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Policy Of The American Society of Gene Therapy on Financial Conflict of Interest in 
Clinical Research 
Potential conflicts of interest may arise in the course of all clinical research, including gene 
therapy. In principle, the ethical standards for clinical research in gene therapy should be the 
same as those demanded in all areas of medicine. Therapeutic agents used in clinical trials 
are often produced by for-profit companies, which can give rise to circumstances that present 
a financial conflict of interest to the investigators. An extreme case would be that a clinical 
reagent, be it a small molecule, a protein or a gene transfer vector, that is manufactured by a 
company wholly or partly owned by the Principal Investigator conducting the clinical trial. The 
guiding principle is clear: clinical investigators must be able to design and carry out clinical 
research studies in an objective and unbiased manner, free from conflicts caused by 
significant financial involvement with the commercial sponsors of the study. 

Clinical trials are often sponsored by industry, where legitimate costs in conducting the 
research are covered. The Regulations on Objectivity in Research and the Investigator 
Financial Disclosure Policy adopted by the National Institutes of Health and the National 
Science Foundation on July 3, 1996 have established that: "Investigators are required to 
disclose to the institution a listing of Significant Financial Interests (and those of his/her 
spouse and dependent children) that would reasonably appear to be affected by the f research 
proposed for funding by the PHS. The institution will review those disclosures and determine 
whether any of the reported financial interests could directly and significantly affect the 
design, conduct, or reporting of the research and if so, the institution must report the 
existence of such conflicting interests to the PHS Awarding Component and act to protect 
PHS-funded research from bias due to the conflict of interest". The same documents also 
established significant financial interests as equity ownership in companies exceeding 5%, 
and/or aggregate payments received from companies in excess of $10,000/year. Academic 
institutions have also established policies governing investigators' financial conflicts of 
interest that are consistent with these federal regulations. 

The American Society of Gene Therapy is not a regulatory body and it should beware from 
becoming one. However, in order to pursue its mission to promote gene therapy research and 
development, the Ethics Committee recommends to the Board of Directors to adopt the 
following resolution: 

"In Gene Therapy trials, as in all other clinical trials, the best interest of the patients must be 
always primary. International, national and institutional guidelines on standards of care must 
be rigorously followed, approved protocols strictly adhered to, serious adverse events 
promptly reported to all appropriate regulatory and review bodies. Relevant federally and 
institutionally established regulations and guidelines in financial conflicts must also be abided 
by. In addition, all investigators and team members directly responsible for patient selection, 
the informed consent process and/or clinical management in a trial must not have equity, 
stock options or comparable arrangements in companies sponsoring the trial. The American 
Society of Gene Therapy requests its members to abstain from or to discontinue any 
arrangement that is not consonant with this policy." 
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American Society of Gene Therapy establishes ethical 

policy to guide clinical trials 

MILWAUKEE—The Board of Directors of the American Society of 

Gene Therapy (ASGT) has approved a policy for ethical 

standards involving gene therapy clinical studies. The policy, 

which was developed by the Ethics Committee of ASGT, will 

help ensure the safety of all patients participating in gene 

transfer studies and that researchers involved in clinical studies 

are free from financial conflicts of interest. Members of the 

Society have been notified of the new policy. 

According to ASGT president, Savio L. C. Woo, Ph.D., "This 

policy is a significant step forward in addressing the safety and 

interests of the many patients who volunteer in such trials. 

Patients should know that investigators have their best interest 

in mind, are practicing in an objective manner and are not in 

any way influenced by financial incentives." 

Potential conflicts of interest may arise in the course of all 



clinical research, including gene therapy. In principle, the ethical 

standards for clinical research in gene therapy should be the 

same as those demanded in all areas of medicine. Therapeutic 

agents used in clinical trials are often produced by for-profit 

companies, which can give rise to circumstances that present a 

financial conflict of interest to the investigators. An extreme 

case would be that a clinical reagent, be it a small molecule, a 

protein or a gene transfer vector, that is manufactured by a 

company wholly or partly owned by the Principal Investigator 

conducting the clinical trial. The guiding principle is clear: 

clinical investigators must be able to design and carry out 

clinical research studies in an objective and unbiased manner, 

free from conflicts caused by significant financial involvement 

with the commercial sponsors of the study. 

Clinical trials are often sponsored by industry, where legitimate 

costs in conducting the research are covered. The Regulations 

on Objectivity in Research and the Investigator Financial 

Disclosure Policy adopted by the National Institutes of Health 

and the National Science Foundation on July 3, 1996 have 

established that: "Investigators are required to disclose to the 

institution a listing of Significant Financial Interests (and those 

of his/her spouse and dependent children) that would 

reasonably appear to be affected by the research proposed for 

funding by the Public Health Services. The institution will review 

those disclosures and determine whether any of the reported 

financial interests could directly and significantly affect the 



design, conduct, or reporting of the research and if so, the 

institution must report the existence of such conflicting 

interests to the PHS Awarding Component and act to protect 

PHS-funded research from bias due to the conflict of interest." 

The same documents also established significant financial 

interests as equity ownership in companies exceeding 5%, 

and/or aggregate payments received from companies in excess 

of $10,000/year. Academic institutions have also established 

policies governing investigators' financial conflicts of interest 

that are consistent with these federal regulations. 

The American Society of Gene Therapy is not a regulatory body 

and it should beware of becoming one. However, in order to 

pursue its mission to promote gene therapy research and 

development, the following is the statement approved by the 

Board of Directors: "In Gene Therapy trials, as in all other 

clinical trials, the best interest of the patients must be always 

primary. International, national and institutional guidelines on 

standards of care must be rigorously followed, approved 

protocols strictly adhered to, serious adverse events promptly 

reported to all appropriate regulatory and review bodies. 

Relevant federally and institutionally established regulations and 

guidelines in financial conflicts must also be abided by. In 

addition, all investigators and team members directly responsible 

for patient selection, the informed consent process and/or 

clinical management in a trial must not have equity, stock 

options or comparable arrangements in companies sponsoring 



the trial. The American Society of Gene Therapy requests its 

members to abstain from or to discontinue any arrangement 

that is not consonant with this policy." 

Gene therapy is a revolutionary approach to fight and prevent 

disease. The ASGT is the largest medical professional 

organization representing researchers and scientists dedicated 

to discovering new gene therapies. ASGT was established in 

1996, and has grown to more than 2,000 members. It is 

committed to promoting and fostering the exchange and 

dissemination of information and ideas related to gene therapy, 

to encouraging the general field of research involving gene 

therapy and to promoting professional and public education in all 

areas of gene therapy. 

Editor's Note: The Policy of the American Society of Gene 

Therapy on Financial Conflict of Interest in Clinical 

Research can be viewed on the society's Web site at 

www.asgt.org/policy . 

### 
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DeGETTE ANNOUNCES SUPPORT FOR 
HHS HUMAN RESEARCH REFORMS 

WASHINGTON, D.C. - U.S. Rep. Diana DeGette (D-CO) announced today support for the 
Department of Health and Human Services' (HHS) initiative to increase education, training and 
consent in human subject research programs across the country. 

Secretary Donna Shalala announced this week that the Department of Health and Human Services is 
taking steps to improve human subject protections in medical research. The specific measures 
include: 

• Increasing education and training of investigators, research staff and Institutional 
Review Board (IRB) members; 

• Improving the informed consent process; and, 
• Addressing conflict of interest concerns. 

"This is an important first step for improving our nation's human subject protections in medical 
research and I welcome these measures, as they will undoubtedly address some critical problems 
with our nation's medical research system," according to Rep. Diana DeGette. 

"A rash of recent reports have brought the nation's attention to unfortunate incidences of abuse by 
some researchers and institutions. These incidences have raised concerns that human subject 
research requires a more thorough informed consent process and IRB review. 

" I believe the HHS proposals address some of the concerns raised by their Inspector General in the 
report entitled, Protecling Human Research Subjects: Status of Recommendations. However, as the 
Inspector General noted, legislation is needed to address some of its recommendations. 

"As a result, I am preparing bipartisan legislation to overhaul and improve our nation's regulation of 
human research programs. While I applaud the Administration for taking this critical step, there are 
additional measures that require legislative action and I hope that Congress will address the issue 
this year." 
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Patients who volunteer to piirticipate in gene therapy and other clinical trials deserve to be fully 

infonned about the trials and fully protected from unnecessary risks. The Administration 

deserves credit for acting promptly to address these problems. We need to do all wc can to 

ensure the safety of patients in research, projects throughout clinical medicine. 
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H e a l t k P o l i c y R e p o r t 

U N E A S Y A L L I A N C E 

Clinical Investigators 
and the Pharmaceutical Industry 

THOMAS BODENHEIMER, M.D. 

C LINICAL practice is changing rapidly. New 
cardiovascular drugs, antiinflammatory drugs, 
cancer chemotherapy, and other pharmaco­

logic weapons are being added to physicians' thera­
peutic armamentarium virtually daily. Most clinical 
studies that bring new drugs from bench to bedside 
are financed by pharmaceutical companies. Many of 
these drug trials are rigorously designed, employing 
the skills of outstanding clinical researchers at leading 
academic institutions. 

But academic medical centers are no longer the sole 
citadels of clinical research. The past 10 years have 
seen the spectacular growth of a new research model. 
Commercially oriented networks of contract-research 
organizations (CROs) and site-management organi­
zations (SMOs) have altered the drug-trial landscape, 
forcing academic medical centers to rethink their par­
ticipation in industry-funded drug research. 

The infusion of industry dollars into an industry-
investigatftr partnership has clearly improved clinical 
practiceHfet the medical literature contains many ar­
ticles expressing concern about industrial funding of 
clinical research. Stelfox et al. found that authors 
whose work supported the safety of calcium-channel 
antagonists had a higher frequency of financial rela­
tionships with the drugs' manufacturers than authors 
whose work did not support the safety of these med­
ications.1 Davidson reported that results favoring a 
new therapy over a traditional one were more likely 
if the study was funded by the new therapy's manufac­
turer.2 Cho and Bero demonstrated that articles from 
symposiums sponsored by a single drug company were 
more likely than articles without company support 
to have outcomes favorable to the sponsor's drugs.3 

Friedberg et al. reported that 5 percent of industry-
sponsored pharmacoeconomic studies of cancer drugs 
reached unfavorable conclusions about the company's 
products, as compared with 38 percent of studies with 
nonprofit funding that reached similar conclusions.^ 

How much influence does industry have over tHe 
work and products of the research community? Can 
practicing physicians trust the information they re­

ceive about the medications they are prescribing? Does 
the shift from the academic to the commercial re­
search sector give industry too much control over clin­
ical drug trials? 

In this report, I discuss some of the problems 
raised by pharmaceutical-industry funding of drug 
trials, problems that may deepen as trials are increas­
ingly conducted by commercial organizations. I in­
terviewed 39 participants in the process: 6 pharma­
ceutical executives, 12 clinical investigators, 9 people 
from university research offices, 2 physicians with 
CROs, 8 people who have studied the process of 
clinical drug trials, and 2 professional medical writ­
ers. Each interview consisted of standard questions 
plus an opportunity for the interviewees to discuss 
the industry-investigator relationship in a general 
way. Several interviewees preferred not to allow the 
use of their names in the article. 

THE CLINICAL-DRUG TRIAL SYSTEM 

The Food and Drug Administration (FDA) re­
quires manufacturers to show that their products 
pass tests of efficacy and safety.5,6 For such drugs as 
antibiotics for acute infections, large populations and 
long time lines are seldom needed to establish effi­
cacy and safety. With the new emphasis on preven­
tion and treatment of chronic diseases, however, clin­
ical drug research has changed. Many people must 
take antihypertensive drugs and lipid-lowering drugs 
for many years in order to prevent relatively few un-
desired clinical end points.7 To establish the efficacy 
and safety of preventive products and products de­
signed to treat chronic disease, clinical trials must be 
large, lengthy, and conducted at multiple centers, 
because a single site cannot recruit enough patients 
to ensure statistical validity. 

The average cost of developing one new drug is 
estimated to be $300 million to $600 million.8 Of the 
$6 billion in industry-generated money for clinical 
trials worldwide yearly, about $3.3 billion goes to in­
vestigators in the United States.9 Seventy percent of 
the money for clinical drug trials in the United States 
comes from industry rather than from the National 
Institutes of Health (NIH). 

THE SHIFT TO COMMERCIAL 
DRUG NETWORKS 

Until recently, the pharmaceutical industry needed 
academic physicians to perform drug trials for three 
reasons: companies did not have the in-house exper­
tise to design trials themselves, academic medical cen­
ters provided patients as subjects for trials, and com­
panies needed the prestige of academic publications 
to market their products. Lately, industry's depend­
ence on academia has weakened: industry employs 
top-level research physicians to design and interpret 
drug trials, and community physicians have become 
a reliable source of patients. 
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Moreover, pharmaceutical firms are frustrated 

with academic medical centers. Most medical schools 
and teaching hospitals require that industry-investi­
gator agreements be approved by an office of spon­
sored research. Slow review of industry proposals by 
academic research offices and institutional review 
boards (which must review all trials to protect pa­
tients' safety10) delays the starting dates of trials. 
Since academic physicians have multiple responsibil­
ities in teaching, research, and patient care, trials 
may proceed more slowly than the pharmaceutical 
firms desire. For each day's delay in gaining FDA ap­
proval of a drug, the manufacturer loses, on average, 
$1.3 million. Speed is paramount for pharmaceutical 
firms. 

To expedite trials, industry is turning from academ­
ic medical centers to a growing for-profit market­
place whose key players are CROs and SMOs. 1 1 1 3 In 
1991, 80 percent of industry money for clinical trials 
went to academic medical centers; by 1998, the fig­
ure had dropped precipitously to 40 percent.14 Evi­
dence suggests that the commercial sector completes 
trials more rapidly and more cheaply than academic 
medical centers.11 

Because multicenter trials may involve hundreds 
of sites and investigators, few pharmaceutical manu­
facturers choose to manage the trials themselves. 
CROs, which employ physician-scientists, pharma­
cists, biostatisticians, and managers, offer manufac­
turers a menu of services. Large drug companies of­
ten create their own study designs and contract with 
CROs to develop a network of sites, implement the 
trial protocol at those sites, and send report forms 
to the sponsoring company, which performs the data 
analysis. Smaller pharmaceutical firms may hire a CRO 
to manage the entire trial, including study design, 
data analysis, and preparation of FDA applications 
and journal articles. Several hundred CROs compete 
for the drug-trial business; the largest are Quintiles 
Transnational and Covance. 

