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SEATTLE, WASHI NGTON; MONDAY, MAY 5, 2025
9:10 A. M
--000- -

THE VI DEOGRAPHER: Good nobrning. W are now
on the record. M nane is Shreve VanZanten. [|I'ma
vi deogr apher for Gol kow.

Today's date is May 5th, 2025. And the tine
is 9:10 a.m Pacific Tinme. This video deposition is
being held at 1201 Third Avenue, Suite 3400, Seattle,
Washi ngton 98101, in the matter of Canp Lejeune versus
the United States of Anmerica, for the United States
District Court for the Eastern District of
North Carolina.

The deponent is Dr. Lucio Costa.

Al l counsel will be noted on the stenographic
record. The court reporter is Tam Vondran and will now

swear in the witness, and then counsel may proceed.

LUCI O G COSTA, Phar nD,
sworn as a witness by the Certified Court Reporter,

testified as foll ows:

THE COURT REPORTER: Thank you.

Pl ease proceed.

Golkow Technologies,

877-370-3377 A Veritext Division WWWw.veritext.com
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EXAM NATI ON
BY MS. ELLI SON:

Q. Good norning, Dr. Costa.

A Good nor ni ng.

Q My nanme is Anna, and we net earlier, but it's
good to see you today. | represent the United States in
this litigation. And do you understand that this is a
court proceedi ng today and you are under oath?

A | do.

Q And do you understand that you are obligated
to tell the truth?

A. Yes.

Q Coul d you pl ease state your full name for the
record.

A My name is Lucio Costa, and | have a m ddle
initial, Lucio G -- it stands for CGuido -- Costa.

Q Thank you.

And as you will see, a court reporter is here
today taking down everything we say. |It's inportant
t hat you verbally respond so her -- to ny questions, a
"yes" or a "no," rather than noddi ng or shaking your
head.
Does that make sense?
A Yes.
And pl ease talk at a reasonable pace. [|'I|
Golkow Technologies,
877-370-3377 A Veritext Division Www.veritext.com
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try to do the sane. And we'll try not to overlap or
speak over one another so that she can capture
everything clearly.

A Okay.

Q Pl ease wait until |'ve finished asking a
question before you provide your answer. Also, please
gi ve your counsel tinme to object before you say
anyt hi ng.

Does that sound good?

A. Sounds good.

Q Only you are testifying today. You nust
answer to the best of your ability, and you may not ask
ot her people for help.

Do you understand?

A. | under st and.
Q If you don't understand a question | ask,
pl ease let ne know, and | will try to clarify.
If you do not ask for clarification, | wll

assune that you understand the question.
Do you agree?
A. Okay. | agree.
Q During the deposition, you may hear your
attorney say "objection.”™ Unless your attorney
I nstructs you not to answer, after they object, you

shoul d answer ny question.

Golkow Technologies,

877-370-3377 A Veritext Division WWWw.veritext.com
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Do you under st and?
A Yes.
Q. Is there any reason why you are unable to give
your nost truthful and accurate testinony today?
A. No.
Q. Are you currently taking any nmedication that
m ght inpair your ability to tell the truth?
A. No.
Q You may ask for breaks; just please answer the
guestion that | ask before we break.
A Okay.
MS. ELLISON: So, first, | have what we w ||
mark as Exhibit 1.
(Exhi bit Nunmber 1 marked for identification.)
Q (BY Ms. ELLISON) And have you seen this
docunment before, Dr. Costa?
A Yes, | have.
Q And you will recognize this as the subpoena
for your deposition today; correct?
A Yes.
Q If you turn, | think, tw pages in, you wll
see Attachnent A
Have you seen this docunent?
A Yes, | have.
And this is a request for docunents from you.
Golkow Technologies,
877-370-3377 A Veritext Division Www.veritext.com
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Do you have any responsive materials to
produce?

A For point 1, | don't have any material. For
point 2, | don't have any material. For point 3, |
don't have any material. And for point 4, | think ny
i nvoi ces have been provided.

Q Thank you.

MR. TELAN. And, Anna, | would just raise the
obj ections that we nmade in the witten response to the
request as well.

MS. ELLI SON: Thank you.

Q (BY MS. ELLISON) And you nentioned that you
provi ded your invoice.

You don't -- you did not provide an updated
CV, correct?

A No, | didn't.

Q Is the CV that was attached with your -- to
your report the nost updated CV you have?

A Yes. | think it's dated Decenber of [ ast
year. And it's very updated.

Q Okay.

A. Not hi ng to add.

Q. Thank you.

And in terms of the subpoena, the Attachment A
on page 1, you confirmthat you do not have any

Golkow Technologies,
877-370-3377 A Veritext Division Www.veritext.com
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conmmuni cations with the people |listed here.

Morris Maslia and David Savitz.

A. No communi cati on.
Q And f or

comruni cati ons with Robert
A. No.
Q Jason Saut ner?
A. No.
Q. Rene Suarez- Soto?
A. No.
Q. Susan Martel ?
A. No.
Q Scott WIIlianms?
A. No.
Q Frank Bove?
A. No.
Q M ke Partain?
A. No.
Q Jerry Ensm nger?
A. No.
Q Lori Freshwater?
A. No.
Q And |l astly, Paul
A. No.
Q.

Faye?

Rosenf el d?

Page 12

There's

No communi cati ons?

point 2, you have not had any

And you al so stated that you do not have any
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responsive material to Number 3; correct?

A Correct.

Q. Okay. Thank you.

And you nentioned that you provided invoices.
And we'll get to those in a bit, but are the invoices up
to date -- up to today's date?

A. The invoices are updated to March 12. No, |
think -- let nme see.

These are all -- excuse me, these are all in
the wong order. Let me put themin the right order.

Q No problem

A Apol ogi es.

MR. TELAN: That's my fault. Sorry about
t hat .

A. Okay. So the last one is up to February 17th,
2025, |1've submtted. And there will be nmore hours
lately, which |I've not submtted yet.

Q (BY M5. ELLISON) Ckay. And we just ask that
t hose are produced once you submt them And we'll go
t hrough your attorneys for that, but thank you.

A. Okay.

Q Did you do anything to prepare for today's
deposition?

A | read over ny report and had a neeting with
M. Telan and M. Mceli, about two and a half hours.

Golkow Technologies,
877-370-3377 A Veritext Division Www.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 14 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 14

Q. And when was that nmeeting?

A. It was yesterday.

Q And ot her than M. Telan and M. Mceli, was
anyone el se present?

A. No.

Q. Did you review any docunments during that
meeti ng?

A. We went over sonme of the papers.

Q Do you recall which papers?

A Yes. For exanple, we went over the Gol dman
papers -- a couple of the Gol dman papers. And that was
mainly it, yeah.

Q Okay. O her than Gol dman, did you review any
of the other papers in your report?

A. In my report?

Q. Or did you review any ot her papers that you
considered in your report yesterday?

A. We didn't review specifically any other paper.
We just had a chat on various aspects of my report,
yeah.

Q Okay. Did you neet with anyone else in
preparation for your deposition today, other than
M. Mceli and M. Tel an?

A No. No, | have not.

Q. Did you take any notes during the neeting?

Golkow Technologies,
877-370-3377 A Veritext Division Www.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 15 of 345



© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 15

A Are you tal king about the neeting |ast --
yesterday's neeting?

Q Yes.

A. No, | didn't take any notes.

Q Ckay. And | saw that you had sone docunents
with you today.

Do you have any docunents on you today other
than the invoices you provided, your CV, and the report?
A No. | only have the subpoena, the -- we
di scussed already. | have all the invoices. And | have

a copy of ny report.
Q Okay.
A That's all.
Q Thank you.
MS. ELLISON: And so we'll go ahead and mark
Exhi bit 2.
(Exhi bit Number 2 marked for identification.)
(Di scussion off the record.)
Q. (BY MS. ELLISON) Do you recognize this
docunment, Dr. Costa?

A. Not the front page, but the second page, yes.

lt's my CV.
Q. And you don't recognize the first page?
A This page | don't recognize.

Q. Okay. Do you know who nay have created this

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 16 of 345



© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 16

page?

A | assune -- | assume M. Telan or sone of his
assi stants.

Q Okay. And is this -- on this page, which is
page 49 of Exhibit 2, is this your current address?

A Yes. My work address.

Q And apart fromthe first page, you recognize
this docunent as your current CV?

A. Yes.

Q. And it's dated Novenber 2024; correct?

A Correct.

Q And you don't have a nore up-to-date version
Ccv?

A No. | don't have any -- anything nore recent
t han this.

Q Does this CV include all of the information in
your educational and professional background?

A. It should, yes.

Q. Is there any information that you did not
i ncl ude?

A. My hi gh school .

Q And | ooki ng at your CV, you received your
doctorate in pharmacy or pharnmacol ogy; correct?

A Yes.

Q. And that was fromthe University of Mlano in

Golkow Technologies,
877-370-3377 A Veritext Division Www.veritext.com
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19777

A Correct.

Q. And you then attended the Postgraduate School
of Experinmental Pharmacol ogy at the University of
M | ano?

A Correct.

Q Phar macol ogy is the study of drugs, including
t heir mechani sns of action and their effects on the
body; correct?

A Correct.

Q And you're currently a professor at the
Uni versity of Washi ngton?

A I'"'m a professor eneritus at the University of
Washi ngt on.

Q And could you explain what that title entail s?

A |'"ve served as a professor at the University
of Washington for 39 years, and then |I retired. And
often when you have had a distinguished career at
university, the faculty propose to the president of the
university to give you the title of professor eneritus.
And that's what happened in ny case.

This way | kind of remain in the loop. | keep

my email at the university. | receive conmunication
about the activities at the university in ny departnent.

| also get free parking at university. And so it's -- |

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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think it's a way to honor one's career and contribution
to the university and just to keep themin the | oop.

| provide sone teaching also if they ask nme
to. | can nmentor sonme junior faculty. You know,
39 years, | have an historical nenory -- sone of the
union faculty were born after | was a faculty here, and
so that's about it.

Q And you nentioned you retired as a professor.

When was that?

A It was begi nning of 2023.

Q And you nentioned that you had sone teaching,
but, | guess, are you still teaching in your typical day
to day?

A No. | gave a -- currently, | just give guest
| ectures. VWien | was a full-time professor, | taught,
in particular, tw classes. One was an advanced
t oxi col ogy class in neurotoxicology. | devel oped that
cl ass many, many decades ago when |I first arrived here
at the University of Washington. And | have taught that
every other year for -- since ny retirenent. And so
t hat was one of ny main cl asses.

And the other one was a yearly class in
t oxi col ogy, focusing particularly on agents and the
mechanism So toxic chem cals, what they did in terns

of adverse health effects and how they did it. And I'm

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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still contributing to this class, which has now passed
on to a junior faculty, junior colleague with some guest
| ectures.

Q And so do you hold yourself out to be a
t oxi col ogi st, an expert in toxicology?

A. Yes, | think I"ma toxicologist. After ny
doctorate in pharmacol ogy at the University of M ano,
wor ked for one year in a -- well, first, | served in the
Arnmy, the Italian Army. Then | worked for about a year
as a postdoctoral fellow in a toxicology |aboratory at
the University of M I ano.

And during that period, we started the
phar macoki netic of dye, red dye, which was used to col or
certain liquors.

After that period, | nmoved to Texas. | noved
to the University of Texas Medical School in Houston.
And | was in the division of toxicology in the
departnent of pharmacol ogy at the nedical school at UT
Houst on.

And | was working there with a professor which
was a renowned pesticide toxicologist. He had been
al ready the president of the Society of Toxicology. And
| was working on some projects with pesticides and toxic
effects of pesticides. And | was there for al nost

four years at the University of Texas in Houston.

Golkow Technologies,
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And then | was recruited here at the
Uni versity of Washi ngton as an assistant professor in
toxi cology. And all ny career, since 1983, | worked as
a toxicologist. As | said, | taught toxicology. | did
a lot of research in toxicology. | received funding
fromN H or the EPA or Departnment of Defense or National
Sci ence Foundation to do research in toxicol ogy.

