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Background
University-industry 
collaborations are 
increasing (Washburn 
2006).
Private industry 
sponsors a large 
percentage of research 
at academic 
institutions (30%) 
(Blumenthal et al 
1996).
Private industry funds 
about 60% of all R & D 
(Resnik 2007).
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Background
34% of lead authors of biomedical research articles 
had financial interests (i.e. stock/equity or intellectual 
property) related to their research; 20% served on 
advisory boards of companies; 7% were officers, 
directors, or major share holders; and 22% were 
listed as inventors in a related patent or patent 
application (Krimsky et al. 1996).
Universities also have financial interests related to 
research, such as ownership of stock or equity, and 
patents.  
Universities have Technology Transfer offices, and 
view intellectual property as a source of revenue 
(Resnik 2007).    
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Background
The Bayh-Dole Act (1980)
Technology Transfer Act (1983).
Allows researchers to patent 
discoveries in government-funded 
research.
Encourages technology transfer 
from the public to private sector.
Makes tech transfer a key part of 
university operations.
Pharmaceutical and biotechnology 
companies greatly increase their R 
& D investments from 1980-2000.  
Now spend more than $50 billion 
a year on R & D.
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Background
18-year-old Jesse Gelsinger
died in a gene therapy 
experiment at the University of 
Pennsylvania on September 
17, 1999.
Gelsinger had ornithine
transcarbamylase deficiency (a 
genetic disease), which meant 
that his body was unable to 
break down ammonia, product 
of protein metabolism.
Gelsinger’s illness was well-
managed with medications and 
a special diet.
The experiment was a Phase I 
trial, which means it was the 
first use in a human subject, 
with no expectation of benefit.
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Background
The goal of the experiment was to 
use an adenovirus to transfer a 
gene into Gelsinger’s liver, which 
would allow his liver cells to make 
ornithine transcarbamylase to 
process ammonia.
Gelsinger developed a massive 
immune reaction after the 
adenovirus was infused into his 
liver.  He went into respiratory 
arrest and died.
A lawsuit followed, which was 
settled out of court.  
The lawsuit alleged that Gelsinger
was not adequately informed of the 
risks of the study or the 
researcher’s and university’s 
financial interests.
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Background
The principal investigator of the study, James 
Wilson, held 20 patents on gene therapy 
methods and 30% of the stock in Genovo, a 
company that he had started, which sponsored 
the study.  This was in violation of Penn’s 
policies, which limit stock ownership to a 5% 
interest.
The University of Pennsylvania also held stock 
in Genovo.
Genovo was giving the university $4 million 
per for a gene therapy institute.  
An investigation by the Office of Human 
Research Protections found that the 
researchers had not informed Gelsinger about 
adverse reactions to the adenovirus infusion in 
animal experiments and their financial 
interests, and that the researchers had not 
reported adverse events properly.

http://www.upenn.edu/
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Background

In the aftermath of the case, gene therapy 
researchers reexamined safety issues.
The FDA, NIH, and OHRP reexamined 
adverse event reporting rules.
The FDA, NIH, AAMC, AAUP, scientific 
journals and other organizations issued 
new guidelines on conflicts of interest in 
clinical research (Resnik 2007).
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In 1988, the Journal of the American Medical Association (JAMA) 
published an article and an editorial claiming that Retin A, 
manufactured by Johnson and Johnson, could reverse the 
effects of aging on the skin, such as wrinkles.  
After the article was published, about 1.2 million tubes of Retin
A were sold in one month, compared with less than 0.25 million 
for the same month a year earlier. 
Later a reporter disclosed that the author of the JAMA editorial 
and one of the authors of the research article received financial 
compensation from Johnson and Johnson, which had not been 
disclosed. 
It was subsequently determined 
that the safety of Retin A had been 
exaggerated and that the study had 
not been well controlled for bias 
because of the absence of a 
double-blind design. 

