
1 

PROD UCT PIPE LINE  |   GENE THER APY ( S E P T E M B E R  2,  20 20 )  

NAME COMPANY TYPE CLINICAL TRIALS DESCRIPTION  

Roctavian (BMN 
270, (valoctocogene 
roxaparvovec) 

BioMarin Pharmaceutical, 
based on a gene therapy 
program from the 
University College 
London and St. Jude’s 
Research Hospital in 
Tennessee  

Gene therapy for hemophilia A  

In July 2016, it announced early results 
from a Phase 1/2 clinical trial in 7 
patients who had received the higher 
dose of 6 X 1013 vector particles.  Twelve 
to 28 weeks post-infusion, one patient 
achieved 10% expression of FVIII, while 
the 6 others achieved levels greater than 
50%, with two of them over 200% of 
normal.  

Three years later, mean levels of FVIII in 
those receiving the highest dose had 
fallen to less than 30%. 

As of mid-2020, 134 patients have been 
dosed in its Phase 3 GENEr8-1 clinical 
trial.  

In August 2020, the U.S. FDA denied 
approval for Biomarin’s marketing request 
and called for full Phase 3 research data. 
Concerns include durability of FVIII 
expression. FDA will re-evaluate in 2022.  

BMN 270 uses adeno-associated viruses 
(AAV5) as the delivery vehicle, or vector, 
to carry the genetic codes that prompt 
the production of the factor VIII protein 
that is deficient in people with 
hemophilia A.  

SPK-8011 
Roche (previously Spark 
Therapeutics) in 
collaboration with Pfizer 

Gene therapy for hemophilia A 

In July 2018, preliminary Phase 1/2 data 
for investigational SPK-8011 for 
hemophilia A showed a 97% reduction in 
annualized bleeding rate (ABR) and 97% 
reduction in annualized infusion rate 
(AIR) across all 12 participants in the 
study. Initial evidence of stable 
expression, with no decline in plateau 
FVIII levels, was observed. At that time, a 
dose response was demonstrated with 
FVIII expression from 16-49%, with a 
mean of 30%, at 12 weeks in five of the 
participants. In data presented at ASH 
2018, however, five needed steroids for 
abnormal liver enzymes transaminitis, and 
of these, two lost much of their FVIII 
expression, with one patient’s levels 
dropping from 29% to 5%. Data on all 12 
patients were not presented.  Phase 3 
studies will continue but it is anticipated 
that prophylactic steroids will be used in 
order to reduce or eliminate the 
transaminitis.  

SPK-8011 is a novel bio-engineered 
adeno-associated virus (AAV5) capsid 
expressing human FVIII.  
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SPK-9001 
(fidanacogene 
elaparvovec)  

Pfizer (initiated by Spark 
Therapeutics) 

Gene therapy for hemophilia B 

In December 2019, Spark announced the 
results of a Phase 1/2 trial. Fifteen 
patients, one year post-infusion with a 
dose of 5 x 1011  vg/kg, exhibited mean FIX 
levels of 22%. Three patients needed a 
short course of steroids to counteract 
rejection of the viral vector.  

Spark Therapeutics and Pfizer Inc. 
announced that the US Food and Drug 
Administration (FDA) has granted 
breakthrough therapy designation to SPK-
9001. A Phase 3 trial started in 2019. 

SPK-9001 is a novel bio-engineered 
adeno-associated virus (AAV5) capsid 
expressing a codon-optimized, high-
activity human factor IX variant, the 
Padua gene, enabling endogenous 
production of factor IX.  

AMT-061 uniQure Gene therapy for hemophilia B 

In December 2019, uniQure announced 
results from its Phase 2b study of AMT-
061 (NCT03489291). Three patients with 
severe hemophilia B received a single 
intravenous infusion of AMT-061 at 2 x 
1013 vc/kg. One year after administration, 
the mean FIX activity for the three 
patients was in the therapeutic range, 
between 30% and 54%. 

UniQure has already completed 
enrollment of 50 subjects in the Phase 3 
HOPE-B pivotal study of AMT-061 
(NCT03569891) at sites in the U.S. and 
Europe. 

AMT-061 consists of a Padua-type FIX 
gene, with eight to nine times the FIX 
expression of the wild-type, and the LP1 
liver promoter together with the AAV5 
viral vector.  

SB-FIX 
ZFN-mediated 
Genome Editing: In 
Vivo Protein 
Replacement 
Platform (IVPRP) 

Sangamo Biosciences Gene therapy for hemophilia B 

In December 2015, the U.S. FDA approved 
Sangamo’s application for its 
Investigational New Drug (NCT02695160). 

In 2017, the company initiated a Phase 
1/2 clinical study to assess safety and 
potential efficacy in hemophilia B.  The 
trial is expected to be completed in 2021.  

The IVPRP uses Sangamo's zinc finger 
DNA-binding protein (ZFP) genome-
editing technology to enable the 
permanent production of factor IX 
protein from a specific genomic site in 
the liver with a single systemic 
treatment.  

SB-525 
Pfizer (previously 
Sangamo Biosciences) 

Gene therapy for hemophilia A 

In January 2020, Sangamo handed over 
the development of SB-525 to Pfizer, 
which is advancing the therapy into a 
Phase 3 clinical trial, NCT03587116.  

The results of the Phase 1/2 trial of  11 
people at 4 different doses were released 
in December 2019. Those at the highest 
dose achieved FVIII levels in the normal 
range. 

SB-525 is a gene therapy approach that 
uses a recombinant adeno-associated 
virus 2/6 (AAV2/6) vector encoding the 
cDNA for the B-domain deleted human 
FVIII. 
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FLT180a 

Freeline Therapeutics 
Ltd. Affiliated with 
University College, 
London 

Gene therapy for hemophilia B 

Freeline announced in June 2018 the start 
of a Phase 1/2 trial (NCT03369444, B-
AMAZE) of its gene therapy candidate for 
hemophilia B. Freeline reported data in 
July 2020 on 8 patients in 4 cohorts with 
ascending doses. Two patients who were 
treated in the lowest dose cohort 
achieved levels of 42 and 49%.The two 
patients in the highest dose cohort 
achieved FIX levels at or exceeding the 
normal range (50-150% of normal).  

The therapy uses a novel adeno-
associated viral vector (AAVS3) and the 
Padua FIX gene mutation.  

 


