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Dear Mr. Miceli,

The purpose of this report is to analyze the role, if any, of trichloroethylene (TCE) and
tetrachloroethylene (PCE) as a cause of Parkinson’s disease (PD). I provide a summary of the
literature on PD epidemiology, environmental risk factors for PD, TCE and PCE as causes of PD,

and mechanisms behind the relationships.

Qualifications

I have a Master of Science in Public Health in Epidemiology, and a Doctor of Philosophy in
Epidemiology from the University of Alabama at Birmingham, followed by a post-doctoral
fellowship in neuroepidemiology at Columbia University. I have been an Assistant Professor of
Epidemiology at Columbia University since completing my training. My research focuses on
infections as risk factors for poor outcomes such as mortality, stroke, heart attack and
cardiovascular disease as well as risk factors for stroke, stroke outcomes, and how the
intersection of infections and strokes can lead to cognitive decline. I have over 200-peer
reviewed, published papers including publications on neurological outcomes and risk factors for
outcomes after environmental exposures. My research includes collaborations with multiple
U.S. and international institutions. I have been awarded National Institutes of Health (NIH)
Research Grants as a Principal Investigator investigating sepsis as a risk factor for stroke and
influenza as a risk factor for cardiovascular disease. I have served as the methods expert and co-
investigator on over 15 other NIH or equivalent research grants. I have served as a peer reviewer

for journals including The Lancet, JAMA, American Journal of Epidemiology, Epidemiology and
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Infection, and American Public Health Association Journal. 1 mentor MPH and PhD students
and early career faculty members on their research projects: specifically, how to correctly apply
epidemiologic methods to their projects, analyze and interpret data, and disseminate results. |
have taught courses on Neurological Epidemiology and served as a mentor for the
neuroepidemiology fellowship at Columbia University. I serve on the MPH and Doctoral
admissions committees for the Mailman School of Public Health at Columbia University, and I
was the chair of the Doctoral Qualifying Methods Exam committee. Please see my CV for

additional details.

Epidemiology is a field of study that investigates the determinants and distributions of disease,
and neurological epidemiology is a subset of epidemiology that studies risk factors,

determinants, distributions, and outcomes of neurological outcomes. Epidemiology as a field
incorporates statistics and epidemiologic methods to assess causal factors in observational
studies. These methods have been developed in order to apply rigorous research methodology to
observational studies of clinical questions, many of which are not appropriate to study using
randomized controlled trials. Additionally, epidemiologic methods apply similar research and
methodological techniques to evaluate causal factors as do randomized controlled trials and
meta-analyses. Epidemiologists are trained in these methods and apply them to data and chosen
content areas. This report will utilize epidemiologic and evidence-based medicine approaches to
evaluate the findings reported in the literature, particularly the Bradford Hill Criteria, which are
now referred to as Hill’s Lists of Standards for Inference in epidemiologic texts and referred to as
Bradford Hill considerations in this report, as not all of the considerations are needed to
determine causality.! The Hill considerations will be addressed at the end of this report. These
include: temporality, strength of association, consistency, specificity, biologic gradient/exposure-
response, plausibility/biologic-plausibility, coherence, experiment, and analogy.! The measure of
association, such as odds ratios or risk ratios, and 95% confidence intervals (95%CIs) will be
presented for key findings in this report. The measure of association provides information on the
strength of the association, and the 95%CI provides information on the level of precision around

the measure of association.'

Statistical significance will not be used in determining evidence for causality as the limitations to

significance testing outweigh the benefits.! Statistical significance is determined by sample size
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(including sample size within exposure or outcome groups), and strength of the measure of
association. When a measure of association is statistically significant this means the relationship
observed (or one greater) is not likely due to chance. If a result does not meet the threshold for
statistical significance this can be due to bias or chance, but often times is due to either small
sample sizes or a weak measure of association. A result can be statistically significant but
clinically meaningless, and vice versa. If the sample size is large enough, a meaningless measure
of association (e.g., odds ratio of 1.01 for a binary exposure of interest) will be statistically
significant. Whereas the opposite stands such as in circumstances where a large measure of
association is calculated but statistical significance is not reached due to small sample sizes,
either overall or in specific groups being evaluated. The information presented in this report is
based on my education, training, and experience as an epidemiologist, and the materials cited
herein and reviewed in forming my opinions. I am providing my most recent curriculum vitae
which outlines my qualifications, experience, and publications more fully. My opinions are all

stated to a reasonable degree of scientific certainty.

Parkinson’s Disease Epidemiology

Parkinson’s disease (PD) is a neurodegenerative disorder that results in movement and non-
movement-related symptoms. The neurodegeneration takes years to cause symptoms resulting in
PD incidence typically occurring later in life, with peak incidence between the ages of 70-79.>
PD is often precipitated by a prodromal phase of PD, which can last up to 20 years, when non-
motor symptoms start to present prior to the onset of classic PD symptoms.®> A number of factors
are associated with the risk of PD, however, PD is largely thought of as a disorder brought about
due to environmental contaminants. As of the 2016 Global Burden of Disease assessment, six
million people were living with Parkinson’s disease (PD) globally, with disability and death
rising faster than any other neurological disease in the world.* PD is a progressive disease that
includes both movement disorder symptoms and cognitive and behavioral elements brought
about by the damage and death to nerve cells resulting in symptoms that include problems with
movement, tremors, stiffness, and impaired balance, among other symptoms.>® The most
common PD symptoms result from death or damage to neurons in the substantia nigra, an area

near the base of the brain, resulting from the loss of 60-80% of dopamine-producing cells in this
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area.’ Being a degenerative disease, PD disease duration can span decades with slow
progression resulting in accumulating disability.’ There are four primary symptoms of PD: (1)
tremor, (2) rigidity, (3) bradykinesia, and (4) postural instability.” Additional symptoms of PD
include olfactory dysfunctions, neuropsychiatric disorders, cognitive impairment, autonomic

dysfunctions, and gastrointestinal disturbances, among other symptoms.®

Risk factors for PD include increasing age, male sex, familial history, and environmental
exposures.>° The recent increases in PD incidence and prevalence were thought to be due to an
aging population, however, the increasing rate of PD outpaced the expected rate of PD due to
aging, indicating aging alone is not responsible for the increasing rate of PD.* Age itself is not
thought of as a risk factor for PD, however, increased age allows for more exposure time to
environmental exposures and toxicants and enough time for PD to manifest.” Genetic factors
contribute to the risk of PD, however, pure genetic causes of PD only account for ~2-5% of PD
cases.!®!! Leucine-rich repeat kinase 2 (LRRK?2) activity from LRRK2 mutations are known to
cause PD.!? LRRK2 variants elevate LRRK2 kinase activity resulting in endosomal dysfunction,
oxidative stress, and dysregulation in vesicular trafficking.!* Elevated LRRK2 kinase activity
alone is not enough to cause PD in people who have the LRRK2 mutation.!> LRRK2 mutations
are the most common genetic cause of PD, but have incomplete penetrance and are only present
in 2-3% of people with PD.!* The role of genetics in PD suggests factors other than inherited
genes are the cause of PD.!>!® Additionally, genetics can facilitate the development of PD in
people exposed to environmental contaminants, particularly in populations with mutations in

genes that encode for metabolizing toxins.!”!#

The majority of PD is labeled idiopathic. Idiopathic is a term used in clinical medicine when
there is no known cause of a disease or condition. However, the term can also be used when
other known causes have been ruled out. It can also be used to describe a condition for which a

known cause has not yet been determined.

It is widely accepted that other factors besides age and genetics are necessary for PD to
develop.!” Environmental factors related to PD include exposure to pesticides, exposure to
solvents, and traumatic brain injury, with the main known cause of PD being environmental
toxins.?’ Rates of PD are highest in industrialized nations with rates of PD rising rapidly in

industrializing nations.*
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Environmental Solvent Exposures and Risk of PD

Interest in environmental exposures as a cause of PD increased following a 1983 report
highlighting 1-methyl-4-phenyl-1,2,5,6-tetrahydropyridine (MPTP) and 1-methyl-4-phenyl-4-
propionoxy-piperidine (MPPP) use and subsequent parkinsonian symptoms.?! The results of this
report prompted further studies evaluating pesticide use and other environmental contaminants,
including solvents, as risk factors for PD. The first report of parkinsonian symptoms induced by
solvent abuse was a 1994 case report describing acute parkinsonism following heavy abuse of a
solvent.?? A 1998 case-control study identified a relationship between well water use for at least
10 consecutive years and occupational exposure to chemicals, specifically organic solvents, with
increased risk of PD.?* This study built on the case report by Uitti et al.,** further supporting the
burgeoning hypothesis implicating environmental and occupational risk factors in the
development of PD.?* To explore whether exposure to solvents resulted in different PD
presentations a study of patients with PD found that exposure to solvents was directly
responsible for earlier PD symptom onset and more severe symptoms.>* Laboratory studies were
then initiated investigating the potential biological mechanisms between solvents and PD risk,
and identified toxic effects on the dopaminergic pathways.>> A 2003 meta-analysis evaluating
pesticides and solvents on PD risk found a strong relationship between solvents and PD risk
(standardized odds ratio (sOR) 1.35, 95% Confidence Interval (CI) 1.09-1.67) with the
relationship being even stronger in higher quality studies (SOR 1.58, 95%CI 1.23-2.04).26 These
studies were foundational in establishing the link between solvent use and PD risk and provided

the foundation for further investigations into types of solvents and risk of PD.

