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FDA’s tin cup finance

BioCentury This Week

Cover Story

Tin Cup Finances — Whatever the outcome of
the congressional debate on PDUFA 1V, it’s clear
that 2007 will be a turning point for the funding
of regulatory oversight of the drug industry. Even
as industry is preparing to pay for almost two-
thirds of the costs of drug reviews and new safety
programs, FDA is facing a huge budget shortfall.
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sacrificed a revenue stream, the $50 million it
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has the kind of mechanism and safety profile that
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inhibitors are being pursued by pharma companies
as a novel class of diabetes drugs, with Astra-
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protease inhibitors on the market, next-generation
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Finding a Short Cut — MorphoSys says its new
RapMAT process can shorten the time it takes to
identify high affinity human antibodies by 30%,
while increasing the diversity of leads.
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Leveraging Skin Biology — Kythera aims to create a
bigger payoff in the derm space than reformulation
approaches typically might yield, especially in aesthetic
indications where patients pay out-of-pocket.
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More ‘Pay and Sue’ Expected — The Supreme
Court ruling in Medlmmune v. Genentech will make
patent owners more reluctant to license technologies,
and lead to higher fees for those that are granted,
according to IP attorneys.

Ebb & Flow

Healthcare Idol — JPMorgan voters like biotech. Not
blinking over Lucentis. Celgene, Pharmion diverge. Pro-
prius, InteKrin are grade A. Also Analysts. Ark; Biopure;
MedIimmune; Protherics; Shire; Basilea; Chelsea; Dynavax;
ImClone; Incyte; Oxford BioMedica; Reneuron; ldera;
Telik; Seattle Genetics; Biolnvent, et al.

Online this week
Stock charts & tables

Company index

By Steve Usdin
Woashington Editor

FDA’s release of the PDUFA IV
proposal it negotiated with indus-
try generated headlines last week
about drug safety and speculation
about the policies that Congress
will accessorize it with, but the
most important aspect of the pro-
gram was largely overlooked. Atits
heart, PDUFA is about money, and
its success will be determined by
whether it succeeds in righting
FDA'’s listing financial ship.

Itis all but inevitable that Con-
gress will modify the PDUFA IV
proposal, giving the agency addi-
tional authorities and missions that
may or may not make Americans
safer or help them get access to
innovative therapies. It is much
less likely that politicians will back
up their statements about FDA’s
critical role in protecting and en-
hancing public health with the cash
it needs to accomplish those tasks.

Indeed, according to partici-
pants at FDA’s user fee negotia-
tions with PhRMA and the Biotech-
nology Industry Organization, the
discussions started last year with
emotional outbursts about the
agency’s need for more money.
The scene was reminiscent of the
discussions around PDUFA IlI,
when FDA said a huge funding
shortfall was endangering its abil-
ity to live up to the commitments of

PDUFA 1.
See next page

Future Leaders update
Save the date for the |4th annual
showcase of fresh investment
opportunities. Please see
announcement following A22.




BioCentury, Tue BErNSTEIN REPORT ON BIOBUSINESS

JaNUARY 15,2007 PAGE A2 oF 22

Politics & Policy,
from previous page

In 2001, the pharmaceutical and
biotech industries agreed to double their
payments to the agency and allow it to
apply user fees to activities that were not
directly related to product reviews (see

‘Everyone wants the same
thing. New drugs that help
people, and a drug safety
system that doesn’t create
surprises.’

restricted to review functions (see “Adding
Up PDUFA IV”).

BioCentury estimates thatin two years,
industry will be paying 65% of the cost of
human drug reviews, up from 58% in
2006. But that figure assumes Congress
and the White House will increase FDA’s
budget to keep up with its increased ex-

BioCentury, May 28, 2002). Although the
deal was supposed to put the agency on a

— Genzyme’s Henri Termeer

penses, which would require both
branches of government to demonstrate a

sound financial footing, by FDA’s admis-
sion, PDUFA lll has been a failure.

Five years later, FDA reports it is again in financial extremis.
PDUFA 1l didn’t work because the executive branch didn’t
request and Congress didn’t appropriate increases in funding to
match industry’s increased financial contributions.

PDUFA was intended to supplement federal funding, but
since the program was launched in 1992, user fees have covered
the costs of 1,320 new FTEs, while taxpayers have paid for ||
new FTEs.

The PDUFA |V proposal drops all pretense that user fees
simply supplement taxpayer funding, or that they are to be tightly

good deal more commitment to FDA than
they have displayed in recent years. Smaller budget increases or
flat funding would kick industry’s share of drug reviews towards
75% (see “Industry’s Share Grows,” A3).

Continuing irresolution

In any case, the agency will start PDUFA [V in a deep hole.
Congress has placed FDA on the edge of a financial precipice and
must decide in the next month whether it will kick it over the
edge. The agency will have to take calamitous belt-tightening

See next page

Adding up PDUFA IV

Calculation of baseline PDUFA IV revenues and collections for FDA’s proposed programs to support premarket review of human drug applications

and for postmarket safety activity for FY08 beginning next October. The final total of about $438 million would cover 1,923 FTEs. The adjustments

to the target revenue do not include fees associated with the agency’s proposed direct-to-consumer program, which FDA plans to collect separately.

That program would conduct advisory reviews of prescription drug television ads. $M. Soxrce:I'DA

Baseline fee revenue FTE Amount PDUFA IV additions

Fiscal 2007 baseline adjusted for inflation 1,539 $305.5 Adjustment based on PDUFA 111

Inflation adjustment for fiscal 2008 $17.7 Change the calculation of the inflation factor to reflect increasing
pay rates in the Washington, D.C., area; the revised calculator is to
be applied in subsequent years

Adjustment for increased rent-related costs $11.7 Covers increased staffing costs and one-time costs associated with
relocation of CDER and CBER to FDA’s White Oak campus;
PDUFA 1V allows for adjusting the revenue amount if these rent
costs end up lower than estimated

Adjustment for increased work per IND & NDA 87 $20.0 Added to base amount to cover increases in FDA’s drug review
workload that occurred during PDUFA 111, but were not captured
by the “workload adjuster” provision of the Act. Under PDUFA
IV, a new adjuster would capture workload increases associated
with increased level of effort per submission, not just the
increased number of submissions; the new method would take
effect in fiscal 2009.

Baseline revenue 1,626 $354.9

Enhancements FTE Amount PDUFA IV additions

Premarket: Guidances 20 $4.6 To enhance ability to expedite drug development via developing
and issuing guidance documents and participating in scientific
collaborations

Premarket: IT infrastructure $4.0 To enhance I'T development efforts at the agency

Postmarket: Safety system 82 $29.3 To support post-approval safety activities, establish epidemiology
standards and expand databases, enhance risk management and
communication, and increase timely consistent review of new
drug names to prevent confusion

Baseline revenue w/enhancements 1,728 $392.8

Total adjusted PDUFA IV baseline 1,923 $437.8 Includes further FY08 workload adjustment based on work levels
in FY07
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measures if Congress doesn’t give it relief
from a planned spending freeze for the
remainder of the current fiscal year.

Having failed to pass FY07 budgets for
every part of the federal government ex-
cept the Departments of Defense and
Homeland Security, the 109th Congress
passed a Continuing Resolution (CR) on
Dec. 8, 2006. The CR maintained spend-
ing until Feb. 15, 2007, for other parts of
the government at the lowest of three
figures: FY06 levels or the FY07 budgets
passed by the House or Senate.

Because both the House and Senate
voted to increase FDA’s budget for FY07,
the agency is stuck with the 2006 figure.

The Democrats in control of Congress
have little interest in passing budgets cre-
ated by the former Republican majority, and
don’t have time to wrestle with new 2007
spending bills. Indeed, lawmakers are slated
to begin work on the FY08 budget on Feb.
5, the day President Bush is slated to release
the administration’s request.

Some time before Feb. 15, Congress
plans to pass another CR, and during the
year it may send additional FY07 spending

‘We would like to be persua-
sive that a robust post-
market surveillance system
is the way to go to optimize
safety while minimizing lag
times in approvals.’

— BIO’s Jim Greenwood

bills to the White House. But every federal
agency will clamor for money, especially
those like FDA that use the bulk of their
budgets to cover personnel costs. The
scientific community has cranked up its
well-oiled lobbying machinery, and the
Social Security Administration has warned
the CR imperils its ability to get checks to
America’s seniors.

A flat budget actually represents a cut
because costs increase every year. Based
on its experience over the last five years,
FDA estimates that its budget must grow
5.8% annually just to absorb congression-
ally mandated salary increases, inflation
and escalating rents.

To operate within a flat budget of

Industry’s share grows
Without major increases in congressional appropriations, user fees could account for almost two-
thirds of the total cost of human drug reviews. BioCentury calculates user fees could reach $583.1M
by fiscal 2012, in which case they could account for 65% of total costs. The calculation uses the
PDUFA plan’s 5.8% annual inflation rate for appropriations starting in FY06, plus a 6.3% annual
workload adjustment factor for user fees starting in 2009. The 5.8% rate is based on FDA’s calculation
of the average cost of salary and benefits for 2000-05. The 6.3% rate 1s the workload adjustment
calculation for FY07. (A) Enacted FY06 user fees; (B) Assumes funding for FY07 has been capped
at the FY06 level of $305.3M under the continuing budget resolution (see “The Continuing Resolution
Hole,” A4); SM
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$1.56 billion, FDA would have to find
savings of about $91 million in FY07, of
which $17 million would come out of
CDER if the pain is spread evenly over the
agency’s centers (see “The Continuing Reso-
lution Hole,” A4).

There is only one way to reduce ex-
penses that much: cut personnel costs.
“Payroll costs account for more than 60%
of the FDA budget, and the agency is not
able to absorb inflationary increases on
such asignificant portion of its resources,”
then-Acting Commissioner Andrew von
Eschenbach told the Senate Appropria-
tions Committee’s agriculture subcom-
mittee in March 2006.

In the past, FDA has used short-term
furloughs to close funding gaps, but it is
unlikely that locking staff out could pro-
duce the magnitude of savings needed this
time. If Congress doesn’t step up to the
plate with more cash, FDA could be forced
to lay off staff even as it is preparing to
implement a new PDUFA deal that will
allow it to bring on more employees.

It is difficult to construct a scenario
under which furloughs and firings do not
lead to slower reviews, fewer meetings
with sponsors, deferred issuance of guid-
ance documents, and other measures that
would have negative short- and long-term
consequences for drug development.

To make fiscal matters worse, flat-
lining FDA’s budget puts big chunks of
free money out of its reach. PDUFA and
other user fee programs have “triggers,”
and a continuation of the FY06 budget
falls below threshold conditions that must
be metin order for FDA to collect certain
funds from industry.

One of PDUFA’s triggers is a require-
ment that the amount of user fees col-
lected in each year must be specified in an
appropriation act. There are also mini-
mum spending levels. FDA expected to
pull in $320 million in PDUFA fees in
FYO7, but it can only do so if Congress
meets the spending trigger and formally
specifies that amountin an appropriations
bill. Otherwise it will have to make due
with the 2006 level — a $47 million cut.

Congress would also have to spend
some money to unlock other user fees.
According to the administration’s 2007
budget request, an increase of $7.4 mil-
lion is needed to continue collecting user
fees under the Medical Device User Fee
and Modernization Act (MDUFMA) and
Animal Drugs User Fee Act (ADUFA).

“If we do not receive sufficient budget
authority to meet the statutory triggers,

See next page
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FDA will lose the right to collect $55.3

‘We have gotten a
sympathetic hearing, but

request for a figure approaching $100
million or to NIH’s FY06 budget of over
$440 million for translational research.
Nevertheless, the administration’s request

million in user fees,” von Eschenbach told are being told that the was sufficient to allow FDA to dedicate
the Senate in his March testimony. “The . . staff full time to Critical Path, attend meet-
flow of potentially life saving medical de- budget deficit is difficult ings and organize the participation of
vices will decline and the use of unap- to overcome.’ industry, academic and government re-

proved drugs in food-producing animals
will likely rise,” if FDA loses this money.

— William Hubbard of the Coalition
for a Stronger FDA

searchers. By getting a specific line in the
budget, it also opened up the possibility
for more generous funding in the future
(see BioCentury, Nov. 15, 2005 & Feb. 13,

Initiatives stymied

The CR also puts some initiatives in jeopardy that were high
priorities for FDA and the biotech industry. Most notably, after
several years of requests from the agency, the Bush
administration’s FY07 budget proposal included funding for the
Critical Path initiative.