Background
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Background
The FDA uses advisory committees composed of FDA 
scientists as well as outside consultants to review the data 
that the manufacturer submits to the FDA for approval of a 
new drug, biologic, or medical device. 
In 1998, the FDA approved a vaccine used to prevent 
rotaviruses, which was manufactured by Wyeth Lederle. 
One year after releasing the vaccine, Wyeth removed it 
from the market, because over one hundred children had 
developed bowel obstruction from the vaccine. 
A Congressional committee investigating this incident found 
that the advisory committee that recommended approval of 
the vaccine included nine members with significant financial 
ties to companies that manufacture vaccines. One member 
of committee owned $33,800 in stock from Merck, which 
develops vaccines. Another shared a patent on a rotavirus 
vaccine being developed by Merck and had received a 
$350,000 grant from Merck (Resnik 2007).
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Background
Clinical researchers may receive 
incentives for recruiting subjects 
into clinical trials.
Clinical research can be highly 
profitable, since companies 
reimburse for patient care costs 
and other expenses.
A large percentage of clinical 
research is conducted in physician’s 
offices through contract research 
organizations (CROs).
CROs manage and audit clinical 
trials and help connect doctors with 
patients and pharmaceutical or 
biotech companies.
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Defining COIs

These situations involve
Personal interests
Problems with judgment, decision-
making or behavior
Potential violations of ethical/legal 
duties, such as the duty to be 
objective/unbiased, or the duty to 
informed subjects about the risks of 
research
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Defining COIs

A conflict of interest is a situation in which 
someone has an interest (financial, 
personal or professional) that has a 
significant chance of causing them to fail to 
perform their ethical or legal duties.  
A COI can affect a person’s judgment, 
decision-making, or behavior. 
A person can have a COI even if they have 
not violated an ethical or legal duty…the 
concern is that they might…
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Defining COIs
COIs are ubiquitous; almost impossible to avoid 
completely, as long as one has interests and duties. 
Examples:
A father referees his daughter’s soccer game
A physician prescribes a medication made by a 
company that he consults for
A dentist recommends that his patient receive a 
crown, which the dentist will make and install
A stock broker recommends a mutual fund to a buyer, 
and he will receive a commission from the sale
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Defining COIs

Organizations or institutes can have 
COIs as well, because they have 
interests and duties to comply with 
ethical or legal requirements.
COIs can affect decisions or actions 
by the organization.  
Organizations do make decisions and 
perform actions, even though they do 
not consciously choose or act.
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Defining COIs
COIs are not the same as conflicts of 
commitment, which involve conflicts of 
time/effort.  Conflicts of commitment can 
become COIs, however. Example: 
engineering professor with consulting 
business.
COIs are not the same as conflicts of duty, 
which involve conflicts of duty.  But conflicts 
of duty can become COIs if the person has 
an interest in performing one of the duties.  
Example: preserving confidentiality vs. 
protecting people from harm.  
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Why COIs are an Ethical Problem in 
Biomedical Research

COIs can distort or 
compromise judgment, 
decision-making, and 
behavior, which can 
lead to bias, error, 
misconduct, or other 
problems.
COIs can operate at a 
subconscious level; 
the distortions need 
not be deliberate or 
intentional.  
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Why COIs are an Ethical Problem in 
Biomedical Research

COIs can undermine 
the public’s trust in 
science and scientists’
trust of each other.
Trust is vital to all 
aspects of research, 
especially 
collaboration, peer 
review, and the 
public’s support for 
science.
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How COIs Can Affect Research
There is a substantial body of literature demonstrating a 
relationship between the source of funding for scientific 
research and the outcome of research.  
Many studies of articles published in biomedical journals have 
shown that a study sponsored by a pharmaceutical company 
is more likely to favor the company's products than a study 
funded by the government.  
For example, Ridker and Torres (2006) studied 349 
randomized clinical trials related to cardiovascular disease and
found that 49% of trials funded by not-for-profit organizations 
favored a new treatment over the standard of care but that 
67% of trials funded by for-profit organizations favored the 
new treatment over the standard of care. The authors also 
found that in medical device studies, 50% of trials with not-
for-profit sponsors favored the new treatment as compared to 
82% of trials with for-profit sponsors.  
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How COIs Can Affect Research
A study by Friedberg et al (1999) found that 95% of 
industry-sponsored articles on drugs used in cancer 
treatment reported positive results, as opposed to 
62% for non-industry-sponsored research.  
Cho and Bero (1996) found that 98% of drug studies 
published in symposium proceedings favored the 
sponsoring company.  
Bekelman et al. (2003) reviewed 37 papers on 
financial relationships and their influence on research 
and found that there is a statistically significant 
relationship between industry sponsorship and pro-
industry results.  
A plausible explanation for these associations between 
sources of funding and research outcomes is that 
financial interests have biased the judgments and 
decisions made by investigators (Resnik 2007). 
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How COIs Can Affect Research
COIs can affect:

