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Agenda

• Primers on Litigation, Complex Litigation, and Expert Work
• Epidemiology in Law 101

• General Causation
• Specific Causation
• Liability and Notice

• Causal Inference in Law
• Preponderance and Equipoise Legal Standards
• Bradford Hill v. Newer Models
• Disproportionality Analysis
• Triangulation

• Expert Admissibility
• Daubert and Federal Rule of Evidence 702
• Daubert v. Frye Jurisdictions

• Recent Trends in Federal Courts
• Q&A



Litigation and Complex Litigation

• Civil litigation, not criminal litigation
• Torts = an act or omission that gives rise to harm to another, for 

which the courts impose liability and relief
• Common law, not civil law
• Adversarial process, each party presents its case

• Fact discovery
• Expert discovery

• Trial by jury
• Complex litigation is procedurally, not substantively, more complex.

• Class action v. mass tort (aka multidistrict litigation or MDL)
• Coordination motion  Judicial Panel on Multidistrict Litigation or 

JPML MDL  leadership appointments  discovery 
bellwether selection  bellwether trials  settlement or verdict



Expert Work

• Expert work is an exercise in advocacy, bounded by the limits 
of reasonable methodology.

• Interactive process between experts and lawyers



General v. Specific Causation

• General Causation = a particular exposure (more likely than not/as likely as not) can generally 
cause or contribute to a particular outcome.

• Can establish legal causation using epidemiological studies and data if rule out bias, 
confounding, and chance within legal standards

• Statistical associations greater than 1.0 are probative, but not dispositive, of general 
causation.

• Specific Causation = a particular exposure (more likely than not/as likely as not) caused or 
contributed to a particular outcome in a specific person.

• Statistical associations greater than 2.0 are probative, but not dispositive, of specific 
causation.

• Differential diagnosis
• See generally Reference Manual on Scientific Evidence, 3rd Ed. (2011)

• Study designs
• Statistical significance
• Bradford Hill “criteria”
• Non-epidemiological lines of evidence

Presenter Notes
Presentation Notes
The Reference Manual on Scientific Evidence, Third Edition, assists judges in managing cases involving complex scientific and technical evidence by describing the basic tenets of key scientific fields from which legal evidence is typically derived and by providing examples of cases in which that evidence has been used.First published in 1994 by the Federal Judicial Center, the Reference Manual on Scientific Evidence has been relied upon in the legal and academic communities and is often cited by various courts and others. Judges faced with disputes over the admissibility of scientific and technical evidence refer to the manual to help them better understand and evaluate the relevance, reliability and usefulness of the evidence being proffered. The manual is not intended to tell judges what is good science and what is not. Instead, it serves to help judges identify issues on which experts are likely to differ and to guide the inquiry of the court in seeking an informed resolution of the conflict.Study designs – strengths and weaknesses, hierarchy wrt strength of evidenceStatistical significance – focus on point estimate, measure of central tendency, non-SS results not automatically excluded, but a number of federal courts . . .



Liability and Notice

• Litigation requires more than finding that an exposure is unsafe or ineffective.
• It also requires liability or culpability on the part of a defendant.
• Potential causes of action:

• Neglience = duty, breach, causation, and damages
• Failure to warn
• Strict products liability
• Fraud or concealment
• Intentional, negligent, or strict liability misrepresentation
• Breach of implied or express warranties of merchantability

• Notice = when a defendant knew or should have known
• Based on public knowledge
• Based on internal documents produced in discovery, e.g., PV and literature reviews
• Based on third party documents, e.g., FDA and CROs
• Based on expert testimony, e.g., DPA using FAERS, MAUDE, or internal databases

Presenter Notes
Presentation Notes
MOST manufacturers and companies do the right thing.Frankly speaking, my experience has been that, even with companies that’ve been found liable, most scientists and doctors within the company do the right thing and may be overridden by the folks in management.Internal databases and software such as Oracle’s Argus and Empirica



Preponderance and Equipoise

• Preponderance = more likely than not
• Equipoise = as likely as not

• Non-SS but elevated point estimate?
• SS at 90% confidence level?