CROs may use both academic medical centers and 
community physicians to recruit patients for a trial. 
In the community arm of drug trials, yet another in­
termediary has entered the picture, the SMO. CROs 
may subcontract with for-profit SMOs to organize 
networks of community physicians, ensure rapid en­
rollment of patients, and deliver case-report forms to 
the CRO. Some trials have four layers (manufacturer, 
CRO, SMO, and physician-investigator), a situation 
reminiscent of the multitiered managed-care model 
(employer, health maintenance organization, inde­
pendent practice association, and physician). Three 
of the largest SMOs are Clinical Studies Limited, 
Hill Top Research, and Affiliated Research Centers. 
SMOs provide community-physician investigators with 
administrative support and help market investigators' 
services to pharmaceutical companies.15 They have 
been criticized for producing data of poor quality, in­

adequately training investigators, and costing more 
than a system of independent sites unassociated with 
an SMO.13-15 

Competition for drug-trial money has stiffened as 
hundreds of CROs, SMOs, academic medical centers, 
and independent nonacademic sites scramble for a 
larger piece of the pie. According to Gregg Fromell 
of Covance, a leading CRO, "academic medical cen­
ters have a bad reputation in the industry because 
many overpromise and underdeliver." In contrast, crit­
ics, including Dr. Sidney Wolfe of Public Citizen, 
view CROs and the commercial drug-trial network 
as handmaidens of pharmaceutical companies, con­
cerned with the approval and marketing of drugs rath­
er than with true science. WTiereas the academic and 
commercial drug-trial sectors can be seen as distinct 
networks with conflicting cultures, they also interlock, 
since CROs often act as intermediaries between drug 
companies and academic investigators. 

Several academic medical centers are fighting to 
regain lost market share, transforming themselves into 
research networks to compete with the commercial 
drug-trial sector.1416 Columbia University, Cornell 
University, and New York Presbyterian Hospital have 
created a Clinical Trials Network as a joint venture. 
With funding from both industry and NIH sources, 
the network brings together academic researchers and 
community-based physicians in cardiology, hcpatol-
ogy, neurology, and oncology. The network has in­
stituted required training for all participants and has 
centralized contracting, budgeting, and reimburse­
ment systems. The network plans to be financially self-
sufficient in a few years. Director Michael Leahey says, 
"Our goal is to take clinical research back from for-
profit companies and place it where it rightfully be­
longs — in networks that are partnerships between 
academic medicine and community practice. We are 
trying to formulate a real alternative to the for-profit 
drug-trial entrepreneurs." 

In 1997 the University of Pittsburgh Medical Cen­
ter Health System chartered the Pittsburgh Clinical 
Research Network (PCRN), a single point of contact 
between industry and clinical researchers in academ­
ic and community sites. PCRN provides the admin­
istrative procedures associated with clinical trials in 
such areas as contracting, institutional-review-board 
approval, and project management. Academic research 
expertise and a large hospital and community-prac­
tice network give PCRN resources unavailable to most 
commercial SMOs. PCRN's medical director, David 
Watkins, feels that "academic medical centers are sleep­
ing giants that are beginning to awaken and respond 
to industry's needs." 

Duke University and the University of Rochester are 
also leaders in developing academic clinical-research 
networks. Some academic medical centers will prob­
ably succeed in revamping their drug-trial business; 
others will fail. 1 
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INDUSTRY-INVESTIGATOR,, .,„.... 
RELATIONSHIPS 

Trial Design 

A company seeking FDA approval for a product 
often designs a clinical trial in its research division 
and circulates the proposed design to recognized in­
vestigators in that field. I f the company has no in-
house expertise, outside investigators are asked to 
design the trial. In some cases, company and academ­
ic investigators form a steering committee to discuss a 
trial protocol. In an interview, Dr. Thierry Lejemtel, 
of the Albert Einstein College of Medicine Division 
of Cardiology, said that 20 years ago outside inves­
tigators designed the studies, but that now compa­
nies write the protocols and bring in outside inves­
tigators pro forma, with little intention of changing 
the study design. In-house control is more likely in 
the commercial sector than in the academic sector, 
because ofthe limited expertise of many communi­
ty-physician investigators. 

Sometimes an investigator will propose a drug tri­
al to the drug's manufacturer. Two investigators inter­
viewed, including Steven Cummings, professor of 
medicine and epidemiology at the University of Cali­
fornia at San Francisco, found that companies' mar­
keting departments, which often rule on studies to be 
conducted after a drug has received FDA approval, de­
clined to fund clinically important studies at least part­
ly because the results might reduce sales ofthe drug. 

Companies may design studies likely to favor their 
products. Bero and Rennie, in an article worth study 
by all physicians, catalogue the methods companies 
can use to produce desired results.17 

I f a drug is tested in a healthier population (young­
er, with fewer coexisting conditions and with milder 
disease) than the population that will actually receive 
the drug, a trial may find that the drug relieves symp­
toms and creates fewer adverse effects than will ac­
tually be the case.17 Rochon et al. found that only 2.1 
percent of subjects in trials of nonsteroidal antiin-
Hammatory drugs were 65 years of age or older, even 
though these drugs are more commonly used and 
have a higher incidence of side effects in the elderly.18 

I f a new drug is compared with an insufficient dose 
of a competing product, the new drug will appear 
more efficacious.17 Rochon et al. concluded that trials 
of nonsteroidal antiinflammatory drugs always found 
the sponsoring company's product superior or equal 
to the comparison product; in 48 percent ofthe trials, 
the dose ofthe sponsoring company's drug was high­
er than that of the comparison drug.19 According to 
Johansen and Gotzsche, most trials comparing flu­
conazole with amphotericin B used oral, not intrave­
nous, amphotericin B, thereby favoring fluconazole, 
because oral amphotericin B is poorly absorbed.20 

Clinical trials often use surrogate end points that 
may not correlate with more important clinical end 
points. Companies may study many surrogate end 

points-ahd;publish results only for those that favor 
their product.7'1721 

Data Analysis 

A study's raw data are generally stored centrally at 
the company or CRO. Investigators may receive only 
portions of the data. Some principal investigators 
have the capacity to analyze all the data from a large 
trial, but companies prefer to retain control over this 
process. 

A physician-executive at one company explained, 
"We are reluctant to provide the data tape because 
some investigators want to take the data beyond where 
the data should go." Several investigators, including 
Dr. Lejemtel, countered that industry control over 
data allows companies to "provide the spin on the data 
that favors them." In the commercial sector, where 
most investigators are more concerned with reim­
bursement than with authorship, industry can easily 
control clinical-trial data. 

Publishing the Results 

For academic investigators, publication in peer-
reviewed journals is the coin ofthe realm. For phar­
maceutical firms, in contrast, the essential product is 
the new-drug application to the FDA. In the absence 
of FDA approval, no journal article is worth a cent 
to a drug company. Yet publication in prestigious jour­
nals is important, to persuade physicians to prescribe 
the company's products. 

Some multicenter trials have publication commit­
tees, which may be dominated by in-house or outside 
investigators, that write up die results for publication. 
In other cases, the company or CRO writes the re­
ports fbr publication, circulating draft manuscripts to 
the investigators who will be listed as authors. Author­
ship may be determined by such criteria as who partic­
ipated in designing the study, who enrolled the most 
patients, and who has a prominent name in the field. 

Control over Publication 

Many academic medical centers review contracts 
between industry and investigators, insisting on the 
investigator's right to publish the trial's results and 
allowing the company prepublication review, with a 
time limit of 60 to 90 days. Nikki Zapol, head ofthe 
sponsorcd-research office of Massachusetts General 
Hospital, estimates that 30 to 50 percent of contracts 
submitted by companies have unacceptable publica­
tion clauses that must be renegotiated. 

In a survey of life-science faculty members, 27 per­
cent of those with industry funding experienced de­
lays of more than six months in the publication of 
their study results.22 Chalmers argues that the results 
of substantial numbers of clinical trials are never pub­
lished at all. 2 3 

In 1996, Canadian investigator Nancy Olivieri and 
colleagues found that deferiprone, used to treat thai-
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assemia major, could worsen hepadc fibrosis. Apotex, 
the sponsoring company, threatened legal action if 
Olivieri published the findings. The contract between 
Apotex and Olivieri forbade disclosure of results for 
three years after the study without die company's con­
sent. An article was eventually published.24 2 5 

In 1987, the manufacturer of Synthroid (levothy-
roxine) contracted with University of California re­
searcher Betty Dong to study whether Synthroid was 
more effective than competing thyroid preparations. 
In 1990, Dong found Synthroid to be no more effec­
tive than other preparations, including generic prep­
arations. The sponsoring company refused to allow 
the findings to be published; the contract with Dong 
stipulated that no information could be released with­
out the consent of the manufacturer. An article was 
finally published in 1997.26 

Six investigators interviewed for this report cited 
cases of articles whose publication was stopped or 
whose content was altered by the funding company. 
In one case, according to Dr. Cummings, the com­
pany held up the prepublication review process for 
over half a year, then requested pages of detailed re­
visions that would have made the manuscript more 
favorable to the company's official marketing position. 
During the delay, the company secretly wrote a com­
peting article on the same topic, which was favorable 
to the company's viewpoint. 

In another case, the drug being investigated did 
not work. The investigator argued that scientific in­
tegrity required publishing the findings. The com­
pany never refused to publish, but it stalled until the 
investigator lost interest. 

Another investigator, most of whose relations with 
industry have been without problems, related the case 
of two trials of the same drug, one more favorable 
to the company. Despite a protest from the investi­
gator, the results of the less favorable trial were never 
published. 

A fourth investigator found that a drug he was 
studying caused adverse reactions. He sent his manu­
script to the sponsoring company for review. The 
company vowed never to fund his work again and 
published a competing article with scant mention of 
the adverse effects. 

Dr. Curt Furberg, professor of public health sci­
ences at Wake Forest University School of Medicine 
and principal investigator in a study whose results were 
unfavorable to the sponsoring company, refused to 
place his name on the published results of the study, 
because the sponsor was "attempting to wield undue 
influence on the nature of the final paper. This effort 
was so oppressive that we felt it inhibited academic 
freedom."27 

A sixth investigator recounted two examples of sup­
pressed manuscripts regarding negative studies whose 
results were sufficiently important to publish. 

In scenarios such as these, the frequency of which 

is unknown, companies repeatedly delay publication, 
eventually exhausting investigators who are busy with 
other projects. One industry executive explained that 
such cases result from priority setting within the com­
pany; with limited personnel to produce publications, 
certain trials take precedence over others. However, 
as one investigator described it, "when results favor 
the company, everything is great. But when results are 
disappointing, there is commonly an effort to spin, 
downplay, or change findings." A CRO executive add­
ed that "industry obstruction to publishing is a big 
problem. They are nervous if bad data comes out 
and gets into the mass media." Investigators in the 
commercial sector may be less concerned than those 
in academia with contract clauses guaranteeing their 
right to publish, thereby giving industry greater con­
trol over publications. 

Authorship 

In the past, publications were written by a study's 
principal investigator. More recently, a practice that 
one might call the nonwriting author-nonauthor 
writer syndrome has developed. Many interviews con­
ducted for this report confirmed the wide prevalence 
of this syndrome in publications of drug-trial reports, 
editorials, and review articles. The syndrome has two 
features: a professional medical writer ("ghostwrit­
er") employed by a drug company, CRO, or medical 
communications company, who is paid to write an ar­
ticle but is not named as an author; and a clinical in­
vestigator ("guest author"), who appears as an author 
but does not analyze the data or write the manu­
script.28 3 0 Ghostwriters typically receive a packet of 
materials from which they write the article; they may 
be instructed to insert a key paragraph favorable to 
the company's product. 

The nonwriting author, who may be uninvolved 
in the research and have been requested to author the 
article to enhance its prestige, has final control over 
the manuscript. But many of these authors are busy 
and may not perform a thorough review. This guest-
ghost syndrome3132 is a growing phenomenon, par­
ticularly in the commercial sector, where community-
physician investigators have little interest in authorship. 

In one study, 19 percent of the articles surveyed had 
named authors who did not contribute sufficiently 
to the articles to meet the criteria for authorship of 
the International Committee of Medical Journal Ed­
itors. Eleven percent had ghostwriters who contrib­
uted to the work but were not named as authors.33 3 4 

In justifying the nonwriting author-nonauthor writ­
er syndrome, one industry executive explained that 
professional medical (ghost) writers are well trained, 
that investigators may be too busy to write, and that 
"nonwriting authors" are at fault if they do not care-
fully review ghostwritten manuscripts. An alternative 
view, articulated by Eric Campbell, of the Institute 
for Health Policy at Massachusetts General Hospital 
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and Harvard Medical School, holds that "a manu­
script represents the accumulation of the intellectual 
and physical processes conducted under the aegis of 
a study and should be produced by the people who 
have actually been involved in the design, conduct, 
and supervision of the research." Tim Franson, Vice 
President for Clinical Research and Regulatory Af­
fairs at Eli Lilly, believes that "any parties, be they 
industry staff, investigators, or others who contribute 
to the content of articles should have their names 
listed on the article." 

CONCLUSIONS 

Without industry funding, important advances in 
disease prevention and treatment would not have 
occurred. In the words of Lee Goldman, chairman 
of the Department of Medicine, University of Cali­
fornia at San Francisco, "companies translate biolog­
ic advances into useable products for patients. They 
do it for a profit motive, but they do it, and it needs 
to be done." Investigators interviewed for this report 
confirmed that many collaborations with pharmaceu­
tical companies were conducted on a high profes­
sional level. 

But when results are disappointing for a company, 
conflicts may develop. Dr. Furberg, with years of ex­
perience in industry-funded drug trials, stated: "Com­
panies can play hardball, and many investigators can't 
play hardball back. You send the paper to the com­
pany for comments, and that's the danger. Can you 
handle the changes the company wants? Will you 
give in a little, a little more, then capitulate? It's tricky 
for those who need money for more studies." 

Although academic-industry drug trials have been 
tainted by the profit incentive, they do contain the 
potential for balance between the commercial inter­
ests of industry and the scientific goals of investiga­
tors. In contrast, trials conducted in the commercial 
sector are heavily tipped toward industry interests, 
since for-profit CROs and SMOs, contracting with in­
dustry in a competitive market, will fail if they offend 
their funding sources. The pharmaceutical industry 
must appreciate the risks inherent in its partnership 
with the commercial drug-trial sector: potential pub­
lic and physician skepticism about the results of 
clinical drug trials and a devaluation of the insights 
provided through close relationships with academic 
scientists. 

A number of authors have recommended changes 
to resolve the problems of clinical drug trials."'35"37 

An essential ingredient of any solution is increasing 
the independence of investigators to conduct and 
publish their research. Some investigators interviewed 
for this article felt that drug trials should be funded 
by industry but that design, implementation, data 
analysis, and publication should be controlled en­
tirely by academic medical centers and investigators. 
The rise of the commercial sector — which reduces 

rather than enhances the independence of investiga­
tors — appears to be moving drug trials in the op­
posite direction. 

I am indebted to Janice Kohn for research assistance. 
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HEADLINE: Human gene therapy trials placed under the microscope 

BYLINE: By Michael Lasalandra 

BODY: 
Gene therapy researchers must be more careful in protecting patients, ethicists said yesterday in the 

aftermath of problems found by the Food and Drug Administration at St. Elizabeth's Medical Center in 
Brighton. 

