
BioWorld
June 22, 2017 

Volume 25, No. 120

© 2017 Clarivate Analytics

The news source of record covering the development of innovative human therapies 
Actionable Intelligence • Incisive Analysis 

‘Everyone talks about it, nobody really knows how to do it’

Big data brings big challenges, big opportunities
By Anette Breindl, Senior Science Editor

SAN DIEGO – At the State of Innovation session during BIO 2017, a brief exchange neatly summed up 
the current status of big data. Noting that clinical trial expenses and success rates have not changed 
appreciably as the amount of data that is collected from patients, most prominently but not only 
through genome sequencing, has increased, venture capital firm Flagship Pioneering’s Jeremy 
Springhorn lamented that “there’s all this information out there, yet we’re not using it.”
Richard Harrison, chief scientific officer of Clarivate Analytics (parent company of BioWorld), disagreed, 

BIO 2017

Alzheimer’s: A huge 
opportunity with 
aging patients in  
the crosshairs of 
research, funding
By Karen Pihl-Carey, Analyst

SAN DIEGO – Frustrations 
abound as scientists work 
feverishly for a curative 
Alzheimer’s disease drug, and 
business leaders seek ways 
to fund the research. In the 
meantime, their parents and 
grandparents are stuck in the 
middle of failed or unproven 
treatments and a real fear that 
time is running out. 
With the aging population, it 
is estimated that 50 percent 
of all people who reach age 
85 will get Alzheimer’s disease 
(AD). More than that, a third 
of caregivers report declining 
health, showing the toll 
goes beyond the Alzheimer’s 
Association’s estimated $259 
billion health care cost for 
AD this year. Today, one out 
of every five U.S. Medicare 
dollars is spent on AD, and 
that is expected to rise to one 
out of every three by 2050, 
said MacKay Jimeson, head 
of corporate affairs at New 
York-based Pfizer Inc.’s internal 

Three’s companies: Pharma 
strategic VC players provide 
advice on best practice, tips
By Randy Osborne, Staff Writer

SAN DIEGO – When it comes to big-pharma 
strategic corporate venture capital (CVC), biotech 
entrepreneurs should cast a wide net and be 
unafraid of multiple funders, but beware build-to-

Spotlight on antifungals  
highlights progress
By Michael Fitzhugh, Staff Writer

SAN DIEGO – Fungal infections, though equally 
as dangerous as bacterial and viral infections, 
often fail to secure the attention of high-
profile superbugs like methicillin-resistant 
Staphylococcus aureus (MRSA) or get swept under 

Drug pricing looms large  
as policymakers set their 
sights on biopharma
By Jennifer Boggs, Managing Editor

SAN DIEGO – Drug pricing: Often drawing groans 
and sighs of resignation, those two words have 
managed to creep to the forefront of nearly every 
panel discussion as the biopharma industry 
gathered for the annual BIO International 

See Data, page 3

See VC, page 5
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See PAPs, page 10See Alzheimer’s, page 4

Supreme Court limits SEC  
disgorgement period to 5 years
By Mark McCarty, Regulatory Editor

In a case that may be applied to FDA-regulated 
industries, the Supreme Court of the U.S. 
declared that the Securities and Exchange 
Commission (SEC) has no more than five years 
to force disgorgement of funds from companies 

See Antifungals, page 6

U.K.’s Cameron posits  
several Brexit scenarios
By Nuala Moran, Staff Writer

LONDON – Former U.K. Prime Minister David 
Cameron has talked down fears over what Brexit 
will mean for the biopharma sector, telling 
delegates at BIO the rights of EU citizens will be 
guaranteed and the ability of companies to recruit 
from mainland Europe will continue. Giving the 

See SEC, page 9

CRS report: Are patient  
savings from PAPs worth  
the overall cost?
By Mari Serebrov, Regulatory Editor

Turing Pharmaceuticals LLC did it. Mylan NV 
and Kaleo Inc. did it. And so did Marathon 
Pharmaceuticals LLC and many other drug 
companies. 
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Regulatory front 

Financings 

As part of its Drug Competition Action Plan, the FDA will hold 
a public meeting July 18 to get input on agency regulations, 
standards and procedures that may be creating obstacles to 
the approval of generic drugs and vigorous competition. “We 
know that sometimes our regulatory rules might be ‘gamed’ in 
ways that may delay generic drug approvals beyond the time 
frame the law intended, in order to reduce competition. We 
are actively looking at ways our rules are being used and, in 
some cases, misused,” FDA Commissioner Scott Gottlieb said 
in announcing the meeting. The meeting also will focus on 
maintaining Hatch Waxman’s intended balance of encouraging 
innovation while accelerating the availability of generics. 
Comments on the subject may be submitted electronically 
through Sept. 18, according to a notice slated for publication in 
Thursday’s Federal Register.

Antibe Therapeutics Inc., of Toronto, reported the first 
closing of its previously announced marketed public offering 
of units for gross proceeds of approximately $4.05 million. The 
company issued 40,498,999 units at a price of $0.10 per unit. 
Each unit is comprised of one common share of the company 
and one-half of one common share purchase warrant. Each 
warrant entitles the holder thereof to purchase one common 
share at an exercise price of $0.15 until June 21, 2020. Bloom 
Burton Securities Inc., Dominick Inc., and Echelon Wealth 
Partners Inc. acted as co-agents for the offering. The company 
intends to use the net proceeds to complete its phase II 
gastrointestinal safety study for the dead drug, ATB-346 and 
commence metabolic studies for ATB-346, among other things.
Avexis Inc., of Chicago, priced an underwritten public offering 
of 3.575 million shares of its common stock for net proceeds of 

about $234.5 million. The offering is expected to close on or about 
June 26. In addition, Avexis has granted the underwriters a 30-day 
option to purchase up to an additional 536,250 shares of common 
stock at the public offering price, less the underwriting discounts 
and commissions. Goldman Sachs & Co. LLC, Jefferies LLC and 
BofA Merrill Lynch are acting as joint book-running managers. 
BMO Capital Markets Corp. is acting as lead manager and Chardan 
is acting as co-manager of the offering.
Clovis Oncology Inc., of Boulder, Colo., priced an underwritten 
public offering of 3,409,091 shares of its common stock at $88 
per share. The offering was upsized from $250 million to $300 
million. In addition, the underwriters have a 30-day option to 
purchase up to an additional 511,363 shares of common stock. 
The offering is expected to close on June 26, 2017. J. P. Morgan 
Securities LLC and Bofa Merrill Lynch are acting as joint book-
running managers for the offering. Stifel and Suntrust Robinson 
Humphrey are acting as co-managers for the offering.
Eton Pharmaceuticals Inc., a spinout company of Imprimis 
Pharmaceuticals Inc., entered into a definitive securities 
purchase agreement with various accredited investors, to 
raise gross proceeds of approximately $20 million in a private 
placement of preferred stock. The investor syndicate consists 
of a number of health care and other accredited investors, 
including certain members of the Imprimis and Eton boards of 
directors. Following the completion of this financing, Imprimis, 
of San Diego, will retain approximately 27 percent equity 
ownership in Eton, of Chicago, and have a royalty interest in 
the two sterile injectable drug candidates pursuant to asset 
purchase and license agreements between the two companies. 
National Securities Corporation, a wholly owned subsidiary 
of National Holdings, Inc., acted as the exclusive placement 
agent for the financing. The Liquid Venture Partners group at 
National Securities Corporation was responsible for sourcing 
and executing the financing.
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noting that he and colleagues have published data that show a 
strong increase in the use of biomarkers in clinical trials.
“We’re using it,” Harrison said of the information that the life 
sciences industry is awash in. “I just don’t know if we’re using it 
correctly.”
That in a nutshell, is big data. 
The 2013 quip made by Duke University professor of 
psychology and behavioral economics professor Dan Ariely that 
big data is like teenage sex – “Everyone talks about it, nobody 
really knows how to do it” – still accurately describes a lot of big 
data efforts.
Unlike teenage sex, though, big data efforts are typically 
conducted by people who know they’ve got a lot left to learn. 
And so Wednesday’s daylong series of sessions on big data 
spent plenty of time on challenges as well as opportunities. 
Eric Green, director of the National Human Genome Research 
Institute, illustrated the challenges of using big data for 
genomics. “In many ways, genomics has been a bit of a 
poster child for biological big data,” he told the audience. “It 
represents the front end of the data revolution.”
The sequencing of the human genome has impacted areas well 
beyond human health by enabling technological advances in 

sequencing that are now used across all fields of biology.
There are some fields where genomic analysis has already 
had a giant impact on medical care. Tumor sequencing – 
sometimes of targeted genes, sometimes of larger panels – is 
now a standard part of cancer care.
And Green said that the number of rare diseases whose genetic 
basis is known has gone from 61 on the day the Human 
Genome Project began to roughly 4,700 today.
But rare monogenic diseases “is not what fills hospitals and 
clinics around the world,” Green pointed out. “What fills 
hospitals and clinics . . . is common, complex diseases.”
For those diseases, getting from big data to precision medicine 
will take the integration of multiple sets of big data that 
measure the interactive effects of genes, environment and 
lifestyle. 
As a result, precision medicine remains a largely aspirational 
goal.
Reaching that goal will take addressing different challenges on 
different timescales, said Gunaretnam Rajagopal, global head 
of computational science at Janssen R&D. 
The current challenge of big data, he told the audience, is 
to decide which questions can be answered with presently 
available data, and a short-term goal is to decide what sort of 