I'"'ma nmenber of the Society of Toxicol ogy.
And all ny activities also in the area of service, so
membership in panels and revi ew panel s, have al ways been
in the area of toxicol ogy.

Now, within toxicology, nmy specialty is
neur ot oxi cology. In other words, | specialize in what
chem cals do to the nervous system

And nost of ny research has been in this area
of neurotoxicology. | nentioned ny teaching of this
class | devel oped and taught for many years in
neur ot oxi col ogy. |I'm a nenber of the specialty section
i n neurotoxicology of the Society of Toxicol ogy, which
is a major society for professionals in toxicology. |
serve al so as president of the specialty section in
neur ot oxi col ogy.

| al so am a foundi ng nenber of the
| nt ernati onal Neurotoxicol ogy Association, INA which is

an international society for neurotoxicologists. So |I'm

Golkow Technologies,
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a founder, and | served as president for two terms.

And also the activities | was referring to --
grant review, review panel, so -- are mainly in the area
of neur ot oxi col ogy.

Q So woul d you al so consi der yourself to be an
expert in neurotoxicology then?

A Yes, | do.

Q And you nentioned phar macoki netics.

Do you consi der yourself to be an expert in
phar macoki neti cs?

A | don't consider nyself an expert of
phar macoki netics, no.

Q In your role at -- well, when you were a
prof essor at the University of Washington, did you
perform ani mal studi es?

A Yes. Most of my research has been in the area
of experimental toxicology. So for the mpjority of
studies that |'ve done over the years, we used aninals,
either mce or rats, doing different types of studies.
We al so used the tissue culture and cell culture for
many ot her projects.

And | only had col |l aborative projects where we
woul d work wi th humans, and | was not working there
actively with humans. | -- there were occasions where |

woul d get sanples for humans to nmeasure sonmething in the
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bl ood or so. But these studies go back a few decades
ago.

Q. And did you ever performan ani mal study
i nvol vi ng TCE?

A No, | have not.

Q Did you ever perform an ani mal study invol ving
PCE?

A No, | have not.

Q Ot her solvents? Did you perform any studies
wi th other chlorinated sol vents?

A The only -- the solvents | worked with
experinentally -- one is alcohol, ethanol. | had nore
than 20 years a project dealing with fetal al cohol
syndrone and mechani sm of fetal al cohol syndrone, where
| did all experinental work.

| have sone very old studies we did on
styrene, which is another solvent, but nothing else.

Q Did you performany ani mal studies invol ving
benzene?

A No, | have not.

Q Did you perform any ani mal studies involving
vinyl chl oride?

A No, | have not.

Q Did you perform any ani mal studies involving
DCE?
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A No, | have not.
Q Have you ever perfornmed an ani mal study
related to Parkinson's?
A. | have never done an animal study dealing with
Par ki nson's. | have published several papers in which
bl ood sanpl es from Par ki nsoni an peopl e and the controls
were provided to ne, and we did sone testing, nmaybe
i solating DNA and | ook at sone genetic pol ynorphi sm and
not related to any exposure directly.
Q And do you recall what the title of that paper
was ?
A | don't recall the title. But if you want, we
can identify those in ny CV.
Q Sure.
Just the one involving the blood testing with
humans, if you're able to identify it.
A Okay.
If you go to page 18 of ny CV, | think paper
144 woul d be an exanple of that. I1t's a Neurology 1998,
"A genetic polynorphismof MAO B nodifies the
associ ation of cigarette snoking and Parkinson's
di sease. "
As you can see, they're very old papers, so |
barely renmenber.

Q. That's hel pful. Thank you.
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A Let's see.

Q And have you ever published in the field of
epi deni ol ogy?

A No, | have not.

Q Do you consi der yourself to be an expert in
epi deni ol ogy?

A No, | don't.

Q Are you qualified to judge the acceptability
of epidem ol ogi cal findings?

MR. TELAN. (Object to the form

A Well, | think | can read an epi dem ol ogi ca
study and critically read it and draw nmy own
conclusions. | probably would not be -- it won't be so
easy for me to put together and plan an epi denm ol ogy
study because that's not really my specialty.

Q. (BY MS. ELLISON) Are you board-certified in
epi den ol ogy?

A. No, |I'm not.

Q. Do any of the degrees that you have -- are
they in the field of epidem ol ogy?

A. No. | have certifications as a toxicol ogist.
" ma nmenber of the Acadeny of Toxicol ogi cal Sciences,
which is a certification in toxicology based here in the
United States. | also aman ERT, that's European
Regi st ered Toxi col ogi st, which is another form of
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certification in toxicology for the European Union. But
not hing i n epi dem ol ogy.

Q. Okay. Based on your understandi ng of
epi dem ol ogy, can epi dem ol ogi cal studies denonstrate
causation?

A. Wel |, epiden ol ogical studies are very
inmportant in -- as part of a package of studies. So |
never | ook at the epidem ol ogi cal studies and base any
conclusion on a single or even nore epi dem ol ogi cal
studies. But they're very useful in showing --
initially show ng associ ations, in raising the problem
Epi dem ol ogi cal studies will say, hey, if there is this
exposure, you m ght have this effect. Mybe before the
st udy nobody had even thought about that.

So in that respect, they are very good and
very inportant in establishing association between --
again, it's tal king about exposure and effect -- and
certain effect.

Now, there are different types of
epi dem ol ogi cal studies. And | would say that one has
to | ook not at a single study but a pattern within the
studies. And as | said, very inportant also to | ook at
ot her things, except -- in addition to the
epi dem ol ogi cal studies.

But there are sonme studies that are very
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strong, very well done and provide strong data. And
then together with all the other -- rest of information,
they may be avail able, then they nmay reach the status of
establ i shing causation rather than sinply association.

Q And based on your understandi ng of
epi dem ol ogi cal findings, what is the difference between
showi ng an associ ati on versus show ng causati on?

MR. TELAN. (Object to the form

A. Well, as | nmentioned, a single study woul d not
i nduce nme in saying, oh, there is a causation here
because of a single study. | have to | ook at the whole
pi cture.

But certain studies, in nmy opinion, not being

an epidem ol ogi st, | ook stronger than other studies.
And so those will be closer to establishing a causati on,
whi ch however | would -- and | keep repeating -- | know
| keep repeating that, but you need to | ook at the whol e
pi cture. You cannot cone to any conclusion, in ny
opi ni on, based on a single study -- even if it's a very
good study. You know, we want additional evidence in a
number of fields in order to -- for ne at |least to say,
yes, there is causation or no, there is not.

Q. (BY MS. ELLISON) And you nentioned |ooking to
a nunber of fields.

Ot her than epiden ol ogy, what other fields
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woul d you | ook to for support?

A. well, if I were asked to -- my opinion on the
rel ati onship between a certain exposure and a certain
outconme, | would | ook at the nunber of experinental
evi dence.

So, first, epidem ol ogical evidence. Are
there clinical epidem ological studies? And those are
rel evant because we are dealing directly with humans,
which are the people with the disease, as | nentioned.
But that's not sufficient, you know.

The best way to decide i nmediately of
causation would be to take some humans, give themthe
conmpound in question, and see whether they devel op the
di sease. That's obviously not possible to do. It would
be totally unethical.

And so | have to go and | ook at other type of
evidence. | consider the -- any other human evi dence
t hat could be avail able. For exanple, question would be
are there any case reports supporting this hypothesis of
causation? And if there are, by thensel ves, the case
reports will not mean a lot, but if they go all in the
sanme direction as the epidem ol ogi cal studies, there
woul d be certain supportive evidence, in my opinion.

Third, | would go to aninml studies. Because,

here, we can take the chem cal that we think is causing
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a certain disease and give it to the aninmals and see
whet her certain changes occur that are also found in the
di sease in question.

Now, for many di seases, we don't have an
ani mal nodel which really mmc the disease. So it's
not that we can find a rat which devel op Parkinson's
di sease. But we know what is at the basis of
Par ki nson's di sease. We know the deficits and all the
problens that there are in the brain of people with
Par ki nson's di sease. And so we can see whether in mce
or rats we have the sanme type of biochem ca
hi stol ogi cal effects. And so that would be a third
conmponent of ny reasoning.

And the | ast conmponent would be, well, if
that's the case, how could the chem cal cause this
effect? 1Is that a biological plausibility? 1s the
conmpound sonmehow -- and how -- causing through a certain
mechani smthe sanme effect that | find also in
Par ki nson' s di sease?

So this would be ny reasoning to determ ne
whet her a chemical is causally linked to a certain
out cone.

Q. And you nentioned earlier too that sone
epi dem ol ogi cal studi es can be stronger than others.

What makes an epi dem ol ogi cal study strong?
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A Well, I"mnot an epidem ol ogist, so | don't --
| cannot provide technical -- technical -- but, for
example, a study with an odds ratio significantly higher
than 1, with confidence intervals of a certain type,
well, in my opinion -- could, in ny opinion, be
consi dered a strong study.

Also -- sorry, also including the size that
the study coul d have.

Q And you nentioned odds ratio significantly
hi gher than 1. In your opinion, what is significantly
hi gher than 1?

MR. TELAN. Object to the form

A It could be even 1.3. | nean, it doesn't
matter. 1.3 nmeans there's a 30-percent nore chance to
have that disease.

Q. (BY MS. ELLISON) And in terns of confidence
interval s, what makes a confidence interval strong?

A well --

MR. TELAN. Object to the form

A -- there are various considerations in the --
with confidence intervals. | think traditionally in
epi dem ol ogy you | ook at the value of 1. So if the
confidence limts was 0.9 on one side, then the supposed
statistical significance was not there.

But | think the field has evolved into a nore
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cogent evaluation of this data. Because if you have a
confidence interval 0.9 to 18, for exanple, do you
dism ss all these individuals that m ght be on this
ot her side of the fence? O you just take theminto
consi deration?
So | think these are considerations that |
woul d make for epidem ol ogical studies. Obviously, if a
study has -- hypothetical study has an OR of 6, for
exanmpl e, and confidence interval all in positive
territory, that would be -- even with a good "N," a good
number popul ation size, that would be the ideal study.
Q (BY MS. ELLISON) And you nentioned a good
"N," or a good popul ation size.
What -- how nmany people would be in a
popul ation size for it to be considered good?
MR. TELAN. Object to the form
A. | don't think there is a line that you can
draw, you know, below hundred is no good, or above
hundred i s good.
| think froma few hundred to several
t housands.
Q (BY MS. ELLISON) And you are not a
neur ol ogi st; correct?
A Correct.

Q. You are not qualified to diagnose Parkinson's
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di sease in humans?

A "' m not.

Q. And you don't see clients with Parkinson's
di sease?

A | don't.

Q. Do you hold yourself out to be a geneticist?
Or a geneticist, an expert in geneal ogy?

A Excuse nme, | don't understand.

The study of genes or --

A Oh, a geneticist.

Q Yes. Sorry.

A Sorry about that.

Q Do you consider yourself to be a geneticist?

A No. No, |I'm not.

Q Okay. Have you published any papers in the
field of genetics?

A. Yeah. |'ve published a few papers. |
mentioned one earlier. But there are others in the
field of ecogenetics, which is sonehow a branch of
phar macogeneti cs.

Now, with pharnmacogenetics -- and here cones
back nmy pharnmacol ogy background. We know t hat people
have a different genetics conposition. And so in some
cases, they have nutation of sonme genes which affect the
way drugs act or the way drugs are netabolized. And
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this is a field of pharmacogeneti cs.

So if I knew of every person, their genetic
conposition, all their DNA, and | knew there was a
nmut ati on of a certain gene, | can say, well, if | give
you this drug, it will not be able to netabolize as
wel |, okay. This is sonmething that goes toward
i ndi vi dual nedi ci ne, you know.

