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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 December 2016 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.

Each month we draw your attention to a selection of articles that we think make a difference in their

respective fields.

In addition, you will find in this issue some regulatory news on biopharmaceuticals

We look forward to your visit on
Enjoy reading !

Best wishes

The ABIRISK management team
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website for more information and updates on the program.
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LITERATURE

This month's selected articles

1. This retrospective analysis shows the potential for reduction of ADA response with the restoration of
clinical effect when dosing methotrexate or azathioprine to patients who developed ADA to
Adalimumab after starting on mono-therapy for IBD. This effect had previously been observed with
Infliximab. In the present study, although only half the small number of patients treated with
immunomodulators benefitted through reduction of ADA, this observation indicates the potential for
use of immunomodulators as a treatment for ADA. Further work is needed to understand which
patients are most likely to benefit and by which mechanism(s) the effect manifests :

Addition of an immunomodulator can reverse antibody formation and loss of response in

patients treated with adalimumab.
Ungar B, Kopylov U, Engel T, Yavzori M, Fudim E, Picard O, Lang A, Williet N, Paul S, Chowers Y, Bar-Gil

Shitrit A, Eliakim R, Ben-Horin S, Roblin X.
Aliment Pharmacol Ther. 2016 Nov 16

2. The study further underlines the uselessness of Vit D supplementation in MS. As we know, Vit D is a
biomarker of UV (mostly sunlight) exposure and is decreased in ALL chronic medical conditions (from
chronic heart to chronic joint diseases) and therefore most likely related to reduced mobility. Vit D
supplementation is cosmetics of Vit D serum levels and totally misleading the patients in their hope the
disease is getting better if they take Vit D:

Immune regulatory effects of high dose vitamin D3 supplementation in a randomized controlled

trial in relapsing remitting multiplesclero s i s pati ents receiving | FNP,;
Muris AH, Smolders |, Rolf L, Thewissen M, Hupperts R, Damoiseaux |; SOLARIUM study group..

] Neuroimmunol. 2016 Nov 15;300:47-56.

3. vitamin D do have something to do with the risk of MS. One hypothesis of how vitamin D influence risk
for MS is the influence vitamin D has on early life ability to deal with infections. If that would be the
case it would be hard to repair by supplementary later in life.

Neonatal vitamin D status and risk of multiple sclerosis: A population-based case-control study.
Nielsen NM, Munger KL, Koch-Henriksen N, Hougaard DM, Magyari M, Jgrgensen KT, Lundqvist M,
Simonsen |, Jess T, Cohen A, Stenager E, Ascherio A.

Neurology. 2016 Nov 30
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Occurrence of Anti-Drug Antibodies against Interferon-Beta and Natalizumab in Multiple Sclerosis: A
Collaborative Cohort Analysis.

Bachelet D, Héssler S, Mbogning C, Link ], Ryner M, Ramanujam R, Auer M, Hyldgaard Jensen PE, Koch-
Henriksen N, Warnke C, Ingenhoven K, Buck D, Grummel V, Lawton A, Donnellan N, Hincelin-Mery A, Sikkema
D, Pallardy M, Kieseier B, Hemmer B, Hartung HP, Soelberg Sorensen P, Deisenhammer F, Dénnes P, Davidson
], Fogdell-Hahn A, Broét P; ABIRISK Consortium..

PLoS One. 2016 Nov 2;11(11):e0162752.

Prediction of short- and medium-term efficacy of biosimilar infliximab therapy. Do trough levels and antidrug

antibody levels or clinical and biochemical markers play a more important role?

Gonczi L, Vegh Z, Golovics PA, Rutka M, Gecse KB, Bor R, Farkas K, Szamosi T, Bene L, Gasztonyi B, Kristof T,
Lakatos L, Miheller P, Palatka K, Papp M, Patai A, Salamon A, Té6th GT, Vincze A, Biro E, Lovasz BD, Kurti Z,
Szepes Z, Molnar T, Lakatos PL.

] Crohns Colitis. 2016 Nov 12

Successful desensitization to natalizumab using a 1-solution protocol.
Pérez-Rodriguez E, Hernandez-Pérez MA, Martinez-Tadeo JA.
Ann Allergy Asthma Immunol. 2016 Nov 15.

The cross-reactivity of binding antibodies with different interferon beta formulations used as disease-

modifying drugs in multiple sclerosis patients.
Wencel-Warot A, Michalak S, Warot M, Kalinowska-Lyszczarz A, Kazmierski R.
Medicine (Baltimore). 2016 Nov;95(45):e5337.

