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TEXT:
[*1]

To members of the asbestos litigation bar, theexppsure theory of causation has become a farpiigrof the
landscape over the last decade. Plaintiff expertinely testify that "each and every exposuredgbestos in occupa-
tional settings or during para-occupational adgsite.g., home repair or backyard brake jobsmatier how small, is
a substantial contributor to asbestos diseasedd®e n2 does not matter - virtually every individua2] exposure,
no matter how limited, is considered causativeaAgsult, these experts forego any sort of assedshthe overall
dose received from any particular defendant's prbdu

If courts permit this testimony to be presented fary, defendants rarely escape the risk of apsteb jury trial,
assuming there is evidence sufficient to suppageof or exposure to the product. In reliancehimtheory, asbestos
cases have targeted increasingly de minimis expas@narios, including not only minimal workplac@@sures, but
also "bystander" and "take-home" cases where tea@d} miniscule exposures from the product or vemtivity are
reduced even further to near obscurity. n3

Starting in 2005 courts began to realize that theexposure theory as applied in low-dose asbestess made no
sense and had no scientific support. The histogegofsions rejecting that theory up through 200&:isforth in a pre-
vious article, The "Any Exposure” Theory: An UnsduBasis for Asbestos Causation and Expert Testimofy hat
article explained the rationale behind these corajsction of the theory and recited the specifitmore than a dozen
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decisions at that time concluding that the any exyp®theory was not scientifically sound. Thesetsancluded the
highest courts in two significant states (Texas Radnsylvania), the Sixth Circuit Court of Appealsd an array of
lower state and federal court decisions. n5 ThHi®krilings constituted a strong movement, vityalithout opposing
opinions, against the any exposure theory - theatuhad been pulled back, exposing the theory#smg more than
an unproven and unscientific litigation tool.

Since 2008, however, the battle over this theos/Hedly resolved itself. Instead, several asbesiods (alt-
hough by no means all) have decided to let any @xgotheorists testify. n6 Plaintiffs' attorneysl axperts have also
[*3] made several attempts to export this theotg iother toxic tort litigation, especially in beame cases. For the
most part, those efforts have not succeeded -dmitdfiasbestos, the theory has not found signifisapport - but the
effort to export it will undoubtedly continue. n7

The any exposure theory is unquestionably oneefitbst important scientific issues on the tablayad the
world of asbestos and toxic torts. Can plaintiffsye a toxic tort case merely by proving or assgnainy exposure (no
matter how minimal) and thereby avoid identifyingactual toxic dose of the substance? If the an@wers, the world
of asbestos litigation will expand and extend iml&fly because of the ongoing reality of idiopathiesothelioma, n8
coupled with ubiquitous asbestos exposure in theemoindustrialized world. Many idiopathic casesore than 300
of them every year in the U.S. alone - are belidedoke naturally occurring or otherwise not causgésbestos expo-
sure. Nevertheless, the any exposure theoristadrety attribute even idiopathic cases to minuteamts of asbestos
included in thousands of products up to and affterl980s. n9 If the any [*4] exposure theoryis® aufficient for
other toxic torts, then that type of litigation wdextend potentially to a large number of othdysdances known or
alleged to be harmful at high doses but not dematest in epidemiology study to cause harm at ladeses. This
would be a shattering paradigm shift in the legatiscape - the burden of proof would shift to de&ers, who would
be required to disprove causation after plaintififrebnstrated only mere exposure to get to a jury.

This article picks up where the 2008 article léftamd extends the discussion to non-asbestos.ddassd on a
wealth of scientific information, the any exposthieory is wholly unsuitable as a basis for asbestdsrt litigation.
That conclusion is supported today by close tdytliourt opinions and many experts inside and datsf litigation
who have critiqued the theory or have testifiediragiat in court. n10 The most recent state appeltaurt to address
the any exposure theory - the Supreme Court of dwvamia in May 2012 - thoroughly and unanimousljected the
theory under that state's Frye standard. n11 Twedairts that have permitted experts to testifgaosation without a
dose assessment in recent years typically havéhimgein common - they have declined to examineuthéerpinnings
and scientific support for this testimony and hkargely accepted what the experts say at face vahis is a serious
flaw under any version of expert gatekeeping resitality.

Ironically enough, based on the last four yearsxpierience, the fate of [*5] the any exposur@tir¢urns more
on the court's methodology than it does on the #sp&hese experts do not change their approach éase to case,
and the theory is no less flawed in the jurisditsi@allowing these experts to testify than it ishe many jurisdictions
that have rejected such testimony. The differeathat some courts simply choose to conduct ofilyiged review of
the experts' conclusions and approach, and daoktdlosely enough at the theory's lack of scientihderpinning and
legal significance. The review of complex scierseften difficult, but imperative for good judicightekeeping. The
court must read the studies, analyze the expbitkihg, and pierce the veil if in fact the expeate not fairly reporting
their work and the literature. Courts that engagéhé proper level of review have repeatedly fothad the any expo-
sure theory is not supported by published, pedevead articles and is at best litigation-drivencpation.

This article begins with a description of the arp@sure theory, how it relates to fundamental ppies of dose
and causation, and how it is being used todaybesies and non-asbestos toxic tort cases. Set@oiulesses the
principles under which courts should conduct arnyaigof scientific testimony, with a focus on Daubn12 and the
rigor required for a genuine Daubert examinatiosaéntific evidence. Section Ill, surveying deym@itents in asbestos
law regarding the any exposure theory since 208@athstrates that courts accepting this evidencaari®oking past
the experts' own self-serving statements. SecWaién turns to non-asbestos litigation since 2808 illustrates that
in this context, where courts apply a more meaningfview and standard tort causation rules, theesposure theory
is almost universally rejected. Finally, if couetsgage in the proper level of review - framing gluestion correctly,
reading and assessing the studies, requiring rharedualitative expression such as "significamgd measuring the
theory against the legal yardstick of substantiatdr causation - the any exposure theory canmeiveureview or
support litigation.

I. The Any Exposure Theory in Asbestos and Othégaiion
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A. Dose and Asbestos Toxicology

To understand the flaws involved in the any expeshieory, some background on asbestos and togig@oneces-
sary. "Asbestos" is not an actual substance -atvi®rd used to describe a group of separate atidgliishable miner-
als that sometimes form in the shape of a fibeB. Ttie most important distinction among those défféminerals is the
one between amphibole fibers like amosite or criil - long, fairly rigid fibers that the [*6] daly cannot get rid of
easily - and serpentine fibers such as chrysdtidedre easily broken down and removed by the bot.This distinc-
tion is critical for toxicity purposes. n15 Mostidtes demonstrating mesothelioma and other asbesesses arise in
the context of amphibole exposure at what todayldvba considered high doses, i.e., well above tsdagulatory
limits on asbestos exposure in the workplace. fifygbtile, however, even in high doses, is onlglsaa source of
mesothelioma, as demonstrated in multiple studi#s. [*7] At low doses of chrysotile, n18 epidetoigy studies
have found the occurrence of mesothelioma doediffet from professions with little or no opporttyifor asbestos
exposure, such as teachers, accountants, or fami&s

The lack of toxicity at low levels is not surpriginrAsbestos, like virtually all toxins, only presea real risk of
causing disease if the dose is high enough. n2thihean body has an amazing capacity to deal witlta variety of
toxic substances present in our environment, métiyean natural (e.g., radiation from sunlight, ¢gaogens in food, or
even dangerous metals like arsenic or zinc thabody requires in small amounts). n21

Disease results when those exposures reach afatelverwhelms the body's defenses, a dose knewmea
"threshold" point. Aspirin, alcohol, sunlight, oren known "poisons" are harmless or beneficiabaielr doses; how-
ever, they can be poisonous if the dose is higlugimdo make them so. For this reason, since the ¢iffParacelsus,
toxicology has rested on the [*8] bedrock priteithat "the dose makes the poison." n22 Threshaigsot always
easy to identify, but that does not mean they derist. Regulators may take the conservative rofiggating there is
no "known" safe dose of a substance (as they dit¢nbut that does not excuse courts and expents fihe necessity of
determining whether an exposure exceeds the appateithreshold of a demonstrable increase in diseasxposed
populations. n23

This principle is explained with impressive claiitythe leading scientific article on toxic substartausation by
Professor David Eaton at the University of Wasthongh24 As Professor Eaton states, "dose is tlghesimost im-
portant factor to consider in evaluating whetheab@ged exposure caused [*9] a specific adveffezt... . If [the
ability of a chemical to cause the disease in dgoelshas been established ... then it must be ksftakl that the indi-
vidual's dose over a defined period of time wa$igaht to cause the alleged health effect ..s hdt adequate to simp-
ly establish that "some' exposure occurred.” n2S d@hse principle holds true for carcinogens likbestos just as
much as it does for any other toxin:

Most chemicals that have been identified to haemter-causing” potential (carcinogens) do so asllgving
long-term, repeated exposure for many years. Sexp@sures or even repeated exposures for relashelrt periods
of time (e.g., weeks or months) generally havielgffect on the risk of cancer, unless the expostas remarkably
high and associated with other toxic effects. n26

At one time, the one-hit theory posited that cargens could cause cancer with a single exposut@ghiine quote
above demonstrates, that theory has long sincedmmmked. n27 Today, it is well understood tha&nesarcinogens
require significant and multiple exposures beyoarrhiess levels to produce disease. n28

The same is true in the courtroom - a proper carsassessment of any job-related exposure, anditeyation
claim of disease from such an exposure, shouldidech reasonable assessment of the likely randesefreceived by
the worker and a determination as to whether thaé ds comparable to amounts known (not specul&tethuse dis-
ease. n29 Case law throughout the country "ovemingly" n30 supports the rule that the plaintiff1Q] in a toxic
tort/latent disease case "must prove the levetxpbsure that are hazardous to human beings ggnesakell as the
plaintiff's actual level of exposure to the defemitkatoxic substance before he or she may recor8i.'This principle
is not complex or particularly open to reasonalidewksion - no one would conclude that taking aspiaused
someone's death without first at least asking thestion how many aspirin are involved.

The foundations of toxicology and realities of viagyasbestos potency and dose demonstrate whgatiis-
portant in asbestos cases to identify how muchdifs® an individual plaintiff incurred and whethigat dose has been
shown to cause disease in the medical literatarkedal terms, this is known as specific causat@2 Such proof is
mandatory in most non-asbestos litigation. n38 hat enough to describe the dose in purely qtizktdéerms like
"substantial" or "significant” - those words candaften do) mean nothing because they are noturedsgainst any
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sort of yardstick. n34 The necessity of assessiigegtimating the historical dose from a particpiarduct or exposure
and comparing that dose to demonstrable levelsindudisease is thus a critical part of a sciesdify supported cau-
sation assessment.

[*11] The necessity of requiring a dose assessmoemsbestos also derives from the combined effetwo
other fundamental truths. First, everybody is expla® asbestos. Certain forms of asbestos arenbahally occurring
in the environment and ubiquitous at very low Ilswélie to the widespread use of the product in ualbaas. n35 These
levels - called "background" exposures - are nosimered harmful. n36 Second, like all other kn@ancers, meso-
thelioma occurs from causes in addition to asbas?@sand from natural causes, without any involvetnoé asbestos -
hundreds of such cases appear annually in thedlbfe and there is no indication that these ca#kdisappear. n38
These two realities taken together create theviafig scenario - every person who has mesothelicasaalso been
exposed to at least some asbestos, and yet twerdgmni or so of those cases are believed to hatngdo do with
asbestos exposures. n39 Therefore, there is stinthgaas inconsequential asbestos exposure evyaggrsons who have
mesothelioma.

Thus, it is critical to distinguish these spontameor idiopathic cases with incidental but unimpnttasbestos ex-
posures from those cases where the dose and tgsbesétos are sufficient to conclude the mesothaliis not idio-
pathic but an occupationally-derived, asbestosdrdulisease. It is not enough to reason that apevko has meso-
thelioma was also exposed to occupational asbemtdstherefore the exposure must be the cause afiskase. Such
statements - regular components of any exposutientasy - represent classic circular reasoning. n40

[*12]
B. The Any Exposure Theory in Asbestos Litigation

The any exposure theory contradicts every fundaamheninciple set forth above. It is usually artatied, in expert
reports and testimony, in the broadest possibilaseEach and every exposure to any kind of asbésabss above (or
different from) background exposures is a substhfdctor in causing disease. n41l Removal of daigasket, chang-
ing a brake in the back yard, handling a brakeipadwarehouse - virtually any contact with an astie-containing
product that produces "dust” (and sometimes nat évat) is sufficient under the any exposure theéomut the de-
fendant in front of a jury.

One would think, given the extreme nature of thimllof opinion, that the experts would be wary tatisg it so
boldly to avoid the appearance of overreachingi ihaot the case. The experts are unabashedigt diréheir claim
that every occupational breath is a cause: "[TheeEs] do not rely, in any respect, upon any aajuaintity or quality
of exposure suffered by any specific plaintiff, bather, conclude that if the evidence supporisglesexposure, then
causation can be opined and asserted." n42

These theorists support their opinions by assettiagasbestos is a dose-response disease thaddepethe cu-
mulative impact of fibers entering the lung. n43 diw can tell which of those fibers actually proeabthe tumor (usu-
ally mesothelioma in today's litigation). Thus, lghignoring their own inability to prove which exaoe caused the
disease, the any exposure experts state thatchllfdaers entering the lung from a workplace orduet exposure must
be considered causative. n44 Many regulators ame szientific articles have stated the propositiat there is no
known safe dose of asbestos. n45 The any expogpp®iers turn this proposition into the [*13] fiahative state-
ment that all such exposures must therefore beidienesl causative. n46 They will agree that merddpazind expo-
sures to asbestos are not a cause of asbestosalibaathey fail to accept the necessary corolléinpat dose must then
be important and they must identify an actual ceusaose, even in occupational settings. n47 Teeperts simply
assume that all occupational exposures (regardfedsse) are different from background or addedawonal back-
ground, and are therefore causative even thougkgbaund exposures (regardless of dose) are not. n48

The scientific flaws in this theory are significaBeveral court opinions have thoroughly deconstdithe reason-
ing behind the any exposure theory, stripping athaypretence and finding it to be at best an urgmdwpothesis de-
signed to drive litigation. n49 Those flaws arefseth in detail in the earlier article and couptimions cited therein and
will not be restated here. The primary issue resaime of dose - the fundamental principle of toligg that sub-
stances, including carcinogens, are not harmfutamg" exposure but necessarily require a suffictrse. This is not
only blackletter science, it is Toxic Tort Law 1@4 plaintiff must prove not only an exposure tmaih from the de-
fendant's product or activity, but that the expestneated enough of a dose to cause the allegealséisn50
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In asbestos litigation, the battle over this themgtinues to rage, with opinions going both wangl Section Ili
reviews a number of recent opinions [*14] rejegtor accepting this testimony. Court acceptanfien of the
theory continues to dominate what kind of and haanynasbestos cases can be filed in jurisdictiorsrevthese cases
are common. Perhaps as important, the decisionlt re®ven more blatant forum shopping than otheswnight oc-
cur, because plaintiffs seek out the jurisdictitiveg allow this testimony to support a low doseec#@sbestos litigation
in Texas, for instance, has reduced in scope dieafigtin the last five years following the combiima of tort reform
legislation and the Texas Supreme Court's rejecf@ny exposure testimony in the seminal 2007 B&iagner n52
decision. As a result, several prominent plairg#bestos firms in Texas have opened offices orrbegfile cases in
more favourable states or courts, including thbag will allow such testimony to support a case ihe viability of
the any exposure issue is presently pending béfier®irginia Supreme Court n54 and the United St&teurt of Ap-
peals for the Ninth Circuit. n55 Defendants roufrfde similar motions against the any exposuredty in many cases
around the country.

C. Attempts to Inject the Any Exposure Theory ifitther Toxic Tort Litigation.

For many years courts dealing with toxic torgltiion have routinely required some evidence detratingg a suffi-
cient dose to cause injury to allow a non-asbesdse to go to a jury. n56 Asbestos litigation, heaveoften [*15]
has developed its own set of rules separate antlfapa other toxic tort litigation. n57 The anyposure theory has
largely been confined to asbestos cases untiy/fegdently.