Trichloroethylene (TCE), tetrachloroethylene (PCE), and PD

Two specific solvents of interest in the role of environmental exposures on PD are
trichloroethylene (TCE) and tetrachloroethylene (PCE). TCE and PCE are closely related to each
other with PCE containing one additional chlorine atom compared to TCE. TCE has long been
implicated as a cause of several poor health outcomes including numerous cancers, neural tube

defects, and PD.?” While the epidemiologic evidence on the relationship between any type of
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solvent and PD is inconsistent,?® the relationship between specific solvents, such as TCE, and PD
is an exception to this statement. There is consistent and substantial evidence supporting the
relationship between TCE exposure and PD.?>?° The route of exposure for TCE includes
inhalation, dermal exposure, and ingestion.*® All exposure routes pose health risks,?” however,
inhalation of TCE is a particularly potent route of exposure that results in highly powerful
dopaminergic neurodegeneration.>! Oral consumption of TCE leads to toxic metabolites
accumulating in the body resulting in dopamine neuron degeneration.’* Because PCE is more
lipophilic than TCE, it has greater bioaccumulation resulting in greater toxic accumulation.?* 3
Additionally, both TCE and PCE readily evaporate from contaminated water resulting in indoor
air pollution through vapor intrusion.*® Inhalation of TCE and PCE may be an even more potent
route of exposure than ingestion as inhalation circumvents the liver and allows for the
compounds to cross the blood-brain barrier.’” The findings from epidemiologic studies on the
human health risk posed by TCE and PCE has been found unreasonable by the US

Environmental Protection Agency and resulted in the request to ban these substances.*>*

The link between TCE exposure and PD has been hypothesized since 1969.*° TCE as a cause of
PD was first described in a 1999 case-report describing the case of a woman who developed PD
after 7 years of TCE exposure.*! The authors expanded on this case by evaluating TCE exposure
on neuronal death in mice finding that mice exposed to TCE presented significant dopaminergic
neuronal death when compared to the control group.*! A 2008 case study built on the work
evaluating solvents and PD risk by evaluating workers in a factory with TCE exposure.** Of the
65 people who were included, 3 people who were directly adjacent to the TCE source with
chronic inhalation and dermal exposure to TCE developed PD.** There were 21 people who were
stationed further away from the TCE source resulting in respiratory exposure only resulting in

reported symptoms of parkinsonism.*

A 2012 study evaluating the risk of PD in twins discordant for PD was the first epidemiologic
study to explicitly explore the relationship between TCE and PD as well as PCE and PD.** This
study found that any exposure of TCE, as evaluated through occupational exposure assessment
methods, was associated with a 500% increased risk of PD, and was statistically significant
(adjusted odds ratio (aOR) 6.1, 95%CI 1.2-33).* Furthermore, the risk of PD after PCE exposure

was even stronger with a 950% increased risk of PD after PCE exposure, but not statistically
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significant (aOR 10.5, 95%CI 0.97-113).* There were half as many people exposed to PCE
compared to TCE in this study.** The low prevalence of PCE exposure is the driving force
behind the association between PCE and PD not being statistically significant despite the
incredibly strong association.*> As described above, statistical significance is driven by sample

size and magnitude of the association.

The Goldman authors also analyzed a combined category of “TCE or PCE(labeled as PERC in
their study)” as a separate category of exposure on the risk of PD.** The authors combined TCE
and PCE into a single category due to the shared toxic properties of TCE and PCE (labeled as
PERC in their study).***® As shown in the table below (Figure 1),* in evaluating the combined
risk of TCE and PCE (labeled as PERC in their study), they found a 790% increased risk of PD
after exposure to “TCE or PCE” (aOR 8.9, 95% CI 1.7 — 47) Foomote 1

Solvent Case™/ Case™/ Case™/ Case™t/ Ever/Never P
Control™ Control ™ Control™ Control™ Exposed,
OR (95% CI)

Toluene 72 11 9 7 1.3 (0.5-3.3) >0.2
Xylene 88 6 2 3 2.2 (0.4-12) >0.2
n-Hexane 85 6 7 1 1.3 (0.4-4.1) >0.2
CCly 74 14 9 2 2.3 (0.9-6.1) 0.088
PERC 93 1 0 10.5 (0.97-113) 0.053
TCE 87 9 2 1 6.1 (1.2-33) 0.034
TCE or PERC 85 11 2 1 8.9 (1.7-47) 0.010
Any of 6 solvents 51 19 14 15 1.7 (0.8-3.7) 0.16
Any of 4 excluding 53 18 15 13 1.5 (0.7-3.1) >0.2

TCE and PERC

“Ever exposure, adjusted for respondent type and smoking.
CCly = carbon tetrachloride; CI = confidence interval; OR = odds ratio; PD = Parkinson disease; PERC = perchloroethylene
(recrachloroethylene); TCE = trichloroethylene.

Figure 1. Table 3 from Goldman et al. 2012 Solvent Exposure Frequencies and Adjusted Pairwise
Odds Ratios in PD-Discordant Twins (n = 99 pairs). Note the numbers in the table reflect pairs and not

! The authors noted their combined category of “TCE or PERC” was included “because the compounds are thought
to share toxic properties.” citing Bringmann G, God R, Feineis D, et al. The TaClo concept: 1-trichloromethyl-
1,2,3,4-tetrahydrobeta-carboline (TaClo), a new toxin for dopaminergic neurons. J Neural Transm Suppl.
1995;46:235—-44. [PubMed: 8821060]; Lash LH, Fisher JW, Lipscomb JC, Parker JC. Metabolism of
trichloroethylene. Environ Health Perspect. May; 2000 108(Suppl 2):177-200. [PubMed: 10807551]; and, Lash LH,
Parker JC. Hepatic and renal toxicities associated with perchloroethylene. Pharmacol Rev. Jun; 2001 53(2):177-208.
[PubMed: 11356983].
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The combined category’s statistically significant finding is telling in that by combining TCE and
PCE the authors were able to increase the sample size sufficiently to result in findings that are
statistically significant in combination with a strong measure of effect. This further supports, or
in fact demonstrates, that the number of people in the study (study power, or lack thereof) was
driving whether the relationship between PCE and PD is demonstrated with statistical
significance or not when PCE was evaluated on its own. Additionally, this finding illustrates the
importance of the combined effects of TCE and PCE on PD.* This study further highlighted the
long latency period of PD as the time from TCE or PCE exposure to PD ranged from 10-40

years.

A 2021 case-control study based in Finland used occupation as a proxy for solvent exposure as a
risk factor for PD.*’ The authors found that occupations with a potential exposure to chlorinated
hydrocarbon solvents, including TCE, had an increased risk of PD.*’ The measures of association
found in this study are likely a conservative estimate of the association between solvent and risk
of PD as the use of occupation as a proxy to solvent exposure overestimates actual exposure

thereby driving the association closer to the null.

TCE/PCE Exposure from Camp Lejeune and PD Mortality

The role of TCE and PCE on PD gained interest and received considerable attention over the last
decade, particularly concerning the contaminated water at Camp Lejeune, a Marine base in North
Carolina. The drinking water at Camp Lejeune was contaminated with TCE and PCE, and other
volatile organic compounds (VOCs), over 30 years resulting in levels of TCE and PCE up to
3000 times the permitted safety standards.*® This resulted in Marines and civilians living and
working at Camp Lejeune being exposed to TCE and PCE through the water they used for
drinking, cooking, and bathing for this 30-year period. Exposure to TCE and PCE was through
ingestion, inhalation, and dermal contact.*” For the purposes of my opinions stated in this report
I will be assuming the median levels of TCE and PCE as set out Goldman, et al., 2024 (TCE
median 366ug/L, PCE median15.4pg/L)for Hadnot Point,’* and in the Agency for Toxic
Substances and Disease Registry (ATSDR) Assessment of Evidence for the Drinking Water
Contaminants at Camp Lejeune and Specific Cancers and Other Diseases, January 13, 2017, pp.
151-152 (TCE median 3.5366pug/L, PCE median 84.9ug/L) for Tarawa Terrace.*” The findings of
Goldman, et al. 2024 will be addressed later in this report.>
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To evaluate whether people who lived or worked on Camp Lejeune were at higher risk of PD a
2014 cohort study compared civilian, full-time workers at Camp Lejeune to a similar group of
people at Camp Pendleton, in California, on the risk of mortality.’! The use of civilian, full-time
workers in this study provided the opportunity to evaluate the relationship between the
contaminated water and risk of mortality in people who were only exposed to the contaminated
water when they were at work, a lower exposure threshold than people residing on base. A prior
Bove et al. 2014 study evaluated TCE/PCE and mortality in marine and naval personnel,
however, there were not enough PD deaths to include PD in the analysis.’?> Evaluating the
civilian population at Camp Lejeune removed any of the concerns regarding exposures during
military deployment interacting with the relationship findings between TCE/PCE exposure and
PD mortality.? The 2014 civilian cohort study compared populations from 2 bases, a study
design approach to reduce the influence of outside factors on the evaluation of the relationship
between TCE/PCE and PD mortality. The Camp Lejeune and Camp Pendleton populations used
in this study were similar with regard to occupation, months employed, and education.’® The
length of exposure was influenced by length of employment (median length of employment at
Camp Lejeune in this study was 2.5 years), indicating that 2 years on base is sufficient to
increase the risk of PD.’! The authors found an increased risk of mortality due to PD in the
people who worked at Camp Lejeune compared to Camp Pendleton (adjusted hazard ratio (aHR)
=3.13, 95% CI:0.76, 12.86).>! Even though the relationship is not statistically significant, the
incredibly strong measure of association indicates that it is likely that if the sample size was
larger the relationship would likely be statistically significant with a strong measure of
association. There was a very small number of people who died due to PD in both populations,
resulting in sample size constraints and reduced power. The small number of people who died
due to PD is not unexpected as despite the high morbidity associated with PD the disease has a
largely normal life expectancy.”® Additionally, the authors estimated cumulative exposures to
TCE and PCE to evaluate the contaminant-specific effects on risk of PD mortality.”! Cumulative
exposures were above the median for most of the PD deaths.>! In the Camp Lejeune population,
4 of the 5 people with PD deaths were above the median cumulative exposure for PCE and
TCE.>! Cumulative TCE exposure over the median increased the risk of PD death 151% (aHR
2.51,95%CI 0.21-30.76), while cumulative PCE exposure over the median increased the risk of
PD death 168% (aHR 2.68, 95%CI 0.22-33.28)).>! Even though the relationships described in
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this study were not statistically significant, the incredibly strong measure of association indicates
that it is likely that if the sample size was larger the relationship would likely be statistically
significant. This relates to the power of the study. A study that is underpowered will many times
demonstrate a robust effect (e.g., a strong measure of association) via the adjusted hazard ratio
but will also demonstrate a relatively wide confidence interval, and a lower bound below 1.0,

rendering a finding that has a strong measure of association but is not statistically significant.

