The tobacco industry has at-
tacked “junk science” to discredit
the evidence that secondhand
smoke—among other environmen-
tal toxins—causes disease. Philip
Morris used public relations firms
1 and lawyers to develop a “sound
science” program in the United
States and Europe that involved re-
cruiting other industries and issues
to obscure the tobacco industry’s
role.The European “sound science”
plans included a version of “good
epidemiological practices” that
would make it impossible to con-
clude that secondhand smoke—and
thus other environmental toxins—
caused diseases.

Public health professionals need
to be aware that the “sound sci-
ence” movement is not an indige-
nous effort from within the profes-
sion to improve the quality of
scientific discourse, but reflects so-
phisticated public relations cam-
paigns controlled by industry exec-
utives and lawyers whose aim is to
manipulate the standards of scien-
tific proof to serve the corporate in-
terests of their clients.

)

| TOBACCO, LAWYERS, AND PUBLIC HEALTH l

| Elisa K. Ong, MD, MS, and Stanton A. Glantz, PhD

THE TERMS “SOUND SCIENCE”
and “junk science” have increas-
ingly appeared in the media,
medical literature, " and litiga-
tion.® Industries—those responsi-
ble for products ranging from sili-
cone gel breast implants*® to
hormone-treated beef® to second-
hand smoke’—claim to be victim-
ized by lawsuits and regulations
based on “junk science,”*® while
the scientific, public health, and
regulatory communities claim
their actions are based on “sound
science.”% 2

The tobacco industry has al-
ways contested the evidence that
secondhand smoke endangers
nonsmokers™""; during the last
decade the Philip Morris (PM) to-
bacco company appropriated the
“sound science” concept to attack
studies on secondhand smoke. To
deal with the tobacco industry’s
lack of credibility, it developed
“sound science” coalitions involv-
ing other industries opposed to
regulation to support its position,
similar to smokers’ rights®®'® and
restaurant association”**" front
groups. PM also mounted a so-
phisticated public relations cam-
paign to promote “good epidemi-
ology practices” (GEP) to shape
the standards of scientific proof
to make it impossible to “prove”
that secondhand smoke—among
many other environmental tox- ‘
ins—is dangerous.

We analyzed tobacco industry
documents made public as a re-
sult of litigation in the United
States and available on the Inter-
net in an online repository to
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which documents are continually
added as additional and unre-
lated legal cases are resolved.
The documents cited in the refer-
ence list were originally accessed
between January 2000 and May
2001. Search terms included
“IARC,” “TASSC,” “sound sci-
ence,” “junk science,” “GEP,” and
the names of key players. We did
not use documents from a re-
lated depository covering British
American Tobacco in Guildford,
England, because of the deposi-
tory’s practical inaccessibility to
researchers.”? Tf we had used the
Guildford documents, they prob-
ably would have contributed to a
broader story.

PHILIP MORRIS’S “SOUND
SCIENCE” ORGANIZATION
IN THE UNITED STATES

PM began its “sound science”
program in 1993 to stimulate
criticism of the 1992 US Envi-
ronmental Protection Agency
(EPA) report,23 which identified
secondhand smoke as a Group A
human carcinogen. Ellen Merlo
(vice president, PM Corporate Af-
fairs) wrote to William Campbell
{chairman, PM USA):

OBJECTIVES
Our overriding objective is to dis-
credit the EPA report and to get
the EPA to adopt a standard for
risk assessment for all products.
Concurrently, it is our objec-
tive to prevent states and cities,
as well as businesses from pass-
ing smoking bans.
And finally, where possible
we will proactively seek to pass
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accommodation legislation with
preemption.

STRATEGIES

To form local coalitions to help us
educate the local media, legisla-
tors and the public at large about
the dangers of “junk science” and
to caution them from taking regu-
latory steps before fully under-
standing the costs in both eco-
nomic and human terms
[emphasis added].**

In February 1993, PM and its
public relations firm, APCO As-
sociates, worked to launch a
“sound science” coalition in the
United States, with approximately
$320000 budgeted for the first
24 weeks.** Three months later,
The Advancement for Sound Sci-
ence Coalition (TASSC) had been
formed.?® TASSC described itself
as “a not-for-profit coalition advo-
cating the use of sound science
in public policy decision
making,”*® even though APCO
created it to help PM fight smok-
ing restrictions.””*® TASSC’s
public positioning and media
campaign were designed to mini-
mize its connections with the to-
bacco industry®®3%; TASSC's
member survey mentioned only
secondhand smoke among a list
of other potential examples of
“unsound, incomplete, or unsub-
stantiated science.”™

A broad base of issues and
members was necessary to pro-
vide credibility to the new organ-
ization. Charles Lister, a lawyer
at the tobacco industry’s Wash-
ington, DC, law firm, Covington
& Burling, wrote, “No one would
take seriously a meeting even
partly sponsored by PM in which
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EPA was more than one example
among several. In any event, our
points can be made more effec-
tively and persuasively if EPA is
discussed within a larger con-
text.”*? Lister suggested that
“foods, plastics, chemicals, and
packaging would be natural can-
didates” in broadening the scope
of TASSC’s sponsors and issues
beyond EPA and the tobacco in-
dustry.*?

To develop TASSC into “a
broad-based and diverse national
coalition,”* more than 20000
recruitment letters were mailed,
with 100 letters mailed to “key
scientists,”** signed by TASSC's
chairman Garrey Carruthers (for-
mer Republican governor of New
Mexico). The leadership and
members, which included promi-
nent scientists and policymak-
ers®®>=¥" plus representatives from
corporations,*”*® would be pro-
vided PM’s secondhand smoke
agenda suggestions through
APCO but made to feel the
agenda was their own.*®

PM hid its role* so success-
fully that when longtime tobacco
industry consultant Gary Huber,
then a professor at the University
of Texas Health Center, received
the letter inviting him to join
TASSC, he contacted Tony An-
drade of the PM law firm Shook,
Hardy & Bacon (SH&B) to in-
form him that the organization
might be helpful to the tobacco
industry.** Andrade, also un-
aware of PM’s role with TASSC,
forwarded the information to
PM, which subsequently “filled
him in on TASSC.”*

TASSC’s overall effectiveness
in serving PM’s initial goal of dis-
crediting the EPA report may not
have met PM’s expectations; by
April 1994, Merlo expressed con-
cern that, despite its $880 000
cost in 1994,*** TASSC was not
proving to be a “tool to affect leg-
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islative decisions”® to stem

smoking restrictions.