"Gene therapy, because it has been pushing hard to advance fast, has clearly gotten sloppy in many 
areas of subject protection," said Arthur Caplan of the University of Pennsylvania. 

"They've got to get on top of things because, if they don't, the whole field is going to be set back a 
decade." 

Such experiments must be subject to stronger oversight and should be limited to only a few institutions, 
said George Annas, an ethicist at Boston University. 

"They're not doing what they say they're doing," he said. "You have a protocol, you follow it." 

The FDA cited St. Elizabeth's researchers, led by Dr. Jeffrey Isner, with numerous violations of the 
protocol for their study. The work involves giving genetically engineered DNA to cardiac patients to 
grow new blood vessels. 

The trial was halted in March, after the government started taking a closer look at gene therapy trials 
following the death of a subject in Pennsylvania. 

A "warning letter" dated April 28 explained why the St. Elizabeth's program was shut down. 

The violations noted by the FDA included the enrollment of a cancer patient and the failure to report the 
death of a patient to the hospital's internal review board. 

Isner declined to comment yesterday, but is filing an official response to the FDA letter. 

According to Annas, acceptance of the cancer patient into the study had to be a mistake. 

"They're either sloppy or fraudulent," he said. " I like to think they're sloppy." 

The FDA said the gene therapy, which involves injections of VEGF, or vascular endothelial growth 
factor, may have caused the cancer patient's tumor size to double. 

The FDA said inclusions of ineligible subjects not only harm patients, but also skew study results. 

Concerning the failure to report a patient's death to the hospital's review board, Annas said he doubts 
Isner was trying to hide the fact, since he had reported it elsewhere. 
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"But researchers have a hard time taking these IRBs (internal review boards) seriously," he said. 
"They've always been treated as a bureaucratic hurdle rather than an integral part of research." 

Caplan said IRBs are underfunded. "They're all volunteers," he said. "All they get is their cookies and 
coffee. IRBs are underfunded, understaffed, overworked and overwhelmed. They do what they can, but 
they don't have the resources. It's a flea trying to steer a dinosaur." 

Caplan said IRBs must be sufficiently funded and said all researchers should be required to take a course 
in human-subject experimentation and be certified. 

But Caplan said the problem of protecting human subjects is not limited to gene therapy trials. 

"These are problems that you find across the board in medical research," he said. 

Annas decried the secrecy surrounding such experiments, which he said is fueled by the profit motive. 

The St. Elizabeth's trials are co-sponsored by Vascular Genetics, of Durham, N.C., a company Isner 
co-founded. 
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BODY: 
WASHINGTON - With gene therapy protocols under intensified scrutiny ever since an 18-year-old 

volunteer died from participating in an experiment at the University of Pennsylvania, the FDA has 
issued a warning letter to Jeffrey Isner, chief of vascular medicine at St. Elizabeth's Medical Center in 
Boston, documenting deficiencies in gene therapy studies he is conducting with Vascular Genetics 
Inc.'s angiogenic vector, vascular endothelial growth factor plasmid (VEGF-2). 

The warning letter comes in response to deficiencies noted following a March 22, inspection of the 
studies in cardiac and peripheral artery disease, and addresses Isner's role as a clinical investigator. The 
agency will address deficiencies of the sponsors - Vascular Genetics, St. Elizabeth's and Isner - in a 
separate letter. The four gene therapy studies were placed on clinical hold in February. 

The letter highlights the failure to enroll only patients who met the protocol eligibility criteria, the failure 
to report adverse events, including a death, to the institutional review board, irregularities with an 
informed consent document, and the failure to maintain adequate case histories. The letter notes that the 
"deviations in these studies appear to be the result of a serious lack of knowledge of your responsibilities 
as principal investigator including supervision of personnel." 

"We are working with all of our sites to ensure they understand their responsibilities," said John 
Gumming, president of privately held, Durham, N.C.-based Vascular Genetics - a study sponsor. "We've 
offered all of our resources to help him address any problems." 

The warning letter details deficiencies found at St. Elizabeth's for which Isner, as principal investigator, 
is responsible. The agency highlights a patient who was enrolled in the study despite evidence of 
potential lung cancer. Because VEGF-2 spurs the growth of new blood vessels, the protocol for the study 
prohibits patients with any signs of cancer from enrolling, in order to prevent the gene therapy from 
fueling cancer growth. 

The patient in question was diagnosed with lung cancer after treatment with the study vector. Gumming 
said he doesn't know what happened in the case of this particular patient and why investigators found the 
former smoker eligible for the study. But he called the event "troubling." 

"We are, as the sponsors, very concerned that every patient meets the very strict eligibility criteria in the 
protocol," Gumming said. "That in no way minimizes what happened to this patient. We are working 
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very hard with all of our trial sites to ensure there are no more problems. When something like this 
happens you ask yourself, 'have we failed somewhere to educate our investigators?'" 

In addition, the letter documents a patient who suffered cardiac arrest in the perioperative period 
following a direct injection of VEGF-2 into the heart. The patient ultimately suffered multi-system organ 
failure and died more than four months following the gene therapy procedure. The agency found the 
death hadn't been reported to the Institutional Review Board (IRB). While not commenting on the IRB 
matter, Gumming said the death had been reported to the FDA in a timely manner. 

In addition, the FDA took issue with Isner conducting an anatomic and histopathologic examination of 
the heart of this patient when Isner isn't board certified in pathology. 

The agency also found the case histories and medical records were incomplete for some of the subjects 
in a number of the four clinical trials Isner oversaw. 

"I've talked to some people who said if this study had been conducted at another time we wouldn't be on 
clinical hold right now," Gumming said. " I don't know about that. But we are in a period of significant 
scrutiny - we aren't the only gene therapy company on hold - and we must be sure we are complying 
with FDA." 

As with all FDA warning letters issued to clinical investigators, Isner has 15 business days to respond to 
the issues raised in the warning letter. If Isner fails to correct the deficiencies identified by the agency, 
he risks losing his right to investigate new drugs and the termination of the VEGF-2 gene therapy IND. 

BioWorld Today was unable to contact Isner. Gumming said Vascular Genetics had completed 
enrollment for three of the four trials currently on hold, and is working to gather the information 
necessary to get the hold on the final study lifted, n 
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BODY: 
Allegations of misconduct in gene therapy experiments at St. Elizabeth's Medical Center in Boston 

and a death after gene treatment in Pennsylvania have intensified public unease about the new unproven 
technology, but scientists and science officials say the problems reflect a much broader concern about 
the safety of all research on human beings. 

They say the public shouldn't conclude that gene therapy researchers are particularly lax or the 
technology is inherently dangerous. Instead, regulators are growing less tolerant of exposing people to 
hazardous research of all kinds, and the high profile field of gene therapy is just caught in the 
spotlight. "This is a problem of clinical medicine, not a problem of gene therapy," said Dr. Harold 
Varmus, until recently the director of the National Institutes of Health. 

He was referring to allegations that gene therapy researchers at the University of Pennsylvania had 
failed to take proper precautions in an experiment that caused the death of an 18-year-old volunteer last 
September. 

But Varmus' statements could equally apply to the Food and Drug Administration's harsh warning letter 
to Dr. Jeffrey Isner, a heart researcher performing gene therapy research at St. Elizabeth's. The FDA 
accused Isner, who is also at Tufts University, of failing to report one death properly and endangering 
patients' lives in research designed to see if gene implants can grow new blood vessels in the heart. 

A St. Elizabeth's spokeswoman said yesterday that Isner has already given his responses to the April 28 
warning letter alleging that Isner and his subordinates had violated regulations on a number of grounds, 
including failing to monitor some volunteers' health closely enough, and admitting a patient into a trial 
who should have been excluded for health reasons. 

Gene therapy, which attempts to reprogram patients' DNA to reverse genetic disorders and fight 
disease, has had little to boast about despite a great deal of hype and investment since the 1980s. Only 
last month, researchers claimed their first big success as gene therapy apparently restored normal 
immune systems to two French babies born with a rare, lethal immune disease sometimes called the 
bubble boy disease. 

But gene therapy pioneer Dr. W. French Anderson of the University of Southern California said people 
such as Isner are making more progress than they get public credit for. 

Anderson predicted that the federal investigation of Isner's work by the FDA and the Office of 
Protection from Research Risks will determine that there is "a lot of smoke and minuscule fire." 

"There do appear to have been infractions with the Tufts program, but Isner is a highly respected 
individual," Anderson said, adding that Isner and colleagues "have extraordinarily exciting results" in 
improving blood flow in the heart. 
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Anderson contended that Isner's results in tests aimed at growing new heart vessels to bypass clogged 
ones are among the most promising so far in the decades-long history of gene therapy research. 

The federal official in charge of protecting human test subjects, however, said it's too soon to absolve 
Isner. Gary Ellis, the director of the Office of Protection from Research Risks, said there is an "open 
investigation" underway into the St. Elizabeth's gene research. 

In an effort to shore up protection of patients in gene therapy trials, the FDA and the NIH, of which 
Elllis is a part, announced in March they will require sponsors to submit monitoring plans. Under the 
plans, research sponsors would choose people to serve as monitors, making sure the well-being of 
volunteers is being protected and that the trial is being carried out according to the protocol. 

Ellis said in an interview that "the concern over human gene transfer experiments gained greater 
currency because of the mounting concerns about human experimentation in general." 

"We are collectively coming to grips with what it means to take the human subjects regulations 
seriously," Ellis said. For example, Ellis' office halted all clinical research at Duke University School of 
Medicine for several days after a probe found violations of human subjects protection. 

His office in the last five years has found commonly occurring lapses in protection of human subjects. 
The two surprises were the breadth of the problems across so many research institutions, and how 
fundamental the shortcomings are, Ellis said. 

Regulations to minimize risk to human volunteers are enforced by the FDA and the Office of Protection 
from Research Risks, but the day-to-day monitoring of such research is the task of each research 
facility's institutional review board. 

George Annas, professor of health law at the Boston University School of Public Health, said that many 
researchers see human subjects regulations and review board requirements "like hurdles you jump 
through before you can do research." 

"Most [researchers] haven't taken the regulations very seriously," Annas added, "because there really 
aren't any serious consequences to investigators." 

Anderson, the gene therapy pioneer, noted that the spotlight on the field comes just as the first success 
has been recorded - gene implants in France that appear to have cured two young girls of severe immune 
deficiency. 

"In the long run, I think all of this super-careful scrutiny is a good thing," Anderson said, "because it 
does look like gene therapy is starting to turn the corner. It will be done better" because of the glare of 
regulatory attention. 
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BODY: 
Boston gene therapy researcher Dr. Jeffrey Isner, slapped last month with federal allegations of 

failing to protect human research subjects, yesterday conceded lapses in reporting a patient's death but 
said most of the Food and Drug Administration's findings against him are wrong. 

Isner's comments, his first since the FDA made its accusations, are in a 19-page response to the agency's 
warning letter of April 28 - a letter that said he violated regulations governing clinical trial 
procedures. In an interview yesterday, Isner agreed that the stress of chest surgery to perform the gene 
implants might have played a role in the deaths of two people in the program. But he maintained that the 
FDA found no evidence that the therapy actually caused the fatalities. 

Isner, 52, a superstar cardiologist at St. Elizabeth's Medical Center and professor of medicine at Tufts 
University, said he and the hospital were eager to cooperate with regulators. Isner also said they wanted 
to resume the experimental trials. If successful, he said, the gene therapy "is likely to change the way 
medicine is practiced." 

The clinical gene therapy trials test a method aimed at growing new blood vessels to bypass arterial 
blockages in the heart or the leg. The trials are sponsored by Vascular Genetics Inc. of Durham, N.C., a 
company Isner co-founded in 1997. The American Society of Gene Therapy has said Isner's financial 
stake in the company is a potential conflict of interest, but Isner and hospital officials say the link does 
not influence the research. The hospital also has a financial stake in the company. 

Isner contended that two deaths out of the 85 treated in several gene therapy trials were a good record, 
given that the patients were chronically ill. It was a mistake, he acknowledged, not to report one of those 
deaths to a hospital watchdog committee. But Isner added that the deaths were properly reported to the 
FDA. 

In the written response to the FDA, the hospital and Isner say 16 of the FDA's 21 findings were in error: 
Some were minor issues of documentation while others involved whether patients not medically eligible 
for the research were wrongly admitted to the trials. 

Isner also said a chain of lapses led to a patient undergoing the gene therapy despite having a lung 
tumor that enlarged subsequent to the therapy. Patients with cancer are supposed to be excluded from the 
therapy trials, because the genes produce a protein that potentially could speed the growth of a tumor. 
Among the mistakes, the response said, was a "communications error" in which a report of a chest X-ray 
was never filed in the patient's chart. The letter added that in the course of screening patients for the trial, 
doctors diagnosed many other cancer cases and the one cancer victim admitted to the trial has survived. 

Isner, who was interviewed with hospital president Michael F. Collins, said St. Elizabeth's gene therapy 
trials differ significantly from highly publicized trials at the University of Pennsylvania, in which a 
healthy 18-year-old patient died last fall. 
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"We're not dealing with healthy, young patients," Isner said. St. Elizabeth's trial volunteers were either 
about to lose their legs because of blocked arteries or suffered from terminal heart disease. 

"This is as sick as you get," Isner said, adding that in every case he told the patients that the experiment 
was "a roll of the dice." 

One patient died in October 1998, four months after she suffered an abnormal heart rhythm and two days 
after receiving the gene implants. It was this death that the FDA said researchers failed to report to the 
hospital's Institutional Review Board. 

In February, the FDA directed St. Elizabeth's to halt all gene therapy trials: Six have already been 
completed, and two active ones remain on hold, said a hospital spokeswoman. FDA investigators spent 
five days in March scrutinizing research records at St. Elizabeth's. 

Their conclusions were in the warning letter that accused Isner of "a serious lack of knowledge of your 
responsibilities as a principal investigator." 

In responding to the FDA, Isner and hospital officials said they had already, or would in the future take a 
number of corrective actions. 

Among them were plans to follow all research protocols and enforce the criteria for admission to a trial; 
report all serious adverse events, including deaths, as soon as they are discovered; communicate more 
effectively with a patient's other doctors to check on the patient's health; and to train staff in following 
protocol rules. Regarding the missed cancer diagnosis, hospital officials said a committee will focus on 
the health histories of all patients in whom "suspicious lesions" are revealed during screening. 

In addition, Collins and Isner said that research volunteers will be infonned about previous adverse 
events or deaths of patients receiving the treatment. They will also be advised that Isner and St. 
Elizabeth's have a financial interest in the research because they hold equity in Vascular Genetics. 

Collins, the hospital president, said he takes "full responsibility" for the flaws highlighted by the FDA. 
"I'm not happy that things were found that could be improved upon, but we have taken a good faith 
effort to review all of our policies and practices." 

The next move in the case is up to the FDA, which can impose penalties or simply re-open the trials i f it 
is satisfied with the response and plan for corrections. 