Perhaps buoyed by success in certain jurisdictioaishave accepted the any exposure theory in tasbi@tgation,
plaintiff experts are increasingly attempting tgeut that theory into other kinds of toxic tort easBenzene litigation is
a popular target. n58 Exposure to pure benzenia @fctory setting) at high doses can causera fifrcancer known
as acute myelitic leukemia (AML), as demonstrateddveral epidemiology studies. n59 The studiesghker, do not
document AML or any other cancer at lower dose®ggpced, e.g., from exposure to gasoline, whipkcally con-
tains from one to five percent benzene. n60 Thasityehas not prevented the any exposure expearis fsserting cau-
sation in cases involving only small amounts ofZseme exposure, e.g., for gasoline station attesdaéil They do so
by utilizing vague references to "significant”" extreme" exposures and contending there is nodsefe of the sub-
stance. n62

While couched in terms of "no safe dose" or otkstitnony designed to avoid assessing a low dosesexp, the
any exposure theory has also raised its head &r atin-asbestos litigation, including fluoride ienture cream, n63
diesel fumes, n64 diacetyl (popcorn) lung litigatio65 the PFOA or Teflon litigation, n66 and mediimonitoring and
groundwater cases involving [*16] substances sstMTBE and atrazine. n67 If courts were to begiaccept it,
the any exposure theory would serve as an impovthitle for plaintiffs to expand chemical and podtort litigation
immensely. Most importantly, the theory would allpiaintiff experts to avoid the necessity of estimga plaintiff's
actual exposure. Reconstructing such exposuresndéagg on plaintiff's recollection, can sometimeschallenging but
once done it often demonstrates that the exposaseastually well below levels known to cause diseliss much
easier for plaintiffs - and thus attractive foigétion reasons - simply to assert that every exqgos a cause. The the-
ory allows cases to be brought that would othenliesee no merit because of the minimal exposurelwedo

The any exposure theory has the additional advarftagplaintiffs of shifting the burden of proof tee defend-
ants. Once plaintiff establishes some exposura identified product, it would be up to the defemid@ demonstrate
that very low exposures do not cause disease. Ggimely proving the negative can be a difficult position given the
limitations of epidemiology involving background dose to background exposures. n68 A classic elaimphe ap-
parently unending efforts to claim that cell phonasse brain damage despite multiple studies fgndmsuch link. n69
The advantages of the any exposure theory to fffaiate thus obvious, but it is still incumbent courts to determine
whether it is viable under Daubert or Frye in tinstfplace. Section IV addresses the specificoofesof these new
non-asbestos opinions.

II. THE PROPER COURT METHODOLOGY FOR REVIEWING LOWOSE CAUSATION TESTIMONY

There is a sharp divide between the courts abdwtehave accepted any [*17] exposure testimoulythose that
have rejected it. That divide is not derived frdra tnethodology of the experts, but, oddly enougk,the result of
highly variant degrees of rigor in the court's neetblogy. n70 The critical determinant is the degrescrutiny the
court will apply to the experts' opinion beforeoaling this testimony to carry the day. Courts #mine the studies
and other underpinnings of the any exposure theniyersally find the theory lacking. Those thagkly accept the
experts' statements at face value also accephéoeyt as sufficiently reliable or allow it to suppoausation.
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A. The Standards of Expert Review under Daubert

The tenets of Daubert and its federal predecdaserare by now very familiar to any practitionédaw related to
science or expert opiniofederal Rule of Evidence 702quires that expert testimony be based on seiffidacts or
data, be the product of reliable principles andhmeés, and that the expert must have reliably agplie principles and
methods to the facts. This reliability analysis tius conducted regardless of whether the witnegsatified to give
the challenged opinion. n71 The Court must be aidiin exercising its gatekeeper role to excludeliable expert
opinions because a jury is likely to give substntieight to an expert's opinion about which thayehno firsthand
knowledge. n72 "Scrutiny of expert testimony isexsglly proper where it consists of "an array giffies conveying a
delusive impression of exactness in an area whgng/'a common sense is less available than usyaiatect it." n73

In Daubert v. Merrell Dow Pharmaceuticals, Ince Supreme Court [*18] enumerated several nonusikat
factors calculated to assist trial judges in deteimy whether scientific evidence is relevant agliable, and therefore,
admissible undeFederal Rule of Evidence 70Phe factors are: (1) whether a theory or techmicgn be and has been
tested; (2) whether the theory or technique has babjected to peer review and publication; (3)tdudnique's known
or potential rate of error; and (4) the generakptance of the theory or technique by the relesaigntific community.
n74 These factors, however, are not exclusive jrafatt courts use a wide array of approaches terdening the reli-
ability and fit of scientific testimony. The pamjfering the expert testimony must demonstratesttpert's opinion is
based on the methods and procedures of sciencematety subjective beliefs or unsupported specatn75

B. The Degree of Court Analysis Required Under Zatubnd Frye

The basic tenets of Daubert are well known angueatly quoted in asbestos and other toxic tortsaEhe difference
in courts that accept any exposure testimony aoskthhat reject it is not the expert's methodolbgy,it is the court's
methodology in applying Daubert. Courts must apipé/tenets of Daubert with a certain amount ofrrigiothose re-
views become nothing more than a rubber stamp at thle experts claim is true or accepted.

The United States Court of Appeals for the Ninthc@it, applying the "gatekeeper" concept, requi@srts in that
circuit to accept a responsibility that goes beyaockhowledging what the experts themselves sayppart their
opinions. n76 Instead, Ninth Circuit trial courte aequired to delve into the scientific literattine expert claims as
support and understand how and why the expert eghitte proffered conclusion. n77

In the remanded Ninth Circuit Daubert opinion, Dawly. Merrell Dow [*19] Pharmaceuticals (Daubk)f n78
the court noted that the Supreme Court's then-naubBrt ruling created a "brave new world" for fedeourts in
which it had become the court's "responsibilitgl&dermine whether those experts' proposed testimprounts to
"scientific knowledge,' constitutes "good scienaed was "derived by the scientific method.™ nF&llcourts could no
longer allow disputes simply to go to the jury jhstause the opposing experts disagree with ortberand stated
that "our responsibility, then ... is to resolveplites among respected, well-credentialed scismtiziut matters
squarely within their expertise ... and occasign@lireject such expert testimony because it wasderived by the
scientific method." n80 The gatekeeping functioguiees the trial court to "analyze not what theartpsay, but what
basis they have for saying it." n81 The role of¢bart "will require some objective, independenitdation of the ex-
pert's methodology." n82

The demands of Daubert, as articulated in Daulbetius go beyond accepting the experts' own reaitaf the
claimed bases for support. In that case, the Ndttuit itself proceeded to "examine carefully" #gwperts' affidavits
and testimony, including reading the underlyingrhiture related to Bendectin and birth defectst €ageful analysis,
set forth in five full pages of the Court's opinjaletermined that the claimed support was in fattimere, even though
the expert said it was. n83 The experts' spedéitcrcthat Bendectin was a known cause of humah diefects did not
in fact appear in any of the studies they citedtdad, the experts relied on epidemiology studiasactually contra-
dicted the experts' conclusions - they were tastifyo causation from literature that at best iathc a possibility of
such a link, and that possibility was contradidbgdhe findings of the epidemiology itself. n84 TBendectine testify-
ing experts had thus rejected a consistent sefistsidies that found no such risk while telling trourt the studies
supported their claims. The court would never henvawn this if it had not read and dissected thdistu

The seminal Daubert analysis in the Ninth Circhits set the standard - trial judges in Daubertaratnust re-
view and carefully analyze the bases for the ejgepinion and make their own determination oféigability. They
cannot accept testimony based on possibilitiegriég, or unproven hypotheses dressed up as sicidatit based on
misused literature.
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The United States Supreme Court has articulatedstime principle in the second of the trio of Datibpinions
that today form the foundation for federal counpest review. In General Electric v. Joiner, the @oejected an ex-
pert's conclusory claims regarding his opinionhesrhere "ipse dixit" of [*20] the expert himsaiB5 Without
foundational support, the unvarnished statementiseoéxpert are not good enough.

One year after its initial Daubert remand rulifgg Ninth Circuit Court of Appeals reiterated in Rimcon case the
necessity for rigor in a Daubert analysis. n86 &kgert claimed there was a "wealth of researchpsrimg her ap-
proach. n87 Yet when the court looked for thataedg it instead found only a single survey of etpen this issue.
And even this survey "did not discuss the researchfficient detail that the district court couddtermine if the re-
search was scientifically valid." n88 That sameryaaClaar v. Burlington Northern Railroad Co.etNinth Circuit
again upheld a trial court's rejection of scienttéstimony after the trial court had examinedeétad the basis for the
expert's opinion. n89 This Court agreed that tta ¢ourt was "required" to test the sufficiencytioé expert's opinions
and "were not mere subjective beliefs or unsuppospeculation.” n90 The trial court looked closatyhe toxicology
sections of the proffered affidavits and found tifiety "failed to discuss the majority of the metlmxanditions alleged
by plaintiffs." n91 The trial court also reviewedkey study relied on by plaintiffs and found thaddtually did not
support plaintiffs' stated position. n92 This kivfcclose review of key studies is essential foraulert analysis. n93

The Ninth Circuit continues today to require ridimm its courts in reviewing potentially unrelial#&pert testi-
mony. In Avila v. Willits Environmental Remediatidrrust, n94 the court last year rejected plairitéfgpert affidavits
intended to support a class action over releasdearhicals from a plant. The court noted the gatedestandard,
Daubert, "obliges a district judge to determin¢ghatoutset ... whether an expert's testimony w8ist the trier of fact
by assessing whether the methodology underlyingetstémony is valid and reliable.” n95 The affidavef several
experts were [*21] rejected despite claims ofcssively high levels" of exposure due in partaioy esoteric flaws
in the experts' statistical analyses that the judgk the time and initiative to understand (etlig, experts' decision to
convert results of non-detection to a figure hélfhe detection limit led to an unsupported expesestimate). n96 The
court also:

. found "no scientific support in the documents titared in [the expert's] declaration for his opimithat a combi-
nation of chemicals caused the injuries"; n97

. figured out that the time periods the plaintdfgually lived in the affected area were much thas claimed by
the experts; n98

. uncovered the fact that the experts relied oraé gublic health assessment instead of the fim@g;
. learned that the experts merely "dismissed" aamding factors rather than considering them; n1@D a

. discovered that the articles cited by the exgietnot in fact connect either the mix of chemicati$ssue or any
single one of them with the claimed injury. n101

None of these flaws would have been discoverdtkitburt merely accepted the experts' claims tedsta

The Ninth Circuit is hardly alone in requiring aeful review, but it is beyond the scope of thiscée to survey
other circuits and state law. To be sure, a tairchas a range of discretion to determine whethetestimony is in
fact admissible, but the court does not have digarén whether or not to conduct a rigorous, gatgkng inquiry into
the reliability of the expert testimony. Based ba &ny exposure and similar medical causation weyieourts who
apply Daubert with some rigor characteristicalljize the following analytical approaches to uncothe errors in the
experts' methodologies and reasoning:

. Framing the issue correctly: Trial courts shatddefully scrutinize the expert's statement ofisiseie to make
sure the expert has correctly framed the issuerddifi@ court. Experts frequently misconstrue thergiéic issue on the
table when they realize there is little supporttfair conclusion in the scientific community. lifetre is a disagreement
over the correct statement of the issue, the coust itself frame the issue in the correct way gitree underlying
claim of injury and exposure.

. Identifying key support for the opinion: Trialwas must focus on the studies and other supperexperts rely
on. Trial judges [*22] who conduct a proper Datitaenalysis do not merely accept what the expaitd the litera-
ture says - they read the studies, determine wh#ibheexpert has properly drawn on the study flavant conclusions,
and look for inconsistencies the expert has hiditefailed to acknowledge. They also determine wiiethe expert is
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relying on trivial evidence or assumptions that@etradicted by significant contrary evidence,aliyuepidemiology
studies, and is thus not fairly assessing the dvari@nce. n102

. Exposing illogical propositions: Many expertswreonclusions in ways that would fail a collegesfrnan logic
course. The circular reasoning of the any expothaery (because plaintiff has mesothelioma andexassed to as-
bestos, the asbestos exposure must be the cassehisin example of logical error, as is these e tempts to ex-
trapolate down from high dose causation to speieeléw dose causation. n103

. Looking behind generic or qualitative languagepé&rts whose causation opinions are weak sometiehgfieav-
ily on qualitative words and terms that hide theklaf scientific rigor behind them. Simply callimgn exposure "signif-
icant" or "severe" or "above ambient" tells the tmothing because these words have no healthpwsexe-based
benchmark behind them. A reliable expert opinioousth compare the exposures to some standard assbeigh hu-
man disease, and offer reliable testimony thanfiffis exposures exceeded the level known to cdissase.

. Assessing the legal significance of the theonya from the science, courts that reject the theggically note
its inconsistency with a substantial factor or amcausation [*23] standard. Those that perhettestimony either
ignore this issue entirely or establish some adtiwve standard for asbestos cases that would mevaccepted in
non-asbestos litigation.

With this background, and utilizing these analyitgaides to a correct court methodology for cawsatestimony
review, what follows is a survey of the any expesiamw as it has developed since 2008. The focos the courts'
methodologies in reviewing the testimony and evigen

[ll. COURT ASBESTOS LITIGATION RULINGS INVOLVING THE ANY EXPOSURE THEORY ISSUED
SINCE 2008.

Courts in asbestos litigation have been activees#008 in addressing the admissibility and sw#ficy of any expo-
sure testimony. The following are illustrative ces®m important jurisdictions to demonstrate ttemtl of the law and
the approaches courts are taking. The selectieasds is not intended to be fully comprehensive.

A. Federal Courts

The only federal circuit court opinion involvinglzestos and the any exposure theory through 2088sa@ed by the
Sixth Circuit Court of Appeals. n104 In that opinjdghe court rejected the theory as insufficierdupport causation.
n105 The Sixth Circuit has added two more suchsitats since, both rejecting the testimony. In 2@Qlying Ken-
tucky causation law that the evidence must supptprobability” of causation and not a mere posigibithis court
rejected a claim that handling and possibly cuttjagkets over a period of five years sufficed &vpnt summary
judgment against the plaintiff:

Plaintiff also argues that, because mesothelioragui®gressive disease, any exposure is a sulasteatise. This ar-
gument would make every incidental exposure tostebea substantial factor... . The Sixth Circusppanded to a simi-
lar argument in a maritime action by stating thaeapert's opinion that "every exposure to asbebtmsever slight,
was a substantial factor" was insufficient becaus@uld render the substantial factor test "megléiss.” n106

In 2011, the Sixth Circuit again rejected expestitnony attempting to assert causation withowtsssag the dose.
n107 This case involved a long-time pipefitter wiaal both extensive exposure to asbestos insulfatianany years
through installing and allegedly removing gasketsrg single day. n108 [*24] Plaintiffs' expertsemnpted to claim
that the gasket work was a substantial factor srdisease without determining even an approximase dcom the
gasket work as compared to the significant and nmicte dangerous insulation exposures. n109 Insteadxperts
relied on the any exposure theory and assumedatsleegexposures were a contributing factor regasdi¢ dose. The
appellate court, applying Kentucky's substantiatdastandard, rejected this approach, holding:

Where a plaintiff relies on proof of exposure ttabfish that a product was a substantial fact@aumsing injury, the
plaintiff must show a high enough level of exposilnat an inference that the asbestos was a suiastactor in the
injury is more than conjectural. n110
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The court characterized the exposure to defersdardtuct as "akin to saying that one who poursckét of water
into the ocean has substantially contributed toottean's volume." n111

Thus, these two opinions are good illustrationthefneed for a court to consider the legal sigaifae of the any
exposure theory before accepting it. Neither o$¢happellate opinions could square the expertsttass that every
exposure is substantial with the plaintiff's requient to prove the exposure was a substantialrfdessentially, the
theory would remove the word "substantial" from léagal test.

The Moeller opinion also illustrates the necessftiooking behind the experts' statements and exisgniwhat
they rely on for support. The court refused to tythe parties' briefs or mere expert assertitBigefs are no substi-
tute for the record itself, and after conducting own careful review of the record, including tlesttmony of each ex-
pert, we must conclude that the Plaintiff failedptove that Garlock's product was a substantiabfan bringing about
the harm." n112 This is classic Daubert/Frye anslgad a necessary part of the gatekeeping function

The Moeller court also addressed the incorrectifigrof the issue by pointing out that the plainti#d experi-
enced amphibole insulation exposure [*25] "thoasaof times greater” than any trivial exposurenfrgaskets. n113
Correctly framed, the question the experts shoalttasked and answered was whether in the facebfover-
whelming, alternative exposures, could minor gaskebsures be a substantial factor? They did nbsee the issue
but instead assumed small exposures were causagigedless of other exposures. The court refraimedssue cor-
rectly by pointing out that a bucket of water does substantially contribute to the ocean. n114e8taorrectly in the
context of the case, the experts' each and ev@ysexe proposition made no sense, and this coapméals accord-
ingly rejected it.

No other federal appellate courts have issued apgsire opinions in the asbestos context, althaumghsuch case
is presently pending before the Ninth Circuit CafrAppeals and is already briefed and argued. Alisplaintiff in
that case claimed some exposure at unknown lewvelstiestos woven and bound in dryer felts usegapar mill, an
assertion supported by any exposure testimony famtiff expert Dr. Carl Brodkin. n116 Even thougfashington
state courts had twice previously rejected any supotestimony, including that of Dr. Brodkin hirfsal17 the East-
ern District of Washington trial court performeti@ands-off review and admitted the testimony. n1h8 Tourt's final
determination, relying primarily on a handful okea admitting any exposure testimony and Dr. Brogkiwn state-
ments, illustrates an open-door review not typjcaticeptable for the gatekeeper role in a toxicdase:

There is obviously a strong divide among both d&@&nand courts on whether such expert testimsmglevant to as-
bestos-related cases. In the interest of allowaahgarty to try its case to the jury, the Coudrde admissible expert
testimony that every exposure can cause an ashesétasd disease. n119

The trial judge addressed only two of the maniglat Dr. Brodkin cited and purportedly relied orejecting one of
them as an unsuitable legal brief and only miniyndiscussing the other. n120 Whether the Ninth @ingill support
[*26] this sort of analysis under Daubert willdily be determined in the appellate court's upcomitigg. Given the
careful Daubert review the Ninth Circuit requiras,discussed above in section II.B, it would seppr@priate for the
appellate court to require greater scrutiny ofahg exposure theory in Barabin.

