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2012 a Banner Year for New Drugs

Eight FDA Approvals in December Boosts 2012 to Best Performance

since 1996 as Orphan Drugs Step Into the Spotlight

he US. Food and Drug Ad-

ministration approved eight
new drugs in December pushing
the year’s total to 39, its highest
level since 1996 when the agency
cleared a backlog of applications.
Though December’s newly ap-
proved drugs cover a broad range
of conditions, the agency granted
orphan drug status to six of the
eight medicines. In fact, nearly
half of the 39 drugs approved in

Year In Review

2012 had orphan drug designa-
tions.

Orphan drug status confers
financial and other benefits to a
drug’s sponsor to encourage the
development of drugs to treat
patient populations of 200,000 or
less in the United States. Drug-

makers have embraced orphan
drugs for a variety of reasons in-
cluding the opportunity to win
faster approvals and run smaller,
less costly clinical trials, and for
a better chance of success. The
passage in 2012 of new incentives
for developing rare disease drugs
will only further fuel this trend,
particularly as more precision

(continued on next page)

G. Steven Burrill Offers Predictions for 2013

Sees improvements to the sector, despite global economic concerns

As 2012 came to a close, G. Ste-
ven Burrill issued his annual
predictions for the life sciences in
the New Year. Burrill, publisher
of The Burrill Report and CEO of
Burrill & Company, a global life

sciences financial services firm,
says the pace of change is accel-
erating as personalized medicine
and digital health technologies
alter the way doctors and pa-
tients treat, manage, and prevent

February 2013 Life Sciences Scorecard (USD M)

2012*  2011* Change 2012 2011* Change
Global Venture Capital 12,426 10,115 22.8% Global Debt Offerings 49,869 55,544 -10.2%
uSs.vC 9460 7764  21.8% U.S. Debt 39174 35927 9.0%
IPOs (38in 2012v. 45in 2011) 2,126 3,800 -44.1% Global Other Debt 13,389 10,607 26.2%
U.S. IPOs (16in 2012 v. 16in 2011) 1,093 1,394 -21.6% U.S. Other Debt 11,890 4924 141.5%
Global PIPEs 5375 3,220 66.9% Total Global Public Financings 80,124 83,240 -3.7%
U.S. PIPEs 1,981 1,506 31.5% Total U.S. Public Financings 61,673 49661  24.2%
Global Follow-ons 7109 8,880 -19.9% Global Partnering 37,663 38157 -1.3%
U.S. Follow-ons 6,280 5043 245% U.S. Partner/Licenser 20,560 22943 -10.4%
Global Other Equity 2,256 1,189 89.7% Global M&A 109,422 158,654 -31.0%
U.S. Other Equity 1,255 867 44.8% M&A, U.S. Target 73,738 94,208 -21.7%

*YTD December31

disease. But global economic
problems and the transition of
healthcare around the world to
value-based systems provide
continuing challenges for life sci-
ences companies.

For the life sciences in 2013,
Burrill expects the following:

Capital Markets

While the world economy con-
tinues to improve, turmoil in the
Middle East, economic instability
in Europe, and political dysfunc-
tion in the United States threaten
to disrupt a tenuous recovery.

Fundraising

Expect to see the financing en-
vironment improve once the fight
in the United States over budget
cuts and taxes is resolved. In 2013,
expect the industry to raise $100
billion in capital, with financings
heavily weighted to the large

(continued on page 5)
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Year in Review
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therapies are developed to target
subpopulations of patients with a
given disease.

Trading activity of biotech
stocks echoed the positive year
for new drug approvals as life sci-
ences stocks soared in 2012. The
Burrill Select Index ended the
year up 40.5 percent. That com-
pares to a 7.3 percent increase in
the Dow Jones Industrial Aver-
age, a 134 percent gain for the
S&P 500, and a 159 percent rise
in the Nasdaq Composite Index.
An improving economy, clinical
advances, new product approv-
als, and M&A activity drove the
gains. Sarepta Therapeutics post-
ed the biggest gain in 2012 with
its shares rising 477 percent. The
company reported in 2012 that its
mid-stage experimental muscu-
lar dystrophy drug demonstrably
improved the ability to walk for
boys taking the drug.

Congress also helped biotech
stocks stay on track in 2012 with
smooth passage of legislation to
renew the Prescription Drug User
Fee Act, which provides for the
U.S. Food and Drug Administra-
tion authority to collect fees from
industry for reviewing products
in exchange for assurances that
it will act on applications in a
timely manner. The legislation,
approved as part of the Food and
Drug Administration Safety and
Innovation Act, also provided for
accelerated approval paths and
other incentives for drugmak-
ers developing new therapies to
treat rare disease and could help
the development of personalized
medicines that target small sub-
populations of patients.

With a U.S. Supreme Court de-
cision that left most of President
Barack Obama’s landmark health-
care reform legislation intact, and
Obama’s reelection, the fight over
healthcare reform is shifting from
efforts to repeal the legislation to
fights over its implementation.

The past year also saw the pas-
sage of the Jumpstart Our Busi-
ness Startups or JOBS Act, which

seeks to make it easier for emerg-
ing growth companies to access
capital through the public mar-
kets. The act provides exemption
from compliance with costly reg-
ulations for smaller companies.
It also allows companies to test
investor interest before having to
make sensitive information pub-
lic in securities regulatory filings.

US. life sciences companies
raised a record amount of capital

The Burrill Report

When venture investors do
fund early-stage companies, in-
creasingly they are providing
large rounds to carry a company
to proof-of-concept when invest-
ments can be exited or new fi-
nancing at higher valuations can
be raised. While privately held
therapeutics developers grabbed
the largest portion of funding
with a total of $5.1 billion in 2012,
digital health and life sciences

New Drug Approvals Hit 16-Year High
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in 2012 with a total of $71.1 bil-
lion in public and private financ-
ings, up from $57.4 billion in 2011,
a 239 percent increase. When
the potential value of partnering
transactions are included in the
numbers, the total for 2012 grows
to $91.7 billion, a 13.9 percent in-
crease over the $80.4 billion raised
through financings and partner-
ing transactions in 2011.