Even so, by 1995, a TASSC
Web site was being planned with
PM to distribute scientific papers
and polls to support PM's posi-
tion.** TASSC and its Web site
are now defunct, but its execu-
tive director Steve Milloy, an ad-
junct scholar at the Cato Institute
(a libertarian think tank in Wash-
ington, DC, that has received
funds from the tobacco indus-
try*®), now produces a “junk sci-
ence” Web site.*® Milloy’s Web
site continues TASSC's original
work in criticizing and “debunk-
ing” the science behind public
health and environmental issues,
including secondhand smoke.*®

THE EUROPEAN “SOUND
SCIENCE” PROGRAM AND
“GOOD EPIDEMIOLOGY
PRACTICES”

PM also developed a “sound
science” program in Europe to
subvert*’ the effects of a large
ongoing European epidemio-
logic study of passive smoking
and lung cancer being con-
ducted by the International
Agency for Research on Cancer
(IARC),* which the tobacco in-
dustry feared would stimulate
smoking restrictions in Europe.
PM sought to “develop a pro-
gramme to generate support for
‘junk science’ and education on
use and abuse of epidemiology,
possibly through a coalition on
bad science,”*® which would
prepare a skeptical environment
for interpreting the study’s re-
sults. PM used the public rela-
tions firms Burson-Marsteller
and APCO?%"%*to address the
need that “science must be man-
aged according to clear, scientifi-
cally based criteria, e.g., good
epidemiology,”®® consistent with
the industry’s interests.
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PM’s interest in promoting
“good epidemiology” developed
after the Chemical Manufacturers
Association (CMA) published its
suggested “Good Epidemiology
Practices” (GEP) in 1991 as a
framework for “consumers of epi-
demiology” (policymakers and
regulators) to determine the
quality of a study and address
poorly conducted studies.?® The
CMA's GEP promoted the “sound
science” and “good epidemiol-
ogy” concepts for each step in
the conduct of an epidemiologic
study.>”*® Covington & Burling
lawyer Charles Lister distributed
the CMA's GEP to PM in Febru-
ary 1994:

Their [CMA's] announced
goals are essentially our own.
The GEP Guidelines are in-
tended to be analogous to
Good Laboratory Practices
(GLP) and Good Manufactur-
ing Practices (GMP), both of
which are expressly now en-
dorsed and required by Com-
munity law.

The GEP Guidelines them-
selves seem disappointingly
vague to me.

...GEP is being pushed in
Europe by a number of compa-
nies, including particularty
Monsanto and ICI.

...I was informally told that
DGV [European Union’s Di-
rectorate General for Employ-
ment, Industrial Relations and
Social Affairs] is quite inter-
ested in GEP, although reti-
cent about proposing new leg-
istation. Nonetheless, there
seems to be a realistic prospect
that they might be persuaded
to issue a [European] Commis-
sion Communication or other
policy document.>

PM saw the CMA’s GEP as an
opportunity to promote an offi-
cial epidemiologic standard that
would challenge the methodol-
ogy of IARC’s work.%® Thomas
Borelli (Director, PM Science and
Environmental Policy), however,
expressed concern that the CMA
guidelines did not go far enough

to meet the tobacco industry’s
needs because

... it lacks teeth and as written
it does not have enough meat
to help us on ETS [environmen-
tal tobacco smoke, another
term for secondhand smoke].
However setting up our own
standards is a good project for
us and our consultant’s (sic]
program. It would be good of-
fensive strategy for our consul-
tant’s [sic] to be out there trying
to fix epidemiology instead of
being critical all the time.*'

PM'’s scientific personnel
agreed that PM could adapt GEP
to include secondhand smoke
studies and that PM’s consultants,
a network of scientists being fi-
nanced by industry lawyers to
contest the evidence that second-
hand smoke caused disease,*”%>%*
should “fix” epidemiology proac-
tively.5%® Mitch Ritter (PM Scien-
tific Affairs) noted the obstacles,
and appeal, of this approach: “It is
difficult to imagine epidemiolo-
gists—or the health lobby in gen-
eral—accepting this [CMA] initia-
tive as it stands, though they will
have to accept the principle of a
set of good practices.”®*%° PM de-
cided to appropriate the GEP
movement by broadening its GEP
support base to the scientific com-
munity, European government
bodies, and other industries with
similar concerns about low-level
risks. PM’s 1994 “Legislative
Guidelines on GEP” included the
following:

Objective
* Impede adverse legislation

Strategy
* Endorsement by scientific
world
* [nternational gathering of
world’s top epidemiologists
(October)
Tool: GEP guidelines
* Expand debate to EU [Euro-
pean Union] political targets
* Political conference opportu-
nities (DG V, STOA [EU
Directorate General for Em-
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ployment, [ndustrial Rela-
tions and Social Affairs; Sci-
ence and Technology Office
of Assessment])

* Legislative opportunities
(EAC, Biomed, public health
framework)

Tool: GEP resolution

* Motivate concerned industry
sectors

* GEP lobby

Physical agents:

-Mobile phones, electricity
(EMF)
- Computers (UV rays)

Chemical agents:

- Food (sugar, dairy, flavorings)
- Chemicals
- Metals

* Sound science lobby
Widen to
- Packaging
- Pharmaceutical
- Forestry/paper®®

PM wanted GEP guidelines to
be endorsed by the scientific
community, a GEP resolution to
be passed through European leg-
islation, and a GEP lobby with
other industries facing regulation
and a broad-based “sound sci-
ence” lobby. As with the initial
“sound science” efforts, the to-
bacco industry’s role would be
minimized. The industry sought
broad support of numerous en-
dorsers on a variety of issues to
provide credibility for PM’s GEP
objective—to avert increased
smoking restrictions.

With the help of its legal, pub-
lic relations, and scientific re-
sources, PM began drafting a
GEP resolution that would be
“authored” by a “sound science”
coalition. In June 1994, APCO
drafted a potential TASSC-spon-
sored list of “17 Guiding Scientific
Principles,”® which PM found
“too vague” and not supportive
enough of its GEP plans.”® SH&B
drafted GEP guidelines to be
sponsored by an “Executive Com-
mittee of the Sound Science
Coalition” (Table 1).>* SH&B's
GEP resolution®* promoted the
tobacco industry’s position, subse-
quently advocated publicly by
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SH&B," that odds ratios of 2 or
less are highly questionable and
that a statistically significant asso-
ciation is not strong enough evi-
dence for causation to warrant
regulatory action. (This concen-
tration on odds ratios was not in
the original CMA proposal.)