In the most recent gene transfer experiments, Isner and his team have been inserting the genes into the 
heart via a catheter, avoiding the more invasive chest surgery previously used. Isner said imaging tests 
on the patients who have received the genes show significant improvement in blood flow to the heart, 
and that they have been able to walk longer on treadmill tests. 

" I think it's intriguing and encouraging," Isner said of the research. But he, along with others in the field, 
say the true value of the gene implants will not be known until the treatment is compared against an 
inactive placebo in studies where neither patient nor researchers know who received the genes. 

GRAPHIC: PHOTO, 1. Dr. Jeffrey Isner (left) and St. Elizabeth's Hospital chief Michael Collins at a 
media conference yesterday. / GLOBE STAFF PHOTO/DAVID L. RYAN 2. Dr. Jeffrey Isner, in his 
office at St. Elizabeth's Hospital, says he is eager to cooperate with FDA regulators. / GLOBE STAFF 
PHOTO/DAVID L. RYAN 
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HEADLINE: Panel Seeks Better Monitoring Of Experiments Using People 

BYLINE: By PHILIP J. HILTS 

BODY: 
Citing failures of scientists to report problems, federal health officials and members of the National 

Bioethics Advisory Commission said yesterday that changes were needed in the monitoring of research 
on people. 

The commission heard testimony as part of its review ofthe safety and ethics of human research. 

It has been working for more than a year, holding hearings around the country, but in that time several 
problems in experiments involving people have emerged. Federal regulators have halted experiments at 
several major institutions, citing violations of ethics rules. Certain trials involving gene therapy were 
halted after a patient died. 

After hearing testimony from witnesses representing the National Institutes of Health and the Food and 
Drug Administration, Dr. Harold T. Shapiro of Princeton University, chairman of the bioethics 
commission, said: "One problem we have heard again and again is that, once an experiment is approved, 
there is a failure to follow what's going on with the patients. I think there is a growing consensus that 
something must be done." 

Dr. Lana R. Skirboll, director of the Office of Science Policy, acknowledged that there had been some 
serious problems with experiments in gene therapy, which is designed to treat inherited defects by 
giving patients infusions of working genes. She said that the institutes had begun to change procedures 
to deal with the problems and noted that the Department of Health and Human Services would soon 
announce further changes needed to protect participants in the experiments. 

The central issue of yesterday's discussion was the disclosure, after the death of Jesse Gelsinger, a 
patient in a gene expeirment at the University of Pennsylvania, that scientists had often failed to inform 
federal agencies of "serious adverse effects" involving patients. 

Adverse events can include anything that happens to a subject while an experiment is under way, even 
things seemingly unrelated to the research. (Sometimes a serious event may not appear to be related to 
an experiment, but is later found to be related. For example, if a patient falls down the stairs and is 
injured, that may be a accident, but if the patient was given a drug in an experiment that brought on 
dizziness, the experimental drug could be considered the cause ofthe fall.) 

Until yesterday, the N.I.H. said there had been 691 "serious adverse events" in gene therapy 
experiments involving the use of adenovirus, a weakened cold virus used to carry genes into the body, 
but that scientists had reported only 39. 

Dr. Skirboll said the number for last year was 970 in adenovirus experiments, and an additional 100 in 
other gene therapy experiments. 

Gene therapy experiments are among the hottest in medicine, and the number is rising. Dr. Claudia 
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Mickelson ofthe Massachusetts Institute of Technology, who is chairman of the N.I.H.'s Recombinant 
DNA Advisory Committee, which helps make policy on what kind of gene experiments should be 
permitted, said that in 1988 there was one experiment, but last year there were 91. In that period, there 
have been more than 300 experiments, he said. 

There are few reports of success, but there is hope for the experimental treatments in a variety of 
conditions, from cancer to hemophilia. 

Dr. Skirboll said most of the reporting failures discussed yesterday involved potential problems, rather 
than harm to patients. But she said the reporting is important both to understand which types of 
experiments might be more hazardous, and in building trust that scientists are carefully watching for 
problems. 

"This research, we think, is very exciting and may produce huge benefits to human health ultimately," 
she said. "But to get there we have to go through the door of clinical trials with human patients. And we 
can't go through there if we don't have the patients' trust." 
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BYLINE: By Michael Lasalandra 

BODY: 
Researchers at St. Elizabeth's Medical Center violated FDA rules for the conduct of gene-therapy 

experiments, according to a "warning letter" dated April 28 that explains for the first time why the 
program was put on hold in March. 

One of the violations involves the acceptance of a cancer patient into the study that involves an attempt 
to grow new arteries to carry blood to the hearts of cardiac patients. 

The FDA is concerned the gene-therapy treatment may have caused the patient's lung tumor to grow. 
"The outcome of the FDA inspection raised concerns about the quality of your clinical research," says 
the letter to Dr. Jeffrey Isner, the program's chief investigator, obtained by the Herald yesterday. 

The harshly worded FDA letter says corrective action must be taken or Isner could be disqualified as a 
clinical investigator. 

According to the FDA, Isner's study violated regulations designed to protect human subjects. 

"Deviations in these studies appear to be the result of a serious lack of knowledge of your 
responsibilities as principal investigator . . . " says the letter, signed by Steven A. Masiello, director of 
the Office of Compliance and Biologic Quality. 

The study involves giving genetically engineered DNA - known as VEGF or vascular endothelial growth 
factor - to cardiac patients to help them grow new blood vessels to the heart. About 82 patients have 
been enrolled in the studies dating back to 1998. Two of the patients have died. 

Among violations cited: 

The study accepted a patient who had cancer, even though the protocol bars subjects with any evidence 
of the disease. 

Failure to notify the hospital's internal review board in a timely manner of the increase in the size of the 
patient's lung mass. 

Failure to notify the review board of the death of a patient. 

Isner performed the autopsy on one of the patients who died, although he is not board certified in 
pathology and has no hospital privileges for doing autopsies. 

Some patients did not get proper physical exams or have blood samples taken as required. 

Two subjects signed consent forms without a witness. 
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The warning letter describes several violations as "major," particularly those involving the admission of 
ineligible subjects into the study. 

Isner could not be reached for comment. St. Elizabeth spokeswoman Sonia Hagopian said the hospital is 
taking the letter seriously. 

"It raises some questions about some aspects of care and record-keeping and the medical center is in the 
process of putting together a thoughtful and thorough response." 
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HEADLINE: F.D A. Says Researchers Failed to Report a Second Death Linked to Gene Therapy 

BYLINE: By PHILIP J. HILTS 

DATELINE: BOSTON, May 3 

BODY: 
Researchers at St. Elizabeth's Medical Center here failed to report the death of a patient in gene 

therapy experiments and might have contributed to the growth of cancer in another patient, whose 
condition was also reported improperly, investigators for the Food and Drug Administration have said. 

Their accusations were made in April in a letter to the hospital and the chief researcher in the 
experiment, Dr. Jeffrey M. Isner, and were recently posted on the agency's Web site. The experiment has 
been stopped. 

The news comes as scientists, hospitals and companies sponsoring gene therapy experiments have been 
working to assure the public of the safety of the experiments after the death of a patient in a gene 
experiment at the University of Pennsylvania last year. 

Jack Gumming, president of the Vascular Genetics Inc. of Durham, N.C., the company sponsoring the 
experiment at St. Elizabeth's, acknowledged today that there had been some "problems" in the gene 
therapy experiment. Mr. Gumming said the company would do everything it could to satisfy the F.D.A. 
in correcting the problems. He said he was "very optimistic" that positive results would be presented to 
the agency this summer. 

Mr. Gumming said he would not dispute the agency's findings and said that his company had hired two 
outside groups to audit and monitor all the experiments it had begun around the country, including the 
one at St. Elizabeth's. The groups were hired after the company learned that the federal agency was 
writing a warning letter, he said. 

Sonia Hagopian, a spokeswoman for the St. Elizabeth's, said the hospital took the warning letter very 
seriously, and added: "We are focusing all our resources on producing a thorough and thoughtful 
response to the F.D.A." 

The hospital's public relations office said Dr. Isner would not be available for comment at this time. 

The problems in the experiment were reported on Tuesday in The Washington Post and The Boston 
Herald. 

About 300 gene therapy experiments are under way around the country. Troubles with some of the 
experiments have become public, especially since the death of a patient, Jesse Gelsinger, 18, in the 
University of Pennsylvania experiment. 

In the experiment at St. Elizabeth's, which was jointly sponsored by Tufts University, a gene that makes 
a substance called V.E.G.F. (for vascular endothelial growth factor) was injected directly into the hearts 
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of patients with blocked heart vessels. Researchers hoped the gene would start making the growth factor, 
which is the body's natural substance to make blood vessels grow. 

Inspectors for the federal agency said they found several violations of the rules ofthe experiment in a 
routine check in March. One patient in the experiment died two months after receiving the experimental 
therapy, but the researchers did not report the death to the agency. The agency is investigating to 
determine if the treatment was the cause of the death. 

In another case, a patient was included in the study although he should have been kept out under the 
rules ofthe experiment. The patient was a heavy smoker and a small mass had appeared in one lung, the 
agency said. Because the experimental therapy used a chemical designed to increase the growth of blood 
vessels, the agency said, it was possible that it increased the supply of blood to the growing tumor. 

The agency's warning letter noted that the St. Elizabeth's researchers saw the mass when it was less than 
a centimeter in July 1999, then again in August when it was two centimeters in diameter, but went ahead 
with the treatment on Sept. 21, 1999. Two months later, the agency said, the patient was hospitalized 
with chest pain, and the mass was found to have grown to five centimeters. 

There was no evidence in the patient's records or the experiment records that either the patient or his 
doctor was notified ofthe growth of the mass, investigators said. 

Instead, one of the researchers sent a letter to the patient's doctor saying that the patient was doing better 
with his heart problem since receiving the therapy. The letter did not mention the lung mass. 

In addition, the agency noted that in the experiment records the growth in the mass was noted and 
marked as a "severe" change for the patient. This word should have set off an immediate call to the 
F.D.A. Instead, the agency said, the word "severe" was struck out and the word "mild" substituted. 

The agency's letter also noted that because the researchers apparently did nothing to notify the patient or 
his doctor, "your site appears to have failed to provide adequate medical care for this subject." 

In another case, a patient in the study had a heart attack just after getting the experimental injection. The 
attack led to multiple organ failure, a long hospitalization, and death a few months later. 

But the researchers reported to authorities only that the patient was hospitalized, not that she had died. 

Such events are required to be reported because it is possible the therapy itself was the cause of death, 
and it would be urgent to consider whether to take precautions with other experimental subjects. 

In addition, the agency reported that Dr. Isner himself carried out an autopsy on the woman's heart, 
although he is not a certified pathologist and has no hospital privileges to carry out autopsies. 

The inspectors also cited several other problems with the methods of enrolling patients in the 
experiment: needed tests were not done in some cases, and other patients enrolled might not have been 
eligible for the study. 

The hospital and the researchers have 15 days to tell the agency how they will correct the problems in 
the experiment. There is no set punishment for the violations, but the F.D.A. has the authority to ban the 
researchers from future work using federal money. 

This and three other experiments carried on by Dr. Isner were stopped when the agency first began its 
inspection in February and have not resumed. 

Dr. Isner is a founder of the company leading the trials and is a major stockholder in it. 

http://www.nytimes.com 
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CORRECTION-DATE: May 6, 2000, Saturday 

CORRECTION: 
An article on Thursday about the death of a patient in a gene therapy experiment at St. Elizabeth's 

Medical Center in Boston misidentified the authority to which the hospital failed to report the death. It is 
the institutional review board of St. Elizabeth's, not the Food and Drug Administration. 

An article on Thursday about the death of a patient in a gene therapy experiment at St. Elizabeth's 
Medical Center in Boston misidentified the authority to which the hospital failed to report the death. It is 
the institutional review board of St. Elizabeth's, not the Food and Drug Administration. 
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The New England Journal of" Medicine 

Editorials 

Is A C A D E M I C M E D I C I N E FOR S A L E ? 

IN 1984 the Journal became the first o f the major 
medical journals to require authors of original re­

search articles to disclose any financial ties with com­
panies that make products discussed in papers sub­
mitted to us.1 We were aware that such ties were 
becoming fairly common, and we thought it reason­
able to disclose them to readers. Although we came 
to this issue early, no one could have foreseen at the 
time just how ubiquitous and manifold such finan­
cial associations would become. The article by Keller 
et al. 2 in this issue of the Journal provides a striking 
example. The authors' ties with companies that make 
antidepressant drugs were so extensive that it would 
have used too much space to disclose them hilly in 
the Journal. We decided merely to summarize them 
and to provide the details on our Web site. 

Finding an editorialist to write about the article 
presented another problem. Our conflict-of-interest 
policy for editorialists, established in 1990, 3 is strict­
er than that for authors of" original research papers. 
Since editorialists do not provide data, but instead 
selectively review the literature and offer their judg­
ments, we require that they have no important finan­
cial ties to companies that make products related to 
the issues they discuss. We do not believe disclosure 
is enough to deal with the problem of possible bias. 
This policy is analogous to the requirement that judg­
es recuse themselves from hearing cases i f they have 
financial ties to a litigant. Just as a judge's disclosure 
would not be sufficiently reassuring to the other side 
in a court case, so we believe that a policy of caveat 
emptor is not enough for readers who depend on die 
opinion of editorialists. 

But as we spoke with research psychiatrists about 
writing an editorial on the treatment of depression, 
we found very few who did not have financial ties to 
drug companies that make antidepressants. (Fortu­
nately, Dr. Jan Scott, who is eminently qualified to 
write the editorial,4 met our standards with respect to 
conflicts of interest.) The problem is by no means 
unique to psychiatry. We routinely encounter similar 
difficulties in finding editorialists in other specialties, 
particularly those that involve the heavy use of expen­
sive drugs and devices. 

In this editorial, I wish to discuss the extent to 
which academic medicine has become intertwined 
with the pharmaceutical and biotechnology indus­
tries, and the benefits and risks of this state of affairs. 
Bodenheimer, in his Health Policy Report elsewhere 
in this issue of the Journal? provides a detailed view 
of an overlapping issue — the relations between clin­
ical investigators and the pharmaceutical industry. 

The tics between clinical researchers and industry 
include not only grant support, but also a host of oth­
er financial arrangements. Researchers serve as con­
sultants to companies whose products they are study­
ing, join advisory boards and speakers' bureaus, enter 
into patent and royalty arrangements, agree to be the 
listed authors of articles ghostwritten by interested 
companies, promote drugs and devices at company-
sponsored symposiums, and allow themselves to be 
plied with expensive gifts and trips to luxurious set­
tings. Many also have equity interest in the companies. 