Global life sciences venture
financings totaled more than
$12.4 billion in 2012, an increase
of nearly 23 percent over 2011
Venture investors, however, are
moving away from early-stage
financings. Companies are rely-
ing more on alternative sources
of financing, including accelera-
tors, angel capital, corporate ven-
ture sources, and private equity
investment. In fact, of the top 10
private financings in 2012, all but
one had significant backing from
private equity firms or strategic
investors.

2008 2009 2010 201

Source: Burrill & Company

2012

information technology deals
showed the biggest jump in activ-
ity, with a 58.5 percent increase to
$748 million.

A total of 16 life sciences com-
panies completed initial public
offerings in the United States
through December 31, the same
as last year. Shares of U.S. life sci-
ences IPOs returned an average
of 15.3 percent from their initial
offering price through the end of
2012. Of the 16 issues, 12 came in
below their target range. Overall,
these companies sold their shares
atan average of 23.2 percent below
the median of their target price.
The 12 therapeutics companies
that debuted in public markets in
2012 outperformed life sciences
IPOs as a whole. Those issues rose
259 percent for the year.

Companies in 2012 announced
a total of $109.2 billion in M&A
transactions, down 31.2 percent

(continued)
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from the activity a year ago. Big Phar-
ma and Big Biotech continue to be the
most active acquirers. While generic
drugs and consumer health were big
areas of activity, the top deals involv-
ing innovative biopharmaceuticals in
2012 included Bristol-Myers Squibb’s $7
billion acquisition of Amylin Pharma-
ceuticals, GlaxoSmithKline’s $3 billion
purchase of Human Genome Sciences,
and Dainippon Sumitomo Pharma’s
$2.6 acquisition of Boston Biomedical,
a company developing drugs to target
cancer stem cells.

Global partnering deals were valued
at $37.6 billion in 2012, a 1.3 percent de-
cline over the same period a year ago.
Discovery deals led the way with a total
of 70 transactions, followed by preclini-
cal (45), phase 2 (43), already marketed
(40), phase 1 (28), and phase 3 (25) trans-
actions. Most deals are back-end loaded
with significant milestones tied to the
achievement of sales targets for drugs
that are approved and marketed. Be-
sides AstraZeneca’s $3.4 billion buy-in
to collaborate with Bristol-Myers’ newly
acquired Amylin diabetes franchise, Al-

U.S.Biotech Financings in 2012 (In

lergan’s agreement with Swiss biotech
Molecular Partners to develop and com-
mercialize a class of biologics aimed at
treating serious eye diseases was the
largest deal of the year with $62.5 mil-
lion in upfront payments and a poten-
tial total value of $1.4 billion.

The US. Food and Drug Adminis-
tration’s approval of 39 new drugs and
biologics represented a 14.7 percent
increase from the 34 approved in 2011.
These approvals included Vertex Phar-
maceuticals’ Kalydeco, a targeted thera-
py for cystic fibrosis patients who have
a specific gene mutation that drives
their disease. Pfizer won approval for
Xeljanz, the first oral disease-modifying
drug for rheumatoid arthritis in more
than a decade. The year also saw the Eu-
ropean Medicines Agency issue the first
approval in the western world for a gene
therapy, UniQure’s Glybera, a treatment
for a rare, inherited disease where pa-
tients are unable to handle fat particles
in their blood plasma.

There were also some notable in-
novations in 2012 in the way approved
drugs were made. Pfizer, along with its
partner Protalix Biotherapeutics, won
approval for the Gaucher disease drug
Elelyso, the first drug to be manufac-
tured using genetically engineered

Uusb M)
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plant cells. Novartis, notably won ap-
proval for Flucelvax the first seasonal
influenza vaccine licensed in the United
States produced using cultured animal
cells instead of fertilized chicken eggs.

Despite ongoing financial concerns
in Europe and the United States, as well
as tensions in the Middle East, the life
sciences are poised for positive results
in 2013. The arrival of the $1,000 genome
is rapidly advancing the clinical appli-
cations of whole genome sequencing,
and the promise of personalized medi-
cine to improve care and cut costs is
starting to be realized.

Emerging digital health technolo-
gies are pushing this trend further. As
the demand to transition healthcare to
a value-based system continues, the
importance of digital health technolo-
gies will reverberate through virtually
every aspect of healthcare. In 2013, these
technologies will grow in importance as
they empower patients to take greater
control over their own health and well-
ness, provide real-time monitoring to
improve efforts to prevent disease and
improve outcomes, and help payers
and providers harness vast amounts of
new data, transforming it into action-
able information that improves care
and reduces costs.

IPO 422
Follow-on 1954
PIPEs 460
Other Equity 441
Debt 4,517

137 135
1,464 1,298
229 393
225 147
5,948 10,301

222 916
1,276 5992
784 1,866
65 878
1,008 21,774

ve 1,194
PARTNERING 4,886
TOTAL 13,874

1,470 1,735
3,437 7,648
12,910 21,657

Biotech includes therapeutics, tools/technology, diagnostics, industrial biotech

Excludes Big Pharma, Global Generics
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1,865 6,264
5,004 20,975
10,224 58,665



The Burrill Report

February 2013 4



Burrill Predictions
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companies and to the use of debt.
Private Financings

Traditional venture investors will become
less relevant to start-ups as they continue to
migrate not only toward later-stage deals, but
public company investments as well. Angel,
corporate venture, disease advocacy groups,
and philanthropic organizations will fill the
growing gap. In order to get funding, compa-
nies will need to convince investors they have a
clear path to market, ability to get paid for their
products, a way to demonstrate value to cus-
tomers or payers, and an exit opportunity for
their investors. Larger financing rounds that
get a company to proof-of-concept will become
the norm, not the step financings of the past.

With growing wealth in emerging mar-
kets, investors in these parts of the world will
become more prominent and new cultures of
entrepreneurship will give rise to a growing
number of life sciences startups outside the
United States. Expect private financings to
grow 20 percent in 2013.

IPOs

Bolstered with increased public market ac-
tivity, the JOBS Act, and more realistic outlooks
about the pricing of their offerings, the number
of life sciences IPOs will grow to 25 in 2013.