But the sane approach is ecogenetics, but
eco- -- when the nanme was coi ned nmany years ago,
ecogenetics refers to the sane as pharmcogenetics, but
i nstead of drugs, pharmaceutical drugs, talking about
chem cal s, chemicals in the environnent.

And so ecogenetics studies the role that
certain genetic polynorphism to genetic nutations, play
in the response of an individual to the effects of a
t oxi ¢ substance.

And in this area, | have several papers,
particul arly because | have been devoting a big chunk of
my research in the |last many years to an enzyne called
par aoxonase. And it's specifically paraoxonase 1, which
is an enzyne capabl e of nmetabolizing certain
insecticides. And you know insecticides are used to
kill insects.

But believe it or not, the nervous system of

an insect is not so different as far as its basic
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conponents concern froma manmal i an or human, even human
nervous system And so these insecticides are very
toxic to humans. And many of these organophosphates,
i nsecticides, are netabolized, are detoxified by this
enzynme paraoxonase 1. And this enzyne happens to be
pol ymorphic. And so there are several single nucleotide
pol ynor phi ¢ changes in their DNA sequence.
So that what happens is two things. You can
have a qualitatively different enzyme. So one coul d
have one enzyne, one could have another enzyne, you
know, different with different substrate specificity.
Or you can also have different types of nmutation in the
pronoter region where you can find -- you can have
di fferent anount of enzyne, okay. So of course if you
have nore enzyne of the good type, you are nore
protected than if you have little enzyme of the not so
good type, okay.
| hope | explain it clearly. But these are

all aspects of ecogenetics. So genetic consideration
apply to toxicology. And so in this area, | have
sever al

Q Ckay. And do you consider yourself to be an
expert in ecogenetics?

A | consider myself for having done a |ot of

work in this area, yes. | publish a book also on this,

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 34 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 34

ecogenetics. It's called "Fundanental s of Ecogenetics."

Q And you al so nentioned pharnmacogeneti cs.

Do you consider yourself an expert in that
field?

A. Not really, because | have not done any
research in the area of pharmacogenetics. | know sone
of the basic information about how, you know, certain
drugs can have different effects in different people
based on their genetic background. But it's not
sonet hing that | have done any research on.

Q And you have never published on PCE and
Par ki nson' s di sease; correct?

A. Correct.

Q You have not published on TCE and Parki nson's
di sease?

A Correct.

Q You have not published on vinyl chloride and
Par ki nson' s di sease?

A. Correct.

Q You have not published on benzene and
Par ki nson' s di sease?

A. Correct.

Q. And you have not published on DCE and
Par ki nson' s di sease?

A Correct.
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Q. Have you previously served as an expert
W t ness?

A In other cases?

Q Yes.

A Yes.

In fact, in the paper -- in the Exhibit 2 that
you just gave ne, | see that there is -- in 2022, | was
an expert witness in -- well, | provided expert
consultation on alleged health effects due to exposure
to an insecticide. And | was -- yeah, the work was done
for this law firmhere in Seattle. And | reviewed
material, nedical files and other material, and I wote
a report for this, but there was no deposition or
testinony or anything el se.

Q And do you recall what insecticide was the
focus of that litigation?

A. Yes. The defendant was a pest control
conmpany. And the insecticide was a pyrethroid. | don't
recall specifically which pyrethroid. Because
pyrethroids are a famly of different conpounds. But |
don't renenber the specific conpound, but the -- it was
a pyrethroid.

Q. And were you retained by the defense in that
case?

A Yes.
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Q. And apart fromthis 2022 case on the first
page of Exhibit 2, have you served as an expert w tness
in any other capacity?

A. Yes, | have. Mostly long tinme ago. More
recently, there's this one. | |ooked whether | could
find some material about this, but I could not find it.
| think I did sonething -- again, wote a report on
atrazine, which is a herbicide, which was all egedly
contam nating drinking water in the Mdwest. And don't
remenber if there was any specific plaintiff or --

i nvol ved, but they asked for ny opinion on possible
adverse health effects of this conpound that's call ed
atrazine. It could have been a law firmin St. Louis,
M ssouri, but | can't swear on that.

Q And do you recall when the -- do you recal
when the atrazine case was?

A Probably ten years ago, sonething |ike that.

Q So apart fromthe 2022 case on page 49 of
Exhi bit 2, you have not testified or been deposed in any
other case in the last four years?

A. No. The | ast four years, absolutely not.

Q Ckay. And who first contacted you about
working on this matter?

A. I was first contacted by an assistant or a
col | eague of M. Tel an.
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Q And do you recall when they contacted you?
A. It was toward the end of 2022.
Q And how many tines did you speak with counsel

or M. Telan prior to being retained?

A. | spoke with M. Telan Decenber 28th, 2022.
We had a phone call for about half an hour.

Q And were you retained after that phone call?

A. I think so.

Q What do you understand the scope of your

assignnent in this case to be?

A | was asked to evaluate the literature and
conme to a conclusion whether in nmy opinion
trichl oroethylene, TCE, was able to cause Parkinson's
di sease.

Q Did you understand or do you understand your
assignnment to al so include whether PCE can cause
Par ki nson's di sease?

A Over time, | have discussed PCE with
M. Telan. PCE has not been the focus of ny report.
However, | have included a section in ny report talking

about PCE, but | focus on TCE, trichl oroethyl ene.

Q And were you provided any materials by
counsel ?

A. | was provided sone initial material,
papers -- sone papers, possibly an ATSDR docunent.
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Unfortunately, | don't have a list of the -- the
material that | was provided initially. And then I went
out and | ooked at the material by nyself.

Q And we'll get to some of that material in a
bi t.

Do you recall if you were provided the ATSDR
2017 assessnent of the evidence?

A. I think I was, yes.

Q And had you -- do you recall if you reviewed
t hat docunent prior to being retained in this
litigation?

A Certainly not.

Q And you're receiving conmpensation for your
role in this litigation?

A Yes.

Q. What's your -- do you have an hourly rate?

A As indicated in ny report, | have an hourly
rate of $600 for nost type of work. And an hourly rate
of $1,200 for deposition, court testinony.

Q Do you know how nuch you' ve been paid to date?

And it's okay if you don't have an exact
nunber .

A. So we have here probably Exhibit 1 --

Q So this hasn't been marked. W can go ahead,
t hough, and mark the invoices as Exhibit 3 so that

Golkow Technologies,
877-370-3377 A Veritext Division Www.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 39 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 39

they're in the record.
A. Probabl y about 60,000 so far.
Q  60,000. Okay.
And wi Il you receive additional conpensation
if Plaintiffs prevail at trial?
A No.
MR. MCELI: Wre you going to do that as
Exhibit 3 or --
MS. ELLI SON:  Yeabh.
(Exhi bit Nunmber 3 marked for identification.)
Q (BY MS. ELLISON) And you prepared a report in
this case; correct?
A Correct.
MS. ELLISON: And we'll go ahead and mark that
as Exhibit 4.
(Exhi bit Nunber 4 marked for identification.)
Q. (BY MS. ELLISON) And your report is dated
Decenber 6, 2024; correct?
A Use this one.
Yes, correct.
Q And does this report contain -- or represent
the expert opinions you intend to offer in this case?
A. Yes.
Q Does this report represent conplete statenents
of all of your opinions that you will express and the
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basis and reasons for then?
MR. TELAN: Object to the form

A Yes.

Q (BY Ms. ELLISON) |If called at trial, would
you of fer any expert opinions not included in this
report?

MR. TELAN: QObject to the form

A No, | don't think so.

Q (BY MS. ELLISON) And let's turn to your
concl usi ons on page 23 of your report.

A Okay.

Q And you include -- you conclude that there is
at least as likely as not or even nore |likely than not a
causal relationship between exposure to TCE and
Par ki nson' s di sease; correct?

A Correct.

Q You use the standard at |east as |likely as
not; right?

A. Yes.

Q How do you define that standard?

A. Well, this is not ny |anguage in that in ny
profession we don't use this type of |anguage.

| use a termas likely as not or nore likely
than not. | think in a docunent they have a different
| anguage, equi poi se or above. In other words, the way I
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understand it in a very sinple layman way is that nore
i kely than not would be 51 to 49, for exanple, and as
li kely as not would be 50/50.
| hope | got it right. But that's the way I
see this -- | see sinply this term nol ogy.
Q. Have you published any scientific papers using
that at |least as |ikely as not standard?
A No, | have not.
Q Do you recall if you used that at |east as
li kely as not standard in the 2022 case we di scussed
earlier?
A. No. No.
Q In your view, is the as likely as not standard
a | egal one?
MR. TELAN: Object to the form
A | don't know what you nean by legal -- if it's
a | egal one.
Can you el aborate on this?
Q (BY Ms. ELLISON) Are you aware that the at
|l east as likely as not standard is in the Canmp Lejeune
Justice Act?
A Yes, | am aware of that.
Q. Were you provided a copy of the statute?
A Yes, | have been -- | have received a copy of
t hat .
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Q. Did you review it?

A Briefly.

Q. Did it factor into your opinion?

A Not really.

Q You al so state that the causal relationship
bet ween TCE and Par ki nson's di sease satisfies the nore
l'i kely than not standard; correct?

A. For TCE, it is nmy opinion that it is nore
i kely than not to be a cause of Parkinson's disease.

Q In your opinion, is the nore likely than not
standard a hi gher standard when conpared to the as
i kely as not standard?

A. Yes.

Q And in your opinion, is PCE nore likely than
not -- or nore likely than not able to cause Parkinson's
di sease as wel | ?

MR. TELAN: [I'msorry, Anna, | mssed it. Dd
you say TCE or --

Q. (BY Ms. ELLISON) Sorry, that -- let ne
restate the question.

In your opinion, is PCE nore |likely than not
abl e to cause Parkinson's disease?
MR. TELAN. CObject to the form

A. As | indicated earlier, | have not focused ny

report and ny research for the report on PCE.
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So | stand by what | wote about PCE in ny
report, saying that there is -- why for TCE, in ny
opi nion, there is enough evidence. That's not fully the
case for PCE

There are sone indicative -- interesting
i ndi cative pieces of evidence that suggest that PCE
could al so be involved in Parkinson's di sease. However
based on ny limted study of the problem | would say
that for PCE what | consider the | ower standard applies,
so as |ikely as not.

Q (BY MS. ELLISON) So -- and just so that |
understand, in your opinion, the evidence for PCE -- or
t he evidence for the causal relationship between PCE and
Par ki nson' s di sease satisfies the at |east as likely as
not standard?

MR. TELAN:. Form obj ection.

A. For PCE, yes.

Q (BY M5. ELLISON) But it does not satisfy the
nore |ikely than not standard?

MR. TELAN:. Form obj ecti on.

A. | would say that because there is not a | ot of

i nformati on yet.
There are sone pieces of data that are
i ndicative of that possibility, but, for exanple, there

is no study to ny know edge done in animals show ng that
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PCE may do the sane things that TCE has been shown to
do.

Q. (BY MS. ELLISON) And just so | understand, is
your answer that there -- that the evidence for PCE does
not satisfy the nore |ikely than not standard --

MR. TELAN. Object to the form

Q (BY Ms. ELLISON) -- for Parkinson's disease?

A | think that the PCE -- for PCE, we should
consider the as likely as not. And for TCE, as likely
as not and even nore, nore |likely than not.

Q Okay.

MS. ELLISON: And, Pat, | just ask that you
let me finish ny question before you object.

MR. TELAN. Yeah, I'msorry. | thought you
were finished. | apologize.

MS. ELLI SON: Thank you.

Q. (BY MS. ELLISON) And on page 23, you also
state about hal fway down the |ast paragraph, "It is ny
opi ni on that ATSDR enpl oyed a sound net hodol ogy and t hat
t he categories of causal association set forth in the
report were well defined and appropriate”; correct?

A. Yes.

Q. And there you are referring to the ATSDR 2017
assessnent of the evidence?

A. Yes.
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Q. VWhat are -- are you famliar with the causa
standard set forth in the ATSDR report?

