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Laborers, Teamsters & Cement Masons Lo-
cal 895 Health & Welfare Trust Fund v.
Conquer Cartage Co., 753 F.2d 1512, 1517
(9th Cir.1985). We have already concluded
that the purchase-option provisions at issue
are not ambiguous.

Johnson contends that the district court
erred by not considering evidence that the
government, fraudulently induced him to en-
ter into the 1967 lease agreement. . This
contention lacks merit.

[7] Johnson asserts that an unidentified
government contracting agent verbally as-
sured him at the time the 1967 lease agree-
ment was entered into that the purchase
option was a mere formality and would never
be exercised by the government. These oral
statements directly contradict the clear, un-
ambiguous, written provision in the 1967
lease agreement giving to the government
the right to exercise a purchase option.
Thus, the district court did not err by deter-
mining that Johnson's evidence was barred
by the parol evidence rule. See United
States v. Triple A Mach. Shop, Inc., 857 F.2d
579, 585 (9th Cir.1988) (stating that “[elvi-
dence of a collateral agreement may be ad-
mitted if (1) it does not contradict a clear and
unambiguous provision of a written agree-
ment, and (2) the parties did not intend the
written agreement to be the complete and
exclusive statement of their agreement”).

Johnson also contends that the govern-
ment should be estopped from exercising its
purchase option. This contention lacks mer-
it. i

[8] To prevail on his estoppel claim,
Johnson must establish not only the tradi-
tional estoppel elements but also two addi-
tional elements. See Watkins v. United
States Army, 875 F.2d 699, 707 (9th Cir.1989)
(en bane), cert. denied, 498 U.S. 957, 111
S.Ct. 884, 112 L.Ed.2d 395 (1990). First,
Johnson must establish affirmative miscon-
duct by the government going beyond mere
negligence. Id. Second, Johnson must show
that “the government’s wrongful act will
cause a serious injustice, and the public’s
interest will not suffer undue damage by
imposition of the liability.” Id. (quotations
omitted). '

3. Johnson did not allege any constitutional
claims below, therefore we decline to consider

Here, Johnson claims the government en-
gaged in affirmative misconduct based on
alleged oral statements made by a govern-
ment contracting agent at the time the 1967
lease was finalized and other oral statements
made by various government employees at
the time the government was exercising its
purchase option.. We need not decide, how-
ever, whether Johnson raised a genuine issue
of material fact as to whether the govern-
ment engaged in affirmative misconduct be-
cause Johnson failed to establish the second
of the required elements.

(9,101 We do not agree with Johnson
that a “serious injustice” will occur merely
because the current value of the property at
issue may be higher than the price set forth
in the 1967 purchase option. As the district
court observed, Johnson is merely being re-
quired to perform under the conditions of the
contract that he signed. Therefore, the dis-
triet court did not err by determining that
the government was not estopped from exer-
cising its purchase option.’

AFFIRMED.
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ingestion of morning sickness pills manufac-
tured by defendant caused plaintiffs’ limb
reduction birth defects. The United States
District Court for the Southern District of
California, Earl B. Gilliam, J., 727 F.Supp.
570, granted defendant’s motion for summary
judgment. Plaintiffs appealed. Following
affirmance, 951 F.2d 1128, the Supreme
Court vacated and remanded, 113 S.Ct. 2786.
Upon remand, the Court of Appeals, Kozin-
ski, Cireuit Judge, held that expert scientific
testimony was not admissible to prove that
pills caused plaintiffs’ birth defects.

Affirmed.

1. Federal Courts =759.1

Grant of summary judgment may be
sustained on any basis supported by record.

2. Federal Courts €766

Court of Appeals will affirm summary
judgment based on exclusion of expert testi-
mony only if, as matter of law, proffered
testimony would have to be excluded at trial.
Fed.Rules Evid.Rule 702, 28 U.S.C.A.

3. Federal Civil Procedure €=2544

Because products liability plaintiffs bore
ultimate burden of proof on causation, defen-
dant moving for summary judgment had only
to point to absence of genuine issue of mate-
rial fact; it was not required to-produce any
evidence at all. '

4. Evidence ¢=508, 555.2

Supreme Court’s Daubert decision re-
quires federal judges ruling on admissibility
of expert scientific testimony to engage in
two-part analysis: first, judge must deter-
mine nothing less than whether experts’ tes-
timony reflects “scientific knowledge,”
whether their findings are “derived by the
scientific method,” and whether their work
product amounts to “good science”; second,
judge must insure that proposed expert testi-
mony is relevant to task at hand, ie., that it
logically advances material aspect of propos-
ing party’s case. Fed.Rules Evid.Rule 702,
28 US.CA.

5. Evidence &=555.4(1)

One important consideration in deter-
mining admissibility of expert scientific testi-
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mony is whether experts are proposing to
testify about matters growing naturally and
directly out of research they have conducted
independent of litigation, or whether they
have developed their opinions expressly for
purposes of testifying; that expert testifies
for money does not necessarily cast doubt on
reliability of his testimony, but in determin-
ing whether proposed expert testimony
amounts to good science, court may not ig-
nore fact that scientist’s normal workplace is
lab or field, not courtroom or lawyer’s office.
Fed.Rules Evid.Rule 702, 28 US.C.A.

6. Evidence ©=555.4(1)

For purposes of determining admissibili-
ty of expert scientific testimony, fact that
expert testifies based on research he has
conducted independent of litigation provides
important, objective proof that research com-
ports with dictates of good science. Fed.
Rules Evid.Rule 702, 28 U.S.C.A.

7. Evidence &=555.2, 555.4(1)

If proffered expert testimony is not
based on independent research, party prof-
fering it must come forward with other ob-
jeetive, verifiable evidence that testimony is
based on scientifically valid principles; one
means of showing this is by proof that re-
search and analysis supporting proffered
conclusions have been subjected to normal
scientific scrutiny through peer review and
publication. Fed.Rules Evid.Rule 702, 28
U.S.CA.

8. Evidence &=555.10

Minors who brought products liability
action against morning sickness preseription
drug manufacturer, alleging that their moth-
ers’ ingestion of that drug caused their imb
reduction birth defects, failed to show that
scientific testimony they proffered was de-
rived by scientific method; none of their
experts based his testimony on preexisting or
independent research, none claimed to have
studied effect of that drug on limb reduction
defects before being hired to testify in this or
related cases, and none had published his
work on that drug in scientific journal or
solicited formal review by his colleagues.
Fed.Rules Evid.Rule 702, 28 U.S.C.A.
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9. Evidence ¢=555.10

Expert’s testimony that plaintiffs’ moth-
ers’ ingestion of morning sickness pills manu-
factured by defendant caused plaintiffs’ limb
defects was inadmissible; expert asserted
only that drug was teratogen and that he had
examined plaintiffs’ medical records, which
apparently revealed timing of ingestion, but
he offered no tested or testable theory to
explain how, from that limited information,
he was able to eliminate all other potential
causes of birth defects, nor did he explain
how he alone could state as fact that drug
caused plaintiffs’ injuries. Fed.Rules Evid.
Rule 702, 28 U.S.CA.

10. Evidence &528(1)

Minors who sued pharmaceutical compa-
ny, alleging that their mothers’ ingestion of
morning sickness pills caused minors’ limb
reduction birth defects, failed to show that
expert scientific testimony they proffered
would assist jury on causation issue under
California law; experts could not testify that
drug actually caused plaintiffs’ injuries, and
experts did not state that drug more than
doubled likelihood of limb reduction birth
defects. Fed.Rules Evid.Rule 702, 28
US.CA
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On Remand from:the United S’cates Su-
preme Court.

*The Honorable Stephen M. McNamee, United

States District Judge for the District of Arizona,
sitting by designation.

_task at hand.”

Before: KOZINSKI and O’SCANNLAIN,
Cireuit Judges, and MecNAMEE,* District
Judge.

KOZINSKI, Circuit Judge.

On remand from the United States Su-
preme Court, we undertake “the task of en-
suring that an expert's testimony both rests
on a reliable foundation and is relevant to the
Daubert v. Merrell Dow
Pharmaceuticals, Inc, — U8, — —,
118 S.Ct. 2786, 2799, 125 L.Ed.2d 469 (1993).

I

A. Background

Two minors brought suit against Merrell
Dow Pharmaceuticals, claiming they suffered
limb reduction birth defects! because their
mothers had taken Bendectin, a drug pre-
seribed for morning sickness to about 17.5
million pregnant women in the United States
between 1957 and 1982. See¢ Resp’t’s Br. on
Writ of Cert. at 2; Turpin v. Merrell Dow
Pharmaceuticals, Inc., 959 F.2d 1349, 1350
(6th Cir.1992). This appeal deals with an
evidentiary question: whether certain expert
scientific testimony is admissible to prove
that Bendectin caused the plaintiffs’ birth
defects.

For the most part, we don’t know how
birth defects come about. We do know they
occur in 2-8% of births, whether or not the
expectant. mother has taken Bendectin. See
Jose 'F. Cordero & Godfrey P, Oakley, Jr.,
Drug Exposure During Pregnancy: Some
Epidemiologic Considerations, 26 Clinical
Obstetrics & Gynecology 418, 424-25 (June
1988). Limb defects are ‘even rarer, occur-
ring in féewer than one birth out of every

1000. Turpin, 959 F.2d at 1353. But scien-
‘tists “simply do not know how teratogens

(chemicals known to cause :limb: reduction
defects) do their damage:: They eannot re-
construct the biological chain of events that
leads from an expectant mother’s ingestion of
a teratogenic substance to; the stunted devel-
opment of a baby’s limbs. Nor do they know

1. Limb reduction defects involve incomplete de-
velopment of arms, legs, fingers and toes, such as
the defects associated with the Thalidomide di-
saster of the 1960s.
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what it is about teratogens that causes them
to have this effect. No doubt, someday we
will have this knowledge, and then we will be
able to tell precisely whether and how Ben-
dectin (or any other suspected teratogen)
interferes with limb development; in the cur-
rent state of scientific knowledge, however,
we are ignorant.