B. Pennsylvania

Until May 2012, Pennsylvania had been a battlegimtate when it came to the any exposure thedvgt Jtate's su-
preme court settled the issue in May, in the BeRneumo-Abex case, by soundly rejecting the appsuxre theory in
a unanimous opinion. n121

The seminal opinion Pennsylvania trial court opmiio In re Toxic Substances helped jump start tbgement
against this theory in 2006. n122 Plaintiffs tepdhe any exposure theory in what later becam®#te case as a test
case. Plaintiffs agreed that the exposure of tHwiitual plaintiff in that case (he was a forty-yeaitomobile mechan-
ic) were not relevant because plaintiffs' expeelelve all exposures were causation - one brakevgsbno different
than many years of brake work in this regard. n¥@8e directly, plaintiffs had asserted under thg exposure theory
that the plaintiffs, and anyone else who had alsjrag "vanishingly small" exposure to asbestostaiming products,
could each claim such exposure was responsiblhéir disease. n124 In response, defendants fitgebrms challeng-
ing the admissibility of the any exposure theorgemPennsylvania's Frye standard. n125 After sethesy hearing, the
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trial judge, Robert Colville, excluded the testiigon126 Judge Colville's opinion remains today ohthe best articu-
lated critiques of the logical holes and scientiiiavs in the any exposure theory.

Following the Colville opinion, in 2007, the Penh&nia Supreme Court had commented (in dicta iiffardnt
case) that the any exposure theory was a "fictibat' could not substitute for causation eviden&27nThe intermedi-
ate appellate court had also previously criticitezinotion that a single brake job could be considleausative of an-
ything:

Dr. Gelfand's statement saying every breath isiastsntial contributing factor" is not accuratesdéimeone walks past
a mechanic changing brakes, he or she is exposegbtstos. If that [*27] person worked for thiygars at an as-
bestos factory making lagging, it can hardly bel shat the one whiff of the asbestos from the bsake "substantial”
factor in causing disease. n128

Several other Pennsylvania trial courts had bejgcted and accepted any exposure testimony. mil2010, however,
a majority of the intermediate court of appealsersed Judge Colville's original order and acceptgdexposure tes-
timony. n130 This ruling was in seeming conflictivihe Pennsylvania Supreme Court's pronouncemeategg that
the any exposure theory would not support causatibBl The appellate court found that the triabittad abused his
discretion by independently analyzing the flawshi@ any exposure theory, and cited to numerousll'&mdges" re-
lied on by plaintiffs' expert Dr. John Maddox affisient to supply sufficient causation evidencegt to a jury in the-
se minimal dose case. n132 The Pennsylvania Suptee accepted review and issued its opinion agrthe ap-
pellate court (and reinstating Judge Colville'shagi) in May 2012. n133 Because this is the mosgmeopinion from
the highest court in a state, we review it in salegil here.

In a unanimous decision, the Pennsylvania Supremgt@greed with the criticisms set forth by Ju@gdville.
The court concluded a Frye analysis was appropetause of the unusual nature of Dr. Maddox'siopitiWe con-
clude that a Frye hearing is warranted when ajtréde has articulable grounds to believe thabqoes witness has
not applied accepted scientific methodology in mvemtional fashion in reaching his or her conclasibn134 It was
appropriate for Judge Colville to rigorously scnige the illogical suggestion that even the smatésccupational
exposures could cause disease, yet asbestosifidtbesambient air are not causative, regardlesvefall lifetime
dose. n135 The court noted that Dr. Maddox's reiaon case reports, animal studies, and regulaterpouncements
provided an unreliable basis for a causation opinid 36 Further inconsistencies in the any expowery included
Dr. Maddox's admission that individual exposurdgedin the potency of fiber types, intensity ofpesures, and the
duration of exposures. The any exposure opinida faiconsider the different nature of these expesuweven though
Dr. Maddox admitted these factors need to be censilwhen estimating the effects of different exjpes. n137

[*28] The court also dissected one of the primgyunds asserted by plaintiff experts to justifgit any expo-
sure opinions - the dose-response curve. Dr. MatiekiKied that asbestos disease is based on stuntve, under
which high exposures are more likely to cause dis¢laan low exposures. n138 The court took issueeter, with the
inconsistency between Dr. Maddox's admission thagh doses pose the same risk and his refusdetdify how
much dose would pose so little risk as to be inequential in causation: "Simply put, one cannotusiameously
maintain that a single fiber among millions is dabsially causative, while also conceding thatsedse is dose re-
sponsive." n139 The court restated its positioBliagg, that the any exposure theory is a "fictithralt would subject
defendants to full joint and several liability fimjuries, even in cases where exposure to a defé'sdqaroduct could be
classified as minimal in relation to other exposurel40

As a result, the Pennsylvania Supreme Court hasedeup the confusion created by the Superior Coheg any
exposure theory is no longer viable in Pennsylvaniats. The Pennsylvania decision is extremelgi@ant. It con-
tinues the trend established by numerous otherdédad state courts in rejecting this testimomg eesolved the con-
flict in Pennsylvania created by the intermediatert Betz opinion.

C. Texas
In 2007, the Texas Supreme Court rejected testmoan asbestos case in which the plaintiff expfailed to assess

the dose received over a lifetime of brake mechamidk. n141 In reality, the Borg-Warner court digtlmng more than
apply standard toxic tort causation principlesriaabestos case. Asbestos litigants, however, éeghie so inured to
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lax asbestos rules before some Texas courts th&drg-Warner ruling represented a dramatic chamgexas asbes-
tos law.

Since Borg-Warner, Texas appellate courts havdaexptiat court's reasoning three times to rejegteposure
testimony in related cases. The first, GeorgiafRaCiorp. v. Stephens, extended the asbestosizy i Borg-Warner
to mesothelioma cases and, in the process, rejdwtaibtion that mesothelioma is a doseless digbasés somehow
exempt from the dose rule of toxicology. n142 RIffsimust still demonstrate a dose sufficient éamse mesothelioma.
The most recent Texas decision, Georgia-Pacifitostic, n143 essentially applied the rule of Borgsér to a
ten-year potential joint compound exposure, holdiveg Borg-Warner rejected the any exposure [*28)proach or
other failure to assess the dose. n144

In between these two opinions is a more significatihg. In Smith v. Kelly-Moore Paint Company, Inthe Tex-
as Court of Appeals, like the Stephens court, fegcted the contention that mesothelioma casedifierent and
should not require any proof of dose. n145 Afteacing this first hurdle, this court engaged in ohthe most careful
examinations of the plaintiffs' best attempt toyaréhat mesothelioma is caused by low doses ofsctitg asbestos -
the kind utilized in the joint compound, gaskets] &rakes that make up the bulk of asbestos litigabday. Even
though plaintiff experts made all the usual assast the court correctly determined that none e$¢hstatements or
articles relied on by the experts actually ideatfivhat dose of chrysotile asbestos would be reduo cause mesothe-
lioma because there is no known safe dose of ashesten chrysotile is known to cause asbestosmasothelioma is
a signature and cumulative disease. n146

The key to the Smith opinion is that the courttfiramed the issue properly - whether low doseshoysotile are
known to cause mesothelioma - and then reviewedttities to see if they supported the correct mibipa. When the
court reviewed the studies it found that two of keg studies cited by the expert (Iwatsubo and Rpeeger) did not
even address chrysotile exposures and thus welesasa determining a chrysotile threshold:

The literature upon which Dr. Maddox relied is inctusive regarding the effect of exposure to ofigysotile fibers ...
The studies showing an increased incidence of hekoma in these populations did not attempt toapdlate any
minimum dose of chrysotile to which these populatiavere exposed... . And a study by Ilwatsubo shpwaifour-fold
increase of mesothelioma at an exposure level fithebs/cc, and a study by Rodelsperger showin@adds ratio of
an increased risk of mesothelioma at cumulativeswpes between 0.0 and .15 fibers/cc year, bdttofarovide the
minimum dose evidence required under Borg-Warrgithar study differentiates among fiber types. n147

By framing the issue properly, requiring evidenéehrysotile causation at low doses and then deteng whether
the cited studies supported that proposition, thétScourt did exactly what is required under amdkof appropriate
court review of scientific evidence. n148 The castibetween this approach and that of the fedekl khd other
opinions admitting any exposure testimony (discdsmdow) could not be more stark. The contrashis af court
methodology and rigor, not the quality of the scin

[*30]
D. Georgia

Georgia has joined Texas and the Sixth Circuiejacting any exposure testimony in asbestos titigaln Butler v.
Union Carbide Corporation, the Court of Appeal&eirgia affirmed the trial court's decision to digat the plaintiffs’
experts' opinions by finding them scientificallysaund. n149 Mr. Butler worked with asbestos-colaiphenolic
molding materials at Union Carbide for about eiggwrs, but only about eight days of that time imedl the use of
Union Carbide's product. n150 Plaintiffs neverthslargued that any exposure to this material wasatiwe. n151
They contended that Dr. Maddox's any exposure opinias "based on reliable science" and is "widebepted," and
that it was "premised upon his reliance upon sifietiterature.” n152 In several of the cases dting this expert tes-
timony, this is all it took - the courts acceptedis representations at face value.

In Butler, however, the appellate court did notegddhese propositions at face value and insteaaidfoas the
Texas court did in Smith, that Dr. Maddox was afiéing to rely on studies that were not even relét@aihe proposi-
tion in the case - whether minimal doses of chijsasbestos could cause mesothelioma. n153 This, dike the
Smith court, rejected the Iwatsubo study becaudilihot address chrysotile exposures. n154 Thet edao rejected
reliance on the other critical foundation of the @axposure lynchpin, the so-called Helsinki "ciizgr because that
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document did not address which components of a atime exposure could be considered causative. Thbis, the
Helsinki guidance at best presents the bucketarotiean problem - it is not enough to say thatyhigrg is cumula-
tive, without these experts identifying which expies are sufficient to be considered a substaaiiabr in causing

disease. n156

Expert testimony will nearly always be admittethi& courts simply accept the experts' view of thein literature
and testimony. At least in the any exposure wdrtilyever, the recent Texas and Georgia opinions dstraie that
these studies or articles do not support the predféestimony.

E. Other Trial Court Opinions Rejecting the Any Bgpre Theory

Several trial courts around the country have teftany exposure [*31] testimony in the last ¢hyears, but those
opinions have not reached the appellate courtsliami, a circuit court judge granted a directeddietrto the defense
in a brake exposure case after plaintiffs' expgert Arthur Frank, relied on the any exposure theorlyeu of a careful
identification of defendant's products and degrfeexposure from them n157

Dr. Frank's testimony was insufficient as a matfdaw, because his theory that "any exposure abagk&ground'
could cause mesothelioma would eviscerate the atdrestablished by Florida law, to wit, a substmdntributing
factor. Dr. Frank's testimony appears to disre¢iaed_egislature's specific inclusion of the wordWstantial* and treats
all exposures as the same. n158

Likewise, in Jones County, Mississippi, the magtst and trial judge in a recent case rejectedetsténony of the
medical causation experts who relied on the anpsx@ theory instead of assessing and provingrafbhdose. n159
The court correctly noted that "to fulfill the Cd'srrole as a gatekeeper, there must be an analyie proof underly-
ing each Defendants' exposure history ... It isamatugh to take the affidavits and deposition testiy at face value;
instead one must examine the factual basis foopir@on." n160 For purposes of asbestos causadi@sissippi is a
"Lohrmann" state requiring proof of "frequent, réaguand proximate" exposure to defendant's prodiidl The mag-
istrate in the Nix case contrasted the any expas@@ry with this standard:

In contrast to the language of the rule in [LohrmjaPlaintiff's experts have articulated their otlirory of causation,
based on two (2) factors or theories: (a) the '&xposure over background" theory, and (b) the "dative dose" the-
ory. The two go hand-in-hand. Paraphrasing, Pfesgxperts' theory goes like this: if Plaintif exposed to a prod-
uct of a particular defendant, and that experigasalted in exposure to fibers from the defendasséstos-containing
products (ACPs) - in any amount above an averagkgoaund level - that exposure contributed to theenfff's cu-
mulative dose of asbestos. n162

The court recognized that there is a fundamemtaflict between the "frequent, regular, and proxetiatandard and
testimony that every single [*32] workplace exp@sis causative:

| find that Plaintiffs' experts Raterman, Haber &ammar should be precluded from espousing the &apgsure
above background" theory at trial, as it is conttarthe "frequency, regularity and proximity" testablished by our
Supreme Court. n163

These opinions thus illustrate both the need tomexe the literature and expert claims and alsmtwider the legal
sufficiency of the any exposure theory. The anyosxpe theory, by capturing in its net irregular arfcequent expo-
sures, is no more consistent with the Lohrmanndstaththan it is with a substantial factor test.

Three trial courts in Louisiana rejected any expegastimony in 2009 and 2010. In Degrasse v. Ansalations,
the Civil District Court for the Parish of Orleagsanted a motion to exclude the any exposure opénid Dr. Jacques
Legier, but offered no analysis. n164 In 2011, ab&tson v. Ashby, the Parish of East Baton Roughkided frequent
plaintiffs' expert Dr. Eugene Mark from testifyitg the any exposure theory. n165 In granting thierdiant's motion,
the Court stated,
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There's no foundation for this expert to offer saahopinion. He has no epidemiology study to rgdgny he does not
know what the dose would have been as to any péatidefendant. n166

Finally, in a take-home peritoneal mesotheliomsec®ello v. ANCO Insulations, the trial court waissatisfied with
plaintiff experts' failure to understand the actwatk experience of plaintiff's husband or attetgpassess how expo-
sures below the OSHA standard would have causakiahtiome disease. n167 The court ruled for defdaddter a
bench trial.

The effect of this trio of decisions is somewhatentain after the Robertson case went up on appkalappellate
court reversed the decision for defendants, largebause the defendants did not challenge thexqrosare theory in
that case on summary judgment but only offeredradiict identification" defense. n168 The appeltatert also re-
versed a later decision by the trial judge to stthe any exposure testimony of Dr. Eugene Mark, pi33] held
only that the court did not conduct a proper exatiim under Daubert pursuant to Louisiana statutequirements.
n169 In particular, it appears the defendant didsnbmit "testimony, affidavits, or other admissilelvidence to con-
tradict or question the reliability of any of thtements contained in Dr. Mark's affidavit." nIR@bertson was thus
reversed, but on grounds that permit the issue teetisited on remand and in future cases. n171

F. Courts Declining to Reject Any Exposure Testignon

After a string of resounding rejections betweef%8nd 2008, the any exposure theory or other losedpeculative
testimony has rebounded, somewhat, in certaindiatisns, although the ultimate outcome in soméhese is still un-
certain. These opinions are consistently flawdtky tregularly accept the ipse dixit of the expartsubstitution for a
critical examination of the logic and support foe ttheory.

1. The Federal Multi-District Litigation Docket

The any exposure theory has gained a footholdarf¢deral asbestos MDL proceedings before theedi8tates Dis-
trict Court for the Eastern District of PennsyhanThe first such opinion, in November 2010, n1@asisted of five
pages in which the court repeatedly cited onlyhméxperts' own self-serving statements to sugpertourt's deter-
mination that any exposure testimony was reliablg.( Dr. Maddox will testify that his conclusiorepresent those
"generally accepted by the medical community.")1There was no examination whatsoever as to whéthee
statements were accurate or had any scientificatippl 74 This is classic error under Joiner, whagpressly forbids
courts from admitting testimony based on the igsg df the expert.

