, Wang C.

J Immunol Methods. 2013 Apr 29.

Preclinical Models Used for Immunogenicity Prediction of Therapeutic Proteins.
Brinks V, Weinbuch D, Baker M, Dean Y, Stas P, Kostense S, Rup B, Jiskoot W.
Pharm Res. 2013 May 7.

A preliminary algorithm introducing immunogenicity assessment in the management of patients with RA
receiving tumour necrosis factor inhibitor therapies.

Garcés S, Antunes M, Benito-Garcia E, da Silva ]JC, Aarden L, Demengeot ].
Ann Rheum Dis. 2013 May 11.

Immunogenicity testing strategy and bioanalytical assays for antibody-drug conjugates.
Hoofring SA, Lopez R, Hock MB, Kaliyaperumal A, Patel SK, Swanson SJ, Chirmule N, Starcevic M.

Bioanalysis. 2013 May;5(9):1041-55

Immunogenicity assays for antibody-drug conjugates: case study with ado-trastuzumab emtansine.
Carrasco-Triguero M, Yi JH, Dere R, Qiu Z], Lei C, Li Y, Mahood C, Wang B, Leipold D, Poon KA, Kaur S.

Bioanalysis. 2013 May;5(9):1007-23

An extended range generic immunoassay for total human therapeutic antibodies in preclinical

pharmacokinetic studies.
Hall CM, Pearson JT, Patel V, Wienkers LC, Greene R].

J Immunol Methods. 2013 Apr 6.

Exposure to Factor VIII in the presence of Phosphatidylserine induces hypo-responsiveness towards Factor
VIII challenge in Hemophilia A mice.

Gaitonde P, Ramakrishnan R, Chin ], Kelleher R] Jr, Bankert RB, Balu-Iyer SV.

J Biol Chem. 2013 May 6.
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TH17 Cell Induction and Effects of IL-17A and IL-17F Blockade in Experimental Colitis.
Wedebye Schmidt EG, Larsen HL, Kristensen NN, Poulsen SS, Lynge Pedersen AM, Claesson MH, Pedersen AE.
Inflamm Bowel Dis. 2013 May 17.

Modeling the heterogeneity of multiple sclerosis in animals.

Simmons SB, Pierson ER, Lee SY, Goverman JM.
Trends Immunol. 2013 May 21

Regulatory T cell epitopes (Tregitopes) in IgG induce tolerance in vivo and lack immunogenicity per 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.

Interferon-beta therapy in multiple sclerosis: the short-term and long-term effects on the patients' individual
gene expression in peripheral blood.

Hecker M, Hartmann C, Kandulski O, Paap BK, Koczan D, Thiesen H]J, Zettl UK.

Mol Neurobiol. 2013 May 1.

Systemic lupus erythematosus and infections: clinical importance of conventional and upcoming biomarkers.
Sciascia S, Ceberio L, Garcia-Fernandez C, Roccatello D, Karim Y, Cuadrado M]J.

Autoimmun Rev. 2012 Dec;12(2):157-63

Pre-existing IgG antibodies cross-reacting with the Fab region of infliximab predict efficacy and safety of

infliximab therapy in inflammatory bowel disease.
Steenholdt C, Palarasah Y, Bendtzen K, Teisner A, Brynskov ], Teisner B, Nielsen CH.

Aliment Pharmacol Ther. 2013 May 7.

Candidate Gene Study of TRAIL and TRAIL Receptors: Association with Response to Interferon Beta Thera
in Multiple Sclerosis Patients.

Lopez-Gémez C, Pino-Angeles A, Orpez-Zafra T, Pinto-Medel M], Oliver-Martos B, Ortega-Pinazo ], Arnaiz C,
Guijarro-Castro C, Varadé ], Alvarez-Lafuente R, Urcelay E, Sanchez-Jiménez F, Fernandez O, Leyva L.

PLoS One. 2013 Apr 29;8(4):e62540.
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Serum macrophage migration inhibitory factor levels are correlated with response to tocilizumab therapy in

patients with rheumatoid arthritis.

Kasama T, Isojima S, Umemura M, Tsukamoto H, Tokunaga T, Furuya H, Yanai R, Takahashi R, Nakamura M,
Inagaki K.

Rheumatol Int. 2013 May 14.

Glycosylation status of serum in inflammatory arthritis in response to anti-TNF treatment.

Collins ES, Galligan MC, Saldova R, Adamczyk B, Abrahams JL, Campbell MP, Ng CT, Veale D], Murphy TB, Rudd
PM, Fitzgerald O.

Rheumatology. 2013 May 16

Polymorphisms in the F8 Gene and MHC-II Variants as Risk Factors for the Development of Inhibitory Anti-
Factor VIII Antibodies during the Treatment of Hemophilia A: A Computational Assessment.

Pandey GS, Yanover C, Howard TE, Sauna ZE.

PLoS Comput Biol. 2013 May;9(5):e1003066.