Mergers & Acquisitions

Expect this number to increase by at least
20 percent with a pick-up in acquisitions of
mid-cap life sciences companies and at least
one Big Pharma or major biotech merger in
2013. Deals targeting drug companies that
reach into Latin America, the Middle East, and
Southeast Asia will also drive activity.

Partnering

Pharmaceutical companies in 2012 focused
much of their partnering efforts on discovery
collaborations as they worked to externalize
their research operations. This trend will con-
tinue as drugmakers seek to reduce their costs
and broaden their sources of innovative ideas.

Global Dealmaking

As developing countries look to grow their
economies and provide for their growing
populations and rising middle classes, com-
panies will have more opportunities to take
advantage of local needs to obtain capital and
market access on more attractive terms. Latin
America will be hot, as life sciences compa-

February 2013

nies look beyond just Brazil to other countries
in the region. China will continue to be a de-
sired place for dealmaking. India will be seen
as a big opportunity for bioinformatics as the
country’s information technology strengths
and lower cost services are embraced by the
life sciences. Even Russia will become a big-
ger player with more acquisitions than sales
of companies.

Clinical trials

In an effort to reduce development costs,
drugmakers will increase their use of adap-
tive trial designs that allow them to modify
studies in ways that make use of data as it is
collected, but don’t compromise the validity of
the study.

Reimbursement

Payers will increasingly reimburse whole
genome sequencing selectively on an individ-
ual patient basis as the falling cost of sequenc-
ing drives doctors’ interest in making use of
the tool for diagnostic purposes.

Comparative effectiveness will become a
reality for drugmakers in 2013 as they prepare
to meet the growing demand of payers to dem-
onstrate value and justify pricing of their new
products. Investors will shift emphasis from a
focus on whether a drug will be approved, to
whether payers will see value in a product and
if companies will be able to capture value.

Regulatory

We expect a total of 35 new drugs to be ap-
proved in 2013 as drugmakers take advantage
of mechanisms to accelerate approval.

FDA will enter into public-private partner-
ships to reach earlier into the product develop-
ment pipeline of both drug and device makers
to work with industry to improve the tools
they use to evaluate biomedical innovation.

Cooperation between regulators around
the world will increase to improve post ap-
proval monitoring of regulated products.

National Institutes of Health

Regardless of what happens with seques-
tration, expect NIH funding to decrease in real
dollars. It will force researchers that relied on
grants to find alternative sources of funding
and lead to new initiatives to fund academic
research.

Diagnostics

As there will be increasing pressure on
drugmakers and payers to define the subpop-
ulation of patients that respond to therapies,
there will be a shift in value towards diagnos-
tics from drugs.

The Burrill Report

Sequencing

Focus in 2013 will shift from the $1,000 ge-
nome to the $100 genome. It’s real. It's happen-
ing. It’s the diagnostic of tomorrow.

Healthcare

A new cost-consciousness will permeate
patients and providers as new value-based ap-
proaches to healthcare take hold. Patients will
look past the traditional delivery of healthcare
and rely on new digital tools to comparison
shop for services. Providers will place a greater
emphasis on cost control within their facilities
as they move toward billing for outcomes rath-
er than services.

Digital Health

Digital health technologies will grow ubig-
uitous as doctors and patients grow comfort-
able with using their everyday digital devices
to manage health. As comfort levels grow, in-
creasing sophistication will be layered on to
monitor patients and share information with
doctors. The convergence of wireless technolo-
gies, social media, and low-cost monitoring de-
vices and sensors will provide consumers with
new ways to take control of their own health
and wellness.

Agricultural

In 2013, there will be expanded use of
biopesticides and other biological tools such
as RNAIi to combat insects and microoganisms
that damage crops. A convergence of technolo-
gies including synthetic biology, genomics, big
data, and robotics will allow plant breeders to
produce a new generation of products that offer
greater crop yields without the stigma of pro-
ducing foods that are considered genetically
modified.

GMOs

Despite the defeat of California’s Proposi-
tion 37, anti-GMO sentiment will continue to
be a problem for the industry, particularly in
Europe and increasingly in Asia.

Biorenewables

The biorenewables industry will begin to see
the first commercial projects come online but un-
til the industry starts to generate real revenues,
raising capital will remain difficult and partner-
ing will remain a critical lifeline for its growth.

Industrial Biotechnology

Advances in synthetic biology will begin to
transform manufacturing of everything from
fragrances to fabrics as engineered organisms
produce materials traditionally derived from
plants and petroleum.



A Banner Year for New Drugs

Drugmakers achieve payoff in leveraging orphan drug designation

BY MICHAEL FITZHUGH

n a critical year for the U.S. Food and Drug

Administration, in which its policies and
budget received close scrutiny, agency drug
reviewers pushed through a raft of new drugs
raising the year’s total to 39— eight of which
were approved in December—its highest level
of approvals in one calendar year since 1996.

The approvals included many new cancer
therapies, as well as treatments for cystic fi-
brosis, HIV, macular degeneration, Alzheim-
er’s disease, blood disorders, meningitis, and
Gaucher’s disease.

Roche’s Erivedge, approved in January
2012, became the first FDA-approved drug for
late-stage basal cell cancer, the most common
form of skin cancer. January also brought ap-
proval of BTG International’s Voraxaze, an en-
zyme that lowers toxicity associated with the

Drug Approvals in 2012

Salix Pharmaceuticals; Fulyzag
Napo Pharmaceuticals

Janssen Sirturo
Bristol-Myers Squibb Eliquis
Aegerion Pharmaceuticals Juxtapid
NPS Pharmaceuticals Gattex
Novartis Signifor

Human Genome Sciences raxibacumab

Ariad Pharmaceuticals Iclusig
Exelixis Cometrig
Pfizer Xeljanz
Teva Pharmaceuticals Synribo
Eisai Fycompa
ThromboGenics Jetrea
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common chemotherapy drug, methotrexate.
Attacking a public health priority, Xtandi
was approved in August 2012 to treat men
with late-stage castration-resistant prostate
cancer. Medivation and Astellas Pharma co-
developed the drug. Meanwhile, Stivarga,
Bayer’s therapy for late-stage colorectal can-
cer, joined Zaltrap in September 2012 in the
arsenal of therapies against colorectal cancer
treatment capable of extending patient’s lives.
Also in September, Pfizer delivered Bosulif
for chronic myelogenous leukemia, a therapy
that the FDA recognized as an improvement
in the treatment of the leukemia based on a
better understanding of the molecular basis of
the disease. Pfizer also won approval for Xel-
janz, the first oral disease-modifying drug for
rheumatoid arthritis in more than a decade.
The 20 percent of breast cancer patients
with HER2 positive cancers gained access to

The Burrill Report

Roche’s Perjeta in June 2012. It joined Vertex
Pharmaceuticals’ Kalydeco, a targeted therapy
for cystic fibrosis patients who have a specific
gene mutation that drives their disease, on the
roster of personalized therapies approved by
the FDA during the year.