PM consultant Roger Walk re-
structured the GEP resolution, re-
lying “heavily on the content of
the [SH&B] drafts” to “look more
like a ‘scientist’s’ version of guide-
lines.””®™ With the relative risk
for lung cancer due to passive
smoking at about 1.2,17234872-75
and the relative risk for heart dis-
ease about 1.3,*"° this standard
would prevent action to protect
the public from lung cancer and
heart disease caused by second-
hand smoke.

To obtain scientific endorse-
ment of PM’s GEP, PM needed
scientists to promote it to govern-
ment bodies.”” In June 1994, PM
sought scientists to participate in
a GEP seminar in Germany®*
and planned for a subsequent
long-term coalition that would
help criticize the TARC study.”
Burson-Marsteller identified sci-
entists interested in “sound sci-
ence” and “good epidemiology,”
but found that some scientists
were concerned that corporate
sponsorship—especially sponsor-
ship by PM—would limit their sci-
entific independence, even
though Burson-Marsteller had
not mentioned PM.”%° In Au-
gust 1994, Covington & Burling
created a list of potential epi-
demiologists who might be ap-
proached for the GEP seminar,
excluding “influential epidemiolo-
gists known to have strongly anti-
tobacco views.”®

The plan to use prescreened
epidemiologists may have
changed just as PM was ready to
introduce GEP to them.** An Oc-
tober 1994 memo from Joanna
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TABLE 1— Shook, Hardy & Bacon’s Draft GEP Resolution
for a “Sound Sclence” Coalition®

THE EXECUTIVE COMMITTEE RECOMMENDS that the members of the Sound Science Coalition
adopt and actively promote in the scientific community at large and within their individual
disciplines, appropriate and specific professional standards for epidemiological research, to be
carried out by accredited individuals and institutions, reflecting the following principles:

1. The study design should clearly define all objectives and hypotheses. Possible problems
in design and data interpretation should be described and the intended method for addressing
each fully set out. Every effort should be made to address possible confounders to avoid the
need for subsequent adjustments.

2. In case-controi studies, special attention should be given to how the control group will
be selected and what matching procedures wilt be utilized. Also, case selection should be
explained with emphasis on efforts to ensure a high participation rate. A pre-caiculation of
required sample size should be carried out to ensure that the sample is sufficient to produce
meaningful results.

3. Statements of study design should contain a description of statistical techniques. This
should include underlying assumptions for distribution, variance, correlation and regression
procedures. The degree to which violation of these assumptions would invalidate the analysis
should be specified whenever possible.

4, Adherence to the study protocol should be as close as possible. Any deviations (e.g.,
errors in randomization, low participation rate, suspected confounders, possible misclassifica-
tion) should be documented.

5. Special care should be given to the training and monitoring of those administering
questionnaires and surveys; blinded technigues are preferred.

6. After the study is conducted, the results should be analyzed as specified by the study
protacol. Two-sided hypothesis tests are encouraged. If a one-sided test is employed, this
should be noted and the rationale for using it provided. The presentation of confidence
intervals for the estimate of risk gives more information than a single point value with an
associated p value. Generally, 95% confidence intervals are preferred.

7. An adequate description of the raw data shouid precede and complement formal statis-
tical analysis. If the data are not supportive of the stated hypotheses, no further analysis is
necessary. Subsequent treatment of the data should onty be for hypothesis generating purposes.

8. 0dds ratios of 2 or less should be treated with caution, particularly when the confidence
intervals are wide. There is a liketihood that the odds ratio is artefactual and the resuit of prob-
lems with case or control sefection, confounders or bias.

9. Meta-analysis and pooling techniques are best used for homogenous data gathered
under a uniform pool.

10. Observations that are inconsistent with the main body of the data should net be
excluded from the analysis.

11. Journal articles and scientific conferences are the appropriate forum for the presen-
tation of research results. Every effort should be made to pubiish and report on all compieted
research, regardless of outcome. Only by such efforts can the entire sample of conducted
research be made available to the scientific community and pubfication bias minimized.

12. Generally, hypotheses tests not specified by the study protocol should not be reported.
When many hypotheses tests are performed on data from a single study, a number of positive
results can be expected to arise by chance alone, creating serious problems of interpretation.

13. Recognizing that a statistically significant association does not in itself provide direct
evidence of causal relationship between the variables concerned and that causation can only be
established on nonstatistical grounds, particular care should be taken when comparing two
variables that have changed over time. Such comparisons often produce apparent associations.

14. Graphic display of results and figures that show individual observations are to be en-
couraged. For example, when appropriate, fixed regression lines should be presented together
with a scatter diagram of the raw data. Any complex statistical methods should be communi-
cated in a manner that is comprehensible to the reader.

15. Rigorous scientific objectivity should be the standard when reporting on epidemio-
logical results. Defects in study design, conduct and analysis should be frankly admitted. It is
helpful for abstracts accurately to reflect any study deficiencies. Advocacy and objectivity rarely
comfortably coexist.
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Sullivan (PM Corporate Services
Brussels) announced, “the GEP
project would be halted as previ-
ously discussed because the [PM
IARC] Task Force agreed that it
could be counterproductive.”®®
PM’s planned long-term “sound
science” coalition is now likely to
be the Cambridge-based Euro-
pean Science and Environment
Forum, which sought funding
from tobacco companies in addi-
tion to PM for its 1996 inception
and has actively criticized the
IARC study.¥’

PM still sought official Euro-
pean Union endorsement of GEP,
which other industries were al-
ready seeking,®® and PM hoped it
would contain “the necessary lan-
guage to catch the IARC study.”””
In July 1994, PM had a draft of a
possible European Union GEP
resolution,’* and Covington &
Burling lawyer John Rupp drafted
a European Council resolution
about GEP for PM’s considera-
tion.®* In early 1995, PM was
considering holding a GEP semi-
nar in Germany and introducing
PM’s GEP at an October 1995
conference on the use of science
in public health regulations to be
funded by the European Union’s
Directorate General V (Employ-
ment, Industrial Relations and So-
cial Affairs) and the nonferrous
metal industry.®®