A 2024 cohort mortality study built on the 2014 findings by Bove et al. 2014°! by expanding the
Camp Lejeune and Camp Pendleton cohorts to include military personnel and incorporating a
longer follow-up.>* The Bove et al. 2024 study found the Camp Lejeune population to have a
higher risk of PD mortality than the Camp Pendleton population (Marine/Naval personnel aHR
2.05, 95%CI 0.86-4.87; Civilian personnel aHR 1.21, 95%CI 0.72-2.04), however, the total
number of PD deaths remained small contributing to the non-statistically significant finding.>*
Again, this appears to demonstrate an underpowered study rather than a lack of effect. Similar to
the 2014 study, the small number PD deaths contributed to the non-statistically significant
findings. The strong measures of association indicates that it is reasonable to postulate that if the
sample size were increased the associations would likely be statistically significant. Furthermore,
the authors explored whether base duration explained some of the findings between contaminant
exposure and PD mortality and found that regardless of whether the duration was low (aHR 2.07,
95%CI 0.62-6.95), medium (aHR 2.63, 95%CI 0.91-7.66), or high (aHR 1.59, 95%CI 0.51-4.96)
the strong association remains between Camp Lejeune and risk of PD mortality. The authors
conducted a quantitative bias analysis to explore whether exposure misclassification contributed
to the findings.>* For both the civilian and military populations exposure misclassification did not

contribute to the findings.>*

TCE/PCE Exposure from Camp Lejeune and PD

There are limitations with using PD mortality as a proxy for PD since PD patients have a largely
normal life expectancy. The Agency for Toxic Substances and Disease Registry (ATSDR)
conducted a morbidity study on former marines, employees, and dependents exposed to
contaminated drinking water at Camp Lejeune.> This study deployed surveys to people who had

lived and worked at Camp Lejeune and as a comparison Camp Pendleton with a 31% response
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rate.>® Of note, there was a difference in age for civilians compared to the military sample in this
study: 51% of the civilians were 65 or younger, while 93% of the military population were
younger than 65.> This is an important distinction as PD is typically not identified until later in
life with 90% of diagnoses occurring after age 65.> The younger military population included in
this survey contributed to very low occurrences of PD within that population resulting in sparse
data.>> Among civilians, the relationship between TCE/PCE and PD was strong (aOR 3.1,
95%CI 1.2-8.3).>> The authors found the results of this study were in support of the prior

ATSDR report concluding evidence of causality for TCE and PD was equipoise and above.*3

The limitations of studying PD mortality by Bove et al. 2014°! and using a survey to assess risk
of PD° led to a separate 2023 study evaluating the risk of PD and prodromal symptoms of PD
between the Camp Lejeune and Camp Pendleton populations. The prodromal phase of PD is a
phase when non-motor symptoms predate the onset of classic PD symptoms.* Prodromal PD
symptoms include constipation, hyposmia, possible REM-sleep behavior disorder (RBD),
depression, anxiety disorder, and cognitive impairment.* This phase can last up to 20 years
before the onset of classic symptoms.® This study found the Camp Lejeune population had a 70%
higher risk of PD (aOR 1.70; 95%CI 1.39-2.07).>¢ Additionally, the findings were similar for
higher risk of prodromal PD diagnoses, or pre-PD diagnoses, including tremor (aOR 1.19,
95%CI 1.09-1.29) and higher cumulative prodromal risk scores (aOR 1.18, 95%CI 1.06-1.32) in
the Camp Lejeune population compared to the Camp Pendleton population.”® It is significant that
overall PD and these prodromal pre-PD diagnoses all demonstrated clear association, and all
demonstrated effect with statistical significance. The increased risk for prodromal PD identifies
populations who are progressing towards PD. This is important particularly here where ATSDR
was studying a disease that is typically diagnosed > age 65, and in an admittedly younger
cohort.? Because, as stated earlier, prodromal symptoms may precede formal PD diagnosis by as
much as 20 years, identifying these diagnostic markers in the younger cohort offers critical

foreshadowing of which populations might be on the path to PD.

The authors conducted a subgroup analysis limiting the PD diagnosis prior to 2017 and found the
risk of PD for people in Camp Lejeune remained, but was attenuated compared to the Camp
Pendleton population (aOR 1.28, 95%CI 1.00-1.64).%® Risk of probable PD was higher for the
Camp Lejeune population compared to the Camp Pendleton population (aOR 1.81, 95%CI 1.46-
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2.24).5¢ This study found that 3 months exposure to TCE/PCE was sufficient for developing
PD.%¢ These robust findings and clear associations precipitated a JAMA Neurology editorial
accompanying this publication stating “The research done by Goldman et al. increases the
certainty that environmental exposures to TCE and PCE contribute importantly to the cause of
the world’s fastest-growing brain disease” and emphasizing the acceptance of TCE and PCE as

causes of PD in the field of neurology.’’

Because alternative explanations, such as genetics, could be suggested as an explanation for the
example of the increased incidence at Camp Lejeune, it should be addressed. It is highly
improbable the difference in the risk of PD between Camp Pendelton and Camp Lejeune, in
closely matched cohorts of both military personnel and civilians is due to genetic factors. This is
illustrated by calculating the excess attributable risk percent using data from this study. The
attributable risk percent for developing PD due to TCE/PCE exposure in this population is
44.7%, meaning 44.7% of the PD risk is explained by exposure to TCE/PCE at Camp Lejeune,
the only major difference between the two populations. This study was sufficiently powered and
had sufficient sample sizes resulting in both statistically significant and clinically relevant
findings, including in sub analyses, further supporting the clinically relevant findings from
studies with smaller samples where findings did not meet statistical significance. The
consistency in the findings across these studies with robust measures of association supports
prior statements regarding sample size concerns as well as supports the consistent findings of

robust associations between TCE/PCE and PD.

Following the 2023 study on PD risk in Camp Lejeune populations questions arose regarding the
role of TCE/PCE exposure on PD symptoms and progression. A cohort study conducted on a
population of people from Camp Lejeune exposed to volatile organic compounds and evaluated
whether volatile organic compound (VOC) exposure (including TCE and PCE) is a risk factor
for PD progression.>® The authors found people who were exposed to VOCs at Camp Lejeune
had faster progression to markers of PD progression including psychosis (aHR 2.19, 95%CI
0.99-4.83), falls (aHR 2.64, 95%CI 0.97-7.21), fractures (aHR 2.44, 95%CI 0.91-6.55), and
death (aHR 1.12, 95%CI 0.52-2.41).>° As the exposure to VOCs increased the risk of PD
progression increased for psychosis (aHR 2.14, 95%CI 1.43-3.19), fall (aHR 2.86, 95%CI 1.77-
4.61), and fracture (aHR 2.12, 95%CI 1.31-3.43).° The authors noted that TCE was the major
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contaminant, and that a causal association was supported, and recognized that PCE was “the

other predominant contaminant,” but is less studied.>® Feotnote 2

The robust findings from the above studies and laboratory studies on the role of organic solvents
and PD has led to the conclusion that PD is predominantly an environmental disease.?’ This is
particularly concerning as prevalent use and widespread contamination of TCE/PCE results in
people not knowing they were exposed.?®>® The resulting underestimate of TCE/PCE exposure
results in a significant underestimate of the influence of TCE/PCE on PD. Further, because there
is evidence that Camp Pendleton is now also a Superfund site, with unknown and uncertain
contamination with like VOCs during the years relevant to the Camp Lejeune contamination, any
common contaminants — if there were any during relevant timeframes -- between Camp Lejeune
and Camp Pendleton would only skew the comparison-driven risks toward the null, and

understate the demonstrated risks.

Mechanism of Action

The epidemiologic link between TCE and PD is strongly supported by decades of research in
laboratory settings. Many of the mechanisms relating TCE to PD are thought to be similar for
PCE as PCE differs from TCE through an additional chlorine atom.**-%

TCE and PCE are both lipophilic resulting in distribution throughout tissues in the brain and
body.> During TCE and PCE breakdown they share a common metabolite, such as 1-
trichloromethyl-1,2,3,4-tetrahydro-p-carbolin, that is implicated in toxicity resulting in
mitochondrial dysfunction.’*®® The neurotoxicity of TCE has been well described for decades,
whereas the underlying mechanisms behind TCE and subsequent neurodegeneration are a recent
development with multiple potential mechanisms hypothesized behind TCE causing
neurodegeneration and PD. The neurotoxicity of PCE has received less attention in the scientific
literature, however, the evidence that is available implicates PCE as just as toxic, if not more so,

than TCE. The structural similarities between TCE and PCE, the commonality of known

2 The fact that PCE has received less attention in the scientific literature is discussed in greater detail in the report of
Jason Cannon, PhD, Dr. Cannon, a neurotoxicologist, explains the structural and functional similarities of PCE and
TCE, their toxicities, and the relative attention devoted to TCE and PCE in the scientific literature. I reviewed the
Cannon report for context and to further understand the relative similarities and toxicities of the VOCs. I have,
however, conducted my own review of the literature in forming my opinions stated in this report.
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metabolites, and the co-occurrence of TCE and PCE in exposures support extrapolating the toxic

effects identified in TCE studies to PCE. Sce footnote2

These mechanisms include the inhibition of mitochondrial complex I activity,*>42:61:62

causing
induction of LRRK2 activity that is similar to LRRK2 mutations known to cause PD,®
disruption of a-synuclein accumulation, aggregation, and misfolding,

32426465 microbial alterations within the gut microbiome after consumption

neuroinflammation,
of TCE similar to changes seen in idiopathic PD, and degeneration of dopaminergic

neurons. 324142626367 A dditionally, there is an intensifying effect between the link of organic
solvents, including TCE and PCE, and PD within certain populations with an increased risk of
PD. This is particularly relevant for populations who are predisposed to PD through genetic
predisposition to PD.®! People with a genetic predisposition to PD are particularly vulnerable to
the toxic effects of TCE/PCE as the combined effects from accumulating proteins due to genetic
mutations coupled with toxic effects from build-up of TCE/PCE result in the subsequent
development of PD. Furthermore, people who have mutations in genes responsible for the
metabolism of toxins or defense against toxins are not able to metabolize TCE/PCE resulting in
the greater accumulation of toxic metabolites from TCE/PCE and subsequent development of

PD.%® These gene-environment interactions are why only some individuals exposed to TCE/PCE

develop PD.”

The level of exposure to TCE needed to cause disease has also been of great interest. It is widely
accepted that high-dose exposure to TCE leads to PD or PD like symptoms.*® However, exposure
to lower doses of TCE has been implicated in dopaminergic neurodegeneration as well.*! Due to
the under-capture of TCE exposure it is likely there are many people considered “unexposed”
who have had low doses of exposure. A review by Dorsey et al. highlights the difficulties in
assessing exposure to TCE and includes 7 specific case examples of TCE-induced PD reiterating
the likely under-reporting of TCE exposure and highlighting the role of the long latency period
of PD in evaluating environmental factors.?’ Dorsey et al. highlighted the role of TCE exposure
as an invisible and highly preventable cause of PD, as well as TCE’s contribution to the global

rise in PD.?°
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Causal Assessment of TCE/PCE and PD

I have reviewed portions of the Camp Lejeune Justice Act of 2022, and specifically Sec. 2, (b),
“Burdens And Standard of Proof.”

“(1) IN GENERAL.—The burden of proof shall be on the party filing the
action to show one or more relationships between the water at Camp Lejeune
and the harm.

(2) STANDARDS.—To meet the burden of proof described in paragraph
(1), a party shall produce evidence showing that the relationship between
exposure to the water at Camp Lejeune and the harm is—

(A) sufficient to conclude that a causal relationship exists; or

(B) sufficient to conclude that a causal relationship is at least as likely as
not.”
Further, the ATSDR described in its 2017 Health Assessment (1/13/2017) equates the standard
used in its Health Assessment of “equipoise or above” with the Camp Lejeune Justice Act’s

standard of “at least as likely as not.”*

The literature on the relationship between TCE/PCE and PD supports concluding a causal link
between TCE/PCE and PD when applying these burdens and standards of proof. This is further
supported by the ATSDR conclusions that the evidence for causality between TCE and PD was
equipoise and above.*’ The relationship between PCE and PD that has been further refined in the
literature and data reviewed above support the causal relationship between PCE and PD as

“equipoise or above”.