Data 
Continued from page 1
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medicines unit, who led a panel at BIO called “Public Policy and 
the Coming Epidemic of Neurodegenerative Disease.”
Those diseases include dementia and Parkinson’s, but 
Alzheimer’s dominated the conversation. As a 6-year-old, 
Jimeson watched his grandmother care for his great-
grandmother, and many years later, he then watched his 
mother care for his grandmother.
“Her social life was gone,” he said. “All she cared about was 
being able to brush my grandmother’s hair so she had some 
sense of dignity in her life.”
Over the last 100 years, major scientific breakthroughs have 
included insulin and penicillin, as well as high cholesterol and 
cardiac disease therapies, but little has changed for AD. During 
the time that death from heart disease has decreased by 14 
percent, death from AD has increased by 89 percent, Jimeson 
said.
“One of the issues that you’ve seen so far in the development 
of Alzheimer’s drugs, particularly for amyloid plaque, is you’ve 
had some failed trials or maybe you’ve had failed drugs, 
and the problem is we don’t know which is which,” said Ken 
Verburg, senior vice president of global development at Pfizer.
Pharmaceutical firms have pursued anti-amyloid therapies 
for some time, but up until Cambridge, Mass.-based Biogen 
Inc.’s phase Ib trial of aducanumab (BIIB037), which showed an 
amyloid lowering and a slowing of cognitive decline, the drugs 
were tested in patients without any amyloid positron emission 
tomography (PET) imaging, said Lauren Friedman, assistant 
director of scientific affairs for Alzheimer’s Drug Discovery 
Foundation. (See BioWorld Today, Sept. 1, 2016.)
Friedman’s foundation stopped funding amyloid programs 
once pharma took the baton, and is now focusing on 
neuroinflammation, neuroprotection, neuronal energy failure, 
ApoE function and cholesterol metabolism, vascular injury, and 
neuroimaging and biomarkers.
“We can only learn from our failures for clinical trial design,” 
Friedman said, “but who knows if we’re just going after the 
wrong drugs.”
While every Alzheimer’s patient has amyloid plaque, not every 
person with amyloid plaque develops AD, Verburg said, so 
there is a risk to patients when discussing the possibilities of 
testing failed drugs at an earlier stage of disease. 
In addition to amyloid, another target of interest in recent years 
is tau, but “neither one of those has been proven,” Verburg 
said. “None of the current agents have proven that they reduce 
the load of plaque, or whether they are meaningful in terms of 
cognitive function over time. None of those dots have been tied 
up at all yet.”
Researchers also are pursuing the 5HT6 pathway, but so 
far, it has not fared much better than amyloid beta or tau. 
Pfizer stopped a phase II study for PF-05212377 in the 
fall of 2015 when futility criteria were met, and H. Valby, 
Denmark’s Lundbeck A/S, with Tokyo-based partner Otsuka 
Pharmaceutical Co. Ltd., reported earlier this year two phase 

III failures with idalopirdine. Investor reactions to Hamilton, 
Bermuda-based Axovant Science Ltd.’s prospects for RVT-101 
(intepirdine) are split, based on positive phase II data and a 
failed phase III, although CEO David Hung remained upbeat 
Tuesday at a BIO fireside chat, anticipating confirmatory results 
in September that will back up the phase II. (See BioWorld 
Today, Feb. 9, 2017, and June 21, 2017.)

Beyond amyloid and tau targets
There are serious challenges with recruiting patients for clinical 
trials, getting them to the clinic, screened and returning for 
each visit, problems that may be addressed with wearable 
monitoring devices enabling data to be gathered from patients 
staying at home, Friedman said.
Companies pursue a variety of approaches, attempting to clear 
the plaque or prevent the plaque, or move earlier in the disease 
process, but there is a distinct possibility that the plaque, while 
associated with the disease, is not the driver. Verburg said the 
industry has not reached broadly enough, beyond the amyloid 
and tau targets, to find an answer. Investors are reluctant 
to invest in AD therapies because of the hit rate vs. other 
therapeutic areas. They want a return on their investments.
“The more the failures add up, the more underwater you get,” 
he said.
While researchers have “cured Alzheimer’s disease in mice 
a hundred times over,” the basic science has not translated 
to humans, Verburg said. Exploring the vascular system 
or neuroinflammation as potential drivers of the disease 
are potential areas of focus. Todd Coleman, director of the 
Neural Interaction Lab at the University of California, San 
Diego, suggested at a different BIO convention panel that the 
gastrointestinal system may be to blame for neurodegenerative 
diseases, since it delivers 80 percent of the information flow 
to the brain, with only 20 percent flowing back in the other 
direction.
“So it is how much time, how much personnel, how 
much money can you put in to what is really a wide open 
opportunity,” Verburg said. “The question is, ‘Can you make the 
right bets at the right time?’” s

Alzheimer’s 
Continued from page 1
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“We can only learn from our failures for 
clinical trial design, but who knows if we’re 
just going after the wrong drugs.

Lauren Friedman, Assistant Director of Scientific Affairs 
Alzheimer’s Drug Discovery Foundation
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buy arrangements if the first money isn’t plenty.
Such was among the advice dispensed on a three-member 
panel that dealt with whether “smart money” from giant drug 
developers is the right way to go, and when, and why.
“It’s difficult to attract other financially oriented investors to 
join you to diversify the risk [of a build-to-buy deal] because 
of the capped upside,” said Elaine Jones, director of Pfizer 
Ventures, part of New York-based Pfizer Inc. “But if you’re going 
to do it, make sure the money you get for your option is enough 
to power the work you have to do to get to some very clear, 
bright-line achievements: IND filed, proof of mechanism in 
man, plus some runway beyond that. Because if your build-to-
buy partner says, ‘I ain’t exercising my option’ and you’re out of 
cash, that’s worse” than the CVC simply pulling out of the pact. 
“Lilly’s not here so we can trash them,” Jones said. “They did 
a bunch of [build-to-buy deals]” and haven’t exercised the 
option on any. “Really think about what your price is that 
you’d be prepared to sell that option for. It’s not just to run 
the absolutely necessary studies. In some cases, we’ve said to 
the guys, ‘Look, we need this, but we want some f-you money 
that allows us, if you say no, to get to the next study.’” Another 
panelist, Marianne De Backer, vice president of Johnson 
& Johnson Innovation, part of New Brunswick, N.J.-based 
Johnson & Johnson (J&J), noted that such deals also take “an 
extremely long time.” The model came into being at a time 
when it was otherwise “difficult to get access” to early stage 
technology any other way, she added.
In general, Jones said “it’s incumbent on you as entrepreneurs 
to really study up on the various CVC teams. J&J has an army of 
people and a multiplicity of tools. At Pfizer we have five people. 
We’re not going to be starting companies. We don’t have the 
bandwidth to do that. We’re series A, series B type of investors. 
We never invest by ourselves. J&J will do that on occasion. We’re 
in a completely different class. I would say, the most exciting 
deals we’ve done lately have been in collaboration with other 
corporate investors who are going early,” especially on platform 
technologies. “Frankly, it’s been difficult for us to find a large 
swath of financial guys who are highly attracted to that, so it’s 
a long play. You’ve got to invest in biology, which is often very 
complex and throws up surprises that you’d rather not have. But 
we’ve been finding like-minded investors in the corporates.” 

Proving value goes both ways
De Backer said it’s “important for entrepreneurs to know that 
having several [CVC] strategic investors as your investors is 
perfectly fine” and “not something that antagonizes” one 
against the other. Nor does the fact that one CVC passes on 
an opportunity mean anything with regard to the chances of 
another taking it on, said Margarita Chavez, senior director 
of Abbvie Ventures, part of North Chicago-based Abbvie Inc. 
“I think we’ve all come to the realization that Abbvie, J&J, or 
Pfizer may not always be the best partner for the company, may 
not be in the best position to optimize an asset. May the best 
pharma win. We all bring something to the table.”