Not knowing the mechanism whereby a
particular agent causes a particular effect is
not always fatal to a plaintiff’s claim. Causa-
tion can be proved even when we don’t know
precisely kow the damage occurred, if there
is sufficiently compelling proof that the agent
must have caused the damage somehow.
One method of proving causation in these
circumstances is to use statistical evidence.
If 50 people who eat at a restaurant one
evening come down with food poisoning dur-
ing the night, we can infer that the restau-
rant’s food probably contained something un-
wholesome, even if none of the dishes is
available for analysis. This inference is
based on the fact that, in our health-con-
scious society, it is highly unlikely that 50
people who have nothing in common except
that they ate at the same restaurant would
get food poisoning from independent sources.

It is by such means that plaintiffs here
seek to establish that Bendectin is responsi-
ble for their injuries. They rely on the testi-
mony of three groups of scientific experts.
One group proposes to testify that there is a
statistical link between the ingestion of Ben-
dectin during pregnancy and limb reduction
defects. These experts have not themselves
conducted epidemiological (human statistical)
studies on the effects of Bendectin; rather,
they have reanalyzed studies published by
other scientists, none of whom reported a
statistieal association between Bendectin and
birth defects. Other experts proffered by
plaintiffs propose to testify that Bendectin
causes limb reduction defects in humans be-
cause it causes such defects in laboratory
animals. A third group of experts sees a link
between Bendectin and birth defects because
Bendectin has a chemical structure that is

2. We had adopted Frye as the law of the circuit
in United States v. Solomon, 753 F.2d 1522, 1526
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similar to other drugs suspected of causing
birth defects.

The opinions proffered by plaintiffs’ ex-
perts do not, to understate the point, reflect
the consensus within the scientific communi-
ty. The FDA—an agency not known for its
promiscuity in approving drugs—continues to
approve Bendectin for use by pregnant wom-
en because “available data do not demon-
strate an association between birth defects
and Bendectin.” U.S. Department of Health
and Human Services News, No. P8045 (Oct.
7, 1980). “ Every published study here and
abroad—and there have been many—con-
cludes that Bendectin is not a teratogen.
Turpin, 959 F.2d at 1353-56. In fact, apart
from the small but determined group of sci-
entists testifying on behalf of the Bendeetin
plaintiffs in this and many other cases, there
doesn’t appear to be a single scientist who
has concluded that Bendectin causes limb
reduction defects. : -

It is largely because the opinions proffered
by plaintiffs’ experts run counter to the sub-
stantial consensus in the scientific community
that we affirmed the district court’s grant of
summary judgment the last time the case
appeared before us. Daubert v. Merrell Dow
Pharmaceuticals, Inc., 951 F.2d 1128, 1131
(9th Cir.1992). The standard for admissibili-
ty of expert testimony in this circuit at the
time was the so-called Frye test: Scientific
evidence was admissible if it was based on a
scientific technique generally accepted as re-
liable within the scientific community. Frye
v. United States, 293 F. 10183, 1014 (D.C.Cir.
1923).2 We found that the distriet court
properly applied this standard, and affirmed.
The Supreme Court reversed, holding that
Frye was superceded by Federal Rule of
Evidence 702, — U.S. at ——, 113 S.Ct. at
2794, and remanded for us to consider the
admissibility of plaintiffs’ expert testimony
under this new standard.

B. Procedural Issues

First, however, we address plaintiffs’ argu-
ment that we should simply remand the case
so the district court can make the initial

(9th Cir.1985).
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determination.of admissibility under the new
standard announced by the Supreme Court.
There is certainly something to be said for
this position, as the district court is charged
with making the initial determination wheth-
er to admit evidence. In the peculiar circum-
stances of this case, however, we have deter-
mined that the interests of justice and judi-
cial economy will best be served by deciding
those issues that are properly before us and,
in the process, offering guidance on the ap-
plication of the Daubert standard in this
circuit.

[1,2] The district court already made a
determination as to admissibility, albeit un-
der a different standard than we apply on
remand, and granted summary judgment
based on its exclusion of plaintiffs’ expert
testimony. Daubert v. Merrell Dow Phar-
maceuticals, Inc, 727 F.Supp. 570, 575-76
(S.D.Cal.1989). A grant of summary judg-
ment may be sustained on any basis sup-
ported by the record, Leonard v. Clark, 12
F3d 885, 889 (9th Cir.1993), so we shall
consider whether the district court’s grant of
summary judgment can be sustained under
the new standard announced by the Supreme
Court. Our review here is, of course, very
narrow: We will affirm the summary judg-
ment only if, as a matter of law, the prof-
fered evidence would have to be excluded at
trial. The district court’s power is far broad-
er; were we to conclude that the expert
testimony is not per se inadmissible, the
district court on remand would nevertheless
have discretion to reject it under Rule 403 or
702. Daubert, — U.S. at ——, 113 8.Ct. at
2798. Such a ruling would be reviewed un-
der the deferential abuse of discretion stan-
dard.

[3] One other procedural matter detains
us. According to plaintiffs, they weren't re-
quired to come forward with any evidence to
survive summary judgment because the affi-
davit of Merrell’s expert was itself inadmissi-
ble under Daubert; the burden thus never
shifted to plaintiffs to demonstrate a genuine
issue as to causation. Plaintiffs not only fail
to mention the many other exhibits offered
by Merrell, they also misunderstand the
moving party’s burden on summary judg-
ment. Because plaintiffs bear the ultimate

burden of proof on causation, Merrell had
only to point to the absence of a genuine
issue -of material fact; it wasn't required to
produce any evidence at all. See Maffei v.
Northern Insulation of New York, 12 F.3d
892, 899 (9th Cir.1993). Thus, the admissibil-
ity of Merrell’s expert’s affidavit is beside the
point; the question is whether plaintiffs ad-
duced enough admissible evidence to create a
genuine issue of material fact as to whether
Bendectin caused their injuries. See Elkins
v. Richardson-Merrell, Inc, 8 F.3d 1068,
1071-72 (6th Cir.1993). It is to that question
we now turn.

II

A. Brave New World:

[4] Federal judges ruling on the admissi-
bility of expert scientific testimony face a far
more complex and daunting task in a post-
Daubert world than before. The judge’s task
under Frye is relatively simple: to determine
whether the method employed by the experts
is generally accepted in the scientific commu-
nity. Solomon, 753 F.2d at 1526. Under
Daubert, we must engage in a difficult, two-
part analysis. First, we must determine
nothing less than whether the experts’ testi-
mony reflects “scientific knowledge,” wheth-
er their findings are “derived by the scienti-
fic method,” and whether their work product
amounts to “good science.” — U.S. at —,
——, 113 S.Ct. at 2795, 2797. Second, we
must ensure that the proposed expert testi-
mony is “relevant to the task at hand,” id. at
——, 113 8.Ct. at 2797, ie., that it logically
advances a material aspect of the proposing
party’s case. The Supreme Court referred
to this second prong of the analysis as the
“fit” requirement. Id. at —, 113 S.Ct. at
2796. :

The first prong of Daubert puts federal
judges in an uncomfortable position. The
question of admissibility only arises if it is
first estsblished that the individuals whose
testimony is being proffered are experts in a
particular scientific field; here, for example,
the Supreme Court waxed eloquent on the
impressive qualifications of plaintiffs’ ex-
perts. Id at —n. 2,113 S.Ct. at 2791 n. 2.
Yet something doesnt become “scientific
knowledge” just because it’s uttered by a
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scientist; nor can an expert’s self-serving
assertion that his conclusions were “derived
by the scientific method” be deemed conclu-
sive, else the Supreme Court’s opinion could
have ended with footnote two. As we read
the Supreme Court’s teaching in Daubert,
therefore, though we are largely untrained in
science and certainly no match for any of the
witnesses whose testimony we are reviewing,
it is our responsibility to determine whether
those experts’ proposed testimony amounts
to “scientific knowledge,” constitutes “good
science,” and was “derived by the scientific
method.”

The task before us is more daunting still
when the dispute concerns matters at the
very cutting edge of scientific research,
where fact meets theory and certainty dis-
solves into probability. As the record in this
case illustrates, scientists often have vigorous
and sincere disagreements as to what re-
search methodology is proper, what should
be accepted as sufficient proof for the exis-
tence of a “fact,” and whether information
derived by a particular method can tell us
anything useful about the subject under
study.

Our responsibility, then, unless we badly
misread the Supreme Court’s opinion, is to
resolve disputes among respected, well-cre-
dentialed scientists about matters squarely
within their expertise, in areas where there
is no scientific consensus as to what is and
what is not “good science,” and occasionally
to reject such expert testimony because it
was not “derived by the scientific method.”
Mindful of our position in the hierarchy of
the federal judiciary, we take a deep breath
and proceed with this heady task.

