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In 1955, at the University of Pittsburgh, Dr. Jonas Salk discovered the first 

vaccine effective against polio. In the most successful partnership of its time, 

the University, the US Government, and a group of pharmaceutical companies 

collaborated to develop the vaccine from a laboratory breakthrough to a safe and

effective vaccine, overcoming one of the world’s most feared diseases. That kind

of collaboration has been repeated thousands of times — in fact, most advances in

modern medicine are rooted in collaborations between research-oriented pharma

companies and academic institutions of all sizes and types. Each has a vital role 

to play in making medical progress, and neither can succeed without the help 

of the other. 

We know that on many campuses today, there is considerable discussion, and 

even controversy, about the appropriate interactions between pharmaceutical

companies and academia, especially surrounding the development and marketing

of new therapies. We’re listening and responding to these concerns. And while 

we know that academia and industry will differ on some issues, we share a lot 

of common ground.  

This brochure illustrates how collaborations between academic institutions and

pharma companies can result in actions that benefit patients. It is not meant to

convince you that one group or the other is always right, but rather to discuss 

the issues and demonstrate, through case histories, how interdependent we are.  

The partnerships between academia and biopharmaceutical companies have

yielded great strides in medicine. That said, there are still billions of people with

serious unmet medical needs. Only by understanding the process that turns a 

scientific discovery into an approved medicine, ready to be safely and effectively

used by patients, can we hope to meet these unmet needs, and to bring better 

health to many more of the world’s people.   
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From illness to health... 
How a therapy emerges from bench to bedside

From illness to health... 
How a therapy emerges from bench to bedside
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Once an unmet 
therapeutic need 
is recognized, research
can lead to an under-
standing of the under-
lying mechanism of 
the disease at the 
molecular level. It 
is this basic research
that makes possible 
the discovery of new
therapies that can alter
or prevent the progres-
sion of the disease.1,2

Adisease process 
often involves multiple
pathways; intervening 
in any one of them may 
have a positive impact.
Once a mechanism of 
action is understood, 
the next step is to learn 
how to alter that process.
Thousands of compounds
are screened to identify 
a few lead candidates 
that may have the 
desired effect.1

Those candidates that
show promise are then
developed and optimized
through preclinical test-
ing to establish desired 
activity and mechanism
of action, assess probable
safety, and assess their
potential for efficacy in
humans.1 Therapies are
also evaluated to assess 
whether they can be 
reliably and consistently
manufactured.

Understand
patient needs

Generate 
potential 
interventions

Evaluate 
potential 
therapeutic 
options 
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To demonstrate 
safety and efficacy 
in humans, clinical 
studies, planned with
close regulatory over-
sight, incrementally 
introduce the therapy
to patient populations.1,3

When studies show 
that there is an 
acceptable balance 
of safety and efficacy, 
or risk vs benefit, 
regulatory approval 
may be requested.3

Once approved by 
the Food and Drug 
Administration (FDA),
the therapy is produced 
and distributed for use 
in the general population
according to the FDA-
approved labelling.
All communications 
developed to educate
doctors and consumers
about the product’s 
risks and benefits must
strictly adhere to the 
FDA regulations and
guidelines.1

Support for a 
therapy’s appropriate
use is a responsibility
that endures for the 
life of the drug — even
beyond its patent 
expiration. This support
may include continuous
safety monitoring and
communications with
the many stakeholders
within the medical 
community and with 
consumers.1

Test 
in human 
subjects

Bring it
to market

Provide
ongoing
support



Synergy for a common goal:
advancing patient care

Academia

Government funding, monitoring, and drug approval
Funding provided by the government allows
for basic science research into a particular
target or pathway, which increases existing
knowledge and may ultimately result in new
drug discoveries.3,4

Over the past 100 years scientific
advances from academia have 
contributed to our increasing life
expectancy. These enabling types
of discoveries, ranging from the
discovery of penicillin in the 
laboratory to the more recent 
molecular sequencing of the
human genome, have led, in turn,
to continuing breakthroughs in
modern medicine.

The success of academia is the 
result of the unconstrained pursuit
of knowledge about a particular
disease or pathway. With multiple
sources of funding for basic 

research, academia has the intel-
lectual freedom to explore and 
discover.1 Furthermore, competition
between investigators who are 
working toward a common goal
constantly expands the knowledge
base.

Information gained from basic 
scientific research on the funda-
mental mechanisms of disease, the
discovery of new genes and cellular
mechanisms, and the relationship
between protein structure and 
biologic function have supported 
the discovery of new drugs and 
biologic treatments.1 Sequencing 

of the human genome has shown
value for predicting drug response
and holds the promise of optimizing
personalized therapy.2

Still, a great number of unmet
needs remain — prevention of 
or cures for diabetes, cancers,
Alzheimer’s disease, multiple 
sclerosis, Parkinson’s disease, 
immune disorders, and relief for
pain, to name just a few areas
where breakthroughs in basic 
science research are needed to
start industry on the path of 
development of new therapies. 

Oversight from regulatory authorities covers clinical testing
and continues for the life of the product. Monitoring clinical
development is a primary task of the FDA. Monitoring is 
performed throughout the entire clinical trial process to 
assess safety and efficacy, protect trial participants, and 
guide the proper management of clinical trial data.2
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Government – continued

In the United States, ultimate approval of a drug rests with the FDA. 
Once approved and marketed, governmental agencies, in coordination 
with industry, continue to support its appropriate use with safety monitor-
ing. The FDA also maintains regulatory oversight of all marketing and sales
initiatives, including all print, Web, and TV promotion, which must all 
adhere to the approved product label information.2

Industry translates scientific 
discoveries into commercially 
viable therapies through the work
of the many scientists employed 
by industry.

Pharmaceutical innovation can 
be traced back to the early 1800s, 
with the discovery of ether as an
anesthetic.2 Since then, tremen-
dous strides in patient care have
been made, due in large part to the
ability of industry to put academic
discoveries into practice.2

Industry brings together the 
considerable human and financial

resources necessary to translate
an academic theory or discovery
into a therapeutic entity.1 The in-
herent structure of pharmaceutical
companies allows them to make
targeted investments in therapies
and to introduce them into clinical
practice. Then, industry continues
to support their appropriate use 
to advance the state of care.

Development of a therapeutic 
entity is a costly and lengthy
process with significant risks 
that, in our society, is incentivized 
with the potential for profit.2 This
process of commercialization 

contributes to better therapeutic
options, improved patient out-
comes, and advances in scientific
knowledge. 