Nevertheless, this initial opinion set the stagesfeveral cases that followed, each of them regpiti opinions
permitting any exposure experts [*34] to testifysupport causation. n175 In the subsequent Sathenapinion,
for instance, the magistrate again referenced gittons to the experts' own descriptions of tie@thodology, as if
such citation satisfied the tenets of Daubert.dthtof these prior cases, Judge Robreno's decisimphasized that the
experts had relied on a "variety of peer-reviewedies and reports to form [their] ultimate opirsan Dr. Maddox
relied on numerous published studies and reparasyidg from the fields of pathology, radiology, épmiology, and
industrial hygienics." n176 The court in the secoade, Larson, actually called the any exposurerytishaky," but
still deemed "shaky" evidence sufficient under Derittn177 This opinion, like the previous ones,saggl in a series
of citations to plaintiffs' claimed testimony withioany examination of the legitimacy of the testimoT he thinness of
review is illustrated by the following:

. The court justified its decision because "Dr. @roelied on one hundred and forty-six peer-revigywablications
of which he is an author or co-author." This a camrtechnique of these experts - citing to a losgdf articles to cre-
ate the impression of scientific rigor, when thedgts do not actually support the proposition stiésin the case. The
judge apparently did not review or investigate afithe studies to determine their "fit" under Dadlzend Joiner. n178

. The court found that the opinion was admissil@eanse one expert relied on "epidemiology studiash as the
Helsinki Criteria and a review of peritoneal mesditma. n179 The Helsinki Criteria not only does siate that every
exposure is a cause, n180 it is not an epidemiodtgyy at all, as even the most cursory of exantinatwould have
shown. The court provided no comment whatsoeverdigg the review article and whether it suppottedlexperts’
opinion - it was enough that the expert "relied epldemiology studies. n181
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The most extended discussion of the theory isérthird in the series, Anderson v. Saberhagen Hof]iby the
magistrate, who again relied on the [*35] trizdge's prior rulings to admit any exposure testimoi82 Yet even
this opinion fails to include any critical analysisthe experts' point, instead merely citing terthwithout serious ex-
amination. As examples:

. The court allowed Dr. Hammar to cite to two anuiié studies, lwatsubo and Rodelsberger, for tbpgsition
that low exposures to chrysotile fibers would cadisease. n183 This is classic framing error - Istuldies address the
effect of amphibole fiber exposure but explicitigalow that their findings address chrysotile exjpes. The case was
not about amphibole exposures (the alleged expaguodred chrysotile), and these studies thus dosatisfy the fit
standard of Daubert. n184 The courts of Texas aw@a, among others, who have actually examinesktistudies,
have found them irrelevant to low dose chrysotilsas. n185

. Dr. Hammar opined that he can legitimately codtdvat each exposure is a cause because everydimalivs dif-
ferent, with different susceptibilities. Thus, noeocould ever exclude the possibility that smalbants might cause
disease in certain persons. n186 Dr. Hammar aitexb tpublished articles stating that susceptibitigant even the
smallest exposure is causative, and the court tited other opinions allowing limitless causattestimony based on
individual susceptibility. n187

[*36] . The court admitted the any exposure taetiy because asbestos disease is cumulative. nit8&dcourt
failed to ask the pertinent question - should glicsures then be considered part of the cumuldtge, or only those
that actually contributed something significantZzTHucket in the ocean analysis of the Sixth Ciricuihe Moeller
opinion above illustrates the flaw in this argumend the court's holding.

. The court cited to the typical any exposure i@tk - the "no known safe dose" statements of ebeuwf gov-
ernment organizations as proof that any exposuwreldtbe considered causative. n189 This is flaweitl- the lack of
certainly about where the threshold lies does redmthere is no level that is not causative. Rftsrstill must prove a
causative dose. The reliance on conservative regylatatements is also not suitable for court ados testimony.
n190

As this set of MDL opinions demonstrates, plaistifépeatedly attempt to prove their any exposwgerthwith a
great deal of non-proof. Because no one knows Wieasafe dose is, their argument is that all dosest be causative.
No one knows which fiber causes the tumor so ladir breathed in (except, oddly, background fibens3t be consid-
ered causative. The theory is hypothetical, anfde®r-reviewed article actually makes such a claimthe expert will
say it is supported by the scientific communityeTéxperts have no epidemiology studies showingssxgeesothelio-
ma from low doses of chrysotile, but that doesmatter because epidemiology, according to theseréexgs not re-
quired. The opinions include statements such a&sétls a debate in the scientific community," ois'ithe jury's prov-
ince to weigh the evidence," or "the defendantisiarents are fodder for cross-examination" - alvbich are evidence
of a court failure to tackle the evidence.

These types of statements by courts are signdéstiely an approach inconsistent with the standartisulated by
the Ninth Circuit and other courts. These proposgiare those of courts who are not using the comethodology
because they are stepping away from the hard, botatory, brave new world of Daubert and allowimg éxperts, not
the courts, to dictate what evidence goes to a jury

It is fascinating that none of the now five writtepinions coming out of the federal MDL cite toaralyze a sin-
gle court opinion rejecting the any exposure thaomgsbestos litigation (more than twenty of thenthie last six
years). n191 One would think that this federal toatra minimum, would [*37] closely examine tiveee opinions
of the only federal circuit court to rule on anypesure testimony - the Sixth Circuit - and questidty its own opin-
ions are so out of sync with that appellate coui¢s/s. Nor do any of the federal MDL opinions aekl how an each
and every exposure approach could be consistehtthétapplicable substantial factor test, the lpitlof the Sixth
Circuit rejections of the theory. The federal MDpimions to date have not resulted in any appeatsed hird Circuit
so it remains to be seen whether that court's éaaep of the theory will survive appellate review.

2. California

California continues to produce lower court asbestusation opinions that distort the standardi@ated in the
landmark California Supreme Court decision of Rftirel v. Owens-lllinois, Inc. n192 The Rutherforouet stated the
usual "substantial factor" test, but then proceddedtticulate that standard in two different walse first articulation
is fairly prosaic and similar to other states: Riidfi must "establish some threshold exposure éodéfendant's defec-
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tive asbestos-containing products, and must fugktablish in reasonable medical probability thpadicular exposure
or series of exposures was a "legal cause' ofijusy, i.e. a substantial factor in bringing abthé injury." n193 In the
second articulation, however, the court interjed¢tednotion of risk: asbestos plaintiffs must préive defendants'
product "was a substantial factor contributing.tdthe] risk of developing cancer." n194 Risk @&t the same thing as
causation. This unfortunate phrasing has allowiatldnd appellate courts to approve of any expotagiémony on the
ground that each and every exposure theoretiqadhgases the risk of disease in some small andamtified incre-
ment.

After this ruling, plaintiffs have succeeded in ggating any exposure testimony in several Califoagipellate
rulings. n195 These courts are allowing cases tiogeard without any proof that the dose was sidfit to be causa-
tive. Thus, currently in California it is extremadifficult to escape the threat of a jury triapifintiff worked with or
around an asbestos-containing product, no matt@mhimimal the exposure. n196 This is preciselytiipe of [*38]
scientific evidence the Daubert court - and, iraftig the Ninth Circuit Court of Appeals which heatalifornia federal
cases - tried to prevent in outlining the factarsdnsider when evaluating evidence.

The California appellate courts in the above deasihave apparently not understood or acknowlettgethher-
ent conflict between Rutherford and any exposuwstn®ny. Rutherford rejected that plaintiff's atmrto shift the
burden of proof of substantial factor causatiodeéfendants. But that is exactly what the any exygtheory does.
Under Rutherford, plaintiff must take two stepptove a case - the first step is exposure, protriagplaintiff en-
countered some amount of defendants' product;eibensl step is proving that the exposure producezhbii defend-
ant's product reached some level of substantiiguffice as a "legal" cause of the disease. MI#¥/any exposure
theory allows plaintiffs to skip the second stepv&al statements in Rutherford make it clear dnaény exposure ap-
proach is a violation of the Court's proscribechdtad:

. Plaintiff must show that "the risk of cancer ¢eghby a plaintiff's exposure to a particular agiesontaining
product was significant enough to be considerexjallcause of disease."” n198 This language prestinaiesome oc-
cupational exposures are not significant enoudtetthe cause of disease and requires plaintifistinduish between
them.

. The court noted the need to consider "frequepiximity and intensity of exposure" and "the péauproperties
of the individual product.” n199 Also "asbestosdurats have widely divergent toxicities... . all @stos suppliers did
not fire the same shot." n200 Under this languplgntiff experts cannot ignore the much lower pateof chrysotile
and assume that all exposures are equally causative

. The fundamental disagreement in Rutherford oddmiof proof is "which exposures to asbestos-cointgi
products contributed significantly enough to theatoccupational dose to be considered "substdiatiébrs' in causing
the disease.”" n201 The Rutherford court held tiaburden stays with plaintiff - plaintiff must tigguish which are
significant and which are not.

. The any exposure theory creates the exact situttie court criticized:

. "[The burden shifting approach] would requiremveined [*39] defendant to exonerate itself apmwthing
more that plaintiffs' showing of exposure to defamd' asbestos products, some of which may hawveedawarm." n202

Resolution of the conflict between Rutherford angl exposure testimony will at some point requireappeal to
the California Supreme Court. In the interim, sdned courts have been granting such motions buttrhave not.
n203

3. New Jersey

The New Jersey intermediate appellate court aedgpe equivalent of any exposure testimony iniBaite. Allied
Signal, Inc., but did so without examining the fantental underpinning of the expert testimony sujippthe court's
ruling. Buttita was another brake case, but onghith the plaintiff never repaired anything - heretg handled boxes
with parts in a warehouse for three summers. n2@4cburt nevertheless did not require the expertietermine
whether handling parts produced enough a dose #orbal cause of disease. n205 Instead, the aigtl on the testi-
mony of plaintiff medical experts that mesotheliofualike asbestosis or lung cancer) can "develtgr ahly minor
exposures to asbestos fibers." n206 Nowhere deesoilrt challenge that statement, or even examinghat basis the
expert derived that opinion - the court acceptedstiatement as fact, even though it is nothing rtiaae the ipse dixit
of this expert. n207 The Bulttita opinion is lengtnd contains substantial discussion, but thegulitimately turns on
nothing more the determination that the courts @vNlersey will not require dose evidence in a nedioima case if a
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plaintiff expert contends that the disease onlyieg minor exposures. n208 This opinion seem todavily colored
by the tendency of some courts to create diffecansation rules for [*40] asbestos.

The future of the any exposure theory in asbegtigation appears to be headed toward a docketdukeat resolu-
tion, with a strong tilt so far toward rejectiontbe theory in most jurisdictions. Presumably, $fseatos litigation ex-
tends into more and more extreme exposure allegafmg., the mere presence in a building contgiagbestos insu-
lation), the theory will become even more difficidtaccept even in jurisdictions favoring lax asbesules. If courts
can be persuaded to perform a properly rigorouigwethe theory should die out altogether.

4. Other State Appellate Courts:

The Supreme Court of Kentucky recently affirmeel tise of the any exposure theory, but in a contextactually
favored defendants. n209 The ruling was the regwdtseries of trials and appeals focusing on thestion of what
proof is necessary to include an "empty chair" deééant in the verdict. Ultimately, the Kentucky colield defendants
to the same low bar to which plaintiffs were heldhat case: the any exposure bar. The resulthedshe verdict was
overturned because the jury should have attribsiade fault to each company in the same positidheasemaining
defendants - if any exposure is good enough faniifs, it should also be for defendants. n210 Amgmtly in this case,
the defense did not challenge or controvert theesappsure approach. It remains to be seen whéditsethieory would
survive a serious challenge under Kentucky law ¢ase where defendants challenge the theory. Ktle Gircuit
Court of Appeals has already held, twice, undertieky law that the theory cannot suffice for subttd factor causa-
tion. n211

Maryland likewise has seen rulings in recent mottilas tend to support, if not true any exposurértemy, at
least low dose testimony without the need to assesstual causative dose. Maryland, however, adherthe
Lohrmann test and thus these appeals were chafieaagehether the exposures were sufficiently pratenregular and
frequent to merit trial. Nn212 The intermediate dlgpe court in John Crane concluded that testimalnyut dust in the
air when using the products at issue, combined geétieral medical expert testimony that every fddmsve back-
ground was sufficient to be a substantial factdhacause of mesothelioma, was sufficient to praresation. In the
Scapa case, the intermediate appellate court &firexpert testimony that one year's worth of weduad potentially
asbestos-containing dryer felts was sufficient enik, without assessing what the dose from that might have
been. n213 The Maryland Court of Appeals (the hsgleurt) affirmed Scapa, but in less compellinglaage, by
stating "our holding on [*41] this sufficiency efidence question is not as emphatically stateea€ourt of Spe-
cial Appeals' holding because we conclude thaeth@ence was sufficient to survive the motions, detline to state
that the evidence "conclusively established' prityiras a matter of law." n214 The Court's appraaactery ad hoc:

"There is more evidence in the instant case tharettvas in Reiter, that Scapa's asbestos-containyeg felt [pro-
duced regular and frequent exposures] ... . Therénices that were found too speculative in ReRé&brdo not arise in
this case because of the amount of testimoniatandmstantial evidence placing the asbestos-coimgidryer felts
within arm's length of Mr. Saville's work-site." b2

Thus, the any exposure theory was not directigsate in these appeals and they do not serve aptaoces of that
theory. Maryland will apparently continue to takease-by-case, "we'll know it when we see it" apphoto the suffi-
ciency of exposure evidence in ashestos casesyidrmbmpare the exposure testimony to the Lohrmstamdard ra-
ther than substantial factor causation. Argualty, @xposure should not suffice even under Lohrmamnpase brought
solely on the basis of any exposure testimonyafoexposure that is not regular and frequent, shioellrejected under
Scapa.

V. COURT TREATMENT OF THE "ANY EXPOSURE" THEORY IDTHER AREAS OF TOXIC TORTS

While the battle rages over the any exposure thimoaisbestos litigation, it has made virtuallyinmads into other
toxic tort litigation despite increasing effortsgintiff testifying experts to export it therehi§ is nevertheless a very
important front in tort jurisprudence. The attemjot€liminate the need for any kind of dose asseasim toxic tort
cases would represent a radical departure froneptlaw. If successful, these efforts would opendbors to an inva-
sion of an unscientific and litigation-drive theanyo heretofore untapped geography.
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The any exposure theory is not by logic limitedyaiol asbestos exposures. Asbestos is a carcinogerthat
causes disease through the accumulation of dosdlmvgears and develops into cancer only afteng latency. This
makes asbestos pretty much the same as dozerteokobwn carcinogens like tobacco smoke, benaeéng, chlo-
ride, and radiation.

The exact mechanism under which asbestos fibetg@d cell to go haywire is also not dramaticaiffedent
from other carcinogens, although that mechanisnot®ntirely understood. It is believed to be eithe result of in-
flammation or disruption of the cell genetics ovislion, both common mechanisms for many carcinoglnd, also
like other carcinogens, asbestos [*42] is notdhly cause of the tumors it induces. Lung caneer known result of
high exposure to asbestos. But smoking is by fatehding cause of lung cancers, and approximsgalpercent of
lung cancers occur as a result of other causesgeadiopathic or have no known cause. n217 Me$otha, likewise,
is caused by exposure to asbestos. But numeradiestiave documented an increased incidence afgbleesothe-
lioma after childhood or early exposures to higrele of radiation, and there are other suspectasesan218

More critically, upwards of 300 cases of mesothmhooccur each year that have no known associatithnsig-
nificant asbestos exposures - these cases aralecgdidiopathic. n219 Many of these idiopathicesaare believed to
be the result of the body's own production of adrrcells, compounded by aging and decline of efertse system
against cancerous cells. They are thus spontanemasiced and have nothing to do with asbestosigrosher outside
cause. These idiopathic cases are an increasiotiye darget of litigation, however, through thegitaof the any ex-
posure theory - even cases that would never haae &itributed to asbestos in the past are tod#sdcan circular
fashion, asbestos-induced mesotheliomas as lotigedsstifying plaintiff experts can find some magn of asbestos
contact in the person's life.

Since asbestos is not much different than any ateinogen, one would think the any exposure thedrit had
any scientific validity - would have enveloped therld of toxic tort litigation much as it has astmslitigation. That is
most certainly not the case. Only recently haveaimestos and other experts made any concertatiteffssert this
theory in non-asbestos litigation. Almost withoxteption, those attempts have been rebuffed. Thappears, at least
for the moment, that the any exposure theory gelgran artifact and earmark of asbestos litigatidourts neverthe-
less need to understand this theory, as it hadajs@ in asbestos, in order to address its ineleitabsertion in other
contexts.

A. The Non-Asbestos Litigation Targets for the Afyposure Theory

Plaintiffs have chiefly targeted benzene litigatfor early attempts at expanding the any exposwery beyond as-
bestos litigation. As noted above, benzene is avkntauman carcinogen; however, epidemiology stuld#e firmly
linked only one kind of cancer (AML) to benzene espres and primarily in the context typically ofhiexposures to
pure benzene in factory [*43] settings. Benzerlew levels is in fact ubiquitous, because it t&nfound in most
urban air samples and is part of vehicle exhaudtcagarette smoke. Anyone who pumps self-servielijjze inhales
small amounts of benzene. n220 The studies thdbdoment AML from benzene exposures find theseadise at
higher levels of exposure, between fifty and fiumtired ppm-years. The studies are less concludieswonsidering
minor exposures, but none of the studies suppemdthsafe level or no threshold model for showingeasonable risk.
n221

Nevertheless, much recent litigation has focusetbarand unquantified levels of benzene exposyracally
through the use of cleaning solvents or as a re$elkposure to gasoline, which contains small am®af benzene. In
Parker v. Mobil Oil Co., plaintiff experts attritad a form of leukemia to a gas station attendhatslling of gasoline
products over several years. In lieu of any attetmpdentify the dose of benzene and whether ithied levels suffi-
cient to cause AML, these experts opted for "qatilie" assessments - his exposures were "frequEnicessive," or
"extensive." n222 In Pluck v. BP Qil Pipeline Cloenzene found in well water at levels well beloe EPA drinking
water standard was blamed as the cause for a mgkims lymphoma, which is not even a type of camtearly asso-
ciated with benzene. n223 In Baker v. Chevronnpiéé claimed that several diseases, including Ak, were
caused by air emissions from a nearby refinery o), at the most, "extremely low doses." n228lenchard v.
Goodyear Tire and Rubber Co., plaintiff blamedros-Hodgkin's lymphoma on playing on a field neatant that
may have released benzene, again with no attenig¢mdify or define any dose. n225 In Henrickse@@nocoPhillips
Co., a plaintiff truck driver claimed that his wddading and unloading gasoline caused his AMLjragdthout any
attempt to assess the dose or compare it to knezartious levels. n226



Page 18
22 Kan. J.L. & Pub. Poly 1, *

Most of the above cases have in common the ungiilrss of plaintiffs' experts to engage in any desessment.
As a substitute, they assert that benzene is énogen and it only takes "one hit" to cause cafBaker), that there is
"no safe level of benzene in terms of causing aafileck), or that the mere presence of benzessaffient to cause
cancer (Blanchard). These cases also have anetiieré in common - the experts are more reluckeant in asbestos
litigation to declare that they are relying on aery exposure theory, even though that is cleaHgtvthey are doing.
They seem to recognize that outside of certainsggbeourts, the theory is unpalatable on its face.

