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W h a t  constitutes good science? Many re- 
searchers ask themselves this on a regular 
bas~s. It may not, l~owever, seem like a 
questiqn that is appropriately addressed by a 
court of law. Yet it is sornetirnes essential 
that courts address exactly this question. 
This is vividly illustrated by litigation to 
determine whether silicone breast implants 
cause autoirnlnu~le disease. I present a re- 
view of the nature of that controversy, sum- 
marize the co~lclusions of a recent federal 
court ruling that limited the testimony of 
"scientists," and offer reco~nmendations to 
improve the availability, reliability, and in- 
dependence of scientific expert testimony 
in a courtroom. 

The Nature of the Debate 

S~licone is a synthet~c polymer consisting 
of sil~con, oxygen, and carbon side cha~ns  
( I ) .  It may exist as a sol~d, liquid, or gel, 
depending on the nature of chemical 
cross-links. Medical uses of silicone in- 
clude components of cardiac pacemakers, 
intraocular le~lses, syringes, ventricular 
shunts, antacids, artificial joints, and 
implantable contraceptives. A breast im- 
plant usually consists of a silico~le enve- 
lope that encases either saline or a com- 
bination of silicone oil and gel. The use of 
silicone implants for breast augmentation 
began in 1962. An  estimated 8Q0,00Q to 2 
million wolnell have undergone implanta- 
tion In the United States, either for re- 
construction after mastectomy or for cos- 
metic purposes. 

In 1991, a jury awarded a litigant more 
than $7 million on her claim that her 
autoimmune disease, mixed connective 
tlssue dlsease, was caused by sillcone 
breast implants (2).  Some of the trial tes- 
timony indicated that her disease had be- 
gun before she received the i~nplants (2 ) .  
As the national media began to report and 
foster public concern about breast im- 
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plants, the commissioner of the U.S. Food 
and Drug Administration (FDA) in 1992 
declared a ~noratorium that severely lim- 
ited the use of silicone breast implants (3) .  
AII avalanche of product liability litiga- 
tion followed. 

Currently, silicone breast implants are 
the subject of a staggering amount of liti- 
gation. Approximately 400,OQQ women 
are participants in a class action lawsuit 
against implant manufacturers, including 
3M, Bristol-Myers Squibb, Dow Corning, 
and Baxter Healthcare. The registrants 
claim that the implants cause various dis- 
eases. A proposed settlelnent of $4 to $ 5  
billion could be distributed among these 
individuals. An additional 2Q,0QQ to 
30,000 others have elected to lltigate in- 
dividually. A recent tally of litigation 
found that 16 of 50 plaintiffs had won jury 
decisions with total awards exceeding 
$100 ~ n i l l ~ o n  (4).  Legal defense can cost as 
much as $1 million. Assuming an average 
award of $2 million on the basis of verdicts 
for either the plaintiff or defense, $40 to 
$60 billion is at stake in this litieation. " 

independent of the legal fees and in addi- 
tlon to the class action settlement. One 
manufacturer, Dow Corning, has entered 
into bankruptcy reorganization. 

Although implants are accused of caus- 
i11e autoi~n~nune disease, the American " 

Cancer Society, the American Society for 
Clinical Oncology (j), the American 
Medical Assoc~ation (6),  the American 
Society of Plastic and Reconstructive Sur- 
geons, the British Council on Medical 
Devices ( 7 ) ,  and the board of directors of 
the American College of Rheumatology, 
as well as the commissioner of the FDA 
(3,  a ) ,  have concluded that there is cur- 
rentlv no evidence that silicone breast 
ilnplants induce such a disease. 

