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SYLLABUS BY THE COURT

1. When a circuit court excludes expert testimonyragliable under the
Daubert v. Merrell Dow Pharmaceuticals, I1n609 U.S. 579, 113 S. Ct. 2786, 125 L. Ed. 2d
469 (1993), andWilt v. Burackey 191 W. Va. 39, 443 S.E.2d 196 (1993), gatekeeper

analysis, we will review the circuit court’'s methoticonducting the analyste novo

2. When a trial court is called upon to determine #amissibility of
scientific expert testimony, in deciding the “réilty” prong of admissibility the focus of
the trial court’s inquiry is limited to determininghether the expert employed a methodology
that is recognized in the scientific community fendering an opinion on the subject under
consideration. If the methodology is recognizeth@scientific community, the court should
then determine whether the expert correctly apghedmethodology to render his or her
opinion. If these two factors are satisfied, ameltestimony has been found to be relevant,

and the expert is qualified, the expert may testiftrial.



Davis, Justice:

Deborah Kay Harris, administratrix of the Estate Rdnald K. Harris
(“Petitioner”), appeals an order of the Circuit @oaf Marshall County granting summary
judgment in favor of CSX Transportation, Inc. (“C3XThe circuit court granted summary
judgment after ruling that Petitioner was precluftedn calling her three expert witnesses
attrial. The dispositive issue presented by #idiBner in this appeal is whether the circuit
court committed error in finding the scientific tiesony of Petitioner's three expert
witnesses was not reliableAfter a careful review of the briefs, the recaubmitted on

appeal and listening to the arguments of the Fanve reverse and remand this case.

l.
FACTUAL AND PROCEDURAL HISTORY
This action was originally filed by Ronald K. Harunder the Federal
Employers’ Liability Act and the Locomotive Inspection Aetgainst his employer, CSX.

The complaint alleged that Mr. Harris’ exposurdiegsel exhaust fumes while employed by

The Petitioner set out three issues as assignmoketsor. However, we only
need to address the issue of the reliability otésémony of Petitioner’s experts to resolve
this case.

’Seed5 U.S.C. 85kt seq (1939).
3See49 U.S.C. § 0702t seq (1994).
“The record submitted on appeal did not includectimaplaint.
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CSX caused him to develop a type of cancer calleipie myeloma. While the case was
pending, Mr. Harris died as a result of the canc®etitioner, Mr. Harris’ wife and

administratrix of his estate, was substituted as phaintiff. Petitioner amended the
complaint to allege that Mr. Harris’ death resulfeam his exposure to diesel exhaust

fumes®

When the parties concluded expert witness disco¥&E®X filed a motion to
exclude the testimony of Petitioner’s three expatriesses because their methodology was
not reliable. At the request of CSX, the trial ddweld an evidentiary hearing regarding the
admissibility of Petitioner’s expert witnessestie®mny. The evidentiary hearing lasted two
days. During the hearing, Petitioner called hee¢hexperts, Dr. Peter Infante, Ph.D.; Dr.
Lawrence Goldstein, Ph.D.; and Dr. Brian Durie, M.OSX called two expert withesses:
Dr. Peter Shields, M.D. and Dr. Laura Green, PhlDese evidentiary hearings in West

Virginia are commonly referred to aBaubertWilt” hearings.

At the conclusion of the two-day evidentiary hegritine circuit court entered
three orders excluding Petitioner’s experts’ testisn The circuit court entered findings of
fact which, in essence, determined that Petitidaiged to prove to the court that diesel

exhaust exposure causes multiple myeloma. Asudt @fsnot having an expert, Petitioner

*The amended complaint was not made part of thedemmappeal.
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agreed with CSX to jointly move for summary judgmenCSX’s favor so that Petitioner
could appeal the adverse expert witness rulingg Clrcuit court entered an order granting

summary judgment. This appeal followed.

Il.
STANDARD OF REVIEW

In this proceeding, the circuit court granted sumymadgment in favor of CSX
after excluding the testimony of Petitioner’'s expeitnesses. We stated in Syllabus point
1 of Painter v. Peavyl192 W. Va. 189, 451 S.E.2d 755 (1994), that ¢jeduit court’s entry
of summary judgment is reviewel® novd® The parties agree. Without expert testimony
by the Petitioner, summary judgment is approprigtensequently, the dispositive ruling in
this case is not the summary judgment order. thasorders precluding Petitioner’s three

experts from testifying. If those orders fail, suary judgment is not appropriate.

As a general matter, we have long held that “[gdenissibility of testimony
by an expert witness is a matter within the sousdrdtion of the trial court, and the trial
court’s decision will not be reversed unless itlsarly wrong.” Syl. pt. 6Helmick v.
Potomac Edison Cp185 W. Va. 269, 406 S.E.2d 700 (1991). Howewerhave indicated,
and so hold, that “when a circuit court excludepezktestimony as unreliable under the

[Daubert v. Merrell Dow Pharmaceuticals, InG09 U.S. 579, 113 S. Ct. 2786, 125



L. Ed. 2d 469 (1993); anwilt v. Burackey 191 W. Va. 39, 443 S.E.2d 196 (1993),]
gatekeeper analysis, we will review the circuitt@umethod of conducting the analydis
nova” San Francisco v. Wendy's Int'l, In@221 W. Va. 734, 740, 656 S.E.2d 485, 491

(2007) (citations omitted).

With these standards in mind, we turn to the ispuesented by this appeal.

1.
DISCUSSION
In order to adequately address the dispositiveeisauthis case and give

guidance to trial judges in future cases similathi® instant matter, we have outlined our
discussion as follows: (1) general principles ofeR102; (2) the nature of multiple myeloma;
(3) epidemiological methodology; (4) toxicologica¢éthodology; (5) weight of the evidence
methodology; (6) Bradford Hill methodology; (7) difiaation, methodology and opinion of
the expert witnesses; and (8) the circuit courtkees excluding the testimony of Petitioner’s

experts.

A. General Principles of Rule 702
Rule 702 of the West Virginia Rules of Evidencewpdes in full that, “[i]f

scientific, technical, or other specialized knovgleavill assist the trier of fact to understand



the evidence or to determine a fact in issue, aesg qualified as an expert by knowledge,
skill, experience, training, or education may fgsthereto in the form of an opinion or
otherwise.” “Rule 702 reflects an attempt to lddeze the rules governing the admissibility
of expert testimony.”Weisgram v. Marley Cp169 F. 3d 514, 523 (8th Cir. 1999). What
this means is that “[t]he rule ‘is one of admisktpirather than exclusion.”In re Flood
Litig. Coal River Watershed®22 W. Va. 574, 581, 668 S.E.2d 203, 210 (2068pting
Arcoren v. United State829 F.2d 1235, 1239 (8th Cir. 1991). “Disputesathe strength
of an expert’s credentials, mere differences imtie¢hodology, or lack of textual authority
for the opinion go to weight and not to the adnhigisy of their [sic] testimony.” Gentry v.

Mangum 195 W. Va. 512, 527, 466 S.E.2d 171, 186 (198&at{on omitted).

The decisions of this Court have “explained thatuwt courts must conduct
a two-part inquiry under Rule 702 and ask: (Lheswitness [qualified as] an expert; and,
if so, (2) is the expert’s testimony relevant aaliable?” San Francisco v. Wendy’s Int'l,
Inc., 221 W. Va. at 741, 656 S.E.2d at 492 (citatiométted). See alsdrobin Jean Davis,
Admitting Expert Testimony in Federal Courts and Ilmpact on West Virginia
Jurisprudence104 W. Va. L. Rev. 485, 513 (2002) (“Trial couai®e required to assess
scientific expert testimony for relevancy and reiligy.”). In Syllabus point 5 oGentrywe
set out the steps that a trial court should taldetermine if an expert is qualified to render

an opinion under Rule 702:



In determining who is an expert, a circuit courbsla
conduct a two step inquiry. First, a circuit cauust determine
whether the proposed expert (a) meets the minichatational
or experiential qualifications (b) in a field thatrelevant to the
subject under investigation (c) which will assist trier of fact.
Second, a circuit court must determine that theeigarea of
expertise covers the particular opinion as to whighexpert
seeks to testify.

195 W. Va. 512, 466 S.E.2d 171.

The general standard for determining whether ap®gscientific opinion is
relevant and reliable was set out in Syllabus ppoitWilt v. Burackey191 W. Va. 39, 443

S.E.2d 196:

In analyzing the admissibility of expert testimamyder
Rule 702 of the West Virginia Rules of Evidenceg thial
court’s initial inquiry must consider whether thestimony is
based on an assertion or inference derived fronsdhentific
methodology. Moreover, the testimony must be @hévo a
fact atissue. Further assessment should theratde mregard
to the expert testimony’s reliability by consideyits underlying
scientific methodology and reasoning. This inchiden
assessment of (a) whether the scientific theory #&ad
conclusion can be and have been tested; (b) wheb®er
scientific theory has been subjected to peer revawl
publication; (c) whether the scientific theory'stwa or
potential rate of error is known; and (d) whether scientific
theory is generally accepted within the scientienmunity.

As is illustrated later in this opinion, the trieburt’'s decision to exclude

Petitioner’s three experts resulted from its deteation that the scientific opinions of all



three of Petitioner's experts were not reliable.heTcircuit court’s ruling shows a

misunderstanding of the meaning of “reliable” undéest Virginia jurisprudence. We

previously have noted the contours of the meanfrigetiable’™ as follows:

The assessment of whether scientifically-based rexpe
testimony is “reliable,” as that term is used Dalibert v.
Merrell Dow Pharmaceuticals, Inc509 U.S. 579, 113 S. Ct.
2786, 125 L. Ed. 2d 469 (1993), akdlt v. Buracker,191
W. Va. 39, 443 S.E.2d 196 (1993)floes not mean an
assessment of whether the testimony is persuasiagincing,
or well-founded. Rather, assessing “reliabilitg”a shorthand
term of art for assessing whether the testimottyasreasonable
degree based on the use of knowledge and procethatdsave
been arrived at using the methods of science—r#therbeing
based on irrational and intuitive feelings, guesses
speculation. If the former is the case, thendinginay (omay
not, in its sole discretion) “rely upon” the testiny.

In re Flood Litig, 222 W. Va. at 582 n.5, 668 S.E.2d at 211 n.5.

In Gentry, Justice Cleckley made the following relevant obaton:
UnderDaubert/Wilt the circuit court conducts an inquiry

into the validity of the underlying science, loogirat the

soundness of the principles or theories and thatibty of the

process or method as applied in the ca3® problem is not to

decide whether the proffered evidence is right vidutther the

science is valid enough to be reliable
Gentry, 195 W. Va. at 523, 466 S.E.2d at 182 (emphasisiginal). It is noteworthy that
Justice Cleckley felt it was important to italicthe quoted second sentenc&hé problem
Is not to decide whether the proffered evidenaggist, but whether the science is valid

enough to be reliableé 1d. As will be shown later in this opinion, the ciicgourt
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misapplied this Court’s opinion iGBentry That is, the circuit court decided the opinions
from Petitioner’s three experts were wrong. Ur@entry, right or wrong is not an issue of

the admissibility of scientific evidence. The citccourt made right or wrong a central test
for the admission of scientific evidence. In dosagthe circuit court removed from the jury

its exclusive role of deciding which expert opintonbelieve.

Rule 702 and the decisions of this Court cleadyesthat it is of no moment
that the opinions of the parties’ experts reactedtint conclusions on all dispositive issues.
This is to be expected. Our legal system is advels not cordial. As a result of the
adversarial essence of our legal system, we regnupe jury to make the ultimate
determination as to which expert is right and whagpert is wrong. To place the decision

in the hands of trial judges denies litigants tlweinstitutional right to a jury trial.

The decision irstate ex rel. Wiseman v. Henni@@2 W. Va. 128, 569 S.E.2d
204 (2002), illustrates this Court’s hostility timigping litigants of the right to have a jury
decide if an expert is right or wrong. The pldinh Wisemarwas injured in an automobile
accident and later developed multiple myeloma. plaéntiff filed a negligence action

against the truck driver and truck owner, allegimgt his multiple myeloma resulted from



a rib cage injury he suffered in the traffic cablis with the truck drivef. The circuit court
granted defendants’ motion in limine to excludditesny of the plaintiff's expert witness
on causation. The plaintiff filed a petition fonait of prohibition with this Court seeking
to prevent enforcement of the trial court’s ordenis Court granted the writ after concluding
that plaintiff's expert’s proffered opinion was &afently reliable to be admissible. The
opinion inWisemaraddressed the issue as follows:

Examining the record in the instant case, we beltbat
the circuit court exceeded its authority in itsidem to exclude
the testimony of Dr. Hussein. The record reflettist Dr.
Hussein was a member of several specialized caasearch
societies, and had substantial interaction witheotbancer
specialists. He was a specialist in cancers ssithed suffered
by Mr. Wiseman, and was director of the MyelomagPam at
the Cleveland Clinic. Dr. Hussein’s proffered apm that
multiple myeloma can result from a trauma was bapeah: his
extensive treatment of Mr. Wiseman; his treatméfive other
patients at the Cleveland Clinic who had traumaioed
myelomas; his study of the physiological procedsstie injury
causing chronic inflammation and overstimulation ogfls,
which triggers the growth of cancerous cells; Im®iaction
with other specialists who also believe that trawaua trigger
the occurrence of myeloma; and the handful of ghield studies
by other cancer centers that have identified lasale injury,
including a bone fracture, as a risk factor forstag multiple
myeloma.