Jones agreed. “If you’re just designing a program for Abbvie 
or J&J or Pfizer, I think that’s a very risky strategy. The best 
thing you can do is understand generally what dataset might 
be compelling to a number of partners and CVCs really help 
smaller companies understand what that value proposition 
needs to be. The other thing you need to know is that, once we 
become an equity holder in your company, I’m pretty confident 
that mother Pfizer can take care of herself. We are your 
advocates. We’re trying to make sure that you succeed because 
that’s the only way we’re going to make any money on our 
investment. Hopefully we’re in [negotiations] because Pfizer 
would be a potential partner, or Abbvie, or J&J. They may not 
win, but we want the company to win, to get the best partner 
with the best deal structure for the company at that time. 
You also should be confident that most of our big companies 
are very concerned about liability, so if there’s a business 
development transaction and we’re part of it at the board level 
we’re not involved in any decision-making about what partner 
company A chooses to go with. That’s done by management, 
other independent directors, etc. I would love for Pfizer to 
buy one of my portfolio companies; it’s one of my aspirational 
goals. I have yet to succeed. I mean, they’re bidding; they’re just 
not bidding enough.” 
Jones pointed out that CVCs have an associated pharma 
company to which they must prove value, and this bears 
on how investments are made. “The easiest metric is to 
measure financial return,” she said. “We do measure that. If 
we lose money, we’re all going to lose our jobs. But the way 
we measure strategic value is, how many of our portfolio 
companies have some type of relationship with Pfizer? Are we 
using a piece of equipment they’ve generated; are we using 
a technology; do we have a licensing deal? Every corporate 
venture group struggles with how they show strategic value 
back to the corporation.” s

VC 
Continued from page 1

Other news to note

Adaptive Biotechnologies Corp., of Seattle, established a 
partnership with Horsham, Pa.-based Janssen Biotech Inc., a unit 
of Johnson & Johnson, to develop an assay using Adaptive’s 
next-generation-sequencing-based Clonoseq Assay to measure 
minimal residual disease in patients with multiple myeloma 
who have been treated with Janssen’s Daralex (daratumumab). 
Adaptive will be responsible for seeking regulatory approvals and 
commercialization of the assay and will receive an undisclosed 
upfront technology access payment as well as development 
funding and potential future milestone payments.
Angion Biomedica Corp., of Uniondale, N.Y., signed an 
exclusive license agreement with Elexopharm GmbH, of 
Saarbrücken, Germany, for compounds that target aldosterone 
synthase (CYP11B2), a cytochrome P450 enzyme involved in the 
generation of aldosterone. Reducing aldosterone levels may 
be an effective approach to treating chronic kidney disease, 
heart failure, hypertension and fibrosis, the company said. The 
agreement complements Angion’s ongoing R&D program for 
this target pursuant to an NIDDK/NIH grant. Deal terms were 
not disclosed.
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the rug as a conversation too unseemly to contemplate. Like 
the late comedian and actor Rodney Dangerfield, they “get no 
respect,” said Tom Chiller, chief of the mycotic disease branch 
of the Centers for Disease Control and Prevention, during a 
session at BIO 2017.
“We’ve done a great job of beating down bacteria, but we 
haven’t done the same with fungus,” Chiller said. “So fungal 
infections continue to remain a major concern and problem,” 
he said. 
Topping the list of fear-inducing fungi is Candida auris, an 
emerging global health threat associated with high mortality, 
some strains of which are resistant to all three major classes 
of antifungal drugs. The fungus, which acts like a bacteria in 
many ways, has been recognized in 86 cases to date in the U.S., 
is exceedingly difficult to diagnose and can live for weeks or 
months on patients’ skin and hard surfaces.
Slowly but surely, both commercial and legislative efforts 
to change that picture are unfolding. But the scale of the 
endeavor isn’t large. With executives from Scynexis Inc., 
Novadigm Therapeutics Inc., Viamet Pharmaceuticals Inc. and 
Cidara Therapeutics Inc. on stage at BIO, a significant portion of 
the industry’s small but dedicated band of antifungal-focused 
commercial leaders was on show. 
Scynexis’ lead candidate, SCY-078, is an oral and intravenous 
drug for the treatment of several fungal infections, including 
serious and life-threatening invasive fungal infections. It was 
recently shown to have in vitro activity against a range of 
Candida species, including echinocandin-resistant strains. 
Novadigm’s lead development candidate, NDV-31, is a vaccine 
intended to provide preclinical “cross-kingdom” protection 
against both fungal and bacterial pathogens. In preclinical 
studies so far, it has demonstrated protection against both 
vaginal and bloodstream infections caused by Candida. 
Viamet’s lead antifungal, oral VT-1161 (oteseconazole), met 
the primary endpoint of a phase IIb trial in recurrent yeast 
infections, recently, laying the groundwork for the company 
to finalize its phase III protocol. (See BioWorld Today, June 6, 
2017.)
At Cidara, a fourth quarter readout from a phase II trial of I.V.-
delivered echinocandin CD-101 is on the horizon. The company 
is developing it to treat systemic Candida infections and said it 
could potentially allow for once-weekly I.V. therapy, facilitating 
shorter and less costly stays in the one place patients most 
often contract the worst fungal infections: the hospital. As 
with programs from its aforementioned competitors, Cidara 
has landed qualified infectious disease product (QIDP) status 
from the FDA for CD-101. That designation, a product of the 
Generating Antibiotic Incentives Now Act, has already exerted 
a positive influence on the quests for antimicrobials. But 
it’s just the start of the legislative incentives that could be 
implemented in the U.S., Cidara president and CEO, Jeff Stein, 
told BioWorld.
Stein, who is also chairman of the Antimicrobials Working 
Group, an industry-led group comprised of emerging 

antimicrobials companies, said that one of the biggest near-
term changes that could help the industry is potential passage 
of the Developing an Innovative Strategy for Antimicrobial 
Resistant Microorganisms Act, which incentivizes research and 
development for the most urgently needed new antimicrobial 
drugs through increased Medicare reimbursement. If passed, 
it would change reimbursement for antibiotics from using 
Diagnosis-related group reimbursement codes to “cost-plus,” 
or New Technology Add-on Payment codes, leading to higher 
payments for life-saving antibiotics. Having already passed 
the U.S. House and Senate, the intent is to attach it to an 
anticipated tax reform bill, Stein said.
Stein also highlighted the Reinvigorating Antibiotic and 
Diagnostic Innovation Act, which would provide companies 
developing antibiotics with QIDP status with an R&D tax credit 
for all the money they’ve invested from phase I through phase 
III to develop antibiotics and antifungals that treat a serious 
or life-threatening infection, as well as for rapid infectious 
diseases diagnostics. The goal for advocates of the bill is to 
attach it to PDUFA VI, the industry’s must-pass user fee act. (See 
BioWorld Today, Feb. 15, 2017.) s
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Convention amid increasing scrutiny by the U.S. government, 
expectations of an executive order from the White House – 
though a draft review by the New York Times indicated the latter 
tended more toward eliminating regulatory hurdles than actual 
price curbing – and the anticipated unveiling of a health care 
bill Thursday from Senate Republicans.
As BIO’s CEO, Jim Greenwood, noted during a session Monday: 
“The future of the industry right now really hinges on how we 
come out of this pricing thing.”
That out-of-pocket drug costs are becoming too high for 
the average consumer is something on which most people 
agree, though they disagree on which part of the health 
care ecosystem – drug companies, insurers, pharmacy 
benefit managers (PBMs), Medicare/Medicaid – bears the 
responsibility. And the rampant public shaming isn’t helping 
matters.
“We’ve devolved into a lot of finger-pointing and name-calling” 
in the debate on drug affordability, said Ron Cohen, president 
and CEO of Acorda Therapeutics Inc. and outgoing chair of BIO. 
“For an independent observer, their head must be spinning 
trying to figure out what’s going on.”
Cohen moderated a panel, including veteran drug company 
execs – Jeremy Levin, CEO of Ovid Therapeutics Inc. and 
former head of Teva Pharmaceutical Industries Ltd., and 
David Meeker, vice president and head of Sanofi Genzyme 
at Sanofi SA – and PBM representatives Jeffrey Berkowitz, 
vice president at United Health Group and CEO of Optum 
International, and Steven Miller, chief medical officer, 
research and clinical services, at Express Scripts. Panelists 
admittedly were among the “converted” – PBMs typically are 
“trained to beat the living daylights out of the pharmaceutical 
industry,” Miller joked – but seemed to agree that it would 
take all the various segments of the health care system 
working together to address the affordability issue, preferably 
before government can step in with innovation-stifling 
regulations.
There is “legislation seriously being proposed,” Cohen said, 
including reimportation and import price controls, that is 
“putting the full force and weight of the federal government” 
behind it, “which is not a negotiation. It’s ‘You do it our way or 
you don’t do it at all,’ which would be ruinous.” 