Plaintiffs' experts argue that silicone 
can stimulate the immune system (that is, 
act as an adjuvant); that the implants are 
associated with a localized inflammatory 
process; and that case reports and series 
have linked silicone to a variety of immu- 
nologically mediated diseases, including 
scleroder~na (9 ,  10). Silicone is alleged to 
cause a newly recognized autoimmune dis- 
ease (1 1 ,  12) sometimes called atypical 
connective tissue disease. The diagnostic 

criteria for this disease have not achieved 
consensus (1 3) ,  but common manifesta- 
tions include fatigue, dizziness, myalgia, 
arthralgia, ocular dryness, and forgetful- 
ness. Defense experts counter that the ad- 
juvant effects require emulsification; that 
the clinical criteria for atypical connective 
tissue disease are vague, subjective, and 
inclusive of "symptoms" that are common 
in healthy individuals; and that epidemi- 
ologic studies have failed to show an asso- 
ciation between silicone breast implants 
and various rheumatologic diseases (14- 
26), breast cancer (27-3 1 ), specific symp- 
toms (32, 33), or autoantibodies (34). 

The Role of Science 
in the Courtroom 

If one accepts the premise that silicone 
breast implants do not cause systemic dis- 
ease, what is the future of biomedical prod- 
uct development when billions of dollars 
must be spent to defend a product that has 
been in clinical use for 35 years and has no 
proven ability to induce disease? How can a 
judge or jury optimally evaluate immunol- 
ogy, epidemiology, biochemistry, and other 
technical issues? 

The saga of Bendectin has Inany paral- 
lels with silicone litigation (35). Bendec- 
tin was an antinausea medication used 
urimarilv for morning sickness. It had been 
iaken b; 17.5 million women when case 
reports began to appear suggesting that 
Bendectin might be teratogenic. Thirty 
euidemioloeic studies had failed to show " 

an association between Bendectin and 
birth defects. The manufacturer, Merrell 
Dow, spent in excess of $100 million de- 
fending itself against lawsuits alleging that 
Bendectin had been responsible for fetal 
abnormalities. In Daubert v. Merrell Dow 
Pharmaceuttcals, eight "well-credentialed 
experts" test~fied on behalf of two plain- 
tiffs that the drug had caused l ~ m b  defects 
(36). The scientists based their o~inions  
on in vitro testing, animal studies, and 
analysis of prior epidemiolog~c reports. In 
1993, the U.S. Supreme Court directed a 
lower court to determine whether this sci- 
entif~c testimony was admissible under the 
Federal Rules of Evidence. Justice Black- 
mun wrote that "whether the theory or 
technique in question can be (and has 
been) tested, whether it has been subject- 
ed to peer review and publication, . . . and 
whether it has attracted widespread accep- 
tance within a relevant scientific com~nu- 
nity" are some of the criteria used in de- 
termining the admissibility of scientific 
testimony. 

The Ninth Circuit Court applied these 
guidelines in determining that plaintiffs' 
expert testimony was not adm~ssible in 
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Daubert v. Merrell Doec (37). The lower 
court further admonished that admissible 
scientific testimony could not be devel- 
oped solely for litigation. The court also 
noted that "a relative risk of less than two 
may suggest teratogenicity, but it actually 
tends to disprove legal causation." The 
relative risk refers to the increased chance 
of developing a given disease as deter- 
mined in an epide~niologic study. If the 
relative risk is 2,  the disease is twice as 
likely to develop after exposure, A relative 
risk of 1.5 would mean a 50% increase in 
likelihood, but it would also mean that for 
a glven individual who developed the dis- 
ease, there would be a two-thirds proba- 
bility that the illness was not caused by 
the exposure. The standard in c i ~  r i  '1 court is 
"more probable than not"; therefore, only 
conclusions from a study finding a relative 
risk greater than 2 can be used to argue 
that it 1s more probable than not that 
exposure caused illness. 

This legal standard differs from the scien- 
tific question of whether the exposure ever 
causes or even contributes to the illness. It 
also has no relation to the separate issues of 
statistical significance, reproducibility, con- 
founding variables, or b~ologic plausibility. 
Although victorious in Daubert, the manu- 
facturerUhad already found the cost of legal 
defense to be ~rohibiti1.e. Since Bendectin 
was withdrawn from the market in June 
1983, hospital admissions for morning sick- 
ness have doubled and the rate of liinb de- 
fects has remained unchanged. 