To further evaluate the causal link between TCE/PCE and PD the following explores how the
literature on TCE/PCE and PD fits within an application of the Bradford Hill considerations.®
The considerations first explained by Sir Austin Bradford Hill are intended to be used as tools to
understand, assess, and view evidence supporting causal relationships, or not.%’ As illustrated in
Table 1 and the paragraphs below the majority of Bradford Hill considerations are met when

evaluating the relationship between TCE/PCE and PD.
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Table 1. Bradford Hill Considerations and Evidence Described in this Report

Consideration

Hill consideration met/not met

Temporality

Met: All studies reviewed demonstrate
exposure prior diagnosis. This applies equally
for TCE and PCE.

Strength of association

Met: The incredibly strong measure of
association found in epidemiologic studies is
consistently shown over and over in the above
assessment.

Consistency Met: The strong association in the same
direction from study to study is consistently
met as shown above and below.

Specificity Partially met. As the ATSDR Health

Assessment, 1/13/2017, demonstrates, the
contaminated water at Camp Lejeune is
causally related to a number of cancers and
Parkinson’s disease (even limiting this
comment to only those for which ATSDR found
“evidence sufficient to conclude a causal
association exists.”) Thus, specificity using
this definition is not demonstrated. However, a
specific population who has experienced a
higher than-expected exposure has consistently
demonstrated an increased risk of PD. In this
sense specificity is met.

Dose-response

Partially met: Laboratory and case
reports/studies illustrate how as the does of
exposure increases the risk and severity of
symptoms increase. Here are also studies that
demonstrate a non-monotonic dose response.

Biological plausibility

Met: As illustrated throughout the report the
laboratory studies consistently show varying
mechanisms whereby TCE/PCE cause PD.

Coherence

Met: There are consistent findings between
laboratory and epidemiologic literature
highlighting how TCE/PCE cause PD.

Experiment

Partially Met: The experimental findings of
laboratory studies highlight how TCE/PCE
cause PD. However, there is no experimental
evidence within people regarding these
relationships as this is not ethical.

Analogy

Met: Explorations into other causes highlight
how exposure to TCE/PCE at Camp Lejeune
was the primary factor in development of PD.

Case 7:23-cv-00897-RJ
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Temporality

All studies evaluating the association between TCE/PCE and PD ensured a temporal
relationship, meaning the exposure happened before the outcome. This is arguably the only
Bradford Hill consideration that is necessary for concluding causation, as without temporality
there can be no causal relationship. The studies evaluating the relationships in people ensured the
exposures occurred years prior to PD or PD mortality. In some circumstances, such as the
ATSDR morbidity study,>® the populations have not had time to develop PD yet resulting in
sparse data. However, the prodromal study provided helpful early indicators of PD, with
statistical, in the cohort comparing Camp Lejeune and Camp Pendleton.’® Temporality is met.
Each of the studies reviewed above clearly demonstrates that exposure to the Camp Lejeune
water contaminated with TCE and PCE, preceded diagnosis, usually by years to decades.
Although temporality is clearly met, it is interesting to note that Marines stationed at Camp
Lejeune were diagnosed at a younger age when compared to civilian employees, and were noted

to have a faster progression of disease.>>° The temporality Hill consideration is met.
Strength of Association

The strength of association between TCE/PCE and PD or PD mortality was consistently very
strong. Regardless of the population being assessed or how the exposure and/or outcome were
being measured, the strength of association was consistently strong. While the associations were
not always statistically significant, the strong effects were most likely indicating that not
achieving statistical significance was due to sample size/study power. Many of the studies
evaluating TCE/PCE and PD did not have enough people exposed to TCE/PCE or had small
numbers of people with PD or PD mortality resulting in underpowered studies. Regardless,
strong measures of association between TCE/PCE and PD were seen across different study
populations and time-periods. And, recall, Goldman (2012) evaluated TCE and PCE separately
and in a combined category (“TCE or PCE”), and the combined TCE/PCE group demonstrated a
statistically significant effect, and with a lower bound at a higher level than TCE alone.* The

strength of association Hill consideration is met.
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Consistency

Consistency was an integral theme in the findings from the literature on TCE/PCE and PD. The
results of the studies on TCE/PCE and PD were incredibly consistent, even with studies using
proxies for TCE/PCE exposure finding strong relationships. Nonetheless, a consistently strong
measure of association was found between TCE/PCE and any measure of PD outcome whether it
was PD, PD mortality, or prodromal PD. The findings of these studies were always in the same
direction, with a strong magnitude of association. In the study by Bove et al. 2024, concern
regarding misclassification of TCE/PCE exposure was addressed through quantitative bias
analysis to account for potential misclassification of TCE/PCE exposure and found an even
stronger relationship with TCE/PCE exposure and PD mortality after accounting for potential
exposure misclassification.”* The consistent relationship was replicated in animal model studies
further supporting the causal link (see above). The different proxies, techniques, and populations
did not affect the consistent associations between TCE/PCE and PD in the literature. The

consistency Hill consideration is met.

Specificity

It is widely acknowledged that exposure to TCE/PCE can lead to a wide array of poor health
outcomes, including PD. The idea that a particular exposure should lead to a single outcome is
rarely seen and is not necessary for drawing causal conclusions. Furthermore, the idea of
specificity in causal relationships also includes whether an association is limited to a specific
population. In this regard, specificity is met with the consistently elevated rates of PD in the
Camp Lejeune populations. These populations should not have a higher risk for PD than the
general military populations (e.g., Camp Pendleton) or the overarching United States population,
however, regardless of military status people who lived or worked at Camp Lejeune were at
higher risk for PD than other comparable populations. This supports the conclusion the cause is
tied to a specific population at a specific location within a specific timeframe. Stated differently,
living or working at Camp Lejeune results in increased diagnoses for various cancers and PD;
specific to TCE/PCE and their causal link to PD, exposure to the contaminated water at Camp
Lejeune does result in a higher incidence of PD — being part of the population of persons on

Camp Lejeune provides specificity under this Hill consideration. The more specific an
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association between an exposure and outcome, or a population exposed and outcomes, the more

likely the association is causal. The specificity Hill consideration is partially met.
Dose Response

There is consistent evidence of a dose-response relationship, otherwise known as a biological
gradient, whereby the findings in the literature support the idea that the higher the dose of
exposure the higher the risk of the outcome. Consistently the studies found higher exposure of
TCE/PCE led to higher risk of PD, as well as more severe symptoms of PD and faster
progression of PD. There are studies that demonstrate a non-monotonic dose-response as well.

As a result, the dose-response Hill consideration is partially met.
Biological Mechanisms

Plausible biological mechanisms are presented as to how and why TCE/PCE exposure leads to
PD. Through multiple mechanisms described above TCE/PCE leads to a number of pathways
that result in increased PD risk. I have set out the plausible mechanisms here, see section titled
“Mechanism of Action” beginning on p.14. Additionally, the structural and functional
similarities of TCE and PCE support the similarity in epidemiologic findings and toxicities.
Further still, as stated above, I have reviewed the report of Jason Cannon, PhD,
neurotoxicologist. Dr. Cannon explains in greater detail the biological mechanisms and
metabolic pathways. Based upon my independent review of the literature cited herein, and my

review and understanding of Dr. Cannon’s report, the biological plausibility consideration is met.
Coherence

Hill describes coherence as “not seriously conflict[ing] with the generally known facts” about the
disease. As I described above, PD is by and large described as idiopathic or related to genetics or
environmental exposures. Both the laboratory studies evaluating the association between
TCE/PCE and PD in basic science and animal studies, and epidemiologic studies evaluating the
relationship in humans, are entirely in line with the known mechanistic and toxicological effects

of TCE and PCE. The coherence consideration is met.
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Experiment

The Hill consideration of experiment is met as to biologic and mechanistic experiments that have
discovered and isolated various biologic activities such as induction of LRRK2, identifying
common metabolites of TCE/PCE, a-synuclein accumulation and aggregation, but the classic
human experiment of de-challenge-rechallenge, or prospective controlled human studies simply
are not possible. Laboratory studies have consistently shown how TCE/PCE causes PD,
however, it is unethical to conduct a randomized controlled trial (RCT) or de-challenge-
rechallenge to fully address the Bradford Hill Criteria of experiment. Conducting an RCT to
expose people to TCE/PCE to evaluate the PD risk, particularly with the regulatory statements
advising reduction of TCE/PCE exposure due to concerns for human health impacts, is not only
unethical it is impractical. PD has a long latency period meaning it takes the symptoms of the
disease a long time to appear after the disease process starts. This would result in an RCT with a
20-30-year follow-up, which is inefficient, costly, and not feasible. The long latency period of
PD is a major reason for the use of retrospective epidemiologic studies and not prospective
epidemiologic studies as following people for long periods of time results in significant loss to
follow-up, resulting in biased study results. As a result, experiment is a mixture of met and

unmet.
Analogy

Finally, for the reasons explained above, and explained further and in greater depth in the report
of Dr. Cannon, the consideration of analogy is met. Without simply restating what has been
explained above and by Dr. Cannon, the functional and structural similarities, and common and
shared metabolites, coupled with the confirmation from the epidemiological evidence,

demonstrates that analogy is met.

In exploring other hypotheses for the relationship between TCE/PCE and PD to date there are no
confounding variables from a population-based perspective that can explain away the findings.
There is no demonstrable reason populations from Camp Lejeune and Camp Pendleton should
demonstrate different rates of PD, or other diseases. Their respective demographic
characteristics were strikingly similar and should reflect similar event rates and risks. However,

the glaring difference is the contaminated water at Camp Lejeune.
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Acknowledging that the Bradford Hill considerations are a guideline for evaluating the literature
on a topic when assessing causality and not a checklist, the overwhelming evidence from the
literature, in addition to meeting the Bradford Hill considerations addressed above, supports the
conclusion it is at least as likely as not that both TCE and PCE can cause PD. The strong, robust
relationships found in all studies evaluating TCE/PCE and PD demonstrate this important causal

relationship.

Conclusion

It is widely recognized that the neurodegenerative disorder PD is an environmental disease. The
epidemiologic and laboratory evidence implicates TCE and PCE as important causes of PD, with
increased risk in people exposed than people not exposed. The increased measure of association,
whether statistically significant or not, is consistent across study designs, populations, and time.
The consistent findings from the epidemiologic and laboratory studies finds an indisputable
relationship between TCE and PD. There is a dose-response to TCE exposure and PD, however,
laboratory results indicate even low levels of exposure to TCE increases the risk of PD. The
extent of the contamination at Camp Lejeune coupled with the duration of the contamination (30
years of contamination resulting in levels of TCE and PCE up to 3000 times the permitted safety
standards) resulted in a population with higher incidence and prevalence of PD and worse PD
disease than other populations. Using the results from the Goldman et al. 2023 study, the
attributable risk proportion found 42% of the PD risk in that population was due to TCE/PCE

exposure.

