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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 ABIRISK  project "Anti-Biopharmaceutical Immunization: Prediction and 

Analysis of Clinical Re to Minimize the Risk", 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. 

http://www.abirisk.eu/index.html
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WELCOME 

 

Dear Reader, 

 

 

 We would like to welcome you to the April 2015 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 Deehan et al. on the management of unwanted immunogenicity of 

therapeutic proteins, mainly reporting on discussions that took place at the European Immunogenicity 

Platform annual symposium in February 2014.   

  

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

 

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

 

Enjoy reading ! 

 

Best wishes  

 

 

The ABIRISK management team 

 

http://www.abirisk.eu/index.html
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This month's selected article 
 

 

The introduction of biopharmaceuticals products (BPs) has been a critical step forward in the treatment of 

many severe diseases. A major limitation to the use of BPs remains the development of anti-drug antibodies 

(ADA) in a subset of patients. ADA may decrease the efficacy of BPs by neutralizing them or modifying their 

clearance, and they may be associated with BP-specific hypersensitivity reactions. The prediction, prevention 

and cure of anti-drug immunogenicity are thus major goals in biopharmaceutical drug development and 

patient safety. 

In this paper, Deehan et al. review the critical topics discussed at the February 2014 European 

Immunogenicity Platform Symposium around unwanted BPs immunogenicity.  

Namely, they report that a better understanding of BPs immunogenicity and a potential reduction of its 

clinical consequences may rely upon : 1) the use of innovative in silico, in vitro and in vivo immunogenicity 

prediction tools; 2 ) further improvement of ADA assays performance, in particular with respect to sensitivity 

and drug tolerance thresholds; 3) refined analysis of the clinical relevance of ADA in treated patients.  

 

Such multidisciplinary and integrated approach is the one chosen by the ABIRISK consortium to analyze the 

mechanisms and consequences of immunization against biopharmaceutical products in Hemophilia A, 

Multiple sclerosis and in Inflammatory diseases: inflammatory rheumatisms -including adult and juvenile 

rheumatoid arthritis- and inflammatory bowel diseases. 

 

 

 

Managing unwanted immunogenicity of biologicals. 

Deehan M, Garcês S, Kramer D, Baker MP, Rat D, Roettger Y, Kromminga A. 

Autoimmun Rev. 2015 Mar 2.  

 

  

http://www.ncbi.nlm.nih.gov/pubmed/25742758
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Immunogenicity 
 

 Antidrug antibodies against TNF-blocking agents: correlations between disease activity, hypersensitivity 

reactions, and different classes of immunoglobulins. 
Benucci M, Li Gobbi F, Meacci F, Manfredi M, Infantino M, Severino M, Testi S, Sarzi-Puttini P, Ricci C, Atzeni F. 
Biologics. 2015 Feb 17;9:7-12 
 

Do neutralising antibodies against exogenous interferon-beta inhibit endogenous signalling pathways? 
Fine D, Dattani A, Moreira I, Giovannoni G, Marta M. 
Mult Scler Relat Disord. 2015 Jan;4(1):88-91.  

 

Evaluation of the impact of neutralizing antibodies on IFNβ response. 

Bertolotto A. 

Clin Chim Acta. 2015 Mar 10.  

 

Antibodies to infliximab and adalimumab in patients with rheumatoid arthritis in clinical remission: a cross-

sectional study. 
Eng GP, Bendtzen K, Bliddal H, Stoltenberg M, Szkudlarek M, Fana V, Lindegaard HM, Omerovic E, Højgaard P, 

Jensen EK, Bouchelouche PN. 
Arthritis. 2015;2015:784825. 
 

A case of Crohn's disease that developed anti-infliximab and anti-adalimumab antibodies. 

Takahashi K, Fujimoto T, Shioya M, Nishida A, Bamba S, Inatomi O, Imaeda H, Kitoh K, Andoh A. 

Clin J Gastroenterol. 2015 Mar 21.  

 

 

Methods 
 

Statistical approaches for the determination of cut points in anti-drug antibody bioassays. 

