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because, to be blunt, you have to have enough 
people die to show a difference in death rates.”

Regeneron and Sanofi’s first phase 3 trial is a 
safety study, with the full program going into effect 
in the middle of the year. They haven’t yet revealed 
trial designs, but Regeneron doesn’t expect car-
diac outcomes will be required for drug approval. 
“Our view is that LDL is an approvable endpoint 
without the completion of an outcome study [for 
cardiac events],” says Aberman. “All the data very 
much supports LDL as a valid surrogate.”

Their view is not universal. In late 2011, the 
FDA sent a letter to all PCSK9 investigational 
new drug application holders “expressing very 
significant concerns about PCSK9 as a target,” 
said Stanley Crooke, chairman and CEO of Isis 
Pharmaceuticals in Carlsbad, California, at the 
company’s R&D day in January. Isis was col-
laborating with Bristol-Myers Squibb (BMS) of 
Princeton, New Jersey, on a 2ʹ-O-(2-methoxy) 
ethyl-modified ribose antisense oligonucleotide 
targeting PCSK9. The contents of the FDA letter 
haven’t been made public, but Crooke inferred 
onerous clinical trial requirements. “Our read of 
it is that even for FH [familial hypercholesterol-
emia], it’s not going to be possible to get approval 
without outcome studies,” he said. “As a conse-
quence, we’re terminating the development of 

our PCSK9 program.” Crooke cited Regeneron’s 
lead in the PCSK9 race as another reason for 
dropping out; in the meantime, Isis and BMS are 
continuing development of mipomersen, a sec-
ond-generation 2ʹ-O-(2-methoxy) ethyl-modi-
fied ribose antisense oligonucleotide aimed at 
another mRNA target, apolipoprotein B, for the 
narrower indication of familial hypercholester-
olemia (Nat. Biotechnol. 28, 295–297, 2010).

The FDA letter raised several safety concerns, 
according to Crooke. “They want carcinogenic-
ity studies done very early because they’re very 
worried about potential malignancies,” he said. 
PCSK9 inhibition has not been linked to can-
cer, but some studies have shown an association 
between low plasma LDL levels and cancer risk. 
Liver toxicity is also a theoretical concern because 
PCSK9 knockout mice show impaired liver regen-
eration. As a result, there is a concern that “giving 
too much inhibitor might cause liver problems,” 
says Dayami Lopez, an LDL researcher at North 
Carolina Central University in Durham.

The FDA concerns are not unusual for a novel 
drug target, says Regeneron’s Aberman. “These 
are the types of questions that can be addressed 
by conducting preclinical studies, and it has in 
no way changed our enthusiasm for the pro-
gram, or really the direction of the program,” 

he says. Piper Jaffray’s Tenthoff agrees that the 
FDA letter was not out of the ordinary. “I frankly 
was not surprised by the requests that were men-
tioned in this letter,” he comments. “Nor should 
[it] be a surprise to anyone who’s developing 
drugs in this [cardiovascular] space.”

Much about PCSK9 remains unknown, 
including why it exists in the first place. “There is 
not an answer yet [to] why the body will want to 
produce PCSK9 to decrease the function of the 
LDL receptor,” says Lopez, who considers PCSK9 
a promising target. The two known individuals 
genetically lacking PCSK9, although healthy, are 
still young, so lifetime effects are unknown.

Meanwhile, PCSK9 biology suggests that giv-
ing statins and PCSK9 inhibitors together should 
powerfully lower LDL in the general population. 
Statins decrease circulating LDL mainly by upreg-
ulating the LDL receptor, says Lopez, following 
production of the transcription factor SREBP-2 
(also a downstream consequence of inhibition of 
3-hydroxy-3-methylglutaryl-CoA reductase by 
these drugs). Strangely, SREBP-2 also upregu-
lates PCSK9. It’s very unusual, if not unique, for 
the same transcription factor to upregulate the 
receptor and its inhibitor simultaneously. “The 
accelerator and the brake are essentially pressed 
at the same time,” notes Bill Sasiela, head of 

  Russia
  Rusnano, a company created and owned by the 
  government, partners with Domain Associates of 
Princeton to raise about $760 million. The joint venture will 
invest in about 20 US-based healthcare companies, and the 
products will be marketed in Russia. Also Durham-based 
Quintiles joins forces with Russian venture company Biofund to 
expand clinical R&D business plans in Russia.  

 

  

 China
 Dupont will build a seed technology 
 center at the state-owned Beijing 
International Flower Port in Beijing. The center 
will focus on developing high-yielding corn hybrids 
using molecular breeding technologies.  

 

 

 

  

 Paraguay
Countries belonging to the Southern Common Market 

 (Mercosur)—Argentina, Brasil, Uruguay and Paraguay—
set up the first biotech research network linking technologies with 
companies. Paraguay receives the most money based on the 
asymmetrical development of science and technology in this country. 

 

  

  

 

  Nepal
  The ministry of science and 
  technology reveals plans for 
a new national biotech center to promote 
R&D in agriculture, health, environment 
and industry to open in 2013 funded with 
$13 million over 5 years. Nepal hopes to 
emulate the biotech successes of its 
neighbors China and India. 

     United Arab Emirates
     The first biotech incubator in the region opens its doors 
     to Arab researchers following an agreement between 
Abu Dhabi University and the medical research and product 
development company AccuVis Bio. The incubator is being financed 
by the Khalifa Fund, with additional support from the Arab Science 
and Technology Foundation (ASTF).  
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