Elevating the dialogue
Ironically, the rising costs are due in large part to the huge 
advances made by the drug industry in the last few decades. 
The advent of both PBMs and insurers in the 1960s “did a great 
thing,” said Express Scripts’ Miller. They provided access to 
health care and “spread out the cost for that occasional patient 
who needed that really expensive drug.” Now, however, those 
really expensive drugs are more common and, even when they 
are game-changing, result in more pressure than the system 
can bear.
PBMs have to look across the entire market. During years in 

which a large number of new drugs enter the marketplace, 
there’s less flexibility. “We are tasked not by the drug but by the 
total drug spend,” Miller said. So when a product such as Gilead 
Sciences Inc.’s hepatitis C drug Sovaldi (sofosbuvir) prices at 
$1,000 per tablet, PBMs did the math and didn’t like what they 
saw. So even though it was a “spectacular” drug in terms of its 
cure rates in hepatitis C, Miller said, “I knew all my plans would 
be underwater.”
So how does the system take into account those “spectacular” 
drugs, moving from volume to value? That “requires people 
to actually talk to each other,” Miller said, something all the 
panelists agreed doesn’t happen often. Even with consolidation 
in the system – Optum’s Berkowitz noted there are now only 
five health plans “that really matter,” two retail pharmacy 
chains and three main PBMs – a lack of cross-sector dialogue 
persists.
Ovid’s Levin attributed that to companies not having people 
trained to understand that dialogue. “I think the vast majority 
of innovators don’t have the resources to bring in the people to 
have that discussion.” Of more than 4,000 companies, “there 
are only a couple of hundred who actually know who to call. 
There’s a gap in understanding who to talk to.”
And those conversations among drug developers, payers and 
PBMs need to happen much earlier. 
Dupixent (dupilumab) was offered up as a positive example for 
early discussions with the right players. The FDA approved the 
atopic dermatitis treatment from Regeneron Pharmaceuticals 
Inc. and Sanofi earlier this year, and it was priced at $37,000 
annually before discounts, rebates or patient assistance. (See 
BioWorld Today, March 29, 2017.)
“We started the dialogue early, before approval,” explained 
Meeker, noting, interestingly, that “early conversations weren’t 
about the drug; they were about the disease.” Atopic dermatitis 
is “not a little rash; what we’re talking about is the more severe 
form of that.” That was the message Sanofi and Regeneron had 
to convey.
A bigger test is coming with the potential first U.S. gene 
therapy. Spark Therapeutics Inc. completed its rolling BLA last 
month for SPK-RPE65 for blindness-causing REP65-mediated, 
inherited retinal dystrophies. Because there are currently no 
treatments for that indication, there’s no “medical spend,” 
noted Miller. So payers are going to be asked to spend a large 
amount - $1 million or more – per treatment for a product that 
can help children see better. It’s not going to give them perfect 
vision – “they still can’t read newsprint,” he said – but the 
impact on patients and caregivers will be what sponsors need 
to emphasize. 
The question of how the product will affect the overall market 
must be answered, too. It “is probably going to be the first gene 
therapy [in the U.S.],” he added. “It’s probably going to happen 
this year and we don’t have a system for pay” for it. 
In Spark’s favor, however, is that SPK-RPE65 is intended for 
a tiny patient population. The bigger challenge will be when 
one-shot treatments for larger patient groups start hitting the 
market.

Pricing 
Continued from page 1

See Pricing, page 11
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keynote address at the 2017 convention in San Diego on Tuesday, 
Cameron said, “Don’t worry about EU nationals working in your 
business, their rights will be guaranteed. Don’t worry about 
accessing talent from the EU, some form of online work permit 
will be available.”
However, under questioning from Jim Greenwood, BIO’s 
president and CEO, Cameron was more circumspect about the 
U.K. remaining part of the EMA’s system of drug regulation, saying 
the U.K. could try and stay in the EMA, but it may be difficult. He 
also suggested that the U.K. could try and broker an equivalence 
deal between the EMA and the U.K. national regulator, the 
Medicines and Healthcare products Regulatory Agency.
Cameron went on to recommend the focus should be on 
lobbying about trade, telling the audience to “spend your time 
on the exact nature of the trading relationship between U.K. 
and EU.” The opportunity is there to negotiate a fair outcome. 
“I hope we can deliver Brexit in a way where we stay as close as 
possible to the single market,” he said.
Steve Bates, chief executive of the U.K. Bioindustry Association, 
who was in the audience, said it was helpful that Cameron 
posited several “Brexit scenarios” and that these included, 
“some soft Brexit scenarios, such as a sector-specific deal for 
biotech and pharma.”
The prospect of some softer form of Brexit is looming larger 
following the snap U.K. general election on June 8, when 
Cameron’s successor Theresa May failed to secure a mandate 
for a hard Brexit, in which relationships are severed at the point 
of withdrawal in March 2019.
That has unleashed a clamor across the political spectrum, 
including from members of May’s own cabinet, for a more 
measured approach. 
Notably, at an annual set piece speech to London’s financial 
sector on Tuesday, the chancellor of the exchequer Philip 
Hammond said there should be a “Brexit for Britain” that 
includes a comprehensive agreement for trade in goods and 
services and “frictionless” customs arrangements.
To underpin this, there is a need to negotiate “mutually 
beneficial transitional arrangements to avoid unnecessary and 
dangerous cliff edges,” Hammond said.
One immediate priority will be to ensure U.K. companies 
continue to get access to patient capital supplied by the EU’s 
European Investment Bank (EIB). Hammond said he is talking 
to the bank to get assurances the flow of funding to business 
and projects will be maintained during exit negotiations.
Post-Brexit, “It may be mutually beneficial to maintain a 
relationship between the U.K. and the EIB. “We will explore the 
options together,” said Hammond. On immigration, he said, “I am 
confident we can do a Brexit deal . . . that reassures employers 
that they will still be able to access the talent they need.”
The tone of Hammond’s speech was at odds with the legislative 
program the new minority Conservative government unveiled on 
June 21, which put hard Brexit at its heart, with eight separate 
Brexit-related bills that will replace EU law in areas including 

immigration, data protection, trade and customs union.
Pressure for a softer Brexit also has come from the opposition 
Labour party, which went from a 20 percent deficit in the 
opinion polls at the start of the election campaign to finish two 
points behind May’s Conservative party. 
The election result means the government has no mandate for 
extreme Brexit, said Keir Starmer, shadow Brexit minister. “It is 
vital the government urgently resets its Brexit strategy,” he said.
More than 50 of his Labour party colleagues on Tuesday 
announced the formation of a new group to resist hard Brexit. 
They want the U.K. to remain a member of the EU single market 
and argue it would be possible to do this whilst tightening up 
the immigration system.

Exit negotiations underway
Almost one year after the referendum vote to leave the EU on a 
52 percent to 48 percent majority, the formal exit negotiations 
got underway in Brussels on Monday.
The U.K. abandoned attempts to make the EU talk about a 
future trade deal at the beginning of the negotiations, agreeing 
to focus first on reciprocal citizens’ rights, the divorce bill for 
U.K. withdrawal and how to manage the Republic of Ireland/
Northern Ireland border, the only land border between the U.K. 
and the EU, which currently is completely open.
May is due to present proposals on citizens’ rights to the EU 
Council Friday. The U.K government will then publish the 
details next Monday.
As negotiations began, the life sciences sector again called for 
harmonized drug regulations, continued access to EU research 
funding and a favorable immigration policy.
In the same way as in science an unexpected result is an 
occasion for questioning your assumptions, the general 
election offers a similar opportunity to correct course in the 
light of new information, said Jeremy Farrar, chief executive of 
the Wellcome Trust, which invests £1 billion (US$1.3 billion) per 
annum on research in the U.K.
Writing in The Times newspaper, Farrar said since the 
referendum there has been a chilling effect on the flow of talent 
to the U.K. For example, the Wellcome Trust’s Sanger Genome 
Institute has seen a near 50 percent drop in PhD applications 
from non-British EU nationals. “A swift guarantee to EU citizens 
already in the U.K., followed by a transitional approach that 
recognizes the economic and societal value of free movement, 
would relieve this until a simple migration system can be 
agreed for the longer term,” Farrar said.
There is a case for revisiting other assumptions and priorities 
that have previously informed the government’s approach to 
Brexit. The pharmaceutical and life sciences sectors depend 
on their free access to European markets and this requires 
harmonized regulation between the U.K. and the EU on issues 
such as drug regulation and data protection. 
That will be complicated to achieve given the government 
currently does not countenance any arbitration role for the 
European Court of Justice, Farrar noted. “Were ECJ jurisdiction 
no longer to be a red line, the potential of British science to 
enhance British competitiveness would be improved,” he said. s
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that violate the law. The decision was hailed as a win for 
the private sector in part because federal prosecutors may 
have to consider the possibility that requiring disgorgement 
would create double jeopardy if they want to pursue criminal 
prosecution for the same purportedly violative conduct.
The question of disgorgement in connection with a life science 
company arose in FTC v. Cardinal Health, which concluded in 
April 2015 with a disgorgement of nearly $27 million for alleged 
monopolization of a local market for radiopharmaceuticals. 
One difference between the Cardinal Health case and the 
case at hand, Kokesh v. SEC, was that the FTC had declared it 
would use the disgorged money for recompense to the affected 
providers, a difference that may have sustained the outcome 
even in this somewhat newly altered legal landscape.
Kokesh involved allegations that Charles Kokesh had concealed 
the misappropriation of nearly $35 million from several 
business development companies between 1995 and 2009. 
A district court in New Mexico had determined that the SEC 
could not seek civil monetary penalties after five years, but 
did not apply that temporal limit to disgorgement of the 
misappropriated funds because disgorgement was not seen as 
a penalty under the statute.
The Court of Appeals for the Tenth Circuit affirmed the district 
court’s disgorgement finding in an August 2016 decision, 
noting that the district court had applied a civil penalty of $2.4 
million and a penalty for interest in the amount of roughly 
$18 million. The Tenth Circuit further made the argument that 
disgorgement constituted neither a penalty nor a forfeiture, 
and departed from the district court’s view that disgorgement 
was somehow systemically deterrent in effect, stating that 
any deterrent effect was limited to the effect of depriving the 
accused of “the benefits of wrongdoing.”
Title 28 of the U.S. Code (§2462) states that unless Congress 
stipulates otherwise, federal government agencies have five 
years from the date on which a claim first accrued to pursue 
civil fines, penalties and forfeitures. Attorneys for the federal 
government argued before the Supreme Court in Kokesh that 
there is no statute of limitations for disgorgement for the SEC, 
and that disgorgement is not a penalty. The government cited 
two cases that are more than 100 years old in support of that 
position, including Meeker v. Lehigh Valley, a 1914 case that 
concluded that a “strictly remedial” action is not a penalty.
The unanimous Supreme Court decision, penned by Justice 
Sandra Sotomayor, said the application of disgorgement 
is indeed a penalty under §2462, in part because those 
payments are made to the federal government rather than to 
the aggrieved parties, thus rendering any disgorgement non-
remedial. Sotomayor also stated, however, that deterrence 
is not a legitimate non-punitive government objective as 
demonstrated in Bell v. Wolfish.
Jennifer Thomas of the Washington office of Hyman Phelps & 
McNamara PC said the Supreme Court had acknowledged that 
it had offered nothing on the question of whether courts are 