[*44] Some experts have attempted to bring theexposure theory into cases other than benzegatian, but
those instances are still fairly rare. In one urigase, the plaintiff in a Florida matter claimbdttusing fluo-
ride-treated denture cream for eight years causedray of neurological symptoms. n227 Plaintii@eceded that the
cream used in modest amounts was probably safé) amithe asbestos experts agree background expagurnmt
cause mesothelioma. n228 The court recognizechtfumsistency in agreeing that some doses are nsatiee, but
then refusing to estimate or establish that pltiireceived a causative dose: "Neither Plaintigfgderts nor the articles
on which they rely determine how much Fixodent nlagstised for how long to increase the risk of gpeoueficiency
... ." n229 Likewise, the Arkansas Supreme Couwtmély faced a claim that diesel fumes and othiéoead exposures
caused a worker's multiple myeloma. n230 The egmitlined to assess the dose other than to dlaigualitative
terms, that it was "substantial and extreme" axdéssive." n231 The Eastern District of Washindeateral court
dealt with an attempt by a well-known asbestos expeassert that virtually any exposure to diakcetypopcorn would
be sufficient to cause a bronchial disease knowbr@aschiolitis obliterans. n232 This is one of thepcorn lung" cas-
es that were filed a few years ago. As in asbestess, the expert claimed that background exposudiacetyl were
not harmful, but that there was no known safe @osktherefore plaintiff's home exposures to pope@@re causative.
n233

Groundwater and medical monitoring cases are alstiteactive target for the any exposure theorldemy sub-
stances are found in groundwater (and often driqnlwater as a result) at very low levels not knowbé causative and
usually well below environmental standards. n234dra these situations into litigation, the expentsst assert that
such low levels are causative, usually withoutrafing to quantify or assess any actual dose. Byngdmedical mon-
itoring, the plaintiffs can extend such litigatitmcases where no injury has even occurred - thagtithat unquantified
exposures to such substances, regardless of amehatdd justify medical monitoring for the futwisk of disease.

B. Court Rejection of the Any Exposure Theory innNésbestos Cases

Courts have almost uniformly rejected the abowsesatypically on motions for summary judgmentooexclude the
expert evidence. In the benzene world, for instane®st opinions have rejected any exposure [*48§timony. The
New York Court of Appeals decision in Parker v. Md@bil remains the seminal appellate opinion rejegbenzene
causation absent a dose assessment. n235 In dgitigsscourt explicitly criticized plaintiffs' exgots use of unquanti-
fied and rootless phrases like "excessive" or tfeaeq:"

Dr. Goldstein's general, subjective and conclusasertion ... that Parker had "far more exposubetzene than did
the refinery workers in the epidemiological stutlissplainly insufficient to establish causatiohnekither states the
level of the refinery workers' exposure, nor sgesihow Parker's exposure exceeded it, thus laékirgidemiologic
evidence to support the claim. n236

Phrases like this should trigger a court's radfused without a benchmark, they are often waysiding the lack of
real scientific assessment behind the words. n237

The Sixth Circuit Court of Appeals in Pluck alsgeted benzene any exposure testimony, much as isimilar
asbestos testimony. n238 Without conducting ang dgsessment, the expert opined neverthelessahage in well
water was the cause of plaintiff's non-Hodgkin'sniphoma. n239 The Sixth Circuit held, "it is weltited that the
mere existence of a toxin in the environment isifficient to establish causation without proof tha level of expo-
sure could cause the plaintiff's symptoms." n248 Tourt rejected the expert's reliance on a "ne dase theory" that
"had been discredited by other courts as a basmsstablishing specific causation." n241

The Washington federal district court's opiniorHi@nricksen, in which a truck driver was unloadirgaline, is
probably the best analysis of why the theory isvi@ble in benzene litigation. n242 Plaintiffs tfieo frame the issue as
a benzene exposure case in order to bring intothajactory-setting epidemiology studies. n243 @isrict court,



Page 19
22 Kan. J.L. & Pub. Poly 1, *

however, recognized this as error, and correctlyamed the issue as whether gasoline containirajl smounts of
benzene is a cause of the alleged disease. n24dolinethen performed an extensive review of ttegdture rather
than just citing to the experts' claims about ttezdture. The Washington court held that expete Yopine on specific
causation must pay careful attention to the dospemse relationship” and the "amount of exposweethintiff alleg-
edly suffered.”" n245 One of the experts in thiseaagined that even small exposures to benzenedsheutonsidered
substantial risk factors for cancer. n246 The [*4f6idge in excluding this line of testimony foutidht "the use of the
no safe level [methodology] ... "flies in the faafethe toxicological law of dose response, thattiaf "the dose makes
the poison' ... ." n247 The judge ultimately fouhdt such an opinion was "a hypothesis rather siséance sufficiently
reliable for causation ...," and therefore faile taubert test. n248

In another benzene case, the Southern Districthid @cused on the lack of logic behind the notiloat back-
ground exposures are not causative but small areatfirtccupational exposure are. n249 This arguisemtegular
feature of asbestos any exposure testimony. The found no logical distinction between backgroumahzene and
small occupational exposures:"Since benzene isuitbigs, causation under the one-hit theory couldbecestablished
because it would be just as likely that ambientzeae was the cause of Plaintiffs’ illnesses." N&%flle an expert's
opinions need not be unequivocally supported bgiepiological studies in order to be admissible urizkubert, in
this case, the expert's opinions were based ooadtésshot of studies and articles which supelfictauch on each of
the illnesses at issue" and "no depth of opiniateigeloped in any of the selected references tméthe Plaintiffs'
illnesses." n251 The Court further held that, niwgtortantly, "none of [the] studies supports amapi that benzene
can cause the illnesses from which Plaintiffs sudtehe extremely low doses or exposures expegkircthis case.”
n252 The only way a reviewing court can make sudhtarmination is to conduct the review with suéfid rigor, in-
cluding reading and understanding the studies drether they support the experts' contentions.

One of the few benzene cases in which an any expaiseorist survived review is the Nebraska Supr€mert's
ruling in King v. Burlington Northern Santa Fe Redly Co. n253 Both the trial and intermediate agpeltourts had
agreed on the exclusion of a well-known plaintébastos expert who was attempting to introducesapgsure con-
cepts into benzene litigation. The state supremoet ceversed but never reached the any exposuogytitself - the
court instead held that the trial court impropedguired conclusive epidemiology studies to supfi@texpert's opin-
ion. n254 It remains to be seen whether this omarld in fact support any exposure testimony iécégd by the trial
court under what the Supreme Court considers agprgview.

For the most part, these courts are merely appltagdard toxicology and causation principles réiggrdose to
causation analysis. As the Arkansas court heltiércase involving diesel fumes: "Causation requitese than mere
proof of exposure to above-ambient levels of tiegald toxin, and [*47] instead requires evideotthe levels of
exposure that are hazardous to human beings gnaslvell as the plaintiff's actual level of expioe to the defend-
ant's toxic substance." n255 The Washington chaittrejected the popcorn lung expert's speculédisgmony simi-
larly stated that "Dr. Egilman cites no other auittydor the analytical step he takes from obsegwimat there is no
accepted "safe' level of diacetyl exposure to aatioly that even concentrations as low as 0.02 perhamful. There
is, then, no reliable methodology supporting Drilfagn's opinion ... ." n256 Arbitrary selection"cfusative" levels,
as this expert engaged in, are usually smokescrébrsexpert should be required to cite to epidégipstudies
demonstrating that such levels are causative, leaat to other compelling evidence supportingetkgert's claimed
threshold exceedance.

Courts in groundwater and medical monitoring cdsag also not reacted well to attempts to provedltases
using elements of the any exposure approach. Ir&h€oast Utilities Auth. v. 3M Co., for instandhe plaintiff ex-
pert concluded that since there was "no safe lefvekposure” to PFOA and related chemicals, shendicdheed to as-
sess the actual dose or exposure but asserteddribtat the mere presence of this substance imdveater was harm-
ful. n257 The expert acknowledged, however, thathiPFOA and PFOS are ubiquitous, and thus mogtipéo this
country have been exposed to them ... ." n258 ©he cejected this record as insufficient to supgtanding: "Nota-
bly missing from the Burns affidavit is any disciessof the concentrations of PFOA or PFOS in watein the body
that lead to the identified harmful effects.” n259

Similarly, plaintiff experts attempted to rely dmet"no known safe dose" approach as a substituge dose as-
sessment in a case in Kentucky federal court altegarious diseases from exposure to TCE, vinyritié, and diox-
ins in groundwater and air. n260 The court rejetidsiapproach, in part citing to and relying oe Eaton article dis-
cussed above:
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The plaintiffs have presented neither supportingraific evidence nor cases holding that the "nfe-stose" theory is
reliable. To the contrary, courts have opined thigtprinciple is not an appropriate one on whizlgtound a specific
causation opinion. SédcClain, 401 F.3d 1233, 1242-430'Donnell offers no opinion about the dose oftdmlife
that caused ischemic strokes in three plaintifts ameart attack in the other. He only said thgtaanount of
Metabolife is too much, which clearly contradidie fprinciples of reliable methodology....Qano v. Everest Mineral
Corp., 362 F. Supp. 2d 814, 849 (W.D. Tex. 2qUS¢veral courts have [*48] considered and tegkthe use of the
linear no-threshold model in the litigation cont&x{citing cases); see also Eaton, at 34 ("Prosesiloommonly used in
"risk assessment' for the purposes of establighifdic health guidelines that represent "acceptateosure levels for
large populations are often, in this author's apinbf marginal relevance to estimating "causafioan individual.").
n261

Reliance on the no-safe-dose assumption did nwtitote reliable science: "The court finds that tho-safe-dose'
theory is not a reliable methodology, and it regebe plaintiffs’ claim that said theory entitléit specific causation
experts to pay so little attention to the levetgposure in the bellwether plaintiffs." n262 Theslings are consistent
with commonly-accepted principles of dose and dawmsan non-asbestos litigation. n263

V. CONCLUSION

The low dose cases being filed in toxic tort asblestos litigation today are emblematic of an iaseel scrutiny of any
kind of chemical exposure in our society and amgasing and often irrational fear of even the sasalhmounts of ex-
posure to such materials. Good science has repeaietionstrated that most of those fears are umfednbut they
often persist in common mythology anyway. The axpyosure theory, an outgrowth of this trend, hadat® found
affirmative acceptance only in a few asbestosictons. Yet it still presents a major hurdle tyduture resolution of
asbestos tort crisis. The theory is also by no meatead issue in other toxic tort litigation. Defants and American
companies can expect to see these experts and agiigearing in future matters involving a rangetefmicals and
product exposures.

Defense counsel need to do their homework to utalgisthe experts' approach and dissect that apgparatthe
literature it purportedly stands on. Courts, imtunust do their jobs to ensure reliability by exaing the theory
closely, in the context of the asserted exposur@sgarticular case. No one is served by allowiegitiess, minimal
exposure cases to proceed to a jury when real emdgirge gatekeeping would dictate otherwise. Theexppsure the-
ory does not need or deserve special favors amtesg by the courts, in asbestos cases or other@isés own merits,
and reviewed appropriately, the theory cannot fyetiie same standards of reliability and fit aslegupto causation
testimony in any toxic tort case.
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tice, Inc. The views expressed herein are solalgdtof the authors.

n2. Dose and exposure are not the same thing,eedlto be distinguished to understand the any expos
theory. Exposure is a measure of the amount ofnabtevailable for uptake by the human body (eglggugh
breathing) at a given point in time. Dose meastiregotal impact of all exposures over time, andttakes into
account the frequency, duration, and extent ofxgblosures. See Joseph V. Rodricks, Reference @G-
posure Science, in Federal Judicial Center, Refer&éfanual on Scientific Evidence, 507 (West Grodpe8.
2011) (1994). Unless a substance is an acute tikéncyanide gas, an exposure by itself usuallgsdoot have
toxicological consequences. The cumulative effécepeated, significant exposures to some subssamesr
time, however, can produce disease if the overaeds high enough. As a simple example, a singhk of
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beer exposes the individual to a certain amoualaifhol that is not likely to produce any effeaif bontinuous
drinking through an evening could result in a Isskibrious outcome.

n3. The so-called "bystander" cases involve metiotha plaintiffs who may have been present in the v
cinity of asbestos but did not touch or work witlose products themselves. "Take-home" cases invatagy
members who allegedly incurred their disease friber$ carried home by family members (e.g., spousés-
thers) who worked with or around asbestos-contgipioducts that produced only minimal exposurebet
workplace. Both bystander and take-home instantashestos-caused mesothelioma are documented lit-th
erature, but almost exclusively in association with dose, amphibole workplace exposures such allias-
bestos factories. In instances where the workpdapesures are minimal to begin with, the assettiahsuch
exposure is the cause of passer-by or take-hometheti®ma becomes an exercise in extreme speculatio
without epidemiological support. Some cases today allege that the disease was caused througttake
exposure cases resulting from workplace bystarnxfgrseire - a double reduction of an already low dose
begin with.

n4. Mark A. Behrens & William L. Anderson, The "Afgxposure” Theory: An Unsound Basis for Asbes-
tos Causation and Expert TestimoB8Y,Sw. U. L. Rev. 479 (2008).

n5.Bartel v. John Crane, Inc., 316 F. Supp. 2d 603-68 (N.D. Ohio 2004 aff'd sub nomLindstrom v.
A-C Prod. Liab. Trust, 424 F.3d 488 (6th Cir. 200Bprg-Warner Corp. v. Flores, 232 S.W.3d 765, 77%X(T
2007),reh'g denied, (Oct. 12, 200Wregg v. V-J. Auto Parts, Co., 943 A.2d 216, 225 @07);remaining
cases cited in Behrens & Anderson, supra note @18

n6. See, e.gButtitta v. Allied Signal, Inc. No. L-9592-02, 20 1427273, at 1(N.J. Super. Ct. App.
Div. Apr. 5, 2010). This and other opinions arecdissed infra section lll.

n7. See discussion infra section V.

n8. Idiopathic simply refers to "unknown cause.l'@&ncers have unknown causes, and mesothelionm is
exception. The body itself produces dozens of aausecells daily that must be killed, fixed, omailhated by
the body's defenses or they can produce a spontsutancer. See generally Stanley Venitt, Mechanefms
Spontaneous Human Cancers, 104 Envtl. Health Retrgpg 633 (1996). The existence of idiopathic nieso
liomas, not attributable to asbestos, is well-reioed in the literature and typically admitted bgshany ex-
posure theorists. See, e.g., Victor Roggli eteals., Asbestos-Associated Diseases 108 (Springed.22004);
C. Rake et al., Occupational, Domestic and Enviremiad Mesothelioma Risks in the British Populatién:
Case-Control Study, 100 Brit. J. Cancer 1175, I(28D9) (unexplained cases accounted for fourteerepeof
male and sixty-two percent of female mesotheliomdritain); Mary Jane Teta et al., U.S. MesothelaoPat-
terns 1973-2002: Indicators of Change and InsifgiitsBackground Rates, 17 Eur. J. Cancer Prevebidan
534 (2008) (stating that upwards of 300 cases aotielioma every year "may be unrelated to asbestos-
sure" and may "reflect spontaneous causes"); Lawerén Cetrulo, Asbestos Litigation & Tort Reformeadth
Hazards and Diseases, 4 Toxic Torts Litig. Guid38 (updated Oct. 2011) ("Asbestos exposure isldimai-
nant cause of mesothelioma, and accounts for set@eighty percent of all mesothelioma cases."J..B
Mossman et al., Asbestos: Scientific Developmentslanplications for Public Policy, Science, vol.724ssue
4940, Jan. 19, 1990, at 294 ("approximately 200& ®f mesotheliomas occur in the general population
adults not exposed occupationally to asbestos'§tdreBrickman, On the Theory Class's Theories dfestos
Litigation: The Disconnect Between Scholarship Redlity,31 Pepp. L. Rev. 33, 44 n.19 (20Q08pting that
approximately twenty percent of malignant mesotmbs have been attributed to causes other tharsebgpto
asbestos). The reality of idiopathic cases is reizegl in case law as well. See, eButler v. Union Carbide
Corp., 712 S.E.2d 537, 551 (Ga. Ct. App. 2(Q1Dy. Maddox stated that there are idiopathic esusf mesothe-
lioma."); In re Toxic Substance Cases, No. A.D. 03-319, 20D&404008, at 12Pa. Ct. Com. PI., Aug. 17,
2006), rev'd sub nonBetz v. Pneumo Abex L.L.C., 998 A.2d 962 (Pa. S@ieP010)cert. grantedd A.3d