TCE and PCE are widely implicated in increased risks of poor health outcomes, many of which
have an onset earlier than PD. PD is a slow progressive disease with a long latency period where
symptoms do not occur for years or even decades after disease onset. The competing risks of
death from other outcomes due to TCE and PCE exposure in the Camp Lejeune population are
not to be undersold. It is likely people with the longest exposure or highest exposure to
TCE/PCE from Camp Lejeune died from other implicated health outcomes before being able to
show symptoms of having PD. Even without accounting for the competing risks of death from
other outcomes, the incidence and prevalence of PD in the Camp Lejeune population is much
higher than the incidence and prevalence in the US. Furthermore, the populations exposed to

21

Case 7:23-cv-00897-RJ  Document 467-4  Filed 08/24/25 Page 22 of 82



TCE/PCE had more severe disease and progressed faster with their PD than people who were not
exposed. The increased risk, more severe disease, and faster progression of PD for people who
lived or worked at Camp Lejeune emphasize the role of exposure to the contaminated water on
these outcomes. The consistent findings from the epidemiologic and laboratory studies present
indisputable relationships between both TCE and PD, and PCE and PD, whereby both

relationships are at least as likely as not a causal relationship.

Based upon the foregoing, and upon my education, training and experience, and the data and
information contained in this report, I have formed opinions to a reasonable degree of scientific

certainty. These opinions are:

o That it is at least as likely as not that exposure to the water at Camp Lejeune,

contaminated with TCE, can cause Parkinson’s Disease.

o That it is at least as likely as not that exposure to the water at Camp Lejeune,

contaminated with PCE, can cause Parkinson’s Disease.

o That it is at least as likely as not that exposure to the water at Camp Lejeune,
contaminated with TCE and PCE, and other volatile organic compounds, can cause

Parkinson’s Disease.

I am being compensated at $350 an hour for my time devoted to researching, analyzing, and

writing this report.

Dated 8 December 2024.

Sincerely,

M. A ol K. Bt

Amelia K. Boehme, PhD, MSPH
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Course Instructor, Epidemiology Il, Department of Global Health, New York
University

Co-Course Instructor, Neuroepidemiology, Department of Epidemiology, Columbia
University

Course Instructor, Applied Methods in Epidemiologic Research, Department of
Epidemiology, Columbia University

Course Instructor, Epidemiology |, Department of Global Health, New York
University

Course Instructor, Epidemiology llI- Design and Conduct of Epidemiologic Studies,
Department of Global Health, New York University

Course Instructor, Epidemiology Il, Department of Global Health, New York
University
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Spring 2020
Spring 2020
Fall 2019
Summer 2019
Spring 2019
Spring 2019
Fall 2018
Summer 2018
Spring 2018
Spring 2018
Fall 2017
Spring 2017
Summer 2015
Summer 2015
Spring 2015
Summer 2014
Fall 2012
Spring 2012
Fall 2011
Spring 2006

Fall 2005
Summer 2004

Co-Course Instructor, Neuroepidemiology, Department of Epidemiology, Columbia
University

Course Instructor, Applied Methods in Epidemiologic Research, Department of
Epidemiology, Columbia University

Course Instructor, Epidemiology |, Department of Global Health, New York

University

Course Instructor, Epidemiology |, Department of Global Health, New York
University

Co-Course Instructor, Neuroepidemiology, Department of Epidemiology, Columbia
University

Course Instructor, Epidemiology Il, Department of Global Health, New York
University

Course Instructor, Epidemiology |, Department of Global Health, New York
University

Course Instructor, Epidemiology |, Department of Global Health, New York
University

Course Instructor, Epidemiology Il, Department of Global Health, New York
University

Co-Course Instructor, Neuroepidemiology, Department of Epidemiology, Columbia
University

Course Instructor, Introduction to Epidemiology, Department of Global Health, New
York University

Co-Course Instructor, Neuroepidemiology, Department of Epidemiology, Columbia
University

Co-Course Instructor, Multilevel Modeling, EPIC Summer Program, Columbia
University

Co-Course Instructor, Multiple Imputation Techniques, EPIC Summer Program,
Columbia University

Co- Course Instructor, Neuroepidemiology, Department of Epidemiology, Columbia
University

Course Instructor, Multilevel Modeling, EPIC Summer Program, Columbia
University

Graduate Teaching Assistant, Introduction to Epidemiology

Graduate Teaching Assistant, Epidemiologic Design and Analysis

Graduate Teaching Assistant, Vaccinology

Undergraduate Teaching Assistant, Organic Chemistry I

Undergraduate Teaching Assistant, Organic Chemistry |

Undergraduate Teaching Assistant, Microbiology |

INTERNATIONAL INVITED LECTURES:

2023

2022

Infection as a Risk Factor for Stroke, Invited Symposium, World Stroke Congress, Toronto,
Canada, October 2023

Non-Sickle Cell Stroke in Pediatric Populations, Invited Symposium, Makerere University,
April 2022

NATIONAL INVITED LECTURES:

2023

2022

Health Outcomes Research in Stroke, Invited Symposium, International Stroke
Conference, February 2023

Infections and Inflammation in Post-Stroke Recovery, Department of Neurosurgery Grand
Rounds, University of Alabama at Birmingham, October 2022
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2022

2021

2021

2020

2020

2020

2019

2019

2019

2018

2018

2017

Short Term Triggers for Stroke and other Major Cardiovascular Events, Department of
Epidemiology Seminar, School of Public Health, University of Alabama at Birmingham,
October 2022

Epidemiology of Stroke, Invited Symposium, American Academy of Neurology
Conference, April 2021

Stroke Risk in Women, Invited Symposium, American Academy of Neurology Conference,
April 2021

Infection as a Stroke Trigger, Department of Neurology Grand Rounds, Boston University,
October 2020

The Role of Infections and Inflammation in Post-Stroke Recovery, Department of
Neurosurgery Grand Rounds, University of Alabama at Birmingham, April 2020*

Short Term Triggers for Major Cardiovascular Events, Department of Epidemiology
Seminar, School of Public Health, University of Alabama at Birmingham, April 2020*

Stroke Risk Factors and Triggers: The role of Infection and Inflammation, Department of
Epidemiology Seminar, School of Public Health, Michigan State University, November
2019

Infection and Inflammation and Stroke, Department of Epidemiology Seminar, School of
Public Health, Yale University, September 2019

Risk of Stroke in the Peri-menopausal Period, Invited Symposium, International Stroke
Conference, Honolulu, HI February 2019

Epidemiology of Cerebrovascular Disease, Invited Symposium, American Academy of
Neurology Conference, April 2018, Los Angeles, CA

The Infection Stroke Connection, Global Public Health Seminar, SUNY Upstate, January
2018, Syracuse, NY

Health Disparities and Sex Differences in Stroke, Invited Symposium, AAN Conference,
April 2017, Boston, MA

*canceled due to the COVID-19 pandemic

LOCAL INVITED LECTURES:

2021

2020

2020

Novel risk factors for neurologic outcomes, Department of Neurology Meet a Mentor
Series, Columbia University, July 2021

Infection as a Stroke Trigger in the Young, Department of Epidemiology Doctoral Seminar,
Columbia University, December 2020

The combined role of infection and inflammation on stroke risk, Department of Neurology
Seminar, Columbia University, December 2020

9
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2020

2019

2018

2018

2017

2017

2017

2015

Infection and Inflammation as risk factors for neurologic outcomes, Department of
Neurology Meet a Mentor Series, Columbia University, July 2020

Stroke in the Young: Inflammation and Infections, Department of Psychology,
Neuropsychology Seminar, Columbia University October 2019

Novel Risk Factors for Stroke, Neurology Research Retreat, Department of Neurology,
Columbia University, New York, NY

Risk of Stroke in Pregnancy, Chronic Disease Epidemiology Seminar, Department of
Epidemiology, Columbia University, New York, NY

Systemic Inflammatory Response Syndrome and Stroke, Neurology Research Retreat,
Department of Neurology, Columbia University, New York, NY

Risk of Stroke after Sepsis, Chronic Disease Epidemiology Seminar, Department of
Epidemiology, Columbia University, New York, NY

The Relationship Between Infections and Stroke, Psychiatric and Neuroepidemiology
Seminar, Department of Epidemiology, Columbia University, New York, NY

Systemic Inflammatory Response Syndrome and Stroke Outcomes, Department of
Epidemiology, Columbia University, New York, NY

INVITED TEACHING LECTURES:

2023

2023

2022

2022

2019

2018

2017

2017

2017

Multiple Imputation Technigues, Doctoral Seminar, Department of Epidemiology, New
York University, New York, NY

Propensity Score Analysis, Doctoral Seminar, Department of Epidemiology, New York
University, New York, NY

Administrative Claims Data for Clinical Research, Neuroepidemiology Seminar,
Department of Neurology, Columbia University, New York, NY

Propensity Score Analysis, Neuroepidemiology Seminar, Department of Neurology,
Columbia University, New York, NY

Multiple Imputation Techniques, Neuropsychology Seminar, Department of Neurology,
Columbia University, New York, NY

Longitudinal Data Analysis, Master’s Thesis Seminar, Department of Epidemiology,
Columbia University, New York, NY

Introduction to Epidemiology and Biostatistics V, Neurology Resident Seminar,
Department of Neurology, Columbia University, New York, NY

Introduction to Epidemiology and Biostatistics 1V, Neurology Resident Seminar,
Department of Neurology, Columbia University, New York, NY

Introduction to Epidemiology and Biostatistics Ill, Neurology Resident Seminar,
Department of Neurology, Columbia University, New York, NY
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2017

2017

2016

2016

2015

2013

2012

2012

Introduction to Epidemiology and Biostatistics I, Neurology Resident Seminar, Department
of Neurology, Columbia University, New York, NY

Introduction to Epidemiology and Biostatistics |, Neurology Resident Seminar, Department
of Neurology, Columbia University, New York, NY

Longitudinal Data Analysis, Master’s Thesis Seminar, Department of Epidemiology,
Columbia University, New York, NY

How to Identify a Thesis Topic and Utilize Available Data to Answer a Question, Master’s
Thesis Seminar, Department of Epidemiology, Columbia University, New York, NY

Multiple Imputation Techniques, Advanced Epidemiologic Methods, Department of
Epidemiology, Columbia University, New York, NY

Introduction to Survival Analysis, Statistical Methods Il, Department of Biostatistics,
University of Alabama at Birmingham, Birmingham, AL