B. Deus ex Machina

The Supreme Court’s opinion in Daubert
focuses closely on the language of Fed.
R.Evid. 702, which permits opinion testimony
by experts as to matters amounting to “sci-
entific ... knowledge.” The Court recog-
nized, however, that knowledge in this con-
text does not mean absolute certainty. —
U.S. at ~——, 113 S.Ct. at 2795. Rather, the

3. These factors raise many questions, such as
how do we determine whether the rate of error is
acceptable, and by what standard? Or, what

43 FEDERAL REPORTER, 3d SERIES

Court said, “in order to qualify as ‘scientific
knowledge,” an inference or: assertion must
be derived by the scientific method.” Id.
Elsewhere in its opinion, the Court noted
that Rule 702 is satisfied where the proffered
testimony is “based on scientifically valid
principles.” Id. at —, 113 S.Ct. at 2799.
Our task, then, is to analyze not what the
experts say, but what basis they have for
saying it.

Which raises the question: How do. we
figure out whether scientists have derived
their findings through the scientific method
or whether their testimony is based on scien-
tifieally valid principles? Each expert prof-
fered by the plaintiffs assures us that he has
“utilizled] the type of data that is generally
and reasonably relied upon by scientists” in
the relevant field, see, e.g., Newman Aff. at 5,
and that he has “utilized the methods and
methodology that would generally and rea-
sonably be accepted” by people who deal in
these matters, see, e.g., Gross Aff. at 5. The
Court held, however, that federal judges per-
form a “gatekeeping role,” Daubert, — U.S.
at ——, 118 S.Ct. at 2798; to do so they must

- satisfy themselves that scientific evidence

meets a certain standard of reliability before
it is admitted. This means that the expert’s
bald assurance of validity is not enough.
Rather, the party presenting the expert must
show that the expert’s findings are based on
sound science, and this will require some
objective, independent validation of the ex-
pert’s methodology.

While declining to set forth a “definitive
checklist or test,” id. at ——, 113 S.Ct. at
2796, the Court did list several factors feder-
al judges can consider in determining wheth-
er to admit expert scientific testimony under
Fed.R.Evid. 702: whether the theory or
technique employed by the expert is general-
ly accepted in the scientific community;
whether it’s been subjected to peer review
and publication; whether it can be and has
been tested; and whether the known or po-
tential rate of error is acceptable. Id. at
——, 113 S.Ct. at 2796-97.3 We read these

should we infer from the fact that the methodolo-
gy has been tested, but only by the party’s own
expert or experts? Do we ask whether the meth-
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factors as illustrative rather than exhaustive;
similarly, we do not deem each of them to be
equally applicable (or applicable at all) in
every case Rather, we read the Supreme
Court as instructing us to determine whether
the analysis undergirding the experts’ testi-
mony falls within the range of accepted stan-
dards governing how scientists conduct their
research and reach their conclusions.

[5] One very significant fact to be consid-
ered is whether the experts are proposing to
testify about matters growing naturally and
directly out of research they have conducted
independent of the litigation, or whether they
have developed their opinions expressly for
purposes of testifying. That an expert testi-
fies for money does not necessarily cast
doubt on the reliability of his testimony, as
few experts appear in court merely as an
eleemosynary gesture. But in determining
whether proposed expert testimony amounts
to good science, we may not ignore the fact
that a scientist’s normal workplace is the lab
or the field, not the courtroom or the law-
yer'’s office.’

[6] That an expert testifies based on re-
search he has conducted independent of the
litigation provides important, objective proof
that the research comports with the dictates
of good science. See Peter W. Huber, Gali-
leo's Revenge: Junk Science in the Court-
room 206-09 (1991) (describing how the prev-
alent practice of expert-shopping leads to
bad science). For one thing, experts whose
findings flow from existing research are less
likely to have been biased toward a particu-

odology they employ to test their methodology is
itself methodologically sound? Such questions
only underscore the basic problem, which is that
we must devise standards for acceptability where
respected scientists disagree on what’s accept-
able. .

4. Two of the four factors mentioned by the Su-
preme Court would be difficult or impossible to
apply to the expert testimony in this case. Only
one of plaintiffs’ experts has done original re-
search. Dr. Crescitelli mentions that he “specifi-
cally performed studies” on Bendectin and its
antihistamine component, Aff. at 3, but does not
explain the nature of those studies or the meth-
odology employed. The others have examined
the available literature and studies within their
respective fields and drawn different conclusions
than the scientists who performed the original
work. As to such derivative analytical work, it

lar conclusion by the promise of remunera-
tion; when an expert prepares reports and
findings before being hired as a witness, that
record will limit the degree to which he can
tailor his testimony to serve a party’s inter-
ests. Then, too, independent research car-
ries its owr indicia of reliability, as it is
conducted, so to speak, in the usual course of
business and must normally satisfy a variety
of standards to attract funding and institu-
tional support. Finally, there is usually a
limited number of scientists actively conduct-
ing research on the very subject that is
germane to a particular case, which provides
a natural constraint on parties’ ability to
shop for experts who will come to the desired
conclusion. That the testimony proffered by
an expert is based directly on legitimate,
preexisting research unrelated to the litiga-
tion provides the most persuasive basis for
concluding that the opinions he expresses
were “derived by the scientific method.”

We have examined carefully the affidavits
proffered by plaintiffs’ experts, as well as the
testimony from prior trials that plaintiffs
have introduced in support of that testimony,
and find that none of the experts based his
testimony on preexisting or independent re-
search. While plaintiffs’ scientists are all
experts in their respective fields, none claims
to have studied the effect of Bendectin on
limb reduction defects before being hired to
testify in this or related cases.

[7] If the proffered expert testimony is
not based on independent research, the party

makes little sense to ask whether the technique
employed “can be (and has been) tested,” Dau-
bert, — U.S. at —, 113 S.Ct. at 2796, or what
its “known or potential rate of error” might be,
id. at ——, 113 S.Ct. at 2797.

5. There are, of course, exceptions. Fingerprint
analysis, voice recognition, DNA fingerprinting
and a variety of other scientific endeavors closely
tied to law enforcement may indeed have the
courtroom- as a principal theatre of operations.
See, eg., United States v. Chischilly, 30 F.3d
1144, 1153 (Sth Cir.1994) (admitting expert testi-
mony concerning a DNA match as proof the
defendant committed sexual abuse and murder).
As to such disciplines, the fact that the expert has
developed an expertise principally for purposes
of litigation will obviously not be a substantial
consideration.
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proffering it must come forward with other
objective, verifiable evidence that the testi-
mony is based on “scientifically valid princi-
ples.” One means of showing this is by proof
that the research and analysis supporting the
proffered conclusions have been subjected to
normal scientific serutiny through peer re-
view and publication® Huber, Galileo’s Re-
venge at 209 (suggesting that “[tJhe ultimate
test of [a scientific expert’s] integrity is her
readiness to publish and be damned”).

Peer review and publication do not, of
course, guarantee that the conclusions
reached are correct; much published scienti-
fic research is greeted with intense skepti-
cism and is not borne out by further re-
search. But the test under Daubert is not
the correctness of the expert's conclusions
but the soundness of his methodology. See
n. 11 infra. That the research is accepted
for publication in a reputable scientific jour-
nal after being subjected to the usual rigors
of peer review is a significant indication that
it is taken seriously by other scientists, ie.,
that it meets at least the minimal criteria of
good science. Daubert, — U.S. at ——, 113
S.Ct. at 2797 (“[Slerutiny of the scientific
community is a component of ‘good sci-
ence.’”). If nothing else, peer review and
publication “increase the likelihood that sub-

6. We refer, of course, to publication in a general-
ly-recognized scientific journal that conditions
publication on a bona fide process of peer re-
view. See Daubert, — U.S. at ——, 113 S.Ct. at
2797 (“The fact of publication (or lack thereof) in
a peer-reviewed journal thus will be ... rele-
vant...."”) (emphasis added). See generally The
Journal's Peer-Review Process, 321 New Eng.
J.Med. 837 (1989).

7. For instance, peer review might well have
brought to light the more glaring arithmetical
errors in the testimony presented by plaintiffs’
experts in other Bendectin cases. See DeLuca v.
Mervell Dow Pharmaceuticals, Inc., 791 F.Supp.
1042, 1048 (D.N.J.1992), affd, 6 F.3d 778 (3d
Cir.1993). :

8. As Judge Frank Johnson has succinctly noted,
“the examination of a scientific study by a cadre
of lawyers is not the same as its examination by
others trained in the field of science or medi-
cine.” Perry v. United States, 755 F.2d 888, 892
(11th Cir.1985).

9. There may well be good reasons why a scienti-
fic study has not been published. For example,
it may be too recent or of insufficiently broad
interest. Daubert, — U.S. at ——, 113 S.Ct. at
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stantive flaws in methodology will be -detect-
ed.” Daubert, — U.S. at —, 113 S.Ct. at
2797.7 '

[8] Bendectin litigation has been pending
in the courts for over a decade, yet the only
review the plaintiffs’ experts’ work has re-
ceived has been by judges and juries, and the
only place their theories and studies have
been published is in the pages of federal and
state reporters.® None of the plaintiffs’ ex-
perts has published his work on Bendectin in
a scientific journal or solicited formal review
by his colleagues. Despite the many years
the controversy has been brewing, no one in
the scientific community—except defendant’s
experts—has deemed these studies worthy of
verification, refutation or even comment.
It’s as if there were a tacit understanding
within the scientific community that what’s
going on here is not seience at all, but litiga-
tion® :

Establishing that an expert’s proffered tes-
timony grows out of pre-litigation research
or that the expert’s research has been sub-
jected to peer review are the two principal
ways the proponent of expert testimony can
show that the evidence satisfies the first
prong of Rule 702.2 Where such evidence is

2797. These reasons do not apply here. Except
with respect to the views expressed in this litiga-
tion, plaintiffs” experts have been well-published,
see, e.g., Crescitelli Aff. at 3 (authored 125 formal
papers, 80-100 short notes or abstracts, a half-
dozen reviews, and articles concerning antihista-
mines and related compounds), and the opinions
they proffer, if supported by sound methodology,
would doubtless be greedily devoured by the
machinery of peer review. A conclusion that
Bendectin causes birth defects would be of sig-
nificant public interest both in this country
(where millions of women have taken Bendectin
and the FDA continues to approve its use) and
abroad (where Bendectin is still widely used).
That plaintiffs’ experts have been unable or un-
willing-to publish their work undermines plain-
tiffs’ claim that the findings these experts proffer
are “groundled] in the methods and procedures
of science” and “derived by the scientific meth-
od.” Daubert, — U.S. at ——, ——, 113 S.Ct. at
2795, 2796.