There were also some notable innovations
in 2012 in the way approved drugs were made.
Pfizer, along with its partner Protalix Biother-
apeutics, won approval for the Gaucher dis-
ease drug Elelyso, the first drug to be manu-
factured using genetically engineered plant
cells. Novartis, won approval for Flucelvax,
the first seasonal influenza vaccine licensed
in the United States produced using cultured
animal cells instead of fertilized chicken eggs.

In a time that the FDA is striving to proj-
ect leadership, the agency’s banner year of
approvals give it positive momentum headed
into 2013.

crofelemer HIV/AIDS patients whose diarrhea is not caused by 12/31/12
an infection from a virus, bacteria, or parasite

bedaquiline Adults with multi-drug resistant pulmonary 12/31/12
tuberculosis

apixaban Atrial fibrillation that is not caused by a heart valve ~ 12/28/12
problem

lomitapide Homozygous familial hypercholesterolemia 12/21/12

teduglutide Adults with short bowel syndrome who need 12/21/12
additional nutrition from intravenous feeding

pasereotide Cushing's disease patients who cannot be helped ~ 12/14/12
through surgery

raxibacumab Inhalational anthrax 12/14/12

ponatinib Chronic myeloid leukemia and Philadelphia 12/14/12
chromosome positive acute lymphoblastic
leukemia

cabozantinib Medullary thyroid cancer that has spread to other ~ 11/29/12
parts of the body

tofacitinib Rheumatoid arthritis 11/6/12

omacetaxine mepesuccinate Chronic myelogenous leukemia 10/26/12

perampanel Partial onset seizures in patients with epilepsy 10/22/12

ocriplasmin Vitreomacular adhesion 10/18/12
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U.S. IPO Review: IPOs Keep Pace

Companies find the financings they seek, but have to sell shares for less than hoped

Of the 16 issues,
12 came in below
their target range.

February 2013

A total of 16 life sciences companies com-
pleted initial public offerings in the
United States through December 31, 2012, the
same as the previous year. Globally, companies
raised $2.1 billion through 37 IPOs, a 44.1 per-
cent drop over the $3.8 billion raised through 45
offerings in 2011.

In the United States, life sciences companies
raised $1.1 billion in 16 offerings. Though the
number of offerings in 2012 equaled the previ-
ous year, the total amount raised fell 21.6 per-

cent to $1.4 billion.

Shares of U.S. life sciences IPOs returned an
average of 15.3 percent from their initial offering
price through the end of 2012. Of the 16 issues,
12 came in below their target range. Overall,
these companies sold their shares at an average
of 23.2 percent below the median of their target
price. The 12 therapeutics companies that de-
buted in public markets in 2012 outperformed
life sciences IPOs as a whole. Those issues rose
259 percent for the year.

2012 U.S. IPO Performance by Focus
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Life Sciences Companies Raise $92.5 Billion in 2012

Sector ends year flat compared to 2011, as equities are up and debt is down

BY MARIE DAGHLIAN

Life sciences  companies
raised $92.5 billion of new
capital globally in 2012, falling
short of the $93.4 raised in 2011.
But as debt offerings fell, the
amount of capital raised through
equity financings rose.

In all, life sciences companies
raised $29.3 in equity, a 7.6 per-
cent increase over 2011. Overall,
that represented 31.6 percent
of the total raised in 2012 com-
pared to 29.1 percent of the total
raised in 2011.

Globally, venture and private
financings grew almost 23 per-
cent, most of that driven by a 22
percent increase in investments
in U.S. companies. Initial public
offerings and secondary public
offerings (follow-ons) suffered,
with IPOs off by 44 percent
and follow-ons down 20 per-
cent. This reflected general risk
aversion in the public markets
around the world due to slower
than expected economic growth
in emerging markets and the
United States, and the continu-
ing European debt crisis.

Globally, debt offerings fell to
$63.3 billion, down 4.4 percent.
The decrease was primarily
due to the relative lack of large
M&A deals in the life sciences
in 2012, which normally necessi-
tate considerable debt issues by
Big Pharma and Big Biotech. The
biggest debt issue was complet-
ed by Abbott Labs’ biopharma-
ceutical division AbbVie, which
raised $14.7 billion ahead of its
market debut in January 2013.

In the United States, life sci-
ences financings were flat in
2012 compared with 2011, at
$71.1 billion in debt and equity.
US. life sciences companies
raised $20.1 billion in equity cap-
ital, a 21 percent increase over

February 2013

2012 Financings Review

2011. While the total amount of
debt offerings and loans for U.S.
life sciences companies fell 6.5
percent compared to 2011, debt
capital represented the bulk of
capital raised, accounting for a

little more than three quarters of
the total.

Capital raised through equity
offerings rose in every category
except for initial public offer-
ings, which were down 21.6 per-
cent in 2012 compared to 2011.
Companies already public, how-
ever, took advantage of a strong
stock market and positive clini-

Total Global Equity Financings

cal events to raise capital, with
capital raised in follow-on offer-
ings up 24.5 percent in 2012 com-
pared to 2011.