A VWhat | renmenber was related to what | wote
here.

If you're asking sonething else, could
pl ease ask you to repeat it.

Q | can clarify.

You state that ATSDR enpl oyed a sound
met hodol ogy. What do you nean by that?

A That -- fromwhat |'ve read of this docunent
and the -- we have many parts, and | focused only on the
Par ki nson' s di sease, but there was a discussion of the
evi dence about TCE. And at that tinme, it was probably
the only evidence avail abl e because the document was
published in 2017. And we know a |l ot of the studies
dated after 2017.

So | thought, and I think, that in that
docunent, ATSDR anal yzed the avail abl e data and cane up
with a correct conclusion, that TCE has equi poi se and
above evidence for causation of PD. Sinple as that.

Q And you refer in that sentence that | read as
well to the categories of causal associ ation.

What are you referring to there?

A Are we tal king about the sanme sentence?

Yes.
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A Can | read the sentence --

Sur e.

A -- al oud?

"It is nmy opinion that the ATSDR enpl oyed a
sound net hodol ogy and that the categories of causal
association set forth in the report were well defined
and appropriate.”

| think this sentence refers to a section of
t he docunment where ATSDR tries to explain the different
term nol ogy. So for equipoise and above evi dence for
causation, there was then an explanation. So | think
agreed with the explanation that they gave.

Q Okay. Do you know who aut hored the 2017
assessnent of the evidence by the ATSDR?

A. | don't remenber.

Q. Do you know who Frank Bove is?

A. | think I have seen his nanme, but | don't know
hi m

Q Are you aware that the ATSDR found that there
was insufficient evidence to conclude a causal
associ ati on between PCE and Parki nson's di sease?

A. | have not | ooked at the PCE -- the PCE part.
But as | said earlier, based on ny own research and for
the report, | also think the evidence is very strong for

TCE and | ess strong for PCE
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So maybe ATSDR had sim | ar concl usions.

don't know.

Q

Ckay. So in reviewng the 2017 assessnent of

the evidence, you only reviewed the sections related to

TCE and Par ki nson' s di sease?

A. Yes.
Q Okay. And you agree with their concl usions?
MR. TELAN: Object to the form
A. Yes.
Q (BY MS. ELLISON) Did you review any of
Plaintiff -- or are you aware that there were other
general causation reports submtted in addition to your

own by Plaintiffs?

A

o >» O >» 0 >» 0 >» O >» O

Yes.

Have you reviewed any of these reports?
No, | have not.

Did you review Dr. De Mranda's report?
No, | have not.

Did you review Dr. Mller's report?

No, | have not.

Did you review Dr. Bird's report?

No, | have no.

And did you review Dr. Boehne's report?
No, | have not.

Did you review Dr. Freeman's report?
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A No.

Q And did you review Dr. Cannon's report?

A No.

Q Did you review any of the water nodeling
reports in this case?

A Can you refresh ny nenory.

Q Are you aware that there were water nodeling
reports submtted by Plaintiffs in this case?

A. No. | have not -- to ny recollection,
haven't seen this report.

Q Okay. Did you review any depositions in this
case?

A Yes.

Q Whose?

A | reviewed the deposition with -- | reviewed
the rough draft of the deposition of Dr. Mller, the
rough draft of the deposition of Dr. De Mranda, and
al so of Dr. Cannon.

Q. And did the review of those depositions change
your opinion at all in this case?

A No.

Q So I want to discuss the nethodol ogy you used.

Coul d you descri be the nethods you used in
preparing your report.

A. well, first of all, | outlined a report. So
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| -- so that's considered, first, just the titles. |
started with the titles, so the different sections. So
| knew | had a summary, | knew | had to have a section
with ny own qualifications.

And then | tried to approach a whole thing in
a sinpler -- in a very sinple way. So you see: What is
Par ki nson' s di sease? What causes Parkinson's di sease?
What is trichloroethylene? Can trichloroethylene cause
PD? So kind of very didactic because of ny job for a
l ong tinme.

And then | focused on the human evi dence,
epi dem ol ogi cal evidence, case reports, ani mal evidence,
and biol ogical plausibility, as | nmentioned, possible
mechani sm of TCE-i nduced PD

Then | had also a section on dose |evel
consi derations. And a snmall section, as you can see, is
there a role for PCE in PD

So the first thing | did -- and then the
concl usion, which | wote at the end, and then the
references.

So this was ny initial approach, | need to
find sonme kind of structure for nmy report.

Then I went to PubMed and | ooked for papers
that could discuss -- that could be relevant to what ny

goal was. And | entered PubMed with just a few
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keywor ds, you know, trichloroethylene,

perchl oroet hyl ene, Parkinson's di sease, neurotoxicity.
And | cane up with a nunmber of papers, so | just was
able to preprint themout, read them and then I was
able to fill out different sections the way | had

pl anned it.

MR. TELAN:. Anna, we have been goi ng about an
hour and 15. |If you get to a reasonabl e stopping point
in the next few mnutes, we can take a break for five.

MS. ELLISON: Sure. Yeah, I'Il just get
t hrough this section and then --

MR. TELAN: Yeah, no worries.

Q (BY MS. ELLISON) So you nentioned review ng a
ot of literature and a lot of different areas of study.

Is it your understanding -- or in your
opi nion, did you performa literature review?

A Yes, | did.
Q Did you performa systematic literature
revi ew?
MR. TELAN: Object to the form
A. What do you nean by systenmatic?
Q (BY M. ELLISON) Do you -- are you famliar
with the term"systematic literature review'?
A No, |'m not.
Q. Do you use the term"systematic literature
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review' in your professional work?

A. No, | don't.

Q. You nmentioned perform ng a search on PubMed.
And in your report you include the keywords TCE, PCE,
PD, and neurotoxicity?

A. Yes.

Q Did you use any ot her keywords?

A | don't think so.

Q So the -- all of the keywords you used in your
search are the four |listed on page 6 of your report?

A. To the best of ny recollection, yes.

Q Did you review all resulting publications?

A. Yes.

Q Is there any criteria you used to assess the
literature?

A Can you be nore specific, please.

Q Are you famliar with exclusion and inclusion
criteria?

A. Generally speaking, if you're asking me if |
use any criteria to not consider or consider a paper, |
woul d say that the only thing I would consider is if it
was not related to the topic in question, so TCE and
Par ki nson's, then | would not consider it; otherw se, |
woul d consider it.

Q. So unless it was not related to the topic, did
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you include all studies that came up when using the
keywor ds on page 67
MR. TELAN. (Object to the form

A. Yes. | included everything that was -- that
popped up -- canme up during that search, | use it, yeah

Q (BY MS. ELLISON) Apart fromrelevancy, is
t here any other exclusion or inclusion criteria you
consi dered?

A. No.

Q Do you agree that if relevant studies are
excluded from an anal ysis, those decisions should be
based on objective criteria?

MR. TELAN: Object to the form

A Can you repeat the question, please.

Q (BY MS. ELLISON) Do you agree that if
rel evant studies are excluded from an anal ysis, those
deci si ons nust be based on objective criteria?

MR. TELAN:. Sanme obj ection.

A. well, if -- I would agree if | had taken a
study -- found a study and decided, no, | don't want
this to be included, but that's not what | did, but in
general ternms, yes, | agree.

Q. (BY MS. ELLISON) Do you agree that it's
important to be transparent about why certain studies
are excluded or included?
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MR. TELAN. (Object to the form

A Absol utely.

MS. ELLISON: W can go ahead and take a break
now.

MR. TELAN:. Ckay.

THE VI DEOGRAPHER: The tine is 10:24 a.m, and
we're going off the record.

(Brief break taken.)

THE VI DEOGRAPHER: The tine is 10:34 a.m, and
we' re back on the record.

Q (BY MS. ELLISON) And Dr. Costa, you applied
the Bradford Hill framework to TCE and PD; correct?

A | considered the Bradford Hi |l considerations,
but that's not the relevant part of ny report. | didn't
base any final conclusion on that. But since the
Bradford Hill considerations are often discussed, |
t hought I'd | ook at those and see whether it would apply
to the other itens | considered.

Q And on page 22, you considered the Bradford

Hll criteria in r relation to TCE and PD; correct?
A. l"ve only tried to look at the Bradford Hil
considerations in terms of TCE and PD. | did, yes.

Q. You did not apply the Bradford Hill framework
to PCE and PD; correct?

A. Correct.
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Q. Do you typically enploy the Bradford Hill
framework in your research and scholarly activities?

A | do not.

Q Why did you apply it here?

A. Because a conponent of the evidence was
epi dem ol ogical. And then there were other conponents
as well, as | said, the animal, the nechanistic data,
and so | thought that the Bradford Hill approach could
be interesting, and | just wanted to see whether, you
know, it nmade sense. Because it's used to show
causation of certain disease upon certain exposure.

Sol -- 1 think I may have di scussed with
M. Telan the --

MR. TELAN. Yeah, you're not allowed to talk
about what we di scussed.

THE W TNESS: Ckay.

A And that's about it.

Q (BY M5. ELLISON) You state on page 23, the
| ast sentence of the first paragraph --

A Yeah.

Q -- "Fulfilling the Bradford Hill consideration
is considered the strongest framework for determ ning
causal inference in epidem ol ogical studies"; correct?

On page 23, last sentence of the first ful

par agr aph.
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A Yes. Yes.

Q VWhy do you consider it the strongest franmework
for determ ning causal inference in epidem ol ogical
st udi es?

A. | do not consider it the strongest franework.
| read other people consider it a strong framework for
determ ning causal inference in epidem ol ogical studies.
Because as we had discussed a while ago, just |ooking at
t he epi dem ol ogi cal study by itself, it's good at
establishing an association, but there's nore that one
wants to establish causation.

Q So you do not consider it the strongest
framework in determ ning causal inference in
epi deni ol ogi cal studies?

A. "' m not an expert on the Bradford Hill
considerations. | just read what they were and tried to
det er mi ne whet her whatever Bradford Hill indicated would
apply to the anobunt of data available for TCE and PD.

Q VWhat is your basis for the statenment on
page 23 that the Bradford Hill considerations are
consi dered the strongest franmework?

A. That's based on reading | had on the topic.

Q. And you agree with that statenment?

MR. TELAN: Object to the form

A. It seens -- it seens reasonabl e because the
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Bradford Hi Il considerations have -- explore different
items fromtenporalities, strength of association, and
specificity, a lot of different issues that, in ny
opi nion, are relevant to overall conclusion of
causati on.

Q (BY MS. ELLISON) Does the Bradford Hill
framework apply to toxicol ogical studies too?

A No. We never use Bradford Hill for
t oxi col ogi cal studies; at |east, | have never used it.

Q The purpose of Bradford H Il is to assess the
causal relationship between a presunmed cause and an
observed effect; correct?

MR. TELAN: Object to the form

A Correct.

Q. (BY MS. ELLISON) Here the presuned cause
woul d be the exposure; correct?

A The TCE exposure, yes.

Q And the effect would be the Parkinson's
di sease?

A Yes.

Q When applying the Bradford Hill criteria, is
it inmportant to limt the analysis to one cause?

MR. TELAN. CObject to the form

A. In this case, | only | ooked at TCE, so | don't

know whet her you can do it differently.
Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 57 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 57

Q. (BY MS. ELLISON) Have you ever applied the
criteria to nmultiple potential causes?

A As | said, | don't use the Bradford Hill
evaluation in nmy research

Q Bef ore applying the Bradford Hill criteria,
did you confirmthat an association exists between TCE
and Parkinson's di sease?

A. Well, based on nmy review of the literature and
consi deration, which includes epidem ol ogi cal studies,
human case reports, aninml control studies and
mechani stic studies, | already had developed in nmy m nd
the idea that there was a causal relationship between
TCE exposure and PD. Applying the Bradford Hil
criteria confirnmed what | already thought.

Q Under st ood.

Are you aware of Pearl's Ladder?