10. This showing would not, of course, be conclu-
sive. Proffering scientific testimony and making
an initial showing that it was derived by the
scientific method enables a party to establish a
prima facie case as to admissibility under Rule
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unavailable, the proponent of expert scientific
testimony may attempt to satisfy its burden
through the testimony of its own experts.
For such a showing to be sufficient, the
experts must explain precisely how they
went about reaching their conclusions and
point to some objective source—a learned
treatise, the policy statement of a professien-
al association, a published article in a reputa-
ble scientific journal or the like—to show
that they have followed the scientific method,
as it is practiced by (at least) a recognized
minority of sciéntists in their field See
United States v. Rincon, 28 ¥.3d 921, 924
(9th Cir.1994) (research must be described
“in. gufficient detail that the district court
[ean] determine if the research was scienti-
fically valid”).1 :

Plaintiffs have made no such showing. As
noted above, plaintiffs rely entirely on the
experts’ unadorned assertions that the meth-
odology they employed comports with stan-
dard scientific procedures. In support of
these assertions, plaintiffs offer only the trial
and deposition testimony of these experts in
other cases. While these materials indicate
that plaintiffs’ experts have relied on animal
studies, chemieal structure analyses.and epi-
demiological data, they neither explain the
methodology the experts followed to reach
their conclusions nor point to any external
source to validate that methodology.” We've
been presented with only the experts’ qualifi-
cations, their conclusions and their assur-
ances of reliability. Under Daubert, that's
not enough.

702. The opposing party would then be entitled
to challenge that showing. This it could do by
presenting evidence (including expert testimony)
that the proposing party’s expert employed un-
sound methodology or failed to assiduously fol-
low an otherwise sound protocol. Where the
opposing party thus raises a material dispute as
to the admissibility of expert scientific evidence,
the district court must hold an in limine hearing
(a so-called Daubert hearing) to consider the con-
flicting evidence and make findings about the
soundness and reliability of the methodology em-
ployed by the scientific experts. See Fed R.Evid.
104(a) (“In making its determination [the court]
is not bound by the rules of evidence.”); Fed.
R.Evid. 706 (on the use of court-appointed ex-
perts). .

[9] This is especially true of Dr. Palm-
er—the only expert willing to testify “that
Bendectin did cause the limb defects in each
of the children.” Palmer Aff. at 8. In sup-
port of this conclusion, Dr. Palmer asserts
only that Bendectin is a teratogen and that
he has examined the plaintiffs’ medical rec-
ords, which apparently reveal the timing of
their mothers’ ingestion of the drug. Dr.
Palmer offers no tested or testable theory to
explain how, from this limited information, he
was able to eliminate all other potential
causes of birth defects, nor does he explain
how he alone can state as'a fact that Bendec-
tin caused plaintiffs’ injuries. We therefore
agree with the Sixth Circuit’s observation
that “Dr. Palmer does not testify on the basis
of the collective view of his scientific disci-
pline, nor does he take issue with his peers
and explain the grounds for his differences.
Indeed, no understandable seientific basis is
stated. Personal opinion, not science, is tes-
tifying here.” Tuwrpin, 959 F.2d at 1360.
For this reason, Dr. Palmer's testimony is
inadmissible as a matter of law under Rule
702.

The failure to make any objective showing
as to admissibility under the first prong of
Rule 702 would also fatally undermine the
testimony of plaintiffs’ other experts, but for
the peculiar posture of this case. Plaintiffs
submitted their experts’ affidavits while Frye
was the law of the cireuit and, although
they’ve not requested an opportunity to aug-
ment their experts’ affidavits in light of Dau-

" bert, the interests of justice would be dis-

served by precluding plaintiffs from doing so.
Given the opportunity to augment their origi-

11. This underscores the difference between Dau-
bert and Frye. Under Frye, the party proffering
scientific evidence had to show it was based on
the method generally accepted in the scientific
community. The focus under Daubert is on the
reliability of the methodology, and in addressing
that question the court and the parties are not
limited to what is generally accepted; methods
accepted by a minority in the scientific commu-
nity may well be sufficient.  However, the party
proffering the evidence must-explain the expert’s
methodology and demonstrate in some objective-
ly verifiable way that the expert has both chosen
a reliable scientific method and followed it faith-
fully. Of course, the fact that one party’s experts
use a methodology accepted by only a minority
of scientists would be a proper basis for im-
peachment at trial,



1320

nal showing of admissibility, plaintiffs might
be able to . show that the methodology
adopted by some of their experts is based on
sound scientific principles. For instance,
plaintiffs’ epidemiologists might validate
their reanalyses by explaining why they
chose only certain of the data that was avail-
able, or the experts relying on animal studies
might point to some authority for extrapolat-
ing human causation from teratogenicity in
animals.*?

Were this the only question before us, we
would be inclined to remand to give plaintiffs
an opportunity to submit additional proof
that the scientific testimony they proffer was
“derived by the scientific method.” Daubert,
however, establishes two prongs to the Rule
702 admissibility inquiry. See pp. 1315-16
supra. We therefore consider whether the
testimony satisfies the second prong of Rule
702: Would plaintiffs’ proffered scientific evi-
dence “assist the trier of fact to ... deter-
mine a fact in issue”? Fed.R.Evid. 702.

C. No Visible Means of Support

[10] In elucidating the second require-
ment of Rule 702, Daubert stressed the im-
portance of the “fit” between the testimony
and an issue in the case: “Rule 702’s ‘helpful-
ness’ standard requires a valid scientific con-
nection to the pertinent inquiry as a precon-
dition to admissibility.” — US. at —,
113 S.Ct. at 2796. Here, the pertinent inqui-
ry is causation. -In assessing whether the
proffered expert testimony “will assist the
trier of fact” in resolving this issue, we must
look to the governing substantive standard,
which in this case is supplied by California
tort law.

12. Dr. Palmer could not similarly bolster his
testimony. Unlike the other experts, who speak
in terms of probabilities, Dr. Palmer goes so far
as to conclude that plaintiffs’ injuries were in
fact caused by Bendectin rather than another
cause. The record in this case categorically re-
futes the notion that anyone can tell what caused
the birth defects in any given case. See p. 1313
supra.

13. No doubt, there will be unjust results under
this substantive standard. If a drug increases
the likelihood of birth defects, but doesn’t more
than double it, some plaintiffs whose injuries are
attributable to the drug will be unable to recover.
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Plaintiffs do not attempt to show causation
directly; instead, they rely on experts who
present circumstantial proof of causation.
Plaintiffs’ experts testify that Bendectin is a
teratogen because it causes birth defects
when it is tested on animals, because it is
similar in chemical structure to other sus-
pected teratogens, and because statistical
studies show that Bendectin use increases
the risk of birth defects. Modern tort law
‘permits such proof, but plaintiffs must never-
theless carry their traditional burden; they
must prove that their injuries were the result
of the accused cause and not some indepen-
dent factor. In the case of birth defects,
carrying this burden is made more difficult
because we know that some defects—includ-
ing limb reduction defects—oceur even when
expectant mothers do not take Bendectin,
and that most birth defects occur for no
known reason.

California tort law requires plaintiffs to
show not merely that Bendectin increased
the likelihood of injury, but that it more
likely than not caused their injuries. See
Jones v. Ortho Pharmaceutical Corp., 163
Cal.App.3d 396, 403, 209 Cal.Rptr. 456 (1985).
In terms of statistical proof, this means that
plaintiffs must establish not just that their
mothers’ ingestion of Bendectin increased
somewhat the likelihood of birth defects, but
that it more than doubled it—only then can it
be said that Bendectin is more likely than not
the source of their injury. Because the back-
ground rate of limb reduction defects is one
per thousand . births, plaintiffs must show
that among children of mothers who tock
Bendectin the incidence of such defects was
more than two per thousand.!®

None of plaintiffs’ epidemiological experts
claims that ingestion of Bendectin during

There is a converse unfairness under a regime
that allows recovery to everyone that may have
been affected by the drug. Under this regime, all
potential plaintiffs are entitled to recover, even
though most will not have suffered an injury that
can be attributed to the drug. One can conclude
-from this that unfairness is inevitable when our
tools for detecting causation are imperfect and
we must rely on probabilities rather than more
direct proof. In any event, this is a matter to be
sorted out by the states, whose substantive legal
standards we are bound to apply. See O’Melveny
& Myers v. FDIC, — U.S. ——, ——, 114 S.Ct.
2048, 2053, 129 L.Ed.2d 67 (1994).