authorized to order disgorgement in proceedings brought by 
the SEC. Thomas said, however, that neither the Food, Drug 
and Cosmetic (FDC) Act nor the Federal Trade Commission 
Act explicitly gave the affected agencies the authority to order 
disgorgement. She said the Securities Exchange Act of 1934 
made no such explicit provisions, either, adding that federal 
prosecutors have in the past simply asserted that disgorgement 
was an inherent authority in the FDC Act.
Up to now, the courts have offered little resistance to such 
assertions, although the question has come up. In 2003, the 
Food and Drug Law Journal featured an article taking up the 
question, starting with the $500 million consent decree signed 
by Schering-Plough the previous year. Jeffrey Gibbs and John 
Fleder of Hyman Phelps wrote that the FDC Act gives the FDA 
some leeway in recommending any one of several actions in 
dealing with pharmaceutical firms, such as seizure and civil 
monetary penalties. The list of options is more expansive in 
relation to medical device manufacturers, Gibbs and Fleder 
noted, although they remarked that even in the absence of an 
explicit statutory authorization, disgorgement and restitution 
had become “among the most potent weapons in FDA’s 
enforcement arsenal.”
Thomas said that in the post-Kokesh environment, federal 
prosecutors may have more factors to weigh in deciding 
whether to pursue disgorgement under the FDC Act or FTC Act. 
She said the Supreme Court’s decision to offer no comment 
on whether disgorgement principles had been appropriately 
applied in Kokesh under the Securities and Exchange Act “will 
likely be cited by defendants in arguing that disgorgement 
is inappropriate under the other Acts that do not specifically 
provide for that remedy.” As for the double jeopardy question, 
Thomas pointed to an April 1998 memorandum penned by 
the U.S. attorney for California’s central district, which had 
argued that double jeopardy was not triggered even when 
disgorgement could not lead to reimbursement to the wronged 
parties.
Despite the 1998 memo, Thomas predicted that in the future, 
defendants “will undoubtedly rely on the Court’s reasoning in 
Kokesh to argue that disgorgement is so punitive in nature as 
to qualify as a criminal penalty that should bar later criminal 
proceedings.” She also noted that Kokesh might prompt a 
revisitation of the question of whether disgorgement payments 
are tax deductible, which the IRS has said is not the case when 
the disgorgement is determined to be primarily punitive in 
nature or intent. s

“Even in the absence of an explicit  
statutory authorization, disgorgement and 
restitution had become ‘among the most  
potent weapons in FDA’s enforcement arsenal.’

Jeffrey Gibbs and John Fleder 
Hyman Phelps & McNamara 

writing in the Food and Drug Law Journal
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They all pointed to their patient assistance programs (PAPs) 
and discount coupons to excuse high launch prices or 
aggressive price hikes for their prescription drugs. 
PAPs have been used for years in the U.S. as a safety net for 
patients with the greatest financial need to ensure they could 
have access to life-saving medications. As they have become 
more plentiful and are increasingly cited as justification for 
lofty list prices, PAPs and discount coupons are now a suspect 
piece in the enormously complex pricing of drugs across the 
supply chain. (See BioWorld Today, Oct. 17, 2016.)
Following a 2014 report from the Health and Human Services’ 
Office of Inspector General that suggested improper links 
between some drug companies and charitable PAPs, the 
Justice Department began investigating those links. Despite 
subpoenas to Celgene Corp., Gilead Sciences Inc. and other 
biopharma firms, along with a crackdown by some insurance 
companies on the use of discount coupons, both PAPs and 
coupon use continue to flourish.
Last year, biopharma companies offered discount coupons for 
more than 600 brands, with enrollees in commercial insurance 
plans using the coupons for 20 percent of brand prescriptions, 
according to a new report from the Congressional Research 
Service (CRS). Coupon use was as high as two-thirds of filled 
prescriptions for certain drugs.
Meanwhile, nonprofit PAPs supported by industry and 
independent charities have upped their contributions significantly. 
IRS data showed that giving by 10 large drug PAPs rose more than 
1,520 percent from $376 million in 2001 to $6.1 billion in 2014, 
accounting for 85 percent of all biopharma giving and one-sixth of 
all U.S. corporate charity deductions in 2014, the CRS report said. 
In that same time span, giving by five of the main independent 
charity PAPs shot up from $2 million to $868 million.
PAPs offer industry valuable tax deductions and, together with 
co-pay coupons, they can build patient and doctor loyalty. 
They also help individual patients by reducing or eliminating 
their out-of-pocket costs – thus, improving their compliance 
to a drug regimen. But the tradeoff may be higher costs for 
everyone else, the CRS suggested.
Authored by health care finance analyst Suzanne Kirchhoff, 
the CRS report cited a few studies on the benefits of discount 
coupons. For instance, a 2014 study found that manufacturer 
coupons helped patients save $6 of every $10 in out-of-pocket 
costs for specialty drugs. 
Another study revealed that coupons for statins used to control 
cholesterol levels increased prescription adherence for people 
in the program. But even with the discount, the patients paid 
more out-of-pocket than those taking generic drugs or brand 
drugs that didn’t offer the coupons. Their insurance plans also 
faced higher costs.

Curbing competition
Therein lies the rub. While individual patients may see some 
benefit from coupons, the discounts often are used to curb 

competition, doing little to offset the overall impact of higher 
drug prices. The CRS report cited a 2013 study that showed 60 
percent of the 374 drug discount coupons advertised on an 
Internet site were for drugs with generic alternatives.
In such cases, the coupons are used to encourage use of the 
more expensive drug. “The co-payment coupons increased 
retail sales for brand-name drugs solely by reducing sales 
of lower-cost generics,” according to the CRS report. The 
coupons increased retail spending from 1.2 percent to 4.6 
percent in the five years following the introduction of a generic, 
corresponding to increased spending of $30 million to $120 
million for the average drug in the study.
As for PAPs, studies detailing their impact are scanty, Kirchhoff 
noted, but health care consultants have touted them as 
vehicles for improving consumer loyalty to brand drugs, and 
increasing use and sales of the drugs. Marketing materials 
from consultant Sonexus Health referred to manufacturer 
investment in PAPs as a “key strategy for improving patient 
uptake” of drugs. Another consultant observed that oncologists 
might be more likely to prescribe drugs from a company with a 
“high PAP image.”
In appealing to drug companies for donations, independent 
PAP charities cite return-on-investment advantages that they 
claim are higher than for other strategies such as coupons, 
according to the CRS report. 
On the patient side of the equation, a PAP can provide access to 
a drug they otherwise couldn’t afford, but the usefulness of the 
programs is often restricted by a complex application process, 
which can be a big impediment for patients with chronic 
conditions who use more than one drug, the CRS report said. 
Other obstacles are unexpected program changes, difficult 
income-documentation requirements, the need for frequent 
reapplication and differences among the various PAPs.
The CRS report makes no recommendations, but it likely will 
inform future congressional debate on the role of PAPs in drug 
pricing, compliance and health care spending. As it is, many in 
Congress who have listened to companies use PAPs to defend 
cost hikes view the programs as “industry talking points” that 
allow manufacturers and the rest of the drug supply chain to 
play a shell game with pricing. (See BioWorld Today, Oct. 21, 
2016.) s