The $5.9 million was meager compared to FDA’s original

The continuing resolution hole
Sources of FDA’s budget shortfalls as long as Congress does not pass a
final budget for fiscal 2007. The existing Continuing Resolution that
maintains spending at FY06 levels. The Democrat’s congressional lead-
ership plans to extend the flat funding for most government spending
through Sept. 30, 2007. If FDA doesn’t get an exception, it will have to make
cuts to compensate for increases in fixed costs. The failure to meet
mandatory triggers also means the agnecy would lose over $100 million
in user fees, while a number of planned budget increases, including the
first funding of the Critical Path program, would not occur. (A) Fiscal
2007 budget not yet enacted; (B) Based on 5.8% increase from 2006 budget;
SM. Sources: FDA budget documents, House Joint Resolution 102
Unfunded cost increases: $163.4M (A)
FDA budget appropriation (B) $91.0
Human drugs appropriation (B) $17.3
Biologics appropriation (B) $8.1
PDUFA funds $47.0
Selected increases recommended by the Senate: $82.8M
Restore base program reductions assumed in the budget $29.7
Cost of living adjustments $20.3
Rental payments to the General Services Administration (GSA)  $10.5
To meet trigger needs of Animal Drug User Fee Act of 2003
(ADUFA) and the Medical Device User Fee and Modernization
Act of 2002 (MDUFMA) $8.6
Critical Path initiative $5.9
Drug safety $4.0
FDA consolidation at White Oak campus $3.8
Selected increases recommended by the House: $43.7M
Cost of living expenses $15.6
Human drugs $10.0
To meet ADUFA 2003 and MDUFMA 2002 trigger needs $8.2
Critical Path initiative $4.9
GSA rental payments & White Oak campus consolidation $2.5
Human tissues safety $2.5

2006).

Because it was not funded in FY06, Critical Path will have to
wait until fiscal 2008 unless Congress makes an exception and
funds it this year.

Regardless of how it handles FDA’s 2007 funding crisis,
Congress will soon take up the agency’s FY08 budget.

Two coalitions with representation from biotech, drug, food
and agriculture companies, patients and consumers have taken
on the task of increasing federal appropriations for FDA (see
BioCentury, Sept. 18, 2006).

The Coalition for a Stronger FDA, which is backed by BIO,
has set a goal of increasing the federal appropriation for drug
review activities by $200 million over five years. Last fall, BIO
President Jim Greenwood said the coalition’s strategy would
focus initially on persuading the Bush administration to request
a larger FDA budget. The way power is divvied up in Congress,
he said, there is a slim chance that appropriators will substan-
tially increase the president’s request.

Greenwood and coalition staff have met with HHS Secretary
Michael Leavitt, Office of Management and Budget (OMB) Direc-
tor Rob Portman, and White House political strategist Carl Rove,
but haven’t received good news.

“Thus far, we have gotten a sympathetic hearing, but are
being told that the budget deficit is difficult to overcome,”
William Hubbard, a senior advisor to the coalition, told
BioCentury. Hubbard is a former FDA senior associate commis-
sioner for policy, planning and legislation.

Indeed, a senior HHS official last week told BioCentury that
OMB’s preliminary FDA budget number for FY08 was lower than
the administration’s 2007 request. The president’s Feb. 5 budget
proposal may reflect a slight increase, but not enough to
compensate for the agency’s cost increases, according to the
official, who spoke on condition of anonymity.

The FDA Alliance has had similar experiences on Capitol Hill.
According to Executive Director Steven Grossman, in an initial
round of visits to congressional offices, “we heard a lot of
sympathy for keeping FDA strong, but also that it is a tough
environment. The people we spoke with wanted to know how
much it will take to keep FDA strong and what the priorities
should be, but they distinguished sympathy from certainty that
they can do anything about it.”

Grossman served as deputy assistant secretary for health
from 1985-89.

The lobbying for increased FDA funding is continuing as
Congress begins consideration of PDUFA |V. It doesn’t have
much time.

Although PDUFA [ll doesn’t expire until the end of Septem-
ber, if user fees are not reauthorized by the end of May or early
June, FDA will have to start sending notices to more than a

See next page
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thousand reviewers warning they may be fired in the fall. This
raises the prospect of a perfect storm for employee morale and
retention: receiving a pink slip about a possible layoff during an
involuntary unpaid furlough.

The safety card

The outline of the PDUFA reauthorization deal has been

circulating in Washington for months. Last week’s release of a
Federal Register notice announcing a public meeting to discuss
the proposal, however, contained the first official description. It
also put the topic onto congressional agendas.

“The Federal Register notice is the opening bell in the
marketplace of ideas; the day has just started for Congress to
look at and understand the joint recommendations, begin trad-
ing and making deals, and ultimately shape and modify the
substance of the PDUFA agreement,” said Paul Kim, a partner at
the Foley Hoag law firm. Kim served as Sen. Edward Kennedy’s

See next page

Enzi-Kennedy & PDUFA IV

risk management strategies (REMS) for all NDAs and BLAs, supplemental

Both the PDUFA IV proposal and the Enhancing Drug Safety and Innovation Act of 2006 (S. 3807) are intended to improve drug safety. S. 3807 mandates

distribution, labeling and sponsor post-market commitments. The PDUFA 1V proposal beefs up FDA’s ability to monitor the safety of marketed products,
but gives the agency discretion over which products require more or less extensive monitoring. Sens. Michael Enzi (R-Wyo.) and Edward Kennedy (D-

Mass.), sponsors of S. 3807, are considering attaching provisions similar to those in their bill to the PDUFA IV legislation.

approvals and many marketed drugs, and gives FDA new authority over

Enzi-Kennedy

PDUFA IV safety provisions

* Requires a REMS for approval of all new drugs/biologics and for

some that are already approved

* Must include 15-day, quarterly and annual adverse event reports;
a surveillance plan to assess known serious risks and identify

unexpected serious risks; periodic reassessment of the REMS

* May include sponsor-developed information for physicians

and patients about the REMS; black box warnings; post-approval
registries, epidemiological studies or clinical trials; prior clearance
of advertising or requirements for specific disclosures; prohibition

on direct-to-consumer advertising for up to two years; restrictions
on product use or distribution

* FDA must begin discussion of REMS with sponsors at least 60 days
before PDUFA deadline

* Provides an additional $5M per year and 11 FTEs for FDA to analyze
2-3 risk minimization action plans (RiskMAPs) per year to determine

which strategies work most effectively

* Provides $4.6M to advance drug development science and draft select
guidances related to the Critical Path initiative to help predict potential
toxicities or adverse events that may result in additional labeling or risk
minimization strategies

* FDA to detail in a 5-year strategic plan on how it intends to improve

communication between the Office of Surveillance and Epidemiology
(OSE) and the Office of New Drugs to create a “seamless evaluation of

a drug before and after it is approved”

* REMS may require post-approval studies

* Improves processes for post-market commitments (PMCs) selection —
FDA will issue harmonized standard operating procedures to help
guide reviewers on how to select medically and scientifically

appropriate PMCs

* Commissions a study that will determine the best way to maximize
the public health benefit associated with collecting and reporting
serious and non-serious adverse events occurring throughout a

product’s life cycle

* Requires a strategic plan for information technology

* Provides $4M for Il improvements, including developing a 5-year
plan, developing and implementing new information systems,
establishing automated standards-based regulatory submission and

review environment

* Provides additional $12M to access linked medical databases and hire 7
epidemiologists for active post-market surveillance, including targeted

data mining on drugs

* Commits to develop epidemiology best practices

* Preventing medication errors: Provides $5M and 22 FTEs to improve
the process for evaluating proprictary drug names so that problematic
names can be identified and amended before a product goes on the
market. In exchange for this funding, FDA would agree to two new
goals: that sponsors can submit their proprictary names for review at
the end-of-Phase II meeting for a 180-day review or with the NDA for

a 90-day review.




BioCentury, THE BERNSTEIN REPORT ON B10BUSINESS JANUARY 15,2007 PAGE A6 OF 22

Guidance commitments

The PDUFA TV proposal includes $4.6 million to fund FDA activities associated with FDA’s Critical Path program, including the creation of guidance
documents. FDA is committing to deadlines for developing seven guidance documents. It will publish draft guidances for public comment by the end

of the fiscal year (September) indicated, and complete the final guidances within one year of the close of the public comment period. Source: FDA

Proposed guidances

Clinical hepatotoxicity (FY08): Address how to evaluate possible hepatotoxicity during drug development and how FDA will review an application to

look for signs that a drug may be a significant hepatotoxin

under development

issues would include image acquisition, archiving and blinded reading

Non-inferiority trials (FY08): Describe FDA’s perspective on non-inferiority trial designs, including how to select the active control, how to

document the effect size of the active control vs. placebo, and how to establish the non-inferiority margin of interest

Adaptive trial designs (FY08): Explain FDA’s perspective on the use of adaptive trial designs, including the definition of adaptive trial designs,

recommended designs, and how statistical issues should be addressed in analyzing trials

End of Phase ITa meetings (FY08): Outline the procedures and data needed for end of Phase Ila meetings, to maximize the value of the Phase 1T
program with the overall goal of making drug development more efficient and effective

Multiple endpoints in clinical trials (FY09): Describe FDA’s perspective on the appropriate procedures and analyses for trials with multiple endpoints

Enriched trial designs (FY10): Focus on approaches to enrich the clinical trial population to better define the efficacy or safety of the compound

Imaging standards for use as an endpoint in clinical trials (FY11): Focus on the use of images as important endpoints in controlled clinical trials;

Politics & Policy,
from previous page

deputy staff director for health policy during the negotiation of
PDUFAIII.

As chair of the Health, Education, Labor and Pensions (HELP)
Committee, Kennedy (D-Mass.) will dominate Senate PDUFA IV
deliberations. Given the Democrats’ razor-thin majority in the
Senate, his close working relationship with the HELP committee’s
ranking Republican, Michael Enzi (R-Wyo.), will be crucial to
getting work done.

Their decisions about lashing additional drug safety man-
dates into PDUFA will be key.

Enzi and Kennedy introduced drug safety legislation in the
109th Congress, the Enhancing Drug Safety and Innovation Act
of 2006 (S. 3807), and suggested they might couple it with
PDUFA reauthorization.

S. 3807 sought to give FDA an array of new powers, including
the ability to restrict prescription rights to physicians who meet
specific criteria, and to mandate post-market studies. In particu-
lar, a mandate for “risk evaluation and mitigation strategies”
(REMS) for every new drug or biologic, and many marketed
products, raised consternation in industry and at the agency.

FDA and BIO told Enzi and Kennedy that the bill’s timetables
for REMS are not compatible with PDUFA review goals; approv-
als could be delayed by months (see BioCentury, June 26, 2006 &
July 24, 2006).

According to the agency, the REMS plan would also be
expensive, and time would be short to renegotiate PDUFA to pay
for it.

The PDUFA IV proposal, which would pump almost $150
million of industry money into FDA safety activities, mostly aimed
at the post-market period, is clearly intended as an alternative to
S. 3807 (see “Kennedy-Enzi & PDUFA IV,” A5).

The agency and trade association officials who negotiated
PDUFA IV are talking about its drug safety features. And a new
user fee proposal released in parallel with the PDUFA |V deal is
devoted exclusively to the most public of all drug industry

activities, review of television advertisements.

BIO’s talking points for briefing Congress assert that the drug
safety enhancements in the agreement “will improve FDA’s
ability to access medical databases to conduct targeted surveil-
lance, validate risk management and risk communication strate-
gies, establish best practices for epidemiological studies and
minimize medication errors associated with drug name confu-
sion.”

Industry is hoping to convince Congress of the merits of the
drug safety provisions in PDUFA 1V, and failing that, to disen-
tangle complex legislation from PDUFA.

“We would like to be persuasive that a robust post-market
surveillance system is the way to go to optimize safety while
minimizing lag times in approvals,” Greenwood told BioCentury.
“At a minimum, we would like to persuade key members of
Congress that if they want to enact additional safety measures,
they do it in separate legislation.”

Greenwood added that he “is not minimizing the challenge.
We know everyone will want to get in on the act.” PDUFA’s
status as “must-pass” legislation makes it an “almost irresistible
vehicle” for other mandates.

According to Kim, Kennedy and Enzi haven’t decided whether
S. 3807 will be rolled into PDUFA.

