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CLINICAL TRIALS AND OBSERVATIONS

Recombinant long-acting glycoPEGylated factor IX in hemophilia B:
a multinational randomized phase 3 trial

Peter W. Collins," Guy Young,? Karin Knobe,® Faraizah Abdul Karim,* Pantep Angchaisuksiri,® Claus Banner,®
Tiirkiz Giirsel,” Johnny Mahlangu,® Tadashi Matsushita,® Eveline P. Mauser-Bunschoten, '® Johannes Oldenburg, '
Christopher E. Walsh,'? and Claude Negrier,'® for the paradigm 2 Investigators

"Arthur Bloom Haemophilia Centre, Institute of Infection and Immunity, School of Medicine, Cardiff University, Cardiff, United Kingdom; Hemostasis and
Thrombosis Center, Children’s Hospital Los Angeles, University of Southern California Keck School of Medicine, Los Angeles, CA; *Haemophilia R&D
Portfolio, Novo Nordisk A/S, Soeborg, Denmark; “Haemophilia Centre, National Blood Centre, Kuala Lumpur, Malaysia; *Division of Hematology,
Department of Medicine, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand; ®Haemophilia Clinical Operations, Novo
Nordisk A/S, Soeborg, Denmark; “Gazi University Medical School, Ankara, Turkey; ®Haemophilia Comprehensive Care Centre, Faculty of Health Sciences,
National Health Laboratory Services and University of the Witwatersrand, Johannesburg, South Africa; *Department of Transfusion Medicine, Nagoya
University Hospital, Nagoya, Japan; '°Van Crevelidkiiniek, University Medical Centre, Utrecht, The Netherlands; 'institute of Experimental Haematology
and Transfusion Medicine, University Clinic Bonn, Bonn, Germany; *2Division of Hematology and Medical Oncology, Mount Sinai Medical Center, New York,
NY; and "®Hépital Edouard Herriot, University Claude Bernard Lyon 1, Lyon, France

¢ Nonacog beta pegol, a
recombinant glycoPEGylated
FIX with extended half-life,
was developed to improve
care for patients with
hemophilia B.

e Weekly prophylaxis with
nonacog beta pegol was well
tolerated and was associated
with low bleeding rates and an
improved quality of life.

This multinational, randomized, single-blind trial investigated the safety and efficacy of
nonacog beta pegol, a recombinant glycoPEGylated factor IX (FIX) with extended half-
life, in 74 previously treated patients with hemophilia B (FIX activity <2 1U/dL). Patients
received prophylaxis for 52 weeks, randomized to either 10 IU/kg or 40 IU/kg once weekly
or to on-demand treatment of 28 weeks. No patients developed inhibitors, and no safety
concerns were identified. Three hundred forty-five bieeding episodes were treated, with an
estimated success rate of 92.2%. The median annualized bleeding rates (ABRs) were
1.04 in the 40 IU/kg prophylaxis group, 2.93 in the 10 1U/kg prophylaxis group, and
15.58 in the on-demand treatment group. In the 40 IU/kg group, 10 (66.7%) of 15
patients experienced no bleeding episodes into target joints compared with 1 (7.7%)
of 13 patients in the 10 IU/kg group. Health-related quality of life (HR-QoL) assessed
with the EuroQoL.-5 Dimensions visual analog scale score improved from a median of 75
to 90 in the 40 1U/kg prophylaxis group. Nonacog beta pegol was well tolerated and
efficacious for the treatment of bleeding episodes and was associated with low ABRs in
patients receiving prophylaxis. Once-weekly prophylaxis with 40 1U/kg resolved target

joint bleeds in 66.7% of the affected patients and improved HR-Qol. This trial was registered at www.clinicaltrials.gov as

#NCT01333111. (Blood. 2014;124(26):3880-3886)

Introduction

Hemophilia B is an X-linked recessive congenital bleeding disorder
caused by adeficiency of factor IX (FIX), resulting in impaired blood
coagulation. The severe and moderate forms with 5 IU/dL or lower
FIX activity manifest with increased frequency of bleeding episodes,
often into joints and muscles. Recurrent bleeding into the same
joints, often referred to as target joints, may lead to hemophilic
arthropathy, which, over time, results in significant morbidity and
disability in a large fraction of patients with hemophilia.”> The
primary aim of hemophilia care is to prevent bleeding by regular
intravenous injections (2-3 times per week) with concentrates of the
deficient coagulation factor.! The most serious complication of
replacement therapy today is the development of neutralizing FIX
antibodies (FIX inhibitors).>® Nonacog beta pegol is a recombinant

FIX derivative produced without human- or animal-derived mate-
rials. A 40-kDa polyethylene glycol (PEG) moiety is attached to
the FIX activation peptide by site-directed glycoPEGylation.
The activation peptide with the PEG is cleaved off during the
coagulation process to leave native activated FIX.”® Pharmacoki-
netic data from the first human dose trial demonstrated a 5-fold
increase in terminal half-life compared with commercially avail-
able standard FIX products, offering the possibility of once-weekly
prophylaxis.’

The aim of this prospective, multinational, randomized, single-
blind, phase 3 clinical trial was to evaluate the safety (including
immunogenicity), efficacy, and pharmacokinetics of nonacog beta
pegol in previously treated patients with hemophilia B.

Submitted May 7, 2014; accepted September 8, 2014. Prepublished online as
Blood First Edition paper, September 26, 2014; DOI 10.1182/blood-2014-05-
573055.

The online version of this article contains a data supplement.

There is an Inside Blood Commentary on this article in this issue.
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