How to Critically Read and Evaluate a Manuscript, Department of Neurology, University
of Alabama at Birmingham, Birmingham, AL

A Brief Introduction to Multinomial and Cumulative Logit Models, Department of
Sociology, University of Alabama at Birmingham, Birmingham, AL

COMMUNITY LECTURES

2021 Epidemiology of COVID-19, Avis Town Hall, January 2021, New York, NY

2020 COVID-19, Instagram Live Question and Answer Session with Suiheart Club, May 2020,
New York, NY

2020 COVID-19, Instagram Live Question and Answer Session with Influencer Stephanie
Gotlieb, May 2020, New York, NY

2020 COVID-19, Instagram Live Question and Answer Session with Dr. Rita Linkner, May
2020, New York, NY

2020 COVID-19 and Kids, Central Synagogue, April 2020, New York, NY

2020 COVID-19 Community Update, Central Synagogue, April 2020, New York, NY

2020 Epidemiology of COVID-19, Manhattan Community Health Seminar, May 2020, New
York, NY

2020 Epidemiology of COVID-19, Manhattan Community Health Seminar, March 2020, New
York, NY

2020 COVID-19 Scientific Update, Community Health Seminar, March 2020, New York, NY

MENTORSHIP:

Early Career Faculty

11
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David Roh, Assistant Professor, Neurocritical Care, Department of Neurology, Columbia University
Jonathon Overdevest, Assistant Professor, ENT, Columbia University

Andrew Geneslaw, Assistant Professor, Critical Care, Department of Pediatrics, Columbia University
Erin Kulick, Assistant Professor, Department of Epidemiology, Temple University

Post-Doctoral Students
Murad Murkhurji PhD, Columbia University
Vanessa Guzman PhD, Columbia University
Soohyun Kim PhD, Columbia University

Doctoral Students
Erin Kulick, 2018 Columbia University
Danielle Crooks, 2019 Columbia University
Jorge Luna, 2020 Columbia University
Sebastian Rowland, 2020 Columbia University
Brandi Vollmer, 2022 Columbia University
Jenni Shearston, 2022 Columbia University

MPH Students:

2016
Morgan Moy, MPH 2016 Columbia University
Rebecca Hazan, MPH 2016 University of Michigan
2017
Iris Shao, MPH 2017 University of Michigan
Reese Sy, MPH 2017 Columbia University
Josephine Sarpong, MPH 2017 Columbia University
Omotooke Babalola, MPH 2017 Columbia University
Marisa Gallo, MPH 2017 Columbia University
Ashley Rodriguez, MPH 2017 Columbia University
Yi Zheng, MPH 2017 Columbia University
2018
Sonal Rastogi, MPH 2018 Columbia University
Michelle Canning, MPH 2018 Columbia University
Trevor Alvord, MPH 2018 Columbia University
Bijan Khaksari, MPH 2018 Columbia University
Yagqgian (Heather) Xu, MPH 2018 Columbia University
Rita Pan, MPH 2018 Columbia University
Pooja Patel, MPH 2018 Columbia University
Adi Bothra, MPH 2018 Columbia University
Meghana Shamsunder, MPH 2018 Columbia University
Maitreyi Otai, MPH 2018 Columbia University
2019
Rebecca Passman, MPH 2019 Columbia University
Cody Young, MPH 2019 Columbia University
Elliott Rosen, MPH 2019 Columbia University
Eric Morris, MPH 2019 Columbia University
2020
Jacob Albers, MS 2020 Columbia University
Kyril Cole, MPH 2020 Columbia University
Anja Collazo, MPH 2020 Berlin University
Ekta Chaudhary, MPH 2020 Columbia University
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2021

2022

David DeStephano, MPH 2020 Columbia University
Xing Chen, MPH 2020 Columbia University

Nicole Battaglia, MPH 2020 Columbia University
Serina Deeba, MPH 2020 Columbia University

Yan Song, MPH 2021 Columbia University

Cameron Tait-Ozer, MPH 2021 Columbia University

Bree Martin, MS in Genetic Counseling 2021 Columbia University
Mary C. Thoma, MPH 2021 Columbia University

Michael Toledano, MPH 2022 Columbia University

Undergraduate and High School Students:

2018-present

Hunter Jamison, BA 2020 New York University
Lucy Adjero, BA 2020 New York University
Rayan Mamoon, 2019 High School

Julia Soloway, BA 2022 Smith College

EDUCATION INITIATIVES:

NeuroCORPS Research Training Initiative
- Goalis to provide graduate students, medical students, residents, fellows and junior
faculty the opportunity to conduct population outcomes in a collaborative
environment

INVITED EDITORIAL AND NEUROLOGY INVITED BLOGS

wnN

Boehme, AK. Stroke in ethnic minority-serving US hospitals and Lower Carotid Revascularization
Rates. Neurology Blog. 2019 June.

Boehme, AK. Prophylactic antibiotic use in stroke patients. Neurology Blog. 2018 May.

Boehme, AK. Smoking Cessation and Secondary Stroke Prevention. Neurology. 2017 Oct
17;89(16):1656-1657. PMID: 28887376.

PUBLISHED MANUSCRIPTS:

1.

Davis, TJ; Salazar, R; Beenders, S; Boehme, A; LaMarca, NM; Bain, JM. A Prospective,
Longitudinal Study of Caregiver-Reported Adaptive Skills and Function of Individuals

with HNRNPH2-related Neurodevelopmental Disorder. Adv Neurodev Disord. 2024;8(3):445-

456. Epub 2023 Aug 7. PMID: 39220267.

Chen, MT; Vollmer, BL; Blyler, CA; Cameron, NA; Miller, EC; Huang, Y; Friedman, AM; Wright,
JD; Boehme, AK; Bello, NA. Antihypertensive Medication Prescription Dispensation Among
Pregnant Women in the United States: A Cohort Study. Am Heart J. 2024 Aug 21:S0002-
8703(24)00205-9. Epub ahead of print. PMID: 39178979.

Packard, SE; Verzani, Z; Finsaas, MC; Levy, NS; Shefner, R; Planey, AM; Boehme, AK; Prins,
SJ. Maintaining disorder: estimating the association between policing and psychiatric
hospitalization among youth in New York City by neighborhood racial composition, 2006-2014.
Soc Psychiatry Psychiatr Epidemiol. 2024 Aug 1. Epub ahead of print. PMID: 39088094.
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10.

11.

12.

13.

Ibeh, C; Kulick, ER; Boehme, AK; Friedman, AM; Miller, EC; Bello, NA. Incident Stroke in
Individuals with Peripartum Cardiomyopathy. Am Heart J. 2024 Jun 20:S0002-8703(24)00160-
1. doi: 10.1016/j.ahj.2024.06.006. Epub ahead of print. PMID: 38908422.

Hulstaert, L; Boehme, A; Hood, K; Hayden, J; Jackson, C; Toyip, A; Verstraete, H; Mao, Y;
Sarsour, K. Assessing ascertainment bias in atrial fibrillation across US minority groups. PLoS
One. 2024 Apr 16;19(4):e0301991. PMID: 38626094.

Martin, BE; Sands, T; Bier, L; Bergner, A; Boehme, AK; Lippa, N. Comparing the frequency of
variants of uncertain significance (VUS) between ancestry groups in a paediatric epilepsy
cohort. J Med Genet. 2024 Mar 7:jmg-2023-109450. Epub ahead of print. PMID: 38453479.

Leavitt, VM; Tozlu, C; Nelson, KE; Boehme, AK; Donnelly, JE; Aguerre, |; Spinner, M; Riley,
CS; Stein, J; Onomichi, K. A randomized controlled trial of oral antipyretic treatment to reduce
overheating during exercise in adults with multiple sclerosis. J Neurol. 2024 Feb 28. Epub
ahead of print. PMID: 38413464.

Albers, J; Bagos-Estevez, A; Snyder, LG; Tsalatsanis, A; Boehme, A; Bain, JM.
Gastrointestinal symptoms have a hon-temporal association with regression in a cohort with
autism spectrum disorder using the simons simplex collection. Res Autism Spectr Disord.
2024;111:102326. doi:https://doi.org/10.1016/j.rasd.2024.102326

Martin SS, Aday AW, Almarzooq ZI, Anderson CAM, Arora P, Avery CL, Baker-Smith CM,
Barone Gibbs B, Beaton AZ, Boehme AK, Commodore-Mensah Y, Currie ME, Elkind MSV,
Evenson KR, Generoso G, Heard DG, Hiremath S, Johansen MC, Kalani R, Kazi DS, Ko D, Liu
J, Magnani JW, Michos ED, Mussolino ME, Navaneethan SD, Parikh NI, Perman SM, Poudel R,
Rezk-Hanna M, Roth GA, Shah NS, St-Onge MP, Thacker EL, Tsao CW, Urbut SM, Van Spall
HGC, Voeks JH, Wang NY, Wong ND, Wong SS, Yaffe K, Palaniappan LP; American Heart
Association Council on Epidemiology and Prevention Statistics Committee and Stroke Statistics
Subcommittee. 2024 Heart Disease and Stroke Statistics: A Report of US and Global Data
From the American Heart Association. Circulation. 2024 Jan 24. PMID: 38264914.

Mboizi V, Nabaggala C, Munube D, Ssenkusu JM, Kasirye P, Kamya S, Kawooya MG, Boehme
A, Minja F, Mupere E, Opoka R, Rosano C, Green NS, Idro R. Hydroxyurea Therapy for
Neurological and Cognitive Protection in Pediatric Sickle Cell Anemia in Uganda (BRAIN SAFE
I1): Protocol for a single-arm open label trial. medRxiv [Preprint]. 2024 Jan
13:2024.01.12.24301208. PMID: 38260320.

Bangirana, P; Boehme, AK; Birabwa, A; Opoka, RO; Munube, D; Mupere, E; Kasirye, P; Ru, G;
Idro, R; Green, NS. Neurocognitive Impairment in Ugandan Children with Sickle Cell Disease
Compared to Sibling Controls: A cross-sectional study. Front Stroke. 2024;3:1372949. doi:
10.3389/fstr0.2024.1372949. Epub 2024 Apr 15. PMID: 38903696; PMCID: PMC11188974.

Cole, KL; Boehme, AK; Thacker, EL; Longstreth, WT Jr; Brown, BL; Gale, SD; Hedges, DW;
Anderson, JK; Elkind, MSV. Hospital-Acquired Infection at Time of Stroke and Cognitive
Decline: The Cardiovascular Health Study. Cerebrovasc Dis. 2023 Oct 23. Epub ahead of print.
PMID: 37871579.

Waziry, R; Gu, Y; Boehme, AK; Williams, OA. Measures of Aging Biology in Saliva and Blood

as Novel Biomarkers for Stroke and Heart Disease in Older Adults. Neurology. 2023 Oct 17:10.
PMID: 37848333.