The Precedent in Oregon 

In August 1996, U.S. District Court Judge 
Robert E. Jones heard arguments on the 
scientific admissibility of evidence relative 
to alleged silicone disease 111 federal district 
court in Oregon. The Ninth Circuit Dau- 
bert opinion had noted, "Though we are 
largely untra~ned in science and certainly 
no match for any of the witnesses whose 
testimony cve are reviewing, it is our respon- 
sibility to deter~n~ne whose experts' pro- 
posed testimony amounts to 'scie~ltific 
knowledge,' co~lstitutes 'good science,' and 
was derived from the scient~fic inethod." 
With the aid of a scientific adviser. Richard 
Jones, Judge Jones enlisted four neutral pan- 
elists to advise on the admissibility of opin- 
ions offered by plaintiffs' experts for lawsuits 
involving silicone breast implants pending 
in his jurisdiction. 

Using the report from this panel, Judge 
Jones ruled that plaintiffs' "scientific" ex- 
perts could not offer opinions on causation 
issues. In reaching this conclusion, he noted 
that the opinions of the scientists hired by 
the plaintiffs were not based on tested hp- 
potheses; their analyses of experimental 

studies involved an extrapolat~on that rep- 
resented a "leap of faith"; no study had 
found an increase in relative risk greater " 

than 2 for any disease; the proposed experts 
had relied on differential diagnosis, a Dro- " 

cess that is not reliable in establishing cau- 
sation; and their o~inions differed from the 
prevailing consensus (38, 39). Although 
this opinion is having a far-reaching effect, 
it is not binding on state courts where the 
vast majority of implant cases are being 
tried. Nor does the ruling bind other federal 
district courts. One other federal judge who 
has been assigned breast implant litigation 
is also seeking advice froin a similar panel 
(40). In two other federal cases (Nyitray v. 
Baxter in Brooklyn and Kelle? v. Baxter in 
San Antonio), courts have limited the tes- 
timony on causation by plaintiffs' experts. 

The proceedings before Judge Jones 
demonstrate the appropriate use of a scien- 
tific advisory panel. Although this ap- 
proach entails some expense, the cost is 
trivial in co~noarison to the billions at 
stake. Juries need unbiased guidance to 
fathom immunology, epidemiology, bio- 
chemistry, and the pathogenesis of autoirn- 
mune disease. 

One solution to the challenge of eval- 
uating science is to allow the courts to 
appoint experts to testify. A second ap- 
proach is to empanel a group of experts to 
advise the court. In either case, the ex- 
perts need to have appropriate credentials, 
includ~ng knowledge, neutrality, and dili- 
gence. The National Institutes of Health 
(NIH) now maintain a roster of ootential 
scientific reviewers who are chdcked for 
conflicts of interest, The NIH, universi- 
ties, the American Association for the 
Advancement of Science (AAAS) , the 
National Academy of Sciences (NAS),  
and other neutral organizations are exist- 
ing resources to provide scientific guid- 
ance in the courtroom. 

Scientific bodies should not wait for the 
court to seek advice: as scientists we should 
ensure that every court has at its disposal a 
listing of neutral experts with specified areas 
of expertise and acknowledgment of poten- 
tial conflicts. In an amicus brief filed in 
connection with the Daubert decision, the 
AAAS and the NAS wrote. "Science is not 
an encyclopedic body of knowledge about 
the universe. Instead, it represents a process 
for proposing and refining theoretical expla- 
nations about the world that are subiect to 
further testing and refinement." Al;hough 
scientific "truth is not immutable, the 
courts have recognized that scientific argu- 
ments for causation must meet definable 
standards and that scientists themselves, ei- 
ther as experts appointed by the court or as 
advisers to the court, are best qualified to 
judge science. 
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