We recognize that Dr. Hussein’s opinion is noved an
unorthodox, and may not have yet received, asitbeitccourt
found, “general acceptance in the scientific comityun
However, theRules of Evidencdo not require that a scientific
opinion be “generally accepted,” because such@n@ment is

°A loss of consortium claim was also brought bythentiff's wife.
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at odds with the liberal thrust of the . . . Rud@sl their general
approach of relaxing the traditional barriers toingm
testimony. The record suggests a substantial degife
reliability underlying the formation of Dr. Huss&ropinion.
Accordingly, we find that the circuit court erretaxcluding his
testimony. . . . The proffered opinion is validoegh to be
reliable;whether the proffered evidence is right is a quesfor
the finder of fact

Wiseman212 W. Va. at 133-34, 569 S.E.2d at 209-10 (m#kguotations and citations
omitted; emphasis addetiSeealso Ruiz-Troche v. Pepsi Cola of Puerto Rico BwtCo,

161 F.3d 77, 85 (1st Cir. 1998)Yaubertdoes not require that a party who proffers expert
testimony carry the burden of proving to the judbat the expert's assessment of the

situation is correct.”).

B. The Nature of Multiple Myeloma
In the casesub judice Mr. Harris was diagnosed with having multiple
myeloma. He died from this disease. This disbasebeen described as follows:

“[M]ultiple myeloma is a cancer of the plasma caltell which
arises in bone marrow and is an important parhefitnmune
system as it provides antibodies which help figifiection and
other diseases. If a plasma cell becomes maligiasicalled

a myeloma cell. An individual with myeloma has &marmal
build-up of myeloma cells in the bone marrow with
displacement of normal marrow and which resultamors that
involve and destroy surrounding bone.

"This opinion will conclude the discussion of thegde principles of
admissibility of expert testimony in the contextloé circuit court’s ruling in Section Il G,
infra.
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World City Found., Inc. v. Sacchetio. 114829/03, 2008 WL 344131, at*4 (N.Y. Sup. Ct
Jan. 28, 2008). Specifically, “[m]ultiple myelomeefers to the presence of numerous
myelomas in various bones of the bodiawaii Med. Serv. Ass’n v. Adaj299 P.3d 1260,
1263 n.4 (Haw. Ct. App. 2009). During the undenyiproceedings herein, multiple
Myeloma was described by the expert for CSX, Dreldls, as follows:

So multiple myeloma is a cancer of one of the tyges
blood cells. It's actually in plasma cells, whichd type of B
cell, and the plasma cells are responsible for ngpntibodies
to fight infection. And what happens is that if yget a
myeloma, all the plasma cells or one type of plasak
actually started growing uncontrollably and pushengrything
out. ..

... So plasma cell is one of the — is one obibed cells
that’s part of the immune system that makes thosbadies
fight, you know, the common cold, pneumonia, thert ®f
thing.

And so what happens is as those cells grow, tHasena
cells, and become plasmacytomas; where they Mee.li . in
the bones. And so that’'s the myeloma. So the myalpart is
the bones, and multiple is you get multiple boseles. And as
it's — as it’s living in the bones, it starts crowd up the bone

marrow, and you start having other bood count ¢fecrou
have immune system problems and that sort of thing.

See also Toney v. Stag61 N.E.2d 57, 60 (Ind. Ct. App. 2012) (“[M]ulgpmyeloma [is]
a cancer of the plasma cells in bone marrowVi)tiams v. Superior Uniform Grp., Ind847
So. 2d 244, 246 (La. Ct. App. 2003) (“Multiple mywila is a type of cancer that affects the

bone marrow, the body’s blood-forming system.”).
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C. Epidemiological Methodology
One of Petitioner’s experts, Dr. Infante, is ardepniologist. Epidemiology
“refers to the science that studies the distributibdiseases within populations[ Chesson
v. Montgomery Mut. Ins. CaNo. 97, Sept Term, 2012, 2013 WL 5311126, at(Md. Sept.
24, 2013) (internal quotations and citation omittedoreover,

[e]pidemiology is a methodology. The practice of
epidemiology involves sampling and matching seasihimize
systematic bias and statistical analysis designedtimate the
effect of random errors on results. Epidemiolegyot a theory
of how a substance causes cancer, or birth defexts,
autoimmune disease. These theories come from other
disciplines.

4 David L. Faigman et al., Modern Scientific EvidenThe Law and Science of Expert
Testimony 8§ 35-1.1, at 132 n.18 (2002). “[E]pidelogical studies examine existing
populations to attempt to determine if there isssociation between a disease or condition
and a factor suspected of causing that diseaseraiton.” Merrell Dow Pharms. v.
Havner, 953 S.W.2d 706, 715 (Tex. 1997). The issue ad@ademiological “association”
has been more fully described as follows:

[T]he field of epidemiology is not intended to iz#é the results
of a group study to demonstrate causation for adyidual
plaintiff. Instead, the studies are performed ondertaken to
first determine if a statistically significant asgtion exists
between an exposure and an outcome. If such aniasen is
revealed and the studies are determined to be dfee
confounding, bias, or other error, then an associatan be
established. At this point, epidemiologists ancheo$
interpreting the epidemiologic data can make armrarice
vis-a-vis the existence of a causal relationshipthar lack

12



thereof.
Frank C. Woodside, Ill and Allison G. Davishe Bradford Hill Criteria: The Forgotten

Predicate 35 T. Jefferson L. Rev. 103, 108 (2013).

It should be clearly understood that the term “asdmn” is a term of art in
epidemiology. It has been defined as “[t]he degfestatistical dependence between two or
more events or variablesli re TMI Litig.,, 193 F.3d 613, 710 n.159 (3d Cir. 1999) (internal
guotations and citation omitted). Moreover, aroasgion is not the same as causation. An
epidemiological association identified in a studgymor may not be causal. “Although
epidemiological studies cannot prove causatioly,dlog@rovide a basis for an epidemiologist
to infer that a chemical agent can cause a dise&sg. pt. 7,King v. Burlington Northern
Santa Fe Ry. Cp762 N.W.2d 24, 28 (Neb. 2009). “Assessing whe#lmreassociation is
causal requires an understanding of the strengithsvaaknesses of the study’s design and
implementation, as well as a judgment about hovsthdy findings fit with other scientific
knowledge.” Michael D. Green et aReference Guide on Epidemiology,Reference
Manual on Scientific Evidence 549, 553 (3d ed. 301Moreover, the methodological
soundness of an epidemiological study and itsmsesolving causation require answering
three questions. First, does the study reveakaacsation between a chemical agent and
disease? Second, did any errors in the study caugeaccurate result? Third, is the

relationship between the chemical agent and tlreadescausal®eed. at 554.
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In determining whether an association exists betwaesuspected chemical
agent and a disease, epidemiologist primarily nghpn three types of studies: (1)
experimental studies, (2) cohort studies, andd8¢econtrol studigsSeeKing, 762 N.W.2d
at 35. Finally, the strength of an associatioween exposure to a chemical agent and
disease can be stated as a relative risk, an atidsar an attributable risk. “Each of these
measurements of association examines the degndedb the risk of disease increases when
individuals are exposed to an agent.” Green gsgbrg at 566. To better understand this
epidemiological association, we will review thésee main types of studies — experimental
studies, cohort studies, and case control studsesvedl as studies that examine the

association of relative risk, odds ratio, and btttable risk.

1. Experimental studies An experimental study has been defined as “gstud

in which a population is selected for a planneal tf a regimen whose effects are measured
by comparing the outcome of the regime in the arpamtal group with the outcome of
another regimen in a control group.” 4 Faigmaal esupra at 184. This type of study goes
by several names including, randomized trial, chhtrial, and true experiment. Green et al.

supra at 555.

In order to answer the question of whether a chanagent is related to a

8There are also additional types of specializedistud
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certain disease, an epidemiologist may conductxgerenental study in which selected
participants are randomly assigned to one, of twoigs: a group exposed to the chemical
agent and a group that was not exposed. Afteedebermined observation period, the
participants in both groups are evaluated for tleeetbpment of the disease. An
experimental study is often used to evaluate nexgslor medical treatments. Green et al.,
suprg at 555.See alsdn re Bextra & Celebrex Mktg. Sales Practices & &rbiab. Litig,
524 F. Supp. 2d 1166 (N.D. Cal. 2007) (whereiniaiacdl study that revealed Celebrex
increased cardiovascular risk was relied upon bycthurt to conclude that the plaintiff’'s
experts’ testimony on causation was admissitttEDarby v. Merck & Cq.949 A.2d 223
(N.J. Super. Ct. App. Div. 2008) (explaining hownadal trials of Vioxx revealed an

association with heart disease).

Of course, if a chemical agent’s effects are hatnduresearcher cannot
knowingly expose participants to the chemical.itnagions where the chemical agent is
harmful, a researcher will typically “observe” sekd participants who have already been
exposed to the chemica,g, comparing those already exposed to an industn@mical
agent with another group of participants who havebeen exposed. In this situation, the
researcher compares the rate of disease or dedtie &fxposed group with that of an

unexposed group. Green et alipra at 555-56.
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2. Cohort studies A cohort study has been defined as an “analytiegthod

of epidemiologic study in which subsets of a dedipepulation can be identified who . . .
have been . . . exposed . . . to a factor . . otingsized to influence the probability of
occurrence of a given disease[.]” Faigman esaprg at 183. A cohort study is also called

a prospective study and followup study. Green.esaprg at 557.

A cohort study involves the use of a study popatatvithout regard to the
disease status of the participants. A researchgid®fine a study population in the present
and follow it into the future, or design a studyptation retrospectively at a point in the past
and follow it over historical time toward the praseln either situation, the researcher will
classify the study population into groups basedhbether the group members were exposed
to the chemical agent of interest. The task ekaarcher in a retrospective population study
Is to determine the number of people in the expasedp who developed the disease of
interest, from all available reliable sources, anthpare that number of people with the
number of people of the group who were not expodéth respect to a prospective study,
the exposed and unexposed populations are folléevedpredetermined length of time, and
the number of persons in each group who develofligease of interest are compared.

Green et al.supra at 557. SeealsoFaigman et alsupra at 162-65.

A cohort study has the advantage of allowing thepiaral relationship between
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exposure and disease to be established more qunadyin other study design. As a result
of following a study population that is not iniliahffected by the disease, the researcher is
able to determine the exact onset time of the deseand its relation to exposure to the
chemical. For a researcher, “[tlhis temporal refehip is critical to the question of
causation, because exposure must precede diseseseifoexposure caused the disease.”

Green et alsupra at 558.

3. Case control studiesA case control study involves selecting a group of

individuals who have a disease of interest (cases),choosing a similar group of persons
who do not have the disease of interest (controldhen the groups are selected, the
researcher will then compare them in terms of @gsbsures. In doing so, the researcher is
seeking to determine whether a certain exposuteslagsociated with the disease resulted
in a higher proportion of past exposure among ttesés” than among the “controls”.
“[Clase-control studies are . . . particularly useh the study of rare diseases, because if a
cohort study were conducted, an extremely largamgveould have to be studied in order to
observe the development of a sufficient numberases for analysis.” Green et alupra

at 559. See als@l Faigman et alsupra at 166-69.

4. Relative risk The strength of an association between exposuee t

chemical agent and disease can be stated asiagelsk. This concept of “relative risk”
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is defined as the ratio of the incidence rate tairgeted disease in an exposed population to
the incidence rate in an unexposed population.itAahadlly, the “incidence rate of a targeted
disease” is defined as the total number of caséseddisease that manifests itself during a
predetermined time period divided by the numbeindividuals in the population being
studied. In sum, the incidence rate illustrategigk that an individual in a population group
will develop the targeted disease within a predeteed time period. Green et aupra at

566-67.

For example, assume that a group composed of td@ddnals is exposed to
a chemical agent, and a group composed of 200ithdils is not exposed to the chemical.
After a researcher studies both groups for one, year learned that 40 of the individuals
exposed to the chemical have the targeted disaade€20 of the individuals who were not
exposed to the chemical are also found to havdii@ase. The relative risk of contracting
the disease would be determined as follows:

[1] The incidence rate of disease in the exposdidituals is 40
cases per year per 100 persons (40/100), or 0.4.

[2] The incidence rate of disease in the unexpasaéigiduals
Is 20 cases per year per 200 persons (20/200)1or O

[3] The relative risk is calculated as the incidemate in the
exposed group (0.4) divided by the incidence ratethe
unexposed group (0.1), or 4.0.

Green et al.supra at 567. As a general matter, the relative igsskiterpreted as follows:
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[1] If the relative risk equals 1.0, the risk inp@sed individuals

Is the same as the risk in unexposed individudlsere is no

association between exposure to the agent andsdisea

[2] If the relative risk is greater than 1.0, thekrin exposed

individuals is greater than the risk in unexposadividuals.

There is a positive association between exposuteet@gent

and the disease, which could be causal.

[3] If the relative risk is less than 1.0, the risk exposed

individuals is less than the risk in unexposedvittlials. There

IS a negative association, which could reflect atqutive or

curative effect of the agent on risk of disease. .
Green et al.suprg at 566-67. See alsdaniel J. BrownClear as Mud — The Role of
Epidemiological Data in Assessing Admissibility enBelaware Rule of Evidence 7023
Del. L. Rev. 71, 79 (2012) (“The size of the relatirisk indicates the strength of that
association. For example, a relative risk of 3é¢ans the risk of disease in those exposed

to the substance is three and half times higherttimarisk of disease in those who were not

exposed.”).

5. Odds ratio The odds ratio, like the relative risk, is usedllustrate in
guantitative terms the association between expdsw@e&hemical agent and a disease. This
tool is considered an easy way to estimate tharmialcase-control study when a rare disease

is under investigatioh. The odds ratio permits an approximation of tis& when a rare

°It has been noted that

(continued...)
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disease is the focus of the study. The odds natia,case-control study, is the ratio of the

odds that a case group (one with the disease) wassed to a chemical agent to the odds
that a control group (one without the disease)exg®sed to the same chemical. However,
in a cohort study, the odds ratio is expressetasdtio of the odds of developing a disease
when exposed to a chemical to the odds of deveiadpia disease when not exposed to the

chemical. Green et abupra at 568.