Venture financings were also
a bright spot, with $9.5 billion
raised by private companies in
the United States. Venture inves-
tors, however, are moving away
from early-stage financings and

g 1800 $28

S 1500 *

g - 526 &
QD

i:_é‘ 1200 =

Z 900 - 54 &

=

:‘_3' 60 S

(=} o

dh: B $22 =

< 3

=]

= 0 - $20

2009

2010 20M

Includes: VC, IPOs, PIPEs, Follow-ons
Excludes: Debt, Contracts, Grants and Other Deals

Source: Burrill & Company

2012

Total Global Equity Financings by Type, 2009 to 2012

14000
@ Follow-On
12000
= = |P0
= 10000
%] wm P|PE
= 8000 > /\\
2 Ve
= 6000 |
o=
g 4000 | S
(=4
2000
0
2009 2010 20711 2012
(continued)
13



2012 STATISTICS

(continued from previous page)

many startups are relying on
alternative sources such as accel-
erators, angel capital, corporate
venture, and private equity. Of
the top 10 private company fi-
nancings in 2012, all but one had
significant backing from private
equity firms or strategic inves-
tors.

February 2013
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Life Sciences M&A Sees Fewer Billion Dollar Deals

Average therapeutic deal values fall but premiums for biotech rise

BY MARIE DAGHLIAN

lobal life sciences M&A trans-  Median M& A Premiums by Target Type

actions fell more than 30 per-

cent in 2012, a notable year for the 100%
low volume of multi-billion dollar e Big Pharma
deals. In fact, Nestle’s $11.8 billion 80% )
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2012 M&A Review 60% === Specialty Pharma
Diagnostic

acquisition of Pfizer’s infant nutri- 40%
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in 2012, a 31 percent drop compared 0%
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included Sanofi's $20.1 billion ac-

quisition of Genzyme, Johnson & Source: Burrill & Company, S&P Capital 1Q
Johnson’s $21.6 billion acquisition or

purchase of Synthes, Takeda’s $13.7

billion acquisition of Nycomed, and

Gilead Sciences’ $11 billion purchase

of Pharmasset.

Big Pharma continued to be the Therapeutic M& A, 2008 to 2012
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smaller than 2011. Among the top m A L $3500 *
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Other deals of note include Bris-
tol-Myers Squibb’s $2.5 billion pur- Source: Burrill & Company, Windhover, S&P Capital IQ
chase of Inhibitex for its Hepatitis C
investigational drug that later failed
in a clinical study, AstraZeneca’s
acquisition of Ardea Biosciences for
$1.3 billion for its gout drug, and
Amgen’s $1.2 billion acquisition of
Micromet for its BiTE technology
platform and pipeline.

The average deal value for thera-
peutic M&A deals in 2012 with dis-

(continued on next page)
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closed deal values above $20
million was $638 million, a 36.4
percent drop compared to the $1
billion average deal value in 2011.
The number of deals, however,
was up 22.4 percent in 2012 com-
pared to 2011. While M&A deal
volume grew in 2012 compared
to 2011, average deal values fell
36.4 percent from the previous
year.

In looking at the types of pre-
miums life sciences M&A deals
are attracting, biotech and di-
agnostics are much more prized
than specialty pharmaceuticals.
Median biotech premiums are
at about 42 percent while diag-
nostics premiums are 27 percent,
rising in lock step as companies
seek novel targeted therapeutics
that benefit specific populations
identified by diagnostics. Diag-
nostics are especially important
in advancing clinical develop-
ment of many targeted new med-
icines in the pipeline.
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Therapeutic M& A Deals By Big Pharma
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Discovery and Research Deals Lead Partnering

Pharmaceutical companies collaborate on novel drug discovery, sharing risk

February 2013

BY MARIE DAGHLIAN

Discovery and research deals led life
sciences partnering activity in 2012 as
pharmaceutical companies looked to part-
ner with biotechs that have novel platform
technologies. Overall, potential values of
partnering transactions by life sciences
companies dropped 2012 even as average
deal values rose.

Global partnering deals were valued at
$37.6 billion, a 1.3 percent decline from 2011.
Many announced deals did
not disclose financial terms
and of the deals with disclosed
terms, many were back-end
loaded, often with significant
milestone payments tied to
achievement of sales targets for approved
and marketed drugs.

Among the deals with disclosed values,
research and discovery deals led the way
with 70 transactions, followed by preclini-
cal (45), phase 2 (43), marketed products
(40), phase 1 (28), and phase 3 (25) transac-
tions.

Although the number of disclosed deals

2012 Partnering

Review

fell, the average potential deal values rose
8 percent to $305 million. The largest deal
was AstraZeneca’s $3.4 billion buy-in to col-
laborate with Bristol-Myers Squibb’s newly
acquired Amylin's diabetes franchise. Al-
lergan’s collaboration and license agreement
with Swiss biotech Molecular Partners was
valued at $1.4 billion with $65 million in up-
front payments to develop and commercial-
ize a class of novel biologics aimed at treating
serious eye diseases.

Looking ahead, we expect to see more
deals in which pharma and
biotech collaborate at the
early stages of research and
drug discovery. These deals
will be small bets for pharma
and have the potential to turn
into big deals for startups. On the other
hand, as the paucity of late-stage deals
shows, biotechs are looking for alterna-
tives to partnering with pharma for late-
stage testing, including reaching out to
strategic investors around the world and
identifying where they can develop their
drugs and extract the most value for their
companies.
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Life Sciences Alliances Average Deal Value (USD M)

160 $350
140 - $300
120 - $250
100 - $200
80
60 - $150
40 - $100
20 - $50
0

Number of Deals W
(W asn) anjep [eaq abesany -

2008 2009 2010 2011 2012

Life Sciences Alliances — Number of Deals by Phase

40
35

W 2009 W 2012
30 W 2010
25 ]
20
15 - -
10 - -
5 | |
0

Research Preclinical Phase | Phase !l  Phase lll/Filed  Marketed
Stage of Product Development

l 2008 2011

Number of Deals

Life Sciences Alliances — Average Upfront Payment by Phase

$80
$70
$60
$50
$40

= Research

=== Preclinical

== Phase |

Phase Il
=== Phase ll|/Filed
=== Marketed

w
o

Average Upfront (USD M)

©@r & O
—_ N
o O

“r
o

2007 2008 2009 2010 2011
Year

Source: Burrill & Company

February 2013 20



2012 STATISTICS The Burrill Report

LICENSER LICENSEE DEAL DEAL UPFRONT STAGE PRINCIPAL RATIONAL/PRINCIPAL ASSET
TYPE VALUE FOCUS
UsD M

(continued) '

February 2013




2012 STATISTICS The Burrill Report

1 (continued)