“Chairman Kennedy and Senator Enzi are discussing whether
to move drug safety legislation in conjunction with the PDUFA
IV reauthorization,” Kim told BioCentury. “The challenge will be
whether Congress can develop and consider thoughtful, bal-
anced and consensus post-market safety reforms and still pursue
an expedited timetable for reauthorization.”

Meanwhile, given the intense interest in drug safety and
pricing, and animosity to the pharmaceutical industry, it prob-
ably will be impossible to avoid a noisy debate around the
PDUFA reauthorization.

The HELP Committee includes three announced or probable
Democratic candidates for president in 2008: Sens. Hillary
Clinton of New York, Barack Obama of lllinois and Christopher
Dodd of Connecticut, all who campaigned for the Senate on

See next page
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promises to beef up FDA’s regulation of drug safety and restrain
prescription drug prices.

Other members include Bernie Sanders, an independent and
self-described socialist,and Sherrod Brown

means to build a program that provides assurance to the public
that new drugs are safe and effective, and that their advertising
is truthful.”

Waxman concluded “the industry has been short-sighted. It
is in the interest of manufacturers to support programs that give
Americans confidence that prescription drugs can be safely used

as advertised.”

(D-Ohio), afierce critic of the pharmaceu-
tical industry.

On the House side, PDUFA reauthori-
zation falls under the jurisdiction of the
Energy and Commerce Committee, which

‘The Federal Register notice
is the opening bell in the
marketplace of ideas.’

Waxman’s views were not widely
shared at the time in Congress or society,
according to Henri Termeer, Genzyme
Corp. chairman, president and CEO, who
led BIO’s PDUFA IV negotiations with

is chaired by John Dingell (D-Mich.). Like
Kennedy, Dingell was a sponsor of the
original PDUFA, and he also has several

— Paul Kim of Foley Hoag

FDA and played a similar role in previous
reauthorizations. “Drug review was the
idea for PDUFA,” he said, and other ele-

committee members with strong views on
FDA and the drug industry, including Henry Waxman (D-Calif.)
and Frank Pallone (D-N.).).

Ironically, many of the measures FDA and industry are
heralding as major advances in PDUFA |V are very similar to
proposals industry strenuously resisted a decade ago.

Speaking at a House hearing on PDUFA II, Waxman lamented
industry’s refusal to allow FDA to apply user fees to long-term
post-market surveillance, other safety programs, or the review of
advertisements. “All of these FDA programs are critical to
ensuring that drugs are safe and affordable, and all are severely
underfunded,” he said at the March 2002 hearing. “Most
importantly, the cost of faster approvals has been a loss of public
confidence in the safety of new drugs.”

While Waxman applauded the fact that user fees “have
provided the means to turn a slow approval process into one of
the fastest in the world,” he suggested “they could provide the

ments have been added as industry has
attempted to meet the demands of the public.

In PDUFA 1V, industry is responding to the perception that
drugs are not as safe as they should be, Termeer said. The
agreement is focused on post-market safety because “there is a
lot of safety built into the pre-market activities right now. FDA
and industry feel comfortable about that. But when you expand
a therapy to a much bigger universe, that’s where the monitoring
needs to be strengthened.”

Given Vioxx and the public concern about safety, he added,
PDUFA will get a lot of scrutiny in the legislative process.

“That’s fair enough,” Termeer told BioCentury. “Not having
a good sense about safety questions is creating delays at FDA and
uncertainty in the marketplace.”

He added: “Everyone wants the same thing. New drugs that
help people, and a drug safety system that doesn’t create
surprises.”
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Strategy
Catalytic deal

Catalyst Biosciences Inc. was formed in 2003 based on the
idea that proteases, a family of catalytic enzymes that cleave
peptide bonds to irreversibly inhibit proteins, could become a
new treatment modality comparable to antibodies. The problem
is that proteases tend to be relatively non-
specific. Since Nassim Usman left
Morgenthaler Ventures to become CEO
last February, the company has worked on
engineering in more specificity and has
refocused on targets where proteases may
have advantages over antibodies and other
protein therapeutics.

The company announced its first deal
last week with Wyeth (WYE, Madison,
N.J.). Catalyst will discover and develop its
Alterase proteases through preclinical test-
ing for two undisclosed targets, one in
metabolic disease and the other in cancer.
The pharma will be responsible for clinical development, com-
mercialization and manufacturing (see B4).

Alterases are human proteases that are engineered to cleave
specific targets. Catalyst contends that, compared with MAbs,
proteases should have better target saturation at lower doses and
better circulation into tissue and should be simpler and less
expensive to manufacture (see BioCentury, Jan. |7, 2005).

A consequence of Catalyst’s refocusing was the halting of its
preclinical inflammatory bowel disease program. While the com-
pany said the lead compound gave a clear dose response and
inhibition of inflammation in a mouse model of colitis, it lacked a
clear and specific target. The program had used a natural protease
with relatively non-specific activity that could cleave at least three
of theinflammatory peptides thatare known to be importantin IBD.

“The IBD program is something we may go back to later on.
Right now, we want to invest resources in targets,” Usman said.

The company has three programs remaining, two in preclinical
testing and one in discovery. One preclinical program is a protease
targeting the complement system for cardiovascular indications.

“The complement pathway is a great place for a protease,
because it is an amplifying cascade,” Usman told BioCentury.
“Therefore, simply binding an intermediate is not sufficient. Instead,
you need to shut it down completely, because if you don’t kill one
target entirely, the next intermediate will be amplified.”

Proteases rely on hydrolysing proteins rather than binding
them, and therefore are irreversible inhibitors. They are also
catalysts that can destroy a much larger quantity of an interme-
diate per amount of drug compared with antibodies. According
to Usman, it would require an unreasonably large quantity of
antibodies to bind enough of each intermediate in the comple-
ment pathway to stop the cascade.

The complement system has been implicated in numerous
autoimmune disorders, as well as age-related macular degenera-
tion (AMD).

Catalyst (South San Francisco, Calif.) also is in preclinical
testing with a protease targeting VEGF receptor 2 to treat cancer.
Its discovery program is in hematology.

Catalyst is the only company with a disclosed protease-

deal

=)

Noteworthy this week

Catalyst’s catalytic

Biogen Idec’s
specialty plays

focused platform. Direvo Biotech AG (Cologne, Germany) began
a program in 2003 after the company realized it could use its
directed evolution technology to design proteases that act on
specific targets. But the program was discontinued last May after
preclinical data for a protease irreversibly
inhibiting tumor necrosis factor (TNF) al-
pha was uninter-pretable.

“A protease is such a generic enzyme
thatitis difficult to harness for one purpose
and no other,” said Direvo spokesperson
Florence Lindhaus. The company has shifted
its focus back to antibodies and other
therapeutic proteins.

“Like all novel ideas, proteases will take
alittle while to gestate,” Usman said. “When
monoclonals were discovered, it took a
while for people to develop the protein-
engineering techniques to move them for-
ward. Now, we have the right idea and the tools and ability to
engineer proteins, so we won’t have to wait 25 years or so to
expand upon the new idea.” — Alexei Ku

Specialty plays

Rather than sticking to its bread-and-butter disease areas of
immunology, neurology and oncology, Biogen Idec Inc. has
decided the best way to grow its pipeline is to look for external
opportunities in niche markets. In Syntonix Pharmaceuticals Inc.,
the company thinks it may have found a hemophilia program that
could shift the treatment paradigm in a disease settling where a
targeted sales force would suffice.

BIIB (Cambridge, Mass.) is acquiring Syntonix (Waltham,
Mass.) for $40 million in cash plus up to $80 million in milestones
(see BioCentury, Jan. 8).

The deal fits BIIB’s “initiative to expand into new therapeutic
areas where we can leverage our global capabilities in serving
specialized markets,” said spokesperson Jose Juves. “In particu-
lar, we are looking for products that fit into disease categories
that will be prescribed by a focused group of treating physicians,
which are also information-intensive, where there is some need
to communicate a bit more than other disease areas.”

Juves pointed to BlIB’s licensingagreement last September with
mondoBiotech AG (Basel, Switzerland) asanother deal thatfit these
criteria. BIIB received an exclusive worldwide license to Aviptadil,
avasoactive intestinal peptide in Phase Il testing to treat pulmonary
arterial hypertension (PAH). BIIB, which paid $7.5 million up front
for the compound, plans to start a larger Phase Il trial this half (see
BioCentury, Sept. 18, 2006).

“PAH is a disease that is served by a focused number of
cardiologists,” said Juves. “Hemophilia is another area that fit our
criteria of representingan unmet need in a specialized niche market,
because there are only 140 or so treatment centers in the U.S.”

Syntonix’s lead product, FIX:Fc, is a long-acting version of
Factor IX in development for hemophilia B that was formulated
using the company’s SynFusion delivery technology. Barry Ticho,

See next page
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Strategy
Jettisoning revenue

By Steve Edelson
Senior Writer

Aeterna Zentaris Inc. expects the $50 million it gained from
spinning out its Atrium Biotechnologies Inc. specialty chemicals
and nutraceutical division will allow it to get to multiple valuation
inflection points in the coming years, including an NDA submis-
sion in mid-2009 for a benign prostatic hyperplasia therapeutic.

Aeterna (TSX:AEZ; AEZS, Quebec City, Quebec) was formed
in 1991 as a company with a hybrid business model: biotech R&D
and a commercial division focused on active ingredients. Rev-
enues from the latter were funneled back into R&D.

In 2000, however, the company decided to make the active
ingredient division into a subsidiary, Atrium, with its own
management team and board. Money generated by the unit
would be reinvested into the subsidiary instead of shifted to R&D.

By the time AEZ went public in April 2005, it had decided it
would be better off as a pure biotech play, rather than remaining
a combination of a lower-margin business and a loss-making, but
potentially higher-margin business. AEZ completed the spinout
early this year.

The deal involved two steps. First, last fall, AEZ sold a quarter
of its Atrium holdings in a secondary offering. That raised about
$50 million.

In December, AEZ distributed its remaining stake to share-
holders. AEZ didn’t raise any money through the distribution,
but said it would end the year with about $60 million in cash,
which should last for three years.

The downside is that following the share distribution, inves-
tors promptly shaved 30% off of AEZ’s valuation to account for
the lost revenues from Atrium, which booked $223.6 million for
the first nine months of 2006. Part of the reason for the stock
drop was the exodus of investors who held AEZ for the Atrium
revenues.

“We were a hybrid company, and people were confused
about whether to value us on financial results or pipeline,” said
President and CEO Gilles Gagnon. “Now it’s clear cut.”

The company’s lead product is Cetrotide cetrorelix, a lutein-

izing hormone-releasing hormone (LHRH) antagonist that is
marketed for in vitro fertilization by partner Merck KGaA
(FSE:MRK, Darmstadt, Germany). Cetrorelix is in Phase lll
testing for endometriosis, an indication to which Solvay S.A.
(Euronext:SOLB, Brussels, Belgium) holds rights.

But AEZ still has rights to cetrorelix for benign prostatic
hyperplasia (BPH), where it thinks the biggest potential may lie.
Last week, the company started a Phase Il trial in 600 patients.
In a European Phase Il trial in 250 patients, the compound
significantly improved BPH symptoms (see BioCentury, Oct. |1,
2004).

Gagnon told BioCentury it’s “still unproven” whether
cetrorelix is disease modifying in BPH. However, the company
thinks the drug inhibits growth factors involved in such benign
diseases, and plans to disclose the specific growth factors in a
journal publication this year.

The company’s Phase Ill program in BPH, which will involve
two efficacy trials and a safety study, will be partially funded by
the $13 million in annual free cash flow that AEZ gets from sales
of cetrorelix for IVF.

In addition to cash, the IVF indication provides AEZ with a
large safety database. “More than 270,000 patients have been
treated with cetrorelix for IVF,” said Gagnon.

AEZ also has a next-generation LHRH, ozarelix, in Phase Ilb
testing for BPH, with results expected this year.

Behind ozarelix, the two other compounds that AEZ de-
scribes as value drivers are perifosine and ZEN-012. Perifosine
is an alkylphosphocholine that modulates Akt and other signal
transduction pathways. Keryx Biopharmaceuticals Inc. (KERX,
New York, N.Y.) has North American rights to the compound
under a 2005 deal and is running Phase |l studies in multiple
cancers.

ZEN-012 has a dual mechanism of action, including inhibi-
tion of both tubulin and topoisomerase Il. The compound is in
Phase | testing for solid tumors and lymphoma.