Research funding (funding what you want to prove; 
withdrawing funding from projects that aren’t working.)
Research design (variables measured; statistical power; 
example: pesticide research)
Recruitment of subjects (informed consent; example: 
Gelsinger)
Data collection (fabrication, falsification)
Data analysis and interpretation (“spinning” the data in a 
way favorable to the hypothesis; over-hyping research)
Publication (selective publication of favorable results)
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How COIs Can Affect Research
Vioxx is the trade name of rofecoxib, a drug 
manufactured by Merck, which belongs to 
the class known as COX-2 inhibitors. Cox-2 
inhibitors inhibit the production of the Cox 
enzyme, which causes inflammation.
In 1998, the FDA approved Celebrex, a Coz-
2 inhibitor manufactured by Pfizer, and in 
1999 the FDA approved Vioxx. In 2000, 
Merck reported the results of the VIGOR 
study to the FDA. The VIGOR study showed 
Vioxx users had five times more heart 
attacks than users of Aleve, another NSAID, 
but not a Cox-2 inhibitor. 
The VIGOR study, which was published in 
November 2000, reported the 
gastrointestinal benefits of Vioxx but did not 
mention the cardiovascular risks of the drug. 
11 out 12 investigators in the VIGOR study 
had financial relationships with Merck, which 
sponsored the study (Resnik 2007). 
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How COIs Can Affect Research
In 2001, the FDA warned Merck that it had misrepresented the 
safety profile of Vioxx during its promotional campaigns. In 
2002, the FDA changed the warning label on Vioxx to reflect the 
cardiovascular risks found in the VIGOR study. 
In 2004 September, Merck withdrew its drug, Vioxx, from the 
market after the APPROVE study showed that Vioxx could 
double the risk of a stroke or heart attack if taken for more than 
18 months. The APPROVE study was published in March 2005. 
Merck started to defend itself from thousands of lawsuits from 
Vioxx users, who had had heart attack or stroke while on the 
drug. 
In August 2005, the first trial concluded when the jury awarded 
$253 million to the widow of Robert Ernst, who used Vioxx. The 
jury found that Merck had been negligent because it failed to 
warn patients about the cardiovascular risks of the Vioxx. 
To date, 88,000 people have developed cardiovascular problems 
while taking Vioxx and 13,000 lawsuits have been filed against 
the manufacturer(Resnik 2007).  
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How COIs Can Affect Research
In 1995, the Boots Company forced Dr. Betty Dong, a 
clinical pharmacologist at the University of California 
at San Francisco, to withdraw a paper on medications 
used to treat hypothyroidism. 
The paper had been accepted by the Journal of the 
American Medical Association. Dong’s research, which 
was funded by Boots, compared the company’s 
medication, Synthroid, to several generic drugs. Dong 
found that the generic drugs were just as safe and 
effective as Synthroid, and that the U.S. could save 
millions of dollars a year if hypothyroid patients 
started these generic drugs instead of Synthroid. 
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How COIs Can Affect Research
Dong had signed a contract 
with Boots giving the 
company permission to review 
her results prior to 
publication. The contract also 
required Dong not to publish 
her work without the 
company’s permission. Boots 
threatened to sue Dong and 
spent two years attempting to 
discredit her research. Dong 
withdrew the paper to avoid a 
lawsuit. Fortunately, the 
company relented, and Dong 
eventually published her 
results in the New England 
Journal of Medicine (Resnik
2007). 
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What Should be Done about COIs
in Biomedical Research