LICENSER LICENSEE DEAL DEAL UPFRONT STAGE PRINCIPAL RATIONAL/PRINCIPAL ASSET
TYPE VALUE FOCUS
UsD M

(continued) '

February 2013




2012 STATISTICS The Burrill Report

' (continued)

LICENSER LICENSEE DEAL DEAL UPFRONT STAGE PRINCIPAL RATIONAL/PRINCIPAL ASSET
TYPE VALUE FOCUS
UsD M

(continued) '@

February 2013 23




2012 STATISTICS The Burrill Report

' (continued)

LICENSER LICENSEE DEAL DEAL UPFRONT STAGE PRINCIPAL RATIONAL/PRINCIPAL ASSET
TYPE VALUE FOCUS
UsD M

(continued) '

February 2013 24




2012 STATISTICS The Burrill Report

1 (continued)

LICENSER LICENSEE DEAL DEAL UPFRONT STAGE PRINCIPAL RATIONAL/PRINCIPAL ASSET
TYPE VALUE FOCUS
UsD M

(continued) '@

February 2013 25




2012 STATISTICS The Burrill Report

1 (continued)

LICENSER LICENSEE DEAL DEAL UPFRONT STAGE PRINCIPAL RATIONAL/PRINCIPAL ASSET
TYPE VALUE FOCUS
USD M

(continued) '@

February 2013 26




2012 STATISTICS The Burrill Report

1 (continued)

LICENSER LICENSEE DEAL DEAL UPFRONT STAGE PRINCIPAL RATIONAL/PRINCIPAL ASSET
TYPE VALUE FOCUS
UsbD M

(continued) '

February 2013 27




2012 STATISTICS The Burrill Report

1 (continued)

LICENSER LICENSEE DEAL DEAL UPFRONT STAGE PRINCIPAL RATIONAL/PRINCIPAL ASSET
TYPE VALUE FOCUS
UsD M

February 2013




The Burrill Report

DECEMBER STATISTICS

Life Sciences Venture Financings Hit $1.2 Billion

U.S. drug developers account for nearly half of private capital raised in December

February 2013

BY MARIE DAGHLIAN

Privately—held life sciences compa-
nies raised $1.2 billion in capital
globally in the last month of the year,
with U.S. based companies account-
ing for nearly $1 billion of the total. Of
that, U.S. Companies developing novel
therapeutics raised more than half of
that total, $572 million.

Three biotechs garnered more than
$200 million of that amount during the
week before Christmas to advance de-
velopment of novel compounds in the
clinic. Interestingly, the funding came
from a diverse group of investors that in-
cluded not just traditional venture capi-
talists, but also corporate venture, mu-
tual funds, hedge funds, high-net worth
individuals, and royalty financing,.

Ultragenyx, a biotech based in
Northern California and focused on
treatments for rare and ultra-rare ge-
netic disorders, closed a $75 million se-
ries B round of financing led by Adage
Capital Partners, a Boston-based hedge
fund and a new investor in Ultrage-
nyx. Other firms that joined the round
as new investors include T.Rowe Price
and BlackRock, which, along with Jen-
nison Associates, were also investing
private client money. They were joined
by the biopharma corporate Sanofi-
Genzyme and Shire. Existing inves-
tors TPG Biotech, Fidelity Biosciences,
HealthCap, and Pappas Ventures also
participated in the transaction.

The new money comes a little more
than a year after the orphan drug de-
veloper closed a $45 million first fi-
nancing round. The new capital will
be primarily used to advance develop-
ment of Ultragenyx’ lead clinical-stage
programs, UX001 and UX003, both in
mid-stage development. UX001 is in

mid-stage development as a poten-
tial substrate replacement therapy for
hereditary inclusion body myopathy,
with results anticipated in 2013. Ul-
tragenyx also intends to in-license
other products to expand its pipeline.
Ultragenyx aims to be a world-class
orphan drug developer. Its founder
and CEO Emil Kakkis has worked for
more than 18 years, 11 of which were
spent at BioMarin, on the develop-
ment of treatments for rare disorders.
In 2009, he left BioMarin and launched

company’s pipeline of novel biologics
and vaccines for infectious and neu-
rodegenerative diseases, including a
treatment for multiple sclerosis in late-
stage development.

New Jersey-based cardiovascular
disease drug developer Regado Biosci-
ences secured $51 million in a series
E funding round led by new investor
RusnanoMedInvest, a subsidiary of
Rusnano, Russia’s state-run govern-
ment investment firm. Baxter Health-
care also joined as a new investor in

$200 million in funding came from a diverse

group of investors that included not just

traditional venture capitalists, but also corporate

venture, mutual funds, hedge funds, high-net-

worth individuals, and royalty financing.

the Kakkis EveryLife Foundation to ac-
celerate biotech innovation in rare dis-
ease therapeutics.

HealthCare Royalty Partners is
providing Nuron Biotech, a specialty
biologics and vaccines company, $80
million in financing, including a $30
million equity investment and a $50
million royalty agreement tied to fu-
ture sales of Nuron’s products. The fi-
nancing will support the commercial-
ization and expansion of Meningitec,
an already marketed vaccine for the
prevention of a certain type of menin-
gitis, which the Pennsylvania biotech
recently acquired from Pfizer.

The new capital will be used to sup-
port the clinical development of the

the financing that included participa-
tion by existing investors Edmond de
Rothschild Investment Partners, Do-
main Associates, Quaker Partners, Au-
rora Funds and Caxton Advantage Life
Sciences Fund.

Proceeds from the financing will
support Regado’s late-stage study of
REG1, a member of a class of com-
pounds called aptamers, in an anti-
coagulant system that consists of two
agents both administered intravenous-
ly to patients experiencing arterial
thrombosis while undergoing heart
surgery. Patients will be enrolled at
about 500 sites worldwide with enroll-
ment expected to complete 24 months
after initiation.
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M&A: Baxter Builds Dialysis Portfolio with Gambro Deal

December deals mixed among medical devices, cancer, and a resurgent interest in antisense

The deal

the world’s largest maker of

BY MARIE DAGHLIAN

B axter International is building out
its renal care offerings with the ac-
quisition of Sweden’s Gambro, a private-
ly held maker of dialysis products and
therapies for $4 billion (26.5 billion SEK)
including assumption of Gambro’s debt.
The deal will likely make Baxter the
world’s largest maker of kidney dialysis
products, vaulting it past market leader
Fresenius Medical Care, and giving the
drugmaker a comprehensive dialysis
product portfolio.