For example, a researcher conducts a case-corttrdyy shat has 100
individuals with a disease who act as the “casetigrand 100 individuals who do not have
the disease act who were the “control” group.sltaund that 40 of the 100 case group
individuals were exposed to a chemical agent, &hdi€re not. In the control group, 20
individuals were exposed to the chemical, and 8@wet. The calculation of the odds ratio
would be as follows:

(40/60)

%(...continued)

[a] relative risk cannot be calculated for a cagetol
study, because a case-control study begins by exagra group
of persons who already have the disease. That aspdice
study design prevents a researcher from determthagate at
which individuals develop the disease. Without &e rar
incidence of disease, a researcher cannot calcalatative
risk.

Green et alReference Guide on EpidemiolomyReference Manual on Scientific Evidence
549, 568 n.58 (3d ed. 2011).
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OR = = 2.67
(20/80)

Green et al.supra at 569.

[B]ecause an odds ratio approximates the relaiske the same
general rules of interpretation apply, i.e., andatio of 1.0
indicates that there is no association between sxpoand
disease, whereas an odds ratio above 1.0 indieapesitive
association and an odds ratio below 1.0 indicatesgative
association.

Brown, suprg 13 Del. L. Rev. at 79.

6. Attributable risk . Another epidemiological measurement of risk itech

attributable risk. This measurement tool represitigtamount of disease that individuals are
exposed to that may be attributed to such exposutr#utable risk also can be formulated
as the proportion of the disease among exposedidgils that is linked to the exposure.
“[T]he attributable risk reflects the maximum profon of the disease that can be attributed
to exposure to an agent and consequently the maxipnaportion of disease that could be
potentially prevented by blocking the effect of €xgosure or by eliminating the exposure.”
Green et al.supra at 570. Stated differently, if the epidemiologieasociation of the
disease and chemical agent is causal, “the atbeitrisk is the proportion of disease in an
exposed population that might be caused by thetam®h that might be prevented by

eliminating exposure to that agentd’
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The following example has been given to illustrdte determination of

attributable risk:
For example, if the incidence rate in the unexpgsedp

Is ten and the incidence rate in the exposed tig fifen the
attributable risk is 80 percent (i.e., 50-10 = 40/50 = 80%).
This would mean that 80 percent of the diseaskdrekposed
group is attributable to the exposure to the suspdastance.
This, however, is not the same as stating thate80emt of the
disease is caused by the exposure.

Brown, suprg 13 Del. L. Rev. at 80.

D. Toxicological Methodology

Another of the Petitioner’s experts, Dr. Goldstesma toxicologist. The record
also shows that one of the experts called by CSXddeen, is likewise a toxicologist.
“[T]he science of toxicology can help understancethler the dose of a substance achieved
following a particular exposure has any relatiopgbitoxicity or disease.” David L. Eaton,
Scientific Judgment and Toxic Torts—Primer in Todagy for Judges and Lawyerk2 J.L.
& Pol'y 5, 12 (2003). Toxicology is a science thatuses on understanding and identifying
the harmful effects of chemical agefitsToxicological studies alone do not purport to
provide direct evidence a disease was caused bgraical exposure. This discipline can,

however, be instrumental in offering scientific aategarding the increased risk of

™“The discipline of toxicology is based primarily aip the sciences of
chemistry and biology.” 4 Faigman et al., Modecre$tific Evidence: The Law and Science
of Expert Testimony 8§ 35-1-1, at 104 (2002).
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contracting a disease based upon dosage. Berna@blbstein and Mary Sue Henifin,
Reference Guide on Toxicolqgy Reference Manual on Scientific Evidence 633, 635-3
(3d ed. 2011). Courts have held that toxicologiats provide expert testimony on whether
a chemical agent caused a dise&sBonner v. ISP Techs., In@59 F.3d 924, 928-31 (8th

Cir. 2001);Loudermill v. Dow Chem. Co863 F.2d 566, 569—70 (8th Cir. 1988).

“[D]ata from properly designed and evaluated stsicheexperimental animals
have been and continue to be reliable sourcesfofnmation for the identification of
potential human health hazards and the estimatiosks in exposed populations.” Ronald
L. Melnick and John R. BuchebDetermining Disease Causality From Experimental

Toxicology Studied 5 J.L. & Pol'y 113, 133 (20075ee alsd Faigman et alsuprag at 109

"0One commentator summarized the science of toxigadsgollows:

There are three basic tenets of toxicology: (1) all
chemicals have the potential to be harmful givea tight
dosage; (2) many chemical agents have a signaatterip of
toxic effects that are used to establish causataod (3)
responses in laboratory animals are useful in deteng the
potential effects on humans. Toxicology generabbgks to
identify chemicals that pose a threat to human [adjouns and
the risks associated with a chemical exposuregaten dose.
Unlike epidemiology, which seeks primarily to edistb
causation, toxicology seeks primarily to estimhtegiven risks
associated with potential exposure.

Carl H. Johnsonywhen Science Is Too Daunting: Multiple Chemicalsgesity, Federal
Courts, and the Struggling Spirit of DauhektVill. Envtl. L.J. 273, 291-92 (2000feealso
4 Faigman et alsupranote 10, at 107.
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(“There is an overwhelming biological similarity taeeen humans and other animals,
particularly mammals.”). The general testing pohge used by toxicologists involves
exposing laboratory animafor cells/tissu€sto a chemical agent, monitoring changes, and
comparing those changes with those for an unexpas@dol group. Of course, there is an
ongoing debate as to the extent to which animahggwvill validly reflect human responses
to a chemical agent. This debate, however, isil@rdecause it is unethical and potentially
criminal to experiment on humans by exposing thehaizardous doses of a chemical agent.
Thus, animal toxicological studies provide the besidily accessible scientific data
concerning the risk of disease from a chemical sypm Goldstein and Henifisupra at

6391

?This is called in vivo research.
BThis is called in vitro research.

“The justification and reliability of animal studifes the potential effects of
chemicals on humans has been stated as follows:

Why are animal models used to evaluate human risk?
The most obvious explanation is that it is unethioaest for
adverse health effects, such as cancer, in hunfaosigh
intentional exposures. Just as animal models aesl un
preclinical trials of new pharmaceutical agentobetesting in
humans, experimental studies performed on aninaals heen
used to assess potential health risks of toxiccandinogenic
agents in our workplace and general environmenthe T
predictive value of animal studies is based on isgec
similarities in the biological processes of diseas#uction.
Another major advantage of animal studies is timieation of
the need to wait for a high incidence of human easavhich
(continued...)
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A central component of a toxicological study witivblve dose-response
relationships. 4 Faigmasuipra at 107-08. Thatis, experiments with animalcarelucted
to determine the dose-response relationship ofeanatal agent by measuring how the
response varies with different doses. Informatibtained from this technique “is useful in
understanding the mechanisms of toxicity and eslegjmg data from animals to humans.”
Goldstein and Henifirsuprg at 641. In making a causation opinion aboutentbal and
a disease, a toxicologist will consider the extdra person’s dose exposure. Goldstein and

Henifin, supra at 638"

14(...continued)

may take as much as 30 years from time of firsioempe to
clinical manifestation of disease, before implenmenipublic
health protective strategies.

Melnick and BucheiDetermining Disease Causality From Experimentalidaogy Studies
15J.L. & Pol'y 113, at 115-16 (2007).

5The following is an explanation and illustrationdafse:

Dose is a function of both concentration and dorati
Haber’s rule is a century-old simplified expressioihdose
effects in which the effect of a concentration audation of
exposure is a constant (e.g., exposure to an ag&ftparts per
million for 1 hour has the same impact as exposufiepart per
million for 10 hours). Exposure levels, which aoacentrations,
are often confused with dose. This can be partilyula
problematic when attempting to understand the icagilbns of
exposure to a level that exceeds a regulatory atdritiat is set
for a different time frame. For example, assumergkihg water
contaminant is a known cause of cancer. To avo ia
100,000 lifetime risk caused by this contaminantiimking
water, and assuming that the average person witkdr

(continued...)
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The approach taken by toxicologists for assesskppsure to a harmful
chemical agent has been summarized as follows:

Exposure assessment methodologies include matteahati
models predicting exposure resulting from an emrssource,
which might be a long distance upwind; chemicaplysical
measurements of media such as air, food, and watet;
biological monitoring within humans, including measments
of blood and urine specimens. An exposure assessheunld
also look for competing exposures. In this contmuof
exposure metrics, the closer to the human bodygtbater the
overlap with toxicology.

Goldstein and Henifirsuprag at 657.

A toxicologist’s opinion on causation should bedzhapon three preliminary
assessments:

First, the expert should analyze whether the deseas
be related to chemical exposure by a biologicalbugible
theory. Second, the expert should examine whétlegalaintiff
was exposed to the chemical in a manner that cad te
absorption into the body. Third, the expert shootter an
opinion about whether the dose to which the pltintias

13(...continued)

approximately 2000 mL of water daily for a lifetimée
regulatory authority sets the allowable contamirsdandard in
drinking water at 10 pg/L. Drinking one glass of tera
containing 20 pg/L of this contaminant, althougheseding the
standard, does not come close to achieving a “nedodp
medically probable” cause of an individual caseanicer.

Goldstein and HenifilReference Guide on Toxicology, in Reference Mamu&cientific
Evidences33, 638 n.12 (3d ed. 2011).
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exposed is sufficient to cause the disease.
Goldstein and Henifingsupra at 661. See alsdaton,suprg 12 J.L. & Pol'y at 38-40;
Robert C. Jame®&ole of Toxicology in Toxic Tort Litigation: Estaling Causation61
Def. Couns. J. 28, 29 (1994). Courts also havegmeized a “three-step methodology for
toxicologists endorsed by the World Health Orgatmerd.]” Young v. Burton567
F. Supp. 2d 121, 129 (D.D.C. 2008). The risk asseas methodology has been described
as follows:

First, an evaluation is made of the chemicals tivthe

individual might have been exposed, and of the eotrations

of these chemicals in air breathed by the individiide second

step involves an evaluation, based on the publisicezhtific

literature, of the exposures necessary to produeetiverse

effects associated with the chemicals to whichviiddials may

be exposed. These two evaluations are then conhimnthe

final step of the risk assessment to provide amest of the

likelihood that any of the harmful properties ofyam all of the

chemicals might have been expressed in the expodiediual.
Bombardiere v. Schlumberger Tech. Co§34 F. Supp. 2d 843, 848-49 (N.D. W. Va. 2013).
See alsdvans v. Toyota Motor CorpNo. V-03-09, 2005 WL 3454456, at*4 (S.D. Tex.
Aug. 9, 2005);Roche v. Lincoln Prop. Co278 F. Supp. 2d 744, 754 (E.D. Va. 2003);
Mancuso v. Consolidated Edison Co. of New York, 967 F. Supp. 1437, 1445 (S.D.N.Y.
1997) Cavallo v. Star Enter.892 F. Supp. 756, 764 (E.D. Va. 199&if,d, in part, and
rev'd, in part 100 F.3d 1150 (4th Cir. 1996); Craig T. SmRleering into the Microscope:
The Rise of Judicial Gatekeeping after Daubert @sdEffect on Federal Toxic Tort

Litigation, 13 B.U. J. Sci. & Tech. L. 218, 227 (2007); N€alStout and Peter A. Valberg,
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Bayes’ Law, Sequential Uncertainties, and Evidesfg€ausation in Toxic Tort Case33

U. Mich. J.L. Reform 781, 900 (2005).

E. Weight of the Evidence Methodology

One of the Petitioner’'s experts, toxicologist Dol@stein, indicated during his
testimony that he relied upon the weight of thedemce methodology in rendering his
opinion® “[T]he term ‘weight of evidence’ is used to chetexrize a process or method in
which all scientific evidence that is relevantiie status of a causal hypothesis is taken into
account.” Sheldon Krimsky,he Weight of Scientific Evidence in Policy and L8%Am.
J. Pub. Health S129 (2005). Under this approathepert considers all available studies
and determines the weight to be afforded to eachehbasis of the strengths and weaknesses
of the individual studies.” Thomas O. McGarity &idney A. ShapirdRegulatory Science
in Rulemaking and Tort: Unifying the Weight of Ehedence Approacl8 Wake Forest J.L.

& Pol'y 65, 78 (2013).

The phrase “weight of the evidence” is often acedrdifferent meanings by
scientists. As explained by one court:

The weight of evidence method [WOE] is used in

91t was previously indicated that CSX’s expert, Breen, is a toxicologist.
However, her testimony was far too acrimonious i@mdbling to clearly understand what
precise methodology she used.
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medical literature either in a rigorous scientdrametaphorical
sense. It is used as methodology where WOE pdmts
established interpretative methodologies.g( systematic
narrative review, meta-analysis, causal critemal/ar quality
criteria for toxicological studies). . . . The mphorical use of
the term is, if nothing else, a colorful way to shg body of
evidence we have examined and judged using a metbbave
not described but could be more or less inferrethfa careful
between-the-lines reading of our paper.

Reeps ex rel. Reeps v. BMW of N. Am., ,LING 100725/08, 2013 WL 2362566, at *3
(N.Y. Sup. Ct., May 10, 2013) (internal quotati@msl citations omitted)Y. The weight of

the evidence methodology is used by regulatory @gensuch as the Environmental

"The different ways in which weight of the evidentay be used by scientists
have been summarized as follows:

WOE has several distinct uses in contemporary sfien
practice. First, it most often appears in a mebaighl sense,
pointing to a body of scientific evidence withoefarence to
any specific methodology. . . . Second, in somgasons, a
WOE approach specifically refers to a techniquevimch “all
available evidence” should be examined and intéedre. . .
Third, often a WOE method refers directly to sontbeo
synthetic method, such as the systematic narragveew,
meta-analysis, or the so-called “causal criteresogiated most
often with the public health discipline of epideioigy. Fourth,
a WOE method may point to an institutional approach
synthesis. ... Finally, in relatively rare istes of health-risk
assessment, a WOE approach involves a method skana
numerical weights to individual scientific studiasd creates
summary numeric assessments using mathematicaithigs.