Page 22
22 Kan. J.L. & Pub. Poly 1, *

1134 (Pa. 2010)ev'd44 A.3d 27 (Pa. 2012)All of the witnesses, including Drs. Maddox aloaiman
acknowledge that a certain percentage of mesothebaare idiopathic.").

n9. Almost all of these minor asbestos-containirafpcts (e.g., brakes, gaskets, insulating wiratale
tape, floor tiles, caulking and the like) are bownpdin resins or other materials and thus do riease their fi-
bers easily. Numerous epidemiology studies haveddd document any increased incidence of mesothal
in automobile mechanics, who work almost exclusiweith bound, chrysotile asbestos products (bradasp
clutches, gaskets). The automotive studies are suiped and discussed in Francine Laden et al., [Gamcer
and Mesothelioma Among Male Automobile MechanicRéview, 19 Revs. on Envtl. Health 39 (2004); Mi-
chael Goodman et al., Mesothelioma and Lung Caficerng Motor Vehicle Mechanics: A Meta-analysis, 48
Annals Occupational Hygiene 309, 309 (2004). Expesto most of these products are typically welbwe
even today's regulatory standard (0.1 f/cc per @ae weighted average). See, e.g., Dennis J. &hesth et
al., An Evaluation of the Historical Exposures oédhanics to Asbestos in Brake Dust, 18 Applied @ation-
al & Envtl. Hygiene, 786, 786-804 (2003) (averafgtime mechanic exposures calculated at 0.04dfdess,
below OSHA standard of 0.1 f/cc); Brent Finley ket @umulative Asbestos Exposure for U.S. Automsbil
Mechanics Involved in Brake Repair (circa 1950s)0Q7 J. Exposure Science & Envtl. Epidemiology/ 6
(2007) (cumulative lifetime average exposures faomobile mechanics "are all substantially lowexrtithe
cumulative exposure of 4.5 f/cm3 year associatéld @dcupational exposure to 0.1 f/lcm3 of asbesind$
years that is currently permitted under the curceeupational exposure limits in the US."). The argosure
theory, if it is not rejected, likely will extendslaestos litigation out for another 30-40 years tybating causa-
tion for the ongoing flow of idiopathic cases tgesures well below even today's OSHA standard.

nl10. See cases discussed in Behrens & Andersora safe 4, at 18-26; infra section III; Brief of Aah
Curaie Richard Wilson, Patricia Buffler, John Hersta Duffus, Kenneth R. Foster, Ronald E. Gots,mé&®
A. Kubic, Steven Lamm, A. Alan Moghissi, Robert Bio] Malcolm Ross, and Emanuel Rubin in Support of
Appellants, Betz v. Pneumo Abex L.L.C., No. 38 W20 (Pa. filed Apr. 25, 20113010 Pa S. Ct. Briefs 820
[hereinafter "ALF Scientist Brief"].

nll. See generalBetz v. Pneumo-Abex L.L.C., 44 A.3d 27 (Pa. 2(idlJling that the any exposure theo-
ry was novel scientific evidence and, subject Exyge hearing to determine its admissibility, befdetermining
it inadmissible).

nl12.Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 5392 (1993)"Faced with a proffer of expert scien-
tific testimony ... the trial judge must determinewhether the expert is proposing to testifyltpgcientific
knowledge that (2) will assist the trier of factunderstand or determine a fact in issue.").

nl13. See Roggli, supra note 8, at 1.

nl4. Id. at 262-64.

nl5. Sedsideon v. Johns-Manville Sales Corp., 761 F.2d 11295 (5th Cir. 1985§"All asbes-
tos-containing products cannot be lumped togethdetermining their dangerousnessBartel v. John Crane,
Inc., 316 F. Supp. 2d 603, 606 (N.D. Ohio 200B)evailing scientific and medical view" suppoldsver
chrysotile potency)Becker v. Baron Bros., Coliseum Auto Parts, Ind49 8.2d 613, 620, 623 (N.J. 1994)
(holding that the trial court erred in instructijugy that all asbestos-containing friction produsithout warn-
ings are defective as a matter of law: "Our cobiaige acknowledged that asbestos-containing prodoetsot
uniformly dangerous and thus that courts shouldneatt them all alike.")Celotex Corp. v. Copeland, 471 So.
2d 533, 538 (Fla. 1985)'Asbestos products ... have widely divergentditias, with some asbestos products
presenting a much greater risk of harm than others.
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nl6. See generally Charles M. Yarborough, Chrysatil a Cause of Mesothelioma: An Assessment Based
on Epidemiology, 36 Critical Revs. Toxicology 1&906), available at
http://www.chrysotile.com/data/Yarborough%202006%R60/sotile%20as%20a%20Cause%200f%20Mesothel
ioma%20An%20Assessment%20Based%200n%20Epidemipldiy¥Eastern Research Group, Inc., Report on
the Peer Consultation Workshop to Discuss a PrapBsatocol to Assess Asbestos-Related Risk, af20i03),
available at http://www.epa.gov/oswer/riskassessfasibestos/pdfs/asbestos_report.pdf; Andrew Churg,
Nonneoplastic Disease Caused by Asbestos, in Raghof Occupational Lung Disease 277, 314 (Andrew
Churg & Francis H.Y. Green eds., 2d ed. 1998); Bi@éssman et al., Asbestos: Scientific Developmants
Implications for Public Policy, 247 Science 29462999 (1990).

nl7. Many studies of populations exposed to chitgsbave found only a few mesothelioma cases,yf an
and those at very high doses. See, e.g., David &a#s Case-Control Study of Mesothelioma in 8dftrica,
35 Am. J. Indus. Med. 213, 220 (1999), availablbtat://www.ehrn.co.za/publications/download/27. frut
reports of mesothelioma from chrysotile exposuretbdespite substantial numbers of miners in chitgso
mines from the 1930s to 1980s exposed to intenseecdrations of dust); H.F. Thomas et al., Furtfar
low-Up Study of Workers from an Asbestos Cementdrgec 39 Brit. J. Indus. Med. 273, 275 (1982), talale
at http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1@23B/pdf/brjindmed00059-0065.pdf (study of 1261 work
ers at asbestos cement plant using only chrysmtihestos after 1936 found only two cases of melamine,
both in employees who worked at the plant priot986 when the plant was using amphibole asbegibs);
Neuberger & M. Kundi, Individual Asbestos Exposusenoking and Mortality - A Cohort Study in the Asbe
tos Cement Industry, 47 Brit. J. Indus. Med. 618 ¢1990), available at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10352ddf/brjindmed00045-0039.pdf (finding no inciderafe
mesothelioma among 2861 cement plant employeessegpanly to chrysotile, some with exposures in sgce
of 50 f/ml); Misty Hein et al., Follow-Up Study &hrysotile Textile Workers: Cohort Mortality and o<
sure-Response, 64 Occup. Envtl. Med. 616, 618(B207), abstract available at
http://oem.bmj.com/content/64/9/616.abstract (figdonly three mesotheliomas in workers employedigher
exposure jobs out of a cohort of 3,072 workers sggdo chrysotile of up to 700 fibre-years/ml ydaran as-
bestos textile plant); see also John M. Dement gfallow-Up Study of Chrysotile Textile WorkerSphort
Mortality and Case-Control Analyses, 26 Am. J. Indded. 431, 437-38 (1994), abstract available at
http://www.ncbi.nlm.nih.gov/pubmed/7810543.

n18. For purposes of this article, "low" dosesrédethose that are typically below today's Occigpet
Safety and Health Administration ("OSHA") standéwdasbestos fiber exposures - 0.1 fibers per ccibiti-
meter as measured by and eight-hour time-weigherhge (f/cc 8 hr TWA). OSHA considers such expaosure
to present an acceptable risk even if experieneedyalay for a forty year work career. The OSHAd&rd in
the era when most exposures took place relevantity's litigation - the 1970s and early 1980s s w@nsid-
erably higher, first at 12 f/cc, then 5 f/cc in 192 f/cc in 1976, and 0.2 f/cc in 1986. J.F. Maikcet al., The
History of OSHA's Asbestos Rulemakings and Soméirisve Approaches That They Introduced for Regu-
lating Occupational Exposure to Toxic Substanc2sAm. Indus. Hygiene Ass'n J. 208, 211-12 (200he T
OSHA standard, however, was not established agarkthreshold of disease, which must be determimed
stead from epidemiology studies documenting (o) imatreased incidence of mesothelioma among pdpuokat
with particular fiber type exposures and lifetinesds. For chrysotile, at least, such studies piealy limited
to populations with extreme exposures, such assotity miners, textile workers, and asbestos fgotmrkers.
See supra note 8, at 1.

nl9. See, e.g., Kay Teschke et al., Mesotheliommae8lance to Locate Sources of Exposure to Aslssto
88 Can. J. Pub. Health 163, 165 (1997), availablhtp://journal.cpha.ca/index.php/cjph/articleivi®45/945;
Alison D. McDonald & J. Corbett McDonald, Malignavesothelioma in North America, 46 Cancer 1650,
1653-54 (1980), available at
http://onlinelibrary.wiley.com/store/10.1002/109742(19801001)46:7%3C1650::AID-CNCR28
20460726%3E3.0.CO;2-Y/asset/2820460726_ftp.pdf?¥=h89nb6z0&s=14f20cdc56342ce2ec5a2b86e88f77
1beb24324d&systemMessage=Wiley+Online+Library+vil+disrupted+on+25+August+from+13%3A00-15
%3A00+BST+%2808%3A00-10%3A00+EDT%29+for+essentiaintenance. See also Julian Peto et al., Oc-
cupational, Domestic and Environmental Mesotheligisks in Britain: A Case-Control Study, UK Headthd
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Safety Exec. (2009), available at http://www.hsg.gk/research/rrpdf/rr696.pdf; Rake, supra notat8,
1181-82.

n20.Wintz v. Northrop Corp., 110 F.3d 508, 513 (7th.@®97)(citing Reference Manual on Scientific
Evidence)Wright v. Willamette Indus., Inc., 91 F.3d 110507 18th Cir. 1996).

n21. See, e.g., Office of Dietary Supplements,|Nadts. of Health, Dietary Supplement Fact Sheéa-
min D, available at http://ods.od.nih.gov/factsk@éitaminD-QuickFacts/ (last updated October 2,901
Casarett & Doull's Toxicology, the Basic Sciencdofsons 1073-74 (Curtis Klaasen ed. 6th ed. 2Qgt¥in-
ogens in food including arsenic); Office of Diet@ypplements, Nat'l Insts. of Health, Dietary Sepmnt Fact
Sheet: Zinc, available at http://ods.od.nih.gowsheets/Zinc-QuickFacts/ (last updated June 241201

n22. Bernard D. Goldstein & Mary Sue Henifin, Refeze Guide on Toxicology, in Federal Judicial Cen-
ter, Reference Manual on Scientific Evidence, &% (West Group 3d ed. 2011) (1994) (the "fundaaient
tenet" of toxicology). The "father of toxicologyphysician and philosopher Paracelsus, first adieadl this
principle in the 16th century, stating: "All substas are poisonous - there is none which is netddse differ-
entiates a poison from a remedy."

n23. "Whether an agent is "capable of causingseadie for purposes of determining whether torilitiab
should be imposed on someone is still a whollyedéht proposition than whether the agent shouicobsid-
ered carcinogenic as a regulatory matter.fe Hanford Nuclear Reservation Litig., No. CV-8015-AAM,
1998 WL 775340, at 14E.D. Wash. Aug. 21, 1998); rev'd on other groy282 F.3d 1124 (9th Cir. 2002).
Advisory classifications are formulated using apleitly lower proof threshold than that requirest tausation
in a tort case. As the Fifth Circuit explained, @ewapply a "more likely than not" or "preponderahstandard,
while "regulatory and advisory bodies such as IARC, NTP, and "EPA utilize a [lesser] "weighttbg
evidence' method to assess the carcinogenicitadws substances in human beings and suggestk@ ma
prophylactic rules governing human exposurédién v. Pa. Eng'g Corp., 102 F.3d 194, 198 (5th €896).
This "threshold of proof is reasonably lower thaattappropriate in tort law." Id. See aMichell v. Gencorp.,
Inc., 165 F.3d 778, 783 n.3 (10th Cir. 1998uoting Allen);Cano v. Everset Minerals Corp., 362 F. Supp. 2d
814, 852 (W.D. Tex. 200&efusing to admit IARC Monograph on uranium exgesto support allegation that
uranium exposure caused plaintiff's cancer becBARE classification was based on "inadequate" aviddn
humans)in re Agent Orange Prod. Liab. Litig., 597 F. Supg0, 785 (E.D.N.Y. 198%hile an "agency may
regulate ... toxic substances through rulemakiegpie a very low probability of any causal relasibip,” a
court cannot infer causation from similar proafyfgren v. Motorola, No. CV 93-05521, 1998 WL 2%9% 21
(Ariz. Super. Ct. June 1, 1998) (stating thatsiaippropriate public policy for health organizat@uch as
IARC and the EPA to make judgments concerning tradth and safety of the population based on eviglenc
which would be less than satisfactory to supp@pecific plaintiff's tort claim for damages in aucbof law").

n24. David L. Eaton, Scientific Judgment and Tdkaets - A Primer in Toxicology for Judges and Law-
yers,12 J.L. & Pol'y 5 (2003)The Eaton article has been cited repeatedly itetttefive years by courts that
have taken a critical view of the any exposure theBee, e.g., Adams v. Cooper Indus., No. 03-2B6; 2007
WL 2219212, at 8E.D. Ky. July 30, 2007cClain v. Metabolife Int'l, Inc., 401 F.3d 123342-43 (11th Cir.
2005) (plaintiff expert's testimony that "any amoun{thie drug at issue] is too much ... clearly conttithe
principles of reliable methodology delineated byded); Henricksen v. ConocoPhillips Co., 605 F. Supp. 2d
1142, 1165 (E.D. Wash. 200@)olding that the "use of the no safe level oedin"no threshold' model for
showing unreasonable risk "flies in the face ofttheacological law of dose-response, that is, ttiese makes
the poison™) (citing similar opinionsln re Denture Cream Prods. Liab. Litig., 795 F. fufd 1345, 1351-52
(S.D. Fla. 2011)Those courts that have permitted such testimonyad@ite Eaton at all, because the principles
Eaton describes are incompatible with the theory.

n25. Eaton, supra note 24, at 11, 39.
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n26. Id. at 13.

n27. See alsBaker v. Chevron USA, Inc., 680 F. Supp. 2d 868,89 (S.D. Ohio 2010Eaton, supra
note 25, at 16.

n28. Eaton, supra note 24, at 13.

n29.Wintz v. Northrop Corp., 110 F.3d 508, 513 (7th.@®97)(citing Federal Judicial Center, Reference
Manual on Scientific Evidence 1 (1994)) (illustragithat courts routinely require plaintiffs to demstrate not
just some exposure, but "evidence from which tle of fact could conclude that the plaintiff wagesed to
levels of toxins sufficient to cause the harm cam@d of);Wright v. Willamette Indus., Inc., 91 F.3d 1105,
1107 (8th Cir. 1996jdemonstrating that this is as true for asbesidsraany other potentially toxic substance);
see als®Bartel v. John Crane, Inc., 316 F. Supp. 2d 603, @LD. Ohio 2004{rejecting "one-fiber" asbestos
theory as not supported by medical literature).