In September 1995, Joanna
Sullivan (PMCS Brussels) wrote to
Richard Carchman (director, Sci-
entific Affairs, PM USA) stating
that the SH&B GEP guideline re-
vision”' “should be given to Pro-
fessor [Ernst] Wynder for passing
onto Dr [Henriette] Chamouillet
of DGV of the European Com-
mission.”*® Wynder, whose early
work linked smoking and cancer,
had developed a financial rela-
tionship with the tobacco indus-
try.5-%° PM described Wynder as
“being in favor of the [GEP] proj-
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ect” and helping PM organize a
GEP conference.'®

It is unclear whether Wynder
and Chamouillet did indeed
meet, but by late 1995, the Eu-
ropean Union Data Protection
Directive was adopted, stating
that “the Commission shall en-
courage the drawing-up of codes
of conduct [for studies involving
the processing of medical data]”
and that “the Commission may
ensure publicity for [approved]
codes.”"*%2 This European
Union directive led to a new
GEP proposal, drafted in 1995,
with limited distribution in 1997,
by a group of European and
American epidemiologists from
industry and academia, in hopes
of international review and sub-
sequent European Union Work-
ing Group approval.'™ Despite
PM’s efforts, no European Union
resolution on GEP had been pro-
duced as of mid-2000.

WORLDWIDE SEMINARS
ON GOOD EPIDEMIOLOGY
PRACTICES

From 1994 to 2000, seem-
ingly independent seminars on
GEP have been conducted by
several organizations in the
United States, United Kingdom,
European Union, and China. In
fact, PM is connected to all these
events.

Federal Focus, Inc, a nonprofit
foundation based in Washington,
DC, that engages in research and
education pertaining to federal
government policy issues, con-
ducted 2 seminars' on epidemi-
ology and risk assessment that
appear to have been part of PM's
GEP program. In 1994, Federal
Focus convened a 19-member
panel in the United States that
advocated uniform epidemiology
principles.”®* In October 1995, a
second 18-member panel met in

1752 | Tobacco, Lawyers, and Public Health | Peer Reviewed | Ong and Glantz

London, England, and drafted the
“Principles for Evaluating Epide-
miologic Data in Regulatory Risk
Assessment,” or “London Princi-
ples,”"® which pose a series of
questions to guide a risk assessor
about the overall quality of the
data and its potential weight for a
risk assessment. The panel com-
prised scientific representatives
from academia and industry, in-
cluding some who had received
tobacco industry funding or
served as tobacco industry con-
sultants, 7105106

The London Principles do not
criticize relative risks of less than
2, but the Federal Focus leaders
have, while working under con-
tract with PM. Federal Focus re-
ceived at least $200 000 from
PM in 1993." Federal Focus’
chairman, Jim Tozzi of Multina-
tional Business Services, was
under contract with PM for
$40000 a month in 1993 and
up to $610000 in 1994,19810°
Thorne Auchter, director of Fed-
eral Focus’ Institute for Regula-
tory Policy, has testified to the
US Occupational Safety and
Health Administration Public
Meeting on Standards Planning
Process that “a determination
needs to be made regarding the
reliability of relative risks in the
“weak association (RR<2.0-3.0}
range.”"" In 1993 and 1994,
Tozzi was to work with PM “to
develop materials designed to in-
tensify the debate on the need
for scientific standards on meta-
analysis and epidemiology such
as electromagnetic fields, chlori-
nated water, and radon in
water,” with the purpose of “sup-
porting legislative mandates on
epidemiological standards” and
“increasing debate on ETS risk
assessment within EPA.”'®

PM, Covington & Burling, and
Tozzi collaborated on 8 “Criteria
for Epidemiology” of which “all

guidelines for conducting epi-
demiological studies should in-
corporate consideration,” includ-
ing “[d]oes the relative risk fall
into the realm of ‘weak associa-
tion’ (RR<2.0-3.0) relative to
background?”™ In July 1995,
Tozzi sought PM to discuss the
Federal Focus “EPI Principles”
from the “first conference” with
NATO and IARC officials, as
“EPA, through IARC and NATO,
continues to market its indoor air
quality program overseas.”"
The Weinberg Group, a con-
sultancy run by Myron Weinberg
that testifies for the tobacco in-
dustry on clean indoor-air is-
sues,” worked with PM to con-
duct “Good Risk Management
Practices” conferences in Europe
and Asia. An October 1997 Eu-
ropean conference, “The Chal-
lenges of Responsible Good Risk
Management Practices,” included
PM as one of 11 corporate sup-
porters with official sponsorship
by the European Union Commis-
sion.™ The speakers included to-
bacco industry consultant Ragnar
Rylander63 (who has consulted
for PM about GEP’s utility, ™"
stated that relative risks of less
than 2 have severe methodolog-
ical problems,"™ and advocated
GEP at a 1996 scientific confer-
ence'™) and the European Sci-
ence and Environment Forum’s
executive director, Roger Bates.'"®
Government administrators were
session moderators, which Wein-
berg described to PM as a “valu-
able concept” because they were
“the target of the expert presenta-
tions.”'"® PM wanted to repeat a
similar Weinberg seminar in Asia
in 1998, to be endorsed by the
Association of South East Asian
Nations,"™ which PM expected to
establish guidelines for risk as-
sessment."® PM planned to com-
mit $220000' for a conference
in Kuala Lumpur or Bangkok by
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November 1998 and hoped for
published journal articles or con-
ference proceedings."™®

The tobacco industry’s Center
for Indoor Air Research cohosted
a July 1997 “International Work-
shop on Risk Assessment and
Good Epidemiological Practices”
in China with the Guangzhou In-
stitute for Chemical Carcinogens
and the Chinese Epidemiological
Association."® (The Center for In-
door Air Research financed proj-
ects “specially reviewed” by to-
bacco industry lawyers, as
opposed to its peer-reviewed
projects; the former are more
likely to conclude that second-
hand smoke does not cause dis-
ease.“%"*') The China conference
brought together 100 lung can-
cer specialists within China'??
with a few scientists from outside
China, including scientists funded
by the tobacco industry. *7-63:10623
This China GEP workshop was
part of the tobacco industry’s
“Asia-specific IARC prepara-
tion,”"** and PM hoped to pro-
duce GEP resolutions by Chinese
science organizations.*® An or-
ganizer of the conference coau-
thored a paper on GEP and the
etiology of lung cancer® with
industry consultant Joseph
Wu,'"°® who had been paid $235
000 in 1995 and 1996 to or-
ganize and conduct “Chinese
projects” through SH&B."*” Wu
authored an accompanying edito-
rial*® on risk assessment and
GEP in the Chinese Journal of
Epidemiology that states that rela-
tive risks of less than 2 may be
artifactual for secondhand smoke
studies, and that scientists need
to examine other factors, such as
pollution and diet, for lung can-
cer. 128