Gagnon said AEZ’s goal is to put at least one compound into
the clinic per year.

Specialty Plays,
from previous page

senior director of medical research at BlIB, said animal data show
that attaching Factor IX to an Fc fusion protein resulted in a 50-
hour half-life, “which is a four-fold increase compared to the 12
hours for current therapies.”

In addition to the potential dosing advantages, particularly
for the pediatric patient population, Ticho believes this could
represent a major shift in the way hemophilia is treated. “It’s not
just that patients get one less injection per week. The current
approach is primarily treatment-based, meaning that if they fall
or injure themselves, they’ll get treated to prevent worsened
bleeding, whereas a product given once a week can be used in
a prophylactic manner,” he said.

Ticho added that studies suggest prophylaxis helps patients
avoid joint damage and severe injuries.

FIX:Fcis partnered with Biovitrum AB (SSE:BVT, Stockholm,
Sweden), which has marketing rights in Europe, Russia and the
Middle East (see BioCentury, Jan. 30, 2006).

Syntonix also has Transceptor, a technology which allows for
pulmonary delivery of SynFusion products.

According to Ticho, pharmacokinetic results from a 2002
human study of an erythropoietin (EPO):Fc construct showed
the technology could effectively deliver large molecules to the
lung. Syntonix will continue to work on its SynFusion programs
involving EPO and Factor VIII, which is for hemophilia A.

Serono S.A. (SWX:SEO; SRA, Geneva, Switzerland) has
exclusive rights to the SynFusion technology to enable pulmo-
nary delivery of its Rebif interferon beta-la to treat multiple
sclerosis (MS). SEO also has an exclusive option to license the
technology to develop FSH:Fc SynFusion compounds for infertil-
ity (see BioCentury, April 18, 2005, & Sept. 25, 2006). — Michael
Flanagan
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Nipping migraine in the bud

By Christopher Maggos
Senior Writer
Rather than compete with triptans, which are marketed to
treat migraine and work primarily by reducing the swelling and
sensory nerve stimulation caused by migraine, Minster Pharma-
ceuticals plc says its tonabersat gap junction blocker has the kind
of mechanism and safety profile that make it suitable for prophy-
laxis of migraine headaches. If so, it would

severe adverse events that didn’t appear to be related to treatment
— one in placebo and one in the treatment group.

The effect of tonabersat relative to placebo continued to
increase during the final month of the study, Sharpe said, noting
that Topamax data indicated that it reaches peak efficacy at four
to five months.

Sharpe attributed the high placebo response rate to the fact
that many patients in the study may not

compete with Topamax topiramate from
Johnson & Johnson, which is marketed for
prophylaxis of migraines and epilepsy.
Tonabersat, a once-daily oral com-
pound, generated a superior response
compared to placebo, the primary end-
point, in a Phase lla trial in 124 patients,
the company disclosed last week. A Phase

‘We think about one-third
of people with migraine
would be suitable for a
well-tolerated migraine
prophylaxis.’

have previously received prescription
treatments for migraine. “Apparently, the
more treatments people have received,
the more cynical they have become,” he
said.

Minster (LSE:MPM, London, U.K)) is
planning two 500-patient Phase Ilb stud-
ies. The first is expected to start by mid-

IIb trial that will look at efficacy over four
to five months is slated to start by mid-

— Minster’s Paul Sharpe

year, and the second will start after an
interim look is completed. The company

year.

“Tonabersat has been classified as a gap junction blocker, but
we are still working on finding the precise molecule to which it
binds,” CEO Paul Sharpe told BioCentury. “Gap junctions are
located in the gap between adjacent nerve cells and between
nerve cells and glia. So it directly affects the electrical transmis-
sion between cells.”

Preclinical data from SmithKline Beecham plc, the compound’s
original owner, indicate tonabersat inhibits dilation of blood
vessels in the brain and the subsequent release of inflammatory
molecules into the tissues around the brain — the source of
many migraine symptoms. Tonabersat also has been shown in
animals to prevent a phenomenon known as “spreading depres-
sion.”

Spreading depression is a short-lasting depolarization wave
that moves across the brain’s cortex and leads to stimulation of
the trigeminal nucleus, dilation of blood vessels and secretion of
inflammatory factors and, thus, sensory pain.

In the three-month Phase lla trial, 62% of 59 patients
receiving 40 mg of tonabersat responded compared with 45% of
65 patients receiving placebo (p=0.05). Days when rescue
medications were needed, a secondary endpoint, were reduced
by 60% in patients given tonabersat versus 34% in patients on
placebo (p=0.02).

Nausea and dizziness were seen in 17% and 9%, respectively, of
patients on tonabersat. Two patients had their dose reduced, and
one patient withdrew because of side effects related to treatment.
According to Sharpe, there were two additional withdrawals for

thinks the Phase IIb studies could provide
enough data for marketing submissions in the U.S. in 2009.

“We expect tonabersat will be similar to Topamax in efficacy
and superior in tolerability,” Sharpe said. Side effects on the
Topamax label include cognitive dysfunction, acute myopia,
decreased sweating, hyperthermia and acidosis.

Topamax posted $1.5 billion in sales in the first three
quarters of 2006. INJ (New Brunswick, N.J.) does not break out
sales by indication, but Minster estimates that annual Topamax
sales in migraine last year were about $1 billion.

Even though only 6% of U.S. migraine attacks are treated with
triptans, Sharpe noted, the annual worldwide sales of the class
still exceeds $2.5 billion. “We think about one-third of people
with migraine would be suitable for a well-tolerated migraine
prophylaxis,” he said.

Tonabersat was originally developed at SmithKline, now part
of GlaxoSmithKline plc (LSE:GSK; GSK, London, U.K.), where
Sharpe then was VP for neuroscience project management in
charge of the program.

GSKiis eligible for undisclosed milestones and royalties. It has
another gap junction blocker, 406725, which is in Phase | testing
for migraine, epilepsy and neuropathic pain.

Minster was formed in 2002 around tonabersat and
another SmithKline candidate, sabcomeline, a muscarinic M|
receptor agonist. The company is developing sabcomeline to
treat cognitive impairment in schizophrenia. The compound
has completed Phase lla testing and is slated to start Phase IIb
trials this year.

All press releases, news announcements and story inquiries should be submitted to our
news room at pressreleases@biocentury.com. Editorial announcements emailed to the Editor-in-Chief
and/or the Publisher may not receive immediate attention and potential stories will be delayed.
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Downstream glucose lowering

Sodium-glucose cotransporter 2 inhibitors are being pursued
by a number of pharmaceutical companies as a novel class of
diabetes drugs, with three companies reporting compounds in
Phase Il testing. AstraZeneca plc last week joined in the race by
entering into a deal to co-develop one
of the advanced candidates: Bristol-My-
ers Squibb Co.’s dapagliflozin.

AstraZeneca (LSE:AZN; AZN, Lon-
don, U.K.) agreed to pay $100 million
up front and 75% of the development
costs from 2007
-09, as well as up to $1.25 billion in
milestones, for an equal share of the
profits outside Japan from BMY’s dapa-
gliflozin (BMS-512148), whichis in Phase
Il testing for Type Il diabetes, and from
saxagliptin (BMS-477118), an oral dipep-

This week’s

briefing tidyl peptidase-4 (DPP-4) inhibitor in
Phase Il testing for Type Il disease.
Dapagliflozin: The two key SGLTs in humans are
Downstream SGLTI and SGLT2. The first is ex-
glucose lowering pressed in but not limited to the small

eoe intestine, and the second is limited pri-
Hypnion: Staying marily to the liver. They work by limit-
asleep ing either absorption or reabsorption of
sugars, depending on the fluids that
they deal with.

Phlorizin, a nonselective inhibitor of
SGLT, was one of the earliest candidates in the class. The
glycoside was effective in treating hyperglycemia, but led to
gastrointestinal side effects such as flatulence, diarrhea and other
problems related to glucose absorption because it blocks SGLT |
in the gut.

SGLT2 remains an attractive target because it is localized in
the kidneys, where it reabsorbs glucose in urine. The daily
glucose filtration rate of the kidneys is estimated at 100-180 g/
day, the majority being reabsorbed through SGLT2. Importantly,
SGLT2 inhibition does not produce Gl disturbances; however,

the therapeutic result of the mechanism — renal glycosuria, or
glucose in the urine — is considered a medical condition.

Fred Fiedorek, VP of global R&D at BMY (New York, N.Y.),
described a rare genetic defect that results in what is essentially
a knock-out of SGLT2 in humans. In these cases, he said,
experience shows that glycosuria is extremely well tolerated.

“These patients lose glucose in their urine all the time and
don’t have other problems,” Fiedorek told BioCentury.

In animal studies, inhibiting the transporter lowers glucose
without interfering with glucose metabolism or affecting
normoglycemia or electrolyte balance. The mechanism also
could lead to weight loss through the expenditure of glucose
calories via urine.

“We are looking at what kind of side effect profile the drug
might have to see if it can be used earlier in diabetes,” Fiedorek
said. He noted that having an independent glucose-lowering
mechanism should allow SGLT2 inhibitors to work with existing
diabetic drugs.

Atleastthree other SGLT2 inhibitors are in Phasell, although
Fiedorek said he believes BMY’s is the furthest along and could
be the first with data.

GlaxoSmithKline plc (LSE:GSK; GSK, London, U.K.) has two:
189075 for Type Il diabetes and 869682 (sergliflozin, KGT-
1251) for obesity. Rights to develop the pair were licensed from
Kissei Pharmaceutical Co. Ltd. (Tokyo:4547, Nagano, Japan)
(see BioCentury, Oct. 28, 2002).

sanofi-aventis Group (Euronext:SAN; SNY, Paris, France) has
AVE2268 in diabetes trials. — Matthew Mikulski

Staying asleep

Although the data will need to be confirmed in Phase lll trials,
Hypnion Inc. has disclosed Phase Il results showing that HY 10275
improved sleep maintenance, as measured by wake time after
onset of sleep (WASQO), more than that seen in marketed drugs
Ambien CR zolpidem tartrate and Lunesta eszopiclone. In the
double-blind, French trial in 52 patients, WASO decreased by
62 and 35 minutes for 3 and | mg HY 10275 vs. placebo (p<0.001

See next page
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and p<0.002, respectively).

HY 10275 works via a dual mechanism
as a selective histamine H| and serotonin
(5-HT2A) receptor modulator. According
to President and CEO John Dee, the dual
action appears to have synergistic effects.

Ambien CR, the controlled-release ver-
sion of Ambien that is approved for both
sleep induction and maintenance, targets
the GABA A receptor. Ambien is ap-
proved for sleep induction. sanofi-aventis
Group (Euronext:SAN; SNY, Paris, France)
reported €1.4 billion ($1.8 billion) in
sales of Ambien/Ambien CR for the nine
months ended Sept. 30, 2006.

Lunesta from Sepracor Inc. (SEPR,
Marlborough, Mass.) is a non-benzodiaz-
epine cyclopyrrolone GABA receptor
modulator. Sales for the nine months ended
Sept. 30, 2006 were $418.8 million.

Among compounds in development,
Somaxon Pharmaceuticals Inc. (SOMX,
San Diego, Calif.) has Phase Ill data show-
ing its Silenor doxepin, which targets the
histamine HI receptor, led to a 26 and 31
minute reduction in WASO vs. placebo at
3 and 6 mg, respectively (both p<0.0001).

VEC-162 from Vanda Pharmaceuticals
Inc. (VNDA, Rockville, Md.) showed a
24.2, 33.7 and 17.5 minute reduction in
WASO in a Phase lll trial at 20, 50 and
100 mg, respectively (p<0.02; p=0.001;
p=0.081). VEC-162 targets melatonin re-
ceptor MT .

Neurocrine Biosciences Inc.’s indiplon
non-benzodiazepine GABA A receptor ago-
nist also has had some positive late-stage
data on sleep maintenance, but last Novem-
ber the company said it plans to pursue
approval for both the immediate- and modi-
fied-release formulations of the compound
for sleep maintenance “at a later date.”

NBIX (San Diego, Calif.) expects to
resubmit its NDA for indiplon IR capsules
for insomnia, not including a claim for
sleep maintenance, this summer. In May

2006, the company received an approvable
letter from FDA for indiplon IR and a not
approvable letter for indiplon XR tablets
(formerly indiplon MR).

SOMX expects to submit an NDA
for insomnia in 3Q07, while VNDA said

in November that it was planning an
NDA submission in late 2008 or early
2009.

