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BSTRACT

 

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 of the 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.)
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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

T
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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.

 

1-3,8-81

 

 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.

 

8-14

 

 Seventy articles
were included in the study.

 

1-3,15-81

 

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 Landefeld’s

 

4

 

 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-

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 of the
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).

 

82-84

 

 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

 

RESULTS

 

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-
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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

*See 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.
funds 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,

 

32-61

 

 17 as neutral,

 

15-31

 

 and 23 as critical.

 

1-3,62-81

 

Agreement on the classification of the 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 of the 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 of the 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 of the neutral authors and 37
percent of the critical authors (P

 

�

 

0.001) (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

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 of the 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
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no. of authors (%)

 

Manufacturer of 
calcium-channel 
antagonist

23 (96) 9 (60) 11 (37) 22.02

 

�

 

0.001

Manufacturer of com-
peting product

21 (88) 8 (53) 11 (37) 14.84

 

�

 

0.001

Any manufacturer 24 (100) 10 (67) 13 (43) 22.68

 

�

 

0.001
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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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(N�24)

NEUTRAL

AUTHORS

(N�15)

CRITICAL 
AUTHORS

(N�30)

CHI-SQUARE

FOR LINEAR

TREND

P VALUE

FOR 
TREND

% of authors

Support to attend symposium
Manufacturer of calcium-channel antagonist
Manufacturer of competing product
Any manufacturer

67
50
67

33
27
47

20
13
27

12.39
8.84
8.87

0.002
0.01
0.01

Honorarium to speak at symposium
Manufacturer of calcium-channel antagonist
Manufacturer of competing product
Any manufacturer

71
62
75

27
40
40

13
13
17

19.82
14.66
19.62

�0.001
�0.001
�0.001

Support for educational program
Manufacturer of calcium-channel antagonist
Manufacturer of competing product
Any manufacturer

46
37
50

20
13
20

7
10
10

11.92
6.16

11.26

0.003
0.04
0.003

Research funding
Manufacturer of calcium-channel antagonist
Manufacturer of competing product
Any manufacturer

79
50
87

33
33
40

17
20
20

22.45
5.45

26.09

�0.001
0.07

�0.001
Employment or consultation

Manufacturer of calcium-channel antagonist
Manufacturer of competing product
Any manufacturer

21
21
25

33
33
33

7
17
17

2.13
0.19
0.60

0.07
0.46
0.45
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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,86 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’Rourke 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, Searle, and
SmithKline Beecham Pharmaceuticals.

We are indebted to Drs. D.A. Redelmeier and M. Desreux for
their help in revising the manuscript.
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