Disclosure.  Many journals and universities 
have policies requiring researchers to 
disclose financial interests.
Disclose COIs to research subjects too.
Disclosure promotes openness, honesty.  It 
allows researchers to consider financial 
interests when they evaluate articles.
Failure to disclose financial interests can 
lead to distrust and resentment when 
financial interests are discovered later (e.g. 
Gelsinger case).
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Recent case of undisclosed COI
Claudia Henschke was the corresponding 
author for a study in published in the New 
England Journal of Medicine in October 2006 
showing that 80% of lung cancer deaths 
could be prevented by early detection 
through CT scans (The International Early 
Lung Cancer Action Program Investigators 
2006).
The article disclosed that it was funded, in 
part, by the Foundation for Lung Cancer: 
Early Detection, Prevention & Treatment.
No conflict of interest was disclosed, 
although Henschke does have patents 
related to CT scanning.
What was not disclosed was that the 
Foundation was almost completely 
underwritten by a Liggett Group, a cigarette 
manufacturer.  
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Many researchers now view the 
research as tainted by tobacco 
money.  
“I would never publish a paper 
dealing with lung cancer from a 
person who had taken money from 
a tobacco company,” Catherine 
DeAngelis, editor of the Journal of 
the American Medical Association.  
Critics have questioned Henschke’s
research.  The NCI is sponsoring a 
$200 million clinical trial to 
determine whether CT scans are 
more effective than chest X-rays at 
lung cancer detection/prevention 
(Harris 2008).  

29

Recent case of undisclosed COI
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What Should be Done about COIs
in Biomedical Research

Sometimes disclosure is not enough.
Conflict management involves 
implementing mechanisms to minimize the 
impact of the COI.
For example, an independent committee 
could review research design, data, 
publications, and other aspects of research 
to ensure that standards of quality and 
integrity are upheld.
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What Should be Done about COIs
in Biomedical Research

Some COIs are so problematic that conflict 
management and disclosure are not 
enough.
Some COIs should be prohibited or 
avoided.  
E.g. the NIH and NSF will not allow 
scientists to serve as peer reviewers for 
grants submitted by colleagues at the same 
institution, supervisors, students, or former 
students.
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What Should be Done about COIs
in Biomedical Research

Universities have adopted rules limiting the 
amount of stock the researchers can own in 
a company that sponsors their research.
The NIH prohibits intramural scientists from 
consulting with industry for pay, owning 
stock in pharmaceutical or biotech 
companies, or receiving money to give 
lectures to universities (with some 
exceptions).
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What Should be Done about COIs
in Biomedical Research

Factors to consider when deciding whether to 
prohibit a COI:
The strength of the COI: how likely is it to 
affect judgment, decision-making or 
behavior?
The ability to manage the COI.
The consequences of prohibiting the COI: will 
prohibiting the COI have an adverse impact 
on research?
Trust: how does the COI affect the public’s 
trust in research?
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What Should be Done about COIs
in Biomedical Research
Other policies

Registration of clinical trials in a publicly accessible 
database.
Contracts with companies: don’t allow companies to 
block publication or delay it for an unreasonable 
period of time.
Government funding of clinical trials to counter-
balance industry funding.  Comparative trials can be 
very useful.
More radical: banning or severely limiting industry 
funded academic research?  
Banning some types of funding: tobacco?  
Pharmaceutical?  Biotech?  
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Conclusions
Three basic approaches to the problem of money and 
science:  1) capitalist/laissez faire, 2) socialist/idealist, 3)
pragmatist/realist. 
The capitalist approach is problematic because money in 
science can have detrimental impacts on science and 
society.  COIs are one example of these problems but there 
are others, such as intellectual property issues.
The socialist approach also has problems because you can’t 
really take the money out of science.  
The best approach is pragmatic: live with the problems and 
deal with them in a reasonable way through regulations and 
guidelines.  
The best (most realistic) approach to develop and 
implement policies to control the adverse effects of COIs on 
the quality and integrity of research.
Thanks for inviting me to speak. Any questions?
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