Case 7:23-cv-00897-RJ  Documenti467-4  Filed 08/24/25 Page 46 of 82



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Green, NS; Rosano, C; Bangirana, P; Opoka, R; Munube, D; Kasirye, P; Kawooya, M; Lubowa,
SK; Mupere, E; Conroy, A; Minja, FJ; Boehme, AK; Kang, MS; Honig, LS; Idro R.
Neurofilament light chain: A potential biomarker for cerebrovascular disease in children with
sickle cell anaemia. Br J Haematol. 2023 Aug 15. doi: 10.1111/bjh.19036. Epub ahead of print.
PMID: 37581299.

Parks, RM; Rowland, ST; Do, V; Boehme, AK; Dominici, F; Hart, CL; Kioumourtzoglou, MA.
The association between temperature and alcohol- and substance-related disorder hospital
visits in New York State. Commun Med (Lond). 2023 Sep 26;3(1): PMID: 37752306.

Davis, TJ; Salazar, R; Beenders, S; Boehme, A; LaMarca, NM; Bain, JM. A Prospective,
Longitudinal Study of Caregiver-Reported Adaptive Skills and Function of Individuals with
HNRNPH2-related Neurodevelopmental Disorder. Advances in Neurodevelopmental Disorders.
Epub 2023.

Shinn, G; Berger, K; Roh, D; Doyle, K; Boehme, AK; Connolly, ES; Park, S; Agarwal, S;
Claassen, J; Der-Nigoghossian, C. Concordance Between Active Partial Thromboplastin Time
and Anti-Factor Xa Assays in Neurocritically 1l Patients Receiving Subcutaneous Heparin
Prophylaxis. Neurohospitalist. 2023 Jul;13(3):221-227. Epub 2023 Apr 23. PMID: 37441213.

Carvalho Poyraz, F; Boehme, A; Cottarelli, A; Eisler, L; Elkind, MSV; Ghoshal, S; Agarwal, S;
Park, S; Claassen, J; Connolly, ES; Hod, EA; Roh, DJ. Red Blood Cell Transfusions Are Not
Associated With Incident Complications or Poor Outcomes in Patients With Intracerebral
Hemorrhage. J Am Heart Assoc. 2023 Jun 6;12(11):e028816. PMID: 37232240.

Gurel, K; Khasiyev, F; Spagnolo-Allende, A; Rahman, S; Liu, M; Kulick, ER; Boehme, A;
Rundek, T; Elkind, M; Marshall, RS; Bos, D; Gutierrez, J. The role of intracranial artery
calcification (IAC) in stroke subtype and risk of vascular events. J Stroke Cerebrovasc Dis. 2023
May 13;32(8):107185. Epub ahead of print. PMID: 37186970.

Tao, RH; Chillrud, LG; Nunez, Y; Rowland, ST; Boehme, AK; Yan, J; Goldsmith, J; Wright, J;
Kioumourtzoglou, MA. Applying principal component pursuit to investigate the association
between source-specific fine particulate matter and myocardial infarction hospitalizations in New
York City. Environ Epidemiol. 2023 Feb 15;7(2):e243. PMID: 37064426.

Roh, DJ; Boehme, A; Mamoon, R; Hooper, D; Cottarelli, A; Ji, R; Mao, E; Kumar, A; Carvalho
Poyraz, F; Demel, SL; Spektor, V; Carmona, J; Hod, EA; Ironside, N; Gutierrez, J; Guo, J;
Konofagou, E; Elkind, MSV; Woo, D. Relationships of Hemoglobin Concentration, Ischemic
Lesions, and Clinical Outcomes in Patients With Intracerebral Hemorrhage. Stroke. 2023 Feb
13. Epub ahead of print. PMID: 36779340.

Tsao, CW; Aday, AW; Almarzooq, ZI; Anderson, CAM; Arora, P; Avery, CL; Baker-Smith, CM;
Beaton, AZ; Boehme, AK; Buxton, AE; Commodore-Mensah, Y; Elkind, MSV; Evenson, KR;
Eze-Nliam, C; Fugar, S; Generoso, G; Heard, DG; Hiremath, S; Ho, JE; Kalani, R; Kazi, DS; Ko,
D; Levine, DA, Liu, J; Ma, J; Magnani, JW; Michos, ED; Mussolino, ME; Navaneethan, SD;
Parikh, NI; Poudel, R; Rezk-Hanna, M; Roth, GA; Shah, NS; St-Onge, MP; Thacker, EL; Virani,
SS; Voeks, JH; Wang, NY; Wong, ND; Wong, SS; Yaffe ,K; Martin, SS; American Heart
Association Council on Epidemiology and Prevention Statistics Committee and Stroke Statistics
Subcommittee. Heart Disease and Stroke Statistics-2023 Update: A Report From the American
Heart Association. Circulation. 2023 Jan 25. Epub ahead of print. PMID: 36695182.

Roh, DJ; Chang, TR; Kumar, A; Burke, D; Torres, G; Xu, K; Yang, W; Cottarelli ,A; Moore, E;
Sauaia, A; Hansen, K; Velazquez, A; Boehme, A; Vrosgou, A; Ghoshal, S; Park, S; Agarwal, S;
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24,

25.

26.

27.

28.

29.

30.

31.

32.

Claassen, J; Connolly, ES; Wagener, G; Francis, RO; Hod, E. Hemoglobin Concentration
Impacts Viscoelastic Hemostatic Assays in ICU Admitted Patients. Crit Care Med. 2023 Feb
1;51(2):267-278. Epub 2023 Nov 3. PMID: 36661453.

Choi, H; Elkind, MSV; Longstreth, WT Jr; Boehme, A; Hafen, R; Hoyt, EJ; Thacker, EL.
Epilepsy, Vascular Risk Factors, and Cognitive Decline in Older Adults: The Cardiovascular
Health Study. Neurology. 2022 Sep 2. Epub ahead of print. PMID: 36240101.

Harris, J; Boehme, AK; Chan, L; Moats, H; Dugue, R; Izeogu, C; Pavol, MA; Naqvi, I; Williams,
O; Marshall, RS. Allostatic Load Predicts Racial Disparities in Intracerebral Hemorrhage
Cognitive Outcomes. Sci Rep. 2022 Oct 3;12(1):16556. PMID: 36192526

Vollmer, BL; Solowey, J; Chen, X; Chang, BP; Williams, O; Kulick, ER; Elkind, MSV; Boehme,
AK. Individual and joint effects of influenza-like illness and vaccinations on stroke in the young:
A case-control study. Stroke. EPub ahead of print. PMID: 35861760.

Egbebike, J; Shen, Q; Doyle, K; Der-Nigoghossian, CA; Panicker, L; Gonzales, 1J; Grobois, L;
Carmona, JC; Vrosgou, A; Kaur, A; Boehme, A; Velazquez, A; Rohaut, B; Roh, D; Agarwal, S;
Park, S; Connolly, ES; Claassen, J. Cognitive-motor dissociation and time to functional recovery
in patients with acute brain injury in the USA: a prospective observational cohort study. Lancet
Neurol. 2022 Aug;21(8):704-713. PMID: 35841909.

Lao PJ, Boehme AK, Morales C, Laing KK, Chesebro A, Igwe K, Gutierrez J, Gu Y, Stern Y,
Schupf N, Manly JJ, Mayeux R, Brickman AM. Amyloid, cerebrovascular disease, and
neurodegeneration biomarkers are associated with cognitive trajectories in a racially and
ethnically diverse, community-based sample. In Press. Neurobiology of Aging.

Thakur, KT; Chu, V; Hughes, C; Kim, CY; Fleck-Derderian, S; Barrett, CE; Matthews, E; Balbi,
A; Bilski, A; Chomba, M; Lieberman, O; Jacobson, SD; Agarwal, S; Roh, D; Park, S; Ssonko, V;
Silver, W; Vargas, WD; Geneslaw, A; Bell, M; Waters, B; Rao, A; Claassen, J; Boehme, A;
Willey, JZ; Elkind, MS; Sobieszczyk, M; Zucker, J; McCollum, A; Sejvar, J. Risk factors for New
Neurological Diagnoses in Hospitalized COVID-19 Patients: A Case-Control Study in New York
City. Neurology: Clinical Practice. Accepted.

Nunez, Y; Boehme, AK; Goldsmith, J; Li, M; van Donkelaar, A; Weisskopf, MG; Re, DB; Matrtin,
RV; Kioumourtzoglou, MA. PM2s composition and disease aggravation in amyotrophic lateral
sclerosis: An analysis of long-term exposure to components of fine particulate matter in New
York State. Environ Epidemiol. 2022 Mar 30;6(2):e204. PMID: 35434459

Waldrop, G; Safavynia, SA; Barra, ME; Agarwal, S; Berlin, DA; Boehme, AK; Brodie, D; Choi,
JM; Doyle, K; Fins, JJ; Ganglberger, W; Hoffman, K; Mittel, AM; Roh, D; Mukeriji, SS; Der
Nigoghossian, C; Park, S; Schenck, EJ; Salazar-Schicchi, J; Shen, Q; Sholle, E; Velazquez,
AG; Walline, MC; Westover, MB; Brown, EN; Victor, J; Edlow, BL; Schiff ,ND; Claassen, J.
Prolonged unconsciousness is common in COVID-19 and associated with hypoxemia. Ann
Neurol. 2022 Mar 7. Epub ahead of print. PMID: 35254675.

Idro, R; Boehme, AK*; Kawooya, M; Lubowa, SK; Munube, D; Bangirana, P; Opoka, R;
Mupere, E; Lignelli, A; Kasirye, P; Green, NS; Minja, FJ. Brain Magnetic Resonance Imaging
and Angiography in Children with Sickle Cell Anaemia in Uganda in a Cross-Sectional Sample.
J Stroke Cerebrovasc Dis. 2022 Feb 11;31(4):106343. Epub ahead of print. PMID: 35158150.
*corresponding author
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33. Tsao, CW; Aday, AW; Almarzooq, ZI; Alonso, A; Beaton, AZ; Bittencourt, MS; Boehme, AK;
Buxton, AE; Carson, AP; Commodore-Mensah, Y; Elkind, MSV; Evenson, KR; Eze-Nliam, C;
Ferguson, JF; Generoso, G; Ho, JE; Kalani, R; Khan, SS; Kissela, BM; Knutson, KL; Levine,
DA; Lewis, TT; Liu, J; Loop, MS; Ma, J; Mussolino, ME; Navaneethan, SD; Perak, AM; Poudel,
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Ischemic Stroke. Poster presented at the 64th Annual American Academy of Neurology
Meeting, 2012, New Orleans, LA.