Other news to note

Athera Biotechnologies AB, of Stockholm, said the FDA 
granted orphan drug designation to its PC-MAb to treat patients 
with end-stage renal disease, who are preparing for or undergo 
hemodialysis, to prevent vascular access failure. PC-MAb is a 
fully human antibody targeting phosphorylcholine, a driver of 
vascular inflammation.
Boehringer Ingelheim GmbH, of Ingelheim, Germany, 
reported findings from GLORIA-AF, an observational study of 
6,011 patients with atrial fibrillation (AF) in Western Europe, 
showing that patients without symptoms at time of diagnosis 
were more than twice as likely to have had a previous stroke 
than patients who showed symptoms at diagnosis (14.7 
percent vs. 6 percent).
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data should be collected to best supplement what is already 
available, and how to scale up collection and analysis methods 
to deal with amounts of data that already surpass what can be 
processed by the humans making the clinical decisions based 
on that data, and are ever increasing.
In the long term, Rajagopal said, one of the key issues was 
going to be to develop trustworthy analytical systems. 
Green concurred, saying that technical innovation “is not what 
I worry about. . . . It’s the analysis of the data that presents the 
far greater problem.”
Atul Butte, director of the University of California at San 
Francisco’s Institute of Computational Health Sciences, agreed 
that analytics are critical, and that as big data turn into bigger 
data, and then huge data, new analytical methods based 
on machine learning and artificial intelligence (AI) will be 
important.
But he argued that “the most important thing about machine 
learning and AI is to demystify it.”
“It seems like it is the realm of wizards – it’s software,” he told 
the audience. “The hardest part is to figure out what questions 
you want to ask.”
Butte is deeply optimistic about the potential for big data to 
ultimately transform medical care, and gave several examples 
of companies, including Carmenta Inc. and Numedii Inc., that 
have found commercial success by analyzing publicly available 
big data to develop products.
Butte noted that beauty of big data, especially open-access big 
data, is that it is a resource that is not depleted as it is used. 
If one person takes a resource such as water or oil from public 
land, that resource is gone, he said. “But if I take data, you can 
also have it!”
And there are plenty of things to do with that data, he added. 
“Every one of you [in the audience] could do a different 
diagnostic and we could not step on each other’s toes, because 
that’s how many diagnostics we need.” s

Pricing 
Continued from page 7

Social contract
Still, pricing for future drugs is only part of the debate. The 
biggest – and most headline-screaming – controversies for 
drug developers have occurred in the past couple of years 
due to astronomical price hikes of existing drugs, namely 
Turing Pharmaceuticals Inc.’s toxoplasmosis drug Daraprim 
and Epipen from Mylan NV. But plenty of other firms have also 
made it a habit to increase prices of existing drugs beyond 
inflation rates.
“The reality is that it’s often the raising” of existing drugs’ prices 
that is putting pressure on the system, said Miller, noting that 
the large increases are unique to the U.S. health care system. 

When a drug is launched, its initial price takes into account a 
return on investment. “You can’t blame it on anyone but the 
manufacturer for raising prices.”
Many companies see raising prices on existing drugs as “an 
opportunity to meet earnings,” agreed Meeker. “But that is 
going to break the system.”
Levin was even more adamant. “The fact of the matter is that 
price increase [on existing drugs] is unconscionable.”
It’s a sentiment echoed a day earlier during a fireside chat with 
Allergan plc CEO Brent Saunders, who made waves last year 
with a blog pledging the Dublin-based firm’s social contract to 
patients that covered pricing and access. Among the promises, 
Allergan aims to “set our net in line with inflation,” he said, 
raise prices only once per year and keep gross product price 
hikes under 10 percent, all in addition to expanding patient 
assistance program.
“Is this the end-all, be-all? Absolutely not,” he said. “It’s a 
starting point.”
In Saunders’ view, the biopharma industry has no choice. “I 
think the political reality is that the biopharmaceutical industry 
is so unpopular right now,” he said. “Even people who have 
been our champions are having a hard time.”
The sector needs to “get our own house in order,” before 
pointing to insurers and PBMs, he added. Members of 
Tuesday’s panel also stressed that biopharma has do its part in 
addressing drug pricing and accessibility. 
“We’re all vested in this system,” said Sanofi Genzyme’s Meeker. 
“If the system breaks, we lose.”
“It’s up to us in the end,” Cohen concluded. “Everyone here is in 
it for the patients, and if they’re not, they should be.” s

Other news to note

Cardiome Pharma Corp., of Vancouver, said its affiliate has 
signed an exclusive license and distribution agreement in 
Israel with Petah Tikvah, Israel-based Tzamal Medical Ltd. for 
Cardiome’s antibiotic Xydalba (dalbavancin). Tzamal will be 
responsible for gaining regulatory and pricing approvals from 
Israel’s Ministry of Health. Cardiome will receive an undisclosed 
milestone payments and additional payments based upon 
commercial achievements and sales of Xydalba. The drug is 
approved for the treatment of acute bacterial skin and skin 
structure infections in the U.S. and EU.
Celyad SA, of Mont-Saint-Guibert, Belgium, published a special 
report of preclinical data in Future Oncology showing the 
potency of its CAR-T NKR-2 cells against various human cancer 
cell lines in vitro including leukemia, colorectal and pancreatic 
cancer. The report also included data showing that CAR-T 
NKR-2 cells can effectively challenge established pancreatic 
cancer xenografts in humanized mouse models. CAR-T 
NKR-2 is currently being tested in the THINK (THerapeutic 
Immunotherapy with NKR-2) phase 1b trial against five solid 
tumors (colorectal, ovarian, bladder, triple-negative breast 
and pancreatic cancers) and two hematological tumors (acute 
myeloid leukemia and multiple myeloma). 
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Loxo Oncology Inc., of Stamford, Conn., closed its previously 
announced underwritten public offering of 3,622,500 shares 
of common stock at a public offering price of $72 per share, 
which included the exercise in full by the underwriters of their 
option to purchase 472,500 additional shares of common 
stock. Gross proceeds to Loxo Oncology from this offering were 
approximately $260.8 million. Loxo Oncology intends to use 
the net proceeds from this offering for early commercialization 
activities for larotrectinib, new and ongoing research and 
development activities, including those related to LOXO-195 
and LOXO-292, and general corporate purposes, which may 
include increased working capital, acquisitions or investments 
in businesses, products or technologies, and capital 
expenditures. Morgan Stanley, Cowen and Citigroup acted as 
the joint book-running managers for the offering. Stifel and 
BTIG acted as joint lead managers.
Madrigal Pharmaceuticals Inc., of West Conshohocken, Pa., 
entered into a definitive securities purchase agreement with 
a group of institutional accredited investors for the private 
placement offering of approximately 328,300 shares of its 
common stock and approximately 1.97 million shares of its 
series A convertible preferred stock. The institutional investors 
participating in the private placement consist of a core group 
of existing, non-controlling stockholders of Madrigal. For each 
share of common stock and each share of Series A Convertible 
Preferred Stock, the investors agreed to pay a negotiated 
purchase price of $15.23, resulting in gross proceeds to 
Madrigal, before deducting estimated offering expenses, of 
approximately $35 million. The private placement is expected 
to close on or about June 23, 2017. Madrigal expects to use the 
proceeds from the offering primarily to support the ongoing 
clinical development of its lead compound, MGL-3196, a first-
in-class, oral, once-daily, liver-directed, thyroid hormone 
receptor β-selective agonist. MGL-3196 is being developed as a 
treatment for patients with non-alcoholic steatohepatitis and 
heterozygous familial hypercholesterolemia
Sangamo Therapeutics Inc., of Richmond, Calif., priced 
an underwritten public offering of 10,000,000 shares of its 
common stock at a price to the public of $7.25 per share. All 
of the shares are being sold by Sangamo. Gross proceeds to 
Sangamo are expected to be $72.5 million. In connection with 
the offering, Sangamo granted to the underwriters a 30-day 
option to purchase up to an additional 1.5 million shares of 
common stock. The offering is expected to close on or about 
June 26, 2017. Cowen and Co. LLC and Wells Fargo Securities 
LLC are acting as joint book-running managers for the offering.
Sigilon Therapeutics Inc., of Cambridge, Mass., was launched 
by Flagship Pioneering. Sigilon Therapeutics’ discovery 
platform combines cell engineering and biocompatible 
Afibromer technology, a new class of implantable biomaterials 
that do not trigger fibrosis. The company will develop products 
that emerge from its discovery platform to treat serious 
hematologic, enzyme deficiency and endocrine disorders. 
Flagship capitalized Sigilon Therapeutics with $23.5 million.

Spring Bank Pharmaceuticals Inc., of Hopkinton, Mass., 
intends to offer shares of its common stock in an underwritten 
public offering. Spring Bank also expects to grant the 
underwriters a 30-day option to purchase additional shares of 
its common stock offered in the public offering. All of the shares 
will be offered and sold by Spring Bank. Cantor Fitzgerald & 
Co. and William Blair & Co. LLC are acting as joint book-running 
managers.
Syntimmune Inc., of New York, announced a $50 million series 
B financing led by Apple Tree Partners, which has committed 
$48 million to the round, with additional participation from 
other existing investors. Funds from the Series B financing will 
further advance Syntimmune’s clinical development program, 
which includes two ongoing phase Ib/IIa clinical trials of 
the company’s lead drug candidate, SYNT001, in pemphigus 
and warm autoimmune hemolytic anemia. SYNT001 is a 
monoclonal antibody that blocks the FcRn-IgG interaction and 
is being developed for the treatment of a broad variety of IgG-
mediated autoimmune diseases. 

