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NEWS

Juno’s wild ride 
On July 12, the US Food and Drug 
Administration (FDA) reinstated Juno 
Therapeutics’ ROCKET phase 2 clinical trial 
of CAR-T cell therapy (JCAR015) for acute 
lymphocytic leukemia (ALL), just days after 
it had put it on clinical hold.  Three patients 
out of between seven and ten in one arm of 
the trial died of cerebral edema within days 
of receiving the therapy. The arm at issue 
was testing a combination of preconditioning 
drugs commonly used in cell-based therapies 
to prepare the host for the incoming cells: 
the DNA-alkylating agent cyclophosphamide 
(the most commonly used one) and the 
purine analog Fludara (fludarabine). Juno 
had evidence (Blood 126, 3773, 2015) 
from previous trials that treating patients 
with such preconditioning drugs can increase 
the efficacy of CAR-T cell therapies, and no 
additional safety risks arose during a phase 
1 trial in which ten patients were treated 
with JCAR014 and preconditioning agents at 
the same doses as in the ROCKET trial. But 
JCAR014 differs from JCAR015 in the co-
stimulatory molecule used: JCAR014 contains 
the 41BB moiety, whereas the JCAR015 cell 
therapy has CD28. In a conference call with 
investors on July 7, Juno executives proposed 
that it was the combination of Fludara and 
CD28 that led to rapid amplification of the 
signal and neurotoxicity, which is a common 
side effect of CAR-T cell therapy, along with 
cytokine storms. They proposed to resume the 
trial using only cyclophosphamide, arguing 
that their program is an important treatment 
option for refractory ALL; in trials including 
more than 40 patients, they saw a 35–40% 
durable response (no deaths). The argument 
apparently held sway with the FDA, which 
lifted the hold only five days after imposing 
it; this is possibly the shortest clinical trial 
hold on record, according to BioMedTracker. 
Whether this change will reduce the efficacy 
of the therapy and what effect this series 
of events will have on the otherwise red hot 
field of immunotherapy remains to be seen. 
Needless to say, Juno’s stock underwent a 
roller coaster ride as these events unfolded, 
plunging 31% when the hold was announced 
and bouncing back to not quite its original 
level when the hold was lifted.  
 Laura DeFrancesco

you can reduce the immune response to the 
therapeutic protein,” he says.

In parallel with—but complementary to—
the Biogen alliance, UPenn is also launching 
an independent research initiative on AAV 
technology, which Wilson calls AAV 3.0. 
It’s an effort to deliver the next generation 
of AAV vectors, based on a more rational 
understanding of the underlying biology. It 
will entail what he calls a “deep dive” into 
AAV virology, which will combine molecular 
evolution of candidate vectors in a nonhu-
man primate model with three-dimensional 
structural biology, as well as detailed inves-
tigations into the repertoire of human 
antibody responses to AAV vectors. The 
effort builds on the NAV technology—AAV 
2.0—developed at Wilson’s lab, which now 
underpins about 70% of all AAV-based gene 
therapy trials. 

Since the 1980s, some half-dozen AAV 
serotypes have been deployed in gene ther-
apy experiments, but they have had myriad 
shortcomings. At the turn of the 21st century, 
adenovirus vectors were largely abandoned 
after the high-profile death of Jesse Gelsinger 
in a clinical trial of gene therapy for ornithine 
transcarbamoylase deficiency, led by Wilson 
at UPenn. “The field was kind of stuck, 
because we had vectors that were not safe 
but that were efficient, or vectors that were 
safe but not efficient,” says Ken Mills, CEO of 
Rockville, Maryland–based Regenxbio. Some 
labs sought to mod-
ify what was already 
there. “Frankly, that 
has yielded modest 
returns,” Mills says. 
The impasse also 
prompted a large-
scale effort on the 
part of Wilson, with backing from Brentford-
based GSK, to identify over 100 additional 
AAV serotypes as potential gene therapy vec-
tors. After GSK exited that collaboration in 
2008, Regenxbio, which was formed in 2009, 
stepped in and obtained the associated intel-
lectual property and vector technology. It has 
continued to build on that effort, even if only 
a small number of vectors—notably, AAV7, 
AAV8, AAV9 and AAVrh10—are in active 
service. Regenxbio has, in addition to Biogen, 
nine other licensees, including Baxalta, now 
part of Dublin-based Shire, and Dimension 
Therapeutics and Voyager Therapeutics, both 
of Cambridge, Massachusetts.

As confidence about the safety and efficacy 
of gene therapy grows, the development of 
cost-effective, commercial-scale manufactur-
ing processes becomes increasingly urgent. 
Packaging efficiencies, once a major problem, 
are now about 90%, says Mills. “That’s shared 
across the industry,” he notes. A shift from 
adherent to suspension-based cell culture is 
still necessary to make manufacturing more 
cost effective, he says. “I have a personal bias 
about which type of cells we should be using,” 
he says. Mammalian cells, he says, reduce 
the risk of immune responses. In contrast, 
Amsterdam-based uniQure, the first Western 
firm to gain a gene therapy approval, uses an 
insect-cell-based process that relies on a bac-
ulovirus expression system. “What differenti-
ates us from other companies is we’ve built 
up late-stage development and commercial-
scale capability in an expression system that 
we think is very cost advantageous to scale 
up,” uniQure’s CFO Matt Kapusta says. The 
approach, the company reports, has not cre-
ated any immune-related problems, at least 
with muscle-directed gene therapy (Front. 
Immunol. 5, 82, 2014).

Even if some of the questions surrounding 
gene therapy are being answered, Biogen’s 
engagement with the area comes at a time 
when commercial uncertainties still abound. 
uniQure’s Glybera (alipogene tiparvovec), 
approved in Europe in 2012 for treatment 
of lipoprotein lipase deficiency, was priced 

at $1 million per 
patient, but it never 
developed into an 
industry benchmark 
(Nat. Biotechnol. 
33, 217–218, 2015). 
Only one patient was 
treated on commer-

cial terms—at a significant discount to the list 
price. How GSK will price Strimvelis  (autolo-
gous CD34+ cells expressing adenosine deam-
inase), its recently approved ex vivo therapy 
for severe combined immunodeficiency 
due to adenosine deaminase deficiency, 
is therefore of industry-wide interest. “It’s 
very important the field gets this right,” says 
Tom Woiwode, managing director at ven-
ture capital firm Versant Ventures in Basel, 
Switzerland, which has invested in several 
gene therapy companies. “There has to be 
an attractive business opportunity there, to 
attract the entrepreneurs and the investors.”

Cormac Sheridan Dublin

“If this helps cure various diseases, 
that’s certainly a plus. On the other 

hand, having the largest single repository of 
people’s blood samples is certainly cause 
for at least a little bit of pause,” says David 
Fucillo, a staff writer for Niners Nation, 
after the 49ers football team, partnered 
with biotech company ORIG3N to collect 
blood samples from fans for its stem cell 
repository. (Genome Web, 30 June 
2016) 

There has to be an attractive 
business opportunity there, 
to attract the entrepreneurs 
and the investors.np
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http://www.ncbi.nlm.nih.gov/pubmed/?term=%241-million+price+tag+set+for+Glybera+gene+therapy
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