A. | read the nane in a deposition that was taken
either by you or sonme of your colleagues, but | nust say
| don't know anything about this.

Q And returning to the Bradford Hill criteria.
There are nine total criterion; correct?

MR. TELAN:. Object to the form
A I think so.
Correct.
Q. (BY MS. ELLISON) And you discuss all nine in
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your report; correct?

A Yes. Very, very briefly. [It's not the mgjor
part of my report.

Q You do not define each criteria; correct?

A Not here, no.

Q Did you give each of the nine factors the sane
wei ght in your analysis?

MR. TELAN. (Object to the form

A. Yes.

Q (BY MS. ELLISON) And did you find that each
criteria was satisfied?

A My concl usion was that each criterion or each
suggest ed vi ewpoi nt was satisfied with exception of
specificity. Because TCE has been associated along with
Par ki nson' s di sease but al so other end points of
toxicity. And then by reading a little bit, | found out
that in the case of snoking, the sanme consideration
shoul d be made.

So you have one exposure, but you have
mul tiple end points. So the specificity only applies if
you have one exposure, one end point. And so
traditionally, in the fampbus snoking studi es and papers,
this was not satisfied. In the sane way | concluded it
was not satisfied in this case for TCE. But the others,

in my opinion, they were satisfied.
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Q And we di scussed how the -- each criteria was
not defined in your report.

Where did you -- or how did you cone to
under stand each of the criteria?

A. Well, | read a paper in which the criteria
were |isted and di scussed, and then | | ooked at the
whol e set of data that | had avail able and made ny
pr of essi onal judgnment on that.

Q Do you recall which paper you reviewed for the
criteria?

A No, not really.

I think you can find discussion of the
criteria in many papers, so it was not any particul ar
paper.

Q Must all the criteria be satisfied for
causation to exist?

MR. TELAN: Object to the form

A There are nine criteria. And here there are
ei ght which are satisfied, with the one not satisfied,
which is specificity, for the reasons | just discussed.
| don't know whether there is a cutoff, so if seven or
eight or six are needed in order to be satisfied.

| can say that in this case, in my opinion,
ei ght out of nine were satisfied, so | was satisfied.

Q. (BY MS. ELLISON) Are you aware that Hill, the
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author -- original author of the Bradford Hill criteria
consi dered anal ogy to be the weakest of the criteria?

MR. TELAN. (Object to the form

A | don't recall this specifically.
Q (BY M5. ELLISON) Do you agree that analogy is
t he weakest of the criteria?
MR. TELAN: QObject to the form
A. Il will read, again, my very brief note on
anal ogy.

And | say, "Finally, considerations on anal ogy
al so apply to TCE, as we know that other conpounds that
damaged dopam nergi ¢ neurons and mtochondria are
causally linked to PD."

So in ny opinion, this is an inportant issue
because it says that TCE has been shown to danage
dopam nergi ¢c neurons and mtochondria. W know that
ot her conpounds that do that cause Parkinson's disease;
therefore, there is -- the analogy criteria has been
satisfied. | think it's inmportant. Whether Dr. Hil
t hought differently, | don't know.

Q (BY MS. ELLI SON) Under st ood.
And if you will flip to page 8 of your report.
A. Page 8?
8.
You state in the second full paragraph -- the
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second sentence -- "It has been cal cul ated that PD
synptons mani f est when brain dopam ne content has
decreased by 70 to 80 percent"; correct?

A. Yes, | read this.

Q You then state, "Because of the normal aging
process, there is a progressive | oss of dopam ne, but
the '"threshold" for clinical signs to be manifest has
been estimated to be reached after the age of
approxi mately 110 years"; correct?

A. Correct.

Q You do not provide a citation for this

statenent; right?

A. No.
Q What is the basis for this statenent?
A. This is, | would say, commpbn know edge anobng

people in the field of neurotoxicol ogy or dopam nergic
toxicity. The current theory about Parkinson's disease
Is that it is a progressive disease.

Well, let's go -- take a step back.

We have the dopam nergic system which is an
i nportant neurotransmtter systemin the brain. And
that's the one affected by Parkinson.

Now, they have done nmeasurenent -- | don't
know exactly whether it was a m x of measurenent and

nodel i ng and projection -- showing that as the person
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ages, there is a continuous slow | oss of dopani nergic
neurons. And this is because in the nmetabolism of
dopami ne itself, a | ot of oxidative stress is generated,
whi ch can be toxic to the neurons.

And so as we age, we slowy | ose sone neurons.
But has been calculated that in order to |ose sufficient
neurons for clinical signs to be manifest, you need to
live at |east 110, 120.

One thing I should tell you, 110 could be 100,
could be 120. Don't have to focus so nuch on the
precise nunber. It's just a concept, okay. So
obviously very few people arrive to be 100, 120 or so.
And so what happens to the people who get Parkinson's
di sease?

Well, for a few, there is evidence that there
is -- there are sone genetic nutations. For sonme forns
of juvenile Parkinson's disease, there are sone
mut ati ons that have been associated wth.

But for the rest of people who devel op
Par ki nson's di sease, the current theory -- and, again, |
didn't reference it because | -- it was already in ny
brain that | had this know edge.

The theory is this one now. You are exposed
during your lifetime either acutely, in sone cases,

to -- like, the MPTP case was an acute exposure to very
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pot ent dopam nergi c toxins, but nore often to -- on a
repetitive basis to chem cals which cause al so damage to
t he dopam nergi c system

So you have sone kind of an additive effect.
So on one hand, you have sl ow damage due just to nature,
let's say. And then you have -- and you have damage due
to the toxic exposure, okay. And they interact.

And so | would like to draw a graph, but |
know it's not possible. But you can imagine a line
goi ng slowy down, and then another |ine, which maybe
it's a parallel line below that, because you had the
damage that |owers the number of your dopam nergic
neur ons.

So in those people, you will reach the
threshold for clinical signs to be manifest during your
lifetime. Usually for Parkinson's disease, it's in
their 60s or so, okay.

Now, even the nunbers 70 to 80 percent, you
have to take themw th a grain of salt, you know  They
could be -- it could be 60, it could be 58. The concept
is that the brain has a lot of plasticity. And so even
if you get damage, nothi ng happens. You know, it takes
a certain anount of damage, and then the brain cannot
conpensate anynore, and you start to have signs of

toxicity, so clinical signs of the disease.
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So this is a current -- this is current
theory. And it's based on the fact that -- as | wote
sonewhere in the report, there were two very inportant
epi sodes. Two inportant -- one is an episode. It's an
MPTP episode in which -- you're certainly famliar with
that. And it's a situation in that Northern California
where a group of young people all devel oped signs of
Par ki nson' s di sease. And that caused a | ot of surprise
because, with exception of the cases |'ve nentioned
earlier where a genetic nutation could be predisposed to
juvenil e Parkinson's, you don't see dozens of young
people with the sane synptons of Parkinson's disease.
And this is what happened in Northern California in the
' 80s.

And it was the work of a neurol ogist at
Stanford University, Dr. WIIliam Langston, who really
became a detective. He got very interested in that and
said, "Well, this is very weird. Wat happened here?"

And he discovered that all these people were
kind of drug addicts, so they were consum ng drugs. And
they all had the same provider of drug who had
synt hesi zed this anphetam ne derivative in the garage
and was not a great expert at doing these things.

And so in the drug that these people consuned,

there was this contam nant, which was MPTP. And a
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series of studies conducted by Dr. Langston and his

col l aborators | ater showed that MPTP was responsible for
t he Par ki nsoni an type of disease that these young people
had. And i ndeed they gave these people drugs that you
give to Parkinson's patients, and they -- and they
recovered as far as the synptonms are. O course

Par ki nson's, we know, is not curable. You cannot
regenerate the dead neurons, but you can alleviate the
synptons with a nunber of dopam nergic drugs.

So why is that inportant? |It's inportant
because the field had al ready evolved in saying, well,
there is no specific gene for Parkinson's disease. And
it's probably nmore -- it's easier to have a di sease
where you have a specific gene. Like, cystic fibrosis,
there is a gene. You know how to take care of the gene.
CGenetic therapy now, you can take care of cystic
fibrosis. Huntington disease, that's a neurogenic
di sease. You know there is a gene responsible for that.

For Parkinson's, it had been shown by sone
twin studies or so that there was not a | ot of
concordance in nonozygotes. So there was not -- it was
al ways thought that there was no gene associ ated causing
Par ki nson's di sease. And, therefore, the line of
t hi nki ng has al ways been: |s sonmething out there in

their environment? Something you are exposed to which
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damages your dopam nergic neurons, and if you add that
to the normal decline that occurs with aging, that would
cause Parkinson's disease to be manifest?

But until the MPTP case, this has been only --
had been only a hypothetical situation. The MPTP
epi sode really opened the way to a | ot of studies
| ooking into the environnental factors in the etiol ogy
of Parkinson's di sease. Because here was the proof that
you were exposed to a chem cal, you could devel op
Par ki nson' s di sease.

Q And you nentioned a couple other, you know,
60 percent and | ower anmpunts.

Is it your opinion that the 70 to 80 percent
on page 8 is the threshold anount for clinical signs to
mani f est ?

MR. TELAN. Object to the form

A. In -- of course you cannot sacrifice a human
bei ng once they start to devel op sone trenors for
Par ki nson' s di sease.

So these nunbers, as | said, they go -- you
read -- sonetines you'll read 60, 70, 80. That should
be taken with a grain of salt. But they sinply indicate
that there is -- you can | eave even with | ess
dopam nergi ¢ neurons than your nei ghbor who has not been

exposed and not experience anything. But if you hit the
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threshol d, then you'll experience the synptoms, the
Par ki nsoni an synpt ons.

But as | said, these are the nunbers that are
fl oating around but should be really taken not precisely
because nobody has done a study neasuring these
dopam nergi c neurons and the brain of people, okay.

Q (BY Ms. ELLI SON) Understood.

And you al so nentioned Gol dman's tw n study

publ i shed in 2012.
A | haven't nentioned that.
Q Oh, okay. M apol ogies then.

We can go ahead and -- are you famliar with
Gol dman's 2012 study?

A Yes.

MS. ELLISON: We'll enter that as -- are we on
Exhibit 4 -- sorry, | should --

THE COURT REPORTER: 5.

MS. ELLI SON: Okay. Exhibit 5 then.

(Exhi bit Number 5 marked for identification.)

MS. ELLI SON: Thank you.

Q (BY MS. ELLISON) And do you recognize
Exhibit 5 as the Goldman 2012 study?

A. Yes. Yes.

Q And you reviewed this in preparing your

report?
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A Yes.

Q And this is an epidemnm ol ogi cal study; correct?

A Yes.

Q Are you able to answer questions about the
substance of this epidem ol ogical study?

A | can try.

Q The sanple for this study included 198 pairs
of twins; correct?

A. Yes. Yes.

Q And sol vent exposures were inferred based on
occupati onal and hobby history; correct?

A | don't recall precisely how exposure was, but
| assunme you may be right.

Q So if you go to page 777, under the title
"Exposure Assessnent,"” the authors states, "Lifetine
exposures were inferred for six specific solvents";
correct?

A. Ckay. Yes, | see this.

Q And are you aware that for deceased and
cognitively inpaired subjects a proxy informant provided
occupational history and hobby history?

A. Yes.

Q. The authors did not have exposure sanples for
t he popul ation; correct?

A. | guess so.
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Q. Woul d you agree that inferring exposure based
on job and hobby history collected through self- or
proxy-reported histories |eads to exposure
m scl assification?

MR. TELAN: Object to the form of the
guesti on.

A. | don't think so. | don't think -- can you
restate the question with a --

Q (BY MS. ELLISON) Are you aware of the term
"exposure nisclassification"?

A. I think so. Yeah, when you cl assify sonebody
as exposed that's not exposed or vice versa, yeah.

Q So inferring exposure based on hobby or
occupational history could | ead to exposure
m scl assification; correct?