• How does this translate to statistical significance?
• Some Circuits have established a gating factor insofar as only SS 

results are admissible, e.g., 4th
• Most Circuits, at the judge’s discretion, have translated SS at 95% 

confidence level as meeting preponderance, e.g., 2nd
• Non-SS results are significantly downgraded or used only for 

“context” to corroborate SS findings.
• At least one Circuit has embraced a more progressive reading of 

statistical significance, i.e., 7th

Presenter Notes
Presentation Notes
Statistical significance at 90% confidence level? See environmental epi cancer studies.How does this translate to statistical significance? The answer is NOT cleanly.



Causal Inference Models
• Bradford Hill criteria: strength of association, consistency, specificity, biological gradient or dose-response, 

biological plausibility, coherence, analogy, temporality, and experiment
• See, e.g., Fedak KM, Bernal A, Capshaw ZA, Gross S. Applying the Bradford Hill criteria in the 21st century: 

how data integration has changed causal inference in molecular epidemiology. Emerg Themes Epidemiol. 
2015 Sep 30;12:14.

• Jurists commonly misapply and misinterpret the BH criteria.
• In epidemiology:

• “Viewpoints” to be considered
• Neither exclusive nor dispositive (but see temporality)
• Consideration of non-SS results
• Integration with newer technologies and models

• In law:
• “Requirements” to be applied in checklist
• Exclusive and dispositive

• Arbitrary weighing arising from WoE jurisprudence (not contemplated by BH)
• General exclusion of non-SS results
• Slow to adopt newer technologies and models

• Criticism of epigenetics and omics

Presenter Notes
Presentation Notes
Most courts still rely on, and all courts disproportionately rely on, the original BH criteria to establish legal causation in court cases, notwithstanding the fact that these criteria are nearly 60 years old and newer causal inference models dominate the peer-reviewed literature.Biological plausibility – plausible v. certain, carte blanche epis never qualifiedTemporality – circumscribed to the precise moment that the molecular pathway is perturbed, which is unknown for the majority of disease processes, rather than considering symptoms and diagnosesConsideration of non-SS results – don’t discount the fact that sample error may exceed random error



Equipoise Example

• In re: Camp Lejeune Water Litigation (No. 7:23-CV-897)

• Manuscript under review: Bove FJ. Evaluation of cancer incidence among Marines and Navy 
personnel and civilian workers exposed to contaminated drinking water at USMC Base Camp 
Lejeune: a cohort study. DOI: 10.1101/2024.01.27.24301873.

• Some findings inconsistent with existing CDC (ATSDR) and academic literature
• Plaintiffs may use to elevate non-presumptive injuries
• Defense may use to downgrade presumptive injuries

• Recalculations to establish SS at 90% (or lower) confidence level
Injury Unadjusted 95% HR (per 

Bove)
Unadjusted RR Recalculation (per 
WJL)

Esophageal Cancer 1.23 (1.00, 1.51) 1.1972, P = 0.0852
Laryngeal Cancer 1.20 (0.98, 1.48) 1.1768, P = 0.1276
Non-Small Cell Lung Cancer 1.22 (0.96, 1.55) 1.1962, P = 0.1395
Rectal Cancer 1.12 (0.96, 1.30) 1.0996, P = 0.2115
Multiple Myeloma 1.22 (0.99, 1.51) 1.1985, P = 0.0917
Myeloid Cancers (Including Polycythemia 
Vera)

1.21 (1.00, 1.45) 1.1849, P = 0.0716

Pancreatic Cancer 1.07 (0.91-1.27) 1.0486, P = 0.5683

Presenter Notes
Presentation Notes
Sword and shieldAdjusted = quantitative bias adjustmentWe have enough data in the study to calculate unadjusted risk ratios and rate ratios. Select risk ratios and associated P-values are reported above, the latter of which indicate the threshold confidence levels at which results become statistically significant. For example, esophageal cancer is statistically significant at the 90% confidence level (specifically, at the 1-0.0852 = 0.9148 or 91.48% confidence level). Likewise, multiple myeloma and myeloid cancers including polycythemia vera are statistically significant at the 90% confidence level. If we can reduce the confidence level to 85%, laryngeal cancer and non-small cell lung cancer would get swept in. At the 75% confidence level, rectal cancer would also get swept in. Just wanted to provide you an example of how the stats can be manipulated to sweep in more injuries, but at the expense of higher risk to admissibility.