DAUBERT v. MERRELL DOW PHARMACEUTICALS, INC.

1321

Cite as 43 F.3d 1311 (9th Cir. 1995)

pregnancy more than doubles the risk of
birth defects. To evaluate the relationship
between Bendectin and limb reduction de-
fects, an epidemiologist would take a sample
of the population and compare the frequency
of birth defects in children whose mothers
took Bendectin with the frequency of defects
in children whose mothers did not. See De-
Luca, 911 F.2d at 946. The ratio derived
from this comparison would be an estimate of
the “relative risk” associated with Bendectin.
See gemerally Joseph L. Fleiss, Statistical
Methods for Rates and Proportions (2d ed.
1981). For an epidemiological study to show
causation under a preponderance standard,
“the relative risk of limb reduction defects
arising from the epidemiological data ...
will, at a minimum, have to exceed 2’7 De-
Luca, 911 F.2d at 958.% That is, the study
must show that children whose mothers took
Bendectin are more than twice as likely to
develop limb reduction birth defects as-chil-
dren whose mothers did not.’® While plain-
tiffs’ epidemiologists make vague -assertions
that there is a statistically significant rela-

14. The only exception is Dr. Done, who in anoth-
er case presented metaanalysis studies purport-
ing to show a relative risk greater than two. But
his conclusion in that case rested on a demon-
strably faulty methodology, see DeLuca, 791
F.Supp. at 1047-59, and perhaps for that reason
was not proffered here.

15. For a more complete explanation of the rela-
tionship between the burden of proof and rela-
tive risk, see Robert P. Charrow & David E.
Bernstein, Scientific Evidence in the Courtroom:
Admissibility and Statistical Significance after
Daubert 28-33 (Wash.Legal Found., 1994).

16. A statistical study showing a relative risk of
less than two could be combined with: other

evidence to show it is more likely. than not that:|
‘the accused cause is responsible for a particular
plaintiff's injury. For example, a statistical study:!
may show that a:particular type of birth defect is :

associated with some unknown causes, as well 'as
two known potential causes—e.g., smoking and
drinking. If a study shows that the relative risk
of injury for those who smoke is 1.5 as compared
to the general population, while it is 1.8 for those
who drink, a plaintiff who does not drink might
be able to reanalyze the data to show that the
study of smoking did not account for the effect of
drinking on the incidence of birth defects in the
general population. By making the appropriate
comparison—between non-drinkers who smoke
and non-drinkers who do not smoke—the teeto-
taller plaintiff might be able to show that the

tionship between Bendectin and birth de-
fects, none states that the relative risk is
greater than two. These studies thus would
not be helpful, and indeed would only serve
to confuse the jury, if offered to prove rather
than refute causation. A relative risk of less
than two may suggest teratogenicity, but it
actually tends to disprove legal causation, as
it shows that Bendectin does not double the
likelihood of birth defects.}”

With the exception of Dr. Palmer, whose
testimony is inadmissible under the first
prong of the Rule 702 analysis, see p. 1319
supra,'® the remaining experts proffered by
plaintiffs were equally unprepared to testify
that Bendectin caused plaintiffs’ injuries;
they were willing to testify only that Bendec-
tin is “capable of causing” birth defects.
Crescitelli Aff. at 8, 8; Glasser Aff. at 6, 8;
Gross Aff. at 9; Newman Aff, at 5, 9; Swan
Aff. at 7. Plaintiffs argue “these scientists
use the words ‘capable of causing’ meaning
that it does cause. This is an ambiguity of
language.... If something is capable of
causing damage in humans, it does.” Tape of

relative risk of smoking for her is greater than
two. = Here, however, plaintiffs’ experts did not
seek to differentiate these plaintiffs from the sub-
jects of the statistical studies. The studies must
therefore stand or fall on their own.

17. The Supreme Court recognized that the “fit”’
requirement “goes primarily to relevance,” Dau-
bert, — U.S. at ——, 113 S.Ct. at 2795, but it
obviously did not intend the second prong of
Rule 702 to be merely a reiteration of the general
relevancy requirement of Rule 402. In elucidat-
ing the “fit” requirement, the Supreme Court
noted that scientific expert testimony carries spe-
cial dangers to the fact-finding process because it
“‘can be both powerful and quite misleading
because of the difficulty in évaluating it.” " Id. at

= 113:8.Ct: at 2798 (quoting Weinstein, Rule

{702 of the Federal Rules of Evidence Is Sound; It
! Should. Not Be Amended, 138 F.R.D. 631,632
:(1991)). Federal judgés must therefore exclude
. proffered scientific evidence under Rules:702
and 403 unless they are convinced that it speaks
clearly and directly to an issue in dispute in the
case, and that it will not mislead the jury.

18. Dr. Palmer's testimony would easily meet
Rule 702’s fit requirement, were it not rendered
inadmissible by the total lack of scientific basis
for his conclusions. See pp. 1319-20 & n. 12
supra. Dr. Palmer’s testimony thus illustrates
how the two prongs of Rule 702 work in tandem
to ensure that junk science -is kept out of the
federal courtroom.
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Oral Arg. Mar. 22, 1994. But what plaintiffs
must prove is not -that Bendectin causes
some birth defects, but that it caused their
birth defects. To show this, plaintiffs’ ex-
perts would have had to testify either that
Bendectin actunally caused plaintiffs’ injuries

(which they could not say) or that Bendectin -

more than doubled the likelihcod of limb
reduction birth defeets (which they did not
say). :

As the district court properly found below,
“the strongest inference to be drawn for
plaintiffs based on the epidemiological evi-
dence is that Bendectin could possibly have
caused plaintiffs’ injuries.” 727 F.Supp. at
576. The same is true of the other testimony
derived from animal studies and chemical
strueture analyses—these experts “testify to
a possibility rather than a probability.” Tur-
pin, 959 F.2d at 1360. Plaintiffs do not
quantify this possibility, or otherwise indicate
how their conclusions about causation should
be weighted, even though the substantive
legal standard has always required proof of
causation by a preponderance of the evi-
dence.’® Unlike these experts’ explanation of
their methodology, this is not a shortcoming
that could be corrected on remand; plaintiffs’
experts could augment their affidavits with
independent proof that their methods were
sound, but to augment the substantive testi-
mony as to causation would require the ex-
perts to change their conclusions altogether.
Any such tailoring of the experts’ conclusions
would, at this stage of the proceedings, fatal-
ly undermine any attempt to show that these
findings were “derived by the scientific meth-
od.” Plaintiffs’ experts must, therefore,
stand by the conclusions they originally prof-
fered, rendering their testimony inadmissible
under the second prong of Fed.R.Evid. 702.

Conclusion

The district court’s grant of siummary
Jjudgment is AFFIRMED.

W
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19. Several circuits have conducted a similar
analysis in finding plaintiffs’ expert testimony
insufficient to prove causation as a matter of law.
See Elkins, 8 F.3d at 1071-72; Turpin, 959 F.2d
at 1359-61; Ealy v. Richardson-Merrell, Inc.,
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The HOME INDEMNITY COMPANY,
Plaintiff-Appellee-Cross—
Appellant,

V.

LANE POWELL MOSS AND MILLER,
et al., Defendants-Appellants—Cross—
Appellees.

Nos. 93-35847, 93-35874.

United States Court of Appeals,
Ninth Circuit.

Argued and Submitted Aug. 2, 1994.
Decided Jan. 5, 1995.

After insurer settled for $7 million bad
faith action against it arising from its rejec-
tion of $460,000 settlement offer in underly-
ing personal injury/wrongful death -claim
against its insureds, insurer brought legal
malpractice and contribution action against
law firm it retained to represent insureds in
underlying ‘action, alleging that firm negli-
gently failed to convey to plaintiffs in under-
lying action insurer’s policy limits offer
($500,000). The United States District Court
for the District of Alaska, H. Russel Holland,
Chief Judge, entered judgment on jury ver-
dict awarding insurer $2.45 million. Insur-
er's motion to amend judgment to award
contribution and enhanced prejudgment in-
terest was denied. Appeal and cross-appeal
were taken. The Court of Appeals, Booe-
hever, Circuit Judge, held that: (1) neither
insurer nor plaintiffs in underlying action
impliedly waived their attorney-client privi-
lege with respect to settlement negotiations;
(2) firm was not entitled to jury instruction
on mitigation of damages; and (3) Alaska
statute providing for enhanced prejudgment
interest was inapplicable.

Affirmed.

897 F.2d 1159, 1163 (D.C.Cir.1990); Brock v.
Mervell Dow Pharmaceuticals, Inc., 874 F.2d 307,
311-15 (Sth Cir.1989); Lynch v. Merrell-Nat’l
Labs., 830 F.2d 1190, 1195-97 (ist Cir.1987).



REFERENCE 2



202

at 894.2
invoked to review an unfair labor practice
determination based on a refusal to bargain
with a certified bargaining representative,
the underlying dispute concerning the certi-
fication is properly before us. Section 9(d)
of the Act, 29 U.S.C. § 159(d) (1976), con-
templates full review of the certification
order that underlies ari unfair practice de-
termination arising out of an election and a
subsequent refusal to bargain by providing
for inclusion of the certification and the
record of the investigation leading up to the
certification in the record to be filed in
review proceedings under sections 10{e) and
(f). See Boire v. Greyhound Corp., supra,
376 U.S. at 477, 84 S.Ct. at 896, 897; NLRB
v. Ortronix, Inc., 380 F.2d 737, 739 (5th
Cir.1967). Upon an appellate court’s deter-
mination that enforcement of an order of
the Board based on an improper certifica-
tion should be denied, the election underly-
ing the certification has frequently been set
aside. E.g., NLRB v. Carroll Contracting
and Ready-Mix, Inc., 636 F.2d 111, 113 (5th
Cir.1981); Exeter 1-A Limited Partnership
v. NLRB, 596 F.2d 1280, 1284 (5th Cir.1979);
NLRB v. Mr. Porto, Inc., 590 F.2d 637, 640
(6th Cir.1978); see also Summa Corp. v.
NLRB, 625 F.2d 293, 296 (9th Cir.1980).