Inhibition of interleukin-5 induced false positive anti-drug antibody responses against mepolizumab through

the use of a competitive blocking antibody.
Liao K, Meyer E, Lee TN, Loercher A, Sikkema D.
] Immunol Methods. 2016 Nov 23. pii: S0022-1759(16)30338-6.

Evaluating Immunogenicity Risk Due to Host Cell Protein Impurities in Antibody-Based Biotherapeutics.
Jawa V, Joubert MK, Zhang Q, Deshpande M, Hapuarachchi S, Hall MP, Flynn GC.
AAPS]. 2016 Nov;18(6):1439-1452.
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Strategies to Determine Assay Format for the Assessment of Neutralizing Antibody Responses to
Biotherapeutics.

Wu B, Chung S, Jiang XR, McNally ], Pedras-Vasconcelos ], Pillutla R, White JT, Xu Y, Gupta S.
AAPS]. 2016 Nov;18(6):1335-1350.

LC-MS/MS strategies for therapeutic antibodies and investigation into the quantitative impact of antidrug-
antibodies.

Ewles M, Mannu R, Fox C, Stanta J, Evans G, Goodwin L, Duffy ], Bell L, Estdale S, Firth D.

Bioanalysis. 2016 Dec;8(24):2565-2579.

Detection of anti-infliximab antibodies is impacted by antibody titer, infliximab level and IgG4 antibodies: a
systematic comparison of three different assays.

Afonso ], Lopes S, Gongalves R, Caldeira P, Lago P, Tavares de Sousa H, Ramos ], Gongalves AR, Ministro P, Rosa
I, Vieira Al, Coelho R, Tavares P, Soares ], Sousa AL, Carvalho D, Sousa P, da Silva JP, Meira T, Silva Ferreira F,
Dias CC, Chowers Y, Ben-Horin S, Magro F; on behalf Portuguese IBD Study Group (GEDII)..

Therap Adv Gastroenterol. 2016 Nov;9(6):781-794.

Validation of a Drug-Resistant Anti-Adalimumab Antibody Assay to Monitor Immunogenicity in the Presence

of High Concentrations of Adalimumab.
Bian S, Ferrante M, Gils A.

AAPS].2016 Nov 21.

Physiologically-based modeling to predict the clinical behavior of monoclonal antibodies directed against
lymphocyte antigens.

Glassman PM, Balthasar JP.
MAbs. 2016 Nov 28:0

Optimization on Fc for Improvement of Stability and Aggregation Resistance.
Chen X, Zeng F, Huang T, Cheng L, Liu H, Gong R.
Bioanalysis. 2016 Dec;8(23):2457-2474.

Humanizing glycosylation pathways in eukaryotic expression systems.
Khan AH, Bayat H, Rajabibazl M, Sabri S, Rahimpour A.
World ] Microbiol Biotechnol. 2017 Jan;33(1):4. Review.
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Infliximab Selectively Modulates the Circulating Blood Monocyte Repertoire in Crohn's Disease.
Slevin SM, Dennedy MC, Connaughton EP, Ribeiro A, Ceredig R, Griffin MD, Egan LJ.
Inflamm Bowel Dis. 2016 Dec;22(12):2863-2878.

Natalizumab treatment leads to an increase in circulating CXCR3-expressing B cells.
Saraste M, Penttila TL, Airas L.

Neurol Neuroimmunol Neuroinflamm. 2016 Oct 24;3(6):e292.

Serum level of reactive oxygen metabolites (ROM) at 12 weeks of treatment with biologic agents for
rheumatoid arthritis is a novel predictor for 52-week remission.

Nakajima A, Aoki Y, Sonobe M, Takahashi H, Saito M, Nakagawa K.

Clin Rheumatol. 2016 Nov 17.

Serological markers in diagnosis of pediatric inflammatory bowel disease and as predictors for early tumor
necrosis factor blocker therapy.

Olbjgrn C, Cvancarova Smastuen M, Thiis-Evensen E, Nakstad B, Vatn MH, Perminow G.
Scand ] Gastroenterol. 2016 Nov 25:1-6.

2016 White Paper on recent issues in bioanalysis: focus on biomarker assay validation (BAV) (Part 1 - small
molecules, peptides and small molecule biomarkers by LCMS).