Eli Lilly and Co., of Indianapolis, completed a $90 million 
expansion of its Biotechnology Center in San Diego. The new 
space is designed to help accelerate the discovery of medicines 
within the company’s core therapeutic areas of immunology, 
diabetes, oncology and neurodegeneration, as well as the 
emerging area of pain. The center features a new lab and an 
additional 180,000 square feet of working space, which is an 
increase of 145 percent. 
Epizyme Inc., of Cambridge, Mass., said the FDA granted 
orphan drug designation to tazemetostat for the treatment 
of patients with soft tissue sarcoma. Tazemetostat, an EZH2 
inhibitor, is being studied in multiple ongoing phase II trials 
in both the follicular lymphoma and diffuse large B-cell 
lymphoma (DLBCL) forms of non-Hodgkin lymphoma, solid 
tumors, including epithelioid sarcoma and other INI1-negative 
tumors, mesothelioma, and in combination studies in DLBCL. 
Novo Nordisk A/S, of Bagsvaerd, Denmark, received a 
positive 17-2 vote from an FDA advisory committee that 
there’s substantial evidence that Victoza (liraglutide) reduces 
cardiovascular risk in patients with type 2 diabetes. The 
evidence was based on the LEADER trial, which Novo Nordisk 
used to support its supplementary NDA that the FDA is 
expected to rule on in the third quarter. An application to add 
the LEADER data through a Type II Variation application is 
currently under review by the EMA.
Menarini Ricerche S.p.A, of Pomezia, Italy, and Oxford, U.K.-
based Oxford Biotherapeutics Ltd. will present preclinical data 
on their antibody-drug conjugate MEN1309/OBT076 at the 29th 
Pezcoller Symposium in Trento, Italy. MEN1309/OBT076, which 
targets cells expressing the type I transmembrane glycoprotein 
and a C-type lectin receptor Ly75/CD205, produced anti-tumoral 
activity against non-Hodgking lymphoma and triple negative 
breast cancer cell lines, in the corresponding xenograft models 
and in patient-derived Xenograft models.

Other news to note
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Moleculin Biotech Inc., of Houston, said it has discovered a 
metabolic inhibitor called WP1234, a follow-on drug candidate 
to WP1122, which has shown improved drug characteristics 
when compared with WP1122 and a 20- to 50-fold greater 
ability to kill pancreatic cancer cell lines when compared with 
traditional inhibitors of glycolysis. Moleculin’s collaborators at 
the M.D. Anderson Cancer Center will present detailed findings 
of their characterization of WP1234 in the near future. Shares 
of Moleculin (NASDAQ:MBRX) increased $0.19 (22.4 percent), to 
close Wednesday at $1.04.
Novartis AG, of Basel, Switzerland, said the EMA has accepted 
its MAA for AMG 334 (erenumab) for the prevention of 
migraines. Erenumab, an anti-CGRP monoclonal antibody, 
was tested in four phase II and phase III studies involving 
more than 2,600 patients experiencing four or more migraine 
days per month. Data from those studies, which showed 
the drug reduced the number of migraine days per month 
compared to placebo, will be presented at the 3rd Congress of 
the European Academy of Neurology. Novartis has exclusive 
commercialization rights except in the U.S. where Novartis 
and Amgen Inc. will co-commercialize erenumab and in Japan 
where Thousand Oaks, Calif.-based Amgen has exclusive 
commercialization rights. 
Novellusdx Ltd., of Jerusalem, said it completed the first 
phase of an in vitro study to characterize the functional activity 
of ERK1/2 mutations using its live-cell based assay and the 
response to treatment with ulixertinib (BVD-523), which is 
being developed by Biomed Valley Discoveries Inc., of Kansas 
City, MO. Last month, Biomed Valley reported data from a 
phase I/IIa trial testing the ERK inhibitor ulixertinib in various 
types of cancer with three patients with partial responses (11 
percent) to ulixertinib during dose-escalation phase of the trial 
and 11 partial responses (13 percent) during the expansion part 
of the trial.
Oncoarendi Therapeutics SA, of Warsaw, Poland, said it has 
selected OATD-02 as its clinical development candidate for 
cancer immunotherapy with plans to start GLP toxicology 
studies in the fourth quarter with a goal to submit an IND in 
the third quarter of 2018. OATD-02, a small molecule inhibitor 
of two arginase isoforms (Arg-1 and Arg-2), was effective in 
three different mouse models of cancer (colorectal, lung and 
melanoma), including in combination with a PD-L1 checkpoint 
inhibitor and with gemcitabine, which resulted in control of 
tumor growth and, in some cases, full regression.
OSE Immunotherapeutics SA, of Nantes, France, received 
€2.597 million from Bpifrance following the completion of a 
milestone related to the company’s collaborative program, 
EFFIMab, which is focused on evaluating OSE-127 (Effi-7). 
It relates to the finalization of significant preclinical results 
for OSE-127 and translational data on the high expression of 
IL-7R in biopsies from patients with ulcerative colitis which 
will be used to support the next clinical applications planned 
in inflammatory bowel diseases. OSE-127 is a monoclonal 
immunomodulatory antibody targeting the CD127 receptor, 
the alpha chain of the interleukin-7 receptor that induces an 

antagonist effect on effector T lymphocytes. 
Pfizer Canada Inc., of Kirkland, Quebec, the Canadian 
operation of Pfizer Inc., said Health Canada expanded 
the indication of Ibrance (palbociclib) to include its use in 
combination with fulvestrant for the treatment of women with 
hormone receptor-positive, human epidermal growth factor 
receptor 2 (HER2)-negative locally advanced or metastatic 
breast cancer whose disease progressed after prior endocrine 
therapy. Ibrance was first approved in Canada last year 
for use in combination with letrozole, for the treatment of 
postmenopausal women with estrogen receptor-positive, 
HER2-negative advanced metastatic breast cancer as initial 
endocrine-based therapy.
Regeneus Ltd., of Sydney, said it will receive a $1 million 
payment from its partner Tokyo-based Asahi Glass Co. Ltd. 
(AGC) for meeting the primary endpoints of the phase I safety 
trial of Progenza in patients with knee osteoarthritis. AGC 
licensed rights to the drug in Japan last year. The deal includes 
two additional milestones relating to the development and 
approval of Progenza in Japan with payments of $10 million in 
total. Progenza is an allogeneic off-the-shelf stem cell product 
being developed for the treatment of knee osteoarthritis.
Sarepta Therapeutics Inc., of Cambridge, Mass., established 
a gene therapy research collaboration with Evry, France-based 
Genethon, a non-profit R&D organization dedicated to the 
development of biotherapies for orphan genetic diseases. 
Genethon is responsible for early development of the product 
that will use its micro-dystrophin gene therapy approach with 
Sarepta having the option to co-develop products from the 
program, which includes exclusive U.S. commercial rights. 
Financial terms of the collaboration weren’t disclosed.  
Seqirus Inc., of Holly Springs, N.C., a part of CSL Ltd., said 
it successfully produced cell-based influenza vaccine at 
commercial scale using a candidate vaccine virus (CVV) that 
was isolated and grown in cells. End-to-end production in cells 
rather than from egg-derived CVVs to cell-based manufacturing 
can help improve process control and increase output in the 
production of cell-based influenza vaccines. Seqirus used cell-
derived H3N2 CVV in its influenza vaccine this year and plans to 
utilize cell-derived CVV technology for the production of other 
vaccine strains in the future.

Axovant Sciences GmbH, of Basel, Switzerland, appointed 
Stephen Mohr general counsel; Eric Floyd senior vice president, 
regulatory affairs; Thomas Templeman senior vice president, 
pharmaceutical operations and quality assurance; Mark 
Wadley senior vice president, U.S. business; Samina Bari vice 
president, corporate communications; Shankar Ramaswamy 
vice president, global medical affairs; Mark A. Demitrack vice 
president, clinical research; and Richard O’Neal vice president 
of payer, access and reimbursement.
Basilea Pharmaceutica Ltd., of Basel, Switzerland, named 
Damian Heller general counsel and corporate secretary and 
appointed him to the extended management committee, 
effective Aug. 1.
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Shire plc, of Dublin, gained FDA approval for Mydayis (mixed 
salts of a single-entity amphetamine product), a once-daily 
treatment comprised of three different types of drug-releasing 
beads, for patients 13 years and older with attention deficit 
hyperactivity disorder (ADHD). The approval is based on 16 
clinical studies evaluating Mydayis in more than 1,600 patients, 
which showed the drug significantly improved symptoms of 
ADHD, as measured by the ADHD-RS-IV and the Permanent 
Product Measure of Performance. Shire plans to begin selling 
Mydayis in the U.S. in the third quarter of 2017.