Although most medical schools have guidelines to 
regulate financial ties between their faculty members 
and industry, the rules are generally quite relaxed and 
are likely to become even more so. For some years, 
Harvard Medical School prided itself on having un­
usually strict guidelines. For example, Harvard has pro­
hibited researchers from having more than $20,000 
worth of stock in companies whose products they are 
studying.6 But now the medical school is in the proc­
ess of softening its guidelines. Those reviewing the 
Harvard policy claim that the guidelines need to be 
modified to prevent die loss of star f aculty members to 
other schools. The executive dean fbr academic pro­
grams was reported to say, " I ' m not sure what will 
come ofthe proposal. But the impetus is to make sure 
our faculty has reasonable opportunities." 7 

Academic medical institutions are themselves grow­
ing increasingly beholden to industry. How can they 
justify rigorous conflict-of-interest' policies for individ­
ual researchers when their own tics are so extensive? 
Some academic institutions have entered into partner­
ships with drug companies to set up research centers 
and teaching programs in which students and faculty 
members essentially carry out industry research. Both 
sides see great benefit in this arrangement. For finan­
cially struggling medical centers, it means cash. For 
the companies that make the drugs and devices, it 
means access to research talent, as well as affiliation 
with a prestigious "brand." The time-honored custom 
of drug companies' gaining entry into teaching hos­
pitals by bestowing small gifts on house officers has 
reached new levels of munificence. Trainees now re­
ceive free meals and other substantial favors from drug 
companies virtually daily, and they are often invited 
to opulent dinners and other quasi-social events to 
hear lectures on various medical topics. All of this is 
done with the acquiescence of" die teaching hospitals. 

What is the justification for this large-scale breach­
ing of the boundaries between academic medicine 
and for-profit industry? Two reasons are usually of­
fered, one emphasized more than the other. The first 
is that ties to industry are necessary to facilitate tech­
nology transfer — that is, the movement of new drugs 
and devices from the laboratory to the marketplace. 
The term "technology transfer" entered the lexicon in 
1980, with the passage of federal legislation, called 
the Bayh-Dolc Act, 8 that encouraged academic in-
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stitutions supported by federal grants to patent and 
license new products developed by their faculty mem­
bers and to share royalties with the researchers. The 
Bayh-Dole Act is now frequently invoked to justify 
the ubiquitous ties between academia and industry. 
It is argued that the more contacts there are between 
academia and industry, the better it is for clinical med­
icine; the fact that money changes hands is consid­
ered merely the way of the world. 

A second rationale, less often invoked explicitly, is 
simply that academic medical centers need the mon­
ey. Many of the most prestigious institutions in the 
country are bleeding red ink as a result of the reduc­
tions in Medicare reimbursements contained in the 
1997 Balanced Budget Act and the hard bargaining 
of other third-party payers to keep hospital costs 
down. Deals with drug companies can help make up 
for the shortfall, so that academic medical centers can 
continue to carry out their crucial missions of edu­
cation, research, and the provision of clinical care for 
the sickest and neediest. Under the circumstances, it 
is not surprising that institutions feel justified in ac­
cepting help from any source. 

I believe the claim that extensive ties between ac­
ademic researchers and industry are necessary for tech­
nology transfer is greatly exaggerated, particularly 
with regard to clinical research. There may be some 
merit to die claim for basic research, but in most clin­
ical research, including clinical trials, the "technology'" 
is essentially already developed. Researchers are sim­
ply testing it. Furthermore, whether financial arrange­
ments facilitate technology transfer depends crucial­
ly on what those arrangements are. Certainly grant 
support is constructive, if administered properly. But 
it is highly doubtful whether many of the other finan­
cial arrangements facilitate technology transfer or con­
fer any other social benefit. For example, there is no 
conceivable social benefit in researchers' having equi­
ty interest in companies whose products they are 
studying. Traveling around the world to appear at 
industry-sponsored symposiums has much more to do 
with marketing than with technology transfer. Con­
sulting arrangements may be more likely to further 
the development of useful products, but even this is 
arguable. Industry may ask clinical researchers to be­
come consultants more to obtain their goodwill than 
to benefit from their expertise. The goodwill of ac­
ademic researchers is a very valuable commodity for 
drug and device manufacturers. Finally, it is by no 
means necessary for technology transfer that research­
ers be personally rewarded. One could imagine a dif­
ferent system for accomplishing the same purpose. 
For example, income from consulting might go to a 
pool earmarked to support research or any other mis­
sion of the medical center. 

What is wrong with the current situation? Why 
shouldn't clinical researchers have close ties to indus­
try? One obvious concern is that these ties will bias 

research, both the kind of work that is done and the 
way it is reported. Researchers might undertake stud­
ies on the basis of whether they can get industry 
funding, not whether the studies are scientifically im­
portant. That would mean more research on drugs 
and devices and less designed to gain insights into the 
causes and mechanisms of disease. It would also skew 
research toward finding trivial differences between 
drugs, because those differences can be exploited for 
marketing. Of even greater concern is the possibility 
that financial ties may influence the outcome of re­
search studies. 
1 As summarized by Bodenheimer,5 there is now 

considerable evidence that researchers with ties to 
drug companies are indeed more likely to report re­
sults that are favorable to the products of those com­
panies than researchers without such ties. That does 
not conclusively prove that researchers are influenced 
by their financial ties to indusTr^ Conceivably, drug 
companies seek out researchers who happen to be 
getting positive results. But I believe bias is the most 
likely explanation, and in either case, it is clear that the 
more enthusiastic researchers are, the more assured 
they can be of industry funding. 

Many researchers profess that they are outraged 
by the very notion that their financial ties to industry 
could affect their work. They insist that, as scientists, 
they can remain objective, no matter what the blan­
dishments. In short, they cannot be bought. What is 
at issue is not whether researchers can be "bought," 
in the sense of a quid pro quo. It is that close and re­
munerative collaboration with a company naturally 
creates goodwill on the part of researchers and the 
hope that the largesse will continue. This attitude can 
subtly influence scientific judgment in ways that may 
be difficult to discern. Can we really believe that clin­
ical researchers are more immune to self-interest than 
other people? 

When the boundaries between industry and aca­
demic medicine become as blurred as they now are, 
the business goals of industry influence the mission 
of the medical schools in multiple ways. In terms of 
education, medical students and house officers, un­
der the constant tutelage of industry representatives, 
learn to rely on drugs and devices more than they 
probably should. As the critics of medicine so often 
charge, young physicians learn that for every problem, 
there is a pill (and a drug company representative to 
explain it). They also become accustomed to receiv­
ing gifts and favors from an industry that uses these 
courtesies to influence their continuing education. 
The academic medical centers, in allowing themselves 
to become research outposts for industry, contribute 
to the overemphasis on drugs and devices. Finally, 
there is the issue of conflicts of commitment. Faculty 
members who do extensive work for industry may 
be distracted from their commitment to the school's 
educational mission. 
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All of this is not to gainsay the importance of the 
spectacular advances in therapy and diagnosis made 
possible by new drugs and devices. Nor is it to deny 
the value of cooperation between academia and in­
dustry. But that cooperation should be at arm's length, 
with both sides maintaining their own standards and 
ethical norms. The incentives of the marketplace 
should not become woven into the fabric of academic 
medicine. We need to remember that for-profit busi­
nesses are pledged to increase the value of their in­
vestors' stock. That is a very different goal from the 
mission of medical schools. 

What needs to be done — or undone? Softening 
its conflict-of-interest guidelines is exactly the wrong 
thing for Harvard Medical School to do. Instead, it 
should seek to encourage other institutions to adopt 
stronger ones. I f there were general agreement among 
the major medical schools on uniform and rigorous 
rules, the concern about losing faculty to more lax 
schools — and the consequent race to the bottom 
— would end. Certain financial ties should be pro­
hibited altogether, including equity interest and many 
ofthe writing and speaking arrangements. Rules re­
garding conflicts of commitment should also be en­
forced. It is difficult to believe that full-time faculty 
members can generate outside income greater than 
their salaries without shortchanging their institutions 
and students. 

As Rothman urges, teaching hospitals should for­
bid drug-company representatives from coming into 
the hospital to promote their wares and offer gifts to 
students and house officers.9 House officers should 
buy their own pizza, and hospitals should pay them 
enough to do so. To the argument that these gifts 
are too inconsequential to constitute bribes, the an­
swer is that the drug companies are not engaging in 
charity. These gifts are intended to buy the goodwill 
of young physicians with long prescribing lives ahead 
of them. Similarly, academic medical centers should 
be wary of partnerships in which they make available 
their precious resources of talent and prestige to car­
ry out research that serves primarily the interests of 
the companies. That is ultimately a Faustian bargain. 

It is well to remember that the costs of the industry-
sponsored trips, meals, gifts, conferences, and sym­
posiums and the honorariums, consulting fees, and 
research grants are simply added to the prices of drugs 
and devices. The Clinton administration and Con­
gress are now grappling with the serious problem of 
escalating drug prices in this country. In these diffi­
cult times, academic medicine depends more than ever 
on the public's trust and goodwill. I f the public be­
gins to perceive academic medical institutions and 
clinical researchers as gaining inappropriately from 
cozy relations with industry — relations that create 
conflicts of interest and contribute to rising drug 
prices — there will be little sympathy for their diffi­
culties. Academic institutions and their clinical fac­

ulty members must take care not to be open to the 
charge that they are for sale. 

MARCIA ANGELL, M.D. 
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T R E A T M E N T O F C H R O N I C D E P R E S S I O N 

r T~ , HE majority of persons who have an acute epi-
JL sode of a major depressive disorder will have a 

response to the first or second treatment tried.1 In 
patients with mild or moderately severe episodes, treat­
ment with antidepressant drugs and brief psycho-
therapies are equally effective; in those with severe 
episodes, medication is usually recommended.2 The 
treatment of chronic depression is more problematic, 
since in 20 to 30 percent of initial episodes, there is 
incomplete remission after two years.3,4 Patients with 
chronic depression have marked impairments in psy­
chosocial function, poor responses to single therapies, 
and very high rates of use of health care resources.3 

Furthermore, even if they have a partial remission, 
they have a risk of relapse of 50 to 80 percent.4 

The poor response of patients with chronic de­
pression to treatment with antidepressant drugs alone 
is not fully understood, but it cannot be explained 
solely on the basis of inadequate dosing or the fail­
ure of patients to take their medication.1 Psychother­
apy has been advocated as an alternative. Unfortu­
nately, a review of nine studies of psychotherapy for 
chronic depression that were published before 1998 
revealed that in only two trials were patients appro­
priately randomized, and the combined sample size 
was only 126 subjects.5 

Given the lack of empirical data, establishing the 
relative efficacy of pharmacotherapy and psychother­
apy for this disorder has been difficult.6 Nonetheless, 
two trends in research results are apparent. First, there 
is a relatively low rate of response to placebo (about 
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Spec ia l A r t i c l e 

C O N F L I C T OF I N T E R E S T I N T H E D E B A T E O V E R C A L C I U M - C H A N N E L 
ANTAGONISTS 

HENRY THOMAS STELFOX, M.D., GRACE CHUA, M.D., KEITH O'ROURKE, M.B.A., AND ALLAN S. DETSKY, M.D., PH.D. 

ABSTRACT 
Background Physicians' financial relationships with 

the pharmaceutical industry are controversial be­
cause such relationships may pose a conflict of in­
terest. It is unknown to what extent industry support 
of medical education and research influences the 
opinions and behavior of clinicians and researchers. 
The recent debate over the safety of calcium-channel 
antagonists provided an opportunity to examine the 
effect of financial conflicts of interest. 
Methods We searched the English-language medi­

cal literature published from March 1995 through 
September 1996 for articles examining the controver­
sy about the safety of calcium-channel antagonists. 
Articles were reviewed and classified as being sup­
portive, neutral, or critical with respect to the use of 
calcium-channel antagonists. The authors ofthe arti­
cles were asked about their financial relationships 
with both manufacturers of calcium-channel antag­
onists and manufacturers of competing products 
(i.e., beta-blockers, angiotensin-converting-enzyme 
inhibitors, diuretics, and nitrates). We examined the 
authors' published positions on the safety of calci­
um-channel antagonists according to their financial 
relationships with pharmaceutical companies. 
Results Authors who supported the use of calci­

um-channel antagonists were significantly more like­
ly than neutral or critical authors to have financial re­
lationships with manufacturers of calcium-channel 
antagonists (96 percent, vs. 60 percent and 37 per­
cent, respectively; P<0.001). Supportive authors were 
also more likely than neutral or critical authors to 
have financial relationships with any pharmaceu­
tical manufacturer, irrespective of the product (100 
percent, vs. 67 percent and 43 percent, respectively; 
P<0.001). 

Conclusions Our results demonstrate a strong as­
sociation between authors' published positions on 
the safety of calcium-channel antagonists and their 
financial relationships with pharmaceutical manu­
facturers. The medical profession needs to develop 
a more effective policy on conflict of interest. We 
support complete disclosure of relationships with 
pharmaceutical manufacturers for clinicians and re­
searchers who write articles examining pharmaceu­
tical products. (N Engl J Med 1998;338:101-6.) 
©1998. Massachusetts Medical Society. 

T 
"^HE safety of calcium-channel antagonists 

in the treatment of cardiovascular disorders 
has recently become a controversial issue. 
A case-control study suggested a possible 

association between the use of calcium-channel an­
tagonists to treat hypertension and an increased risk 
of myocardial infarction.1 A meta-analysis of ran­
domized, controlled trials in patients with ischemic 
heart disease and a case-control study of antihyper­
tensive medications in the elderly raised further ques­
tions about the safety of calcium-channel antago­
nists.2-3 An intense debate followed in both the 
medical literature and the lay press. 

A Canadian television documentary, The Fifth Es­
tate, reported on Health Canada's review of calcium-
channel antagonists and suggested that the public 
was not being adequately protected from potentially 
dangerous medications. The allegation that an aca­
demic advisor to the Health Protection Branch of 
Health and Welfare Canada (the body that reviews 
the safety of all pharmaceutical products) had fi­
nancial relationships with manufacturers of calcium-
channel antagonists raised an important question 
about physicians' objectivity in assessing the safety 
of drugs. 

Physicians' interactions with pharmaceutical man­
ufacturers are controversial. The pharmaceutical in­
dustry provides substantial financial support for both 
medical education and research. What is unknown is 
the extent to which support by the drug industry in­
fluences physicians' opinions and behavior. Limited 
scientific evidence suggests that physicians may be 
influenced by pharmaceutical promotions.4 7 For ex­
ample, a study by Chren and Landefeld demonstrat­
ed that physicians' requests to add particular drugs 
to hospital formularies were associated with interac­
tions between physicians and manufacturers.4 

The debate about the safety of calcium-channel 

From the Departments of Medicine (H.T.S., G.C., A.S.D.), Health Ad­
ministration (K.O., A.S.D.), and Public Health Sciences (K.O.), University 
of Toronto; the Department of Medicine, Mount Sinai Hospital (A S D ); 
and the Department of Medicine, Toronto Hospital (A.S.D.) — all in To­
ronto. Address reprint requests to Dr. Detsky at Mount Sinai Hospital, Rm. 
427, 600 University Ave., Toronto, ON MSG 1X5, Canada. 
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antagonists provided an opportunity to study finan­
cial conflicts of interest in medicine. Our project was 
designed to examine the relation between authors' 
published positions on the safety of calcium-channel 
antagonists and their financial interactions with the 
pharmaceutical industry. 