103. Boehme AK, Kumar A, Gillette M, Siegler J, Albright K, Martin-Schild S. Persistent
Leukocytosis - Is this a Persistent Problem for Patients with Acute Ischemic Stroke? Poster
presented at the 64th Annual American Academy of Neurology Meeting, 2012, New Orleans,
LA.

104. Gillette M, Boehme AK, Siegler J, Kumar A, Albright K, Martin-Schild S. Admission
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Leukocytosis is Not Associated with Early Response to Tissue Plasminogen Activator in
Patients with Acute Ischemic Stroke. Poster presented at the 64th Annual American Academy of
Neurology Meeting, 2012, New Orleans, LA.

105. Chang T, Boehme AK, Aysenne A, Albright K, Burns C, Beasley TM, Martin-Schild S.
Packed Red Blood Cell Transfusion is Associated with Adverse Outcomes in ICH Patients.
Poster presented at the 64th Annual American Academy of Neurology Meeting, 2012, New
Orleans, LA.

106. Boehme, AK, Moore, K, Reiner, D, Korsnack, A, Swatzell, V, Murphy, D, Grau, C,
Klassman, L, Wojner, AJ, Alexandrov, AW. Patient and Family Perceptions of the Quality of
Acute Stroke Services: Findings from a Multi-Center National Study of the STROKE Perception
Report. International Stroke Conference, New Orleans, LA, January 2012. Moderated Poster
Presentation.

107. Albright, KC, Boehme, AK, Hicks, W, Seals, S. Bursaw, W, Mullen, MT, Grotta, JC,
Savitz, SI. Impact of Primary Stroke Centers on Comprehensive Stroke Centers. International
Stroke Conference, New Orleans, LA, January 2012. Oral Symposium.

108. Pletsch GR, Burns C, Albright KC, Boehme AK, Beasley TM, Martin-Schild S. Low LDL
is Associated with Hematoma Expansion in Chronic Daily Alcohol Users with Intracranial
Hemorrhage. International Stroke Conference, New Orleans, LA, January 2012. Poster
Presentation.

1009. Sartor EA, Monlezun D, Sensabaugh C, Albright KC, Boehme AK, McGwin G, Martin-
Schild S. The TIA Admission Score - A Tool to Determine Observation Versus Inpatient
Admission Status for TIA. International Stroke Conference, New Orleans, LA, January 2012.
Poster Presentation.

110. Denny, MC, Albright KC, Boehme, AK, Beasley TM, Martin-Schild S. Wake-up Strokes
Similar to Known Onset Morning Strokes in Severity and Outcomes. International Stroke
Conference, New Orleans, LA, January 2012. Poster Presentation.

111. Denny, MC, Albright KC, Boehme, AK, Beasley TM, Martin-Schild S. Ischemic Stroke
with Early AM Onset is More Sever but Less Frequent. International Stroke Conference, New
Orleans, LA, January 2012. Poster Presentation.

112. Jones, EM, Boehme, AK, Albright, KC, Burns, C, Beasley TM, Martin-Schild S.
Emergency Department Nursing Shift Change and Adverse Outcomes in Patients with
Intracranial Hemorrhage. International Stroke Conference, New Orleans, LA, January 2012.
Poster Presentation.

113. Chang, TR, Albright KC, Kruse-Jarres, R, Lessinger, C, Boehme, AK, Beasley, TM,
Martin-Schild, S. Relationship between tPA and Factor VIl Levels in Patients with Acute
Ischemic Stroke. International Stroke Conference, New Orleans, LA, January 2012. Poster
Presentation.

114. Chang, TR, Boehme, AK, Aysenne AA, Albright KC, Burns C, Beasley, TM, Martin-
Schild, S. Nadir Hemoglobin Predicts Poor Functional Outcome and Death in ICH Patients.
International Stroke Conference, New Orleans, LA, January 2012. Poster Presentation.

115. Kepplinger J, Barlinn K, Boehme AK, Pallesen L, Schrempf W, Albright K, Alexandrov
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AV, Bodechtel U. Does Newly Diagnosed Sleep Apnea Favour Sleep-Related Ischemic Stroke?
International Stroke Conference, New Orleans, LA. January 2012. Poster Presentation.

116. Kepplinger J, Barlinn K, Boehme AK, Pallesen L, Schrempf W, Gerber J, Albright K,
Alexandrov AV, Bodechtel U. Sleep Apnea is a Risk Factor in Patients with Chronic
Microvascular Changes and Silent Infarcts. International Stroke Conference, New Orleans, LA.
January2012. Poster Presentation.

117. Boehme, A.K., Davies, S., Shrestha, S., Schumacher, J., Moneyham, L., Kempf, M.K.
Barriers and Facilitators to ART Medication and Clinic Visit Adherence in HIV Postpartum
Women. Poster Presentation. In the 5" annual Minority Health Research Symposium,
Birmingham, AL, April 2011.

118. Kempf, M.K., McLeod, J., Boehme, AK., Walcott, M., Wright, L., Seal, P., Norton, W.,
Mugavero, M., Moneyham, L. A Qualitative Study of the Barriers and Facilitators to Retention-in-
Care among HIV-positive Women in the Rural Southeastern U.S.: Implications for Targeted
Interventions. Oral Presentation. In the 5™ International Conference on HIV Treatment
Adherence, Miami, FL, May 2010.

1109. Boehme, A.K., Davies, S., Shrestha, S., Schumacher, J., Moneyham, L., Kempf, M.K.
ART non-adherence in HIV+ postpartum women: Barriers and Facilitators. Poster Presentation.
In the 5™ International Conference on HIV Treatment Adherence, Miami, FL, May 2010.

120. McBride, S. A.; Boehme, A. K.; Shannon, C. N.; Riva-Cambrin, J.; Rozzelle, C. J.;
Blount, J. P.; Oakes, W. J.; Carlo, W. A.; Wellons, J. C., Imaging Characteristics Were Not
Predictive Of Ventriculosubgaleal Shunt Conversion In VLBW Infants With Post-hemorrhagic
Hydrocephalus. Oral Presentation. In American Association of Neurological Surgeons Section of
Pediatric Neurosurgery, Boston, MA, 2009.
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Amelia Katharine Boehme, PhD, MSPH, FAHA

List of Cases

2020

Case: Jola Adegboyo v. Howard County General Hospital, Inc. et al
Attorneys: Pessin Katz Law, P.A.

Party: Defendant

Expert Area: Epidemiology, Neuroepidemiology

Settled

Case: Osagioduwa ldahor v. Arbor East Cobb, LLC (COVID-19 Transmission & Exposure Risk)
Attorneys: Freeman Mathis & Gary, LLP

Party: Defendant

Expert Area: Epidemiology, Infectious disease epidemiology

Settled

Case: Betty Owens v. FLAGLER HOSPITAL, INC., GEORGE P. JONES, 1V, PA-C, and
FLAGLER CARE CENTER

Attorneys: Terrell Hogan

Party: Defendant

Expert Area: Epidemiology, Stroke epidemiology, Neuroepidemiology

Settled

Case: LORRAINE D'ALESSIO, et al., v. DONG CHUL PARK, M.D., et al.
Insurance Company: Medical Mutual Liability Insurance Society of Maryland
Attorneys: Shaw and Morrow, PA

Party: Defendant

Expert Area: Epidemiology, Stroke epidemiology, Neuroepidemiology
Deposed 13 May 2021

Settled

2021

Case: Mary M. Parker et al. vs. Whitney Rothschild Matz, et al.
Attorneys: Shaw and Morrow, PA

Party: Defendant

Expert Area: Epidemiology, Infectious disease epidemiology
Deposed 18 March 2021

Settled

Case: Meining Jin vs. Greater Baltimore Medical Center
Attorneys: Goodell, DeVries, Leech & Dann, LLP
Party: Defendant

Expert Area: Epidemiology, Neuroepidemiology
Deposed 14 February 2022

Settled
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2022

Case: Jacqueline Burks vs. Pamela Munster, et al.
Attorneys: Bostwick and Peterson LLC

Party: Plaintiff

Expert Area: Epidemiology

Deposed 21 June 2022

Settled

Case: Stephen Waldman MD vs. Traveler’s Insurance
Attorneys: Brach/Eichler LLC

Party: Plaintiff

Expert Area: Epidemiology, Neuroepidemiology
Settled

Case: Maxwell Berger vs. JUUL; Khan vs. JUUL

Attorneys: Lieff, Cabraser, Heimann & Bernstein LLP

Party: Plaintiff

Expert Area: Epidemiology, Stroke epidemiology, Neuroepidemiology
Ongoing

2023

Case: Tori Henson vs. George Washington University Hospital
Attorneys: Goodell, DeVries, Leech & Dann, LLP

Party: Defendant

Expert Area: Epidemiology, Neuroepidemiology

Settled

Case: Megan McLenithan vs. Greater Baltimore Medical Center
Attorneys: Shaw and Morrow, PA

Party: Defendant

Expert Area: Epidemiology, Stroke epidemiology, Neuroepidemiology
Settled

Case: Camp Lejeune

Attorneys: Plaintiff’s Leadership Group

Party: Plaintiff

Expert Area: Epidemiology, Neuroepidemiology
Ongoing

2024

Case: Stephen Markowitz v. Akintayo Akinwunmi PNG
Attorneys: Swartz Culleton PC

Party: Plaintiff

Expert Area: Epidemiology, Neuroepidemiology
Settled
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Case: Ning Pan, et al. v. Sutter Health, et al.
Attorneys: Moseley Collins

Party: Plaintiff

Expert Area: Epidemiology, Neuroepidemiology
Settled

Case: Roman Landeros v. Valley Children’s Hospital, et al.
Attorneys: Moseley Collins

Party: Plaintiff

Expert Area: Epidemiology, Neuroepidemiology

Ongoing

List of Depositions

2020

Case: LORRAINE D'ALESSIO, et al., v. DONG CHUL PARK, M.D., et al.
Insurance Company: Medical Mutual Liability Insurance Society of Maryland
Attorneys: Shaw and Morrow, PA

Party: Defendant

Expert Area: Epidemiology, Stroke epidemiology, Neuroepidemiology
Deposed 13 May 2021

Settled

2021

Case: Mary M. Parker et al. vs. Whitney Rothschild Matz, et al.
Attorneys: Shaw and Morrow, PA

Party: Defendant

Expert Area: Epidemiology, Infectious disease epidemiology
Deposed 18 March 2021

Settled

Case: Meining Jin vs. Greater Baltimore Medical Center
Insurance Company:

Attorneys: Goodell, DeVries, Leech & Dann, LLP
Party: Defendant

Expert Area: Epidemiology, Neuroepidemiology
Deposed 14 February 2022

Settled
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2022

Case: Jacqueline Burks vs. Pamela Munster, et al.
Insurance Company:

Attorneys: Bostwick and Peterson LLC

Party: Plaintiff

Expert Area: Epidemiology

Deposed 21 June 2022

Settled
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