Profits, in turn, fund future 
cycles of research and develop-
ment that will be needed to
continue to build on break-
throughs in academic research
and to introduce new therapies.
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Collaboration to continue 

Step 1.
Fundamental disease research
and isolation of the target
for intervention

Academia performs the basic science research that is 

responsible for broad advances in the knowledge of how

the body functions at the cellular level and for fundamen-

tal discoveries about the mechanism of disease.2 This 

research can identify targets for an intervention that may

change the natural course of disease by altering, disrupt-

ing, or enhancing the process. Understanding the pathway

for one condition may provide insights into pathways of

other diseases that function in a similar way. The elucida-

tion of this process and the isolation of potential targets

provide the basis for industry’s efforts to discover thera-

pies that have the potential to advance patient care.3

Industry builds upon the work of academia to translate

research into the discovery and development of commer-

cial products that can have an impact on patient care. 

Industry has a large store of information about how 

certain molecules affect biological processes. Using this

knowledge, and often working in concert with academia,

industry creates compounds or biologic entities with the 

potential to target the process that has been identified. 

“An effective and principled 
partnership between academic 
medical centers and various
health industries is critical in
order to utilize fully the benefits
of biomedical research and 
ensure continued advances in 
the prevention, diagnosis, and
treatment of disease.” 1

Association of American
Medical Colleges

Industry Funding of Medical Education Report of an AAMC Task force. June 2008.
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Safety planning begins at step 1
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Step 4.
Perform and conduct
clinical testing in humans

Clinical testing is conducted to

demonstrate safety and efficacy.

The FDA plays an important role in

guiding the design and conduct of

these trials that are required for 

approval. Phase 1 trials, conducted 

by industry, evaluate safety in small

numbers of healthy volunteers.

Phase 2 trials, often conducted by

academicians on larger groups of 

patients and volunteers, assess 

dosing requirements and efficacy, 

as well as safety. Phase 3 trials, often

conducted in hundreds or thousands

of patients, provide the broader 

assessment of safety and efficacy 

for approval.2,3

advancement in the prevention and treatment of disease
1 

Step 2.
Screen potential 
therapeutic options to
identify lead candidate 

Step 3.
Develop and optimize
lead candidate

In order to optimize risk/benefit, a

candidate must be tested in vitro and

in vivo to assess its activity, potency,

selectivity, and toxicity. The com-

pound is also evaluated for solubility,

bioavailability, proof of free drug in

the blood, and safety. Only if it meets

specific criteria will it be considered

for testing in humans. Additional 

molecules are also synthesized based

on the lead compound. This costly

and involved process is known as 

preclinical development, a stage 

that generally takes 1 to 3 years.5
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Safety planning continues through step 2 Safety is monitored through step 3 Safety is monitored through step 4

Regulatory oversight begins at step 4Regulatory planning begins at step 3
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Thousands of compounds 

are isolated, synthesized, or 

bioengineered in order to develop 

a lead compound with the greatest

potential to affect the identified 

target.2 With its extensive library 

of compounds and knowledge of 

their impact in the body, industry 

can isolate candidates with the most

promise and a low potential for

unintended effects.3 The process 

of selecting and optimizing discovery

of lead compounds requires the

knowledge and use of many 

advanced technologies.2,3

Biotherapeutics, including recombi-

nant proteins, vaccines, antibodies, 

and engineered RNAi antibodies, are

screened and bioengineered 

to address targets 

that small molecules 

cannot attack.



Step 5.
Submit for regulatory 
approval 

Regulatory agencies 

oversee the process of 

drug development

and clinical testing. Regulatory 

oversight continues for as long as

the drug is marketed. They evaluate 

preclinical data to help ensure safe 

testing in humans, and they approve 

clinical trial designs. They also 

evaluate the results to determine 

whether the therapy is indeed 

adequately safe and efficacious 

to warrant approval for marketing.3

A pharmaceutical company’s 

regulatory affairs group works 

with its clinical divisions to prepare

submissions and communicate with

the FDA to ensure that studies and

data are compliant with all require-

ments. Data from human clinical 

trials, some of which are conducted

in academic medical centers, are 

collected and analyzed and used to

support the new drug application.3

Step 6.
Manufacture a viable 
therapeutic entity

Manufacturing the therapy can be

an expensive, labor-intensive, and

high-tech process that is designed

to ensure the availability of a safe

and adequate supply while main-

taining high quality standards 

on a large-scale basis.5 It is also 

a dynamic process with ongoing 

efforts to increase purity, enhance

stability, decrease cost, and reduce

the impact on the environment. 

Step 7.
Bringing the therapy to patients

After as many as 14 years of research and 

development, a therapy, if approved by the FDA,

is ready to be brought to market. The therapy

must be distributed to meet the needs of doctors

and patients, while protecting a complex supply

chain from counterfeit and contaminated drugs.3

Industry also has a responsibility to communicate

to and educate doctors and patients about the 

appropriate use of the medicine, its risks, and 

its benefits.4

Sales visits, industry-supported publications, 

support lines for physicians, and direct-to-con-

sumer (DTC) advertising all support appropriate

use. Visits by sales representatives to introduce 

a new therapy provide key medical information

about its appropriate role, including its indica-

tions, side effects, dosing, and access. Later on,

representatives may present information from

new clinical studies that helps physicians under-

stand a medicine’s evolving role as new data be-

come known. They may also discuss a medicine

in the context of published treatment guidelines,

which also change over time. DTC advertising
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Regulatory oversight continues through step 5 Regulatory oversight continues through step 6 Regulatory oversight continues through step 7

Safety is monitored through step 5 Safety is monitored through step 6 Safety is monitored through step 7
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serves to promote disease awareness and 

educate large numbers of people about new

treatment options and their risks and benefits.

Dissemination of advertising and promotion 

is controlled by FDA regulations.3,4

Studies published in peer-reviewed journals 

and independently produced educational initia-

tives contribute to raising the general level of

medical knowledge. 

Does academia have a role?

Teachers and practitioners from academia 

also play an important role in debating the 

appropriate use of a new therapy and helping 

clinicians understand how it ought to be 

integrated into their practice. 

Together, members of industry and academia

serve on advisory boards, help interpret safety

data, design new studies, and take part in 

investigator-initiated research. 

The education of health care professionals — 

by both industry and by academia — plays 

an important role in increasing awareness 

of new therapies and their role in relation 

to best practices.4,6
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     Regulatory oversight continues beyond patent expiration

     Safety monitoring continues beyond patent expiration

Monitor for safety 

Safety is monitored and assessed 

at every point during the drug 

development process. Potential 

candidates are screened for predicted

safety issues, and then, during pre-

clinical development, they must meet

established safety guidelines before

they can be tested in human subjects.