Roles of the ubiquitin peptidase USP18 in multiple sclerosis and the response to interferon-{ treatment.
Malhotra S, Morcillo-Suarez C, Nurtdinov R, Rio ], Sarro E, Moreno M, Castill6 ], Navarro A, Montalban X,
Comabella M.

Eur ] Neurol. 2013 May 22

Novel therapeutic agents in clinical development for Systemic Lupus Erythematosus
Jordan N, Lutalo PM, D'Cruz DP.
BMC Med. 2013 May 3;11(1):120

Available evidence and outcome of off-label use of rituximab in clinical practice.
Danés I, Agusti A, Vallano A, Martinez ], Alerany C, Ferrer A, Lopez A, Cortés-Hernandez J, Bosch JA.

Eur ] Clin Pharmacol. 2013 May 23

1L-32, a potential therapeutic target for rheumatoid arthritis?
Xie Q, Huang C, Zhong ], Shen WW, Wang SC, Li J.
Rheumatol Int. 2013 May 23
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Regulation of TNF-a with a focus on rheumatoid arthritis.
Moelants EA, Mortier A, Van Damme ], Proost P.

Immunol Cell Biol. 2013 Apr 30

Kinase inhibitors: A new tool for the treatment of rheumatoid arthritis.
Chakravarty SD, Poulikakos PI, Ivashkiv LB, Salmon JE, Kalliolias GD.
Clin Immunol. 2013 Apr 17;148(1):66-78

CD40 Mediates Downregulation of CD32B on Specific Memory B Cell Populations in Rheumatoid Arthritis.
Zhang X, Burch E, Cai L, So E, Hubbard F, Matteson EL, Strome SE.

J Immunol. 2013 May 17.

Control of arthritis pain with anti-nerve-growth factor: risk and benefit.
Seidel MF, Lane NE.
Curr Rheumatol Rep. 2012 Dec;14(6):583-8

Review: New anti-cytokines for IBD: what is in the pipeline?
Scharl M, Vavricka SR, Rogler G.
Curr Drug Targets. 2013 Apr 25.

Leukocyte Traffic Blockade as a Therapeutic Strategy in Inflammatory Bowel Disease.

Bamias G, Clark DJ, Rivera-Nieves J.
Curr Drug Targets. 2013 Apr 25

anus Kinase Inhibition With Tofacitinib: Changing the Face of Inflammatory Bowel Disease Treatment.

Vuitton L, Koch S, Peyrin-Biroulet L.
Curr Drug Targets. 2013 Apr 29.

Induced and Natural Regulatory T Cells in the Development of Inflammatory Bowel Disease.
Mayne CG, Williams CB.
Inflamm Bowel Dis. 2013 May 6.

Clinical Strategies for the Blockade of IL-18 in Inflammatory Bowel Diseases.
Kanai T, Kamada N, Hisamatsu T.
Curr Drug Targets. 2013 May 6.
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Ten developments in the use of biologicals for systemic lupus erythematosus.
Wallace D]J.
Curr Rheumatol Rep. 2013 Jul;15(7):337.

Addition of Thiopurines Can Recapture Response in Patients with Crohn's Disease who Have Lost Response to
Anti-Tnf Monotherapy.

Ong DE, Kamm MA, Hartono JL, Lust M.

J Gastroenterol Hepatol. 2013 May 10

Drug monitoring of biologics in inflammatory bowel disease.
Eser A, Primas C, Reinisch W.

Curr Opin Gastroenterol. 2013 May 22

Targeting B cells in the treatment of multiple sclerosis: recent advances and remaining challenges
Lehmann-Horn K, Kronsbein HC, Weber MS.

Ther Adv Neurol Disord. 2013 May;6(3):161-73.

Baseline Gene Expression Signatures in Monocytes from Multiple Sclerosis Patients Treated with Interferon-
beta.

Bustamante MF, Nurtdinov RN, Rio ], Montalban X, Comabella M.
PLoS One. 2013 Apr 18;8(4):e60994.

IFN-3 therapy modulates B-cell and monocyte crosstalk via TLR7 in multiple sclerosis patients.
Giacomini E, Severa M, Rizzo F, Mechelli R, Annibali V, Ristori G, Riccieri V, Salvetti M, Coccia EM.
Eur ] Immunol. 2013 May 2.

Specific peripheral B cell tolerance defects in patients with multiple sclerosis.

Kinnunen T, Chamberlain N, Morbach H, Cantaert T, Lynch M, Preston-Hurlburt P, Herold KC, Hafler DA,
O'Connor KC, Meffre E.

J Clin Invest. 2013 May 15.

Persistence on therapy and propensity matched outcome comparison of two subcutaneous interferon Beta 1a
dosages for multiple sclerosis.