Douglas L. WeedEvidence Synthesis and General Causation: Key Mstremd an
Assessment of Reliabiljity4 Drake L. Rev. 639, 639 (2006).
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Protection Agency and the Occupational Safety and Health Adminiistnat “Regulatory
agencies or risk analysis panels use [the weigévidence method] to assess the total value
of the scientific evidence that a substance magamgerous to human health.” Krimsky,
supra at S139. See also King762 N.W.2d at 39-40 (“[G]Jovernment agencies amuhes
experts use a weight-of-the-evidence methodologlyat methodology comprehensively
analyzes the data from different scientific fieldsmarily animal tests and epidemiological
studies, to assess carcinogenic risks.”). In contimg upon the weight of the evidence
methodology, Justice Stevens noted the following:

[T]he Court of Appeals expressly decided that aifjheof the

¥Inthe EPA’s 2005 “Guidelines for Carcinogen Riskls@ssment” it described
the type of data that would be considered in itigtteof the evidence methodology:

1.3.3. Weight of Evidence Narrative

The cancer guidelines emphasize the importance of
weighing all of the evidence in reaching conclusiabout the
human carcinogenic potential of agents. This isagatished in
a single integrative step after assessing alleirttividual lines
of evidence. . .. Evidence considered includestuindings,
or lack thereof, in humans and laboratory animafsagent’s
chemical and physical properties; its structurevagt
relationships (SARs) as compared with other cagemea
agents; and studies addressing potential carcinogercesses
and mode(s) of action, either in vivo or in vitidata from
epidemiologic studies are generally preferred faracterizing
human cancer hazard and risk.

U.S. Environmental Protection Agency, Guidelines@arcinogen Risk Assessment 1-11
(2005), http://www.epa.gov/ttn/atw/cancer_guidelines_firfgaP5-05.pdf (last visited on
Nov. 8, 2013).
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evidence” methodology was scientifically acceptabl® this
extent, the Court of Appeals’ opinion is persuasiveis not
intrinsically “unscientific” for experienced prof@snals to
arrive at a conclusion by weighing all availableestfic
evidence—this is not the sort of “junk science” lwithich
Daubertwas concerned.

General Elec. Co. v. Joingb22 U.S. 136, 153, 118 S. Ct. 512, 522-23, 138d..2d 508

(1997) (Stevens, J., concurring, in part, and dissg, in part).

The court inMilward v. Acuity Specialty Products Group, In639 F.3d 11
(1st Cir. 2011), explained the weight of the evicemethodology as follows:

This “weight of the evidence” approach to makingsa
determinations involves a mode of logical reasonafigen
described as “inference to the best explanationyvhich the
conclusion is not guaranteed by the premisesil|nference to
the best explanation can be thought of as involgirgyeneral
steps, some of which may be implicit. The scienmnsist (1)
identify an association between an exposure ansease, (2)
consider a range of plausible explanations forageociation,
(3) rank the rival explanations according to tipéausibility, (4)
seek additional evidence to separate the moreipladsom the
less plausible explanations, (5) consider all & tkelevant
available evidence, and (6) integrate the evideusmg
professional judgment to come to a conclusion aboeibest
explanation.

The fact that the role of judgment in the weightloé
evidence approach is more readily apparent thenirnt other
methodologies does not mean that the approachyidess
scientific. No matter what methodology is usedeaaluation
of data and scientific evidence to determine whethe
inference of causation is appropriate requires nuelgt and
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interpretation. The use of judgment in the weightthe

evidence methodology is similar to that in differaldiagnosis,

which we have repeatedly found to be a reliablehoatof

medical diagnosis.
Milward, 639 F.3d at 17-18 (internal quotations and atetiomitted).See alsd@ homas O.
McGarity and Sidney A. ShapirBegulatory Science in Rulemaking and Tort: Unifythng
Weight of the Evidence Approa@iwWake Forest J.L. & Pol'y 65, 97 (2013) (“Bothnemon
law courts and regulatory agencies should congpert opinion based on weight of the
evidence evaluations of the available scientifitbimation in accordance with valid
scientific criteria, such as the Bradford Hill erita, for evaluating evidence.”); Kimberly
Gordy, The 9/11 Cancer Conundrum: The Law, Policy, & Radiof the Zadroga AcB7
Seton Hall Legis. J. 33, 83 (2012) (“Thalward court . . . provides useful guidance for

weighing evidence. . . . It endorsed the ‘weighttlte evidence’ approach, which

encompasses the Bradford Hill methodology.”).

F. Bradford Hill Methodology
Petitioner’s experts, Dr. Durie and Dr. Infantdie@ upon the Bradford Hill
methodology in rendering their opinions. The recalso showed that the expert for CSX,
Dr. Shield, relied upon the Bradford Hill Methodglo This methodology involves the use
of criteria set out by epidemiologist Sir Austina@ford Hill in an article he published in
1965. SeeSir Austin Bradford Hill, The Environment and Disease: Association or

Causation?58 Proc. Royal Soc’y Med. 295 (1965). The Bradfdill criteria, as they are
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called;® are “considered relevant for determining whethreepidemiologically-observed
correlation between a potential causal agent adidease can or cannot legitimately be
treated as a cause rather than as merely an associalennifer L. Mnookin Atomism,
Holism, and the Judicial Assessment of Evide60eUCLA L. Rev. 1524, 1524 (2013).
Stated differently, the Bradford Hill criteria deetors that are considered when a researcher
seeks to determine whether an observed epidemialloggsociation between a disease and
a chemical agent is caus&lonnon v. City of New Yqr32 N.Y.S.2d 428, 433 (20113ee
alsoGannon v. United StatgS71 F. Supp. 2d 615, 624 (E.D. Pa. 2007) (“Ogineeminent
scientists have relied on and adapted the Bradddrdriteria to determine whether a virus
can be deemed to cause human cancer.”). “[C]thatdhave considered the question have
held that it is not proper methodology for an emddogist to apply the Bradford Hill factors
without data from controlled studies showing aroaggion.” In re Fosamax Prods. Liab.

Litig., 645 F. Supp. 2d 164, 188 (S.D.N.Y. 2009).

The Bradford Hill criteria include: (1) strength dofie association, (2)
consistency of the association, (3) specificitthaf association, (4) temporal relationship of
the association, (5) biological gradient or dossomse curve of the association, (6)

plausibility of the causation, (7) coherence ofdRplanation, (8) experimental data, and (9)

¥They are also known as the Bradford Hill viewpair8ge Magistrini v. One
Hour Martinizing Dry Cleaning180 F. Supp. 2d 584, 592 n.9 (D.N.J. 2002) (“Elfastors,
first set forth by Sir Austin Bradford Hill, alsatie been referred to as ‘viewpoints’[.]").
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existence of analogous causal relationships. $ifra 58 Proc. Royal Soc’y Med. at 295-
99. SeealsoWatson v. Dillon Cos., Inc797 F. Supp. 2d 1138, 1150 (D. Colo. 2011);

Merrell Dow Pharms., Inc. v. Havng®53 S.W.2d 706, 718-19 (Tex. 1997).

The Bradford Hill criteria are “not exhaustive &hdt no one type of evidence
must be present before causality may be inferrdilivard, 639 F.3d at 17Seealso In re
Asbestos Litig.900 A.2d 120, 134-35 (Del. Super. Ct. 2006) (“Baf these criteria stand
alone; they are all important when considerings$saes of association and risk.”). Thatis,
“‘one or more of the factors may be absent even evhecausal relationship exists|.]”
Magistrini v. One Hour Martinizing Dry Cleanind.80 F. Supp. 2d 584, 592 n.9 (D.N.J.

2002)?* Comments on each of the Bradford Hill criteriicda.

The “weight of the evidence” methodology can beduatong with the
Bradford Hill criteria. SeeMilward, 639 F.3d at 17.

IThis point also was emphasized by Hill, who cawgbin his article:

None of my nine viewpoints can bring indisputable
evidence for or against the cause and effect hgsatland none
can be required as a sine qua non. What they camith
greater or less strength, is to help us to makewpninds on
the fundamental question-is there any other wagxpfaining
the set of facts before us, is there any other ansgually, or
more, likely than cause and effect?

Sir Austin Bradford Hill, The Environment and Disease: Association or Caos&t] 58
Proc. Royal Soc’y Med. 295, 299 (1965).
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1. Strength of association Showing that a strong association exists between

a chemical agent and a disease is more likely atidie of a causal relationship. That is, the
stronger the relationship between the chemicalteaymhthe disease, the less likely it is that
the relationship is due to chance or an extraneauable (a confounder). Hill provided the
following example of this criterion:

To take a more modern and more general example upon
which | have now reflected for over fifteen yegrsyspective
inquiries into smoking have shown that the deatk feom
cancer of the lung in cigarette smokers is ningetotimes the
rate in non-smokers and the rate in heavy cigasetiekers is
twenty to thirty times as great. On the other héneddeath rate
from coronary thrombosis in smokers is no more ttvane,
possibly less, the death rate in nonsmokers. Thahgte is
good evidence to support causation it is surelymeasier in
this case to think of some features of life thatyngo
hand-in-hand with smoking — features that mightewably be
the real underlying cause or, at the least, an itapd
contributor, whether it be lack of exercise, natfrdiet or other
factors. But to explain the pronounced excess mteaof the
lung in any other environmental terms requires steagture of
life so intimately linked with cigarette smokingdwith the
amount of smoking that such a feature should belyeas
detectable.

Hill, suprg 58 Proc. Royal Soc’y Med. at 295-9&eealso King 762 N.W.2d at 40
(“[R]egarding an association’s strength, the higherelative risk, the greater the likelihood

that a relationship is causal. Yet lower relatigks can reflect causality.”).

2. Consistency of the associationThe consistency of association criterion

seeks to determine whether a similar associatioy lmeafound in a variety of different
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situations. Showing numerous observations of @oa@ation, with different people in
diverse situations with different measurement towldl increase the credibility of an
association finding. Hill provided the followingmmentary on this factor:

This requirement may be of special importanceliosé
rare hazards singled out in the Section’s termsefdrence.
With many alert minds at work in industry today man
environmental association may be thrown up. Sditteeon on
the customary tests of statistical significancd aplpear to be
unlikely to be due to chance. Nevertheless wheathance is
the explanation or whether a true hazard has mealed may
sometimes be answered only by a repetition ofitcamstances
and the observations.

Returning to my more general example, the Advisory
Committee to the Surgeon-General of the UnitedeStRublic
Health Service found the association of smokingpwéncer of
the lung in 29 retrospective and 7 prospective imegl The
lesson here is that broadly the same answer haseaehed in
guite a wide variety of situations and techniglesther words
we can justifiably infer that the association i¢ doe to some
constant error or fallacy that permeates everyirgquAnd we
have indeed to be on our guard against that.

Hill, supra 58 Proc. Royal Soc’y Med. at 296ee alsd-rank C. Woodside, 11l and Allison
G. Davis,The Bradford Hill Criteria: The Forgotten Predicatg5 T. Jefferson L. Rev. 103,
116 (2013) (“Reduced to an elementary level, coeiscy demonstrates that the results of a
particular study are not an outlier result. Comsisy indicates that the results are generally

concurrent with the results of other studies—nat they are generally accepted.”).

3. Specificity of the associationThe specificity factor seeks to show that an
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effect,e.g, lung cancer, has only one cause, smoking. iitubsed this factor as follows:

If, as here, the association is limited to specifarkers
and to particular sites and types of disease aatktls no
association between the work and other modes oigdyhen
clearly that is a strong argument in favour of cdios.

Coming to modern times the prospective investigetio
of smoking and cancer of the lung have been aéttifor not
showing specificity - in other words the death @ltemokers is
higher than the death rate of non-smokers from ncanges of
death. But here surely one must return to mydinstracteristic,
the strength of the association. If other causegath are raised
10, 20 or even 50% in smokers whereas cancer diutitgis
raised 900-1,000% we have specificity—a specifiaitythe
magnitude of the association.

We must also keep in mind that diseases may have mo
than one cause. It has always been possible toraccancer
of the scrotum without sweeping chimneys or takiiog
mulespinning in Lancashire. One-to-one relatiopstare not
frequent. Indeed | believe that multicausationaeserally more
likely than single causation though possibly if kveew all the
answers we might get back to a single factor.

In short, if specificity exists we may be able taw
conclusions without hesitation; if it is not appaseve are not
thereby necessarily left sitting irresolutely oe tence.

Hill, suprg 58 Proc. Royal Soc’y Med. at 29%eealsoWoodside and Davisupra 35 T.

Jefferson L. Rev. at 116 (“The crux of the spedtificonsideration is that causation is likely
if a very specific population at a specific siteveleps a disease with no other likely
explanation. More specifically, well performed diks demonstrating an association

between a specific exposure and a clearly defimzhde or condition—otherwise known as
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the case definition—are of more value in inferting existence of a causal relationship than

studies with poorly defined exposures and/or lgodefined diseases or conditions.”).

4. Temporal relationship of the association This factor seeks to assure that

the exposure to a chemical agent preceded theséisgea reasonable amount of time,
a cause must precede an effect in time. Hill comaeebriefly on this factor as follows:

My fourth characteristic is the temporal relatioipsbf
the association—which is the cart and which thedf®iThis is a
guestion which might be particularly relevant wiliseases of
slow development. Does a particular diet leadseake or do
the early stages of the disease lead to those ipediétetic
habits? Does a particular occupation or occupation
environment promote infection by the tubercle Basibr are
the men and women who select that kind of work rialde to
contract tuberculosis whatever the environmentrdeed, have
they already contracted it? This temporal proliegy not arise
often but it certainly needs to be rememberedjqaatrly with
selective factors at work in industry.