Yang E, Welink ], Cape S, Woolf E, Sydor |, James C, Goykhman D, Arnold M, Addock N, Bauer R, Buonarati M,
Ciccimaro E, Dodda R, Evans C, Garofolo F, Hughes N, Islam R, Nehls C, Wilson A, Briscoe C, Bustard M, Coppola
L, Croft S, Drexler D, Ferrari L, Fraier D, Jenkins R, Kadavil ], King L, Li W, Lima Santos GM, Musuku A,
Ramanathan R, Saito Y, Savoie N, Summerfield S, Sun R, Tampal N, Vinter S, Wakelin-Smith ], Yue Q.
Bioanalysis. 2016 Oct 7.

2016 White Paper on recent issues in bioanalysis: focus on biomarker assay validation (BAV): (Part 3 - LBA,
biomarkers and immunogenicity).

Richards S, Amaravadi L, Pillutla R, Birnboeck H, Torri A, Cowan K], Papadimitriou A, Garofolo F, Satterwhite
C, Piccoli S, Wu B, Krinos-Fiorotti C, Allinson |, Berisha F, Cocea L, Croft S, Fraser S, Galliccia F, Gorovits B,
Gupta S, Gupta V, Haidar S, Hottenstein C, Ishii-Watabe A, Jani D, Kadavil ], Kamerud ], Kramer D, Litwin V,
Lima Santos GM, Nelson R, Ni Y, Pedras-Vasconcelos ], Qiu Y, Rhyne P, Safavi A, Saito Y, Savoie N, Scheibner K,
Schick E, Siguenza PY, Smeraglia ], Staack RF, Subramanyam M, Sumner G, Thway T, Uhlinger D, Ullmann M,
Vitaliti A, Welink ], Whiting CC, Xue L, Zeng R.

Bioanalysis. 2016 Dec;8(23):2475-2496.
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2016 White Paper on recent issues in bioanalysis: focus on biomarker assay validation (BAV): (Part 2 - Hybrid
LBA/LCMS and input from regulatory agencies).

Song A, Lee A, Garofolo F, Kaur S, Duggan ], Evans C, Palandra ], Donato LD, Xu K, Bauer R, Bustard M, Chen L,
Cocea L, Croft S, Galliccia F, Haidar S, Hughes N, Ishii-Watabe A, Islam R, Jones B, Kadavil ], Krantz C, Lima
Santos GM, Olah T, Pedras-Vasconcelos ], Staelens L, Saito Y, Savoie N, Scheibner K, Spitz S, Tampal N, Thomas
E, Vinter S, Wakelin-Smith ], Welink |, Zeng ], Zhou S.

Bioanalysis. 2016 Dec;8(23):2457-2474.

Bioequivalence, safety and immunogenicity of Bl 695501, an adalimumab biosimilar candidate, compared
with the reference biologic in a randomized, double-blind, active comparator phase I clinical study

(VOLTAIRE®-PK) in healthy subjects.

Wynne C, Altendorfer M, Sonderegger I, Gheyle L, Ellis-Pegler R, Buschke S, Lang B, Assudani D, Athalye S,
Czeloth N.

Expert Opin Investig Drugs. 2016 Dec;25(12):1361-1370.

Biosimilars: The US Regulatory Framework.
Christl LA, Woodcock ], Kozlowski S.

Annu Rev Med. 2016 Oct 28.

Monoclonal Antibody and Fusion Protein Biosimilars Across Therapeutic Areas: A Systematic Review of
Published Evidence.

Jacobs I, Petersel D, Shane LG, Ng CK, Kirchhoff C, Finch G, Lula S.
BioDrugs. 2016 Dec;30(6):489-523. Review.

Demonstration of physicochemical and functional similarity between the proposed biosimilar adalimumab
MSB11022 and Humira®.

Magnenat L, Palmese A, Fremaux C, D'Amici F, Terlizzese M, Rossi M, Chevalet L.
MAbs. 2016 Nov 17:0.

Biosimilars for the Treatment of Chronic Inflammatory Diseases: A Systematic Review of Published Evidence.
Jacobs I, Petersel D, Isakov L, Lula S, Lea Sewell K.
BioDrugs. 2016 Dec;30(6):525-570. Review.
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Immunogenicity of Murine mPEG-Red Blood Cells and the Risk of Anti-PEG Antibodies in Human Blood
Donors.

Le Y, Toyofuku WM, Scott MD.

Exp Hematol. 2016 Nov 15.

New insights into the immunopathogenesis of systemic lupus erythematosus.
Tsokos GC, Lo MS, Reis PC, Sullivan KE.

Nat Rev Rheumatol. 2016 Nov 22;12(12):716-730.

Cross-talk between iNKT cells and monocytes triggers an atheroprotective immune response in SLE patients
with asymptomatic plaque.