Other Common Issues

• Misinterpretation of multiplicity-corrected P-values
• See, e.g., Lee S, Lee DK. What is the proper way to apply the multiple 

comparison test? Korean J Anesthesiol. 2018 Oct;71(5):353-360.
• Sibling-controlled analyses v. negative control exposures

• See, e.g., Frisell T. Invited Commentary: Sibling-Comparison Designs, Are 
They Worth the Effort? Am J Epidemiol. 2021 May 4;190(5):738-741.

• See also Sjölander A, Zetterqvist J. Confounders, Mediators, or Colliders: 
What Types of Shared Covariates Does a Sibling Comparison Design 
Control For? Epidemiology. 2017 Jul;28(4):540-547.

• Across jurisdictions, legal causation is out of step with modern causal 
inference models by Rothman, VanderWeele, et al.

• See, e.g., Höfler M. Causal inference based on counterfactuals. BMC Med 
Res Methodol. 2005 Sep 13;5:28.

• See also Invited Commentary: The Continuing Need for the Sufficient 
Cause Model Today. Am J Epidemiol. 2017 Jun 1;185(11):1041-1043.

Presenter Notes
Presentation Notes
I think Thomas Frisell’s commentary published in the American Journal of Epidemiology provides a helpful launching point for the interpretation of mixed negative control results (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8096426/):“In contrast, a series of studies has found prenatal smoking to be associated with offspring hyperactivity or ADHD in the full cohort but not when performing a sibling-comparison study (11–13). If this rejects the causal hypothesis [that prenatal smoking is associated with ADHD], then why is there such a clear dose-response pattern, and why did some (14), but not all (12), negative control studies find an association specific to maternal (vs. paternal) smoking? And what exactly would the family-level confounder be? When evidence seems conflicting, standard adjustment for potential confounders, demonstrating whether or not each could explain the association between exposure and outcome, has superior interpretability.”In other words, when negative controls contradict a sibling analysis, even if the negative controls are mixed, and especially in the context of a measurable dose-response curve, then a standard risk-adjusted, non-sibling model may be superior.---Sibling analyses tend to attenuate to the null more than full cohort as exposure misclassification increases.Sibling analyses may introduce bias by unfavorably eliminating mediators in addition to confounders.



Disproportionality Analysis

• DPA has been used as notice evidence and supplemental line of causation evidence.
• Advantages: real-world use, captures rare and/or latent AEs
• Disadvantages: spontaneous reporting data, case law against AERs
• Frequentist v. Bayesian approaches, e.g., ROR v. EBGM
• Refine methods by employing bi-level controls, i.e., comparator drug and negative 

control events
• Seminal literature:

• Duggirala HJ, Tonning JM, Smith E, et al. Use of data mining at the Food and Drug 
Administration. J Am Med Inform Assoc. 2016 Mar;23(2):428-34.

• Rothman KJ, Lanes S, Sacks ST. The reporting odds ratio and its advantages over 
the proportional reporting ratio. Pharmacoepidemiol Drug Saf. 2004 
Aug;13(8):519-23.

• Elashoff M, Matveyenko AV, Gier B, Elashoff R, Butler PC. Pancreatitis, pancreatic, 
and thyroid cancer with glucagon-like peptide-1-based therapies. 
Gastroenterology. 2011 Jul;141(1):150-6.

Presenter Notes
Presentation Notes
Also, although the controls (drugs and events) were prospectively defined, the analysis makes certain assumptions about these controls that cannot be easily tested. One assumption is that the control events are not causally related to either the test drugs or the control drug. The events were chosen based on a review of available reported adverse event data for these drugs, but proving a negative is difficult. A second assumption is that, conditional on control event counts, the test events are not subject to reporting bias. That is, the control event counts serve as a surrogate for any differential reporting bias between the drugs. It is possible that alternate control drugs and/or alternate choices for control events could lead to different conclusions. However, we believed that restricting the analysis to prospectively defined controls and limiting the number of possible analyses would avoid many of the biases of a data-mining approach, given the large scope of the AERS database. To directly address this potential concern, we repeated the analysis using an alternate set of control events identified from the top events in the database. In all cases where the original analysis was significant that significance was maintained in the analysis using the alternate control events.