Several European epidemio-
logic societies have developed
GEP guidelines, including the
International Epidemiological As-
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sociation (IEA),?® the Danish So-
ciety of Epidemiology,®® and the
Association des Epidémiologistes
de Langue Frangaise (ADELF,
Association of French-Speaking
Epidemiologists).®° PM may
have sought to participate in
these processes; John Rupp, the
lawyer from Covington & Burling
who had drafted a European
Council GEP resolution for
PM,* lobbied ADELF on GEP,
as well as in Italy and Ger-
many.*"2 The ADELF and [EA
epidemiologists who headed the
GEP efforts for their organiza-
tions state that they had no idea
that PM had such subversive in-
tentions. The GEP guidelines de-
veloped by the epidemiologic so-
cieties do not discuss relative
risks of less than 2, and the IEA
guidelines emphasize the ethical
conduct of epidemiologic studies.

CHANGES IN PHILIP
MORRIS’S GOOD
PRACTICE PROGRAM

By April 1998, PM began to
scale back its GEP program. Ted
Sanders (PM Worldwide Scien-
tific Affairs), who was to inherit
the GEP program, expressed con-
cern about the GEP program’s
value to Cathy Ellis (senior vice
president of research and devel-
opment, PM USA):

. .. the concept of GEP’s was
discussed in considerable detail
in PM. Corporate Affairs thought
it was a wonderful idea, because
at first they . . . felt that part of a
code for Good Epidemiological
Practices would state that any rel-
ative risk of less than 2 would be
ignored. This is of course not the
case. No epidemiological organi-
zation would agree to this, and
even Corporate Affairs realizes
this now [emphasis added].™

Sanders describes PM’s initial
objective as to discredit epidemi-
ologic results with relative risks
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of less than 2, but the company
realized that no epidemiological
organization would agree to such
a standard. Sanders’ memo also
suggests that if PM had suc-
ceeded in securing a GEP code
as initially planned, there was a
good chance PM would not be
able to criticize future errors in
epidemiologic studies, and a bet-
ter alternative would be to con-
tinue developing GEP with other
companies. PM seems to have
followed Sanders’ advice; by July
20, 1998, “no further work was
to be done on GEP’s” by Rupp,
who had continued his activities
in France.”

GEP has most recently been a
focus for Toxicology Forum, a
nonprofit organization that fos-
ters interaction between scientists
in academia, government, and in-
dustry.®® The 1999 Brussels
conference included “Epidemiol-
ogy in a Policy and Regulatory
Context: Considering a Code of
Good Epidemiology Practice,”
and the May 2000 Brussels con-
ference discussed “Determinants
and Structure of Guidelines of
Epidemiological Practice.”™*?
{Note: When the referenced Web
site was accessed on September
24, 2001, the title of the May
2000 conference had been
changed to “Comparison of the
Principles and Practice of Risk
Assessment Performed at the
Global and European Level,” and
the list of pending participants
had been removed.) The May
2000 session speaker list in-
cluded tobacco industry consul-
tants.?**33-3% pPM, R.J. Reynolds,
and the Tobacco Institute con-
tributed $35 000 through Cov-
ington & Burling for a 1992 Tox-
icology Forum meeting® that
included the session “Weak Epi-
demiological Associations and
the Limitations of Meta-Analy-
sis.”™®” The international discus-

sion of GEP continues, although
the tobacco industry’s interest in
the 1999 and 2000 GEP Toxi-
cology Forum conference re-
mains unclear.

DISCUSSION

PM appropriated the “sound
science” concept to shape the
standards of epidemiology and to
prevent increased smoking re-
strictions. The “sound science”
coalition was viewed by PM and
its public relations firms as a
launching point to introduce the
tobacco industry version of “good
epidemiological practices” that
would be accepted by the scien-
tific community. The “sound sci-
ence” coalitions are similar to
other tobacco industry front
groups used as third-party
spokesmen without disclosing the
tobacco industry’s involve-
ment.®-?' PM’s GEP was con-
structed by their lawyers and in-
ternal scientific resources. To gain
support for its GEP programs and
perspectives, PM capitalized on
the concerns of other industries
facing regulation and the good in-
tentions of the scientific commu-
nity, which sought to improve the
conduct of epidemiology.

PM has gone beyond “creating
doubt™® and “controversy” %'
about the scientific evidence that
demonstrates that active and pas-
sive smoking cause disease, to at-
tempting to change the scientific
standards of proof. PM’s higher
level of activity in Europe with
GEP reflects the reason for this
strategy shift. PM sought to es-
tablish a tactically advantageous
scientific and policy-making envi-
ronment before a scientific threat
materialized in Europe, whereas
in the United States, PM was re-
acting against an already damag-
ing scientific government publica-
tion. The versions of GEP PM
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and its allies promoted discount
relative risks below 2 and would
set the standard in such a way
that would make it impossible to
conclude that secondhand
smoke, as well as many other en-
vironmental toxins, is dangerous.
This approach ignores the fact
that a comprehensive assessment
of risk involves considering all
the evidence related to a toxin,
not just the epidemiology. This
distinction was highlighted in the
response to a news article in Sci-
ence,"®® which represented several
epidemiologists as concluding
that there was a high threshold
for a relative risk’s being worth
considering."*® One of the epi-
demiologists quoted in the article
responded that the news story

... writes that I have expressed
the view that only a fourfold
risk should be taken seriously.
That is correct, but only when
the finding stands in a biological
vacuum or has little or no biolog-
ical credibility. We all take seri-
ously small relative risks when
there is a credible hypothesis in
the background. Nobody dis-
putes that the prevalence of
boys at birth is higher than that
of girls (an excess of 3%), that
men have a 30% higher death
rate compared with women of
the same age, or that fatality in
a car accident is higher when
the car is smaller [emphasis
added]."

The risks mentioned are simi-
lar in magnitude to {or smaller
than) the risks associated with
secondhand smoke.