In the clinic

Agenus Inc., of Lexington, Mass., said London-based 
Glaxosmithkline plc’s shingles vaccine candidate, Shingrix, 
currently in a phase III trial, containing Agenus’ proprietary 
immune adjuvant, QS-21 Stimulon, triggered a strong immune 
response in elderly patients previously treated with the 
current vaccine, Zostavax, for the prevention of shingles. This 
potentially broadens the target population that could benefit 
from the vaccine candidate. QS-21 Stimulon also is being 
evaluated in conjunction with Agenus’ neoantigen vaccine, 
Autosynvax, in a phase 1 clinical trial, with immunological 
readouts expected by the end of 2017.
Cara Therapeutics Inc., of Stamford, Conn., said it completed 
a pre-specified interim conditional power analysis of its 
adaptive phase III trial of intravenous CR-845 and, based 
on the guidance of the independent data monitoring 
committee (IDMC), the trial will continue to test two doses 
of the peripherally acting kappa opioid receptor agonist (1 
mcg/kg and 0.5 mcg/kg) vs. placebo in up to 450 patients 
undergoing abdominal surgery. The IDMC also reviewed 
the available safety information, including serum sodium 
levels, and confirmed that both doses of CR-845 were well-
tolerated with no significant changes in the monitored 
safety parameters. The randomized, double-blind, placebo-
controlled, parallel-group adaptive design trial is measuring 
the Change in Pain Intensity over the 24-hour postoperative 
period using the patient-reported Numeric Rating Scale score 
collected at prespecified time points through 24 hours as the 
primary endpoint. Postoperative nausea and vomiting will be 
evaluated as a secondary efficacy measure. 
Eisai Inc., of Woodcliff Lake, N.J., said the ongoing CAMELLIA-
TIMI 61 study of lorcaserin will continue as planned, based 
on the recommendation of an independent data monitoring 
committee, after it completed a pre-specified interim safety 
analysis evaluating the incident of major adverse cardiac 
events, or MACE, defined as cardiovascular death, myocardial 
infarction or stroke. The five-year study, comprising 12,000 
patients, is a postmarketing requirement from the FDA to 
evaluate the long-term cardiovascular safety of lorcaserin, a 
5-HT2C receptor agonist marketed as Belviq for weight loss. 
The study is expected to conclude in 2018.
Erogmed plc, of London, said its phase IIb proof-of-concept 
study for Peprostat, its coagulant for intraoperative surgical 

bleeding, reached its recruitment midpoint ahead of schedule 
and is now expected to report top-line data in the fourth 
quarter of this year, accelerated from the first quarter of 2018. 
The randomized, placebo-controlled, double-blinded study 
is testing Peprostat, which is based on a synthetic peptide 
designed to eliminate the risk of exposure to blood-derived 
materials, for its ability to control bleeding during surgery as 
the primary endpoint. 
Index Pharmaceuticals Holding AB, of Stockholm, said 
the first patient was enrolled in CONDUCT, a phase IIb dose-
optimization study testing cobitolimod, an immunotherapeutic 
candidate, in moderate to severe active ulcerative colitis. The 
study will include 215 patients with left-sided moderate to 
severe disease and will compare cobitolimod’s efficacy and 
safety in inducing clinical remission compared to placebo. Top-
line results are expected in the fourth quarter of 2018. Index is 
financing the study with an SEK250 million (US$28.5 million) 
IPO closed last year.
Indivior plc, of Slough, U.K., reported results from its pivotal 
phase III clinical trial (RB-US-13-0001) evaluating the efficacy 
and safety of RBP-6000, an investigational once-monthly 
injectable buprenorphine in the Atrigel delivery system to treat 
adults with moderate-to-severe opioid use disorder (OUD) as 
part of a complete treatment plan to include counseling and 
psychosocial support. The 24-week study met its primary and 
key secondary endpoints for both dosage regimens of RBP-
6000, which demonstrated clinically and statistically significant 
differences in percentage abstinence and treatment success, 
defined as any subject with ≥80 percent of urine samples 
negative for opioids combined with self-reports negative for 
illicit opioid use from weeks five to 24, compared to placebo. 
The results were presented at the 79th Annual Scientific 
Meeting of the College on Problems of Drug Dependence 
meeting in Montreal.
Mithra Pharmaceuticals SA, of Liege, Belgium, said it 
completed recruitment into a safety study to test Estelle, a 
combined oral contraceptive candidate composed of 15 mg of 
Estetrol (E4) and 3 mg of drospirenone, on endocrine function, 
metabolic control and a panel of hemostasic markers. Estelle is 
in two phase III trials in Europe/Russia and in the U.S./Canada, 
with results expected in the third quarter of 2018 and the first 
quarter of 2019, respectively.
Rxi Pharmaceuticals Corp., of Marlborough, Mass., said it 
completed enrollment in its phase I/II study RXI-109-1501. The 
multidose, dose-escalation study is testing self-delivering RNAi 
(sd-rxRNA) candidate RXI-109, designed to target connective 
tissue growth factor, in patients with advanced neovascular 
age-related macular degeneration (AMD) where retinal scarring 
can result in continued vision loss. The primary endpoint is 
to evaluate the safety and tolerability of RXI-109, and other 
endpoints are included to assess RXI-109’s potential for clinical 
activity using numerous assessments to monitor ocular health 
and visual acuity. Each subject receives a total of four doses of 
RXI-109 at one month intervals, administered by intravitreal 
injection in one eye only. The three-month dosing period is 
followed by a four-month observation period. 
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Tolero Pharmaceuticals Inc., of Salt Lake City, said it is adding 
European centers to its ongoing phase II study of alvocidib for 
the treatment of MCL-1-dependent relapsed/refractory acute 
myeloid leukemia (AML). The randomized, biomarker-driven 
study, which also includes an exploratory arm in patients with 
MCL-1-dependent newly diagnosed high-risk AML, is examining 
the effectiveness of alvocidib, an inhibitor of cyclin-dependent 
kinase 9, in combination with cytarabine and mitoxantrone.
Vaccibody A/S, of Oslo, Norway, reported results from 
the phase I part of the VB C-01 trial testing VB-10.16 
immunotherapy for the treatment of high-grade cervical 
intraepithelial neoplasia (CIN 2/3) caused by human 
papillomavirus 16 (HPV16). Treatment was well-tolerated, with 
no serious adverse advents reported. Immunological analyses 
of the peripheral blood demonstrated a strong induction of 
HPV16-specific T-cell immune responses in 12 of 14 patients 
evaluated. The response was induced against both antigens 
used in the vaccine (HPV16 E6 and E7). The short interval 
immunization regimen in cohort one induced a more rapid, 
stronger and longer-lasting T-cell response than seen with the 
schedule with longer intervals used in cohort two. The phase IIa 
expansion portion of the trial was initiated in the first quarter 
and will enroll 15 to 20 additional patients with CIN 2/3. 

Appointments and advancements

Bayer Corp., of Whippany, N.J., appointed Rebecca Jolley 
senior vice president and commercial head, oncology, and 
Scott Z. Fields, senior vice president and pharmaceutical 
development head, oncology.
Braeburn Pharmaceuticals Inc., of Princeton, N.J., named 
Michael M. Derkacz president and CEO.
Can-Fite Biopharma Ltd., of Petach Tikva, Israel, appointed 
Scott Friedman, Arun Sanyal, and Rifaat Safadi to its new 
clinical advisory board. 
Cipher Pharmaceuticals Inc., of Mississauga, Ontario, named 
Chris Watters vice president, corporate development.
Crispr Therapeutics AG, of Basel, Switzerland, appointed 
James R. Kasinger general counsel and secretary to the board.

CTI Biopharma Corp., of Seattle, added David R. Parkinson to 
its board, and named Richard L. Love interim chairman of the 
board.
Dermira Inc., of Menlo Park, Calif., named Ian Clements vice 
president, investor relations.
Ferring Pharmaceuticals SA, of Saint-Prex, Switzerland, 
appointed Paul Navarre CEO of Ferring Holding Inc. in the U.S., 
and Aaron Graff executive vice president, chief commercial 
officer in a global role.
Gamida Cell Ltd., of Jerusalem, added Roger Kornberg and 
Michael Perry to its board.
Histogenics Corp., of Waltham, Mass., appointed Donald Haut 
chief business officer.
Kamada Ltd., of Ness Ziona, Israel, appointed Michal Stein vice 
president and medical director for immunology.
Octapharma USA, of Hoboken, N.J., part of Octapharma AG, 
named Richard E. Walters Jr. vice president of commercial 
development. 
Pharmaxis Ltd., of Frenchs Forest, Australia, added Kathleen 
Metters to its board.
Prana Biotechnology Ltd., of Melbourne, Australia, appointed 
David Stamler chief medical officer and senior vice president, 
clinical development; he will be based in San Francisco. 
Promis Neurosciences Inc., of Toronto, appointed William C. 
Mobley to its scientific advisory board.
PTC Therapeutics Inc., of South Plainfield, N.J., named Marcio 
Souza chief operating officer and Christine Utter principal 
financial officer and treasurer.
Regulus Therapeutics Inc., of La Jolla, Calif., added Pascale 
Witz to its board.
Rxi Pharmaceuticals Corp., of Marlborough, Mass., added 
Jonathan Freeman to its board, and appointed him to the audit 
and nominating committees.
Solid Biosciences LLC, of Cambridge, Mass., named Jennifer 
Ziolkowski chief financial officer; Carl Morris chief scientific 
officer; and Joel Schneider chief technology officer, head of 
exploratory research and development.
Uniqure NV, of Amsterdam, appointed Steven L. Zelenkofske 
chief medical officer; he in based in Lexington, Mass.
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