DPA Example

• Context: growing MDL, plausible mechanism, lack of traditional epidemiological data

• Seminal study: Woods RH. Dental Disorders Reported to the FDA Adverse Event Reporting 
System in Association with Buprenorphine: An Analysis by Ingredient Composition and Route 
of Administration. Curr Drug Saf. 2024;19(2):261-267.

• Manuscript in preparation by WJL et al.

• Comparison of dental problems (tooth loss, tooth erosion, and dental caries) between oral 
suboxone (buprenorphine/naloxone) and oral methadone

• ROR = 6.14 (95% CI = 4.93-7.66), EBGM = 1.86 (EB05 = 1.54)
Comparison of Injuries (Tooth Loss, Tooth Erosion, or Dental Caries*) Between Cases 
(Suboxone) and Controls (All Methadone**) 
  Injury (+) Injury (-) Row Totals 

Suboxone 467 19340 19807 

All Methadone 96 24417 24513 

Column Totals 563 43757 44320*** 

*MedDRA Preferred Terms in FAERS 
**Includes Methadone (Intensol), Diskets, Methadose, and Dolophine and excludes Ketalgin (a 
methadone analgesic) 
***Excludes adverse events reporting cases and controls as Suspected Products 

Presenter Notes
Presentation Notes
Plausible mechanism = highly acidified chemical structure to improve dissolvability



Triangulation

• Particularly important in litigations based exclusively on observational 
data, e.g., Tylenol litigation

• See, e.g., Lawlor DA, Tilling K, Davey Smith G. Triangulation in 
aetiological epidemiology. Int J Epidemiol. 2016 Dec 1;45(6):1866-1886.

• “Triangulation is the practice of obtaining more reliable answers to 
research questions through integrating results from several 
different approaches, where each approach has different key 
sources of potential bias that are unrelated to each other.”

• “With respect to causal questions in aetiological epidemiology, if 
the results of different approaches all point to the same conclusion, 
this strengthens confidence in the finding.”

• “This is particularly the case when the key sources of bias of some 
of the approaches would predict that findings would point in 
opposite directions if they were due to such biases.”

Presenter Notes
Presentation Notes
RCTs not always possible, when we’re not in clinical equipoiseAlso monographed drugs or 510K devicesUse Tylenol litigation by way of example.Last point – studies of reported exposures with potential non-differential or differential misclassification bias are validated through corroborative biomarker studies.



FRE 702

• [Amended] Rule 702. Testimony by Expert Witnesses
• A witness who is qualified as an expert by knowledge, skill, 

experience, training, or education may testify in the form of an 
opinion or otherwise if the proponent demonstrates to the court 
that it is more likely than not that:

• the expert’s scientific, technical, or other specialized knowledge 
will help the trier of fact to understand the evidence or to 
determine a fact in issue;

• the testimony is based on sufficient facts or data;
• the testimony is the product of reliable principles and methods; 

and
• the expert has reliably applied expert’s opinion reflects a 

reliable application of the principles and methods to the facts of 
the case.

Presenter Notes
Presentation Notes
Amended 12/1/2023, most significant change in almost 25 years, legislative intent to clarify, not change or increase, burden for admissibility of expert testimony.Big picture, evidentiary rules meant to curtail the improper admission of unreliable expert testimony into evidence, so that unreliable science doesn’t reach the jury.In practice, effect of new changes remains to be seen, but concern that it provides a pathway for the courts to overreach their traditional gatekeeping function, as we’ve already seen in some post-amendment Daubert rulings.These changes clarify and emphasize the judge’s role as a true gatekeeper for expert testimony. In practice, courts too often set a low bar for admissibility and cast substantive challenges as things the jury can consider in deciding how much weight to give the expert. Under this approach, only the most obviously flawed expert testimony ends up being excluded. The new Rule 702 aims to correct that practice in two ways.First, the new rule clarifies that the proponent of expert testimony has the burden of establishing all four criteria — parts (a) through (d) — by a preponderance of the evidence. In other words, it’s not enough to present some evidence that an expert’s methods are reliable. The proponent has to prove that the expert’s methods are “more likely than not” reliable.Second, the new language requires a tighter connection between experts’ opinions and the methods they use. The idea here is for courts to be more watchful of experts who exaggerate the conclusions that can be drawn from applying a given method. In the past, courts often viewed this issue as a classic topic for cross-examination. But the new rule emphasizes a judge’s role in first determining whether a specific opinion is “more likely than not” supported by an expert’s methodology.