Hill, suprg 58 Proc. Royal Soc’y Med. at 298¢ee alsdVoodside and Davisuprg 35 T.
Jefferson L. Rev. at 119 (“Not only must the expesprecede the development of the
alleged symptoms, but the period of time betweenalleged exposure and the onset of
symptoms for which compensation is sought mustdresistent with the known latency
period for the exposure in question. The latenesigal is the period of time between

exposure to an agent and manifestation of disgasptems.”).

5. Biological gradient or dose-response curve of ¢hassociation. The
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biological gradient factor seeks to show or detaamivhether increased exposure to a
chemical agent increases the incidence of the skseldill addressed this factor as follows:

[1]f the association is one which can reveal a dgodal
gradient, or dose-response curve, then we showlki hoost
carefully for such evidence. For instance, théttzat the death
rate from cancer of the lung rises linearly witle ttumber of
cigarettes smoked daily, adds a very great detdegasimpler
evidence that cigarette smokers have a higher dasththan
non-smokers. That comparison would be weakenedgtinot
necessarily destroyed, if it depended upon, sdeavier death
rate in light smokers and a lower rate in heavieoleers. We
should then need to envisage some much more complex
relationship to satisfy the cause-and-effect hygsith The clear
dose-response curve admits of a simple explanadiot
obviously puts the case in a clearer light.

The same would clearly be true of an alleged damaid

in industry. The dustier the environment the gredahe

incidence of disease we would expect to see. Offen

difficulty is to secure some satisfactory quanti@imeasure of

the environment which will permit us to explore sthi

dose-response. But we should invariably seek it.
Hill, supra 58 Proc. Royal Soc’y Med. at 29&eealso King, 762 N.W.2d at 40 (“A
dose-response relationship is primarily a hallneddoxicology. If higher exposures to the
agent increase the incidence of disease, the esedestrongly suggests a causal

relationship.”).

6. _Plausibility of the causation Showing that an association is causal is

easier when biological or other facts support sucbnclusion. However, such evidence is

not essential. Hill tersely commented on thisdaeis follows:
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It will be helpful if the causation we suspect is
biologically plausible. But this is a feature | @mnvinced we
cannot demand. What is biologically plausible aefseupon
the biological knowledge of the day.
Hill, supra 58 Proc. Royal Soc’y Med. at 298ee als&ing, 762 N.W.2d at 41-42 (“When
experts know how a disease develops, an assocsttiomd show biological consistency

with that knowledge. . . . An expert’s inabilitp explain a disease’s pathology or

progression goes to the weight of the evidencetai$é admissibility.”).

7. Coherence of the explanationThe viability of an association is enhanced

when it does not conflict with what is known abthé study variables, and when competing
plausible theories or hypotheses do not exist.therowords, an association should be
coherent with relevant other knowledge. Hill conmtegl on this factor as follows:

[T]he cause-and effect interpretation of our ddtawd not
seriously conflict with the generally known factstloe natural
history and biology of the disease—in the expressb the
Advisory Committee to the Surgeon-General it shduwde
coherence.

Thus in the discussion of lung cancer the Committee
finds its association with cigarette smoking cohesgith the
temporal rise that has taken place in the two bégover the
last generation and with the sex difference in aliyt-features
that might well apply in an occupational problerheTknown
urban/rural ratio of lung cancer mortality does aetract from
coherence, nor the restriction of the effect toltimg).

Hill, suprg 58 Proc. Royal Soc’y Med. at 298eealsoWoodside and Davisupra 35 T.

Jefferson L. Rev. at 123 (“The difference betweaimecence and plausibility would seem,
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in part, to be one of semantics. While plausipiitworded positively (an association should
be in line with substantive knowledge), cohererscpresented negatively (an association
should not seriously conflict with substantive kieage). Consideration of coherence
would reject an observed result as non-causatdntradicted a predominant theory; while
plausibility leaves the researcher more room raggnathich particular piece of substantive

knowledge to evaluate the results against.”).

8. Experimental data An association can be enhanced by any relasedreh

that is based on experiments. Hill said the follmpabout this factor:
Occasionally it is possible to appeal to experirakmr
semi-experimental, evidence. For example, becadfisan
observed association some preventive action isitakmes it
in fact prevent? The dust in the workshop is reduc
lubricating oils are changed, persons stop smokigarettes.
Is the frequency of the associated events affecteld?e the
strongest support for the causation hypothesisbragvealed.
Hill, supra 58 Proc. Royal Soc'y Med. at 298-99ee alsWoodside and Davisupra 35
T. Jefferson L. Rev. at 124 (“From a scientifiastpoint, it is unfortunate that this type of
evidence is generally not available. When an agefitects are suspected to be harmful,

researchers cannot knowingly expose people toglmetalt is difficult to design these types

of studies due to the ethical implications of expentation on humans.”).

9. Existence of analogous causal relationships This factor seeks to
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determine whether an accepted phenomenon in oaeande applied to another area. Hill
tersely commented on this issue as follows:
In some circumstances it would be fair to judge by

analogy. With the effects of thalidomide and ridbékfore us

we would surely be ready to accept slighter butlamavidence

with another drug or another viral disease in paegy.
Hill, suprg 58 Proc. Royal Soc’y Med. at 299ee alsdWoodside and Davisupra 35 T.
Jefferson L. Rev. at 125 (“Recent case law has castion upon the extent to which

evidence of analogy may be considered in developpigions on causation. Courts have

warned that a reliable methodology must still bezet in drawing analogies.”).

G. Qualification, Methodology and Opinion of the Bert Witnesses
As previously mentioned, the three expert witnesgls testified for the
Petitioner at the evidentiary hearing were Dr. itéa Dr. Goldstein and Dr. Durie. CSX
called Dr. Shields and Dr. Green as expert witreedadhis section we will summarize each

expert’s qualifications, methodology and opinion.

1. Dr. Infante’s qualifications, methodology and pinion. Dr. Infante was

called as an expert witness by Petitioner. Dr.ritdaeceived a Ph.D. in public health from
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the Department of Epidemiology at the UniversityMithigan in 19732 Dr. Infante has
published approximately 118 peer reviewed artiglescientific journals, the majority of
which involve epidemiology causation. Dr. Infasteirea of expertise is occupational

environmental epidemiology.

In 1973, Dr. Infante worked as a research assoattihe University of
Michigan and as an epidemiologic consultant for Werld Health Organization in
Washington, D.C. Dr. Infante was employed as atlespiologist for the Ohio Department
of Health from 1974-1975. During the period 1978, Dr. Infante worked as an
epidemiologist for the National Institute for Ocatipnal Safety and Health (“NIOSH”),
Center for Disease Control, in Cincinnati, Ohio.hil& working for NIOSH, Dr. Infante
performed epidemiological studies of workers whoaxexposed to chemical substances that
included benezene, pesticides and vinyl chlorii@m 1978-2002, Dr. Infante worked for
the Occupational Safety and Health Administrati@SHA"), United States Department of
Labor, in Washington, D.C. While with OSHA, Drfémte was employed as the Director
of the Office of Carcinogen Identification and Gldigation (“OCIC”) for five years and as
the Director of the Office of Standards Review (RO$for nineteen years. Dr. Infante’s

work at OCIC included identifying workplace substas that had the ability to cause cancer

22Dr. Infante also received a D.D.S. degree fronQtbikege of Dentistry at the
Ohio State University in 1966.
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and classifying them. Dr. Infante’s work at OSRalved evaluating workplace exposure
to harmful substances and developing occupatioquadsure limits for substances that were
causing cancer in the workplace. This researck moplved developing standards for toxic
workplace substances thatincluded asbestos, aybemzene, cadmium, ethylene oxide and
formaldehyde. From 2002-2011, Dr. Infante was djaract professor and lecturer at the

School of Public Health and Health Service, Gedigson University.

During his career Dr. Infante has been a consutiaatvisor for the World
Health Organization, National Institute of Envirommtal Health Sciences, Department of
Health and Human Services, National Safety Coumdgltional Academy of Sciences,
National Cancer Institute, Federal Asbestos Taskfoand the American Public Health

Association. Dr. Infante is a Fellow in the AmaricCollege of Epidemiology.

Dr. Infante was retained in this litigation to remén epidemiological opinion
as to whether there was an association betweeal deisaust and multiple myeloma, and
whether diesel exhaust caused Mr. Harris’ multmpigeloma. Dr. Infante relied upon the

epidemiological methodology in conjunction with tBeadford Hill criteria.

Dr. Infante reviewed epidemiology literature invioly railroad worker diesel

exhaust exposure and multiple myeloma; animal casitelies related to diesel exhaust

44



exposures; the effects of diesel exhaust on DNAramdan lymphocytes; components of
diesel exhaust that demonstrate an elevated righutifple myeloma; and data involving

exposure to two components of diesel exhaust:gmésand benzene.

Dr. Infante testified to reviewing a study by Drorioko Sonoda et al.,
Meta-Analysis of Multiple Myeloma and Benzene Exppd.1 J. Epidemiol. 249 (20013,
which demonstrated a significant association betveegine exhaust and multiple myeloma.
Dr. Infante testified that the International Agerigy Research on Cancer issued Technical
Publication Number 42 in 2009, and that the pubibcestated that diesel exhaust exposures
have been linked to multiple myeloma and leukerbia.Infante further testified that in the
third edition of a treatise by David Schottenfeltdaloseph F. Fraumeni, JEancer
Epidemiology and Preventipit was reported that studies show an associdteween

diesel exhaust and elevated risk of multiple myelom

2Dr. Infante defined “meta-analysis” as follows;

A [meta] analysis is an analysis where you pulldaga
from a number of studies, and you combine the datd,then
you evaluate the studies that you then select termne
whether or not there’s an elevated risk of — efdksociations
that you're interested in evaluating.

“Meta-analyses do not involve conducting any nepegkments, but are nevertheless highly
regarded in the scientific community for their &pilo synthesize a large amount of data and
illustrate a general consensus in a particulad fiebtate v. Lawsqr291 P.3d 673, 700 n.12
(Or. 2012).
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The report Dr. Infante prepared for the Petitiwenmarized the bases for his
opinion as follows:

Cohort and case-control studies have demonstrasd t
workers exposed to diesel exhaust (DE) have afggnily
elevated risk of death from [multiple myeloma] MM.
Epidemiological studies have also demonstratednsbsomal
damage to B-lymphocytes of workers exposed to teedmaust.
Another cancer of the B-cell line, chronic lymplkdgukemia,
also demonstrated a significant association withosxre to
diesel exhaust. Furthermore, benzene, a compohBrt, also
has been significantly associated with an elevatskl of
developing MM, and pristane, an additional compoéDE,
has demonstrated the induction of plasmacytomas in
experimental animals. These latter tumors ardaira human
MM.

The association between diesel exhaust exposure and

MM has been derived in the face of several fadtwaslimit the
ability to detect such an association through epidegical
study. The difficulties in identifying an assoatwith MM in
epidemiological study are a reflection of seveaaldrs. ... In
spite of the . . . limitations, several cohort stsdof workers
exposed to diesel exhaust now demonstrate elevisiesl of
death from MM . . ..

Case-control studies which allow for the recruitingn
much larger cases of MM can be identified in cobtrtlies also
have been conducted. A large number of these estudi
demonstrate a significant association between expts diesel
exhaust and MM.

Diesel exhaust also has been demonstrated to Dii/se
damage to the lymphocytes of exposed workers. tfitiad,
experimental studies demonstrate that diesel exhand
components of diesel exhaust.g, polycyclic aromatic
hydrocarbons, are mutagenic in experimental testensys, and
cause cancer in experimental animals. Diesel esthiself as
well as additional components of diesel exhauskamvn to
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cause cancer in experimental animals, includinglyoma, and
additional components of DE also demonstrate thedtion of
cancer in experimental animals, including lymphomdsis
information provides biological plausibility to the
epidemiological observations related to diesel aghand risk
of developing MM.

Ultimately, Dr. Infante opined that there is a s$figant association between
diesel exhaust and the risk of multiple myeloma #mat “Mr. Harris’ occupational exposure
to [diesel exhaust] between 1978 and 2007 wergdgjnificant contributing factors and the

most likely cause of his development of [multiplgeloma].”®*

2. Dr. Goldstein’s qualifications, methodology anapinion. Dr. Goldstein
was called as an expert witness by Petitioner.datdstein received a Ph.D. in biology in
1962 from the State University of New York, at Bali. Dr. Goldstein has published
roughly 60 peer reviewed articles in scientificrjoals. Dr. Goldstein’s area of expertise is

animal toxicology, specifically with respect to poyclic aromatic hydrocarborts.

4During his testimony, Dr. Infante acknowledged thateviewed literature
that did not support his opinion.

#Polycyclic aromatic hydrocarbons (PAHs) are a grofiover 100 different
chemicals that are formed during the incompletanimgy of coal, oil and gas, garbage, or
other organic substances like tobacco or charlatoleat. PAHs are usually found as a
mixture containing two or more of these compoursigh as soot.” Agency for Toxic
Substances and Disease Registry,
http://www.atsdr.cdc.gov/substances/toxsubstangetasid=25last visited Nov. 8, 2013).
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From 1972 to 1989, Dr. Goldstein worked at the @rsity of California, at
San Francisco, in various capacities, includingeisse professor in the Department of
Radiology Oncology. From 1989 to 2002, Dr. Goldstgas employed as a researcher by
Electric Power Research Institute (“EPRI”), PaldoAlCalifornia. While at EPRI, Dr.
Goldstein conducted and supervised research imglhe toxicological hazards caused by
polycyclic aromatic hydrocarbons that are foundcwal tars® The World Health
Organization employed Dr. Goldstein in 2002 to aas¢ and compare radiation hazards
associated with cell phone use with that of cagamc hazards associated with coal tars.
In 2004, the federal Environmental Protection Agehiced Dr. Goldstein to be part of a
group that was charged with the responsibilityssfigsing the approach used to evaluate the

polycyclic aromatic hydrocarbon hazard caused lmgptex mixtures such as coals.