Smith, E; Croca, S; Waddington, K; Sofat, R; Griffin, M; Nicolaides, A; Isenberg, D; Ines Pineda Torra, Anisur
Rahman and Elizabeth C. Jury
Science Immunology)2 Dec 2016. Vol. 1, Issue 6

Safety, pharmacokinetics, and pharmacodynamics of RSLV-132, an RNase-Fc fusion protein in systemic lupus
erythematosus: a randomized, double-blind, placebo-controlled study.

Burge DJ, Eisenman ], Byrnes-Blake K, Smolak P, Lau K, Cohen SB, Kivitz AJ, Levin R, Martin RW, Sherrer Y,
Posada JA.

Lupus. 2016 Nov 16. pii: 0961203316678675.

Head-to-head comparison of certolizumab pegol versus adalimumab in rheumatoid arthritis: 2-year efficac
and safety results from the randomised EXXELERATE study.

Smolen JS, Burmester GR, Combe B, Curtis JR, Hall S, Haraoui B, van Vollenhoven R, Cioffi C, Ecoffet C, Gervitz
L, Ionescu L, Peterson L, Fleischmann R.

Lancet. 2016 Nov 11. pii: S0140-6736(16)31651-8.
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Comparison of treatment response, remission rate and drug adherence in polyarticular juvenile idiopathic
arthritis patients treated with etanercept, adalimumab or tocilizumab.

Horneff G, Klein A, Klotsche ], Minden K, Huppertz HI, Weller-Heinemann F, Kuemmerle-Deschner |, Haas JP,
Hospach A.

Arthritis Res Ther. 2016 Nov 24;18(1):272.

Comparative usability study for a certolizumab pegol autoinjection device in patients with rheumatoid
arthritis.

Domanska B, VanLunen B, Peterson L, Mountian I, Schiff M.

Expert Opin Drug Deliv. 2016 Nov 18:1-8.

Tofacitinib Versus Biologic Treatments in Patients With Active Rheumatoid Arthritis Who Have Had an

Inadequate Response to Tumor Necrosis Factor Inhibitors: Results From a Network Meta-analysis.
Vieira MC, Zwillich SH, Jansen JP, Smiechowski B, Spurden D, Wallenstein GV.

Clin Ther. 2016 Nov 23.

Tapering biologics in rheumatoid arthritis: a pragmatic approach for clinical practice.
Lenert A, Lenert P.

Clin Rheumatol. 2016 Nov 28.

Denosumab: Targeting the RANKL pathway to treat Rheumatoid Arthritis.
Chiu YG, Ritchlin CT.

Expert Opin Biol Ther. 2016 Nov 22.

Five-year Safety Data from 5 Clinical Trials of Subcutaneous Golimumab in Patients with Rheumatoid
Arthritis, Psoriatic Arthritis, and Ankylosing Spondylitis.

Kay ], Fleischmann R, Keystone E, Hsia EC, Hsu B, Zhou Y, Goldstein N, Braun J.

] Rheumatol. 2016 Nov 1.

Comparable Efficacy of Abatacept Used as First-line or Second-line Biological Agent for Severe Juvenile
Idiopathic Arthritis-related Uveitis.

Birolo C, Zannin ME, Arsenyeva S, Cimaz R, Miserocchi E, Dubko M, Deslandre CJ, Falcini F, Alessio M, La Torre
F, Denisova E, Martini G, Nikishina I, Zulian F.

] Rheumatol. 2016 Nov;43(11):2068-2073.

Immunosuppressive Activity of Abatacept on Circulating T Helper Lymphocytes from Juvenile Idiopathic
Arthritis Patients.

Maggi L, Cimaz R, Capone M, Santarlasci V, Rossi MC, Mazzoni A, Montaini G, Pagnini I, Giani T, Simonini G,
Scaletti C, Liotta F, Maggi E, Annunziato F, Cosmi L.

Int Arch Allergy Immunol. 2016;171(1):45-53.
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A Randomized, Double-Blind, Placebo-Controlled Phase 2 Study of Brodalumab in Patients With Moderate-to-
Severe Crohn's Disease.

Targan SR, Feagan B, Vermeire S, Panaccione R, Melmed GY, Landers C, Li D, Russell C, Newmark R, Zhang N,
Chon Y, Hsu YH, Lin SL, Klekotka P.

Am ] Gastroenterol. 2016 Nov;111(11):1599-1607.

Association Between Low Trough Levels of Vedolizumab During Induction Therapy for Inflammatory Bowel
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