Clinical evidence is further analyzed

and evaluated for potential safety 

issues during each phase of testing

and, for many large, multicenter trials,

is continuously reviewed by independ-

ent drug safety monitoring boards

(DSMBs). Once an application is sub-

mitted for approval, regulatory agen-

cies evaluate and review data to help

ensure that marketed products have

an acceptable safety profile.  

Industry is responsible for identifying,

analyzing, and reporting to regulatory

agencies potential safety issues

throughout the entire process of drug

development, post-launch, and for 

as long as the drug is prescribed by

physicians. 

Industry
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Case history: Human immunodeficiency virus

1959 1960 1982 1986 19881981 1983 1984 1985 1987 1993
1st case of 
death due to HIV
complications1

Government

Government
Government

Identification
of Kaposi’s
sarcoma and
Pneumocystis
carinii pneumonia1

NRTI = nucleoside reverse transcriptase inhibitor
NNRTI = non-nucleoside reverse transcriptase inhibitor

HIV retrovirus
isolated2

8000 confirmed
cases in US 
and 3700 
deaths3

Identification of
HIV genome;
HIV test patented2

AIDS becomes
treatable;
approval of 
Retrovir (NRTI)4

Concorde trials 
show AZT 
monotherapy
is not effective5

22 yr 5 yr

Government

Advances in HIV treatment have delayed the onset of AIDS and increased life expectancy

Tremendous strides from “no therapy” to “mono-
therapy” to “combination therapy” to “personalized
medicine” have significantly changed the course of 
the disease.8 HIV is no longer thought of as a death
sentence, but as a manageable condition.9 The story 
of HIV and the therapies used to treat this disease
clearly show how industry’s ingenuity in translation 
of academic basic science research can lead to the 
development of new therapies that ultimately advance
the state of care.  

Isolation and culturing of HIV in laboratories made it
possible to create antibodies against it. This work en-
abled the development of diagnostic tests to detect
antibodies in response to the virus. As a result, blood
supplies could be screened prior to transfusion, and

patients could find out if they were infected with HIV
before they developed symptoms.

Translation of scientific 
discoveries has prolonged the 
survival of patients with AIDS
Identification of important genes or segments of 
genetic material that served as templates for protein
molecules within the HIV genome led to the identifi-
cation of potential targets for intervention. Most 
advances in the treatment of HIV are the result of
drugs developed to inhibit the activity of any of 3 
viral enzymes (reverse transcriptase, integrase, and 
protease) that are essential to viral replication.8

In recent years, new drug classes, including cell 

entry inhibitors have been discovered that allow drug 
therapy to be tailored to the individual.

Six years after the identification of Kaposi’s sarcoma
and Pneumocystis carinii pneumonia, AIDS became 
a treatable disease with the discovery of nucleoside 
reverse transcriptase inhibitors (NRTIs). These drugs
suppress the replication of retroviruses by inhibiting
the enzyme reverse transcriptase.1,4,8

The discovery of non-nucleoside reverse transcriptase
inhibitors (NNRTIs) and protease inhibitors increased
the arsenal of therapies used to combat HIV. NNRTIs
inhibit reverse transcriptase and prevent conversion of
viral RNA to viral DNA. NNRTIs work faster than NRTIs
because they are activated once inside the blood-
stream.8 Protease inhibitors inhibit viral replication 

Industry

Industry

Academia

Academia
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HAART= highly active 
antiretroviral therapy

  
  

  

1994 1995 1996 19991997 2003 2004 2005 2006 2007 2008
1st Protease inhibitor
approved1

NNRTIs approved4

HAART regimen
combination therapy4

HIV treatment extends life by 24 years2Release of 1st cell
entry inhibitor6

33 million with
HIV worldwide1

40 million 
with HIV 
worldwide1

Global decline
in AIDS-related
deaths2

3 million 
deaths
worldwide7

AIDS deaths 
dropped 
in US for the 
1st time since 19811

by inhibiting the enzyme protease and aim to prevent
an already infected cell from producing more strands
of HIV. Until the discovery of protease inhibitors, thera-
pies attempted to prevent infection of a host cell.1

Advances in the understanding of how HIV functions,
the recognition that huge amounts of viral replication
continue throughout the entire period of infection, 
and an increased understanding of the process of 
developing resistance made it clear that monotherapy
had limited usefulness. An increase in the number 
of different classes of antiviral therapy allowed for a 
shift to combination therapy and a phenomenon known
as pharmacokinetic boosting.8

With combination drug therapies known as highly 
active antiretroviral therapy (HAART), it became 
possible to reduce the viral load to undetectable levels;
however, treatment failures and toxicity issues contin-
ued to point to the need for newer therapies. Later on,
fixed-dose combinations helped to decrease the pill
burden and reduce toxicity.2

Today, therapy for HIV can 
be matched to the patient 
to help prolong life
Personalized medicine means the customization of
therapy with greater specificity to improve treatment
outcomes by matching the correct drug to the patient

based on a variety of factors, sometimes including 
genetics. This kind of customized therapy is yet 
another strategy to slow HIV progression in patients
who have developed resistance to currently available
medications.

As a result of the tremendous strides made in the 
treatment of HIV, AIDS deaths in the US decreased 
in 1997 by more than 40% for the first time since 
the isolation of the HIV retrovirus.2 Advances made
since 1996 in antiretroviral medicines used to treat 
HIV  have extended life by 24 years with a resulting 
decline in deaths due to AIDS worldwide.2

Academia

Industry Industry

Academia

IndustryIndustry

GovernmentGovernment
Government
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Case history: Alzheimer’s disease

More than 60 years passed from the time that
Alzheimer’s disease (AD) was first described to the
time it emerged as an area of scientific interest. In 
the 1960s, the theory that plaques and tangles cause
cognitive decline and neuronal death led medical 
scientists to recognize AD as a disease and not a 
normal part of aging.2 In the mid 1970s, reports that
deficits in the enzyme responsible for the synthesis 
of acetylcholine and confirmation that substantial
presynaptic cholinergic deficit along with an under-
standing of the emerging role of acetylcholine in mem-
ory led to the cholinergic hypothesis.3 This hypothesis
led to the approval of the first cholinesterase inhibitor
in the early 1990s.1,7 However, this agent was associated 
with severe side effects, including liver toxicity, and 

is rarely prescribed.3 The search for an agent with an
improved safety profile led to the discovery of other
drugs in the same class that have the advantage 
of improved tolerability and a decreased incidence 
of side effects. Later, the hypothesis that continuous 
activation of glutamate NMDA receptors leads to 
neuronal damage resulted in the development of an
NMDA receptor antagonist.7

The limitations of existing therapies for the treat-
ment of AD are a sign of the difficult scientific and 
clinical challenges facing academia and industry. At
present, there are only a few approved treatments, 
and while these have some benefit, it is imperative to
advance research that will expand our understanding
of the biology of the disease.