A scientific dose assessment does not necessaglyire precise or mathematical calculation of thoekw
er's exact dose, as several courts have heldeSpdarker v. Mobil Oil Corp., 857 N.E. 2d 1114, 112021
(N.Y. 2006)Henricksen, 605 F. Supp. 2d at 11(57ating plaintiffs sometimes argue that the diffiy of calcu-
lating an exact dose from long-ago exposures jastdn any exposure approach as the only way te@o
case). A lot of ground remains, however, betweegipe quantification and assuming that every exmgoisua
cause. In between, there is plenty of room forcdgasional and scientific assessment of the likehge of his-
toric dose from a given product and whether thatdesould compare to those known to produce dis&sese.
Parker, 857 N.E.2d at 1121.

n30. White v. Dow Chem. Co., Civ. Act. No. 2:05@9247,2007 WL 6948824, at.D. W. Va. Nov. 29,
2007), aff'd,321 F. App'x 266 (4th Cir. 2009).

n31.Wright, 91 F.3d at 1106.

n32. Adams v. Cooper Indus., No. 03-418C, 2007 WL 2219212, at(k.D. Ky. July 30, 2007) (citing
Federal Judicial Center, Reference Manual on SéieRvidence 396 (2d ed.2000)).

n33. SeaMcClain v. Metabolife Int'l, Inc., 401 F.3d 1233411 (11th Cir. 2005§quotingWright, 91 F.3d
at 1106);Mitchell v. Gencorp Inc., 165 F.3d 778, 781 (10ih €©999) (quotingWright, 91 F.3d at 1106)\el-
son v. Tenn. Gas Pipeline Co., 243 F.3d 244, 25688Cir. 2001)upholding exclusion of expert witness who
"made no attempt to determine what amount of PG®sure" the plaintiffs receivedyjoore v. Ashland Chem.
Inc., 151 F.3d 269, 278 (5th Cir. 1998krt. denied526 U.S. 1064 (1999)Because he had no accurate infor-
mation on the level of Moore's exposure to the fsinr. Jenkins necessarily had no support fortikery that
the level of chemicals to which Moore was exposatsed RADS")Baker, 680 F. Supp. 2d at 88&xpert's
testimony excluded where none of the studies legl citipported the opinion "that benzene can caesé-th
nesses from which plaintiffs suffer at the extreyrielv doses or exposures experienced in this casetfie
subjects of those studies "generally had much higkposures"); Rose v. Matrixx Initiatives, Inco.N
07-2404JdPM, 2009 WL 902311, at {8V.D. Tenn. Mar. 31, 2009) (excluding testimonyeapert whose opin-
ion was "not supported by any studies of the despanse relationship, which is the hallmark of d&sxicol-
ogy") (internal quotes and citation omittett);re Bextra and Celebrex Mktg. Sales Practices RBratl. Liab.
Litig., 524 F. Supp. 2d 1166, 1174 (N.D. Cal. 200The court finds that dose mattersluderback v. Orkin
Exterminating Co., 26 F. Supp. 2d 1298, 1305 (Dn.Ki®98)(quotingWright, 91 F.3d at 1106)ylancuso v.
Consol. Edison Co. of N.Y., 967 F. Supp. 1437, 1893. N.Y. 1997(expert's testimony that plaintiffs' ail-
ments were caused by exposure to PCBs was inatheigsicause, inter alia, expert "did not make &csent
effort to determine the levels of PCBs to whichiqifs were exposed")Nat'| Bank of Commerce v. Dow
Chem. Co., 965 F. Supp. 1490, 1524 (E.D. Ark. 1998) establish specific causation in the casesis \n-
cumbent upon plaintiffs to provide evidence fromaiha jury could responsibly assess the level efekposure
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of Mrs. Smits to Dursban while she worked at thekba. Then the plaintiffs must provide evidenaenfrwhich
the jury could determine whether the levels of expe and dose experienced by Mrs. Smits and the fetre
likely to produce birth defects of the type expaced by Ashley.").

n34. See, e.gRarker, 857 N.E.2d at 1121-Zfejecting use of qualitative terms where no amsest of
dose took place).

n35. Brickman, supra note 8, at 49.

n36. Seaartel, 316 F. Supp. 2d at 607-08Ff'd sub nomLindstrom v. A-C Prod. Liab. Trust, 424 F.3d
488, 498 (6th Cir. 2005Borg-Warner Corp., 232 S.W.3d at 7{&Xpert acknowledged background fibers but
did not suggest they were a cause of asbest@is)gia-Pac. Corp. v. Stephens, 239 S.W.3d 304(Bdb
App. 2004)Dr. Hammar testified that the "level of expositrekes to cause mesothelioma "could be any level
above what is considered to be background ..In")e Toxic Substances Cases, 2006 WL 2404004 "ab8k-
ground or ambient exposure is simply not sufficienallow experts to causally attribute asbestteted disease
to it. Everyone, including the plaintiff's experégrees that something greater is required.").

n37. David C. Hodgson et al., Long-Term Solid CarRisk Among 5-Year Survivors of Hodgkin's Lym-
phoma, 25 J. Clinical Oncology, 1489, 1489-97 (200F. Jane Teta, DrPH, MPH et al., Therapeutic Raoin
for Lymphoma: Risk of Malignant Mesothelioma, 108n€er 1432, 1433 (2007); Jonathan D. Tward eThe,
Risk of Secondary Malignancies Over 30 Years Atter Treatment of Non-Hodgkin's Lymphoma, 107 Cancer
108, 108-15 (2006).

n38. See supra note 8.

n39. Roggli, supra note 8, at 108.

n40.Butler v. Union Carbide Corp., 712 S.E.2d 537, $64. Ct. App. 2011{"It is improper for an expert
to presume that the plaintiff "must have somehoenbexposed to a high enough dose to exceed trshtiide
(necessary to cause the illness), thereby justifiis initial diagnosis.' This is circular reasani) (citing
Mancuso v. Consol. Edison Co. of N.Y., 967 F. Si$p7, 1450 (S.D.N.Y. 1997Nelson v. Tenn. Gas Pipeline
Co., 243 F.3d 244, 254 (6th Cir. 200{tjecting circular reasoning that disease muse lieeen caused by ex-
posure to PCBs, without any assessment of actuBléxposure)lofgren v. Motorola, No. CV 93-05521, 1998
WL 299925, at 18Ariz. Super. Ct. June 1, 1998) ("Throughout thessceedings, it has also been a matter of
great concern to the Court that the experts redaiyeplaintiffs were apparently willing to "assurtiee presence
of a "significant' dose of TCE to each of the plidii. It appears uncontroverted that each of daénfiffs’ ex-
perts was willing to give an opinion in the abseatany accurate information about dosage ... Bhisrcular
reasoning.") (quotingylancuso, 967 F. Supp. at 1450).

n41l. See, e.gButler, 712 S.E.2d at 540Dr. Maddox testified that each and every expedorasbestos
above background levels contributes to the devedopof mesothelioma."); Bartel 816 F. Supp. 2d at 611
("[The plaintiff's expert] opines that there is safe level of asbestos exposure, and that everysexp to as-
bestos, however slight, was a substantial facteairsing Lindstrom's disease.Qeorgia-Pacific Corp. v. Ste-
phens, 239 S.W.3d 304, 315 (Tex. App. 200&xpert] expressed an opinion that each andyeggposure that
an individual has in a bystander occupational isgttauses their mesothelioma.").

n42.In re Toxic Substances Cases, No. A.D. 03-319, 002404008, at @Pa. Ct. Com. PI., Aug. 17,
2006), rev'd sub nonBetz v. Pneumo Abex L.L.C., 998 A.2d 962 (Pa. S@ieR010)cert. grantedd A.3d
1134 (Pa. 2010)ev'd44 A.3d 27 (Pa. 201Zemphasis added). As the trial judge noted, "Noahleowever,
do they even remotely attempt to quantify the damposure that they believe would be required Id. at 6.
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n43. See, e.gBetz v. Pneumo Abex L.L.C., 44 A.3d 27, 34-372P%2).

n44. Id.

n45. See, e.g., World Health Org. Int'l AgencyRasearch on Cancer, Overall Evaluations of Car@neg
icity: An Updating of IARC Monographs Volumes 1448, 106-16 (Supp. 7, 1987), available at
http://monographs.iarc.frfENG/Monographs/suppl7{38épdf; World Health Org., Elimination of asbes-
tos-related diseases 2 (2006), available at hitpglibdoc.who.int/hq/2006/WHO_SDE_OEH_06.03_eng.pdf
World Health Org. Envtl. Health Criteria 53: Asbestnd Other Natural Mineral Fibers, §89.3.1.3.802
(2006), available at http://www.inchem.org/docunségtic/ehc/ehc53.htm#SectionNumber:9.3.

n46.In re Toxic Substances Cases, 2006 WL 2404008, aet also Free v. Ametek, No. 07-2-04091-9
SEA, 2008 WL 728387, at 3-4 (Wash. Super. Ct. R8b2008) (Plaintiffs' experts Dr. Samuel Hammat B.
Carl Brodkin opined that there is no safe thresholdsbestos exposure and therefore, every bialthgisignif-
icant exposure is causative).

n47. Sedn re Toxic Substances Cases, 2006 WL 2404008.at 1

n48. Id. at 3. A handful of these experts willeddt identify a specific dose below which they woton-
clude even occupational exposures would not beatiaas The dose they select, however, is typicalatever
they believe "background" exposures to be - uswaityemely low numbers that would not eliminate snao-
cupational exposures, at least on a single expdmsgis. Id.

n49. Seadorg-Warner Corp. v. Flores, 232 S.W.3d 765, 7#Xx(R007)noting that the prevalence of as-
bestos in the environment means some exposurestibid must be demonstrated before a claimant oavep
causation) (quoting David L. Eaton, Scientific Jomt and Toxic Torts - A Primer in Toxicology fardbes
and Lawyers12 J.L. & Pol'y 5, 39 (2003)see alsdé-ree, 2008 WL 728387, at(4ranting motion to preclude
expert testimony).

n50. See Eaton, supra note 25, at 11 ("All substaace poisonous - there is none which is notcldse
differentiates a poison from a remedy.") (emphasigtted) (quoting Louis J. Casarett et al., Casanad
Doull's Toxicology: The Basic Science of Poisons.ch& 4 (Curtis D. Klaassen ed., McGraw Hill 6th e
2001) (internal quotation marks omitted)); S&mtz v. Northrop Corp., 110 F.3d 508, 513 (7th.@®97);
Wright v. Willamette Indus., Inc., 91 F.3d 11050718th Cir. 1996)Parker v. Mobil Oil, 857 N.E.2d 1114,
1120-21 (N.Y. 2006Bartel v. John Crane, Inc., 316 F. Supp. 2d 603,-68 (N.D. Ohio 2004)Henricksen v.
ConocoPhillips Co., 605 F. Supp. 2d 1142, 1155 (BMash. 2009).

n51. Cf.Norris v. Crane Co., No. B196031, 2008 WL 63836144Cal. Ct. App. Mar. 11, 2008) (holding
there was "substantial evidence [victim]'s expodarasbestos from materials in Crane valves ineass risk
of developing mesothelioma and, therefore, wasatautial factor in causing his injury'Jones v. John Crane,
Inc., 132 Cal. App. 4th 990, 999 (Cal. Ct. App. 20®olding cumulative exposure was sufficient talfate-
fendants' exposing victim to asbestos productsezhuigtim's cancerButler v. Union Carbide Corp., 712
S.E.2d 537, 544 (Ga. Ct. App. 2014plding the trial court's discretion was not amisvhen the judge granted
a motion to strike expert testimony for failinggmve causation)Georgia-Pac. Corp. v. Bostic, 320 S.W.3d
588, 601-02 (Tex. App. 201(Yolding evidence existed that deceased emplayeeangful death suit was ex-
posed to an asbestos compound made by the mamefadtut the evidence was legally insufficient steblish
the requisite causation).

n52.232 S.W.3d 765 (Tex. 2007).
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n53. See, e.g., Cortney Fielding, Plaintiff's Lavgy@urn to L.A. Courts for Asbestos Litigation, Bai.
(Los Angeles), Feb. 27, 2009 (Verdicts & Settleragrat 1.

n54.Honeywell Int'l, Inc. v. Boomer, No. 120299, 2082 MEXIS 107 (Va. 2012).

n55. Barabin v. AstenJohnson, Inc., No. 10-36142solidated with No. 11-35020 (9th Cir. argued J4n.
2012).

n56. See, e.gAbuan v. Gen. Elec. Co., 3 F.3d 329, 332-34 (9th 1893) (affirming summary judgment
for defendant) (PCBs) ("In cases claiming persamjaly from exposure to toxic substances, it isesial that
the plaintiff demonstrate that she was, in facpased to harmful levels of such substances.") (asipladded
by Court) (citation and quotation omitted)cClain v. Metabolife Int'l, Inc., 401 F.3d 1233411 (11th Cir.
2005)(reversing judgment for plaintiff) (ephedrine)r{"oxic tort cases, "scientific knowledge of therhful
level of exposure to a chemical, plus knowledge tte plaintiff was exposed to such quantities,rair@mal
facts necessary to sustain the plaintiffs' burtleftiting and quotincfllen v. Pa. Eng'g Corp., 102 F.3d 194,
199 (5th Cir. 1996))Wintz v. Northrop Corp., 110 F.3d 508, 513 (7th. @®97)(affirming judgment for de-
fendant) (bromide) (holding a plaintiff must offevidence from which the trier of fact could con@utiat "the
dose to which the plaintiff was exposed was sudfitito cause the disease" complained of) (citirycuoting
the Federal Reference Manual on Scientific Evidgnakight v. Willamette Indus., Inc., 91 F.3d 1105071
(8th Cir. 1996)(reversing judgment for plaintiff) (formaldehyd@ht a minimum, we think there must be evi-
dence from which the trier of fact could conclulattthe plaintiff was exposed to levels of thatradbat are
known to cause the kind of harm that the plaimtifims to have suffered.") (citilgbuan, 3 F.3d at 333).

n57. See Victor E. Schwartz & Rochelle M. TedeSdwe Law of Unintended Consequences in Asbestos
Litigation: How Efforts to Streamline the LitigatidHave Fueled More Claimgl Miss. L.J. 531, 542-47
(2001); Victor E. Schwartz & Leah Lorber, A Letter to tNation's Trial Judges: How the Focus on Efficiency
Is Hurting You and Innocent Victims in Asbestoshilay Cases24 Am. J. Trial Advoc. 247, 256-58 (2000).

n58. See, e.gBlanchard v. Goodyear Tire & Rubber Co., 30 A.3d1L/t. 2011)Parker v. Mobil Oil,
857 N.E.2d 1114 (N.Y. 200®)luck v. BP Oil Pipeline Co., 640 F.3d 671 (6th.G3011);Henricksen v. Cono-
coPhillips Co., 605 F. Supp. 2d 1142 (E.D. Wasl®Q0King v. Burlington N. Santa Fe Ry. Co., 762 N.W.2d
24 (Neb. 2009).

n59. SedHenricksen, 605 F. Supp. 2d at 1151.

n60. SedParker, 857 N.E.2d at 1117.

n61l. Seddenricksen, 605 F. Supp. 2d at 1165-Bérker 857 N.E.2d at 1118-1%ing, 762 N.W.2d at
31-32.

n62. Id.

n63. Sedn re Denture Cream Prods. Liab. Litig., 795 F. $upd 1347, 1352-53 (S.D. Fla. 2011).

n64. Sedrichardson v. Union Pac. R.R., 2011 Ark. App. ZGR.(Ct. App. 2011).

n65. SeédNewkirk v. Conagra Foods, 727 F. Supp. 2d 1006 (®VBsh. 2010).
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n66.Emerald Coast Utils. Auth. v. 3M Co., 746 F. SWB1b1216 (N.D. Fla. 2010Rhodes v. E.I. du Pont
de Nemours and Co., 636 F.3d 88, 95 (4th Cir. 2@The presence of PFOA in the public water sumplin
the plaintiffs' blood does not, standing alonealelish harm or injury for purposes of proving a liggnce claim

).

n67. Seeemerald Coast Utils. Auth. 746 F. Supp. 2d at 1287€ity of Greenville v. Syngenta Crop Prot.,
756 F. Supp. 2d 1001 (S.D. Ill. 201@plding plaintiff's argument that "mere presentatrazine" in water
supply sufficed for injury).

n68. In oversimplified terms, epidemiology studiesnpare an "exposed" population to an "unexposed" o
to see if the exposed group has a statisticalldrigncidence of a particular disease. These stumbeome
problematic when they attempt to assess low expeghat are close to those experienced generaipbyal
populations - there is no "unexposed" group for garnson. Since substances like asbestos and beamene
ubiquitous, it is difficult to construct a studyati'proves" low or background doses do not causeadie. In-
stead, public health officials typically rely ongative studies to conclude that, absent contraideece, such
low exposures do not pose an unacceptable riskead no intervention.

n69. SedNewman v. Motorola, Inc., 218 F. Supp. 2d 769, 723D. Md. 2002)"substantial body of liter-
ature" exists showing no general acceptance ahnary that cell phones cause brain cancer); Stephe
Riccardulli et al., Cellphone Waves May Bring aidgdition Wave, Forbes Magazine, June 20, 2011, ahvailat
http://www.forbes.com/2011/06/20/cellphone-candggdtion.html; Joshua E. Muscat et al., Handheddl@ar
Telephone Use and Risk of Brain Can@&84 JAMA 3001, 3001-07 (200@Qjoting the fact that data suggested
use of cellular telephones is not associated withkaof brain cancer); Elisabeth Cardis, Brain TwmRisk in
Relation to Mobile Telephone Use: Results of th& BRPHONE International Case-Control Study, 39 lht'l
Epidemiology 675, 675-94 (2010) (finding no increas the risk of glioma or meningioma from the o$eno-
bile phones).

n70. The any exposure theory rests exclusivelyxper opinion and thus is usually amenable to & cha
lenge under the federal expert admissibility statdstablished und&aubert v. Merrell-Dow Pharmaceuti-
cals, 509 U.S. 579 (1993)r the older Frye federal standard still used ydolamany statefBetz v. Pneumo
Abex L.L.C., 44 A.3d 27 (Pa. 201R).many instances, however, these cases turrsaffiaiency of the evi-
dence analysis, either in summary judgment orrasuat of trial or post-trial motions.