METHODS 

Study Questions 

The primary question we addressed was whether there was an 
association between authors' published positions on the safety of 
calcium-channel antagonists and their financial relationships with 
the pharmaceutical industry. Authors were surveyed about their 
financial relationships with pharmaceutical manufacturers, and 
this information was compared with their published positions. We 
asked three specific questions: Were authors who supported the 
use of calcium-channel antagonists more likely than other authors 
to have financial relationships with manufacturers of calcium-
channel antagonists? Were authors who criticized the use of cal­
cium-channel antagonists more likely than other authors to have 
financial relationships with manufacturers of competing products 
(i.e., beta-blockers, angiotensin-converting-enzyme inhibitors, di­
uretics, and nitrates)? Were authors who supported the use of cal­
cium-channel antagonists more likely than other authors to have 
financial relationships with any pharmaceutical manufacturer? 

Selection and Review of Articles 

Authors were identified by reviewing articles on calcium-chan­
nel antagonists published between March 10, 1995, and Septem­
ber 30, 1996. Pertinent articles (reports of original research, re­
views, and letters to the editor) were identified with the use of 
the Medline data base and reference lists from published articles. 
Seventy-seven articles were initially selected.138 8 1 Seven articles 
were excluded because they were primarily news related, the au­
thors could not be identified, or the authors were officially writ­
ing on behalf of the pharmaceutical industry.814 Seventy articles 
were included in the study. 1 3 1 5 8 1 

The articles were reviewed with the use of a predefined classi­
fication system (Table 1). Each article was classified as being sup­
portive, neutral, or critical with respect to the use of calcium-
channel antagonists. The articles were independently assessed by 
two of us without knowledge of the authors' survey responses. 
Discrepancies were discussed, and a third author was consulted if 
an agreement was not reached. Authors were identified and as­
signed a classification (supportive, neutral, or critical) according 
to the classification of their articles. Thirty authors had more than 
one article, but each author was assigned a single classification. 
Authors classified as neutral on the basis of one article but critical 
or supportive on the basis of another were classified as critical or 
supportive. 

Survey Instrument 

A survey instrument based on Chren and Landefcld's* ques­
tionnaire was developed to examine the authors' financial inter­
actions with pharmaceutical companies. The manufacturers of 
drugs used to manage angina and hypertension were identified. 
Forty companies were identified in Canada and the United States: 
28 manufactured only products that compete with calcium-chan­
nel antagonists (beta-blockers, angiotensin-converting-enzyme 
inhibitors, diuretics, or nitrates), and 12 manufactured calcium-
channel antagonists; 9 of the 12 also manufactured at least one 
competing product. The pharmaceutical manufacturers were list­
ed alphabetically; the nature of their products was not revealed. 
For each of the 40 manufacturers, authors were asked whether 
they had received any of five types of funding in the past five 
years: support to attend a symposium (i.e., funds for travel ex­
penses), an honorarium to speak at a symposium, support to or-

TABLE 1. CLASSIFICATION OF AUTHORS' POSITIONS ON THE SAFETY 
OF CALCIUM-CHANNEL ANTAGONISTS. 

Critical 

Emphasizes concern about safety 
Recommends use of alternative medications 

Criticizes authors emphasizing the safety of calcium-channel antagonists 

Neutral 
Concludes that there is insufficient information to assess safety 
Makes no recommendation about medication use 
Equitably assesses opposing views 
Supportive 
Emphasizes safety 
Recommends continued use of calcium-channel antagonists 
Criticizes authors questioning safety 

ganize an educational program, support to perform research, and 
employment or consultation. The questionnaire and the list of 
manufacturers are available from the National Auxiliary Publica­
tions Service (NAPS).* 

The addresses of the corresponding authors were obtained 
from the articles, and the addresses of coauthors were requested 
from the corresponding authors. All authors were mailed the sur­
vey questionnaire with a cover letter explaining the purpose ofthe 
study. Reminder letters and questionnaires were mailed to au­
thors who did not respond to the first mailing within eight weeks. 

Statistical Analysis 

The strategy for the primary analysis was to answer each of the 
three specific study questions by determining associations be­
tween the authors' positions on the safety of calcium-channel an­
tagonists and their reported financial relationships with pharma­
ceutical manufacturers. The authors' survey responses were coded 
according to the presence or absence of at least one relationship 
with a manufacturer of a calcium-channel antagonist, a manufac­
turer of a competing product, or any pharmaceutical manufactur­
er. Logistic regression was performed individually for each group 
of manufacturers, with the classification of the authors (support­
ive, neutral, or critical) treated as both strictly linear (coded as 2, 
1, or 0) and nominal (unordered).82 8 4 The results are reported 
only as linear chi-square values and P values, since the results of 
the nominal analyses were similar. For the authors who reported 
financial relationships with pharmaceutical manufacturers, the 
number of relationships was assessed by linear regression. 

The rate of response to the survey was analyzed according to 
the classification of the authors with the use of logistic regression 
(linear and nominal). Agreement on the classification of the 
authors was assessed with Spearman's rank-correlation test. Data 
were analyzed with S-PLUS software.85 

R E S U L T S 

Classification of Authors 

Seventy articles (5 reports of original research, 32 
review articles, and 33 letters to the editor) were in­
cluded in the study; 30 were classified as support-

*Sec NAPS document no. 05439 for 5 pages of supplementary material. 
Order from NAPS, c/o Microfiche Publications, P.O. Box 3513, Grand 
Central Station, New York, NY 10163-3513. Remit in advance (in U.S. 
flinds only) $7.75 for photocopies or $5 for microfiche. Outside the U.S., 
add postage of $4.50 for up to 20 pages, and $1.00 for each 10 pages of 
material thereafter, or $1.75 for the first microfiche and $0.50 for each mi­
crofiche thereafter. There is a $15 invoicing charge on all orders filled be­
fore payment. 
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ive,32 6 1 17 as neutral,15-31 and 23 as critical. 1 3 6 2 8 1 

Agreement on the classification ofthe articles by the 
two reviewers was initially 81 percent (agreement on 
57 of the 70 articles) and increased to 96 percent 
(67 of 70) after the reviewers had discussed the dis­
crepancies. A third reviewer was required to resolve 
the disagreement on the classification of three arti­
cles. Interobserver variation was small for the initial 
reviewer agreement on article classification (Spear­
man's rank-correlation coefficient, 0.82). Eighty-nine 
authors of the 70 articles were identified and as­
signed a classification according to that of their ar­
ticles; 36 authors were classified as supportive, 19 as 
neutral, and 34 as critical. 

Response Rates 

Addresses were available for 86 ofthe 89 authors, 
and all 86 were mailed questionnaires. Three coau­
thors (one supportive, one neutral, and one critical) 
were not mailed surveys because their addresses were 
not provided by the corresponding authors. Of the 
86 authors who were mailed surveys, 71 (83 per­
cent) responded. Two authors (one supportive and 
one critical) refused to participate in the study. A to­
tal of 69 authors (80 percent) completed the survey. 
Table 2 shows the response rate according to the 
classification of the authors. Sixty-nine percent of 
the authors who were supportive of calcium-channel 
antagonists completed the survey, as compared with 
83 percent ofthe neutral authors and 91 percent of 
the critical authors (P = 0.02). 

Study Questions 

The first question we addressed was whether sup­
porters of calcium-channel antagonists were more 
likely than other authors to have financial relation­
ships with manufacturers of calcium-channel antag­
onists. The answer was yes. Ninety-six percent of the 
supportive authors had financial relationships with 
manufacturers of calcium-channel antagonists, as com­
pared with 60 percent ofthe neutral authors and 37 
percent ofthe critical authors (I^O.OOl) (Table 3). 

Our second question was whether critics of calci­
um-channel antagonists were more likely than other 
authors to have financial relationships with manufac­
turers of competing products (beta-blockers, angio­
tensin-converting-enzyme inhibitors, diuretics, and 
nitrates). The answer was no. In fact, supportive and 
neutral authors were more likely than critical au­
thors to have financial interactions with manufactur­
ers of competing products (88 percent and 53 per­
cent, respectively, vs. 37 percent; P<0.001). 

Our third question was whether supporters of cal­
cium-channel antagonists were more likely than oth­
er authors to have financial relationships with any 
pharmaceutical manufacturer. The answer was yes. 
One hundred percent of the supportive authors, as 
compared with 67 percent of the neutral authors 

TABLE 2. RATES OF RESPONSE TO THE SURVEY. 

VARIABLE SUPPORTIVE NEUTRAL CRITICAL 

No. o f arrides 30 17 23 

No. o f authors 35 18 33 
surveyed 

No. o f respondents 24 15 30 

Response rate (%) 69 83 91 

CHI-SOUARE 
FOR LINEAR P 

TREND VALUE 

5 60 0.02 

TABLE 3. AUTHORS WITH FINANCIAL RELATIONSHIPS 

WITH PHARMACEUTICAL MANUFACTURERS. 

MANUFACTURER 

SUPPORTIVE NEUTTIAL CRITICAL CHI-SQUARE VALUE 
AUTHORS AUTHORS AUTHORS FOR LINEAR FOR 
(N = 24l (N = 15l (N=30l TREND TREND 

no. of authors (%) 

Manufacturer of 23(96) 9 (60) 11(37) 
calcium-channel 
antagonist 

Manufacturer of com- 21 (88) 8 (53) 11 (37) 

peting product 

Any manufacturer 24(100) 10 (67) 13 (43) 

22.02 <0.001 

14.84 

22.68 

<0.001 

<0.001 

and 43 percent of the critical authors, had financial 
interactions with at least one pharmaceutical manu­
facturer (P<0.001). 

The associations between the authors' positions 
on the safety of calcium-channel antagonists and the 
presence or absence of financial relationships with 
pharmaceutical manufacturers were consistent in the 
five categories of funding (funds for travel expenses, 
honorariums for speeches, support for educational 
programs, research grants, and employment or con­
sultation) (Table 4). Sixty-seven percent ofthe sup­
portive authors reported three or more of the five 
types of interactions, as compared with 40 percent 
of the neutral authors and 13 percent of the critical 
authors (P<0.001). In the group of authors who 
had at least one relationship with any pharmaceuti­
cal manufacturer, there were no significant associa­
tions between an author's position on the safety of 
calcium-channel antagonists and the mean number 
of relationships. 

DISCUSSION 

Our study was designed to examine financial con­
flicts of interest in the debate over calcium-channel 
antagonists. The results demonstrate a strong associ­
ation between authors' opinions about the safety of 

1 
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TABLE 4. AUTHORS' FINANCIAL RELATIONSHIPS WITH 
PHARMACEUTICAL MANUFACTURERS. 

SUPPORTIVE NEUTOAL CRtTICAL CHI-SQUARE P VALUE 
AUTHORS AUTHORS AUTHORS FOR LINEAR FOR 

INTERACTION AND MANUFACTURER (N=24) (N = 15) IN = 30) TREND TREND 

% of authors 

Support to attend symposium 
Manufacturer of calcium-channel antagonist 67 33 20 12.39 0.002 
Manufacturer of competing product 50 27 13 8.84 0.01 
Any manufacturer 67 47 27 8.87 0.01 

Honorarium to speak at symposium 
Manufacturer of calcium-channel antagonist 71 27 13 19.82 <0.001 
Manufacturer of competing product 62 40 13 14.66 <0.001 
Any manufacturer 75 40 17 19.62 <0.001 

Support for educational program 
Manufacturer of calcium-channel antagonist 46 20 7 11.92 0.003 
Manufacturer of competing product 37 13 10 6.16 0.04 
Any manufacturer 50 20 10 11.26 0.003 

Research funding 
Manufacturer of calcium-channel antagonist 79 33 17 22.45 <0.001 
Manufacturer of competing product 50 33 20 5.45 0.07 
Any manufacturer 87 40 20 26.09 <0.001 

Employment or consultation 
Manufacturer of calcium-channel antagonist 21 33 7 2.13 0.07 
Manufacturer of competing product 21 33 17 0.19 0.46 
Any manufacturer 25 33 17 0.60 0.45 

calcium-channel antagonists and their financial rela­
tionships with pharmaceutical manufacturers. Sup­
portive authors were much more likely than critical 
authors to have financial associations with manufac­
turers of calcium-channel antagonists, as well as with 
manufacturers of other products. Conversely, critical 
authors were much less likely to be financially asso­
ciated with manufacturers of competing products. 

Limitations of the Study 

The results of this study need to be interpreted 
within the context of its limitations. First, the survey 
instrument used was simple and perhaps imperfect. 
Author-manufacturer relationships were assessed sim­
ply as being present or absent. No estimates of mon­
etary value were assigned to the relationships to as­
sist in quantification. We also realized later that the 
authors' business interests in pharmaceutical compa­
nies (e.g., equities) were not assessed. The most se­
rious weakness of the survey instrument, however, 
was that it provided only self-reported data on finan­
cial relationships. Independent verification of these 
relationships would be very difficult. Self-reporting 
could potentially have biased the study results since 
the authors were more likely to underreport than 
overreport interactions with manufacturers. Most of 
the critical authors (91 percent) completed the sur­
vey, and we believe it is unlikely that they under-
reported their financial relationships, as compared 
with the other authors. The supportive authors had 
a lower response rate (69 percent), yet all the sup­

portive authors who responded to the survey report­
ed a financial relationship with at least one manufac­
turer. We therefore believe that self-reporting is 
unlikely to have significantly influenced our study 
findings. 

Second, we were unable to determine the tempo­
ral relation between authors' published opinions and 
their financial interactions with pharmaceutical man­
ufacturers. The authors may have formulated their 
opinions after having financial interactions with drug 
manufacturers. However, it is equally plausible that 
the pharmaceutical companies sought relationships 
with clinicians and researchers who had already ex­
pressed favorable opinions of their products. 

Guidelines for Disclosing Conflicts of Interest 

The medical profession has failed to develop and 
enforce strict guidelines for disclosing conflicts of 
interest. Furthermore, many conflicts of interest may 
go unrecognized. In our study, the majority of au­
thors (63 percent) had a financial relationship with 
either a manufacturer of a calcium-channel antago­
nist or a manufacturer of a competing product. How­
ever, only 2 of the 70 articles included in the study 
disclosed the authors' potential conflicts of inter­
est.41'53 Clearly, our current disclosure policies are in­
adequate. 

We propose a disclosure mechanism in the form 
of a questionnaire for authors: a simple two- or 
three-page document, similar to the one used in our 
study, listing pharmaceutical manufacturers and in-
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quiring about specific financial relationships with 
them. A questionnaire posing simple, concrete ques­
tions facilitates the disclosure of conflicts of interest. 
With this approach, ambiguity and accidentally missed 
conflicts, as recently noted in the New England Jour­
nal of Medicine,96 would be avoided. Editorial staff 
would be in possession of all information on poten­
tial conflicts of interest and would be able to make 
an appropriate decision about disclosure for each ar­
ticle published. 