Schaarschmidt F, Hofmann M, Jaki T, Grün B, Hothorn LA. 

J Immunol Methods. 2015 Mar;418:84-100.  

 

Protein aggregation and its impact on product quality. 
Roberts CJ. 
Curr Opin Biotechnol. 2014 Dec;30:211-7 

 

Thermally induced degradation pathways of three different antibody-based drug development candidates. 

Fincke A, Winter J, Bunte T, Olbrich C. 

Eur J Pharm Sci. 2014 Oct 1;62:148-60.  

 

http://www.ncbi.nlm.nih.gov/pubmed/25733803
http://www.ncbi.nlm.nih.gov/pubmed/25733803
http://www.ncbi.nlm.nih.gov/pubmed/25787060
http://www.ncbi.nlm.nih.gov/pubmed/25769291
http://www.ncbi.nlm.nih.gov/pubmed/25759761
http://www.ncbi.nlm.nih.gov/pubmed/25759761
http://www.ncbi.nlm.nih.gov/pubmed/25795267
http://www.ncbi.nlm.nih.gov/pubmed/25733352
http://www.ncbi.nlm.nih.gov/pubmed/25173826
http://www.ncbi.nlm.nih.gov/pubmed/24878389
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Structure-based development and optimization of therapy antibody drugs against TNFα. 

Fu W, Wang X, Yang W, Takeda H, Hu S, Lou Z, Zhao J, Bethune AN, Guo Y. 

Amino Acids. 2015 Mar 14.  

 

Expression of anti-Tumor Necrosis Factor alpha (TNFα) Single Chain Variable Fragment (scFv) in Spirodela 

punctata plants transformed with Agrobacterium tumefaciens. 

Parthasarathy B, P K S, Venkataraman K, Vijayalakshmi MA. 

Biotechnol Appl Biochem. 2015 Mar 17.  

 

Animal models 
 

  

Animal models of rheumatoid arthritis: How informative are they? 

McNamee K, Williams R, Seed M. 

Eur J Pharmacol. 2015 Mar 27.  

 

Mouse Models of Multiple Sclerosis: Lost in translation? 
Baker D, Amor S. 
Curr Pharm Des. 2015 Mar 16.  

 

Cathepsin S inhibition suppresses systemic lupus erythematosus and lupus nephritis because cathepsin S is 

essential for MHC class II-mediated CD4 T cell and B cell priming. 

Rupanagudi KV, Kulkarni OP, Lichtnekert J, Darisipudi MN, Mulay SR, Schott B, Gruner S, Haap W, Hartmann G, 

Anders HJ. 

Ann Rheum Dis. 2015 Feb;74(2):452-63.  

 

 

Biomarkers 
 

HLA-DRB1 does not have a role in clinical response to interferon-beta among Iranian multiple sclerosis 

patients. 
Samadzadeh S, Tabibian E, Sabokbar T, Shakoori A, Dehgolan SR, Armaki SA, Aslanbeigi B, Abolfazli R. 
J Neurol Sci. 2015 Mar 9. 

 

 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/25772818
http://www.ncbi.nlm.nih.gov/pubmed/25786575
http://www.ncbi.nlm.nih.gov/pubmed/25786575
http://www.ncbi.nlm.nih.gov/pubmed/25824900
http://www.ncbi.nlm.nih.gov/pubmed/25777759
http://www.ncbi.nlm.nih.gov/pubmed/24300027
http://www.ncbi.nlm.nih.gov/pubmed/24300027
http://www.ncbi.nlm.nih.gov/pubmed/25824849
http://www.ncbi.nlm.nih.gov/pubmed/25824849
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FCGR polymorphisms in the treatment of rheumatoid arthritis with Fc-containing TNF inhibitors. 

Montes A, Perez-Pampin E, Joven B, Carreira P, Fernández-Nebro A, Del Carmen Ordóñez M, Navarro-Sarabia 

F, Moreira V, Vasilopoulos Y, Sarafidou T, Caliz R, Ferrer MA, Cañete JD, de la Serna AR, Magallares B, Narváez 

J, Gómez-Reino JJ, Gonzalez A. 