We analyze the approach under the expert exclusies of Daubert and Frye below, but the courtysial
is not substantially different if raised in the text of a sufficiency of evidence review. That @ to say that
there are no differences between an expert chaland a challenge to sufficiency of the evidendg admis-
sibility of evidence under Daubert and Frye is dhly first hurdle to supporting a causation case,tbat if not
typically cleared ends the case by leading to acawsation evidence" summary judgment ruling. Bfan
expert survives an admissibility challenge, howethes testimony technically may still be found iffeient to
support substantial factor causatiBorg-Warner Corp. v. Flores, 232 S.W.3d 765, 76 (R007) citing
Lohrmann v. Pittsburgh Corning Corp., 782 F.2d 1158662 (4th Cir. 1986)Bartel v. John Crane, Inc., 316 F.
Supp. 2d 603, 611 (Ohio 2004).reality, it would be unusual for a court todithe any exposure theory passa-
ble under Daubert, but nevertheless find it insigfit to support causation - the theory tendss® or fall on its
own and not on the procedural mechanism for chgilfenit.

n71. Seaerlyn, Inc. v. Gazette Newspapers, Inc., 214 ppSad 530, 536 (D. Md. 2002).

n72. Se&Kkumho Tire Co. v. Carmichael, 526 U.S. 137, 14§3®9); Daubert, 509 U.S. at 595.

n73. Sedlyger Constr. Co. Inc. v. Pensacola Constr. Co.FZl 137, 145 (4th Cir. 1994yuotingE. Au-
to Distribs., Inc. v. Peugeot Motors of Am., 793d~329, 338 (4th Cir. 1986)).
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n74.Daubert, 509 U.S. at 593-95.

n75.1d. at 589-90Many states continue to utilize the older Fryadtad rejected by the Daubert court.
Under Frye, the issue is not the reliability of thethodology per se; instead, the inquiry is foduse the gen-
eral acceptance of the scientific principle invalweithin the relevant scientific community. Initigl the legal
community expected Daubert to result in more freqaelmission of expert testimony than Frye becaase
longer would an opinion need to pass the hurdigeokral acceptance to be presented to a jury alhstewev-
er, Daubert has turned out to be the more stringshtsimply because it is more flexible and aigudges
more room to closely examine the expert's opinilb@,methodology used, and the science relied othéor
opinion. Many states utilize some variant on theseapproaches or apply general rules of evidendé@ép out
unreliable scientific testimony. See Martin S. Kmah, The Status of Daubert in State Courts, Attargigal
Foundation (2006), available at, http://www.atlal@gal.org/daubertreport.pdfarker v. Mobil Oil Corp., 857
N.E.2d 1114, 1120 (N.Y. 200@¢jecting expert testimony under general evidentiule of reliability rather
than Frye).

n76. See e.gDaubert v. Merrell Dow Pharm. Inc., 43 F.3d 1311h€ir. 1995);United States v. Rincon,
28 F.3d 921, 923-26 (9th Cir. 1994).

n77. See id.

n78.Daubert, 43 F.3d at 1311.
n79.1d. at 1316.

n80. Id. (emphasis added).

n81. Id.

n82. Id.

n83.1d. at 1322.

ng4. Id.

n85.522 U.S. 136, 146 (1997).
n86.United States v. Rincon, 28 F.3d 921, 923-26 (9th1094).
n87.1d. at 924.

n88. Id.

n89.29 F.3d 499, 502 (9th Cir. 1994).

n9o0. Id.
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n9l. Id.

n92.1d. at 503;see alsad. at 505 n.7"They also argue that producing specific causatiaidence is im-
possible, citing a study that states, "it is imjiluiesto define selective differences between ttieot$ of various
solvents.' What the study actually stated<cedilwédacer was that "on the basis of this study it ipassible ... ™
to define such differences.).

n93. The Ninth Circuit again visited the extentridl court analysis it€abrera v. Cordis Corp., 134 F.3d
1418 (9th Cir. 1998Jrelating to plaintiff's contention that a bralust implant injured her as the result of sili-
cone toxicity). Among other things, the expertedito a number of articles they claimed suppotted ton-
tention that the shunt's hard silicone contenteduise disease in questidd. at 1422-23But when the court
examined the studies, it found that they actualgted to a different medical outcome, hypersearisitreac-
tions to malfunctioning stunts. Id. Cabrera thysresents a court looking behind the self-servistjireny of
the experts and discovering that the cited studigésiot support the proposition before the court.

n94.633 F.3d 828 (9th Cir. 2011).
n95.1d. at 834(emphasis added).
n96.1d. at 837.

n97. Id.

n98.1d. at 838.

n99.1d. at 840.

n100. Id.

nl101. Id.

n102. See, e.gDaubert v. Merrell Dow Pharm. Inc., 43 F.3d 131819 (9th Cir. 1995)holding that ex-
pert testimony was contradicted by substantialepidlogy).

n103.Butler v. Union Carbide Corp., 712 S.E.2d 537, 580{2011) cert. denied (Oct. 17, 2011) ("It is
improper for an expert to presume that the pldittifust have somehow been exposed to a high endosgg to
exceed the threshold (necessary to cause thes)intbereby justifying his initial diagnosis.' Théscircular
reasoning.") (citindvlancuso v. Consol. Edison Co. of New York, IncZ,B6Supp. 1437, 1450 (S.D.N.Y.
1997)); Nelson v. Tenn. Gas Pipeline Co., 243 F.3d 244,884 Cir. 2001)(rejecting circular reasoning that
disease must have been caused by exposure to RBRt any assessment of actual PCB exposu#yren
v. Motorola, Inc., CV 93-05521, 1998 WL 2999251 &({Ariz. Super. Ct. June 1, 1998) ("Throughout these
proceedings, it has also been a matter of greatecario the Court that the experts retained bynpifés were
apparently willing to "assume' the presence ofigniicant' dose of TCE to each of the plaintiffisappears
uncontroverted that each of the plaintiffs' experds willing to give an opinion in the absence of accurate
information about dosage ... This is circular re@sg.") (citingMancuso, 967 F. Supp at 1450);re Toxic
Substances Cases, A.D. 03-319, 2006 WL 2404008Pat. Com. Pl. Aug. 17, 2006) (rejecting downwaxd e
trapolation); Free v. Ametek, No. 07-2-04091-9 SEBQ8 WL 728387 (Wash. Super. Ct. Feb. 28, 2008).
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n104.Lindstrom v. A-C Prod. Liab. Trust, 424 F.3d 48&(€ir. 2005).
nl105.1d. at 498.

n106.Martin v. Cincinnati Gas & Elec. Co., 561 F.3d 43813 (6th Cir. 2009fquotingLindstrom, 424
F.3d at 493).

n107.Moeller v. Garlock Sealing Techs., 660 F.3d 950 @ir. 2011).
n108.ld. at 955.

n109. Id. Most of the companies that made or agp&bestos insulation have gone bankrupt, primdtity
to the impact of asbestos litigation. Lawsuits todaust these seek additional targets for recoverje process
stretching to ever more tangential asbestos expdsuwto so. See Susan Warren, Asbestos Quagniatiffé
Target Companies Whose Premises Contained Any Bbbeadly Material, Wall St. J., Jan. 27, 2003B &t
available at 2003 WLNR 3099209 (discussing asbestased lawsuits targeting companies with littteno
apparent connection to the material).

n110. Id. (quotind.indstrom, 424 F.3d at 492n Lindstrom, the court "permitted evidence of staimtial
exposure for a substantial period of time to prevadbasis for the inference that a product wabstantial fac-
tor in causing the injury.424 F.3d at 492The court, however, also cautioned that when atiffarelies on
proof of exposure to establish a product was atanbal factor "the plaintiff must show a high egbuevel of
exposure that an inference that the asbestos wsalsstantial factor in the injury is more than cehjeal.” Id.
(internal quotation and citation omitted).

nlll.Moeller, 660 F.3d at 95%citing Gregg v. V-J. Auto Parts, Co., 943 A.2d 216, 228 @07)).
nl12. Id. at 954.

n113. Id. at 955.

nl14. Id.

n115. Barabin v. AstenJohnson, Inc., No. 10-3642golidated with No. 11-35020) (9th Cir. argued. Ja
11, 2012).

nl116.Barabin v. Albany Int'| Corp., No. C07-1454RSL, 200L 257896 {W.D. Wash. Aug. 18, 2009).

n117. Transcript of Record at 144-45, Andersonshestos Corp., No. 05-2-04551-5SEA (Wash. King
Cnty. Super. Ct. Oct. 31, 2006); Free v. Ametek, 0i62-04091-9 SEA, 2008 WL 728387 (Wash. Super. Ct
Feb. 28, 2008).

n118. In re Asbestos Prod. Liab. Litig., No. C®-61118, 2011 WL 6058@E.D. Pa. Feb. 16, 2011).

n119. Order on Motions in Limine, Barabin v. Albalmg| Corp., No. C07-1454RSL at 11 (W.D. Wash.
Sept. 18, 2009).
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n120. That article is the self-styled "Helsinkiteria," an attempt in 1996 by a selected groupxp€&ds to
attribute asbestos disease to certain levels qabtyf exposure. A. Tossavainen, Asbestos, asiesiod can-
cer: The Helsinki Criteria for Diagnosis and Attrton, 23 Scand. J. Work Environ. Health 4, 311(1997).
The court opinion does not give any indicationdbart actually read this article, or considered tivheit fit the
testimony the expert gave. Helsinki did not consgteecific fiber types and toxicities, or establisht every
single exposure no matter how small is causatiiastead required "significant”" workplace exposupefore
attributing mesothelioma causation. $eler v. Union Carbide Corp., 712 S.E.2d 537, §8211); ALF Sci-
entist Brief, supra note 10.

nl121.Betz v. Pneumo Abex L.L.C., 44 A.3d 27 (Pa. 2012).

nl22. See, e.gln re Toxic Substance Cases, No. A.D. 03-319, 200&404008Pa. Ct. Com. PI., Aug.
17, 2006), rev'd sub norBetz v. Pneumo Abex L.L.C., 998 A.2d 962 (Pa. S@ieR010)cert. granted? A.3d
1134 (Pa. 2010)ev'd44 A.3d 27 (Pa. 2012).

nl123.Betz, 44 A.3d at 28.

nl124.In re Toxic Substance Cases, 2006 WL 2404008 at 8.

n125. Id. at 1.

n126. Id. at 2.

nl127. Gregg v. V-J Auto Parts, C0.943 A.2d 216,-22§Pa 2007).

n128.Summers v. Certainteed Corp., 886 A.2d 240, 244%Bper. Ct. 2005).

n129. See, e.g. Basile v. American Honda Motor @a., No. 11484CD 2005, 2007 WL 71204®Pa.
Com. Pl. Feb. 22, 2007n re Asbestos Litig., No. 0001, 2008 Phila. CtnC®l. LEXIS 229 (Pa. Com. PI.
Sept. 24 2008).

n130.Betz v. Pneumo Abex L.L.C., 998 A.2d 962, 983%Bper. Ct. 2010)ev'd,44 A.3d 27 (Pa. 2012).

n131.Gregg, 943 A.2d at 226-27.

n132.Betz, 998 A.2d at 967-68.

n133.Betz, 44 A.3d at 58.

nl134.1d. at 53.

n135.1d. at 56.

n136.Id. at 55.
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n137.ld. at 56-57.In support of this position, Dr. Maddox offeredamber of analogies. For example, he
offered that his opinion is akin to the sentimdnattt'every soldier in the field has a substantif@at on the out
come of a war.1d. at 57.The court was highly critical of these analogieaduding that while they may be true
in a figurative and honorary fashion, they did bear any connection to science. Id.

n138.In re Toxic Substance Cases, 2006 WL 2404008 at 6.

n139.Betz, 44 A.3d at 56.

n140. Id. (citingGregg v. V-J Auto Parts Co., 943 A.2d 216, 226R24. 007)).

nl41.Borg-Warner v. Flores, 232 S.W.3d 765, 771-72 (26R7).

nl42.Georgia-Pac. Corp. v. Stephens, 239 S.W.3d 3042320ex. App. 2007).

n143.320 S.W.3d 588 (Tex. App. 2007).

nl44.1d. at 598.

n145.307 S.W.3d 829, 834-35 (Tex. App. 2010).

n146.1d. at 839.

n147.1d. at 837-39.

n148.1d. at 839.

n149.712 S.E.2d 537, 540 (Ga. Ct. App. 20@Mhe Court found one of the plaintiffs' experts, Maddox,
a "quintessential expert for hire.").

n150.1d. at 539.

ni51.1d. at 540.

n152.1d. at 541-42.

n153.1d. at 542.

n154. Id. (noting that the methodology behind tiuelg did not allow the researchers to identify gheab-
jects whose exposure was only to chrysotile fibers)

n155. Id.
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n156. InBetz v. Pneumo Abex L.L.C., 44 A.3d 27 (Pa. 2@&&)Pennsylvania Supreme Court also rejected
reliance on the Helsinki criteria because "appé&dlaorrectly observed that these do not embody the
any-exposure theoryld. at 55 n.35.

n157.Daly v. Arvinmeritor, Inc., No. 07-19211, 2009 Wa62280 at 4Fla. Cir. Ct., Nov. 30, 2009). In
another Florida caséloneywell Int'l, Inc. v. Guilder, 23 S0.3d 867 (Fizist. Ct. App. 2009}he trial court's
acceptance of the any exposure issue was centita mppeal, but the appellate court reversedehdiat on
other grounds.

n158.Daly, 2009 WL 4662280, at(émphasis added).

n159. Special Master's Report and Recommendatidiedendants' Motions for Summary Judgment and
Daubert Motions Regarding Plaintiff's Experts Raten, Haber and Hammar, Nix v. AGCO Corp., No.
2010-85-CV8 (Miss. Cir. Ct. Jones Cnty. Sept. 9. D0adopted by the court Sept. 21, 2011).

nl160. Id. at 6.

nl161. This phrase refers to the Lohrmann decisjotiné United States Fourth Circuit Court of Appdals
1986. Many states adopted this standard there&#et.ohrmann v. Pittsburgh Corning Corp., 782 F.2d 1156
1163 (4th Cir. 1986).

nl62. Special Master's Report and Recommendatipnasiote 161 at 2.

nl163. Id. at 6-7. The magistrate granted summatgment to one defendant because the alleged exposur
"amounts to the type of casual or minimal contastussed in Lohrmann, which is insufficient to pg@mausa-
tion." Summary judgment was denied, without distussas to several other defendants.

n164. Judgment on Motion in Limine as to Dr. Jasjuegier, Degrasse v. Anco Insulations, No. 07-8273
(Civ. Dist. Ct., Parish of Orleans June 11, 2009).

n165. Motion Hearings, Robertson v. Ashby, No. 539 (Dist. Ct. Parish of E. Baton Rouge, La. J&x.
2010).

nl166. Id.

nl167. Judgment, Bello v. Anco Insulations, No. 5597 (Dist. Ct. Parish of E. Baton Rouge, La. Qét.
2010).

n168. Robertson v. Doug Ashy Bldg. Materials, ItNo, 2010 CA 15512011 La. App. LEXIS 1173, at 35
(Oct. 4, 2011). A "product identification" deferisgpremised on the plaintiffs' failure to identdyparticular
defendant's product sufficiently to prove expoguorthat product. The any exposure theory, in ceht@mes
into play only when the product has been identibetithe alleged exposure is minor and unlikelgaase dis-
ease.

n169. Id. at 54.

n170. Id. at 48.
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nl71. The appellate court included several pagessotission of Dr. Mark's opinions that seem tofav
bly comment on those opinions, without an expficitling of reliability. Doug Ashy Building Materials, Inc.,
2011 La. App. LEXIS 1173, at 33-3this recitation, if it were indeed an analysiswabconstitute a classic
failure under Daubert - the court repeats, in gdedail, what Dr. Mark said, including his selfsgeg state-
ments that his opinions are widely accepted, sfierend supported by the literature. But the ¢o@ver ana-
lyzed whether any of those statements are in faet t

nl72. Order at 3-4, Schumacher v. Amtico, No. £1627 (E.D. Pa. Nov. 2, 2010) ("Dr. Maddox opines
that cumulative low-level exposures can result @sathelioma ... Dr. Maddox relies on [a] varietf} [0
peer-reviewed studies and reports ... Dr. Maddg@xepared to testify ... Dr. Maddox looks to caselies ... his
opinion is based on numerous studies ... Dr. Maddkes one position, and Defendants' experts taéthar.").
Nowhere in this opinion is there any indication toeirt read the studies and reports to ascerta@gtheh Dr.
Maddox's use of them was reliable and fit the fafthe case.

nl73. I1d. at 3.

nl74. Id. at 4.

n175. The further opinions arearson v. Bondex Int'l, No. 09-69123, 2010 WL 4&33E&.D. Pa. Nov. 15,
2010); In re Asbestos Prod. Liab. Litig., No. C®-61118, 2011 WL 605801, atB.D. Pa. Feb. 16, 2011);
Memorandum Opinion, Rabovsky v. Air & Liquid Sysoi@., No. 10-cv-03202 (E.D. Pa. Jan. 25, 2012)
(Strawbridge, Mag.), aff'd mem., Rabrovsky v. Aildguid Sys. Corp., No. 10-3202 (Mar. 12, 2012) kRmo,
J.).

nl76. Order at 3-4, Schumacher v. Amtico, No. £1627 (E.D. Pa. Nov. 2, 2010).
nl77.Larson, 2010 WL 4676563, at 6 n.3.

n178. The court cited to four studies as examplésf which are animal or in-vitro studies of macisms
of chrysotile action. None of these studies evaneoclose to supporting the notion that every brethrys-
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