Dr. Goldstein was retained in this litigation tader an opinion as to whether
diesel exhaust caused multiple myeloma. Dr. Gelddestified that he relied upon the

weight of the evidence methodology to render higiop.

Dr. Goldstein reviewed literature from governmeatal international agencies

that addressed the issue of whether diesel exbaused cancer in general. This literature

°Dr. Goldstein testified that polycyclic aromaticdngcarbons are found in
diesel exhaust as well as coal tar. He also tedtihat “[c]hemically they are the same, but
their distribution and concentration within the temurces would vary.”
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included publications from the Environmental Prtitet Agency?’ International Agency

for Research on Canc&rlNational Institute of Occupational Science andlthe&lational

>'The EPA’s published report concluded the following:
[ILA.1. Weight-of-Evidence Characterization

Using U.S. EPA’s revised draft 1999 GuidelinesGarcinogen
Risk Assessment (U.S. EPA, 1999), diesel exhaus) ifikely
to be carcinogenic to humans by inhalation frommemmental
exposures. The basis for this conclusion includedgdallowing
lines of evidence:

[1] strong but less than sufficient evidence faraaisal
association between DE exposure and increasedanugr risk
among workers in varied occupations where exposuiRE
occurs;

[2] extensive supporting data including the dem@atst
mutagenic and/or chromosomal effects of DE anangmnic
constituents, and knowledge of the known mutagenid/or
carcinogenic activity of a number of individual argc
compounds that adhere to the particles and aremqresthe DE
gases;

[3] evidence of carcinogenicity of DPM and the
associated organic compounds in rats and miceh®sr obutes
of exposure (dermal, intratracheal, and subcutasesnd
intraperitoneal injection); and

[4] suggestive evidence for the bioavailability DE
organic compounds from DE in humans and animals.

Diesel Engine Exhaust (CASRN N.A.) Integrated Rigk. Syst., U.S. Envtl. Prot. Agency,
http://epa.goVv/IRIS/subst/0642.hifkast visited Nov. 8, 2013).

2Dr. Goldstein reported data from a 1988 study @A which found diesel
exhaust “probably carcinogenic to humans (Group2kpppears that after Dr. Goldstein’s
testimony and reportin 2011, IARC released a rtadyson June 12, 2012, which “classified
(continued...)
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Toxicology Program of the National Institutes ofvifEnnmental Health Science, and the
American Conference of Certified Industrial Hygstsi Based upon his review and analysis
of the literature on the subject, Dr. Goldsteinnepul that diesel exhaust can cause cancer in

general.

In determining whether diesel exhaust caused neltiyeloma, Dr. Goldstein
focused his research on the polycyclic aromatiadwarbon chemicals that are found in
diesel exhaust. After reviewing literature involgi animal studies and the effects of
polycyclic aromatic hydrocarbons, Dr. Goldsteinridihat polycyclic aromatic hydrocarbon,
ingested through the lungs and carried througblth@edstream, can travel into bone marrow
and impact blood forming organs that are respoadibt the development of multiple
myeloma. In other words, Dr. Goldstein opined tpalycyclic aromatic hydrocarbons

caused multiple myelonfa.

Dr. Goldstein’s report set out an analysis of thgrde to which Mr. Harris was

28(...continued)
diesel engine exhaust earcinogenic to humans (Group 1)based on sufficient evidence
that exposure is associated with an increasedaidiung cancer.” International Agency for
Research on Cancer, World Health Od\RCDiesel Engine Exhaust Carcinogenic
http://www.iarc.fr/en/media-centre/pr/2012/pdfs/pB2 E.pdf(last visited on Nov. 8, 2013).

2Dr. Goldstein made clear that no study that heetged stated definitively
that polycyclic aromatic hydrocarbons caused migtipyeloma. His opinion was based
upon the weight of the evidence.
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exposed to diesel exhaust:

In evaluating the risk posed to Mr. Harris by dlese
exhaust in his work environment it is importanget some idea
of the dose. Unfortunately no contemporaneous nmessof
relevant contaminants were made in the time befuse
diagnosis. ... What | will therefore attemptitois put the dose
ratio into perspective by using available data I(iding
anecdotal evidence) as well as guidelines for tieskaust
proposed by the American Conference of Governmental
Hygienists for a Threshold Value limit for dieselhaust of
0.15mg/ni (Time Weighted Average). Itis intended to pravid
a perspective of the conditions when a train wagging a full
load uphill in an unvented tunnel.

For this calculation | assume that the engines an M
Harris’ run were 3000 hp and met the exhaust statsdaf 0.6
g particulate matter and 1.0 g total hydrocarb®&#s-{) per bhp-
hr for diesel engines manufactured between 1972604 (63
CFR 18997-19084, 16 Apr. 1998). Thus each locoraati the
consist taking 10-20 minutes to pass through orteefonger
tunnels on the Allegheny and New River routes wdwdde
produced 300-600 g of particulate matter. Usingt€her’s
Neck for this example, the tunnel is 1588 feet land the bore
Is 21' x 25 feet (estimated from photos of the &ljrhe tunnel
has a volume of 30878 cubic yards. For a roughi2@ minute

3%Courts have

recognized that in toxic tort cases it is generally
difficult or impossible to quantify a plaintiff's
exposure to a toxin[.] [Therefore], [i]t is not
always necessary for a plaintiff to quantify
exposure levels precisely or use the dose-response
relationship, provided that whatever methods an
expert uses to establish causation are generally
accepted in the scientific community.

Nonnon v. City of New YQrR32 N.Y.S.2d 428, 436-37 (N.Y. App. Div. 2011).
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exposure the trainmen would have been in an envieor of
9.7-19.5mg/yél of particulate matter, though the concentration
in the engine cab would likely be less. To puts tim
perspective, the ACGLH proposed (subsequently wativd) a
threshold limit of value 0.5-0.15mg?#fone ni and one ydare
essentially the same) time weighted average ofoidaite matter
for an 8 hour workday in its recommendation. Usthg
0.15mg/ni value, Mr. Harris found himself surrounded by an
environment that exceeded the proposed 8 hour geera
concentration limit by 65-t0-130-fold. . . .

It is my opinion that Mr. Harris through his emphognt
by CSX was exposed to high levels of diesel exhamsagent
determined by scientific and medical experts ta peobable or
likely human carcinogen. Absent other factorscan be
reasonably concluded that this exposure was a rfegtor in
his multiple myeloma. The weight of scientific amekdical
evidence from humans, animal studies, studiestigskies and
cells using diesel exhaust, closely related pyramgeraterials
and chemicals known to be in diesel exhaust suppbis
conclusion as does an understanding of the conditimder
which Mr. Harris worked for 29 years.

3. Dr. Durie’s qualifications, methodology and omion. Dr. Durie was
called as an expert witness by Petitioner. Dri®rtaceived a medical degree in 1966 from
the University of Edinburgh Medical School, Edingly Scotland. Dr. Durie has published
approximately 400 peer reviewed articles in scierjburnals, the majority of which involve
multiple myeloma. He has been recognized as ontheftop ten multiple myeloma
researchers in the world. Dr. Durie is board Gediin internal medicine, hematology and

oncology.
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From 1972-1992, Dr. Durie was on the faculty atltmversity of Arizona
College of Medicine. Dr. Durie was on the facudtyCharing Cross and Westminster
Medical School, University of London, from 1989-P99From 1993 to the present, Dr.
Durie has been the Director of Hematologic Reseaaod Myeloma Programs at
Cedars-Sinai Comprehensive Cancer Center at theetsity of California, Los Angeles
("UCLA"). During his career, Dr. Durie has spewughly thirty years doing laboratory
research involving multiple myeloma. Additionalfgr many years, Dr. Durie prepared
summaries of every article that was published ortiphes myeloma and presented the

material at the Annual Review of Medicine.

Dr. Durie was retained in this litigation to render opinion as to whether
diesel exhaust caused multiple myeloma. Dr. Desgfied that he relied upon the Bradford

Hill methodology to render his opinion.

Dr. Durie reviewed reports by the Environmental tBcton Agency,
International Agency for Research on Cancer, antioNal Toxicology Program of the
National Institutes of Environmental Health Scienelich concluded that diesel exhaust
contained chemicals that were carcinogenic in henanch as benzene and polycyclic
aromatic hydrocarbons. He consulted a reportdigkiiesel exhaust with multiple myeloma

and epidemiologic literature concerning diesel esihand multiple myeloma. He reviewed
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animal studies involving exposure to benzene, polic aromatic hydrocarbons and
pristane. Dr. Durie reviewed the literature shaytinat benzene caused the loss of certain
chromosomes, and that Mr. Harris suffered the selmemosomal damage. Dr. Durie
testified that during his career, he has treatedgands of patients with multiple myeloma
and that when he asked “them what their job i @mazing how frequently they’ll say
they're an engineer or that they're working witheaoficals. And so the occurrence of

occupations where there is a risk of exposurensmrkably frequent.”

Dr. Durie’s written report summarized his findingslicating the causal
relationship of diesel exhaust and multiple myel@sdollows:

[1] Martyn T. Smith and the group al-Berkley Caiifica
have detailed the chromosomal changes linked toahum
benzene exposure. These chromosome changes ispleciéc
findings in the bone marrow myeloma cells from Rdna
Harris. . . . Ronald Harris’'s myeloma thus marigea
chromosomal pattern characteristic of benzene expos

[2] The linage between diesel exhaust carcinogen
exposure and the development of multiple myelonthercase
of Ronald Harris is thus both plausible and highvgbable.

[3] Of note the more likely than not associatiotween
multiple myeloma and diesel exhaust exposure ipau@d by
the known presence of multiple other toxic compauimdthe
exhaust [such as the] pristane chemical studieshsktely by
Michael Potter since the 1960’s and known to [handliced
plasmacytomata in mice (analogous to human multiple
myeloma). Recent studies at UCLA have shown thatgne
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levels can be measured in vivo in humans and link@dmune
regulatory dysfunction with increased B-cell actioa.
Myeloma s derived from abnormal B-lymphocytesadidition,
diesel exhaust contained many of the same polycgoimatic
hydrocarbons found in coal tar and pitch blend$ lodtwhich
are known human carcinogens. Heavy metals sucicles are
also present with known carcinogenic potential. | s
reinforces the plausible and probable causativatiosiship
between diesel exhaust and the development of pleulti
myeloma.

[4] | strongly support the fact that in the casdrohald
Harris the workplace exposures at CSX Transportatio. were
more probably than not a causative factor in thelbgpment of
multiple myeloma.
4. Dr. Shields’ qualifications, methodology and opinia. Dr. Shields was
called as an expert witness by CSX. Dr. Shieldsived a medical degree in 1983 from
Mount Sinai School of Medicine, New York. Dr. Sl has published approximately 154

peer reviewed articles in scientific journals. [3Bhields’ area of expertise includes

hematology and oncology. Dr. Shields is boardfosdtin internal medicine and oncology.

From 1984-1989, Dr. Shields worked as a civiliaggptian at three medical
facilities in Washington, D.C. Dr. Shields senaa commissioned officer in the United

States Public Health Service Commissioned Corps f®90-199% and ultimately attained

$ICommissioned Corps officers serve in a varietyasfifoons throughout the
(continued...)
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the rank of captain. From 2000 to the 2011, Dreldk was on the faculty at Georgetown
University Medical Center. From 2006-2008, Dr. &bt was the senior medical director
at Capital Breast Care Center in Washington, DDZiring the hearing in this case, Dr.
Shields testified that he was now employed with@ieo State University Comprehensive

Cancer Center.

Dr. Shields was retained by CSX to render an opiris to whether diesel
exhaust caused multiple myeloma. Dr. Shieldsftedtihat he relied upon the Bradford Hill

methodology to render his opinion.

Dr. Shields testified that he went on the interttetr website run by the
National Institute of Health and researched adidiealing with diesel exhaust and multiple
myeloma. Dr. Shields indicated that he reviewednty or more papers that involved
railroad workers and cancers. Dr. Shields testiffeat he “inferred” from this data that
myeloma was not found in the studies because it weasnentioned. Specifically, Dr.
Shields stated that “if myeloma was going to afieen the way they're describing Mr.

Harris’ exposure, these studies would show it.” $Iields acknowledged that he was aware

3(...continued)
United States Department of Health and Human Ses\aad certain other federal agencies.
SeeUnited States Pub. Health Serv. Commissioned Calj& Dep't. of Health & Human
Servs. http://www.usphs.gov/aboutus/mission.aglast visited on Nov. 8, 2013).
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of a study that showed a significant associatidween myeloma and railroad workers. Dr.
Shields discounted the study because, in his apirtlee study did not implicate diesel
exhaust as a cause for any of the cancers. Sethalstudies linking myeloma and diesel
exhaust were found not to be significant by Dregts. Studies that showed an association
between benzene and myeloma were also rejectedrb$lields as not significant to
establish causation. Ultimately, Dr. Shields oditigat, from his review of the literature,
“there’s no evidence or there’s insufficient eviderthat railroad workers are at increased
risk of myeloma.” At the conclusion of Dr. Shieldsect examination, counsel for CSX
asked the following question:
Q. Do you have an opinion as to whether the hymmhe
in this case that exposure to diesel exhaust causktiple

myeloma has been proven?

A.Yes. It's my opinion that it — that it's noté&e proven.

5. Dr. Green'’s qualifications, methodology and omiion. Dr. Green was
called as an expert witness by CSX. Dr. Greenivedea Ph.D. in food science and
technology from the Department of Nutrition and &@&zience at Massachusetts Institute
of Technology in 1981. Dr. Green has publishedagmately 139 peer reviewed articles
in scientific journals. She is also the authoflofSearch of Safety: Chemicals and Cancer
Risk” (Harvard University Press 1988). Dr. Greeatgsa of expertise is toxicology. Dr.