Gambro’s products are used in hemo-
dialysis and continuous renal replace-
ment therapy, with annual sales of ap-
proximately $1.6 billion in 2011. Baxter,
a global diversified healthcare company
offering products and treatments for he-

will likely make Baxter

kidney dialysis products.

February 2013

mophilia, immune disorders, infectious
disease, kidney disease, trauma, and
other acute and chronic medical condi-
tions, had $13.9 billion in revenue last
year, with almost $2.5 billion derived
from renal products.

Baxter says the deal provides a num-
ber of long-term global growth opportu-
nities. With a broad and complementary
dialysis product portfolio, Baxter can
accelerate product sales in established
markets such as Europe, where Gam-
bro has an extensive footprint and it can
expand Gambro’s reach in high-growth
regions of Latin America and Asia-Pa-
cific, where Baxter has been growing its
peritoneal dialysis business. In addition,
Baxter will also build upon its pipeline
of investigational home hemodialysis
and automated peritoneal dialysis sys-
tems by adding Gambro’s next-gener-
ation monitors, dialyzers, and dialysis
solutions.

Baxter expects to use its cash generat-
ed outside the United States and debt to
finance the acquisition. In a conference

call, Baxter said the deal would create
$300 million in savings by combining
manufacturing and product servicing
operations.

Gilead buys YM BioSciences

Gilead is branching out from its lead
position in anti-virals into cancer thera-
peutics with the acquisition of Canadian
biotech YM BioSciences for $510 million.

The deal will give Gilead YM'’s lead
drug candidate, CYT387, an oral selec-
tive JAK inhibitor that has shown posi-
tive results in early and mid-stage trials
in patients with the bone marrow disor-
der myelofibrosis, plus several preclini-
cal programs. For YM Bio, it provides
a good exit for shareholders and the
means and expertise to advance devel-
opment of a promising therapeutic can-
didate.

Gilead’s lead competitor in the arena
is Incyte and Novartis’ JAK inhibitor
Jakafi, the first such drug approved in
the United States last year to fight the
disease. Gilead intends to begin a piv-
otal late-stage trial of CYT387 in the sec-
ond half of 2013, after it completes the
deal, which will be funded with cash on
hand.

Gilead has recently been expanding
its cancer R&D pipeline both internally
and through external partnerships and
strategic acquisitions, including a $100
million research alliance with Yale Uni-
versity in 2011. Gilead’s lead cancer com-
pound, idelalisib, is a first-in-class spe-
cific inhibitor of the PI3K delta isoform
that is currently being studied in five
late-stage trials in chronic lymphocytic
leukemia and indolent non-Hodgkin’s
lymphoma. Gilead also has a second
candidate, simtuzumab, an investiga-
tional monoclonal antibody targeting
the human lysyl oxidase-like 2 protein
in mid-stage development in myelofi-
brosis, colorectal cancer, pancreatic can-
cer and certain fibrotic diseases.

Biogen'’s antisense option

In the partnering arena, Biogen Idec
exercised its third option to license Isis
Pharmaceuticals’ antisense candidates,
this time in neurology. The companies
entered into a collaboration and option

agreement worth up to $630 million for
Isis to discover and develop antisense
drugs against three undisclosed targets
to treat neurological or neuromuscular
disorders. The partners are also devel-
oping antisense drugs to treat spinal
muscular atrophy and myotonic dys-
trophy type 1, both rare diseases, under
two other deals that have so far netted
Isis $41 million in upfront payments
and potentially another $530 million in
license fees and milestones.

The latest deal fits well with Biogen
Idec’s early-stage research strategy, says
Richard Brudnick, co-head of business
development at Biogen Idec.

Antisense therapies target the pro-
teins involved in disease processes by
destroying the RNA that is involved in
creating these proteins. Isis’ discovery
platform develops specific therapies that
bind to messenger RNA and inhibit the
production of disease-causing proteins.

Similar to their previous agreements,
Isis will receive an upfront payment, in
this case $30 million, and is responsible
for the discovery of a lead antisense
drug for each of the three undisclosed
targets. Isis may also receive develop-
ment milestone payments to support
each program prior to Biogen Idec ex-
ercising its option to license each pro-
gram. Biogen Idec can exercise its op-
tion at any time through the completion
of mid-stage proof-of-concept trials. If it
does so, Isis could receive up to another
$200 million in a license fee and regula-
tory milestone payments per program,
plus double-digit royalties on sales of
drugs.

Isis will be responsible for develop-
ment of the drugs through the comple-
tion of the initial mid-stage clinical
trial, with Biogen Idec providing ad-
vice and assistance on research and the
clinical trial design and conduct and
regulatory strategy for each program.
If Biogen Idec exercises its option, it
will assume global development, regu-
latory and commercialization responsi-
bilities.

Isis also partnered with AstraZeneca
in a strategic alliance on RNA therapeu-

(continued)
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tics to treat cancer. The partners will
combine their efforts to discover and
develop antisense therapeutics against
five cancer targets, including an exclu-
sive license to develop and commercial-
ize ISIS-STAT3RYX, a drug in early-stage
trialsin patients with advanced lympho-
mas. It is the first drug in Isis’ pipeline
that incorporates its new technology,
which has been developed to increase
the potency of antisense drugs thereby
creating opportunities for drugs to be
more effective in addressing targets in
a broader range of tissues, including
tumors.

The partnership will leverage As-
traZeneca’s experience in developing
targeted drugs to aid in development of
STAT3Rx, which inhibits a protein that
drives cancer growth, and Isis’s technol-
ogy, which can increase the potency of
therapeutics and enable the develop-
ment of drugs that could be much more
effective in cancers that are difficult to
address with conventional small mol-
ecules or antibodies.