Academic discoveries suggest new
targets for intervention that may
lead to new therapies
Current treatment focuses on several issues, including
managing cognitive and behavioral symptoms and
slowing or delaying  the disease process.8 However, the
discovery of a genetic link and technological advances
in imaging indicate that changes may exist in the brain
long before a person develops symptoms of AD.2 These
discoveries are opening the door to new research and
the potential for therapies that may prevent, delay, 
reverse, or halt the nerve cell damage associated with
the disease.

1906 1960s 1970s 1974 1976 1980s
Histological changes 
associated with AD published1

AD symptoms are 
regarded as normal decline 
due to aging 2

Government

Discovery of link 
between cognitive decline
and plaques and tangles;
AD recognized as a disease2

National Institute of Aging
is established 1

Cholinergic hypothesis1,3 Research on toxic proteins 
of plaques and tangles1

Discovery that cognitive
decline may result from 
structural abnormalities leads
to scientific interest in AD2

Government

60 years

Progress in Alzheimer’s treatment is promising, but further research and understanding are needed

Academia

Academia

Academia

Academia
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While it is clear that more work is needed to under-
stand the biology of the disease, it is hoped that this
research will ultimately result in the development of
new therapies for treatment and prevention. Some of
the many avenues of research that are being pursued
include antiamyloid strategies, such as beta-secretase
inhibitors, gamma-secretase inhibitors, statins, and 
immunization to prevent formation and increase
degradation of amyloid. Other therapies, such as tau 
kinase inhibitors, phosphodiesterase inhibitors, anti-
inflammatory agents, tau aggregation inhibitors, and
H3 antagonists, are also being researched.9

Collaborations increase the 
understanding of AD which may 
lead to more effective therapies
One example of collaboration between industry, 
academia, and government is the Alzheimer’s Disease
Neuroimaging Initiative (ADNI). The goal of ADNI is to
define the rate of progression of mild cognitive impair-
ment and AD, to develop improved methods for clinical
trials, and to provide a large database, which will im-
prove the design of treatment trials. This project
should provide information and methods to improve
the treatment of AD and perhaps lead to effective
methods of prevention.10 An initiative such as this is
only possible with the help of each constituent. Data

19931992
First treatment for
AD approved
(cholinesterase 
inhibitor)1

Government

1996 1999 2000 2003 2009
Genetic link to AD2

An estimated 4.5 million
Americans with AD4

3rd cholinesterase
inhibitor approved1

Continued research on 
novel therapies, including
vaccines, PDE inhibitors,
tau aggregation inhibitors, 
H3 antagonists

NMDA receptor antagonist
approved.
2nd class of therapy
for AD1

An estimated 5.3 million 
Americans have AD5; 
projected to increase to 
13.7 million in 40 years6

Genetic mutations linked 
to neuronal cell death1

First anti-AD 
vaccine tested1

A second
cholinesterase 
inhibitor is approved
with improved
tolerability1

Government

Government

Government

collected from trials are provided online and in real
time, allowing for enhanced access and increased
transparency.10

Another example of collaboration designed to 
facilitate the development and implementation of new
treatments is the Alzheimer’s Association research
roundtable. This consortium of association staff, scien-
tists from industry, thought leaders from academia,
and representatives from government agencies is 
actively addressing the obstacles to Alzheimer’s 
research and development, clinical care, and public
health education.11

With collaborations such as these, we are moving in
the right direction, but more efforts are still needed.
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PDE = phosphodiesterase 
inhibitors

NMDA = N-methyl-D-aspartate
receptor antagonist



1882
First
mastectomy
performed by
Dr. Halsted1
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Academia and industry collaborating to expand therapeutic options for breast cancer

Case History: Breast cancer

 
 

BRBREEASTAST CANCERCANCER
1896
First
oophorectomy
performed for
breast cancer
treatment1

1946
Goodman and
Gilman demonstrate
for the first time
that chemotherapy
can induce tumor
regression1

1953
DNA structure
established1

1955
NCI cooperative
groups established
through
congressional
appropriation of
$5 million2

1955
Link between 
estrogen and 
breast cancer
established3

1958
5FU 
chemotherapy 
is synthesized3

1966
Identification 
of estrogen 
receptor1

1970s
Breast cancer
related to length
of exposure to
reproductive
hormones3

1971
Nixon declares
war on cancer;
National Cancer
Act signed3

1972
Role of 
angiogenesis 
published3

1974
Tamoxifen
prevents breast
cancer in rats3

1976
Discovery 
of oncogenes3

50 yr

In the early 1900s, a diagnosis of breast cancer 
meant the removal of the breast and ovaries.8 It wasn’t
until the structure of DNA was elucidated in 1953 that
scientists finally understood how mutations in genes
could contribute to the development of cancer.1,9 Since
the early 1990s, treatment has evolved from only inva -
 sive surgical options to include less invasive modalities
such as chemotherapy and targeted therapy. And,
whereas earlier therapies killed all rapidly dividing
cells, newer targeted therapies more selectively attack
particular components of tumors and cancer cells.1,10

Translation of academic discoveries
allowed for the development of
therapies with greater efficacy and
specificity
Establishment of the links between estrogen 
and breast cancer and the identification of 
estrogen receptors were scientific breakthroughs.
Translation of this discovery enabled the develop-
ment of two classes of therapy: selective estrogen 
receptor modulators (SERMs), which block estrogen
receptors, and aromatase inhibitors (AIs), which 
block the conversion of androgens to estrogens 
by peripheral aromatase.11,12

Isolation of oncogenes and tumor suppressor genes;
identification of tumor targets, such as the human 
epidermal growth factor 2 (HER2) receptor; and the
discovery of angiogenesis increased our understanding
of the biology of cancer cells. These discoveries 
allowed for the development of new kinds of therapies
that mimic some of the natural signals that the body
uses to regulate growth. These include therapies that
specifically inhibit oncogenes or restore normal tumor
suppressor gene functions,  along with monoclonal 
antibodies and tyrosine kinase inhibitors that specifi-
cally target chemical components of cancer cells.9