Hypnion (Lexington, Mass.) expects to
start Phase Ill testing of HY 10275 in 2008
(see “WASO Comparisons”). — Andy Heller

WASO comparisons
Comparing sleep maintenance outcomes for marketed drugs and competitors in development. (A)
Decrease in wake time after onset of sleep in minutes vs. placebo

Decrease in

Dose Patients WASO (A) p-value
Ambien CR [sanofi-aventis] (Phase III EFC 4529 trial) 212
12.5 mg (mean of nights 1 and 2) 19.7 0.0002
12.5 mg (mean of nights 15 and 16) 2.7 0.6489
HY10275 [Hypnion] (Phase II trial) 52
1 mg 35.0 <0.002
3 mg 62.0 <0.001
Indiplon-IR [Neurocrine] 702
10 mg 10.3 <0.0001
20 mg 15.1 <0.02
Lunesta [Sepracor] (Phase 111 190-045 trial) 382
1 mg 1.7 0.9977
2 mg 71 0.1104
2.5 mg 10.0 0.0184
3 mg 7.2 0.0122
Lunesta [Sepracor] (Phase 111 190-046 trial) 308
2 mg 5.5 0.2564
3 mg 12.0 0.0055
Silenor [Somaxon] (Phase III trial) 565
6 mg 40.0 <0.0001
Silenor [Somaxon] (Phase III trial) 229
3 mg 26.0 <0.0001
6 mg 31.0 <0.0001
VEC-162 [Vanda] (Phase III trial) 412
20 mg 24.2 <0.02
50 mg 33.7 0.0010
100 mg 17.5 0.0810
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Invitrogen (IVGN) Bé
Ipsen (Euronext:IPN) B20 B6
J& (JN]J) Al0, A20, B5, B6, B7,

B4, -B|9 Medarex (MEDX) AlS8
Juvaris B23 Mediatech B8

Keryx (KERX) A9

Kinaxo Bé

B9
Kythera AlS, Bé, B21

LAB Intl (TSX:LAB; FSE:LD9) B6 pg g3

Labopharm (TSX:DDS; DDSS) B8
Marshall Edwards (MSHL) A18
MassTag B6

Matrix (BSE:524794; NSEIMATRIXLA)

MDS (TSX:MDS; MDZ) Al17,BI0

MediciNova (MNOV; Osaka:4875)

Medimmune (MEDI) Al6, Al9,

Medistem (MDSM) BI |
MediVas B7
Med-Ox Chemicals Bé

B7, B8, BI5

Millipore (MIL) B7

Mirus Bio B3

Merck (MRK) Al7, A21, B7
Merck KGaA (FSE:MRK) A9, B4,

Microbix (TSX:MBX) Bl |
Migenix (TSX:MGI; MGIFF) A20
Millennium (MLNM) Al8

Minster (LSE:MPM) AIl0, BI5

Monogram (MGRM) B23
MorphoSys (FSE:MOR) Al3
Movetis BI10, Bl |

MultiCell (MCET) BI7

Mylan (MYL) B6é

Myriad (MYGN) Bl6

Napo (LSE:NAPL) B7, BI0, B23
NIH BIO

Nektar (NKTR) Bl
NeoGenomics (NGNM) Bl

Neovacs BI7
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Technology Briefing

A repelling story

With a host of HIV protease inhibitors already on the market
—including the generic ritonavir now used to boost other Pls —
next-generation Pls or co-administered boosters need a clear
raison d’etre.

Sequoia Pharmaceuticals Inc. (Gaithersburg, Md.) says it has
found such a new sweet spot. The company, which is developing
both an HIV Pl and a pharmacokinetic enhancer (PKE) with a
treatment-enhancing effect similar to ritonavir, last week raised
$35 millioninaseries C round based on the properties of its two
complementary product candidates.

“There are only two reasons the world would need a new
protease inhibitor,” said COO Gary Altman. “One s thatitdoes
not require boosting with ritonavir, where dosing is once a
day.” The other reason is that Sequoia’s new PI, called SPI-
256, targets both wild-type and Pl-resistant HIV strains.

gradual application or increase in concentration of antiviral
compounds to the medium.

Sequoia’s in vitro studies have shown SPI-452 to be as
effective at inhibiting CYP34A as ritonavir, he said.

The company hopes to submit an IND in the third quarter.

Sequoia is working on other PKEs that inhibit the action of
other CYP450 isozymes to improve the dosing of a larger range
of drugs. The isozyme-specific inhibitors could be used to
mitigate side effects and lack of compliance to existing treatment
regimens. — Matthew Mikulski

Finding a short cut

MorphoSys AG has disclosed a new process the company
says can significantly decrease the time it typically takes to

Altman said SPI-256 can persist in
the presence of more than a dozen mu-
tations because it targets interaction
points between the protease and its sub-
strates that are conserved during non-
critical mutations. The company com-
pared serum samples from a variety of
patients, ranging from those with wild-
type virus to those with multidrug resistant
(MDR) strains with up to |7 of the 99
amino acids in the HIV protease peptide
mutated.

This week’s briefing

Sequoia: A repelling
story

MorphoSys: Finding
a short cut

identify high affinity human antibodies,
while also increasing the diversity of leads.
RapMAT —shortfor rapid maturation —
builds on the modular process for creat-
ing the company’s HuCAL Gold antibody
libraries.

MorphoSys (FSE:MOR, Martinsried,
Germany) said selecting 10-20 good leads
from a library of about 1.6 X 10'° anti-
bodies requires six modular steps using
its standard HuCAL Gold procedure.

First comes a panning, or selection,

Using the data, Sequoia applied a com-
putational algorithm that it said can identify the essential
atomic contact points conserved throughout the various
strains, allowing for the development of a therapeutic mol-
ecule whose binding cannot be prevented by the steric effects
introduced by the mutations.

This atomic structure-based engineering forms the basis
for Sequoia’s Resistant-Repellant platform, which can be
applied to any active site, including those of other viral
proteases.

Sequoia expects to file an IND next month and start a
Phase | trial of SPI-256 in healthy volunteers this quarter.

Meanwhile, Sequoia’s SPI-452 could find a first use alongside
SPI-256 if it turns out the Pl needs a boost. SPI-452 prolongs the
half-life of drugs that are normally degraded in the liver by the
cytochrome P450 3A4 oxidase (CYP34A).

Ritonavir, a Pl originally developed as Norvir by Abbott
Laboratories (ABT, Abbott Park, Ill.), has similar effects on
CYP34A. The drug was approved to treat HIV over a decade
ago but is now used primarily at subtherapeutic doses as a
booster to maintain therapeutic serum levels of other Pls.

According to Altman, SPI-452 is structurally distinct from
ritonavir, having been designed specifically to inhibit CYP34A
without encouraging the emergence of drug-resistant viral
strains.

“Some people believe that giving subtherapeutic doses of
drugs such as ritonavir is not as safe as if the drug had no
antiviral properties at all,” said Altman. He noted a standard
method for generating viral mutants from wild type cultures is a

step. Next, resulting Fabs are character-
ized. Third is IgG conversion, or constructing a full antibody
from the Fab fragment.

Fourth is affinity maturation, where antibodies are identified,
classified and selected and further diversity is introduced by
cloning in complementary determining region (CDR) cassettes.

A cassette is a custom library of short segments of DNA that
code for CDRs, which define the binding site of the antibody and
its ability to bind a specific target molecule. Thus, cloning in the
CDR cassettes introduces new, higher affinity fragments.

The fifth and sixth steps are another round of Fab character-
ization and 1gG conversion.

The new process introduces an optimization round using
RapMAT CDRs just after the first panning step. “At this earlier
stage in the process, we introduce a new CDR cassette and then
screen the library for leads,” Chairman and CEO Simon Moroney
told BioCentury.

“In the RapMAT process, you do the CDR cloning without
doing the characterization for each antibody like you would in
the HUCAL Gold technique. Then you go straight to selection”
using Fab characterization and IgG conversion, added spokes-
person Mario Brkulj.

The new process replaces steps four and five in the standard
HuCAL technique. According to Moroney, the two selection
rounds ultimately lead to selection of antibodies that have shown
10- to 40-times higher affinity for their target molecule than they
did prior to optimization.

“Our estimates suggest that RapMAT could take about 30%

See next page
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off the time of the standard process,” he added. Making a HuCAL
Gold library typically takes six to nine months.

The increase in diversity is harder to quantify. “It’s
something that varies a lot from project to project,” said
Moroney.

The trade-off for RapMAT’s increased speed and diversity is
lower affinity, but MOR thinks that may better meet market
demand. “RapMAT was launched because there’s an increasing
demand for speed in the industry,” Moroney said. “It may be that
in most cases, you don’t need the full standard optimization
process. | think people agree that once you get beyond a certain
level of affinity, the level of payback on increasing it further
becomes marginal.”

Although MOR will consider granting new customers
standalone licenses to RapMAT, Brkulj noted the technology is
based on the HUCAL Gold technology and is being marketed as
an add-on. “We’re not going out and inviting our customers to
switch to RapMAT,” he said, declining to discuss the relative
price of a RapMAT-only license compared to a HuCAL Gold
license.

“Wesstill see results where antibodies achieve higher affinities
with the older technique than with RapMAT,” Brkulj added.
Thus, although he thinks about 30% of projects could be satisfied
with the new technology, “we don’t expect a shift away from
standard HuCAL Gold licenses.”

RapMAT so far has resulted in antibodies with an affinity in
the mid-picomolar range, Brkulj noted. “If a project needs
antibodies with an even higher affinity for its target, say in the low
picomolar range, the standard HuCAL procedure would be the
better option.”

He suggested customers could use RapMAT antibodies in
preclinical testing while waiting for the output from the standard
HuCAL Gold platform. — Christopher Maggos

BioCentury makes people think

We know you have many choices for
headlines. But if you need to know what the
news means, there is only one journal —
BioCentury, the Bernstein Report on
BioBusiness® — that is recognized by key
decision makers as the best source of
perspective, interpretation and analysis for top
managers and investors in the biotech
community.
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Emerging Company Profile

Kythera: Leveraging skin biology

By Matthew Mikulski
Staff Writer

Unlike dermatology companies that
have built their businesses on developing
improved formulations of marketed treat-
ments, Kythera Biopharmaceuticals Inc. is
using its understanding of skin biology to
pursue a strategy that includes the risk-
minimizing approach of repurposing drugs
with a history of systemic use, as well as
the development of novel agents.

Last week, the company made an-
nouncements on both fronts. Kythera
started a Phase I/ll trial of its lead com-
pound, a novel injectable adipolytic to
reduce localized fat deposits. The com-
pany also received exclusive worldwide
rights to develop a microtubule polymer-
ization inhibitor from Novartis AG (NVS;
SWX:NOVN, Basel, Switzerland) that has
completed a clinical trial in an undisclosed
indication. Kythera intends to develop the
compound, now called ATX-201, as a
topical treatment for actinic keratosis.

“We’re not looking at five marketed
dermatology products and saying, ‘I think
| can make one or more of those better,”
CBO Amit Munshi told BioCentury. In-
stead, the company is finding new ways to
modulate dermatology disease pathways
to produce more significant effects than
existing drugs.

“It’s not reformulating,” he said. “We
start with an understanding of skin biol-
ogy around a certain area.”

The company hopes for a bigger payoff

Kythera Biopharmaceuti-
cals Inc.

Woodland Hills, Calif.
Technology: NA

Disease focus: Dermatology
Clinical status: Preclinical

Founded: August 2005 by Keith
Leonard, Nathaniel David, Amit Munshi
and Jay Birnbaum

University collaborators: UCLA and
University of Michigan

Corporate partners: None

Number of employees: |5

Funds raised: $31 million

Investors: Prospect Venture Partners;
Arch Venture Partners; Versant Ven-
tures; Altitude Life Science Ventures;
UCLA Venture Fund; and Wilson
Sonsini Goodrich & Rosati Investment
Co.

CEO: Keith Leonard
Patents: None issued

than reformulation approaches yield, es-
pecially in aesthetic indications for which
patients pay out-of-pocket. Thus, it is
important to the company’s strategy that
the therapeutic mechanisms of potential
compounds be applicable to both aes-
thetic indications and restorative or more
medically necessary uses.

“In addition to being the responsible

thing to do,” Munshi said, developing
products for medical indications would
encourage physicians, clinical subjects and
FDA to participate in aesthetic develop-
ment. For their part, aesthetic indications
avoid the issues associated with reim-
bursement, which Munshi said is an im-
portant consideration to investors.