The Board’s petition for rehearing is de-
nied.

W
o ; KEYNUMBER SYSTEM

2. Perhaps confusion has arisen because of the
term “review.” In cases coming to us from
district courts, “reviewability” has generally re-
ferred to whether a particular issue is available
for our consideration upon a proper appeal,
and “appealability” has generally referred to
whether a judgment or order can be the subject
of a proper appeal. For example, an order
granting a new trial is not appealable, but it is
reviewable upon an appeal from an appealable
final judgment entered after the second trial,
See 6A Moore's Federal Practice 959.15[1)
(1983). Unfortunately, the distinction in termi-
nology is blurred in appellate consideration of

Once our jurisdiction has been .
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Kathleen and Michael HASLER, Plain-
tiffs-Appellants (82-1126), Plaintiffs-
Appellees (81-1584),

Y.

UNITED STATES of America, Defend-
ant-Appellant (81-1584), Defendant-
Appellee (82-1126).

Nos. 81-1584, 82-1126.

United States Court of Appeals,
Sixth Circuit.

Argued April 20, 1983.
Decided Oct. 7, 1983.

Rehearing and Rehearing En Bane
Denied Dee. 23, 1983.

Plaintiff brought personal injury suit
against Federal Government for damages
allegedly resulting from her inoculation
with swine flu vaccine. The United States
District Court for the Eastern District of
Michigan, 517 F.Supp. 1262, Horace W. Gil-
more, J., found Government liable, and
Government appealed. The Court of Ap-
peals, Boyce F. Martin, Jr., Circuit Judge,
held that district court’s finding that flu
shot was cause of plaintiff’s rheumatoid
arthritis was clearly erroneous.

Reversed.

1. Federal Courts =754
District judge’s conclusions of law are
freely reviewable by Court of Appeals.

some agency decisions because the process of
bringing an “appealable” agency order to a
court of appeals is generally called “review.”
Thus, upon “review” of the Board’s bargaining
order, we “review” the validity of the election.
Some courts have attempted to maintain the
review/appeal distinction in NLRB cases by
stating that a non-final certification ruling is
not subject to “direct review,” i.e., appeal, but
that an “indirect method of judicial review” is
available by way of a petition for review of a
Board order directing bargaining after a certifi-
cation. See Boire v. Greyhound Corp., supra,
376 U.S. at 476, 477, 84 S.Ct. at 896-897.
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2. Federal Courts ¢=866

District judge’s findings regarding neg-
ligence and causation are subject to clearly
erroneous standard.

3. Federal Courts =853

Finding is “clearly erroneous” when,
although there is evidence to support it,
reviewing court on entire record is left with
definite and firm conviction that mistake
has been committed.

See publication Words and Phrases
for other judicial constructions and
definitions.

4. Drugs and Narcotics ¢=21

Although plaintiff’s disease developed
ten days after she received swine flu vacci-
nation, district court’s finding that shot
was cause of plaintiff’s rheumatoid arthritis
was clearly erroneous, absent anything
more than temporal connection between
shot and onset of disease. Public Health
Service Act, § 317, as amended, 42 U.S.C.A.
§ 247b.

Lecnard R. Gilman, U.S. Atty., Detroit,
Mich., Debra D. Newman (argued), Trial
Atty., Torts Branch, Civ. Div., Jeffrey Alex-
rad, Director, U.S. Dept. of Justice, Wash-
ington, D.C,, for United States.

James A. Tucker, David M. Barbour (ar-
gued), Detroit, Mich., for Kathleen and Mi-
_ chael Hagler.

Before LIVELY, Chief Judge, MARTIN,
Circuit Judge, and MARKEY, Chief
Judge.*

BOYCE F. MARTIN, Jr., Cireuit Judge.

This appeal consolidates two aspects of a
personal injury suit against the federal
government for damages allegedly result-
ing from the plaintiff’s inoculation with
swine flu vaccine. Kathleen and Michael
Hasler sued the United States pursuant to
the Federal Tort Claims Act, -U.S.C.

* Honorable Howard T. Markey, Chief Judge,

United States Court of Appeals for the Federal
Circuit, sitting by designation.

1. For a more extensive discussion of the histo-
ry and purpose of the Swine Fiu Program, see

§§ 1346(b), 2671, et seq., in conjunction
with the Swine Flu Program Act of 1976, 42
U.S.C. § 247b (1976). The district court
found the United States liable under Michi-
gan tort law and assessed damages against
the government of $1.5 million for Mrs.
Hasler’s injuries and $50,000 for Mr. Has-
ler’s derivative claim. Hasler v. United
States, 517 F.Supp. 1262 (E.D.Mich.1981).
The government appeals. In a second or-
der, the court awarded the Haslers four
percent per annum interest on the judg-
ment pursuant to 28 U.S.C. § 2411(b). The
Haslers appeal this determination.

The Swine Flu Immunization Program of
1976 was an attempt, underwritten by the
federal government, to inoculate the entire
population of the United States against
swine flu. Several cases of swine flu, a
type of influenza, were discovered in early
1976 at Fort Dix, New Jersey. Because the
government feared that a pandemic, similar

‘to that occurring in 1918, would ensue, Con-

gress enacted legislation on August 12, 1976
implementing an inoculation program. 42
U.S.C. § 247b. Vaccinations began on Oc-
tober 1, 1976; were suspended on December
16, 1976; and then resumed on a limited
basis in February, 1977. Nearly 45 million
Americans were vaccinated in this time pe-
riod.!

History demonstrates that no flu epidem-
ic occurred during the winter of 1976-77.
However, some individuals did experience
harmful reactions to their swine flu vacci-
nations. The Swine Flu Act delineates the
legal remedies available for these injured
persons. The Act (1) creates a cause of
action against the United States for any
personal injury or wrongful death sustained
as a result of the swine flu inoculation
resulting from the act or omissions of a
program participant upon any theory of
liability that would govern in an action
against such program participant including

Gicas v. United States, 508 F.Supp. 217, 218
219 (E.D.Wis.1981); and Hasler v. United
States, 517 F.Supp. 1262, 1265-1266 (E.D.Mich.
1981).
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negligence, striet liability in tort, and
breach of warranty (42 US.C.
§ 247b(k)(2XA)) (amended 1978); (2) makes
that cause of action the exclusive remedy
and abolishes the cause of action against
the vaccine manufacturer (42 U.S.C.
§ 247h(k}3)) (amended 1978); and (3)
makes the procedures of the Federal Tort
Claims Act applicable to suits brought pur-
suant to the Swine Flu Act. 42 US.C.
§ 24To(k)(4) (amended 1978).

Kathleen Hasler received a swine flu vae-
cination on November 24, 1976 at a local
immunization center. Ten days later she
developed a high fever, a rash, and pain and
stiffness in her joints and muscles. At that
time, her treating physician diagnosed her
condition as adult onset of juvenile rheuma-
toid arthritis, known as Still's Disease. In
late August, 1977, the treating physician
changed his diagnosis to an acute rheuma-
toid-like condition secondary to the swine
flu vaccination. See 517 F.Supp. at 1264-
1265 for extensive facts.

The district court concluded that Mrs.
Hasler had proven that the swine flu vac-
cine caused her rheumatoid arthritis. The
court reasoned:

In view of the fact that there were
symptoms other than those found in the
normal case of Still's Disease, namely
rash, anemia, heart murmur, protein and
blood in the urine, and because rheuma-
toid arthritis can result from an antibody
antigen reaction and there was no signifi-
cant medical history related to rheuma-
toid arthritis, it is reasonable for this
Court to find as a matter of fact that the
swine flu shot was the cause of plaintiff’s
rheumatoid arthritis. This is especially
true in view of the temporal relationship.
The sudden onset of the disease ten days
after the swine flu shot—a fact which
cannot be regarded by this Court as mere
coincidence.

Id. at 1271. The court also found that the
government, “under the Michigan law of
either negligence, implied warranty or
strict liability,” had breached its duty to
provide adequate warnings of potential
health risks. Id. at 1269.
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We consider first whether Kathleen Has-
ler demonstrated that the swine flu vaccine
caused her rheumatoid arthritis. If she
failed to prove causation by a fair prepon-
derance of the evidence, then the govern-
ment is not liable for her injuries, regard-
less of the inadequacies of its warning. We
agree with the district court that causation
is “[t]he most difficult and significant issue
in this case.” 517 F.Supp. at 1269. How-
ever, in contrast to the lower court, we find
that the plaintiff has not carried her burden
of proof.