The industry’s strategy for
dealing with secondhand smoke
may be shifting again. In 2000,
PM released a Web site that ac-
knowledges that many scientific
studies report a small increased
risk in disease with secondhand
smoke exposure, but also claims
that “exposure levels outside the
home are lower than regulators
have generally assumed.”"!
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These claims of inconsequen-
tial exposures are based on to-
bacco industry—funded studies of
dubious accuracy that were car-
ried out within the same construct
as the GEP efforts and other ef-
forts to subvert the scientific proc-
ess. Indeed, the pilot studies for
these exposure studies have been
demonstrated in government pro-
ceedings to be unreliable.”

As greater understanding of
the tobacco industry’s subversive
operations accumulates, scientists
and policymakers face the ques-
tion of whether or not to include
the tobacco industry in their dis-
courses. Pros and cons of pub-
lishing any material funded by
the tobacco industry have been
debated, and some journals and
organizations have rules to ex-
clude those who are funded by
the tobacco industry.'*?

The World Health Organiza-
tion’s tobacco control effort is the
most prominent global case to
observe in the near future, as the
WHO deals with both the scien-
tific and policy-making worlds
and has been targeted by the to-
bacco industry. The WHO re-
cently published a special inquiry
on the tobacco documents, which
concluded that the tobacco indus-
try views the WHO as one of its
leading enemies and strategized
to “contain, neutralise, reorient”
WHO's tobacco control initia-
tives."*> The WHO is also con-
ducting hearings, which include
the tobacco industry, for its inter-
national Framework Convention
on Tobacco Control. (Uncannily
similar to projects of the TASSC
and to Junkscience.com, a Web
site for Guest Choice Networks,
which claims to represent more
than 30000 restaurant and tav-
ern owners in promoting consu-
mer choice, proclaims the WHO’s
Framework Convention as “funk
Science Goes Global.”**)
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Publicly, the tobacco industry
is now shifting to a campaign
touting responsible corporate citi-
zenship™***% and nominal efforts
purportedly to discourage youth
smoking prevention. "’ The indus-
try’s many past efforts—beginning
with the “Frank Statement” ad-
vertisement and creation of the
Tobacco Industry Research Com-
mittee in the United States in
1954536p32-44_4 nublicly rein-
vent itself, while privately doing
everything it can to protect itself
from meaningful regulation and
maximizing sales and profits, sug-
gest that the WHO (and other
government and scientific bodies)
maintain an arm’s-length relation-
ship with the tobacco industry
until it visibly reduces its aggres-
sive efforts to promote tobacco
use, whether to children or
adults, worldwide.

Because the US Supreme
Court is allowing judges more
freedom to decide whether to
admit or exclude scientific evi-
dence,*®"° the question of what
work constitutes “junk science”
or “sound science” comes to the
forefront in discussions of the
health effects of industry prod-
ucts and activities. Discussions of
how to improve epidemiology
should be ongoing, although
there is continued debate as to
the necessity for epidemiologic
guidelines. > While every
practicing scientist agrees that
scientific work should be rigor-
ously done, the scientific, public
health, and regulatory communi-
ties need to be more aware that
the “sound science” and “GEP”
movement is not simply an effort
from within the profession to im-
prove the quality of scientific dis-
course. This movement reflects
sophisticated public relations
campaigns controlled by industry
executives and lawyers to manip-
ulate the scientific standards of

proof for the corporate interests
of their clients. m
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PASSIVE SMOKING, CORONARY HEART
DISEASE, AND META-ANALYSIS

ETA-ANALYSIS — the formal combination of

the research results from multiple studies — is
widely used, but with little general understanding of
its limitations and uncertainties. There is something
quite appealing about collecting all the available re-:
search on some question and reducing it to a single
figure or a single confidence interval. When properly
used, this approach can be useful. However, there is
broad evidence that the results of meta-analyses are
often not very reliable. LeLorier et al.! have shown
that many meta-analyses do not agree with the re-
sults of subsequent large, randomized trials, and there
is little reason to believe that those trials are consis-
tently wrong.

In a review published a few years ago? I cited five
meta-analyses that produced conclusions that were
questionable for a variety of reasons. These included
lack of understanding on the part of the meta-ana-
lysts of the'scientific: subject in question or, con-
versely; lack of understanding on the part of the ex-
perts in the scientific subject of the procedure for
meta-analysis; failure to consider a host of relevant

. - covarfites; and: frank: bias' on: the/ part of the: meta-’
.- analysis/ teamy:’ Anéthert commion problcm is lackcof’
- homogeneity) When an effect exists; its size may vary

substantially from one population to another, such
that'no’combined csumatc can havc much mcamng

make’Scnscsfwﬁndftha thi

s arenot all ofhxgﬁ uality,
W t‘é”dd]ust meta dnale" s( f'or

anti thcx‘e

ports:are- given a’ uahty scoi‘éldﬁ95\'0t?100e (of a
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that can be studied (this sometimes is the hardest » is
step). Second, all the available sources of potentially '{;'; st
relevant data must be found and the reports collected. i i
Third, each report is evaluated and an individual ’{
summary measure derived (for example, the inci- i w
dence rate of a disease or an odds ratio). Fourth, the ! th
collection of summary measures is interpreted, and pe
a single “best estimate” is derived. Finally, the find- s
ings of the meta-analysis are presented. Of these, the m
fourth step is the most controversial, and because of su
its limitations, it is sometimes omitted. stl

In this issue of the Journal, He et al.? report a al.
meta-analysis of epidemiologic studies of the re- rel
lation between coronary heart disease and passive en
smoking (also known as exposure to environmental ov.
tobacco smoke). With regard to this important sub- ra
ject, there is no reliable substitute for epidemiologic - th
research, for several reasons: responses'in animals fer
may not be like those in humans, laboratory studies ex:
involving human subjects must necessarily be of th
short duration, and reports of clinical series are sub- the
ject to a range of serious biases. Can meta-analysis gr¢
of epidemiologic studies on this topic provide a pe
more reliable conclusion than a thoughtful review of ne
the usual type? There are reasons to think that it rat
cannot.