Kythera’s lead compound is ATX-101,
an injectable adipolytic that Munshi said
can be used to remove small volumes of fat
in minutes. Unlike the majority of Kythera’s
projects, ATX-101 isa novel agent with an
undisclosed mechanism of action that was
licensed from Los Angeles Biomedical In-
stitute at Harbor-UCLA Medical Center.
Kythera believes the product will comple-
ment aesthetic procedures such as
liposuction, but plans to first develop
ATX-101l to treat superficial lipomas, a
type of benign musculoskeletal fatty tu-
mor.

Kythera expects to have Phase Il data
in both restorative and aesthetic indica-
tions late this year or early in 2008.

Development plans for ATX-201 are
undisclosed.

Kythera also has research and pre-
clinical programs for photoaging and der-
mal contouring, as well as topical
neuromodulation and immunomodulation.

Kythera, formerly AestheryxInc., raised
$30 million in a series B financing in July
2006. Munshi said the company would not
need to raise money before it has the
Phase Il data for ATX-101.
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Neuralstem (NRLS) B4
Neurobiological (NTII) A20
Neurocrine (NBIX) Al2,Blé
NeuroSearch(CSE:NEUR) B21
NimbleGen B7

Nippon (Tokyo:4516; Osaka:
4516) BI18

Novartis (NVS; SWX:NOVN) AlS5,
Bé6, BI3, B20, B21

NovaRx Bé

Novexel BIO

OctoPlus (Euronext:OCTO) A21,
B9

Omeros BIO

OncoMethylome (Euronext:
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Optimata B7

Oramed (ORMP; FSE:OJU) B2
OsI (OSIP) Al8, B3
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Schwarz (FSE:SRZ) B16
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Politics & Policy

More ‘pay and sue’ expected

By Steve Usdin
Woashington Editor

Last week’s Supreme Court decision in Medlmmune Inc. v.
Genentech Inc. gave licensees power to challenge patents
without putting themselves in jeopardy of infringement. But
according to intellectual property attorneys, the ruling also
is likely to make patent owners more reluctant to license
technologies, and lead to higher fees for those that are
granted as licensors seek compensation for the newly created
risk of invalidity lawsuits.

The Supreme Court decision overturned a ruling by the
U.S. Court of Appeals for the Federal Circuit (CAFC) — and
the long-standing assumptions of most professionalsinvolved
with [P licensing — that paying royalties under a patent license
precludes a company from challenging the

to the common-law rule that a party to a contract cannot
both challenge its validity and continue to reap its benefits is
also unpersuasive.”

Scalia stated that “it is hard to see how the common-law
rule has any application here. Petitioner is not repudiating or
impugning the contract while continuing to reap its benefits.
Rather, itis asserting that the contract, properly interpreted,
does not prevent it from challenging the patents, and does
not require the payment of royalties because the patents do
not cover its products and are invalid.”

Scalia drew an analogy between MEDI’s conflict with DNA
and a dispute regarding the constitutionality of a law. Just as an
individual does not have to violate a law and risk imprisonment
and/or financial penalties in order to challenge its constitu-

tionality, a licensee does not have to

validity of the patent.

The ruling thus strips away one reason
for granting a license — to insulate the IP
owner from patent challenges —and patent
specialists expect the decision to stimu-
late lawsuits by companies seeking to
extricate themselves from royalty commit-
ments. As a result, licensors likely will

‘When agreements are
no longer final, but are
the first steps to future
disputes, that certainly
changes the expectations.’

breach a contract in order to challenge
a patent, he stated.

The sole dissenting justice, Clarence
Thomas, argued that his colleagues mis-
read precedent to create a right to
challenge a patent without breaching a
contract. “We have consistently held
that parties do not have standing to

demand better terms, particularly upfront
fees, to compensate for an increased ex-
posure to such challenges.

— Charles Barquist of
Morrison & Foerster

obtain rulings on matters that remain
hypothetical or conjectural,” he wrote.
The Supreme Court has “held that

Medlmmune (Gaithersburg, Md.)
brought the suit as part of its effort to get out of a commitment
to pay Genentech royalties on sales of MEDI’s Synagis
palivizumab vaccine for respiratory syncytial virus (RSV).
DNA (South San Francisco, Calif.) claims production of
Synagis is covered by its Cabilly Il patent on antibody
synthesis technology (U.S. Patent No. 6,331,415) (see
BioCentury, Oct. 9, 2006).

MEDI argued that DNA essentially bullied it into agreeing
in 2001 to pay royalties on Cabilly Il even though MEDI
didn’t think the patent was valid. Under the then-prevailing
interpretation of the law, MEDI had to choose between
negotiating a royalty agreement or exposing itself to an
infringement judgment that could include an injunction
against marketing Synagis, treble damages and attorney fees.

Because Synagis accounts for the lion’s share of MED/I’s
sales, moving forward without the license would have been
the equivalent of betting the company on the outcome of a
patent validity suit, a risk management was not prepared to
take.

Instead, MEDI agreed to DNA’s terms, noted that it was
paying under protest, and sued. In April 2004, the U.S.
District Court for the Central District of California dismissed
the case, ruling that MEDI could not challenge DNA’s patent
because it was in good standing as a licensee. The CAFC upheld
the lower court’s ruling in October 2005.

But writing for the 8-1 majority in last week’s decision,
Supreme Court Justice Antonin Scalia said DNA’s “assertion
that the parties in effect settled this dispute when they
entered into their license agreement is mistaken.” Its “appeal

the declaratory judgment procedure
cannot be used to obtain advanced rulings on matters that
would be addressed in a future case of actual controversy.
Medimmune has sought a declaratory judgment for precisely
that purpose,” Thomas concluded.

Although Scalia portrayed the majority’s decision as
obvious, it represents a complete reversal of the status quo.
“Itis a change from the precedent of the federal Circuit Court
of Appeals for the last five years that really changes what most
people who practice in this area expected,” Charles Barquist, a
partner at Morrison & Foerster, told BioCentury. “When agree-
ments are no longer final, but are the first steps to future
disputes, that certainly changes the expectations.”

The MEDI decision will apply to all patent licenses regardless
of the technology, but it will have a particularly strong impact on
the biotech sector, according to Kathy Williams, a partner at
Edwards, Angell, Palmer & Dodge. “For the Supreme Court to say
that a company that agreed to license a patent can continue to pay
royalties and also challenge the patent’s validity is a real weakening
of the whole contractual situation around patents, which was
regarded as a strength of the biotech industry,” she said.

The decision “will definitely open the door to invalidity suits
on existing patent licenses. The more costly the license, the more
likely it will happen,” Williams said.

Potential litigants will need to balance cost, from $3-$5
million for complex patent litigation, the strength of the patent
in question, and the strategic risk of terminating a relationship
with a company that might be in a position to help or harm it in
the future.

See next page
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A number of biotech companies will be willing to take the risk,
Barquist said. “We will start to see suits like Medlmmune’s very
quickly. There is no reason why anyone in that position would
wait.”

On the other hand, licensing weak patents will become more
attractive, as the licensee could cap its downside risk and gamble
on the possibility that the courts will reduce its future costs to
zero.

On the other side of the equation, both Barquistand Williams
predicted licensors will demand higher compensation and are
likely to seek more upfront money to compensate for the
increased risk of litigation.

Further upstream, some institutions will think twice about
licensing technologies, according to Astrid Spain, an attorney at
McDermott Will & Emery. “This will have a stifling effect on the
licensing activities of universities and not-for-profits, because
these entities don’t have that much money to spend on patent
litigation,” she said. “If they are opening themselves up to being
sued by licensees, they might be less inclined to have lots of

licensing activity.”

The MEDI decisionis also likely to lead patent owners to look
for ways to use new contract language to restore the status quo
ante.

“People will try to mitigate their risk by putting clauses in
contracts that prohibit a licensee from challenging the validity of
a patent,” Barquist said. “In the past people have thought such
clauses were not permissible. This case might suggest they are
permissible.”

Scalia’s statement that “it is not clear where the prohibition
against challenging the validity of the patents is to be found,” and
other comments in the decision implicitly suggest that DNA
could have put such a prohibition in the contract, according to
Barquist. Attorneys will start putting such language in contracts
and at some point the provisions will be challenged and the
courts will determine their legality, he predicted.

The Supreme Court’s ruling relates only to MEDI’s right to
bring a suit against DNA, not to the substance of the dispute
between the companies. The high court sent the case back to the
CAFC to rule on the merits of MEDI’s challenge to the validity of
Cabilly Il, as well as the company’s assertion the patent does not
apply to Synagis, even if it is valid.

Online links this week

Links to the following documents reside online at BioCentury’s
News Center at www.biocentury.com.

Anxiety

NICE draft guidance for consultation on the management of
anxiety in adults.

Depression

NICE draft guidance for consultation on the management of
depression.

Diagnostics

Announcement of Feb. 8 public meeting to discuss FDA’s draft
guidance on in vitro diagnostic multivariate index assays
(IVDMIASs) (see BioCentury Extra, Tuesday, Jan. 9).

Drug development

FDA and Drug Information Association (DIA) announce Jan.24-
25 meeting to discuss improving clinical development and
regulatory decisions.

Drug misuse

NICE draft guidance for consultation on the psychosocial man-
agement of drug misuse.

Drug prices

Government Accountability Office (GAO) report reviewing
approaches to negotiating prescription drug prices used by
other countries, U.S. private payers and federal programs.

Genomics

EMEA reflection paper on the use of genomics in cardiovascular
clinical trials.

Healthcare coverage

Proposal by Gov. Arnold Schwarzenegger to require universal
healthcare coverage in California (see BioCentury Extra, Tuesday,
Jan. 9).

Importation

The proposed Pharmaceutical Market Access and Drug Safety
Act, which would allow wide-scale importation of pharmaceuti-
cals into the U.S. (see BioCentury Extra, Wednesday, Jan. 10).

Patents

The U.S. Supreme Court ruling in Medlmmune Inc. v. Genentech
Inc. (DNA) (“see “More ‘Pay and Sue’ Expected,” Al 6).

PDUFA

Proposed PDUFA IV recommendations from FDA to Congress
(see Cover Story).

Pharmacogenomics

Draft FDA guidance establishing definitions for genomic
biomarkers, pharmacogenomics, pharmacogenetics, genomic data
and sample coding categories.

Pharmacokinetics

FDA letter recommending that pharmacokinetic studies con-
ducted by the MDS Pharma Services unit of MDS (TSX:MDS;
MDZ) between 2000 and 2004 be reevaluated (see BioCentury
Extra, Wednesday, Jan. 10).

Product documentation

— Invirase: CHMP revised EPAR updating the SPC to include a
warning of possible liver toxicity associated with the co-admin-
istration of Invirase saquinavir from Roche (SWX:ROG) and
Stocrin (Sustiva) efavirenz from Merck & Co. Inc. (MRK) and
Bristol-Myers Squibb Co. (BMY), to treat HIV-I infection in
adults.
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Ebb & Flow

Healthcare ldol

By Steve Edelson
& Stacy Lawrence
Senior Writers

Wednesday’s luncheon at the JPMorgan 25th Annual
Healthcare Conference took a different tack on a panel discus-
sion. Instead of the firm’s analysts answering questions, the
1,000-member audience was asked to respond to a battery of
topics via wireless voting — think American Idol. AImost half the
audience worked at hedge funds, and the good news is that
biotech was voted the best healthcare sector for 2007. Indeed,
37% of the votes were cast for biotech, with specialty pharma
coming in second with 23% of the votes.

Other votes on the biotech front included 29% of the
audience thinking that Genentech (DNA) will be the best
performing big biotech this year. Gilead (GILD) came in second,
with 19%, and Celgene (CELG) and Amgen (AMGN) tied for
third, with a 15% share each.

On the M&A front, Sepracor (SEPR) was tapped as the
specialty pharma company most likely to be acquired, as 45% of
the voters said the company won’t be around at the same time
next year. In second place was Cephalon (CEPH), with 25% of
the votes.

The same question was posed with five biotech choices, and
antibody developer Medarex (MEDX) came out on top, with
30% of the votes. Millennium (MLNM) came in second with
21%, followed closely by cancer and diabetes/obesity company
OSI (OSIP) at 20%.

Overall, 54% of the audience said healthcare is positioned at
market-weight in their portfolios. About a third (34%) of the
voters have healthcare at over-weight, with only | 1% at under-
weight.