[1-4] Needless to say, pursuant to Fed.
Rule Civ.P. 52(a), findings of fact by a
district judge will not be reversed unless
“clearly erroneous.” Conclusions of law, on
the other hand, are freely reviewable by
this court. See United States v. Mississippi
Valley Generating Co., 364 U.S. 520, 526, 81
S.Ct. 294, 297, 5 L.Ed.2d 268 (1961). While
it is generally agreed that determinations
of negligence and causation present mixed
questions of fact and law, this court, follow-
ing the prevailing view, has long held that a
district judge’s findings regarding negli-
gence and causation are subject to the
clearly erroneous standard. See, eg,
Downs v. United States, 522 F.2d 990, 999
(6th Cir.1975) (negligence); Michael v.
United States, 338 F.2d 219, 221 (6th Cir.
1964) (causation); 9 C. Wright & A. Miller,
Federal Practice & Procedure § 2590 (1971).
A finding is clearly erroneous when “al-
though there is evidence to support it, the
reviewing court on the entire record is left
with a definite and firm conviction that a
mistake has been committed.” United
States v. United States Gypsum Co., 333
U.S. 364, 395, 68 S.Ct. 525, 542, 92 L.Ed. 746
(1948). We are convinced that the district
judge made such a mistake when he con-
cluded that “the swine flu shot was the
cause of plaintiff’s rheumatoid arthritis.”

The' district court found the following
pertinent facts. Kathleen Hasler received a
swine flu inoculation on November 24, 1976.
Prior to her inoculation she had enjoyed
excellent health. In December, 1976, she
developed adult onset of juvenile rheuma-
toid arthritis, known as Still’s Disease. The
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plaintiff also developed a rash, anemis, a
heart murmur, and protein in her urine
which were “symptoms other than those
found in the normal case of Still’s Disease.”
517 F.Supp. at 1271. The rheumatoid ar-
thritis set in within ten days of the inocula-
tion, the normal time frame for an immuno-
logical reaction. The plaintiff suffered a
typical antibody and immunological re-
sponse. Every physician agreed that rheu-
matoid arthritis “can be related to antibody
antigen reaction.” Id.

Given these facts, to conclude that the
swine flu vaccination was the cause in fact
of Ms. Hasler’s injuries would be mere con-
jecture. “As a theory of causation, a con-
jecture is simply an explanation consistent
with known facts or conditions but not de-
ductible from them as a reasonable infer-
ence.... On the other hand, if there is
evidence which points to any theory of cau-
sation, indicating a logical sequence of
cause and effect, then there is a judicial
basis - for such a [causal] determination.”
Kaminski v. Grand Trunk W.R. Co., 347
Mich. 417, 422, 79 N.W.2d 899 (1956), adopt-
ing City of Bessemer v. Clowdus, 261 Ala.
888, 394, T4 So.2d 259 (1954); reaffirmed in
Schedlbauer v. Chris-Craft Corp., 381 Mich.
217, 160 N.W.2d 889 (1968).2 The plaintiff
must show that her injury was the “natural
and probable result” of the defendant’s ac-
tions. Miller v. United States, 480 F.Supp.
612, 621 (E.D.Mich.1979) (citations omitted).
This she has failed to do.

In the present case, the most significant
connection between the flu shot and Mrs.
Hasler’s rheumatoid arthritis is a temporal
one. That the district court found this tem-
poral coincidence particularly persuasive is
clear: “[I]t is reasonable ... to find ...
that the swine flu shot was the cause of
plaintiff’s rheumatoid arthritis. This is es-

2, Under the Federal Tort Claims Act, we apply
the law of the place where the act or omission
occurred. 28 U.S.C. § 1346(b);' Richards v.
United ' States, 369 U.S. 1, 82 S.Ct. 585, 7
L.Ed.2d 492 (1962). In this case, that place is
Michigan.

3. Dr. Barbour—Vol. I p. 181; Dr. Frost—Vol. I
p- 361; Dr. Sigler—Vol. I p. 390; and Dr. Slew-
inski—Vol. II p. 881-882,

pecially true in view of the temporal rela-
tionship —the sudden onset of the disease
ten days after the swine flu shot....” 517
F.Supp. at 1271 (emphasis added). The un-
disputed medical evidence was that an im-
munological reaction from an inoculation
will usually occur within ten days. Never-
theless, the inoculation is not the cause of
every event that occurs within the ten day
period. Nearly 45 million Americans were
inoculated against swine flu. It is not sur-
prising that at least one of those 45 million
persons should fall iil shortly after the shot
was administered. Without more, this
proximate temporal relationship will not
support a finding of causation.

Another factor relied upon by the district
court in finding causation was the swiftness
and severity with which the condition of the
plaintiff, a previously healthy individual,
deteriorated. However, medical testimony
established that Mrs. Hasler's case was not
unique in this regard?® Additionally the
court found that Mrs. Hasler suffered from
anemia, rash, heart murmur and other
symptoms not found in the “normal case”
of Still's Disease. We note, however, the
testimony of several physicians that Mrs.
Hasler’s symptoms, although not present in
every case, nevertheless have been common-
ly associated with Still’s Disease.4

Finally, the court relied on the fact that
“rheumatoid arthritis can result from an
antibody antigen reaction.” 517 F.Supp. at
1271 (emphasis added). While an antibody
antigen reaction can cause rheumatoid ar-
thritis, there is no showing that it did cause
the plaintiff's disease in this case. More-
over, the plaintiff must show that any anti-
body antigen reaction she may have had
was a reaction to the swine flu shot. Many

4. Dr. Barbour—Vol. I p. 215, 227-229; Dr. Mc-
Donald—Vol. I p. 261ff~266; Dr. Frost—Vol. I
pp. 356, 357, 367; Dr. Sigler—Vol. 1 p. 390, 408;
Dr. Cushing--Vol. I p. 492; Dr. Fernandez—
Madrid Vol. I p. 501-502; and Dr. Slewinski—
Vol. 11, p. 874-875.
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of the experts testified that there was no
medical literature or evidence to support
the plaintiff’s theory of causation® The
record shows only two facts with certainty:
(1) a swine flu inoculation protects an indi-
vidual from flu by causing an immunologi-
cal reaction; and (2) rheumatoid arthritis
may be considered an auto-immune disor-
der. The plaintiff has failed to present any
theory linking these facts to show that her
immunological reaction to swine flu caused
the auto-immune disease from which she
suffers.

We find any causal connection between
the swine flu inoculation and the plaintiff’s
rheumatoid arthritis merely conjectural.
Although her explanation is consistent with
known facts, Mrs. Hasler has not shown
that her injury flows in logical sequence
from the defendant’s conduct. Thus, the
plaintiff has not met her burden of proving
causation, and the government is not liable
to her or her husband for damages. It
follows, moreover, that plaintiff’s appeal
from the judgment interest award is moot.

We add one final note. The government
in its brief emphasized the fact that Mrs.
Hasler’s attorney was the brother of her
physician, insinuating foul play. However,
there was absolutely no evidence in the
record to support such a charge. We con-
sider the government’s comments both in-
appropriate and unprofessional.

Judgment reversed.
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5. Dr. McDonald—Vol. I p. 263-264; Dr. Frost
—Vol. I p. 351; Dr. Cushing—Vol. I p. 447,
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Attorneys for plaintiff in successful
section 1983 action appealed from an order
of the United States District Court for the
Western District of Tennessee, Harry Ww.
Wellford, J., granting limited attorney fees.
The Court of Appeals, Merritt, Circuit
Judge, held that under statute providing
for award of attorney fees in any action or
proceeding to enforce section 1983, criminal
case against plaintiff which his attorneys
believed they were required to defend be-
fore bringing section 1983 action for dam-
ages based on plaintiff’s having been as-
saulted and beaten while in sheriff’s custo-
dy was not proceeding for which attorney
fees could be awarded.

Remanded.

1. Civil Rights &=13.17

Under statute providing for award of
attorney fees in any action or “proceeding”
to enforee section 1983, criminal case
against plaintiff which his attorneys be-
lieved they were required to defend before
bringing section 1983 action for damages
based on plaintiff’s having been assaulted
and beaten while in sheriff’s custody was
not “proceeding” for which attorney fees

and Dr. Fernandez—Madrid Vol. I p. 506.
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DECISION
FRENCH, Special Master.

*1 On July 11, 1994, petitioner, Billy David
Housand, filed a claim wunder the National
Childhood Vaccine Injury Compensation Act
(hereinafter Vaccine Act or Program). [FNI]
Petitioner claims that as a direct result of the
administration of a tetanus-diphtheria (Td)
vaccination on July 16, 1991, he suffered Guillain
Barre Syndrome (GBS) [FN2], resulting in
permanent neurological injury.

L.
PROCEDURAL BACKGROUND

On October 11, 1994, respondent filed a report in
this matter recommending that compensation be
denied based on the absence of evidence to support
a finding that petitioner's condition s
vaccine-related. An evidentiary hearing on medical
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issues was held in Washington, D.C. on November
29, 1995. At that time, petitioner presented the
testimony of Dr. Abdorassol Janati, a neurologist.
Testifying for the respondent was Dr. Barry
Armason, a neurologist and immunologist and Dr.
Wayne Ray, an epidemiologist.

II.
FACTUAL BACKGROUND

The facts in this case are not in dispute. Petitioner
was born on February 2, 1960, in New Brittain,
Connecticut. On July 16, 1991, at the age of 31,
petitioner received a Td vaccination. P. ex. at 67.
On July 26, 1991, while vacationing in Florida,
petitioner developed weakness, numbness and
paresthesia in his left foot and left buttock. P. ex. at
491. By the next day, the weakness and tingling had
progressed to both legs. The symptoms advanced
over the next few days to include all portions of his
body, from the waist down, and his upper
extremities, from the elbows down, and he
experienced difficulty walking. Id. On July 28,
1991, petitioner was admitted to Marion
Community Hospital in Ocala, Florida where he
was noted to have decreased reflexes and strength
in both lower extremities as well as facial diplegia.
P. ex. at 103, 491. Petitioner was diagnosed with
GBS at that time and received a total of 11
plasmapheresis treatments. [FN3] P. ex. at 101,
488, 627-28. At the time of his discharge on August
18, 1991, petitioner's condition was improved and
had stabilized.