We believe that the pharmaceutical industry has 
an important and constructive role in academic 
medicine. Pharmaceutical manufacturers provide im­
portant support for both medical education and re­
search. We also believe that medical journals risk se­
verely limiting the pool of experts available to debate 
medical issues if they restrict the publication of arti­
cles by clinicians and researchers with conflicts of 
interest. Physicians and researchers simply need to 
disclose their financial relationships with pharma­
ceutical manufacturers appropriately. Medical pro­
fessionals should be able to evaluate the merit of 
individual articles in the light of the authors' disclo­
sure of conflicts of interest. 

The extent to which the pharmaceutical industry 
influences clinicians' and researchers' opinions can­
not be determined by the results of our study. We 
believe that the authors we surveyed expressed their 
own opinions and were not influenced by financial re­
lationships with pharmaceutical manufacturers. How­
ever, it is our opinion that scientific authors are naive 
about public perceptions concerning such relation­
ships. We wonder how the public would interpret 
the debate over calcium-channel antagonists if it 
knew that most of the authors participating in the 
debate had undisclosed financial ties with pharma­
ceutical manufacturers. The medical profession needs 
to develop a strong policy governing conflict of in­
terest. Full disclosure of relationships between phy­
sicians and pharmaceutical manufacturers is neces­
sary to affirm the integrity of the medical profession 
and maintain public confidence. 

This study received no financial support from the pharmaceutical indus­
try. Dr. Stelfox has no financial relationships with the pharmaceutical in­
dustry; he has attended numerous Department of Medicine educational 
rounds sponsored by pharmaceutical manufacturers. Dr. Chua has received 
funding for travel from both manufacturers of calcium -channel antagonists 
and manufacturers of competing products. Mr. O'Rourkc has no financial 
relationships with the manufacturers of calcium-channel antagonists or the 
manufacturers of competing products; he has attended industry-sponsored 
functions when invited by clinicians. Dr. Detsky has received honorariums 
for speeches and consulting fees from manufacturers of calcium-channel 
antagonists and manufacturers of competing products; he has received re­
search grants from Rhone-Poulenc Rorer Pharmaceuticals, Scarle, and 
SmithKline Beecham Pharmaceuticals. 

We are indebted to Drs. D.A. Bxdelmeier and M. Desreux for 
their help m revising the manuscript. 
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INANC1AL CONFLICT OF INTER-

est is a pressing issue for the 
medical research commu­
nity.1,2 Physicians' economic ties 

to tobacco, alcohol, baby formula, and 
phannaceutical companies have all been 
criticized as possible nonscientific in­
fluences on medical research.3" Recent 
studies of research on calcium channel 
antagonists in cardiology, nonsteroidal 
anti-inflammatory drugs for the treat­
ment of arthritis, and the health effects 
of secondhand smoke all found that phy­
sicians with financial ties to manufac­
turers were significantly less likely to 
criticize the safety or efficacy of these 
agents.7-9 Similarly, a study of clinical 
trial publications determined that there 
was a significant association between 
positive results in general internal medi­
cine clinical trials and funding from a 
pharmaceutical manufacturer.10 

While the debate over financial con­
flict of interest has surrounded issues of 
clinical efficacy and safety, only 1 prior 
study has addressed concerns related to 
reports on cost-effectiveness.11 In that 
study, Azimi and Welch11 reported that 
industry-financed cost-effectiveness 
analyses were more likely to support 
additional expenditures with investiga­
tional drugs than standard treatments. 
To further examine the existing phar­
macoeconomic literature, we evaluated 
cost studies for 3 recent breakthrough 

For editorial comment see p 1474. 

Context Recent studies have found that when investigators have financial relation­
ships with pharmaceutical or product manufacturers, they are less likely to criticize the 
safety or efficacy of these agents. The effects of health economics research on pharma­
ceutical company revenue make drug investigations potentially vulnerable to this bias. 

Objective To determine whether there is an association between pharmaceutical in­
dustry sponsorship and economic assessment of oncology drugs. 

Design MEDLINE and HealthSTAR databases (1988-1998) were searched for origi­
nal English-language research articles of cost or cost-effectiveness analyses of 6 on­
cology drugs in 3 new drug categories (hematopoietic colony-stimulating factors, se­
rotonin antagonist antiemetics, and taxanes), yielding 44 eligible articles. Two investigators 
independently abstracted each article based on specific criteria. 

Main Outcome Measure Relationships between funding source and (1) qualita­
tive cost assessment (favorable, neutral, or unfavorable) and (2) qualitative conclu­
sions that overstated quantitative results. 

Results Pharmaceutical company-sponsored studies were less likely than nonprofit-
sponsored studies to report unfavorable qualitative conclusions (1/20 [5%] vs 9/24 
[38%]; P = .04), whereas overstatements of quantitative results were not signifi­
cantly different in pharmaceutical company-sponsored (6/20 [30%]) vs nonprofit-
sponsored (3/24 [13%]) studies (P = .26). 

Conclusions Although we did not identify bias in individual studies, these findings 
indicate that pharmaceutical company sponsorship of economic analyses is associated 
with reduced likelihood of reporting unfavorable results. 
IAMA. 1999;282:1453-T457 www.jama.com 

areas in oncology: hematopoietic colony-
stimulating factors, serotonin antago­
nist antiemetics, and taxanes. Eco­
nomic studies of these agents have 
reported varying assessments of costs and 
cost-effectiveness.12"17 This study was 
designed to determine whether the 
apparent financially motivated bias seen 
in clinical efficacy and safety evalua­
tions is also evident in economic analy­
ses in oncology. 

The major objective of this study was 
to determine whether there was an as­
sociation between pharmaceutical in­
dustry sponsorship and economic as­
sessments of breakthrough oncology 
drugs. The following questions were ad­
dressed: were phannaceutical company-
funded economic studies more likely 
than nonprofit-funded studies to re­

port favorable qualitative assessments 
and less likely to report unfavorable 
qualitative assessments? and were phar­
maceutical company-sponsored stud­
ies more likely than nonprofit-funded 
studies to state qualitatively favorable 

Author Affiliations: Institute for Health Services Re­
search and Policy Studies (Dr Bennett) and Division of 
Hematology/Oncology, Northwestern University (Mr 
Friedberg and Drs Nelson and Bennett) and Lakeside 
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raria for this purpose. Ms Stinson has served as a con­
sultant in the preparation of manuscripts for Bristol-
Myers Squibb, Immunex, and Schering Plough. 
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conclusions despite neutral or unfavor­
able quantitative results? 

METHODS 
Economic analyses of 6 recently mar­
keted breakthrough cancer drugs in 3 
categories were chosen. The agents in­
cluded hematopoietic growth factors 
(granulocyte colony-stimulating factor 
[G-CSF] and granulocyte-macrophage 
colony-stimulating factor [GM-CSF]), 
serotonin antagonist antiemetics (on­
dansetron hydrochloride and grani­
setron), and taxane chemotherapy 
agents (paditaxel and docetaxel). These 
drugs were chosen because their cost-
effectiveness is controversial, and they ac­
count for a large fraction of total phar­
maceutical expenditures in many 
hospital pharmacies. Clinical reports 
have demonstrated efficacy in specific 
settings, but high acquisition and ad­
ministration costs have raised concern 
about the widespread use of these agents. 

We searched the MEDLINE (1988-
1998) and HealthSTAR (1988-1998) da­
tabases to identify original research ar­
ticles that contained an economic 
analysis of 1 or more of the study drugs. 
The following terms were searched: 
cost(s), cost-effective(ncss), economtc(s), 
dollar(s), pharmacoeconomic(s), and cost-
benefit. Drugs were searched under ge­
neric and brand names. Abstracts, letters, 
editorials, review articles, and non-
English-language articles were excluded. 
Abstracts from the remaining articles 
were reviewed, and all articles includ­
ing an actual analysis of costs were iden­
tified. This search yielded 54 articles, of 
which 8 were head-to-head compari­
sons between drugs in a given category 
(eg, G-CSF vs GM-CSF) and 46 were 
comparisons with placebo or standard 
treatment. Head-to-head comparisons 
were excluded because they could not 
be classified according to our criteria; ie, 
the results would always be either fa­
vorable or neutral for 1 or the other of 
the study drugs. Another 2 articles' 8 1 9 

were excluded because we were unable 
to obtain information about the fund­
ing source, despite repeated requests. Of 
the 44 articles studied, there were 28 
articles for hematopoietic colony-

1454 JAMA, October 20, 1999—Vol 282. No. 15 

stimulating factors,1 2 1 3 2 0 1 1 articles for 
30^™^^$,' ' '^' ' ' '" ' ' ' and 5 articles for tax­
anes.1617 5 5 5 7 The types of analyses in­
cluded were cost-minimization or cost-
identification (a comparison ofthe costs 
of treatment for 2 different agents with 
similar efficacy or outcomes) and cost-
effectiveness (comparison ofthe costs of 
treatment for 2 agents normalized by 
their effectiveness, typically reported as 
cost per life-year gained). All of the ar­
ticles fit 1 of these types, based on gen­
erally accepted definitions.5 8-5 9 

Two investigators (M.F. and W.N.) in­
dependently-abstracted information from 
each of the articles based on distinct, 
written, preset criteria. Information was 
collected on (1) the qualitative conclu­
sion as stated in the abstract or manu­
script conclusion, (2) the quantitative 
numerical results, (3) the timing of the 
study, and (4) the funding source. 

Qualitative conclusions were rated ac­
cording to the following criteria: favor­
able (the new drug "reduces costs" or 
is "cost-effective"), neutral (the new drug 
"is cost equivalent" or "may be cost-
effective," or "does not require addi­
tional costs" over standard therapy), or 
unfavorable (the new drug has "higher 
costs" or is "not cost-effective"). When­
ever the 2 investigators disagreed over 
an article's qualitative conclusion, a third 
investigator made the final decision. 

Quantitative numerical results were 
also rated as favorable, neutral, or unfa­
vorable. For cost-minimization studies, 
numerical results were classified as fa­
vorable when the costs of use of the new 
dmg were less than standard treatment, 
neutral when there was no difference 
between the new drug and the stan­
dard, and unfavorable when the costs of 
use of the new drug were more than stan­
dard treatment. The total cost of treat­
ment for each arm ofthe study was com­
pared, including the cost of the study 
drug. When tests of statistical signifi­
cance were available, significant differ­
ences were interpreted as favorable or 
unfavorable. Statistically insignificant dif­
ferences were interpreted as neutral. For 
articles that did not include statistical 
analyses (typically, decision analyses), 
robust differences were interpreted as 

favorable or unfavorable. Nonrobust dif­
ferences (which reversed direction under 
sensitivity analyses) were interpreted as 
neutral. For cost-effectiveness studies, 
any cost estimate of less than $50 000 per 
life-year gained was considered favor­
able, as is generally accepted in the lit­
erature.60 More expensive results were 
considered unfavorable. 

Study timing was interpreted as ei­
ther prospective (the study was initi­
ated alongside the clinical trial) or ret­
rospective (the economic study was 
begun after the results of the clinical 
study were known). 

Funding source was abstracted after 
recording a study's qualitative conclu­
sion, quantitative results, and timing. In­
vestigators were not specifically blinded 
as to funding source during abstrac­
tion. Articles were classified as either 
pharmaceutical company-sponsored 
or nonprofit-sponsored (government 
agency, professional organization, non­
profit foundation, or academic institu­
tion). For publications not including an 
acknowledgment of funding (17/46), 
first and last authors were contacted via 
mail, e-mail, and/or telephone and que­
ried regarding the funding source of their 
study. Authors from 13 of 17 articles re­
plied that their studies were either not 
externally funded or funded by non­
profit sources, while authors of 2 of 17 
articles reported that their studies were 
funded by pharmaceutical companies. 
Authors of the remaining 2 articles 1 8 1 9 

did not reply, and their studies were not 
included in our analyses. 

Relationships between funding source 
and (1) qualitative conclusion (favor­
able, neutral, or unfavorable), (2) over­
statement of results (a favorable quali­
tative conclusion despite neutral or 
unfavorable quantitarive results or a neu­
tral qualitative conclusion despite un­
favorable quantitative results), (3) study 
agent (hematopoietic growth factor, an­
tiemetic, or taxane), (4) study timing 
(prospective or retrospective), (5) analy­
sis type (cost minimization or cost-
effectiveness), (6) journal type (peer-
reviewed or non-peer-reviewed), and 
(7) author affiliations (all academic, or 
at least 1 pharmaceutical company or 
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consulting firm employee) were ana­
lyzed using Fisher exact tests (for 2 X 2 
tables with an expected cell value less 
than 5) or Pearson x 2 tests. A 2-sided P 
value (against the null hypothesis of no 
relationship between conclusion and 
funding source) less than .05 was con­
sidered significant. 

RESULTS 
Of the 44 articles, 20 were funded by 
pharmaceutical companies and 24 by 
nonprofit organizations. For those stud­
ies funded by pharmaceutical compa­
nies, the funding source was always the 
manufacturer ofthe investigational drug. 
Approximately 65% of studies analyzed 
hematopoietic growth factors, 25% an­
tiemetics, and 10% taxanes (TABLE). This 
distribution was similar for both phar­
maceutical- and nonprofit-sponsored 
studies. Study timing, analysis type, and 
journal type also did not differ signifi­
cantly by funding source. All authors 
of nonprofit-sponsored studies had aca­
demic affiliations, whereas 40% of 
pharmaceutical company-sponsored 
studies had at least 1 author with a phar­
maceutical company or consulting firm 
affiliation (divided evenly between phar­
maceutical company and consulting firm 
employees). 

There was a statistically significant re­
lationship between funding source and 
qualitative conclusions (P = .04). Unfa­
vorable conclusions were reached by 
38% (9/24) of nonprofit-sponsored stud­
ies but by only 5% (1/20) of pharma­
ceutical company-sponsored studies 
(Table). Reports including only au­
thors who had an academic affiliation ap­
peared more likely to report unfavor­
able conclusions (28% [10/36]) than 
those including pharmaceutical or con­
sulting firm employees (0% [0/8]), al­
though this difference was not signifi­
cant (P = .18). The 2 investigators agreed 
on the classification of qualitative con­
clusions in 87% ofthe articles, with the 
third investigator determining the clas­
sification ofthe remaining 13%. 

In addition, phannaceutical compa­
ny-sponsored studies were somewhat 
more likely than nonprofit-sponsored 
studies to overstate quantitative re­

sults; ie, a favorable qualitative con­
clusion when quantitative results were 
neutral or unfavorable, or a neutral con­
clusion when quantitative results were 
unfavorable (30% [6/20] vs 13% [3/24]), 
although this finding was not statisti­
cally significant (P = .26). 