That vote was probably a bit skewed, as investors who are
under-weight in healthcare were probably less likely to attend
the conference, save for the free lunch (see “JPMorgan Effect”).

No eye for Lucentis

Wall Street last week looked past Genentech’s warning that
sales of Lucentis won’t grow in 2007 at the same pace as in 2006.
Instead investors focused on the fact that DNA blew past Street
estimates, as the stock rose $3.15 to $86.83 on the week.

DNA beat Street estimates with 4Q06 non-GAAP diluted EPS
of $0.61, $0.05 above the consensus estimate of $0.56. Sales
were up 42% for the quarter to $2.2 billion from $1.6 billion in
4QO05.

For the year, DNA posted non-GAAP diluted EPS of $2.23,
beating by $0.06 the Street’s $2.17 estimate and up 74% from
$1.28 in 2005. Annual product sales increased 39% to $7.6
billion from $5.5 billion in 2005. For 2007, the company expects
a 25-30% increase in non-GAAP EPS.

Sales of Lucentis for wet age-related macular degeneration
(AMD) were $217 million in 4Q06, up 41% from $153 million in
the prior quarter. Approved in 2006 and with only two quarters
of sales, DNA cautioned that Lucentis sales growth is already
facing challenges.

DNA indicated that physicians tend to decrease Lucentis

JPMorgan effect

“Muted” might be the operative word to describe the stock moves
associated with last week’s JPMorgan 25th Annual Healthcare Conference.
By Ebb & Flow’s annual tally, at least 107 public biotech companies
presented at the conference. Of those, only eight posted gains of 5% or
more on the day of their presentations. No companies fell by 5% or more
the day they presented. The clear reason for the soft moves was the lack
of blockbuster news from the conference. In the rare cases where a
company did unveil important data, the market was listening. A prime
example is Incyte (INCY), which rose 5% last Monday when it presented
positive Phase Ila data in HIV and Type II diabetes. Investors kept buying
the stock as the week progressed, and INCY finished the week up 21%.
Marshall Edwards (MSHL) was the big winner, with a 21% gain the day
it presented. The company didn’t announce anything new, but did
remind investors that it could seck accelerated approval of its phenox-

odiol to treat ovarian cancer within 18 months.

Day Price Wk 1/12
Company chg after chg cls
Marshall Edwards (MSHL) 21% $4.60 34% $4.42
CombinatoRx (CRXX) 10% $9.31 18% $9.49
Monogram (MGRM) 10% $1.68 2% $1.69
Atherogenics (AGIX) 7% $12.02 -7% $11.20
Sunesis (SNSS) 6% $4.99 8% $5.00
Speedel (SWX:SPPN) 5%  CHF170.60 7% CHF170.60
Incyte (INCY) 5% $6.36  21% $7.32
Ariad (ARIA) 5% $5.39 7% $5.52

dosage frequency for individual patients after the first four
months. There are also fewer existing AMD patients who haven’t
yet switched to the drug. Indeed, DNA said use of Lucentis and
off-label use of Avastin now dominate treatment options and that
Visudyne and Macugen use is relatively small.

The company also noted the total number of treated patients
has remained relatively static since Lucentis reached the market.

Quarterly sales of Rituxan rituximab for non-Hodgkin’s
lymphoma and rheumatoid arthritis ($560M), Avastin bevacizumab
for colorectal cancer and non-small cell lung cancer ($490M),
and Herceptin trastuzumab for breast cancer ($322M) were up
16%, 36% and 29%, respectively.

One up, one down

Over thelast year, Celgene (CELG) and Pharmion (PHRM)
each almost doubled its share price, based on the FDA approval
of Revlimid for CELG and positive Phase Il trial results from
PHRM and partner GPC Biotech (FSE:GPC; GPCB) for satraplatin
to treat second-line hormone-refractory prostate cancer. But last
week, PHRM offered an upbeat preview of where it expects to go
this year, while CELG dampened expectations, and the stocks

moved as might be expected.
See next page
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After giving guidance below Street expectations, CELG fell
$1.70 for the week to $55.88. The company expects FY07
adjusted diluted EPS of $1 on revenue of $1.3 billion. Consensus
estimates had FYO7 revenue at $1.4 billion with EPS of $1.09.

Revlimid and Thalomid brought in unaudited 2006 revenues
of $315-$320 million and $425-$430 million, respectively. Total
unaudited revenue was $890 million, about 60% over 2005.

By contrast, PHRM raised its FY06 revenue guidance to $239
million. Previously, the company expected revenue to be in line
with the $221.2 million it brought in for FY05. This year, PHRM
anticipates revenue of $240-$250 million. The Street estimates
were $238 million for FY06 and $234 million for FY07.

PHRM expects to have ended FY06 with $130-$135 million
in cash and anticipates ending FY07 with $75-$80 million,
suggesting a burn rate of about $55 million for the year.

PHRM was up $1.19 to $28.55 for the week.

Late-breaking A rounds

formulation that we think will be particularly beneficial and allow
the drug to get to the target,” said Collinson.

InteKrin was co-founded in 2005 by Denny Lanfear, a former
VP at Amgen (AMGN), and Harvard Medical School professor
Christos Mantzoros. But until now the company had not dis-
closed any candidates in preclinical or clinical testing.

The AMGN connection may have paid off, as InteKrin last
week announced it in-licensed the bellwether’s AMGI3I, a
Phase Il PPAR gamma selective modulator and partial agonist to
treat Type Il diabetes.

Sofinnova Ventures led the financing, which also included
Orbimed Advisors and Vivo Ventures, as well as earlier investors
Asset Management and Sears Capital Management.

“It’s hard for investors to find very promising late-stage
candidates that address huge markets. This is a rare opportu-
nity,” said Edgar Engleman of Vivo Ventures.

Regulatory milestones

Ark (LSE:AKT) advanced 31.5p (30%) to 137.5p after the
company said FDA agreed that a single Phase Il trial would be
an acceptable basis for marketing approval of its Trinam gene
therapy, which keeps blood vessels from

The possibility of an early exit drew
VCs to two new companies last week after

Money Raised in 2007

becoming blocked in kidney dialysis pa-

each in-licensed a single Phase Il com-
pound. Series A rounds went to topical
NSAID company Proprius ($11 million)
and Type |l diabetes company InteKrin
($23 million).

Proprius was formed last springaround
Indaflex, a late-stage topical NSAID for

osteoarthritis that was in-licensed from
and warrants.

Last weck, the biotech industry raised $287
million, bringing to $371 million the total
raised year-to-date. In 2006, a total of $29.6
billion was raised, including $2 billion in
IPOs, $5.5 billion in follow-ons, $5.7 billion in
venture capital, and $16.3 billion in other

fundraising. Totals include overallotments

tients who have had vascular access graft
surgery.

Biopure (BPUR) fell $0.03 on the
week to $0.50 after U.K. regulators listed
“major” issues that need to be resolved
for the MAA for Hemopure hemoglobin
glutamer to treat acute anemia in adult
orthopedic surgery patients. The issues
include manufacturing and controls con-

AlphaRx. The agreement gives Proprius
rights to successor products and to all
other topical NSAIDs developed by
AlphaRx.

Atlas Venture led the round, as For-
ward Ventures and CDIB BioScience Ven-
ture Management joined existing investors
Fog City Fund and Windamere. The com-
pany has an option to raise an additional
$6 million to support new programs.

Phase IIb results are expected in three
months for the 2.5% indomethacin topical
cream, Atlas’ Jean-Francois Formela told
Ebb & Flow. “Obviously we’re investing at

Total YTD: $371

Source: BioCentury Financial Center

cerns. BPUR said it believes it can re-
spond to all the issues raised by MHRA'’s
Commission on Human Medicines, and
has six months to do so.

Medlmmune (MEDI) added $1.05
on the week to $35.37 following FDA
approval of CAIV-T, a refrigerator-stable
formulation of FluMist. MEDI intends to
entirely replace the frozen formulation in
time for the 2007-08 flu season. FluMist is
approved for individuals aged 5-49 years
old.

Protherics (LSE:PTI; PTIL) lost $0.65

(BM)

a very good price three months before
proof of conceptina bigmarket,” he noted.
If the Phase IlIb results are positive,

2006 vs 2007

to $14.50 on the week after EMEA re-
quested more manufacturing data for an
MAA for Voraxaze recombinant glucar-
pidase to reduce methotrexate (MTX)

02006
@2007

355.3

toxicity in the blood. The agency also
wants more data on Voraxaze’s potential

328.2

to interact with leucovorin, which PTI

Formela said the investors would have to $400
decide if they want to finance Phase lll trials 5950 1
or seek a partner for Indaflex. $300 1
Topical NSAIDs are already marketed 3 o
in Europe, but Forward Ventures’ Stewart 3 5200

said could be addressed by a proof-of-
concept animal study.

Collinson said the pricing has been very

$150

The company now hopes for an EMEA

low given relatively unimpressive clinical
trial data. There are no topical NSAIDs

46.0

Amount Rais

@

o 2
® @ o
& & 3

s a0 | decision in 2H08, rather than IHO07 as

approved by the FDA. U ‘ ] ‘ || had been expected. PTI withdrew a BLA
IPO Follow-on Other Venture

“We think that many of the clinical
trials have not been conducted well. We
have done a lot of work with and talking to
the FDA. This molecule has a proprietary

Offering Type

Source: BioCentury FInancial Center

for the product last November, but is
planning to resubmit and hopes for FDA
approval as early as 2H08.

See next page
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Shire (LSE:SHP; SHPGY) fell 32p to
1,072p after EMEA approved Elaprase
idursulfase to treat mucopolysaccharidosis
Il (MPS-1l, Hunter syndrome). The com-
pany launched Elaprase in the U.S. last
July and plans to launch the human
iduronate-2-sulfatase in most of Europe
this year. Elaprase has Orphan Drug sta-
tus in the U.S. and Europe. On NASDAQ,
SHPGY fell $0.86 on the week to $62.62.

Clinical milestones

Basilea (SWX:BSLN) was up CHF24.80
(12%) to CHF239.80 on the week after the
company and partner Johnson & Johnson
(JNJ) said ceftobiprole (BAL5788) met the
primary endpoint in a Phase lll trial to treat
Gram-positive and Gram-negative compli-
cated skin and skin structure infections
(cSSSIs). BSLN said JNJ expects to submitan
NDA this year. The broad-spectrum anti-
MRSA cephalosporin antibiotic, which in-
hibits penicillin-binding proteins (PBPs), met
the endpoint of another Phase lll trial last
March (see Bl4).

Chelsea (CHTP) gained $0.06 to $3.83
after disclosing preliminary results from a
Phase Ilb trial of droxidopa that had been
completed by partner Dainippon (To-
kyo:4506; Osaka:4506) in 2004. The syn-
thetic precursor of norepinephrine signifi-
cantly reduced the fall in orthostatic sys-
tolic blood pressure (SBP) with ortho-
static hypotension resulting from multiple
system atrophy (MSA) or Parkinson’s dis-
ease (PD) (see Bl4).

Dynavax (DVAX) fell $2.51 (30%) to
$6.03 for the week after interim one-year
datafromatwo-year Phase ll/lll trial showed
thatits Tolamba ragweed treatment missed
its primary endpoint of a significant reduc-
tion in total nasal symptom scores (TNSS).
DVAX said no meaningful ragweed-spe-
cific disease was observed in the trial,
makingitimpossible to measure the thera-
peutic effect of the immunostimulatory
sequence (ISS) combined with Amb a |
ragweed pollen allergen (see BI5).

ImClone (IMCL) picked up $1.88 on
the week to $31 following interim data
from a Phase Ill trial of Erbitux cetuximab
plus FOLFIRI (5-FU, leucovorin and
irinotecan) met the primary endpoint as a
first-line treatment for metastatic colorectal

cancer. Data will be presented at the
American Society of Clinical Oncology
meeting in June (see BI5). Erbitux is
approved for use in metastatic colorectal
cancer patients and for certain uses in
squamous cell carcinoma of the head and
neck (SCCHN).

Incyte (INCY) gained $1.28 (21%) on
the week to $7.32 after reporting two sets
of preliminary Phase lla data. The com-
pany said its INCB13739 Type |l diabetes
candidate reduced | I1b HSD-1 activity,
helping to regulate glucose metabolism.
And once-daily treatment with 200 mg
of INCB947| CC chemokine receptor 5
(CCR5) antagonist for 14 days led to a
mean HIV viral reduction from baseline
of 1.7 logl0 at day 14 and 2.1 logl0 at
day 20 vs. no change with placebo (see
BI5).