MR. TELAN. Object to the form

A | don't knowif this is correct. | can tel
you sonmething. This is ny view as a toxicol ogi st
| ooki ng up at epidem ol ogy or down at epi dem ol ogy.

One of the weak parts of epidem ology, if you
will, is establishing exposure. Because in a |lot of
cases, you infer exposure from occupation, froma
registry, fromwho knows what. It would be nice to have
bl ood sanples fromall the people involved in the study

to say, hey, you know, you have been exposed to
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so- and-so, you have not been exposed, so -- but that's
not the case.

So | viewit -- | viewthis as probably the
weakest part of all epidem ol ogical studies in general,
but | have nothing agai nst using hobbies or work
activities to infer certain exposure.

Q (BY M5. ELLISON) So establishing exposure in
epi dem ol ogi cal studies generally is a weakness of the
field?

MR. TELAN. (Object to the form

A That woul d be my opinion as a
non- epi deni ol ogi st .

Q (BY M5. ELLISON) And it's also a limtation
here for the Gol dman 2012 study; correct?

A. Well, I don't know whether you can call it a
limtation of this specific study. M consideration was
very general. | would have to |ook over in detail this
study again to be nore precise.

Q. On the top of page 782 -- oh, sorry,
apol ogi es, the bottom of page 781, the very | ast
sentence on 781.

You'll see the authors state, "The nmjor
limtations of this study are its small sanple size,
whi ch yielded inprecise risk estimtes, and exposure

i nferences based on retrospective recall"; correct?

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 71 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 71

A Yep, | read that.

Q And so the authors do acknow edge exposure
inferences as a limtation of this study; correct?

A. Yes. You know, when you publish a scientific
paper, if you are a good scientist, you state what you
find, but you also make considerations about the
limtation. Every good scientist says, "Well, ny study
is good because I want to publish in a good journal, but
| acknowl edge it nmay not be perfect."” So every good
scientist will wite that their own study has sonme
[imtation, and this is no different.

By the way, this paper was published in Annals
of Neurol ogy, which is a very good neurol ogy journal.
And has a -- is known for rigorous peer review, so has
been screened by experts in the field. So that's
assuring for people who read the data. Plus, the sanme
aut hor who nentions limtation of their study, it's also
good, in ny opinion.

Q. And you nentioned that nost epi deni ol ogi cal
studi es and nobst studies generally have limtations;
correct?

A. None of the studies is perfect, | think. So a
good scientist would find sonething in their paper and
say, okay, this is -- but, you know -- but in this case,

you know, what did this -- what does it say? You know,
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t he exposure inference was based on retrospective
recall, which is alimtation. |[If | had the
measurenments of -- really measurenent of direct exposure
of every single person, it would be nmuch better, yes,

but it's inpossible, but yes.

Q. And while limtations are sometinmes
i nevitable, you agree that when anal yzi ng an
epi dem ol ogi cal study, it's inmportant to consider the
l[imtations of the studies?

A Wl |, who should consider the Iimtation of
the study?

Q Someone such as yourself who's analyzing the
epidem ological literature, it's inportant to consider
the limtations in the studies; right?

MR. TELAN: Object to the form

A Yeah. The author hinmself nmentions the
limtation. As | nentioned earlier, | think genetically
speaki ng, defining precise exposure, it's the nost
difficult thing to do. Usually you infer exposure by
ot her neans, you know.

Q (BY MS. ELLISON) In your opinion, would it be
i nproper to disregard |limtations that the author
acknowl edges in their paper?

MR. TELAN: Object to the form

A. No, | would not disregard the limt- -- the
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comments or the words of the author hinself on the

limtation. | would accept their words.

Q. (BY MS. ELLISON) And the authors also note

the small sanple size as a limtation in the study;

correct?
A Yes. They nention that. |'msure that they
had 198 individuals. |If they had ten tines as nuch,

t hey woul d have been happier, but you have to work on

what i s avail abl e.

Q And only ten cases were -- only ten of the

cases were exposed to TCE; correct?

A Where are you reading this?

Q Or apol ogies, it's on page 779, Table 3.

And | actually m sspoke. [It's only nine cases

were exposed to TCE; correct?

MR. TELAN. Object to the form

A. It says -- yeah, it says nine, yeah.

Q (BY MS. ELLISON) And for PERC -- PERC is PCE;
correct?

A Yes.

Q And under the case positive/control negative
columm, the nunber is 5; correct?

A Yes.

Q Wul d you agree that the small sanple size is

alimtation of this study?
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A Well, the author hinself states two things, as
we nentioned already. One, the popul ation size was not
extrenmely high. Still a couple of hundred people, not
so bad. But as |I said, I'msure he would have liked to
have 2,000. And second, the exposure issue that we just
di scussed.

| would say that the fact that he got the
results that he got, for exanple, for TCE, OR 6.1, with
confidence interval 1.2 to 33, that's incredible.
mean, with -- think about what they would have gotten
without this [imtation. | nmean, it would have been --
it would have been incredible.

So he -- the study shows that this OR of 6,
with a 1.2 to 33 confidence interval -- and | think they
make a very inportant finding.

Q. In your view, is that a w de confidence
interval, the 1.2 to 33?

A It's -- | don't know whether there is a cutoff
in the confidence interval on the basis of which one can
define wide or not w de.

This certainly shows that there is a sixfold
increase in the risk of PD with PCE exposure. Shows
that all of the subjects are on one side of the -- of
t he exposure provides even a classical statistical

significance of .03. So overall, | find this, and I
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take this, as an inportant positive type of finding.
Q In evaluating odds ratios, is it inportant to
consi der whet her the confidence interval is w de?

MR. TELAN. Object to the form

A. ' mnot an epidem ol ogist, so |'ve seen -- ny
understanding is that you have a wi der confidence
interval where you m ght have sone outliers. So it
woul d be nice to have all the people conpacted around a
certain nunmber, but that not always -- it doesn't happen
all the tinme, or it happens rarely probably. And so
that |l eads to have a larger interval, if you want,
confi dence interval.

But | don't see that as a negative. | nean,
it's not that -- you know, it's not that -- for exanple,
here, | see 6.1, and the confidence interval are 1.2 to
33. | cannot say, well, if there were 26 instead of 33
it would be nuch better. | don't think so. | nean, |
don't know.

Q (BY MS. ELLISON) You nentioned that you're
not an epi dem ol ogi st.

A Yes.

Q Therefore, are you qualified to interpret the
findings of odds ratios and confidence intervals?

MR. TELAN: Object to the form

A. Well, I"mnot an epidem ol ogist, but I'ma
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scientist with a long expertise in my area, which is
toxi cology. And as part of ny work, |'ve | ooked at a
| ot of epidem ol ogy studies.

So | don't consider myself an expert in
epi dem ol ogy; | think I can provide sone cogent or at
| east professional opinion on the -- even on the
epi dem ol ogi cal studi es.

Q (BY MS. ELLISON) Do you typically interpret
odds ratios in your professional work?

A As a professor eneritus, | don't interpret the
odds ratio.

Q I n your professional history, working as a
t oxi col ogi st and neurotoxicol ogist -- sorry, let ne
finish nmy question.

In your professional history, have you
interpreted odds ratios and confidence intervals as part
of your work?

A. Usual ly, for the nost part, | have done, as |
said earlier, experinmental work either in animals or in
tissue culture. And so we don't have this term nol ogy
of odds ratio, relative risk or so. These are typica
of epidem ol ogy.

So | haven't used this type of term nology in
my own research. But having read over the nmany years

papers on epidem ology, |I'"'mvery famliar with some of
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t he basic concepts at |east.

Q But you are not able to determ ne what nakes

a -- or whether a confidence interval is w de?
MR. TELAN. Object to the form

A. Well, I can tell you TCE, you know -- Table 3.
The TCE, you see the ORis 6.1, with 1.2 and 33. And
the PCE is 10.5, with 0.97 - 113. Ckay.

So | can see there's a difference here.

Q (BY MS. ELLISON) What's the difference?

A The difference is that the confidence
intervals of PCE exposure alone are wi der than the TCE
ones.

Q And the confidence interval for TCE is w der
than the confidence intervals for nost of the solvents
in Table 3; correct?

It's wider for -- wider than all solvents
ot her than PCE and TCE or PERC; correct?

A. That is correct. | don't understand what you
mean by that, but -- | nean, the relevance of that, but
yes, that's correct.

Q So conpared to the other solvents, the

confidence interval for TCE is wider in Table 3;

correct?
A. It is wider, but it's -- you have to notice
that it's -- the confidence interval is 1.2 to 33.
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While if you | ook at toluene, xylene, and n-hexane,
carbon tetrachl oride, you have even the confidence
I ntervals who are cl oser together but one is nuch | ower
than 1.

Q And on page 10 of your report, you also
mention the Bove 2014 studies; correct?

A. Yes.

Q Did you review these studies in formng the

opi nions in your report?

A. Let's see.
Yes, | did.
Q Did you review -- are you aware that there

were two studies published in 2014 by Bove?

A. Yes, | put themtogether. | have Bove et al.
2014a and 2014b.

Q And one of the studies exanm ned nortality
anong Mari nes and Navy personnel; correct?

A. Yes. That woul d be 2014a.

Q And the other study exam ned civilian
enpl oyees; correct?

A. Yes. Bove et al. 2014b.

Q Are you aware that Bove 2014a, the nortality
of Marines and Navy personnel, could not analyze
Par ki nson' s di sease because of the |lack of data rel ated

to Parkinson's fromthe Canp Lejeune and Canp Pendl eton
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cohort?

A. I have no recollection of what you're saying.

Q. So you're not aware that in Bove 2014,
nortality of Marines and Navy personnel, the authors
coul d not conclude anything fromthe Parkinson's disease
cohort?

MR. TELAN: QObject to the form
M scharacteri zati on.

A My apologies, but I don't -- | don't renenber
the specifics of this study.

Q (BY MS. ELLISON) Are you aware that in the
civilian study the results for Parkinson's di sease were
not statistically significant?

MR. TELAN. (Object to the form of the
guesti on.

A | nmust repeat that | don't have a -- | don't
have a detailed recollection of this study. | notice
now that | devote very little space in ny report to
t hese studies. | assune | did not consider it very
rel evant or what, but | don't know. | don't renmenber.

Q (BY MS. ELLISON) You also cite to the 2018
ATSDR norbidity study on page 11 of your report;
correct?

A. Yes.

Q. And this study was the result of surveys sent
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to people who lived at -- and worked at Canp Lej eune and
Camp Pendl eton; correct?

A Yes.

Q And you note that there was a 31-percent
response rate; right?

A. Yes. | nmention it -- "Overall responses to
t he survey was only 35 -- 31 percent.”

Q And in your view, is that a | ow response rate?

A. Coul d have been hi gher.

Q You note that there was an increase in PD
incidence in the Canp Lejeune civilian popul ation when
conpared with civilians at Canp Pendl eton; correct?

A Yes.

MS. ELLI SON: And we can go ahead and mark the
ATSDR 2018 study as Exhibit 6.

MR. TELAN. Did you mark the 2014 al ready or
no?

MS. ELLISON: We didn't enter it as an
exhi bit.

(Exhi bit Nunmber 6 marked for identification.)

Q (BY MS. ELLISON) And so we were just
di scussing the increase in PD incidence -- oh, and
sorry, | should say, do you recognize Exhibit 6 as the
nmorbidity study that you di scuss on page 11 of your
report?
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A Yes.

Q And you reviewed this study; correct?

A | think I did.

Q Are you able to answer questions about the

substance of this study?

A "Il try again.
Q And you're not an epidem ol ogi cal expert;
correct?

A. Correct.
MR. TELAN: Form Asked and answer ed.
A Correct.
MS. ELLI SON: Sorry, what?
MR. TELAN: Asked and answer ed.
MS. ELLI SON: Ckay.
Q (BY Ms. ELLISON) So turning to page 84.
A 84.
Q Looking at Table 11, this is the table that
you're referencing in your report when you say that
there is an increase in PD incidence in the Canp Lejeune

civilian popul ation; correct?