Unlike chemotherapy, which kills both cancer and 
normal cells, many targeted agents work by affecting
the biology of cancer cells, which may or may not 

Academia
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1978
Based on 
improvement
over earlier
endocrine 
therapies, 1st SERM 
approved by FDA 
for estrogen
receptor-positive
breast cancer3,4

1981
Neu oncogene
isolated (analog
of human 
HER2/neu
oncogene)3

1986
Paclitaxel and
docetaxel
developed3

1988
Discovery that
HER2/neu is
overexpressed
in 15-30% of
breast cancers3

1990
Localization of
BRCA1 gene3

1994
Approval of
paclitaxel for
2nd line therapy
in advanced
breast cancer3

1996
FDA approval
of docetaxel for
breast cancer3

1998
Tamoxifen reduces
incidence of breast
cancer by 45% in
high-risk women;
FDA approval of
first humanized
antibody targeting
a molecular marker
(trastuzumab)3

1999
Raloxifene reduces
risk of breast
cancer by 76% in
postmenopausal
women with
osteoporosis3

2000

41,200 deaths and
184,200 new cases 
diagnosed in US5

2004
FDA approval
of 1st aromatase
inhibitor6

2005
Oncotype DX
successfully predicts
risk of recurrence1 

Approval of 
2 subsequent
aromatase inhibitors1

2008

40,930 deaths and
184,450 new cases
diagnosed in US7

result in the death of normal cells.10 The discovery 
of angiogenesis, the process of forming new blood
vessels that allow tumors to grow, led to the develop-
ment of angiogenesis inhibitors.1,3,13 Other types of 
targeted therapy can be matched to specific patient
populations and have created the opportunity for 
treating cancer with greater efficacy and specificity
than was possible with earlier therapies. 

Scientific advances allow for 
customization of treatment via 
a multipronged approach 
Breast cancer is not a homogeneous disease, and 
optimal treatment varies from patient to patient. To
this end, molecular and genetic advances have allowed 

for customization of therapeutic options, which may
lead to improved outcomes.1 The identification of
breast cancer genes (BRCA1 and BRCA2) has helped 
to identify women at increased risk for the disease,
while genetic profiling has aided risk assessment and
helped to predict response to therapy. One example 
is a test that identifies women with an inherited 
deficiency in the CYP2D6 gene, which codes for an 
enzyme that metabolizes tamoxifen into its active
metabolites. This test can identify patients for whom
tamoxifen is likely to be ineffective so that they can 
be offered other therapies.14 These advances, along with
the availability of therapies with multiple mechanisms 
of action, have allowed for treatment to be tailored 
to the individual patient. 

In oncology, collaboration has 
improved therapies
Over the years, ongoing collaborative efforts have 
resulted in therapies that improved survival, decreased
toxicity and improved tolerability. Recently, academia,
industry, and government have come together to 
develop cooperative groups, such as the The Eastern 
Cooperative Oncology Group (ECOG), which has pro-
vided data that led to a new standard of care for the
treatment of breast cancer.15 These improvements
along with a greater understanding of cancer biology
have helped move breast cancer from a disease with 
a poor prognosis and minimal treatment options to 
one with improved survival with a broader array of
available treatments.  
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Case history: collaborating to develop vaccines
to control, prevent, and eradicate disease
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The development of vaccines can be
traced back to as early as 1796 
When Edward Jenner observed that milkmaids who
caught the cowpox virus did not get smallpox, he 
realized that inoculation with one disease (cowpox) 
resulted in immunity to another disease (smallpox).1

This theory, that inoculation with a specific pathogen
prior to infection may prevent occurrence of a disease,
led to the development of therapeutic interventions
that can be used clinically and formed the basis of the
discovery of subsequent vaccines.2

By applying a similar concept, Louis Pasteur improved
on Jenner's method and was able to weaken infectious
bacteria to create a vaccine and inject it to build 
immunity.2 Immunization is the process of injecting a 

vaccine to stimulate the immune system to build 
immunity against a particular pathogen.7 Using this
process, Pasteur was able to prevent chicken cholera, 
anthrax, swine erysipelas, and rabies. Vaccines for
plague, cholera, typhoid, diphtheria, pertussis, tuber-
culosis, measles, and tetanus were also developed.3

The collaboration of academia, industry,
and government has resulted in the 
development of vaccines that have 
decreased morbidity and mortality 
Academia provides the basis for translation of research 
into the development of vaccines by identifying the
causative mechanism or agent that leads to disease. 
Industry then builds upon this research, developing 

vaccines that modify the disease process or prevent
the pathogen or causative agent from causing 
disease. Advances made in vaccine technology resulted
in the creation of conjugate vaccines, live vector 
vaccines, new adjuvants, genome-based proteonomic 
vaccines, and DNA vaccines and recombinant strains.1

Government plays an integral role in the development
of vaccines. It provides funding for research, identifies
outbreaks, and conducts research on viral strains and
test vaccines. The Centers for Disease Control and 
Prevention (CDC), which was initially formed to address
malaria control participated in global eradication 
efforts for smallpox and control efforts for Legion-
naires’ disease, HIV, tuberculosis, and emerging 
infectious diseases.8

Government
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Smallpox has been eradicated worldwide. Polio,
measles, and rubella have been eliminated in the 
US, where disease rates from vaccine-preventable 
diseases since the introduction of vaccines have been
reduced by 99%.5 Vaccines have saved more lives 
than any surgical technique or medication, including
antibiotics, and have prevented 9 million deaths world-
wide each year. 1,9

Continued collaboration is 
extending the use of vaccines to
other conditions 
Applying a similar concept — that inoculation with 
a pathogen prior to infection may provide immunity

against disease — has resulted in the development and
approval of vaccines to treat various conditions that
can lead to cancer. For example, vaccines for human
papillomavirus (HPV) and hepatitis B virus (HBV) have
been approved with the aim of preventing cervical 
cancer and liver cancer, respectively.3,5

Other promising vaccines in development include
those to fight autoimmune diseases, gastric ulcers,
rheumatic heart disease resulting from Group A 
streptococcal infection, and Alzheimer’s disease. 
Trials of vaccines to prevent HIV infection, several
types of meningitis, and pneumonia are ongoing. 
Developments may one day provide immunologic 
protection against noninfectious conditions, such 
as asthma, multiple sclerosis, and diabetes.1