Oxford BioMedica (LSE:OXB) saw
its stock drop 5.25p (12%) to 39.75p
after it announced that Britain’s Na-
tional Cancer Research Network would
help the company with the Phase Il TRIST
trial of its Trovax cancer immunotherapy
in patients with renal cancer.

Reneuron (LSE:RENE) closed the week

See next page

Analyst picks & changes

Company Bank

Analyst Coverage

Opinion

Wk chg 1/12 cls

Genentech (DNA) Rodman

Stifel, Nicolaus

Migenix Canaccord

(TSX:MGI; MGIFF)

Neurobiological (N'TII)

one halted due to adverse events.
OncoMethylome Fortis
(Euronext: ONCO)

Penwest (PPCO)

Theratechnologies Dundee

(I'SX:TT)

Jan.1).

Merriman Curhan Ford E. Russell McAllister

Michael King
Edward Nash

Price target

Price target

King raised his target to $96 from $87 after DNA posted 4Q06 non-GAAP diluted EPS of $0.61, beating by $0.05 the Street’s estimate of $0.56 and up
79% from $0.34 in 4Q05. He also raised his FY07 EPS estimate to $3.03 from $3 (see “No Eye for Lucentis,” Ax).

Nash raised his target to $96 from $89 on the carnings news. He also raised his FY07 EPS estimate to $2.74 from $2.55.

Neil Maruoka New

Maruoka set a C$1.50 target. He said the bulk of the upside this year could come from a potential partnership with Schering-Plough (SGP), which

has an option for celgosivir, an alpha glucosidase I inhibitor with Phase Ila data for chronic HCV.

New

McAllister believes potential positive interim data for Viprinex, expected in 2HO07, could drive significant appreciation. The defibrogenating agent

derived from pit viper venom is in Phase III testing for acute ischemic stroke. NTII has already conducted two Phase III trials, one successful and

Kenn Curt Daniel New

Daniel set a €13.25 target. He expects the company to become profitable in 2009 on the launch of its colon cancer diagnostic assay and sales

of its prostate cancer tests by partner Veridex, a unit of Johnson & Johnson (JNJ).

BMO Capital Markets

Robert Hazlett Price target

Hazlett lowered his target to $27 from $28 after PPCO and Endo (ENDP) resolved a dispute related to PPCO’s responsibilities for reimbursing

operating costs under a co-development deal for Opana ER to treat moderate to severe pain (see B5).

David Martin Rating change

(from market outperform)

Martin said takeout speculation following positive data for TH’s TH9507 has driven the stock, and he warns a buyer may not emerge. The analog of

growth hormone releasing hormone (GHRH) receptor met the primary endpoint in a Phase IIT trial for HIV-associated lipodystrophy (see BioCentury,

Market outperform

Buy

Buy

Buy

Hold

Market outperform

Speculative buy

4% $86.83

2% C$0.55

0% $2.25

-3% €11.69

-10% $15.13

17% C$8.22
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down 8.5p (18%) to 40p after the company said that its IND for
ReNO00I, a potential stem cell treatment for stroke, is on hold. After
a call with FDA, the company said it thinks data from ongoing
preclinical trials will address the agency’s concerns (see B22).

Ebb & Flow

Idera (IDP) surged $2.38 (42%) to $8.03 last week on no
news. It’s possible some investors returning from winter vaca-
tions were reacting to IDP’s mid-December deal with Merck
(MRK) to develop and commercialize the biotech’s preclinical
toll-like receptor (TLR) agonists for use in MRK’s vaccines to
treat and prevent cancer, infectious diseases and Alzheimer’s
disease (AD) (see BioCentury, Dec. 18, 2006).

Telik (TELK) also had a solid move on a quiet week, as the
stock added $1.57 (35%) to $6.05 on no news. Value players may
have been attracted to the company’s sub-$250 million valuation
at the start of last week. Last month, TELK lost about 70% of its
value when Telcyta canfosfamide failed a pair of Phase Ill cancer
trials (see BioCentury, Jan. I).

Seattle Genetics (SGEN) gained $1.82 (34%) to $7.11 last
week after announcing antibody deals with Genentech (DNA)
and Agensys. SGEN granted DNA an exclusive worldwide
license to develop and commercialize SGN-40 in return for $60
million up front and over $800 million in potential milestones.
The humanized MAb targeting CD40 is in Phase Il testing for
relapsed or refractory diffuse large B cell lymphoma and Phase

| for chronic lymphocytic leukemia (CLL) and relapsed or
refractory multiple myeloma (MM).

The other deal combines SGEN’s antibody-drug conju-
gates (ADC) technology with Agensys’ preclinical antibodies.
SGEN is eligible for undisclosed fees, milestones and royal-
ties on compounds developed and commercialized solely by
Agensys.

London & the Continent

Biolnvent (SSE:BINV) jumped SEK5.20 (52%) to SEK15.20
after it announced that Genentech (DNA) had agreed to co-
develop and commercialize BINV’s antibody candidate, BI-204,
to treat multiple cardiovascular conditions.

Henderson Morley (LSE:HML) rose 1.50p (104%) to 3.05p
after it confirmed it is in late-stage talks on a collaboration with
an unnamed life sciences company for an unspecified project
from its product portfolio.

Octoplus (Euronext:OCTO) surged €1.26 (23%) to €5.90
after local broker Kempen and Co. initiated coverage with a
“buy” rating and €9 target.

Correction

Pharmaxon S.A., Marseille, France
Business: Neurology

Pharmaxon’s PR-211, a synthetic peptide that mimics
polysialylated neural cell adhesion molecule (PSA-NCAM) activ-
ity, plays a role in promoting the regrowth of axons. The Jan. 8
BioCentury misstated the mechanism of action.

Company Index,
from page A15

Shire (LSE:SHP; SHPGY) A20,B13
SkinMedica B9

SkyePharma (LSE:SKP; SKYE) B8,
Seattle Genetics (SGEN) A21,B2, pyy

BS Solvay (Euronext:SOLB) B8, B23
Semafore B23 Sontra Med (SONT) B24
SemBioSys (TSX:SBS) BI7 Stallergenes (Euronext:GENP) B7
Sepracor (SEPR) Al2, Al8 Stanley Med Res Inst BI0
Sequenom (SQNM) B7 Syntonix A8

Sequoia Pharma Al 3, B23 Tanox (TNOX) B2I

Serono (SWX:SEO; SRA) A9, B7 Targacept (TRGT) B22

Shionogi B18, BI9 TargeGen BI7

Targeted Genetics (TGEN) B23
Telik (TELK) A2l

Tengion B22

Teva (TEVA) BI9
Theratechnologies (TSX:TH) A20
ThromboGenics (Euronext:THR)

U of Utah Res Foundation B9
Urigen BI2

Valentis (VLTS) B24

Virion Systems B17

Watson (WPI) BI0

Wyeth (WYE) A8, B5, B8

B22 Xanthus Bl4
Tissera (TSSR) B23 Xoma (XOMA) B22
Tripos (TRPS) B24 Xytis BI10, B23
UCB (Euronext:UCB) BI7 Yale U B4, B2l

U of Massachusetts Med School Ziopharm (ZIOP) B23
B9 Zyentia B7

2007 and beyond.

The search for intelligent life

We know you have many choices for headlines. But finding real
intelligence is a lot harder. That’s why top managers and investors in the
life sciences community depend on BioCentury, the Bernstein Report on
BioBusiness® for its leading perspective on the strategic issues essential to
the formation, development and sustainability of life science ventures in

‘It’s the BioCentury’™
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BioCentury 100 Price & Volume Trend

Cumulative weekly performance of 100 bioscience stocks. 12-week period.
Line shows Price Level change (Left scale. Index base=1000 on May 10,
1996). Bars show cumulative volume in millions (right scale).
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BioCentury London Index

Weekly change in the combined market capitalization for 14 bioscience
stocks listed on the LSE or AIM, 12-weck period. Index base =1000 on
May 10, 1996.

Price Gains

Stocks with greatest % price increase in the week ended Jan. 12.
(Priced above $2.50; 25,000 minimum share volume)
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Weekly change in combined market capitalization. 12-week period. Tier
T = market caps>$1B; Tier IT <$1B. Base =100 on Dec. 31, 1998.
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Company Ticker $Close $Chg %Chg Vol(00)
Cleveland BiolLabs  CBLI 7.680  3.120 68% 51942
Idera IDP 8.030 2.380 42% 10027
Telik TELK 6.050 1.570 35% 142206
Seattle Genetics SGEN 7.110 1.820 34% 96768
Marshall Edwards MSHL 4.420 1.120 34% 2821
Ardea IBPI 6.000 1.400 30% 7861
OctoPlus OCTO €5.900 €1.260 27% 17639
Immunomedics IMMU 4530 00910 25% 63573
Genomic Health GHDX 24.330 4.730 24% 18692
Savient SVNT 14390 2.730 23% 82064
Incyte INCY 7.320 1.280 21% 82245
Price Declines
Stocks with greatest % price decline (criteria as above).
Company Ticker $Close $Chg %Chg Vol(00)
Dynavax DVAX 6.030 -2510 -29% 114486
Targeted Genetics TGEN 4.450 -0.960 -18% 13487
Dyadic International DIL 4.890 -0.840 -15% 7311
Advancis AVNC 3.050 -0.450 -13% 5609
MethylGene MYG C4.250 -C0.500 -11% 351
Acadia ACAD 7440 -0.860 -10% 9052
Penwest PPCO 15.130 -1.640 -10% 80487
StemCells STEM 3.040 -0.280 -8% 319674
Interleukin Genetics ILI 5.140 -0.460 -8% 4976
SkyePharma' SKYE 4.560 -0.390 -8% 238764
Immunicon IMMC 3.230 -0.270 -8% 4935
‘ Volume Gains
Greatest changes in volume above 25,000 shares.
Company Ticker Vol(00) %Chg $Close $Chg
Cleveland BiolLabs  CBLI 51942 17198% 7.680 3.120
Sosei 4565 8242 12322% ¥191000  ¥3000
Clavis CLAVIS 37847 11802%NOK44.3 -NOKO04
Seattle Genetics SGEN 96768 2810% 7.110 1.820
DiagnoCure CUR 16333 2368% C4.070 C0.020
OctoPlus OCTO 17639 2295% €5.900 <€1.260
Sunesis SNSS 3530 976% 5.000 0.390
Neurogen NRGN 7345 874% 5.820 -0.130
Idera IDP 10027  803% 8.030 2.380
Basilea BSLN 3110 787%CHF239.8 CHF24.8
MethylGene MYG 351 770% C4.250 -C0.500
deCode DCGN 77871 763% 4.050 -0.200
Prana? PRAN 14662  739% 3.200 0.150
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Source: Thomson Financial

BioCentury tracks 586 issues that report prices and volume daily. The
BioCentury 100 is a subset used to monitor price and volume trends. THCG
Life Sciences Indexes are compiled by Thomson Financial, provider of market
intelligence services to publicly held companies.

| Includes volume from London Stock Exchange with ADSs converted

(ADS = 10 shares)

2 Includes volume from Australian Stock Exchange

BioCentury 100 Advance-Decline Trend

BC100 BC100 BC100
Week Price Stocks  Gaining  Stocks  Declining
ended level gaining vol. (00) declining vol. (00)
Dec 15 1696.21 33 2878413 64 3440635
Dec 22 1678.03 30 2217268 69 3206690
Dec 29  1674.23 45 1040841 52 2415460
Jan 05  1685.94 50 2541844 48 1630995
Jan 12 1742.42 78 4776823 21 1598602
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Save the Date

March 29, 2007
The Millennium Broadway Hotel

and Conference Center
New York City

The 14th Anniversary

FUTURE LEADERS
IN THE
BrorecHa INDUSTRY

Plan to join the industry's top financial professionals at the 2007
meeting, with an agenda designed to meet the current investment
climate — showcasing companies best positioned to provide mar-
ket leadership. Future Leaders will continue to emphasize fresh in-
vestment opportunities: companies making the transition from the
private to public equity markets, as well as public plays positioned
to move between tiers based on value or milestones.

Pre-registration Is Now Open!
CLICKHERE

Watch for updates at the
BioCentury Conference Center
atwww.biocentury.com



http://www.biocentury.com/html/conferences/fl/2007/registration.htm