Pharmacogenomics. 2015 Mar;16(4):333-45.  

 

Hematopoietic mobilization: Potential biomarker of response to natalizumab in multiple sclerosis. 
Mattoscio M, Nicholas R, Sormani MP, Malik O, Lee JS, Waldman AD, Dazzi F, Muraro PA. 
Neurology. 2015 Mar 11.  
 

Experimental colitis models: Insights into the pathogenesis of inflammatory bowel disease and translational 

issues. 

Valatas V, Bamias G, Kolios G. 

Eur J Pharmacol. 2015 Mar 23.  

 

 

Systemic Lupus Erythematosus 
 

 
Emerging biological therapies for systemic lupus erythematosus. 
Mok CC. 
Expert Opin Emerg Drugs. 2014 Jun;19(2):303-22.  

  

Progress with the use of monoclonal antibodies for the treatment of systemic lupus erythematosus. 

Jordan N, Lutalo PM, D'Cruz DP. 

Immunotherapy. 2015 Mar;7(3):255-70.  

 

T cells as a therapeutic target in SLE. 

Comte D, Karampetsou MP, Tsokos GC. 

Lupus. 2015 Apr;24(4-5):351-63.  

 

First-in-human trial of the safety, pharmacokinetics and immunogenicity of a PEGylated anti-CD40L antibody 

fragment (CDP7657) in healthy individuals and patients with systemic lupus erythematosus. 

Tocoian A, Buchan P, Kirby H, Soranson J, Zamacona M, Walley R, Mitchell N, Esfandiari E, Wagner F, Oliver R. 

Lupus. 2015 Mar 16.  

 

 

http://www.ncbi.nlm.nih.gov/pubmed/25823782
http://www.ncbi.nlm.nih.gov/pubmed/25762712
http://www.ncbi.nlm.nih.gov/pubmed/25814256
http://www.ncbi.nlm.nih.gov/pubmed/25814256
http://www.ncbi.nlm.nih.gov/pubmed/24588398
http://www.ncbi.nlm.nih.gov/pubmed/25804478
http://www.ncbi.nlm.nih.gov/pubmed/25801878
http://www.ncbi.nlm.nih.gov/pubmed/25784719
http://www.ncbi.nlm.nih.gov/pubmed/25784719
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Rheumatoid Arthritis 
 

 
Canakinumab: A Review of Its Use in the Management of Systemic Juvenile Idiopathic Arthritis. 

Hoy SM. 

BioDrugs. 2015 Mar 31.  

 

Comparable efficacy and safety between tacrolimus and methotrexate in combination with abatacept in 

patients with rheumatoid arthritis; a retrospective observational study in the TBC Registry. 
Fujibayashi T, Takahashi N, Kida D, Kaneko A, Hirano Y, Fukaya N, Yabe Y, Oguchi T, Tsuboi S, Miyake H, 

Takemoto T, Kawasaki M, Ishiguro N, Kojima T. 
Mod Rheumatol. 2015 Mar 16:1-19. 

 

Rheumatoid Arthritis: an Evolutionary Force in Biologics. 

Brown PM, Isaacs JD. 

Curr Pharm Des. 2015 Mar 10.  

 

An examination of the mechanisms involved in secondary clinical failure to adalimumab or etanercept in 

inflammatory arthropathies. 
Bandrés Ciga S, Salvatierra J, López-Sidro M, García-Sánchez A, Durán R, Vives F, Raya-Álvarez E. 
J Clin Rheumatol. 2015 Apr;21(3):115-9.  

 

FcGR genetic polymorphisms and the response to adalimumab in patients with rheumatoid arthritis. 
Dávila-Fajardo CL, van der Straaten T, Baak-Pablo R, Medarde Caballero C, Cabeza Barrera J, Huizinga TW, 

Guchelaar HJ, Swen JJ. 
Pharmacogenomics. 2015 Mar;16(4):373-81.  