Daubert v. Merrell Dow Pharmaceuticals 
Inc., 509 U.S. 579 (1993)
• Daubert introduced a five-factor test that requires judges to scrutinize 

not only the expert’s methodology but also the underlying scientific 
principles.

• Under the Daubert standard, the trial court considers the following 
factors to determine whether the expert’s methodology is valid:

• Whether the technique or theory in question can be, and has been 
tested;

• Whether it has been subjected to publication and peer review;
• Its known or potential error rate;
• The existence and maintenance of standards controlling its 

operation; and
• Whether it has attracted widespread acceptance within a relevant 

scientific community.

Presenter Notes
Presentation Notes
Daubert clarifies and expands upon FRE 702. Daubert factors are neither exclusive nor dispositive.Subsequent U.S. Supreme Court cases have clarified the Daubert Standard. In General Electric Co. v. Joiner, 522 U.S. 136 (1997), the Supreme Court ruled that an appellate court may still review whether a trial court abused its discretion to admit or exclude expert testimony.In Kumho Tire Co. v. Carmichael 526 U.S. 137 (1999), the Supreme Court ruled that the Daubert Standard may apply to non-scientific testimony, meaning "the testimony of engineers and other experts who are not scientists."  Along with Daubert, these cases are often referred to as the “Daubert Trilogy.” Federal Rule of Evidence 702 was modified based on these cases.To challenge expert testimony as inadmissible under the Daubert Standard, opposing counsel may bring a pretrial motion, including a motion in limine.  Usually, a motion attacking the admissibility of expert testimony will be brought after the close of discovery, with a hearing held prior to trial.



Frye v. United States, 293 F. 1013 (D.C. Cir. 
1923)
• The Daubert standard applies in all federal jurisdictions.
• In most state jurisdictions, the Frye standard has been 

superseded by the Daubert standard.
• States still following Frye include: CA, IL, MN, MY, PA, WA, 

and, until recently, NJ.
• Frye focuses on only one prong of Daubert inquiry: “general 

acceptance” of expert’s methodology, ideas, and/or 
strategies.

• Practical considerations

Presenter Notes
Presentation Notes
Attenuated standards for the admissibility of expert testimony in some state jurisdictionsNJ = 2023Practical considerations:In practical application of this standard, those who were proponents of a widely disputed scientific issue had to provide a number of experts to speak to the validity of the science behind the issue in question.Novel techniques, placed under the scrutiny of this standard, forced courts to examine papers, books and judicial precedents on the subject at hand to make determinations as to the reliability and "general acceptance.“Forum considerations if science in your case is mature or still developing. Frye may be better if mature.



Recent Trends in Federal Courts

• Working with, inter alia, the Boston Congress of Public Health to bring light to these issues
• Forthcoming manuscript entitled “Revisiting Daubert: Ensuring Equity and Integrity in the 

Admissibility of Scientific Testimony” in the HPHR Journal (formerly the Harvard Public Health 
Review)

• Courts have, alarmingly and increasingly, applied the peer-review prong of Daubert as a sine qua 
non.

• Moreover, courts have circumscribed expert testimony insofar as it cannot exceed express 
limitations identified in the literature.

• Discordance between scientific and legal writing wrt limitations, next steps, and causal 
language

• Precludes litigation for emergent safety issues for which the science is still developing

• Defense experts can generally rely on industry-sponsored studies not available to plaintiffs’ experts.

• The admissibility of scientific testimony should turn on whether the expert reliably applied generally 
accepted methodologies to analyze the scientific data, not whether they were the first to do so.

• Experts routinely apply established methodologies to underlying scientific data when performing 
original research in their ordinary practice.



William J. Lee, J.D., M.S.
Director, Scientific Practice Group
Kershaw Talley Barlow, P.C.
Email: williamlee@ktblegal.com
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