The first reason is the quality of the data. He et al.3 be:
found an association between coronary heart disease clo
and environmental tobacco smoke, but most studies £ sur
of lung cancer and this risk factor have likewise re- . .1 po
ported a positive association, and those findings i the
have been received with some skepticism because of. i pirc
concern about the quality of the data.- Among the: iula
reasons for concern are a possible tendency of non-- rrel

~ smokers with lung cancer to look for some external:
- reason (for' instance, smoking' by a: spouse or co®; iy
, workcr) for an: otherwise inexplicable: disease;;inact /¢
. curacies: in' the! reporting; of exposure to< environ-:

. mental tobacco smoke, and reluctance to; report; a.
personal history ‘of: smokmg He et al:/ga le;
|t consideration {to such poss1blc ptoblems thh,.
(juahty of tlic studx thCYI d ) ]

1

grcatcr' likelihood ' of pub |
ncgatwcftcsultsf
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\bccmpubf!,&
hshcd.: Ifonly tlic posx Ve panx of thq probablhty'dls
¢ tribution is rcprescntcd inythe literatirre it ¢an be in?:
egative! sttidxcs; may; notz have\bccm
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EDITORIALS

umfortmty of the ﬁndmgs of thc 18 studlcs, dcspntc‘
‘the large variations in"study/design, methods, and -
' populatlons 'For cxamplc if ‘environmental tobacco
smoke icauses’ coronary heart’ disease; why are: esti-
».matcs ‘of this effect fromstudi¢s ‘that include'expo--
sardit the'workpla¢eiabouti the) samie as:those! from|
studies that'do’ not? Figure 1.in the’ rcport by He et
~ al!'shows that study-by-study “best estimates” of the
- relative risk of coronary heart disease associated with :
nvltommntal tobacco'smoke ranged from slightly,
‘over 1.0 to-about 2:2..This seems to be'a very small -
.range;’ consxdcnng the:random variations present in:
"the samplcs ‘most of Which wer¢ small; the largc dif-:
ferences in'both the methods and - the populations :
’cxammcd, the likelihood of confounding, for which-
there was no adjustment; and the failure to consider

... the'“dosage” ‘of environmental tobacco smoke. A-

great deal ‘of uniformity among the results of inde-
pendent studies of a particular phenomenon ‘is not:
-necessarily good: it can suggest consistency in bias
rather than consistency in real effects.

Interpretation of Figure 2 in the article is difficult

+ because the reported “linear trend” apparently in-
cluded analysis of data from persons with zero expo-
sure to environmental tobacco smoke. In view of the
potential sources of bias noted above, and in view of
the possibility that the never-exposed group had a dis-
proportionally high percentage of persons from pop-
ulation segments generally more careful about health-
related behavior (including some religious groups),
these data would be more convincing if they showed
a significant trend of higher risk with higher degrees
of exposure, without including the never-exposed
groups.

The authors compared the risk of coronary heart
disease in exposed and nonexposed persons in terms
of relative risks, but they did not defend their use of
that statistical measure or show that it is compatible
- with their findings. This approach implies a multipli-

cative model (in which risk factors are multiplied
rather than, say, added), but why should we expect
a complex biologic relation to follow this type of
model rather than a model that is linear, or other-
wise not multiplicative? In general, mathematical
convenience is a common but weak reason for study-
ing relative risks (or odds ratios, their surrogates) or
any other specific mathematical model.

Pcrhaps the most troubling aspect of these results
is the size of the effect reported. Is an increase in the
incidence of coronary heart disease of 25 percent as-
sociated with passwc smoking compatible with the
gcncrally reported increase of about 75 percent among

- active smokers (a threefold difference)? I find it hard
to understand how environmental tobacco smoke,

»

thc added 'risk of ¢ coronary - hedft! dlﬁcasc( am .
" smokers."Some estimates of the:iclative risk of‘lung

cancer 'in - association with environmental' tobacco:
smoke are also about 25 percent, but the risk'among
active smokers is increased ‘by about 1200 percent:

+ over that among nonsmokers. :This finding ‘leads to, { -

the more plausible conclusion that the added risk:of; |

{ lung cancer' that is ‘due: to' environmental : ‘tobakco’

smoke may be about 2 pcrccnt of the risk associated |’

, with active smoking. . :

“The clear effects: of acnv .smokmg on coronary

 heart discase give us good reason to think that pas-: -
_ sive smoking rmght have a 'similar, but much smaller-
' effect. The.meta- analysxs rcporté‘

\byHcctals meets:
the accepted techniéal ‘criteria for. mcta—analysm‘ but;
it suffers from: problems dinherent’in ‘the: method,
such as deficiericies in the data analyzed. Thercforc
I regretfully conclude that we still do not know, with
accuracy, how much or even whether -exposure to
environmental ‘tobacco smoke ‘increases the rlsk of
coronary heart disease.

JoHN C. Bawanr lil, M.D., PH.D.

University of Chicago
Chicago, IL 60637
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MEeDICAL EDUCATION
AND MANAGED CARE

TUDENTS, residents, faculty members, and deans

at medical schools in the United States don’t like
managed care. In this issue of the Jowrnal! Simon
et al. report the results of a 1997 telephone survey
of a national sample of medical students, residents,
department chairs, directors of residency training,
and deans to determine their views of managed care.
Fee-for-service medicine was rated better than man-
aged care in terms of the access of patients to care,
minimizing ethical conflicts, the quality of the doc-
tor—patient relationship, the continuity of care, care
at the end of life, and care for patients with chronic
iliness. Medical school faculty members <riticized
managed care for decreasing the amount of time they
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CORRESPONDENCE

platin is unreasonable. The median duration of treatment

in our study was 9 weeks (63 days).5 The durations of

treatment in the treatment groups were similar, suggesting

that the survival benefit was due to the addition of cisplat-

in chcmotherapy In the study by Morris et al., a treatment
] d

Case Western Reserve Univérsity
Cleveland, OH 44106

gure
‘ étal? the crudc relative risk can be calculated as 3.5, and
the relative risk reported by He et al. is 14.9, whercas the
adjusted relative risk was reported by Glantz and Parmley
as 2.7.3 However, the most dramatic difference. occurs
in the study by Steenland et al.* for which the crude rel-
ative risk is 0.54 and thc rclanvc risk rcported by Hc et
caliis 20 0 v van

It is often instructive to comparc thc crudc rclanvc nsk
with the adjusted relative risk to ascertain the influence of
the adjustment. With use of the meta-analytic methods of

He et al., the overall crude relative risk is 0.84 for the 10
cohort-studies. Thus, -the conclusion as to whether expo-
sure to passive smoke is harmful or helpful appears to de-
pend on an adjustment ptocess that is often i unprccxsc and
ambiguous. . ... : ST
- Interpretation of thc casc—conttol studies may%b" £ h

; mp;c qlijﬁcult ( Because'dn a case~gontrolstud: :hbmefd e

ki e calculated dircctly, thi! ddds
Y sﬁfmgatc whenythe: digéase isirare}, Ho

.u,

: \basbis‘mo‘t&m;ﬁi&ﬂxbrphrnvulamtbupxbﬁngﬁ
if it is rare in the general population), then 'th: od;ls ¥atio

ovérestimates the a¢tual relative risk:® This can ylcld aniex-

,aggcratcd effect. Furthermore, in a case~control study,

is: actuall h,matcd 1sthc relative probablhty‘of x:

Thame Thrombosis and Haemostasis Rcscarch Foundanon
X Thame OX9 3NY Umted ngdom‘
&
1. Steenland K ~Thun M Lally C Heath C Ir Envxmnmenul tobanoo .
smoke and coronary heart disease in the American Cancer Socicty CPs-TL
cohort. Circulation 1996;94:622-8.