 

Towards optimal cut-off trough levels of adalimumab and etanercept for a good therapeutic response in 

rheumatoid arthritis. Results of the INMUNOREMAR study. 

Sanmarti R, Inciarte-Mundo J, Estrada-Alarcon P, Garcia-Manrique M, Narvaez J, Rodriguez-Moreno J, Gomez-

Centeno A, Pascal M, Yagüe J. 

Ann Rheum Dis. 2015 Mar 24.  

 

Novel therapeutic targets in rheumatoid arthritis. 

Koenders MI, van den Berg WB. 

Trends Pharmacol Sci. 2015 Feb 27.  

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/25822149
http://www.ncbi.nlm.nih.gov/pubmed/25775147
http://www.ncbi.nlm.nih.gov/pubmed/25775147
http://www.ncbi.nlm.nih.gov/pubmed/25760301
http://www.ncbi.nlm.nih.gov/pubmed/25807089
http://www.ncbi.nlm.nih.gov/pubmed/25807089
http://www.ncbi.nlm.nih.gov/pubmed/25823785
http://www.ncbi.nlm.nih.gov/pubmed/25805737
http://www.ncbi.nlm.nih.gov/pubmed/25805737
http://www.ncbi.nlm.nih.gov/pubmed/25732812
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Inflammatory Bowel Diseases 
 

 

Population pharmacokinetic analysis of certolizumab pegol in patients with Crohn's disease. 
Wade JR, Parker G, Kosutic G, Feagen BG, Sandborn WJ, Laveille C, Oliver R. 
J Clin Pharmacol. 2015 Mar 4.  

 

PRISMA--efficacy and safety of vedolizumab for inflammatory bowel diseases: a systematic review and meta-

analysis of randomized controlled trials. 
Wang MC, Zhang LY, Han W, Shao Y, Chen M, Ni R, Wang GN, Wei FX, Zhang YW, Xu XD, Zhang YC. 
Medicine (Baltimore). 2014 Dec;93(28):e326.  

 

Safety of infliximab for the treatment of inflammatory bowel disease: current understanding of the potential 

for serious adverse events. 

Khanna R, Feagan BG. 

Expert Opin Drug Saf. 2015 Mar 29:1-11.  

 

Comparative efficacy of golimumab, infliximab, and adalimumab for moderately to severely active ulcerative 

colitis: a network meta-analysis accounting for differences in trial designs. 

Thorlund K, Druyts E, Toor K, Mills EJ. 

Expert Rev Gastroenterol Hepatol. 2015 Mar 12:1-8.  

 

Current, new and future biological agents on the horizon for the treatment of inflammatory bowel diseases. 

Amiot A, Peyrin-Biroulet L. 

Therap Adv Gastroenterol. 2015 Mar;8(2):66-82.  

 

Efficacy and safety of antiintegrin antibody for inflammatory bowel disease: a systematic review and meta-

analysis. 

Lin L, Liu X, Wang D, Zheng C. 

Medicine (Baltimore). 2015 Mar;94(10):e556.  

 

Adalimumab trough levels and response to biological treatment in patients with inflammatory bowel disease: 

a useful cutoff in clinical practice. 

Bodini G, Giannini EG, Savarino EV, Savarino V. 

Am J Gastroenterol. 2015 Mar;110(3):472-3.  

 

 

http://www.ncbi.nlm.nih.gov/pubmed/25735646
http://www.ncbi.nlm.nih.gov/pubmed/25526490
http://www.ncbi.nlm.nih.gov/pubmed/25526490
http://www.ncbi.nlm.nih.gov/pubmed/25819509
http://www.ncbi.nlm.nih.gov/pubmed/25819509
http://www.ncbi.nlm.nih.gov/pubmed/25763862
http://www.ncbi.nlm.nih.gov/pubmed/25763862
http://www.ncbi.nlm.nih.gov/pubmed/25729432
http://www.ncbi.nlm.nih.gov/pubmed/25761174
http://www.ncbi.nlm.nih.gov/pubmed/25761174
http://www.ncbi.nlm.nih.gov/pubmed/25743715
http://www.ncbi.nlm.nih.gov/pubmed/25743715
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Multiple Sclerosis 
 

 

Update on the Autoimmune Pathology of Multiple Sclerosis: B-Cells as Disease-Drivers and Therapeutic 

Targets. 
von Büdingen HC, Palanichamy A, Lehmann-Horn K, Michel BA, Zamvil SS. 