The emergence of resistant strains and the growing 
threat of infectious diseases, such as tuberculosis and
typhoid, that were previously controlled but are no
longer susceptible to standard antimicrobial therapy
and the occurrence of new diseases, such as West Nile
virus and severe acute respiratory syndrome (SARS),
increase the urgency of collaborating to discover new
vaccines.1
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Industry is about more than profit
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After a therapy has been approved, industry supports its safe and 
effective use through a wide range of activities. Sales representatives
and journal advertising inform physicians about its availability and 
appropriate use, and direct-to-consumer (DTC) advertising informs 
consumers about the availability of the new treatment option.1,2 Without
these activities, the ability to apply therapeutic advances to everyday
practice in a timely manner would be very limited.3

“There is a clear need for interactions between physicians and the pharmaceutical industry
to ensure the free flow of valid scientific information. When the information is accurate and
complete, physicians have the necessary tools to make the right prescribing decisions.”2

American Medical Association

Communication helps translate research findings
into clinical practice and personal behaviors
Gaps in care suggest that new therapies do not enter into practice
based solely on clinical evidence alone.3 For example, in 1981, the 
Beta-blocker Heart Attack Trial established the benefits of beta-blocker
therapy in patients recovering from a heart attack, yet 15 years later,
beta-blockers were being prescribed for only 63% of these patients.4

According to the Institute of Medicine, it takes up to 17 years to 
incorporate just 30% of clinical recommendations into practice.5,6

That may explain why many conditions remain underdiagnosed and 
undertreated. A 2003 study by RAND Health showed that patients 
in the US receive about half of recommended care, and about a third 
of the time, patients fail to receive medication according to quality 
standards.7 Industry’s marketing and promotional activities, while 
serving to promote their products, also raise physician awareness 
of advances in clinical practice and encourage patients to get the 
treatment they need.2

Promotional activities provide evidence
for informed decisions
When manufacturers provide information on new treatment options,
clinical support, dosing information, and updates on safety and risk,
they give physicians the information they need to make  independent
treatment decisions. A 2008 KRC Research survey of physicians 
showed that 95% of them valued information from representatives
about the latest drugs and treatments.3

Improved physician/patient dialogue helps 
diagnose diseases that might otherwise be 
untreated or undertreated 
Today, patients are seeking more information about diseases and treat-
ments, asking questions, and making decisions regarding their health
care. Dissemination of information to consumers about diseases and
available treatment options enables patients to become more engaged
in their own care.2

In 2006, a consumer survey found that DTC ads resulted in 56 million
Americans talking to their doctors. Diseases and conditions that might
otherwise remain undiagnosed, untreated, or undertreated are now
more openly discussed.2,8 A 2007 KRC Research survey found that 
1 in 4 consumers sought medical advice after reading a DTC ad, while 
4 in 5 consumers agreed that prescription drug advertising educates
them about health conditions and treatment options.9

A survey of 500 physicians conducted in 2002 by the FDA about DTC 
advertising found that 73% believed it helped patients ask thoughtful
questions regarding their health and more than half thought it improved
the discussions they had with their patients.10

A majority of physicians find information from 
pharmaceutical companies useful and reliable3

Information
is up-to-date

Information
is useful

Information
is reliable

56%

41%

3%

33%

63%

3%

28%

62%

90%

8%

2%

97%

Strongly
disagree

Strongly
agree

Adapted from KRC Research, Survey of Physicians’ Opinions about Pharmaceutical and Biotech Research
Company Activities and Information. Commissioned by PhRMA, March 2008.

Somewhat
disagree

Somewhat
agree
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  A company’s medical organization supports 
the appropriate use of a product
Following the introduction of a product, the medical organization 
continues to provide medical information, performs clinical trials that 
expand the knowledge base, performs pharmacovigilance assessments,
and reviews all promotional material for medical accuracy. Medical 
liaisons maintain an open channel of communication with the medical
community and support research. Medical information services answer 
inquiries and respond to requests for medical and scientific information.1

These communications support the medical community and their ability 
to safely and effectively use a therapy once it has been introduced.3

Promotional materials are strictly regulated  
Pharmaceutical companies have regulatory, legal, and medical reviews 
in place to ensure the accuracy, fair balance, and compliance of all 
promotional materials with FDA mandates.1 Statements made about 
products must be accurate, truthful, and nonmisleading. They must also
be properly substantiated, reflecting a balance between risks and benefits,
and must be consistent with the label and all other FDA requirements.11

Prior to a new drug’s launch, promotional materials are reviewed by 
the FDA and the materials continue to be submitted to the FDA after 
its introduction.1

Industry funds most biopharmaceutical research 
Science, research, and technological development of new therapies 
require significant investments of time and money. Without the profits
from successful therapies, the amount of capital available to fund 
future cycles of R&D could be reduced by two thirds.

In 2006, industry funded 60% of the $73 billion spent on 
biopharmaceutical research in the US12

The number and types of clinical trials being conducted are important
indicators of R&D performance. In 2008, 21,795 clinical trials were 
active in the US.12

R&D investment from US biopharmaceutical companies increased
from $2 billion in 1980 to $65.2 billion in 2008.2,13 Among members of
the Pharmaceutical Research Manufacturers Association (PhRMA), the
annual domestic R&D investment of $38 billion in 2008 far exceeded
the total value of promotional expenditures. 

Spending by PhRMA member companies on domestic R&D 
in 2008 compared with spending on promotional activities*14,15

Selected Conditions Numbers of trials

Active US Clinical Trials for Selected Conditions in 200812

Cancers and Other Neoplasms

Rare Diseases 2,762

6,956

1,479

1,017

704

355

646

129

81

Respiratory Tract Diseases

Diabetes

Parkinson’s Disease

Alzheimer’s Disease

Behavioral and Mental Disorders

Heart Disease

HIV/AIDS

Adapted from Burns LR, 2009.

Adapted from
Burns LR, 2009.

National 
Science Foundation 0.6 billion

Venture capital 4.6 billion

NIH 22.8 billion

Biopharmaceutical

companies 44.9 billion

*Does not include the cost of free samples provided to physicians
†Adapted from PhRMA Pharmaceutical Industry Profile 2009.
‡Adapted from Congressional Budget Office, 2009.

Detailing DTC
Advertising

Meetings
and Events

Journal
Advertising

$12 billion

$3.4 billion

Marketing ($20.5 billion)‡

$4.7 billion

$0.4 billion

R&D

$38 billion†

*PhRMA is an organization that represents the leading research-based pharmaceutical
and biotechnology companies in the US.



Committed to addressing the issues 

Safety

All drugs have side effects; the
severity and type depend largely 
on a drug’s mechanism of action.
Because all drugs have the potential
for adverse reactions, risk must 
be weighed against the potential 
benefits of their intended use.