A. | guess so.
Q Did you review Table 6 in preparing your
report?

A Tabl e 67

Q It's on page 74.
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A Okay. Table 6 refers to the Marines, and
Table 11 refers to the civilians.

Q. Did you review Table 6?

A. | | ooked at both tables, | think, yes.

Q So you'll see in Table 6 that there was not an
increase in incidence in the Marine and Navy personnel
when conpared to those stationed at Canp Pendl et on;
correct?

A. Correct.

Q And in your report, you attribute this to the
fact that PD -- and |I'm quoting here from your report,
"PD is a disease of old age, and at the tine of the
survey only 7 percent of the Marines were greater than
65 years old, versus 49 percent of the civilians";
correct?

A Correct.

Q Do you know whet her the conparisons were
controlled for age?

A. Wll, if | had these nunbers, that neans that
t hey knew about age, yes.

Q So they did control for age?

MR. TELAN:. Object to the form

A. | don't know what you nean by "controlled for

age," but this sentence of mne indicates to ne that |

found this information within the -- within the report,
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yeah -- within the ATSDR docunent.

MR. TELAN: \What page is his reference on,
Anna?

MS. ELLI SON: Page 11 of his report.

That's what you nean; right?

MR. TELAN. Yeah. Thank you.

Q (BY Ms. ELLISON) Do you agree that a |arger
sanpl e size can increase the power of a study?

A. CGeneral |y speaking, yes.

Q There were three tines as many Marines in the
Canp Lejeune and Canp Pendl eton cohort than there were
civilians.

Is that relevant in assessing the results?

MR. TELAN. Object to the form

A | think age is nore inportant here because as
we di scussed earlier, as sonebody ages, they |ose
dopam nergi c neurons, and so they're nore likely to --
if there's an exposure, they're nore likely to have the
di sease at a certain age.

Young people m ght be exposed, and they don't
mani f est any Parkinson's di sease. But they may |ater on
when they age, you know, with interaction between
aging -- the aging process and the result of exposure
t hat they had.

So that was ny interpretation of this data,
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whi ch i ndeed, as you said, showed that in one group
there was not a significant increase of PD. And in the
ot her one, there was, despite the fact that the
association was found in the smaller group.

Q (BY Ms. ELLI SON) Under st ood.

And so apart fromage, is the fact that there
were nore Marines relevant in assessing the results of
the study?

MR. TELAN: Object to the form

A Can you rephrase your question, please.
Q (BY MS. ELLISON) Sure.

So in ternms of the difference in sanple size
of the civilian cohort and the Marine cohort, the fact
that there were three tinmes as many Marines woul d be
rel evant in assessing the results; right?

MR. TELAN. Sane objection.

A. I don't think so. | think in this case, age
woul d be nore inportant. | nean, if -- you could have
had 100, 000 teenagers and -- or a mllion teenagers, and

the result would be the sane.

Q (BY MS. ELLISON) And the confidence interval
is nore narrow for the Marine study, |ooking at Table 6,
than conpared to civilians; correct?

A Well, not relevant in nmy opinion.

Q The fact that the confidence interval is nore
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narrow i s not relevant?
A In this case --
Q. So going to -- sorry, | don't mean to cut you
of f.
A In this case, | don't see the relevance of it.
Q Going to Table 7, which is on page 76.
A Yes.
Q And this is entitled "Odds ratio for
cunul ative TCE exposure in Marines at Canp Lejeune
conpared with those at Canmp Pendl eton.”
Did you review this table in preparing your
report?
A. I think I |looked at this table probably, yeah.
Q And you will see that there are three exposure
groups -- | ow exposure, nedium exposure, and high
exposure; correct?
A Correct.
Q And for the | ow exposure group, the odds ratio
is 0.86, with a 95 percent confidence interval of 0.47
to 1.59; correct?
A Yeah.
We are talking here of the Marines; right?
Q Yes.
A Yes.
And for the nmedi um exposure group, the odds
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ratio is 0.87, with a 95 percent confidence interval of
0.46 to 1.62; correct?

A. Correct.

Q And so at the nmedium exposure |level, there's
no increased risk of PD for Marines stationed at Canp
Lej eune; correct?

MR. TELAN: Object to the form

A. Correct.

Q (BY MS. ELLISON) And there's also no
I ncreased risk of PD for Marines stationed at Canp
Lej eune for the | ow exposure group; correct?

MR. TELAN: Object to the form

A. Correct.

Q (BY MS. ELLISON) And | ooking at the high
exposure group, there is a 0.29 -- or an odds ratio of
0.29, with a 95 percent confidence interval of 0.08 to
1.0; correct?

MR. TELAN: Object to the form

A. Correct.

Q (BY M5. ELLISON) And so there was also no
i ncreased risk of PD for Marines stationed at
Canp Lejeune at the high cunmulative TCE exposure | evel
in this table; right?

MR. TELAN: Object to the form

A. Correct.
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Q (BY MS. ELLISON) And these findings are
rel evant in assessing the dose-response relationship of
TCE and PD; correct?

MR. TELAN: Form obj ecti on.

A. I don't think so.

Q (BY MS. ELLISON) Why?

A. Because we know that all the data are
negative. | nmean, the table we discussed earlier
al ready showed that there was absolutely no association
found in the Marine population. And here they tried to
di vide the Marine popul ati on, which was all negative,
into three cl asses.

And so the fact that, you know, O0.86, 0.87,

the third one is 0.29, happened that way. |If it were
0.88, would | consider it a dose-response? No, | would
not .

So all the data are negative, and so |I'm not
surprised that it could conme up negative as -- in this
tabl e and under this type of classification. | think,
agai n, reasonably, ny professional opinion is that
age -- the age issue that we discussed earlier, it's
nore inmportant.

Q This table shows that there is no |linear dose
rel ationship; right?

MR. TELAN: Form obj ecti on.
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A This table shows that when they tried to
divide the -- between | ow, medium or high exposure, a
popul ation, which was all negative, remained al
negati ve.

Q (BY M. ELLISON) And so to ny --

A | mean -- sorry.

Q | apologize. | don't nmean to cut you off.

But in |looking at the dose relationship, there
isn't one here just based on the |low, nmedium and high
exposure |l evels we di scussed?

MR. TELAN: Form Asked and answer ed.

A There is no dose-response rel ationship, no.

Q (BY M5. ELLISON) And if we turn to Table 12,
which is on page 86, you will see that there are -- oh,
| apol ogi ze.

A Yes.

Q At Table 12, there's also three exposure
groups, right, |low nedium and high?

A Yes.

Q And | apol ogi ze. | got ahead of nyself.

Table 12 is |looking at the cunul ative exposure
for workers at Canp Lej eune when conpared to
Camp Pendl eton; right?

A Yes.

Q. And so these are the civilian enpl oyees;
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ri ght?

A. Yes.

Q And here there's also no |linear dose
rel ati onship when | ooking at the Parkinson's disease
categories; correct?

MR. TELAN. Object to the form

A Correct. There's not -- there's not a linear
response in that we go from2.78 to 3.47 to 2.86, so
it's kind of...

Q (BY MS. ELLISON) And these findings are
rel evant to anal yzing the dose-response relationship of
TCE and PD; correct?

MR. TELAN: Object to the form

A This specific table, this specific data, what
do they tell me? What does this data tell ne?

Well, first of all, that the recent increase
with an increasing exposure -- assumng the
classification of low, nmedium and high is correct
because | don't know that -- is not the type of I|inear
dose-response that | would love to get fromny own --
fromnmy own experinments as well. Still is higher in the
medi um exposure and hi gh exposure than the | ow exposure.
| would not consider this strong evidence for a
dose-response, but as | say, | never base ny thought on

a single study. It's the overall picture that | try to
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| ook at. And so for this specific study, the nunbers
are what they are.

Q (BY M5. ELLISON) And if you turn to page 10
of the 2018 norbidity study.

A. Okay.

Q You'll see at the bottom of page 10, the
authors note -- at the sentence starting with "However,
results of this study need to be interpreted with
caution for several reasons.”

Do you see that?

A. Yes.

Q And the authors list "the | ow response rate
and smal|l nunbers for some of the diseases of interest
resulted in wide confidence intervals."”

Do you see that?

A. Yes.

Q You do not note this limtation in your
report; right?

A. No, | don't specifically say that.

Q The aut hors next note that selection bias
coul d have inpacted the results; right?

A. That's what they say, yes.

Q And you did not include that limtation in
your report?

A. | wrote as |limting -- limtation the fact
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that "overall responses to the survey was only

31 percent, and the nedical confirmtion was obtained in
50- 60 percent of all cases."” This to nme were clear
limtation.

And then I'mglad that the author thensel ves
acknow edged the limtation of their own study. Because
as we discussed earlier, good scientists usually do that
because they know that they're not perfect, and there's
al ways sonet hing not perfect in their studies, so..

Q Did you consider how sel ection bias could have
i npacted the results of the study when considering the
nmorbidity study?

A. No, | haven't done any specific consideration
to that.

Q And next the authors note that the results --
in the next paragraph, the authors note that the
"results could have been inpacted by exposure
m scl assification bias"; right?

A. Yes, | see this.

Q And you do not note that in your report;
correct?

A. No, | didn't.

Q. Did you consider the inpact of exposure
m scl assification bias on this study when form ng the

opi nions in your report?
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MR. TELAN. (Object to the form
A No. | -- as you can see frommy report, |
devote one-third of the page with a short summary of the
study. So | didn't repeat a lot of the things witten
in the original report in ny report. | sinply put down
my general evaluation of the report and..
Q (BY Ms. ELLI SON) Understood.
MR. TELAN: | didn't know if he was finished
but --
Q (BY MS. ELLISON) Oh, sorry, | didn't nmean to
cut you off.
MR. TELAN. That's okay.
A It's okay.
Q (BY MS. ELLISON) And if | ever do, feel free
to let me know that you were still answering.
And so next you -- |ooking back at your report
on page 11, you discuss Goldman's 2023 study; correct?
A. Yes.
MS. ELLISON:  And we can go ahead and mark
that as the next exhibit.
MR. M CELI: \Wich one is this one?
MS. ELLI SON: Gol dman 2023.
And | believe this is 7.
Thank you.
(Exhi bit Nunmber 7 marked for identification.)
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MR. TELAN. | think you're the first court
reporter that has got a sticker printer. That's pretty
awesone.

THE W TNESS: A sticker, nice.

Q (BY M5. ELLISON) And so do you recognize
Exhibit 7 as the Goldman 2023 study you discuss in your
report?

A. Yes.

Q And this study is entitled "Ri sk of
Par ki nson' s Di sease Anpbng Service Menbers at Marine
Cor ps Base Canp Lejeune"; right?

A. Yes.

Q And this study is limted to the tinme frane
April 1975 through December 1985; right?

A Yes.

Q. And t he popul ati on was the sane popul ation
used for a previous study by Dr. Bove; correct?

MR. TELAN: Object to the form

Q (BY Ms. ELLISON) O are you aware that -- are
you aware that the popul ation that Gol dnman 2023
consi dered was the same as the Bove studies?

MR. TELAN. Form

A. Well, | assune that since they're talking
about Marines and ot her personnel at Canp Lejeune Base
there may be sone overlap at least. | don't know
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whet her it was exactly the sane popul ation, but
certainly there was an overl ap.

Q. (BY MS. ELLISON) You state in your report
that risk of PD was found to be 70 percent higher in
Canp Lej eune veterans; correct?

A. Yes.

And that's in reference to this study?

>

Yes.

(@)

That nunber is taken from Table 3; right?

>

Let's see.
Yes.

Q And you also note in your report, Gol dnman
2023 -- and this isn't quoting fromit, fromyour
report, but Gol dman 2023 concl uded an odds ratio of 1.7,
with a confidence interval -- with a 95 percent
confidence interval of 1.39 to 2.07, when conparing the
Canp Lejeune cohort to the Canp Pendl eton cohort;
correct?