Eur Neurol. 2015 Mar 25;73(3-4):238-246 

. 
Switching therapies in MS: what are the options? 

Markowitz CE. 

J Clin Psychiatry. 2015 Feb;76(2):e6.  

 

Endogenous Interferon-β-Inducible Gene Expression and Interferon-β-Treatment Are Associated with 

Reduced T Cell Responses to Myelin Basic Protein in Multiple Sclerosis. 

Börnsen L, Romme Christensen J, Ratzer R, Hedegaard C, Søndergaard HB, Krakauer M, Hesse D, Nielsen CH, 

Sorensen PS, Sellebjerg F. 

PLoS One. 2015 Mar 4;10(3):e0118830.  

 

 

TRAIL and TRAIL receptors splice variants during long-term interferon β treatment of patients with multiple 

sclerosis: evaluation as biomarkers for therapeutic response. 

López-Gómez C, Oliver-Martos B, Pinto-Medel MJ, Suardiaz M, Reyes-Garrido V, Urbaneja P, Fernández Ó, 

Leyva L. 

J Neurol Neurosurg Psychiatry. 2015 Mar 3.  

 

Pathological mechanisms in progressive multiple sclerosis. 

Mahad DH, Trapp BD, Lassmann H. 

Lancet Neurol. 2015 Feb;14(2):183-193 

 

A critical appraisal of daclizumab use as emerging therapy in multiple sclerosis. 
D'Amico E, Messina S, Caserta C, Patti F. 
Expert Opin Drug Saf. 2015 Mar 31:1-12.  
 

Natalizumab discontinuation in patients with multiple sclerosis: Profiling risk and benefits at 
therapeutic crossroads. 
Prosperini L, Annovazzi P, Capobianco M, Capra R, Buttari F, Gasperini C, Galgani S, Solaro C, 
Centonze D, Bertolotto A, Pozzilli C, Ghezzi A. 
Mult Scler. 2015 Feb 19. 
 
 
 

http://www.ncbi.nlm.nih.gov/pubmed/25824054
http://www.ncbi.nlm.nih.gov/pubmed/25824054
http://www.ncbi.nlm.nih.gov/pubmed/25742221
http://www.ncbi.nlm.nih.gov/pubmed/25738751
http://www.ncbi.nlm.nih.gov/pubmed/25738751
http://www.ncbi.nlm.nih.gov/pubmed/25736057
http://www.ncbi.nlm.nih.gov/pubmed/25736057
http://www.ncbi.nlm.nih.gov/pubmed/25772897
http://www.ncbi.nlm.nih.gov/pubmed/25826609
http://www.ncbi.nlm.nih.gov/pubmed/25698174
http://www.ncbi.nlm.nih.gov/pubmed/25698174
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Genome-Wide DNA Methylation Profiles Indicate CD8+ T Cell Hypermethylation in Multiple 
Sclerosis. 
Bos SD, Page CM, Andreassen BK, Elboudwarej E, Gustavsen MW, Briggs F, Quach H, Leikfoss IS, 
Bjølgerud A, Berge T, Harbo HF, Barcellos LF. 
PLoS One. 2015 Mar 3;10(3):e0117403 
 

Evaluating response to disease-modifying therapy in relapsing multiple sclerosis. 
Freedman MS, Abdoli M. 
Expert Rev Neurother. 2015 Apr;15(4):407-23.  