COMMENT 
This study investigated financial con­
flicts of interest in the debate over eco­
nomic analyses of breakthrough oncol­
ogy drugs. We found a significant 
association between authors' stated 
qualitative conclusions regarding the 
costs and cost-effectiveness of these 
drugs and study sponsorship by the 
drugs' manufacturers. Studies funded by 
pharmaceutical companies were nearly 
8 times less likely to reach unfavorable 
qualitative conclusions than nonprofit-
funded studies and 1.4 times more likely 
to reach favorable qualitative conclu­

sions. We also determined that 1 in 5 
articles contained qualitative overstate­
ments of quantitative results. 

A number of hypotheses can help 
explain our findings. First, the retro­
spective methods used in 89% of our 
sample studies allow investigators and 
pharmaceutical companies "early looks" 
at clinical results and associated resource 
profiles. These early clinical data can be 
used to selectively identify the trials most 
likely to yield positive outcomes, and the 
pharmaceutical companies can fund eco­
nomic studies accordingly and there­
fore, can potentially exercise a limited 
power to censor unfavorable studies sim­
ply by withholding financial support. 

Second, there is an evident bias in the 
body of pharmacoeconomics research 
(also seen in other areas of medical re­
search) toward the publication of stud­
ies with "positive" results. Regardless of 
funding source, studies with unfavor-

Table. Study Set Characteristics and Conclusions* 

Study 

Characteristic 

Pharmaceutical 
Company Sponsored 

(n = 20) 

1 
Nonprofit 

Sponsored 
(n = 24) 

P 
Value 

Agent 
Hematopoietic growth factors 65 63 -

Antiemetics 25 25 .97 

Taxanes 10 13 _ 

Study timing 
Prospective 5 17 " 

.36 
Retrospective 95 83 -

.36 

Analysis type 
Cost minimization 75 58 " 

.24 
Cost-effectiveness 25 42 -

.24 

Journal type 
Non-peer-reviewed 15 17 -

Peer-reviewed 85 83 

General medical 0 8 

Oncology 40 25 .99 

Hematology 15 17 

Supportive care 5 17 

Pharmacy 25 16 __ 

Author affiliation 
All academic 60 100 _ 

<.002 > 1 Pharmaceutical or consulting firm 
employee 

40 0 <.002 

Conclusion 
Favorable 60 42 _ 

Neutral 35 21 .04 

Unfavorable 5 38 _ 

Overstatement of quantitative results 30 13 .26 

*AII data are presented as percentages unless otherwise indicated. Numbers may not sum to 100 due to rounding. 
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able preliminary evidence are less likely 
to be completed, less likely to be sub­
mitted for peer review, and, once sub­
mitted, less likely to be published.61 

Third, pharmaceutical companies 
can influence research in a variety of 
ways. Studies may be funded through 
unrestricted research grants, educa­
tional funds, or consultancies (paid di­
rectly to investigators). These may in­
clude contractual agreements requiring 
pharmaceutical company review of 
manuscripts before being submitted for 
publication. Researchers also may re­
ceive funding from the same compa­
nies in the form of honoraria or travel 
awards for scientific meetings and have 
equity interests in companies and profit 
directly from increased drug sales.62 It 
is possible that these factors may re­
sult in some unconscious bias (per­
haps when qualitatively interpreting 
results) that could influence study con­
clusions. 

Fourth, the pharmaceutical compa­
nies can collaborate directly with in­
vestigators in devising protocols for eco­
nomic analyses and indirectly shape the 
economic evaluation criteria. 

Our study has several limitations. 
First, we considered only 1 type of 
economic relationship between phar­
maceutical companies and research­
ers: direct funding of the analysis 
reported. Second, our ability to inves­
tigate direct financial sponsorship of 
the individual studies was limited 
because we were unable to review 
contracts or grants. While we used pub­
lished information and direct commu­
nication with authors, the nature and 
degree ofthe financial relationship were 
not investigated. 

The correlation between pharma­
ceutical company funding and favor­
able study conclusions might add to 
public uncertainty regarding company-
sponsored medical research. 6 3 6 4 

Although other sources of funds for phar-
macoeconomic studies are needed, 
limiting the publication of pharmaceu­
tical company-sponsored studies is prob­
ably not feasible or practical. Pharma­
ceutical companies provide valuable 
resources to many areas of academic 

medicine and are a primary source of 
funding for pharmacoeconomic stud­
ies. 7 5 8 To improve the credibility of eco­
nomic analyses, policies promoting full 
disclosure of all financial interests should 
be pursued. Conducting more prospec­
tive pharmacoeconomic analyses (in con­
junction with phase 3 trials) would also 
increase credibility by eliminating the op­
portunity for selective funding based on 
clinical results.63 Finally, pharmacoeco­
nomic literature would be more bal­
anced if managed care organizations, 
government agencies, and nonprofit 
groups increased their support for high-
quality prospective pharmacoeco­
nomic studies. 

Funding/Support: The data collection efforts for this 
study were funded by an unrestricted grant from Am­
gen Inc, Thousand Oaks. Calif, as part of a larger, on­
going study. The sponsor had a contractual right to 
review and comment on manuscripts and abstracts 
prior to submission. 
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BODY: 
When the Food and Drug Administration halted research into human-gene therapy at the University of 

Pennsylvania in January, after the death of a research subject, Jesse Gelsinger, administrators at 
universities across the United States took notice. If a research program at an Ivy League institution, run 
by a scientist as prominent as James M. Wilson, was being accused of serious breaches of law and 
ethical standards, what problems lurked in the growing number of studies at their own institutions? The 
Universities of Alabama, Colorado, and Illinois, as well as Duke and Virginia Commonwealth 
Universities, also have recently faced embarrassing public disclosures about their research programs. For 
example, federal regulators charged scientists at the University of Illinois at Chicago with failing to 
obtain subjects' informed consent in a study of an antipsychotic drug, and charged Duke's institutional 
review board with not monitoring continuing research. 

Can other institutions stay out of trouble by giving researchers more education about their ethical and 
legal obligations? Or do we need radical new laws to remedy the situation? 

The number of research studies on campuses is soaring, and the potential risks for subjects are 
increasing. In the 1970's, as an undergraduate majoring in psychology, I earned either course credit or a 
few dollars by participating in studies in which the major risk was inconvenience or boredom. Now, 
healthy college students can earn upwards of $ 2,000 for taking part in medical studies - but may face 
permanent harm. 

The financial incentives for researchers are escalating, too. Last year, The New York Times reported that 
pharmaceutical companies often pay doctors handsomely ~ in some cases, $ 1 -million per year — for 
enrolling patients in studies. The results: Doctors from one field enroll their patients in drug trials in 
another field. For example, asthma specialists run studies on psychiatric medications. Patients who are 
not appropriate candidates for a study have received drugs for conditions they did not have, sometimes 
without even being told that the drugs were experimental. That not only subjected them to unnecessary 
risks, which is malpractice, but also compromised the study results. 

Even $ 1-million a year is small potatoes, though, in light ofthe incentives created for university 
researchers in the 1980's by the federal laws governing technology transfer. Before that time, research 
conducted at universities and supported by public funds belonged to the public. But the new laws give 
academic researchers intellectual-property rights; now they can, for example, patent a gene they discover 
or an invention they make, even if the entire enterprise has been financed by taxpayers through the 
National Institutes of Health or another federal agency. 

Academic researchers can form biotech companies or enter into joint ventures with them. Perm's James 
Wilson, for example, founded a gene-therapy company. Many university biologists have become 
millionaires, with stock options and fees as directors of corporations far exceeding their university 
salaries. 

Is it any wonder, then, that federal investigators from the Food and Drug Administration and the N.I.H.'s 
Office for Protection from Research Risks find that, even though federal regulations require scientists to 
disclose the risks of participating in research to potential subjects, the researchers often underplay the 
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risks and enroll inappropriate candidates? At Penn, the informed-consent form that Jesse Gelsinger 
signed did not disclose the fact that two monkeys had died after receiving the gene-therapy vector that 
he, too, was given. And researchers had accepted Gelsinger as a subject despite the fact that, according 
to the govermnent, his liver function was not good enough to meet the study's criteria. 

Other universities have covered up the risks of gene therapy in studies conducted on their campuses. 
Disregarding federal rules, researchers reported promptly to the N.I.H. only 39 of the 691 deaths and 
illnesses suffered by participants in gene-therapy research who had received the same vector as 
Gelsinger. 

At Congressional hearings in February, sponsored by Sen. Bill Frist, a Republican from Tennessee, the 
testimony by federal regulators was disappointing. It sounded almost exactly like that of the biotech 
companies. Jay Siegel, of the F.D.A., pointed to the "potential for tremendous patient benefit" of gene 
therapy. He reported that "since the first human gene transfer in the late 1980's, human gene therapy 
products have become one of the fastest growing areas of product development." 

Referring to "products" makes it seem as if valid gene therapies are being marketed already. In reality, 
gene therapy has been a dud ~ not one successful experiment has been reported in a peer-reviewed 
journal. Yet, thanks to hype by companies and regulators alike, 36 percent ofthe public, according to a 
survey conducted by the National Center for Genome Resources, thinks that gene-therapy treatments 
have already succeeded in curing human diseases. Research volunteers thus may not realize the 
preliminary nature of the experiments they have agreed to participate in. 

The business perspective among researchers is even more obvious. As far back as September 1995, at a 
meeting at Stanford University on genetics research, faculty members and graduate students filled the 
auditorium when George Poste, of SmithKline Beecham, was speaking. But when Nancy Wexler, then 
chair of the N.I.H.-D.O.E. Working Group on the Ethical, Legal, and Social Implications ofthe Human 
Genome Project, took to the stage to discuss the risks to participants in genetic research, many members 
of the audience left. I overheard researchers in the hall discussing how to handle psychological risks — 
not to their subjects, but to the researchers themselves when there was a dip in the value of their biotech 
stock. 

Whether the corporate mentality of many researchers is part of the reason for the abuses recently 
uncovered in research with human subjects, or whether investigators have simply become more 
aggressive, is an interesting question. It is clear, however, that the violations of the federal regulations 
protecting human subjects are serious. 

According to the American Bar Association's Coordinating Group on Bioethics and the Law, between 
January 1997 and June 1999 the F.D.A. issued 36 warning letters to investigators undertaking research 
with drugs, medical devices, and biological products. The reported violations are similar to those found 
by the Office for Protection from Research Risks for human research in general. They include failures to 
submit studies to an institutional review board, obtain informed consent, report adverse effects ofthe 
research, and determine the suitability of research subjects, as well as inappropriate promotion to solicit 
subjects' participation, and inadequate record-keeping. 

The F.D.A. and the risk-protection office also found that some universities did not seem to be taking 
seriously the review of human-subjects research. Their I.R.B.'s had too few members for the volume of 
studies they were expected to review, and their researchers had inappropriately claimed that studies fell 
within regulatory exceptions and so did not need to be approved by the institution's I.R.B. 

Administrators and researchers at many colleges and universities seem to think that they should be 
exempt from regulation because they work at nonprofit institutions. Yet human research subjects deserve 
protection no matter who is conducting the study. That is particularly true in an era when universities are 
acting more and more like businesses, even to the point of forming for-profit companies to 
commercialize their professors' research. 

The University of Minnesota developed, manufactured, and sold an antirejection drug for use in 
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transplants, making more than $ 85-miIIion. It was forced to stop marketing the drug when federal 
investigators found that the university had failed to get F.D.A. approval for the drug, and had not 
properly reported serious adverse reactions, including deaths. The government sued the university for 
allegedly selling an unlicensed drug, fraudulently billing Medicare for the drug, and submitting false 
grant applications - claiming that Minnesota was distributing the drug at cost rather than making a 
profit — to the N.I.H. The university settled the suit in 1998 for $ 32-million. 

The academics involved in the affair seemed to feel that they were above the law. An internal university 
report suggested that "cost recovery in any form is strictly illegal, but. . . when it is done on behalf of 
the University, the FDA probably will not take action." 

What can be done to better protect the subjects of academic research? Individual colleges and 
universities need to put more resources ~ both people and money — into their institutional review 
boards. They need to do a better job of educating their employees about the federal regulations and state 
laws that govern human research. 

Academe as a whole should also devote more effort to the question of I.R.B.'s. We need research on how 
well the system is working, mechanisms to evaluate the performance of individual boards, and new ways 
to reward faculty members who serve on I.R.B.'s — such as offering them release time from other duties, 
and counting I.R.B. service in promotion and tenure decisions. 

Universities must also guard against conflicts of interest among members of I.R.B.'s. The risk-protection 
office found that some review-board members do not recuse themselves from voting when they have 
such conflicts. At Duke, both the director and the assistant director ofthe medical center's Office of 
Grants and Contracts, which is responsible for bringing in grants, had improperly served as voting 
members of the medical center's I.R.B. 

The government needs to do a better job of monitoring research — including periodic reviews of I.R.B. 
files — and making available information about the risks involved. Serious side effects uncovered in 
studies paid for by industry are sometimes labeled proprietary information and - though they are 
reported to the F.D.A. - are not disclosed to the public. Such censorship should not be allowed. 

The Department of Health and Human Services has not provided sufficient personnel or resources - in 
their Office of Biotechnology Activities, for example ~ to complete important public databases about 
research risks. Such data are crucial both to people's decisions about whether to participate in research, 
and to investigators' determinations about when research is too dangerous to continue. 

More generally, Congress needs to reconsider the laws governing technology transfer. By trying to 
ensure that products are brought to market quickly, lawmakers have so commercialized academe that 
there are now few neutral scientists who can provide credible assessments of the risks and benefits of 
new medical developments. We should revise the laws so that academics and universities cannot profit 
from the sale of treatments created through research that the taxpayers have paid for. 

The federal regulations developed in the mid-1970's for use by a kinder, gentler generation of 
researchers may be outdated now. Last August, the bar association's Coordinating Group on Bioethics 
and the Law initiated a major project to analyze the research abuses of the past three years. The group is 
assessing what proportion of abuses violate existing regulations, and what proportion could have been 
prevented only by new regulations. Many things have changed since the current federal regulations were 
adopted, including greater financial incentives for researchers, more and larger conflicts of interest, more 
research on tissue samples collected for other purposes, and greater risks to people's privacy when 
genetic information about them is obtained. 

"When lives are at stake, and my son's life was at stake," Paul Gelsinger told Senator Frist and his 
colleagues in February, "money and fame should take a back seat. The concern should not be on getting 
to the finish line first, but on making sure no unnecessary risks are taken, no lives filled with potential 
and promise are lost forever, no more fathers lose their sons." 
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Academic researchers seem to be focusing on their new role as business people. Universities and 
regulators need to remind them of their obligations to their subjects and society. 

Lori B. Andrews is a professor of law at the Chicago-Kent College of Law at the Illinois Institute of 
Technology, and director of the Institute for Science, Law, and Technology there. This spring she is a 
visiting professor at Case Western Reserve University's School of Law. A revised edition of her most 
recent book. The Clone Age: Adventures in the New World of Reproductive Technologies, will be 
available from Henry Holt this spring. 
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