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NEWS

Obama signs 21st Century 
Cures Act
On December 7, the US Senate approved 
the 21st Century Cures Act—the final step 
before President Barack Obama, who had long 
championed the bill, signed it into law six days 
later. Senate passage, by a vote of 94–5, came 
a week after the House of Representatives 
reiterated its overwhelming support for the 
measure, which it first passed in July 2015 
(Nat. Biotechnol. 33, 891, 2015). The Act 
calls for increasing support for government-
led programs including $1.8 billion for 
Cancer Moonshot 2020, nearly $3 billion 
for the Brain Research through Advancing 
Innovative Neurotechnologies (BRAIN) and 
Precision Medicine Initiatives, and steps 
to improve mental health.  It also includes 
incentives aimed at making processes for drug 
development and approval more industry-
friendly, and encourages a more patient-centric 
approach to drug review. The legislation 
supports the $1 billion in funding proposed 
in the federal budget to combat heroin and 
prescription opioid addiction. That said, many of 
the bill’s original proposals were either trimmed 
back or shelved. An earmark of $8.7 billion 
for a National Institutes of Health Innovation 
Fund was shaved to $4.8 billion over the next 
decade. As part of the cutback, a $2.5-billion 
Accelerating Advancement program empowering 
the NIH director to invest broadly in projects 
based on their scientific merit disappeared. 
Plus, language that would have made the NIH 
funding mandatory was removed, raising the 
specter of future revisions by Congress.

Although the biopharma industry is set to 
benefit from the bill’s provisions, the US 
Food and Drug Administration (FDA) will 
have its hands full in implementing them. 
Measures aimed at clarifying how companies 
can communicate information to insurance 
companies on off-label use of drugs will require 
the development of guidelines—always a years-
long process. Similarly, the bill’s encouragement 
of the use of real-world evidence to support 
new indications of previously approved drugs 
will take time to accomplish. FDA is also being 
directed to extend the priority review voucher 
program that was set to expire December 9. 
The legislation also establishes a priority review 
voucher program for products that treat agents 
that present national security threats and 
introduces a limited-use pathway for approval of 
small-market antimicrobial drugs that treat life-
threatening infections. 

Juno Therapeutics, one of the powerhouses in 
the chimeric antigen receptor (CAR)-T cell 
therapeutics field, in November voluntarily put 
a hold on its lead program, after more patients 
died during a clinical trial. This was the sec-
ond hold in six months (Nat. Biotechnol. 34, 
793, 2016) for Juno’s ROCKET trial testing 
its candidate product the JCAR015 therapy 
for acute lymphocytic leukemia (ALL). The 
deaths harpooned Juno’s lead trial, and fears 
of serious side effects linger, but the field is 
charging ahead towards its first approval. At 
the American Society of Hematology (ASH) 
annual conference in San Diego in December, 
Kite Pharma, another leading CAR-T company, 
announced that it had applied for a rolling new 
drug application at the US Food and Drug 
Administration (FDA), the first for the CAR-T 
field, with Novartis not far behind, leaving Juno 
well behind its two main competitors. Even with 
its lead program on hold, at ASH, the Seattle-
based Juno emphasized differences between its 
CAR-T cells and talked up its other programs 
in non-Hodgkin’s lymphoma and chronic lym-
phocytic leukemia.

Initially, Juno placed its bets on JCAR015, a  
CD-19-targeted CAR-T product  for treating 
relapsed refractory ALL, for which the com-
pany received an FDA ‘breakthrough designa-
tion’ in 2014. But the trial ran into problems 
last July when two patients died from cerebral 
edema. The company believed it had identi-
fied the culprit—fludarabine, a precondition-
ing (lymphodepletion) chemotherapy regimen 
to prepare patients to respond to their CAR-T 
therapy. The theory was that treating patients 
with fludarabine and a CD19-targeting CAR-T, 

combined with CD28, a strong costimulatory 
molecule to enhance T-cell activation, would 
result in the transplanted cells’ rapid expansion. 
Apparently, the data correlating rapid CAR-T 
expansion and cerebral edema were convincing 
enough to persuade the FDA to lift the hold on 
the trial a mere five days after it was put in place. 

But the recent deaths from cerebral edema, 
with no fludarabine treatment, suggest other 
factors were at play.  In an investor call follow-
ing the recent deaths, Mark Gilbert, Juno’s chief 
medical officer, said the company now believes 
the cause is multi-factorial, with underlying 
disease, amount of accessible antigen, dose and 
conditioning chemotherapy all potentially play-
ing a role.  As Nature Biotechnology went to press 
the company has not said whether it will alter 
the protocol, start over or abandon JCAR015, 
but most observers expect that the program is 
over.  

Confounding any easy explanation is the 
observation that similar CAR-T programs 
have not suffered such extreme consequences, 
although most have encountered serious 
side effects. Kite Pharma, based in Santa 
Monica, California, for example, has a CD-19-
targeting CAR-T also being tested in adult ALL 
(Table 1), with fludarabine preconditioning, 
with no  treatment-related deaths, although 
some patients have had to weather neurotoxicity 
and cytokine release syndrome (Nat. Biotechnol. 
32, 604, 2014). The programs may appear simi-
lar on paper, but the products differ in many 
respects, according to Michael Milone, from the 
University of Pennsylvania’s Perelman School 
of Medicine, and an investigator on another 
CAR-T cell therapy trial conducted by Novartis 

CAR-T’s forge ahead, despite Juno deaths 
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Hans Bishop, Juno President and CEO.

“Fraud is not a trade secret. I refuse 
to allow bullying, intimidation and 
threat of legal action to take away 

my First Amendment right to speak out 
against wrongdoing.” Tyler Shultz, grandson 
of former US secretary of state and former 
Theranos board member George Shultz, 
reveals that  he was harassed by Theranos 
lawyers after leaving his job with the 
company in 2014. (The Wall Street 
Journal, 18 November 2016)
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