 
 

Hemophilia 
 

 

Biological therapies for inherited diseases: social and bioethical considerations. Hemophilia as an example. 
Liras A. 
Expert Opin Biol Ther. 2015 Mar 31:1-10.  

 

Role of enhanced half-life factor VIII and IX in the treatment of haemophilia. 

Mahdi AJ, Obaji SG, Collins PW. 

Br J Haematol. 2015 Mar 7.  

 

 

Acquired hemophilia a successfully treated with rituximab. 

D'Arena G, Grandone E, Di Minno MN, Musto P, Di Minno G. 

Mediterr J Hematol Infect Dis. 2015 Mar 1;7(1):e2015024.  

 

 

 

Basic immunology 
 

Differentiation and maintenance of long-lived plasma cells. 
Kometani K, Kurosaki T. 
Curr Opin Immunol. 2015 Apr;33:64-69.  
 
Primary immunoglobulin repertoire development: time and space matter. 
Granato A, Chen Y, Wesemann DR. 
Curr Opin Immunol. 2015 Apr;33:126-131.  
 
 

http://www.ncbi.nlm.nih.gov/pubmed/25734800
http://www.ncbi.nlm.nih.gov/pubmed/25734800
http://www.ncbi.nlm.nih.gov/pubmed/25764966
http://www.ncbi.nlm.nih.gov/pubmed/25826280
http://www.ncbi.nlm.nih.gov/pubmed/25754016
http://www.ncbi.nlm.nih.gov/pubmed/25745551
http://www.ncbi.nlm.nih.gov/pubmed/25677584
http://www.ncbi.nlm.nih.gov/pubmed/25797714
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The ins and outs of MHC class II-mediated antigen processing and presentation. 
Roche PA, Furuta K. 
Nat Rev Immunol. 2015 Apr;15(4):203-16.  
 

 

 

Opinions/Commentaries/Across diseases reviews 
 

 

 

Therapeutics to block autoantibody initiation and propagation in systemic lupus erythematosus and 

rheumatoid arthritis. 

Suurmond J, Zou YR, Kim SJ, Diamond B. 

Sci Transl Med. 2015 Mar 25;7(280):280ps5 

 

Hypersensitivity to biological agents-updated diagnosis, management, and treatment. 
Galvão VR, Castells MC. 
J Allergy Clin Immunol Pract. 2015 Mar-Apr;3(2):175-85.  

 

 

Regulatory B Cells and Mechanisms. 
Rincón-Arévalo H, Sanchez-Parra CC, Castaño D, Yassin L, Vásquez G. 
Int Rev Immunol. 2015 Mar 20.  

http://www.ncbi.nlm.nih.gov/pubmed/25720354
http://www.ncbi.nlm.nih.gov/pubmed/25810309
http://www.ncbi.nlm.nih.gov/pubmed/25810309
http://www.ncbi.nlm.nih.gov/pubmed/25754718
http://www.ncbi.nlm.nih.gov/pubmed/25793964
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EMA 
 

 

Scientific guideline: Final guideline on adjustment for baseline covariates in clinical trials 

Adopted 

March 2015 

 

Scientific guideline: Guideline on clinical investigation of medicinal products for the treatment of systemic 

lupus erythematosus and lupus nephritis, 

Adopted 

March 2015 

 

Overview of external comments received on the 'Guideline on clinical investigation of medicinal products for 

the treatment of systemic lupus erythematosus, and lupus nephritis' 

March 2015 

 

Human medicines European public assessment report (EPAR): MabThera, rituximab 
 Revision: 35, Authorised 

March 2015 

 

Orphan designation: Vatreptacog alfa (activated) 

Updated 

March 2015 

 

 

 

 

 

 

http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2015/03/WC500184923.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2015/03/WC500184889.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2015/03/WC500184889.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Overview_of_comments/2015/03/WC500184890.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Overview_of_comments/2015/03/WC500184890.pdf
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/000165/human_med_000897.jsp&mid=WC0b01ac058001d124
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/orphans/2012/09/human_orphan_001114.jsp&mid=WC0b01ac058001d12b