In the research and development
phases, an important objective is 
to screen out molecules with anti-
cipated safety issues. Preclinical
testing is then conducted in vitro
and in vivo to further evaluate the
safety and potential efficacy of a
therapy. Only after an acceptable
safety profile has been established
through screening and animal 
testing, does a therapy advance
to clinical testing in humans — first
in small trials (Phase I) to evaluate
safety, and later in larger trials
(Phase II and III) that assess safety
and efficacy.1

While signals revealed in the 
data from these trials may point 
to potential safety issues, these 
are weighed against the potential
benefit.1

Even with rigorous testing in the
thousands of individuals who 

participate in large trials, there is
still the possibility of low-frequency
safety issues that may be revealed
only after the drug has been taken
by millions. After a drug is launched,
its safety is monitored by both the
company and the FDA.1 And as long
as a drug is prescribed by physi-
cians, pharmaceutical companies —
with FDA oversight — are responsi-
ble for identifying, analyzing, and
reporting to regulatory agencies 
all significant events that could 
indicate a safety issue. If unantici-
pated and severe side effects do
occur, companies work with the 
FDA to determine the best course of
action, which may include updating
the labeling, issuing safety alerts, 
or withdrawing the therapy from
the market.1

Although there is no such thing 
as absolute safety, the goal is the
development of therapies that 
advance patient care with accept-
able risks. To this end, safety is
monitored and managed at every
point during the drug development
process and beyond.1

Development of “me-too”drugs

Perception: 
Industry is only interested in developing 
profitable “me-too” drugs with little benefit

Perception: 
Drugs are marketed before they have 
demonstrated adequate safety
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There are actually several 
reasons why this argument is
not as compelling as it sounds.

First, competing pharmaceu-
tical companies may work in
parallel on targeting a pathway
or addressing a therapeutic
need, resulting in approval 
of similar drugs at about the
same time. So, in many cases,
me-too drugs are the result 
of parallel development rather
than imitation.2 Because devel-
opment is a lengthy process
lasting up to 14 years with
many dead ends and inevitable
disappointments, it’s not possi-
ble to predict which therapies
will be successful. A promising
therapy may be tested in thou-
sands of patients before unac-
ceptably high rates of adverse
events are revealed, which
ends the drug’s development.
As a result, a drug that might
have been second to market,
and seen as a me-too agent,
may now be first.

Second, the efficacy and 
tolerance of a single medicine
can vary from person to person.
Theoretically, drugs of the
same class should have a 
similar effect in all patients. 
However, because not all 
patients are identical, some 
respond well to one drug but
not to others; therefore, other 
options are necessary for 
doctors to manage diseases
across a heterogeneous popu-
lation. Different therapies,
while similar to others in their
class, can also be matched to
specific subpopulations, while
the ensuing competition can
drive down prices.2

Last, the first-in-class drug is
not always the best.Therefore
subsequent options within 
the same therapeutic class 
can offer improvements over
the current standard of care.
Efforts to improve safety, 
efficacy, tolerability, specificity,
and delivery are continual, and
advances in care are usually 
incremental changes.2



Western-centric focus
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While there is some historical validity
to this argument, pharma is now
demonstrating a commitment to 
address global health issues. 

The health of people in the developing
world is a challenge and a responsibil-
ity for everyone. Consider, though,
that the success and growth of all busi-
nesses, including those that develop
medicines, is based on a commercial
model. In pharma, profits support R&D,
which supports a company’s growth, 
as well as advances in care. And, while
historically, the focus has been on de-
veloping therapies for those Western
societies that can afford to pay for it,
business models today are evolving to
help pharma do its share to alleviate
the burden of disease worldwide. For
example, the launch of Global Health
Progress brings industry, world health
leaders, and policy makers together 
in partnership to focus on neglected
diseases in developing countries.3

Industry-driven commercial business
models are being developed that focus
on improving access to medications 
in emerging markets.3 Newly created
divisions within companies now focus
on diseases in the developing world,

such as malaria and hepatitis C. 
In an effort to improve global access,
key medications and vaccines are
being sold on a “differential” pricing
basis to make them more accessible.4

Recently, companies have offered 
licenses to manufacturers in the 
developing world to produce generic
versions of their HIV medicines.5

This approach allows companies 
to maintain their profitability, while 
recognizing their responsibility and
commitment to improving the health
of individuals in the developing world. 
Industry is also partnering with non-
profit and private organizations to
meet the global health challenge.3

Industry’s philanthropic programs 
improve access to medicines and
health care around the world. These
initiatives have provided more than 
77 million treatments for trachoma,
50 million doses of medicine for chil-
dren with or at high risk for intestinal
worms, 1 million injectable doses 
to fight sleeping sickness, and a 
donation of $125 million worth of 
vaccines and medicines to combat 
a variety of other diseases that 
occur in third-world countries. 2,6

Perception: 
Industry is not interested in developing 
drugs to treat third-world diseases 

Scientific integrity

Perception:
Scientific integrity of studies 
and publications is compromised
by industry goals 

We recognize that there have
been failures, but changes 
have been made to address
concerns around transparency
in clinical research that is 
sponsored and conducted by
pharmaceutical companies.

Industry strives to maintain 
the highest ethical and scien-
tific standards. To this end, all
clinical research trial designs
are reviewed by an independent
ethics committee or Institu-
tional Review Board (IRB) 
before trials can be conducted.
Good Clinical Practice (GCP)
guidelines are followed to 
ensure that ethical standards
are observed.1

Studies are designed and 
conducted in accordance with
industry, legal, and FDA guide-
lines. Research programs are
evaluated based on potential
benefits and weighed against
inherent risks to patients. 
Clinical investigators review

and conduct trials and ensure
that the rights of all participants
are protected.1 Potential study
participants are fully informed 
of the risks of participation, the
research design, and possible
study benefits. Inclusion and 
exclusion of participants and 
appropriateness of the treat-
ment for study groups are 
also reviewed by the IRB.1

Industry strives to provide 
quality data and accurate 
scientific information.
For new research, results are 
collected, analyzed, and report -
 ed under the scrutiny of the
FDA. The results and significance 
of these studies are published
and discussed in peer-reviewed
journals. And, in an effort to 
increase transparency, results 
of clinical trials are now being
posted on ClinicalTrials.gov and
ClinicalStudyResults.org. 