Green is a board certified toxicologist.
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Dr. Green was a research director of Scientific fltcirMapping Project at
Harvard University from 1983-1985. From 1985-19B9, Green was employed at Meta
Systems, Inc., as vice president of Environmenéallth and Toxicology. From 1989 to the

present, Dr. Green has been president of CambEdg#onmental, Inc.

Dr. Green was retained by CSX to render an opia®rno whether diesel
exhaust caused multiple myeloma. Dr. Green didhati¢tate any specific methodology that
she used to render her opinion. However, hentesty suggests she followed the Bradford

Hill methodology.

Dr. Green testified that she does not know of #aydture linking any type of
cancer through the inhalation of pristane. Dr. daralso testified that neither the
Environmental Protection Agency's Health Assessatument for Diesel Engine Exhaust
nor the National Toxicology Program support theedssn that diesel exhaust causes
myeloma cancer. Dr. Green found a study of Swedistkers by Dr. Paolo Bofetta was
irrelevant, even though the study showed that 808rworkers exposed to diesel exhaust
contracted multiple myeloma. Dr. Green found tiuglg was not significant because over
800 other men who were studied contracted multipfeloma, but there was no evidence
that they also were exposed to diesel exhaustGizen opined that “diesel engine exhaust

might cause lung cancer, but there is no credialieace that it causes multiple myeloma.”
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H. The Circuit Court’s Orders Excluding the
Testimony of Petitioner’'s Experts

We have no hesitancy in finding that the opiniohBetitioner’s three experts
regarding the causal link between diesel exhaudtranltiple myeloma satisfy certain
requirements of Rule 702. Their opinions wouldsiaisthe trier of fact to understand the
evidence or to determine a fact in issue.” W. RaEvid. 702. All three experts are
witnesses “qualified as an expert by knowledgédl, skiperience, training, or education.”
Id. Additionally, the testimony of the experts waserant to issues in the case. W. Va.
R. Evid. 402. Thus, the question before us is twrethe trial court abused its discretion in
concluding that the reliability prong of Rule 702smnot met. That issue, properly framed,
is whether Petitioner’s three experts used reliat¢hodologies in rendering opinions on
the causation issue linking diesel exhaust withiplelmyeloma. As we will explain, below,
the trial court’s analysis exceeded this narrowasgnstead, the court in rendering its ruling,
addressed the jury question: Did Petitioner’'sdhegperts prove causation? Because the
trial court exceeded the scope of its narrow revaéthe reliability prong of Rule 702, we
find it necessary to examine cases that have danates the narrow focus used to make the

reliability determination.

To begin, the court iKing v. Burlington Northern Santa Fe Railway Ct62
N.W.2d 24 (Neb. 2009), provided an excellent anslykthe limited gatekeeper role of trial

courts. InKing, the wife of a deceased former railroad employeednt an action seeking
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damages against the railroad under the Federaldymp’ Liability Act3? The plaintiff
alleged that her husband contracted multiple myaldoe to his exposure to diesel exhaust
fumes while working for the railroad as a brakemdaine defendant moved the court to
exclude the plaintiff's expert. The opinionking summed up the arguments and the trial
court’s ruling as follows:

Differing epidemiological studies supported theerxg
deposition testimony. [Plaintiff's] expert, Dr. Adr Frank,
blamed [decedent’s] multiple myeloma on his expesodiesel
exhaust. Of course, [defendant’s] expert, Dr. P&teShields,
disagreed. He believed that the causes were unkaad that
the majority of epidemiological studies failed kmg that diesel
exhaust can cause multiple myeloma. The distranirtc
sustained [defendant’s] motion to exclude Fran&simony,
concluding that it failed to pass muster under our
Daubert/Schafersmanframework. It reasoned that his
methodology was unreliable because the studie®lirexiron
failed to conclusively state that exposure to diesd exhaust
causes multiple myeloma.

King, 762 N.W.2d at 31.

After the trial court excluded the plaintiff's expe&vitness irKing, it granted
summary judgment to the defendant. The plainpfiealed to a Nebraska appellate court.
The appellate court affirmed. The plaintiff thgxpaaled to Nebraska’'s Supreme Court. The

high court inKing reversed the ruling of the trial court after cathg that it applied an

%2The plaintiff's husband was the original plaintiffut he died during the
pendency of the litigation.

60



improper standard for reviewing the admissibilitggpert testimony. The opinion King
outlined the following limited gatekeeper role ot courts:

Here, the parties do not dispute Frank’s qualiforato
give expert medical testimony or to interpret epidgogical
studies. We see the broad issue as whether unger o
Daubert/Schafersmanmamework, Frank based his opinion on a
reliable, or scientifically valid, methodology. .. .

In determining the admissibility of an expert’s wpn,
the court must focus on the validity of the undexdyprinciples
and methodology—not the conclusions that they gaaerAnd
reasonable differences in scientific evaluation uthonot
exclude an expert withess’ opinion. The trial ¢@uole as the
evidentiary gatekeeper is not intended to replheeativersary
system but to ensure that an expert, whether basstgnony
upon professional studies or personal experiemgglays in the
courtroom the same level of intellectual rigor ttiadracterizes
the practice of an expert in the relevant field sim, while the
trial court acts as the evidentiary gatekeeperisinot a
goalkeeper.

... Absent evidence that an expert’s testimooywgrout
of the expert’'s own prelitigation research or thatexpert’s
research has been subjected to peer review, expasisshow
that they reached their opinions by following arcegaed
scientific method or procedure as it is practicgdothers in
their field.

Epidemiological statistical techniques for testiag
causation theory have been subject to peer revisi aae
generally accepted in the scientific community. e Btudies
Frank relied upon were subject to peer review, #mel
researchers did not develop the statistical teclasgised in the
studies for this litigation. . . . Accordingly,dfdistrict court
needed to consider only two issues regarding Fsaopkhion on
. .. causation. Were the results of the epidergiohl studies
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Frank relied on sufficient to support his opini@garding . . .
causation? And did he review the scientific litara or data in
a reliable manner? In other words, did too greaamalytical
gap exist between the data and Frank’s opinion?

We believe the district court erred in concluditgtt
Frank’s causation opinion was unreliable becauaekcould
not point to a study that concludes exposure tedalliexhaust
causes multiple myeloma. As explained, individual
epidemiological studies need not draw definitiveaasions on
causation before experts can conclude that an agardause a
disease. If the expert's methodology appears wiker
consistent with the standards set out above, thet sthould
admit the expert’s opinion. But here, the coud ot inquire
into Frank’s methodology.

King, 762 N.W.2d at 42-49 (internal quotations andtictes omitted).

Another case, though it did not involve multipleetgma, which illustrates a
trial court’s limited gatekeeper roleMilward v. Acuity Specialty Products Group, Ing39
F.3d 11 (1st Cir. 2011). Milward, the plaintiffs, husband and wife, filed an actigaest
manufacturers of products used in refrigeratorshe Pplaintiff husband worked as a
refrigeration technician. The plaintiffs allegedat the husband contracted acute
promyelocytic leukemia (“APL”) as a result of exposto benzene that was contained in the
defendants’ products. The trial court held a fiimy hearing to determine whether plaintiff's
expert on causation would be allowed to testify enzene caused APL. The trial court,

“in a detailed opinion, ruled that ‘Dr. Smith’s filered testimony that exposure to benzene
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can cause APL lacks sufficient demonstrated séieméliability to warrant its admission
under Rule 702.””Milward, 639 F.3d at 13. The trial court thereafter dssad the action.
The First Circuit Court of Appeals reversed af@nduding that the trial court exceeded its
discretion in finding that the opinion of plainsffexpert was wrong. The First Circuit
outlined the limited role of the trial court in deing the admissibility of expert testimony:

[T]rial courts are [not] empowered to determine evhiof
several competing scientific theories has the pestenance.
Daubert does not require that a party who proffers expert
testimony carry the burden of proving to the judbat the
expert’'s assessment of the situation is correlog proponent of
the evidence must show only that the expert’'s amich has
been arrived at in a scientifically sound and methagically
reliable fashion. The object Bfaubertis to make certain that
an expert, whether basing testimony on professistuaies or
personal experience, employs in the courtroomaheedevel of
intellectual rigor that characterizes the practtan expert in
the relevant field.

So long as an expert’'s scientific testimony regsru
good grounds, based on what is known, it shoultebd by
the adversarial process, rather than excludecetorthat jurors
will not be able to handle the scientific complest Vigorous
cross-examination, presentation of contrary eviderand
careful instruction on the burden of proof aretthaditional and
appropriate means of attacking shaky but admisstalgence.

... [T]he alleged flaws identified by the coud @ the
weight of Dr. Smith’s opinion, not its admissibjlitThere is an
important difference between what is unreliablepsup and
what a trier of fact may conclude is insufficieapgort for an
expert’s conclusion.

The court’s analysis repeatedly challenged theugdct
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underpinnings of Dr. Smith’s opinion, and took siden

guestions that are currently the focus of extensisentific

research and debate—and on which reasonable stseoén
clearly disagree. In this, the court oversteppedatthorized
bounds of its role as gatekeeper. The soundndbe dactual
underpinnings of the expert’'s analysis and theszbness of the
expert’s conclusions based on that analysis atedhmatters
to be determined by the trier of fact. When thetdal

underpinning of an expert’s opinion is weak, itasmatter
affecting the weight and credibility of the testinye—a question
to be resolved by the jury.

... The sum of Dr. Smith’s testimony was not mgiteat
itis possible, or even biologically plausible,tthanzene causes
APL. Rather, the sum of his testimony was thae&ghing of
the Hill factors, including biological plausibilitgupported the
inference that the association between benzenesaxp@nd
APL is genuine and causal.

The record clearly demonstrates that Dr. Smithisiop
was based on an analysis in which he employedaiime $evel
of intellectual rigor that he employs in his academork. In
excluding Dr. Smith’s testimony, the district cowid not
properly apphDaubertand exceeded the scope of its discretion.
We reverse the district court’s judgment for théeddants and
its exclusion of Dr. Smith’s testimony, and we rewhdor
proceedings consistent with this opinion.

Milward, 639 F.3d at 15-26 (internal quotations and ategtiomitted)..

In Wagoner v. Exxon Mobil Corp813 F. Supp. 2d 771 (E.D. La. 2011), the
plaintiff, widow and legal representative of decatdéled a products liability action against

manufacturers of benzene-containing products altethat, as a result of the decedent’s
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exposure to benzene, the decedent contractede@shdfdnultiple myeloma. The defendants
filed motions to exclude plaintiff’'s two causatierperts. The basis of the motions, and the
district court’s rejection of the same, were adskeesby the court as follows:

Defendants have raised five arguments with regsittt
reliability of the testimony of Dr. Butler and DBaux . . . : 1)
their opinion rests on studies that do not showissizally
significant findings; 2) their opinion relies omdtes that do not
examine benzene specifically; 3) their opiniongest studies
that are not published in peer-reviewed journaldl ame
otherwise flawed; 4) their opinion reflects an ingrete review
of the relevant literature; and 5) their opiniond&o articulate
a biologically plausible mechanism for benzene tuse
[multiple myeloma] and thus does not meet the ByatiHill
criteria.

None of the arguments raised by Defendants in stppo
of their motions to exclude Dr. Butler and Dr. Saare
persuasive. The two individuals are qualified émder an
opinion . . ., and at least two studies supporhtiteon that there
Is a statistically significant association betwdxmzene and
[multiple myeloma]. The fact that those studieya flawed,
that there are studies that cut against the twéodsgicpinion,
and that the doctors could not articulate a biaally plausible
mechanism for benzene to cause [multiple myelorthajcato
the weight of their opinion, and not the questioh o
admissibility. . . . Accordingly, the motions teatude and for
summary judgment must be denied.

Wagoner 813 F. Supp. 2d at 800-05.

Finally, in Moreland v. Eagle Picher Technologie862 S.W.3d 491

(Mo. Ct. App. 2012), a Missouri appellate courdessed the admissibility of an expert
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opinion under its rules of evidence in the conteh@& workers’ compensation claim. The
employee irMorelandalleged that he developed multiple myeloma as @tresyears of
inhalation of chemicals from plastics that his eogpl produced. The chemicals in the
plastics included benzene, trichloroethylene, cadmnickel, and platinum. The employee
produced an expert witness at the administrativel levho testified that his exposure to
benzene caused him to develop multiple myelomae érhployer called an expert withess
who opined that benzene had never been provemnse caultiple myeloma. The ALJ found
in favor of the employee and awarded him workemshpensation benefits. An appellate
court affirmed the award. In doing so, the appelturt inMorelandset out the following
relevant discussion regarding the employee’s causakpert:

Dr. Bernard Goldstein (“Dr. Goldstein”), a professb
medicine at the University of Pittsburg [sic] GratkiSchool of
Public Health and School of Medicine, and also gsjaan,
toxicologist, and hematologist, testified on belwlMoreland.
Dr. Goldstein testified he had studied benzenecityxiand
published close to one hundred papers or revieves upe
subject since the 1960s. Dr. Goldstein also sjady
published and instructed members of the federatiggy on
Issues concerning toxicology and, in particulag thsue of
causation and whether chemical agents should b@eteéo
have caused or contributed to the development dfipteu
myeloma.

Dr. Goldstein testified that benzene was reasonably
probable to be a cause of multiple myeloma basesh up
epidemiological data, bioassays (experiments owr&bry
animals), and mechanistic data. Dr. Goldsteinftegtthat
these sources of information are recognized bintieenational
Agency for Research on Cancer and could be appbed
substantiate that benzene caused multiple myeloma.
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Dr. Goldstein testified that multiple myeloma is an
identifiable disease and it is reasonably prob#idéeexposure
to benzene, either by air or dermal absorptionbaih, is a
substantial factor to cause the compounding ot dbkt lead
[sic] to multiple myeloma.