Under their agreement, AstraZeneca
will pay Isis $31 million in upfront and
near term payments, comprising a $25
million payment on signing followed

The Burrill Report

by a $6 million payment in the second
quarter of 2013, assuming the research
program is continuing. In addition, Isis
has granted AstraZeneca an exclusive li-
cense to a preclinical program as well as
an option to license products developed
under a separate research program.
AstraZeneca will be responsible
for all further development and com-
mercialization. Isis will be eligible to
receive development-based milestone
payments, license fees for research pro-
gram targets as well as royalties on sales
from products that are successfully
commercialized. |
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Significant benefits in the acute treatment of
symptoms of social phobia were seen based on
pherines action on peripheral receptors from nasal
chemosensory neurons that connect to the brain’s
hypothalamic-limbic system. Based on the positive
study results, Pherin has met with the U.S. FDA to
plan a phase 3 pivotal study.

A single administration produced statistically
significant reductions in depression scores in
subjects who had failed treatment with one or more
antidepressant agents. Reductions were evident
within 24 hours and persisted for an average of
seven days.

The overall response rate exceeded 90 percent
and after one year all patients were completely
independent from phlebotomies. Based on these
data AOP Orphan will initiate a phase 3 trial to
support EMA approval.

The mutli-center study conducted by the
Southwest Oncology Group of the National
Cancer Institute showed that among the 32 eligible
patients evaluated, overall complete response rate
was 50 percent and the null response rate was 10
percent.

The primary endpoint of change in spleen volume,
assessed by MRI with independent central review,
was met.

Treatment with the combination of neratinib and
temsirolimus resulted in clinical benefit in 7 of the 8
patients with reduced PTEN expression and in 6 of
the 7 patients with absent PTEN expression.

Progression free and overall survival benefits were
demonstrated in the subgroup of patients with
triple negative disease that also highly expressed
GPNMB, and strong trends towards benefits were
seen in all patients with high GPNMB expression.
GPNBM promotes the migration, invasion and
metastasis of breast cancer and is highly expressed
in triple negative breast cancers.

Significant, durable responses in transfusion
dependency, splenomegaly, and constitutional
symptoms were observed in this 166 patient phase
1/2 study across the six study sites. The percentage
of patients requiring transfusions decreased
substantially, from 44 percent at baseline to below
10 percent at week 40 of treatment.

Median progression free survival of patients on

the combination arm was 26 months compared

to 7.5 months for letrozole alone; tumor shrinkage
was observed in 70 percent of patients and stable
disease for a minimum of 6 months in 44 percent of
patients.
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Patents Announced in December 2012

Tobira

Therapeutics, Inc.

InDex
Pharmaceuticals

iBio, Inc.

iBio, Inc.

Concert

Pharmaceuticals,

Inc.

AnaptysBio, Inc.

Biohit Oyj

Immunovative
Therapies, Ltd.

February 2013

Private

Private

NYSE: IBIO

NYSE: IBIO

Private

Private

NASDAQ:
BIOBV

Private

A biopharmaceutical company
focused on development and
commercialization of antiviral
compounds for treatment of HIV
infection

An immunology

focused biopharmaceutical
company that discovers and
develops treatments in disease
states with a high unmet medical
need together with companion
diagnostics

The company develops and

offers product applications of its
iBioLaunch and iBioModulator
platforms, providing collaborators
support for implementation of its
technology for both proprietary
and biosimilar products.

The company develops and

offers product applications of its
iBioLaunch and iBioModulator
platforms, providing collaborators
support for implementation of its
technology for both proprietary
and biosimilar products.

A clinical stage biotechnology
company applying their
deuterated chemical entity
platform to create small molecule
drugs

A therapeutic antibody company
with platform technology in the
use of somatic hypermutation

in combination with additional
technologies for the discovery and
optimization of antibodies

A globally operating
biotechnology company that
develops, manufactures and
markets diagnostic tests and
analysis systems for the early
detection and prevention of
diseases of the gastrointestinal
tract

ITL specializes in the development
of novel immunotherapy drug
products that incorporate living
immune cells as the active
ingredients for treatment of cancer
and infectious disease.

U.S. Patent
and Trademark
Office

Japan Patent
Office

U.S. Patent
and Trademark
Office

U.S. Patent
and Trademark
Office

U.S. Patent
and Trademark
Office

U.S. Patent
and Trademark
Office

U.S. Patent
and Trademark
Office

U.S. Patent
and Trademark
Office

u.s.
Patent No.
8,183,273

N/A

Notice of
Allowance

us.
Patent No.
8,277,816

u.s.
Patent No.
8,263,601

u.s.
Patent No.
8,288,160

u.s.
Patent No.
8,227,513

Notice of
Allowance

The Burrill Report

A composition of matter patent for a broad
family of compounds with activity against
chemokine receptors CCR5 and CCR2.

The patent covers the use of a broad range
of oligonucleotides for the treatment of
steroid resistance in patients afflicted with
inflammatory conditions.

The allowance covers antigens

comprising Yersinia pestis F1 protein fused to
the thermostable iBioModulator protein, as
well as vaccine compositions and a method
for producing a protective immune response
to the antigen. The invention was developed
by scientists at the Fraunhofer USA Center
for Molecular Biotechnology, iBio's research
collaborator.

Patent broadens protected uses of iBio's
proprietary iBioLaunch platform and covers
compositions of matter and methods of
producing and formulating anthrax vaccines.

This patent covers the composition of matter
and pharmaceutical compositions of CTP-
499, the company'’s lead drug candidate in
development for the treatment of diabetic
nephropathy, currently in phase 2 clinical
testing.

This patent broadly covers the use of in
vitro somatic hypermutation in eukaryotic
cells for the discovery and optimization
of antibodies. Previous patents covered
prokaryotic cells.

Invention comprises food compositions, to
which one or more acetaldehyde-binding
compositions are added. The purpose of
the compositions is to reduce the amount
of detrimental acetaldehyde in the area of
the mouth, the pharynx, the esophagus, the
stomach, and the small and large intestines,
and through this, to reduce the risk of
developing cancers in these areas.

The allowance of product claim broadly covers
ITL's lead immunotherapy drug candidate
AlloStim. The active ingredient is intentionally
mis-matched CD4+ Th1 T-cells with natural
killer cell activity.
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Burrill Small-, Medium-, and Large-Cap Indices, December 2012
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Burrill Diagnostics Index, December 2012
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