Kalincik T, Spelman T, Trojano M, Duquette P, Izquierdo G, Grammond P, Lugaresi A, Hupperts R, Cristiano E,
Van Pesch V, Grand'maison F, La Spitaleri D, Rio ME, Flechter S, Oreja-Guevara C, Giuliani G, Savino A, Amato
MP, Petersen T, Fernandez-Bolanos R, Bergamaschi R, Iuliano G, Boz C, Lechner-Scott ], Deri N, Gray O, Verheul
F, Fiol M, Barnett M, van Munster E, Santiago V, Moore F, Slee M, Saladino ML, Alroughani R, Shaw C, Kasa K,
Petkovska-Boskova T, den Braber-Moerland L, Chapman ], Skromne E, Herbert ], Poehlau D, Needham M,
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Bacile EA, Arruda WO, Paine M, Singhal B, Vucic S, Cabrera-Gomez JA, Butzkueven H; MSBase Study Group¥,
Roger E, Despault P, Marriott M, Van der Walt A, King ], Kilpatrick T, Buzzard K, Jokubaitis V, Byron ], Morgan
L, Skibina O, Haartsen ], De Luca G, Di Tommaso V, Travaglini D, Pietrolongo E, di loia M, Farina D, Mancinelli
L, Paolicelli D, Iaffaldano P, Ignacio Rojas ], Patrucco L, Roullet E, Correale ], Ysrraelit C, Elisabetta C, Pucci E,
Williams D, Dark L, Shaygannejad V, Zwanikken C, Vella N, Sirbu CA.

PLoS One. 2013 May 21;8(5):e63480.

Combined administration of FVIII and rFVIla improves haemostasis in haemophilia A patients with high-

responding inhibitors - a thrombin generation-guided pilot study.
Livnat T, Martinowitz U, Azar-Avivi S, Zivelin A, Brutman-Barazani T, Lubetsky A, Kenet G.

Haemophilia. 2013 May 10

Updated consensus statement on biological agents for the treatment of rheumatic diseases, 2012.
Furst DE, Keystone EC, So AK, Braun ], Breedveld FC, Burmester GR, De Benedetti F, Dérner T, Emery P,

Fleischmann R, Gibofsky A, Kalden ]JR, Kavanaugh A, Kirkham B, Mease P, Rubbert-Roth A, Sieper ], Singer NG,
Smolen JS, Van Riel PL, Weisman MH, Winthrop KL.
Ann Rheum Dis. 2013 Apr;72 Suppl 2:ii2-34

Anti-TNF antibodies in Inflammatory Bowel Disease: do we finally know how it works?
Oikonomopoulos A, van Deen W, Hommes DW.

Curr Drug Targets. 2013 Apr 26.

ECCO position statement: The use of biosimilar medicines in the treatment of inflammatory bowel disease

(IBD).
Danese S, Gomollon F; on behalf of the Governing Board and Operational Board of ECCO.

J Crohns Colitis. 2013 Apr 25.
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When do we dare to stop biological or immunomodulatory therapy for Crohn's disease? Results of a
multidisciplinary European expert panel.

Pittet V, Froehlich F, Maillard MH, Mottet C, Gonvers J], Felley C, Vader JP, Burnand B, Michetti P, Schoepfer A;
the EPACT-II Update Panellists.

J Crohns Colitis. 2013 May 9
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Selected news of the month

EMA

Pending EC decision: Inflectra, infliximab

Opinion

June 2013

Inflectra is a biological medicinal product similar to the reference product Remicade (infliximab) authorised in
the European Union (EU) since 13 August 1999. Studies have shown Inflectra to have a comparable quality,
safety and efficacy profile to Remicade (infliximab).

A pharmacovigilance plan for Inflectra will be implemented as part of the marketing authorisation.

EMA

Pending EC decision: Remsima, infliximab

Opinion

June 2013

Remsima is a biological medicinal product similar to the reference product Remicade (infliximab)
authorised in the European Union since 13 August 1999. Studies have shown Remsima to have a
comparable quality, safety and efficacy profile to Remicade (infliximab).

A pharmacovigilance plan for Remsima will be implemented as part of the marketing authorisation.

Pending EC decision: Lemtrada, alemtuzumab
Opinion
June 2013

Opinion/decision on a Paediatric Investigation Plan (PIP): Humira, adalimumab
Therapeutic area: dermatology
June 2013

Human medicines European Public Assessment Report (EPAR): Cimzia, certolizumab pegol
Revision 7 authorised
June 2013
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Human medicines European Public Assessment Report (EPAR): Simponi, golimumab
Revision 13 authorised
June 2013

Human medicines European Public Assessment Report (EPAR): Remicade, infliximab
Revision 39 authorised
June 2013

Scientific guideline: Draft guideline on similar biological medicinal products containing biotechnology-derived
proteins as active substance: non-clinical and clinical issues

Draft, consultation open

June 2013

End of consultation : 30 November 2013

EMA draft
guideline. pdf

Workshop on the clinical investigation of new medicines for the treatment of multiple sclerosis

European Medicines Agency, London, UK, 17-Oct-2013
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