Petitioner was transferred to the Eisenhower Army
Medical Center for further treatment and
rehabilitation on August 18, 1991, where he
remained for two months. P. ex. at 150, 488. During
the course of his hospitalization, petitioner suffered
a relapse of his condition and required three more
treatments of plasmapheresis. P. ex. at 603. At the
time of his discharge on October 17, 1991,
petitioner was still unable to move his lower
extremities, but showed some improvement in his
right upper extremity. P. ex. at 489. On October 17,
1991, petitioner was admitted to the Walton
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Rehabilitation Hospital, where he underwent further
rehabilitation. His condition was noted to be further
improved upon his discharge on December 20,
1991. P. ex. at 603-09. Petitioner is currently
confined to a wheelchair, although he is able to
walk short distances with the assistance of metal leg
braces and a cane. Petition at 6.

Expert testimony
Dr. Janati

*2 Dr. Janati, a board-certified neurologist,
testified on behalf of petitioner. He believes, to a
reasonable degree of medical certainty, that the Td
vaccination petitioner received on July 16, 1991,
caused petitioner's GBS. Transcript of November
29, 1995 hearing (hereinafter Tr.) at 18. Dr. Janati
testified that GBS typically results from a delayed
sensitivity reaction to an antigen or stressor. The
stressor, according to Dr. Janati, could be a virus,
bacterium, fungus, surgical procedure or a vaccine.
[FN4] Tr. at 10-11. In this case, Dr. Janati testified,
the stressor was the tetanus toxoid vaccination
administered on July 16, 1991. [FN5] Tr. at 18.

Dr. Janati testified he believes tetanus toxoid can
cause GBS based on the following: 1) his own
clinical observations; 2) the fact that other vaccines
are known to cause GBS; 3) other case studies
where tetanus toxoid has been shown to cause GBS;
4) the Institute of Medicine Report of the National
Academy of Sciences Institute of Medicine (IOM
report) that favors a causal connection between
tetanus toxoid and GBS; [FN6] and 3)
immunological studies conducted by Dr. Janati,
himself, in which a particular patient displayed an
exaggerated lymphoblastogenesis to a tetanus shot,
demonstrating an accelerated response to tetanus
antigen. [FN7] According to Dr. Janati, that
sensitization to tetanus confirms a cause and effect
relationship. Tr. at 68. Tr. at 15-16, 53. In the
instant case, Dr. Janati testified petitioner's immune
response to tetanus antigen fell within the normal
range, however, it is not known what petitioner's
base line value was. Tr. at 70-71. This does not rule
out a causal relationship between tetanus toxoid and
GBS  because, according to Dr. Janati,
lymphoblastogenic study has a wide range of
normal variation. A patient, therefore, may have
experienced a  hypersensitive  lymphoblastic

Page 2

transformation to purified tetanus antigen even if his
values fall within the normal range. Tr. at 69, 71.

Dr. Janati testified that the tetanus toxoid was the
triggering mechanism for GBS in this case. [FN8]
He explained that the interval between the
prodromal infection and the onset of GBS varies,
but is most frequently one to three weeks, and
sometimes as long as six weeks. [FN9] Tr. at 11-12.
The symptoms of GBS appeared 10 days after the
immunization, which, he explained, is a "very
classic presentation for [GBS]." Tr. at 18.
According to Dr. Janati, in about one third of GBS
cases reported in the medical literature, there is no
identifiable triggering event. [FN10] Tr. at 42, 45.
However, if there is an identifiable antecedent
stressor, that stressor is more likely than not the
cause of the GBS. Tr. at 20, 34, 42, 45.

Dr. Janati explains the mechanism by which tetanus
toxoid results in GBS as follows. The stressor, here
tetanus toxoid, causes an allergic reaction in the
body which prompts the body to generate
autoantibodies. An inflammatory response to the
generation of antibodies ensues. The macrophages
involved in that response attack the body by
invading and disrupting the myelin sheath, or the
wrappings, of the nerves, causing demyelination
and resulting in GBS. Tr. at 10, 12, 14.

Dr. Arnason

*3 Dr. Arnason, a board-certified neurologist,
testified on behalf of respondent. Dr. Arnason's
interest in GBS is long-standing, and he has written
many papers on that topic. Tr. at 76-77. Dr.
Armason believes tetanus toxoid might theoretically
cause GBS, [FN11] although it is not clear to him
how tetanus toxoid can sensitize to myelin
specifically. Tr. at 78, 80. He puts little credence in
the blastogenesis data upon which Dr. Janati relies
because he questions the statistical significance of
the results. Tr. at 86-87, 92. Dr. Amason believes
there is no test to identify whether tetanus toxoid is
or is not the cause of GBS in any given case. Tr. at
93-94, 106.

Dr. Arnason explained that in the 1978 case from
Australia, [FN12} where the patient had three
consecutive tetanus toxoid vaccinations and had
worsening of neuropathy with each associated
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tetanus toxoid, that patient also had worsening of
his disease with other viral infections. So, according
to Dr. Arnason, there was nothing "magical" about
the tetanus toxoid--different agents could trigger the
same reaction. Tr. at 79, 140. There is a distinction,
Dr. Arnason testified, between a smoldering
disease, as in the Australia case, that flares up
because of an insult such as tetanus toxoid, and the
generation of an entity by tetanus toxoid, as
petitioner proposes here. Tr. at 79-80. Dr. Arnason
conceded, however, that he would believe tetanus
toxoid to be the cause of GBS in this case if
petitioner were to suffer a second attack of GBS
following a second tetanus toxoid administration.
Tr. at 131.

Dr. Amason is of the opinion that, most likely, an
infectious illness and not tetanus toxoid, is
responsible for petitioner's GBS. [FN13] Tr. at 83,
100. Given the frequency of other events as causal
agents of GBS, the odds are against tetanus being
the cause in any individual instance, according to
Dr. Arnason. Tr. at 129. He estimates that 65% of
GBS cases develop after an infectious illness,
although 20-25% of GBS cases stem from an
infectious illness where the stressor is silent
clinically. [FN14] Tr. at 83. Specifically, 10% of
GBS cases are caused by cytomegalovirus, [FN15]
20-25% by campylobacter [FN16] and 10% by
Epstein-Barr virus. [FN17], [FN18] Tr. at 82. Dr.
Arnason concludes that, because 35% of GBS
patients do not have a history of infectious illness,
those patients, based on statistical probability, most
likely had a subclinical infection. {FN19] Tr. at
83-85. For instance, he suggested that because
petitioner's son had gastroenteritis at the time
petitioner entered the hospital, petitioner could have
been ill with gastroenteritis as well. Tr. at 80-81.

Dr. Ray

Dr. Ray, an epidemiologist and professor of
mathematics, biostatistics and computer science,
testified on behalf of respondent. Tr. at 141. Dr.
Ray testified that it is dangerous to draw
conclusions about causality based on temporal
associations alone. Tr. at 144. In the case of GBS,
there is a relatively high background rate so that,
just by chance, some cases of GBS will occur in
close temporal proximity to tetanus toxoid
vaccinations. Tr. at 144- 45, According to Dr. Ray's
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calculations, three cases of GBS per year can be
expected within the six weeks following vaccination
with no other apparent antecedent. Tr. at 146. That
stream of cases, due to chance alone, according to
Dr. Ray, is commingled with whatever cases may
actually be attributed to the vaccine. /d. Dr. Ray
acknowledged, however, that there are no tests to
determine unambiguously which cases are due to a
vaccine. Tr. at 147, 149. Although there are case
reports pointing to an association between tetanus
toxoid and GBS, there are no properly controlled
epidemiological studies to distinguish which cases
may be attributed to chance and which may be
attributed to causality. [FN20] Tr. at 153.

II.
DISCUSSION

*4 Causation in Vaccine Act cases can be
established in one of two ways: either through the
statutorily prescribed presumption of causation, or
by proving causation-in-fact. Petitioner must prove
one or the other in order to recover under the Act.
[FN21] The Vaccine Injury Table lists certain
injuries and conditions which, if found to occur
within a prescribed time period, create a rebuttable
presumption that the vaccine caused the injury or
condition. [FN22] The presumption may be
overcome by an affirmative showing that the injury
was caused by a factor unrelated to the
administration of the vaccine. [FN23]

In order to demonstrate entitlement to
compensation in an off-Table case, petitioner must
affirmatively demonstrate by a preponderance of the
evidence that the vaccination in question more
likely than not caused the injury alleged. §§
LHIE(IXO)i)D) and (1I); Grant v. Secretary of
HHS, 956 F.2d 1144 (Fed. Cir. 1992); Strother v.
Secretary of HHS, 21 Cl. Ct. 365, 369-70 (1990),
aff'd, 950 F.2d 731 (Fed. Cir. 1991). The Federal
Circuit in Gramt summarized the legal criteria
required to prove causation-in-fact under the
Vaccine Act:
[Petitioners must] show a medical theory causally
connecting the vaccination and the injury.
Causation in fact requires proof of a logical
sequence of cause and effect showing that the
vaccination was the reason for the injury. A
reputable medical or scientific explanation must
support this logical sequence of cause and effect.”
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