To the Editor: Bailar’s editorial' on. the arti‘cle by',Hc ‘ct '
al.X deserves rebuttal. Most of Bailar’s concerns about
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eta-analyses of passive smoking and coronary heart dis-
case have ‘been addressed elsewhere in the literature. Spe-
cifically, results in male and female patients are sufficiently
Jhomogeneous to allow their combination.?#. The various
-’studlcs can be (and were, glvcn meamngful quahty scores.3#
/ Catic d

Baﬂar is also 'wbrﬁcd that thc poolcd rclanvc risk of
coronary. hcart dlseasc assocnatcd w1th passive smokmg is

U»(u' P,

smioke’ and for 'whi&h“thh dosh—-rcsponse aeve
gpward5 For companson the best study ‘we have on

e S R,

6. Morabm A, Bemstcm M, Heritier S, Khatchatrian N. Rclanon ofbmast
cancer with passive and active exposure to tobacco smoke. Am J Epidemiol
1996;143:918:28. :

7. Wells AJ. An estimate of adult mortality in the United States from pas-
sive smoking: a résponse 'to criticism. Environ Int 1991;17: 382-5.°

8. Kritz H, Schmid P, Sinzinger H. Passive smoking and cardiovascular
risk. Arch Intern Med 1995;155:1942-8. -

To the Editor: Many readers would dispute Bailar’s con-
clusion that “we still do not know . . . whether exposure

698 - August 26, 1999

to environmental tobacco smoke increases the risk of cor-
onary artery disease.” The evidence available to mid-1997
on this topic was reviewed by Australia’s National Health
and Medical Research Council (NHMRC).! The NHMRC
considered 22 analyscs from 16"stud1cs, 17 of the 22:

range. The median estimate; of 24 (interquartile rangc',
1.02 to 1.62) is entirely consistent with the pooled esti-
mate of 1.25 (95 percent confidence interval, 117 t0 1.32)
dcnvcd by: t;—Ic ctal. and was supportcd by ﬁndmgs of ex-

“anything, :
dition, random reporting etrors; also mcnuoncd by Baxlar, ;
arc likély.to attcnuat and ot punously sn'cngthhn these |}
associations.: - .+ - i A

Bailar consndcrs the range  of relative tisk of about 1. 0 to
2.2 in He et als study to be ‘very small.”. He believes that
uniformity in results is “not necessarily good.” Such com-
ments are only his opinion,.and not facts. Finally, Bailar
criticizes the use of a- “multiplicative model;” but meta-
analysis must use the models of the’ ongmal ‘studies and
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cmay not choose others. Bailar does notlshbw
ihat the particular moch mthls cds

{or ﬁdﬂé - '
fRisewh geBanlar states that “ﬁndmgs must

Bgl}ar s ‘suggestion that dosc—rcsponsc
' the:inclusion of an unexposed

gver, their ﬁndmgs in the data from
Study H conflict with Steenlarid’ epl

éausc it is gcncra.lly constdcrcd to be thé:
‘means to gain an overview of cvidcnocrﬁh'g‘w

OPCW m the real world, .
‘relations for toxic agcnts (cxcludmg
lhaﬂyfcarcmogcns) are“genétally concave upward — that
qffccts of success:vcly smallcr exposurcs decrease

posure. to; spccxﬁc ‘constituents cnvxronmcntal to- ]
-smoke-are not fully undcrstood but'I do not know * "¢~ 4
‘oftany.fot which exposures among nonsmokers are as high :
‘a8 ode third of those among smokers. Th1s is further rea- - -

‘i

failure of journals to publish negauve’ﬁin
| analysis did not suggest this bias, and thi
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son forcaution in concluding that an increase in risk in-
‘ , ,by cnvxronmcntal tobacco smoke among nonsmok

g1 L th P
tand:the urge:to “pile it on? ipcghaps in the hope of gen-
erating stronger action sooner,-and there may be reasons
irelated to public health and public policy for taking action
efore the evidence is completc Thosc reasons are non ad-

fvah(xd;aby mcrstammcm;. ;o

afitiening 'ui:

JLACH

in lcads v, through ?V6, indicating
ooardxal infarction; Elevated serum tropomn I and creatine

sure L2 On the basis of his coronary angidgram, it is hkcly
that this paticnt had preexisting coronary artery. disease,
despite the :absence of perfusion defects on his -exercise
teét ‘Thus, the use of sildenafil ; in. combination with nitro-
glyccrm may have led to a crmcal lowering of blood pres-
sure ‘that ‘exacerbated his. ischemia and rcsultcd in acute
myocardial infarction.

The Food -and Drug Administration has rcportcd 128
nonviolent deaths in the United States among men who
received prescriptions for sildenafil. Of these deaths, 34
percent occurred within four or five hours after sildenafil

, c;ils«:as«;.3 A

was used, and approximately 70 percent of the men who
died had risk factors for cardlovasmlar or ccrcbrovascuhr

ug
ing sﬂdenaﬁl and nitrates concurrently if thcy have re-
ccwed a prescnptlon for'only. one or the othcr Also, on-
d

On adrmssxon, his symptoms had resolved, sand‘tht house
officer noted a heart:rate iof 88, beats .per. minute, blood -
pressure of 135770 smmHg; and! grade ‘3/6 sys-
tolic murmur., The electrocardiogram oteworthy only
for -occasional ‘isofated: ventticular ture;beats. The
patient was referred to a cardiologist, arid 24 ‘hour. Holtcr
monitoring was performed:the next:day. i .
Echocardxography was: performcd while thc patlent was
receiving 120 mg of vérapamil twi ce daily (the«dosage had
been increased after his visit to the emergency room), two
hours after the administration of a single dose of sildenafil.