Degree 
of alignmentPractice PhRMA code*1

Gifts and leave-behinds

Consulting practices

Food

Representative access
and credentials

AAMC provisions2

Ensure that consultant arrangements
are neither inducements nor rewards 
for prescribing or recommending a

particular medicine or course of
treatment. Compensation should be

reasonable and based on fair 
market value.

Limited to in-office or in-hospital 
presentations that provide 

scientific or educational value.

Meals should not be directly
provided by company at CME

programs.

Ban on all food except in 
connection with ACCME

programs. 

Trained and have sufficient
general knowledge to provide 
information consistent with

FDA guidelines.

By appointment or invitation
and only in non-patient care 

and public areas. 

We are not that far apart 

Current marketing practices closely aligned with those recommended by AAMC

medical needs and the knowledge and experience of the physician. We are 
reinforcing our intentions with a code designed to benefit patients while
enhancing the practice of medicine.1 And as you will see below, current
marketing practices are actually not that far from those advocated by the
Association of American Medical Colleges (AAMC).

We recognize that the world has changed and that many in 
academia are sensitive to current and past practices. As a result,
we have voluntarily changed our marketing practices in an effort
to base our interactions on the highest ethical standards focused
on the principle that care should be guided by each patient’s
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Activities should be conducted in 
full compliance with policies of the

medical center. Compensation 
should reflect fair market value

for services provided.

Ban on all except those
designed for the education
of patients or health care

professionals.

Ban on all gifts. 



Degree 
of alignment

Carefully selected educational
conferences may be offered.

Recipient of funds is
determined by the academic

institution.

Funding should go to 
central administration office;

selection of recipients is 
the sole responsibility of

the academic medical center.

Practice PhRMA code1

Scholarships and
educational funds

CME

Speaker programs

Samples

Interaction with
students and residents

AAMC provisions2

Separate CME grant-making 
functions from sales and 
marketing departments.

Funding should be given to CME
provider. Comply with ACCME

regulations and policies.

Funding should go to central
CME office and programs should 
comply with ACCME standards.

Provide full disclosure 
of the existence and nature 

of relationship.

Programs are held in venues
conducive to informal 

communication and training.

Discourage participation 
in industry-sponsored

speakers’ bureaus.

For educational purposes only.

For educational purposes
and only under the 

supervision of a 
faculty member.

Appropriate to provide
for patient use in

accordance with the
Prescription Drug Marketing Act. 

Samples should be
centrally managed or 

managed to minimize risk 
of impropriety.
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*PhRMA is an organization that represents the leading research-based pharmaceutical and biotechnology companies in the US whose mission is to conduct 
effective advocacy for public policies that encourage discovery of important new medicines for patients by pharmaceutical/biotechnology research companies.
Adherence to the PhRMA code is voluntary on a company-by-company basis.
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Basic research

Discovery

New therapies
Communication/
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Development

Commercialization

Effectiveness

Safety and tolerability
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Knowledge base

Advances in care

Raising the 
standard of care
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in therapy raise 
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Basic research
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New therapies

Advances in care

Improved 
outcomes

Improved 
outcomes

Advances 
in therapy 

Advances 
in therapy 

Basic research

Discovery
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Advances in care
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The progression of research and development: Advancing the state of care

The introduction of new therapies not only improves the state 
of care, it raises the bar for subsequent discoveries. Unlike earlier 
therapies, which were compared with placebo or less effective 
agents, newer development must now meet and exceed the 
higher standards of safety and efficacy. Each advance creates 
the potential for improved outcomes, adds therapeutic options, 
and contributes to the knowledge base.



The reasons to work together are many

Slow progression and reverse the effects of arthritis
According to annual estimates, 1 in 5 US adults have arthritis.2 Current 

therapies can only manage the pain, but they fail to significantly improve 

the course of disease. Many patients do not respond to available disease-

modifying medications. New therapies to reduce the side effects and reverse

the course of disease are needed.

Prevent, cure, arrest, or delay cancer
Over 7 million people died of cancer in 2004, and if current trends continue,

83 million more will die by 2015.3,4 Advances in tumor knowledge and the 

development of targeted therapies have delayed progression, improved 

survival, and palliated symptoms, but often with adverse effects. Newer, 

more effective, and less toxic therapies that prevent, cure, arrest, or delay 

the progression of the many different types of cancer are needed.

Prevent or treat cardiovascular disease
Cardiovascular disease is the major cause of death in the US.5 Even with 

the availability of effective therapies for some conditions, a huge unmet need

exists for novel therapies that prevent or treat heart failure, cardiomyopathy,

and ischemic heart disease. 

Slow progression of diabetes
Diabetes now affects nearly 24 million people in the US.6 Although existing

drugs can be effective in achieving glycemic goals, none induce weight loss in

obese patients. Therapies that lower blood glucose while promoting weight 

loss and that slow the progression of disease are needed.7

Prevent or cure HIV
The number of people living with HIV worldwide in 2007 was estimated at 33

million.8 Existing treatments have delayed the onset of AIDS and increased life

expectancy, but none have been able to prevent or cure the disease. Therapies

that prevent the transmission of the virus or that cure the disease in infected

individuals are needed. 

Prevent and treat malaria
Each year 350 to 500 million cases of malaria occur worldwide, and over 1 mil-

lion people die, most of them young children in sub-Saharan Africa.9 Therapies 

for malaria in developing countries are needed to combat the development of

drug resistance, prevent the spread of malaria, and treat those infected.

Improve control of pain
An estimated 50 million Americans live with chronic pain.10 While newer 

therapies are more effective at controlling pain, inadequate pain control, and

side effects associated with increased dosing necessitate the need for safer

therapies with fewer side effects. 

Improve reduction of obesity
Obesity is a major risk factor contributing to many serious cardiometabolic 

disorders.11 The financial burden of obesity and its associated conditions is huge.

Diet and exercise are the preferred methods for losing weight, but are associ-

ated with high long-term failure rates.12 Current therapies have limited long-term

impact. More effective long-term therapies with fewer side effects are needed.

Prevent progression of Parkinson’s disease
Parkinson’s disease affects about 1 million people in the US and 4 million

worldwide.13 Current therapies help manage symptoms, but none stop or 

prevent the progression of the disease. Neuroprotective therapies that can

prevent or stop the progression of the disease or restore cognitive function

are needed.

Prevent, slow, or halt the progression of Alzheimer’s disease
In 2008, an estimated 5.2 million Americans of all ages were reported to 

have Alzheimer’s disease.1 Drugs available on the market today offer modest

benefits. More effective therapies that prevent, slow, or halt the progression

of the disease are needed.
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