Here, [the employer] specifically argues only tbat
Goldstein’s opinion is not based on medical cetyaend is not
based on any medical or scientific facts that aesonably
relied upon by experts in the field of medical exige.
However, . .. Dr. Goldstein extensively explaimeany of the
studies which show causation between benzene attpleau
myeloma. Further, Dr. Goldstein testified thats#nsources of
information are recognized by the International Age for
Research on Cancer and could be applied to sula&atiat
benzene causes multiple myeloma. Thus, the fackslata on
which Dr. Goldstein based his opinions are a tygasonably
relied on by experts in the field.

Accordingly, the Commission’s finding that Dr.
Goldstein’s testimony meets the standard requifedxpert
testimony was supported by competent and substawiitence.

Moreland 362 S.W.3d at 500-04 (internal citations omitt&d)

#In the context of an administrative workers’ comgaion claim, this Court
addressed the issue of the reliability of evidestemving a link between benzene exposure
and a cancer called chronic myelogenous leukenmaCasdorph v. West Virginia Office
Insurance Commissioneg225 W. Va. 94, 690 S.E.2d 102 (2009), the claimaorked as an
auto mechanic for the State Police for nearly tydwb years. After the claimant was
diagnosed with chronic myelogenous leukemia, feelfd claim for workers’ compensation
benefits. (The claimant died while the case waglimgnat the administrative level). The
claimant alleged that his cancer was caused bgxXpesure to benzene in the workplace.
During a hearing before an ALJ the claimant proglididence from several experts,

(continued...)
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The foregoing authorities consistently demonstitagenarrow scope of a trial
court’s consideration of the admissibility of sdiéo expert testimony: [a] narrow focus that

our cases have acknowledged, but which far toomdfées been misunderstood. Therefore,

33(...continued)
including Dr. Infante, who testified that claim&htad ample opportunity for occupational
exposure to benzene and other solvents contamiwgtedenzene due to his occupation and
stated that benzene is the cause of leukemia ardi€&itype of leukemia associated with
benzene exposureCasdorph 225 W. Va. at 102, 690 S.E.2d at 110. The Aluhtbthat
the claimant developed chronic myelogenous leukdroia his exposure to benzene and
therefore ruled the claim was compensable. ThedoBReview reversed the decision of
the ALJ. On appeal, this Court reinstated the AldEcision. We concluded as follows:

The medical literature and expert and fact witness

testimony in this case sufficiently established thaausal link
between the Appellant's benzene exposure and CNHiezk
Although the Appellees assert that the case studied by
Appellant showing a causal connection between benze
exposure and CML have not been able to get peézwed
textbooks to acknowledge and print them as common o
accepted consensus medical opinion, we find tredetltase
studies, although small, are valid studies thaehasen peer
reviewed and published. We acknowledge, as Appelle
contend, that this Court recognizedState v. Lee®212 W. Va.
57, 569 S.E.2d 133 (2002) that “whether a scientifeory is
generally accepted within a scientific communitg”a factor
that must be weighed in determining whether tovalkuch
testimony as evidence. However, we must alsornended that
the Rules of Civil Procedure and the Rules of Evgdedo not
strictly apply to workers’ compensation claims.

Casdorph 225 W. Va. at 104-05, 690 S.E.2d at 112-13 (fotradded). It is important to
note that the decision fDasdorphmade clear that it was not evaluating the admiggibf

the expert testimony under the standards of tles fi evidence, because those rules did not
strictly apply to workers’ compensation litigatio@asdorphis distinguishable from
Moreland in that regard because Missouri applies its ruieésvidence to workers’
compensation litigation.
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we believe it is necessary to carefully and clearticulate our standard for reviewing the
reliability prong of the admission of scientificpe¢tt testimony. Thus, we make clear, and
so hold that, when a trial court is called upordébermine the admissibility of scientific
expert testimony, in deciding the “reliability” prg of admissibility the focus of the trial
court’s inquiry is limited to determining wheth&etexpert employed a methodology that is
recognized in the scientific community for rendgrian opinion on the subject under
consideration. If the methodology is recognizetthescientific community, the court should
then determine whether the expert correctly apghedmethodology to render his or her
opinion. If these two factors are satisfied, dmeltestimony has been found to be relevant,

and the expert is qualified, the expert may testiftrial.

We wish to clarify that the standards outlined abave not new principles
under this Court'Daubert/Wilt jurisprudence. These principles have always been a
implicit part of theDaubert/Wiltanalysis. Simply put, however, these principlagennot
been clearly understood or followed by trial courtsSor instance, this Court made the
following observations iWwilt:

We . . . are of the view that, under Rule 702,dhsra

category of expert testimony based on scientifith@@ology

that is so longstanding and generally recognizatlitmay be

judicially noticed, and, therefore, a trial couetdl not ascertain

the basis for its reliability.

Thus, we believe thdbaubertis directed at situations
where the scientific or technical basis for thearxpestimony
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cannot be judicially noticed and a hearing musthie&d to
determine its reliability.

Wilt, 191 W. Va. at 46, 443 S.E.2d at 203. This litletarecognized iWilt has been lost
in practice. Litigants invariably have crowdedalricourt calendars with purported
Daubert/Wiltevidentiary hearings whenever an expert is cédi¢elstify. This was never the

intent of ourDaubert/Wiltanalysis.

In Gentry v. Mangum195 W. Va. 512, 466 S.E.2d 171 (1995), Justice
Cleckley attempted to clarify holvaubert/Wiltwas to be applied by “giv[ing] circuit courts
more guidance from a procedural standpoint in w@sglscientific evidence issues.”
Gentry, 195 W. Va. at 521, 466 S.E.2d at 1&kntrypointed out in crystal clear terms that,

[a]ctually, most scientific validity issues will lnesolved
under judicial notice pursuant to Rule 201. Indewdst of the
cases in which expert testimony is offered invalmby qualified
experts disagreeing about the interpretation oh dlaat was
obtained through standard methodologieBaubert/Wilt is
unlikely to impact upon those cases. Thereforeudi courts
are right to admit or exclude evidence withoutrikanting the
wheel” every time by requiring parties to put ol fuoof of the
validity or invalidity of scientific principles. \Were judicial
notice is appropriate, the circuit court should iise

Gentry, 195 W. Va. at 522, 466 S.E.2d at 181. In Sykapoint 4 ofGentry, Justice
Cleckley simplified and reformulated oDaubert/Wiltstandard as follows:
When scientific evidence is proffered, a circuitidan
its “gatekeeper” role underDaubert v. Merrell Dow

Pharmaceuticals, In¢.509 U.S. 579, 113 S. Ct. 2786, 125
L. Ed. 2d 469 (1993), anilt v. Burackey191 W. Va. 39, 443
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S.E.2d 196 (1993kert denied511 U.S. 1129, 114 S. Ct. 2137,
128 L. Ed. 2d 867 (1994), must engage in a twogaatysis in
regard to the expert testimony. First, the ciraatrt must
determine whether the expert testimony reflectengiic
knowledge, whether the findings are derived by rddie
method, and whether the work product amounts td go@nce.
Second, the circuit court must ensure that the nsiéie
testimony is relevant to the task at hand.

195 W. Va. 512, 466 S.E.2d 171.

Gentryattempted to show that a full blown evedent@apbert/Wiltanalysis
was required only for evaluating a new and/or n@egtntific methodology. Recognized
methodologies are the subject of judicial notigkreover, this Court explained in Syllabus
point four ofMayhorn v. Logan Medical Foundatiph93 W. Va. 42, 454 S.E.2d 87 (1994),
that

[p]ursuant to West Virginia Rules of Evidence 702 a

expert's opinion is admissible if the basic metHody

employed by the expert in arriving at his opinisscientifically

or technically valid and properly applied. Theyjuand not the

trial judge, determines the weight to be givenhe éxpert’s

opinion.

See?2 Franklin D. Cleckley, Louis J. Palmer, Jr. andbR Jean Davis, Handbook on
Evidence for West Virginia Lawyers 8 702.02[2][&tli ed. 2012) (“TheDaubert/Wil{
regime contemplates that trial judges will perfoangatekeeping function, determining

whether the . .. methodology underlying proffezgdert testimony is scientifically valid and

whether that . . . methodology properly can beiapgdb the facts in issue.”). We note that
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we are not alone in limiting an evidentiary heatimgetermine the reliability of experiments
conducted for litigation and/or novel scientific tmedology. SeeNonnon v. City of New
York 932 N.Y.S.2d 428, 429 (N.Y. App. Div. 2011) (“[@/][have] determined that
plaintiffs’ expert evidence did not require thahaaring be held [because] neither the
deductions of the expert epidemiologists and tdeigists, nor the methodologies employed
by them, in reaching their conclusions are premised . . novel science[.]” (internal
guotations and citations omitted)). The courfonnonobserved that

epidemiology and toxicology are hardly novel sces)cbut

rather, well-established and accepted methodolotyiesich a

case, the focus moves from the general relialabtycerns . . .

to the specific reliability of the procedures folled to generate

the evidence proffered and whether they establfshirdation

for the reception of the evidence at trial.

Nonnon 932 N.Y.S.2d at 435.

In the instant case, the trial court erred by hagda mini-trial to set out and
resolve issues that were purely matters for junsateratior?* The three orders excluding
Petitioner’s three experts set out and resolveatiay of disputed factual matters that were

exclusively grist for the jury and which had ncengdncy to the limited role the trial court had

%This Court is fully aware that litigants have akditiee limited resources of
our trial judges by demanding full-blown evidenyigrearings in most cases where expert
testimony is offered. This opinion is intended n@ke unequivocally clear that the
admissibility principles undddaubert/Wiltwere never intended to allow the abuse that has
become routine in our trial courts.
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under the facts of this case. For instance, asdnoy Petitioner, the orders found:

1. If a difference between a case group and cogtonip
IS not statistically significant then there is ntiatence at all.

2. It is acceptable scientific practice to intet@e “not
different” a study that shows an elevated risk tlsatnot
statistically significant.

3. There is substantially more benzene in cigasetieke
than diesel exhaust.

4. Benzene is present only in trivial doses in elies
exhaust.

5. The hypothesis that diesel exhaust causes neultip
myeloma is confounded by the fact that cigarettelsny does
not.

6. Most epidemiologic studies must be positive for
purported causal association to be real.

7. Of forty-seven (47) studies of diesel exposedkers
only eight (8) purport to be positive.

9. The epidemiologic literature investigating a s=u
association between railroad employment and maltipteloma
is null and not supportive of the subject hypotbesi

10. There are approximately ten (10) publishedistud
investigating [sic] causal link between benzene andtiple
myeloma. None of them are positive.

11. The epidemiologic literature regarding PAH es¢oe
and multiple myeloma does not support the subjgabthesis.

12. IARC Technical Publication 42 was not intentted
make a causation statement but to express a ressgeada.

13. The general causation hypothesis that expdsure
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diesel exhaust causes multiple myeloma has not jp@sen.

Clearly, the above findings made by the trial calmbuld never have been
considered as part of its limited gatekeeper moléhis case. All of the above findings
involve disputed opinions between the experts.yHave nothing to do with the reliability
of the methodologies used by the Petitioner’'s espein fact, the trial court could have
resolved the question of the relevancy and religbdf Petitioner's experts through
arguments by the parties and without their expeestimony. It is undisputed that the
methodologies employed by Petitioner’s experts@regnized in the scientific community.
Ironically, CSX’s experts relied upon the same rodtifogies. There is also no reasonable
dispute that Petitioner’s three experts employedniethodologies in a manner consistent
with how they are employed in the scientific commyinThe only issue that was in dispute
was whether Petitioner’'s experts were correct acheg the conclusions they reached.

Challenging the latter issue is a matter for juggedmination’

*This Court is aware that some courts have excledpdrt testimony on the
issue of whether multiple myeloma is caused byalieshaustSee Aurand v. Norfolk S. Ry.
Co, 802 F. Supp. 2d 950 (N.D. Ind. 2018xcluding plaintiff experts on multiple myeloma);
Morin v. United State$34 F. Supp. 2d 1179 (D. Nev. 2005) (sar@astellow v. Chevron
USA 97 F. Supp. 2d 780 (S.D. Tex. 2000) (sarasjate of Mitchell v. Gencorp, In©68
F. Supp. 592 (D. Kan. 1997) (sam8)tera v. Perrier Grp. of Am. InA@86 F. Supp. 655
(D. Mass. 1997fsame)Richardson v. Union Pac. R.R. C886 S.W.3d 77 (Ark . Ct. App.
2011) (same)Missouri Pac. R.R. Co. v. Navarr80 S.W.3d 747 (Tex. Ct. App. 2002)
(same). The decisions of the courts in those casemconsistent with the standards of
admissibility of scientific expert testimony thaedollowed in this jurisdiction.
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We understand there will be cases where a parkgse®ffer a new and novel
methodology to explain causation, or where a pagypert performed a specific experiment
for trial to show causation. In either of thoséuaiions, the rigorous prong of the
Daubert/Wiltgatekeeper analysis is implicated. In stark @stithe experts in the instant
case did not offer new or novel methodologies. @pidemiological, toxicological, weight
of the evidence and Bradford Hill methodologiesytlused are recognized and highly
respected in the scientific community. And, aslésailed in this opinion, those experts
applied the methodologies consistently with theélef intellectual rigor that characterizes

the practice of an expert in the relevant fieltflward, 639 F.3d at 15.

V.
CONCLUSION
We reverse the circuit court’s orders excludingtéstimony of Petitioner’'s
three experts. Furthermore, we reverse the ondertigg summary judgment in favor of

CSX. Finally, this case is remanded for furthexgaedings consistent with this opinion.

Reversed and Remanded.
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