A Yes.

Q However, when Dr. Goldman |limted the cohort
to PD di agnosed before January 13, 2017, he concluded an
OR of 1.28, with a 95 percent confidence interval of 1.0
to 1.64; correct?

A Correct.

Q. And January 13, 2017, is when designated --
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when PD was desi gnated as a presunptive
servi ce-connected condition for veterans who served at

Canp Lej eune between August 1953 and Decenber 31, 1987;

correct?
A. | think so.
Q Once news of the presunptive service-based

connection condition was released, this could have
bi ased the popul ati on or actions of the participants;
correct?

MR. TELAN: Object to the form

A. I woul dn't know what to answer to this. |
don't know.

Q (BY MsS. ELLISON) You woul d agree that the
odds rati o changed when the population was limted to
those with -- diagnosed with Parkinson's di sease before
January 13, 2017; right?

A. The nunbers are different. There's 1.70
versus 1.28, yeah

Q And do you think that that -- the change in
numbers could be attributed to the presunptive
servi ce-based condition?

MR. TELAN: Object to the formof the
guesti on.

A. | -- I"'mnot famliar with the whole issue

that you are tal king about enough to say anything, you
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know, one way or anot her.

Q (BY M5. ELLISON) And you'll see here that
statistical significance also didn't persist when only
| ooki ng at those di agnosed with PD prior to January 13,
2017; correct?

MR. TELAN: Object to the formof the
guesti on.

A. Well, the first line shows 1.7, with
confidence interval 1.39 to 2.07. Now, the other |ine
shows 1.28. The 1.28 is certainly less, but 30-percent
I ncrease is not sonething to ignore. | nean, | think
It's inmportant, 30-percent increase.

And then it's 1 to 1.64. So the confidence
interval still very close, all in positive territory.
The p-value is 0.052, borderline for classical
statistical significance. | should note that the
popul ati on nunber is |ower, 257 versus 430. So that
makes the first nunber stronger conpared to the second
one.

So that's what | would say about this data.

Q (BY MS. ELLISON) So in your view, if there's
a change in the sanple size, does that change the power
of the study?

A. It could affect, | think, the power of the
st udy.
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Q Does it always affect the power of the study?

A Don't know that that's the case, but
usually -- well, usually -- often you see that increase
the size and you get different type of data at |east.

Q Okay. And in your report, you do not
di scuss -- or do you discuss any of the limtations of
this study?

A. Let's see.

| don't think I consider any other limtation
to the study. |'mjust reading, again, nmy witeup of
Gol dman et al. 2023. No.

Q And | ooking at your report on page 11, you
also cite to Dorsey 2024; correct?

A. Yes.

Q Do you recall reviewing this study in
preparing the opinions in your report?

A. Yes. Since | discussed this study here, |
certainly read the paper. This was a paper about
attorneys.

Q Yes. Hits close to hone.

MS. ELLI SON: And we can go ahead and nark
that as Exhibit 7.

THE COURT REPORTER: | think it's 8.

M5. ELLISON: O 8, sorry. | read 7 on ny

paper .
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MR. MCELI: Don't argue with the machine.

MS. ELLISON: | would never, My Future
Overlords. | can't believe that's on record.

(Exhi bit Number 8 marked for identification.)

Q (BY M5. ELLISON) And do you recognize -- no,
you're fine.

Do you recogni ze Exhibit 8 as the Dorsey study
you cite to in your report?

A. Yes.

Q And this study is a cohort study of |awyers,
as you nentioned, located in an office tower that were
potentially exposed to TCE and PCE from a dry cl eaner
across the street; correct?

And | apologize. | see that you're review ng.
| can ask once you've taken tine.

A Okay.

Q And so this is a cohort study of |awers who
were potentially exposed to TCE or PCE in an office
tower froma dry cleaner across the street; correct?

A Yes.

Q And enpl oynment at the law firmfor over one
year was the only criteria for being considered exposed
to TCE or PCE;, correct?

A | guess so.

Q And there's no actual information on
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i ndi vi dual exposure |levels; correct?

A. No.

Q There is no informati on on when the
contam nation started; correct?

A. You' re tal king about contam nation, but it was
nore |ike -- yeah, it was contan nation due to the
previ ous existence of a dry cleaning facility. Maybe
you -- that's what you neant.

Q Yeah. | apol ogize. That was poorly worded on
my end --

A Okay.

Q -- so | can rephrase ny question.

There is no information about when the
contam nation began in the dry cleaners across the
street fromthe tower that the | awers were in; correct?
MR. TELAN. Object to the form

A | don't recall they had this information.

Q (BY M5. ELLISON) The authors did not control
for other possible chem cal exposures; correct?

A Correct.

Q Dr. Costa?

A. Yes.

Q. Oh, sorry, | don't know if you heard ny
guesti on.

A. Sorry.
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Q. No problem And we'll break for lunch soon.
| know we have been going for a while. But I'll just
finish questioning on this one, if that's all right.

The authors of Dorsey did not control for
ot her possible chem cal exposures to the cohort
observed; correct?

A. | don't think they did.

Q And -- oh, | apol ogi ze.

A. | think it was kind of a strange study. And I
don't think the authors nake a | ot about it. The
numbers were low It's kind of weird, attorneys living
near a dry cleaner, but they found something. And this
is what | nentioned, the proportion of PDin the exposed
group, and exposed was defined -- as we said, was higher
t han expected based on age, 5.1 percent versus
1.7 percent. The number of PD cases was higher in
exposed group, four versus one, so the nunbers are very,
very, very low. And the results were not statistically
significant.

So | devote six -- or no, five lines to this
study just to acknowl edge if there was, it could be
rel evant to the whole issue, but probably little inpact
on ny line of reasoning or so --

Q Under st ood.

A. -- 1y concl usion.
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Q. And the authors did not control for famly
hi story of Parkinson's di sease, despite 16 percent of
participants in the tower reporting a famly history of
PD; correct?

MR. TELAN: Object to the form

A Well, as | said earlier, famly history of PD
is not indicative of another person getting PD. Because
unl ess there may be sonme, you know, nutation that are
transmtted referring to juvenile Parkinson's, specific
parkin, or other nmutation, the LRRK2 nutation.

Ot herwi se, as we said, there's not a strong
genetic basis for the disease, and so that woul d not be
my maj or worry, the fact that they didn't consider the
hi story -- personal history of Parkinson's, the famlies
of all the attorneys.

MS. ELLISON: Okay. We can go ahead and take
a break, if that --

THE W TNESS: Okay.

MS. ELLISON: -- works for all.

THE VI DEOGRAPHER: The tinme is 11:55 a. m
We're going off the record.

(Deposition recessed at 11:55 a.m, to be

reconvened at 12:45 p.m)

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 102 of 345



© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 102

AFTERNOON SESSI ON
12: 50 P. M
--000- -

THE VI DEOGRAPHER: The tine is 12:50 p.m, and

we're back on the record.

EXAM NATI ON RESUMED
BY MS. ELLI SON:

Q Before we broke for lunch, we had just
di scussed Dorsey, if you'll recall.
A. Yes.
Q Next in your report, you have Bove 2024 on

page 12; correct?
A Yes.
Q. And you reviewed this study in form ng the
opi nions in your report; correct?
A. Yes. | reviewed this study.
Q Okay.
MS. ELLISON: So we'll go ahead and mark that
as Exhibit 9.
(Exhi bit Nunmber 9 marked for identification.)
Q. (BY MS. ELLISON) And you will recognize
Exhibit 9 as Bove's 2024 "Evaluation of nortality anong

Mari nes, Navy personnel, and civilian workers exposed to
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contam nated drinking water at USMC Base Canp Lejeune:
A cohort study"; correct?

A Correct.

Q And in this study, Bove conpared a
Canp Lej eune cohort to a Canp Pendl eton cohort; correct?

A. Correct.

Q And the exposures for those at Canp Lejeune
were not directly estimated; right?

A Yes, | agree.

Q Okay. And the exposures were assunmed based on
assignnent or enploynent, as well as duration of these
assignnents and enpl oynents; correct?

A. Yes.

Q And are you aware -- and so duration was
considered in determ ning exposure for the dose-response
anal ysis; correct?

A. Yes.

Q And this is an indirect measurenent; correct?

A. Wth exception of neasuring directly
met abolite in the urine or sone other biomarker in
i ndividuals. Yeah, it's a formof indirect exposure
assessnent.

Q Under st ood.

And on page 5, you'll see one, tw -- the
third full paragraph starting with "Results."”
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Do you see where | anf

A Yeah.

Q The authors state, "Results of the duration
anal yses shoul d be interpreted with caution because
mont hly contam nation | evels fluctuated consi derably
bet ween 1972 and 1985"; correct?

A. That's what is witten here, yes.

Q And because the neasurenment of exposure was
indirect, the data woul d have included persons who |ived
or worked at areas of Canp Lejeune not serviced by
cont am nated water systens; correct?

A | don't know about that.

Q Do you know whether all of the water systens
at Canp Lej eune were contam nated?

A. I think not all were contam nated. A couple
of them cone up quite often and -- forgot the nanmes, but
Hat Point -- sorry, | don't renmenber the term-- the
nanes.

Q. That's fine. | think Hadnot Point is what you
were referring to.

A. Okay.

Q I n Bove 2024, the authors did not have data on
other risk factors for the health outcones considered;
correct?

A. | don't know about that, if they had ot her
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data that -- | don't know.

Q If you turn to --

A This focused on TCE and PCE, | see.

Q I[f you turn to page 11 of this study, you'll
see the third full paragraph states, "A study weakness
was | ack of data on risk factors such as snoking,
al cohol consunpti on, and occupational history before and
after active-duty service or enploynment at Canp Lejeune
or Canp Pendl eton.”

Did | read that correctly?

A. That's what this --

MR. M CELI: Were were you reading? 1|'m
sorry. |I'msorry. Okay. Thank you.

A That's what is witten here, yes.

Q (BY Ms. ELLISON) And in your opinion, is the
| ack of data on these risk factors rel evant when
considering the findings of this study?

A. | think this may be limtations.

So they say al cohol consunption. It's usually
taken as a neasurenent, as any type of information.

Also, in terns of -- in terns of Parkinson's, don't
think it has a | ot of relevance.

Occupational history before and after
active-duty service or enploynment in Canp Pendl eton or
Camp Lej eune, yeah, they may be potentially --
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theoretically, could be relevant if, you know, they were
being a dry cleaner before or sonething like that.

The third one is snmoking. Snoking would be
nore rel evant because snoking is a protective type of
factor in Parkinson's disease. And so having
i nformati on on snoki ng woul d have been interesting or
useful .

Q And - -
But - -

Oh, | apol ogi ze.

> O >

No. But, again, they -- it's good that they
don't overstate their findings. They say, okay, this is
what we find, but this is also the limtation of our
study, so -- and this is always in the general concept
of not basing anything on a single study but | ooking at
t he whol e picture. That's very inportant.

Q And | ooking at Table 4, the results for
Par ki nson's di sease, the results are not statistically
significant; correct?

MR. TELAN: Object to the form

A. | don't know what they say. Are you talking
about Table 4, page 9, the unadjusted and adjusted --

Q. (BY MS. ELLISON) Correct.

A -- those?

Yes.
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A Well, they show -- they show as a ratio of
two, so a twofold increased risk of nortality due to
exposure.

Again, if you |look at these nunmbers with al
statistical approach, you |l ook -- you see the first
number of the confidence interval, you see that's bel ow
1, you conclude that's not statistically significant.

But as | nentioned earlier, | think the field
of epidem ol ogy has evol ved so that you don't dismss
this information just because the traditional statistics
may not be significant. |t states here between 0.9 and
then 5, nore or less, so | wuld say there was a | ot of
i ndi viduals that are on one side of the one point.

Q Are you aware that Bove 2024 did not consider
statistical significance?

A | don't know what his conclusions were. |
didn't wite it innm -- in ny short witeup on this
st udy.

Where do you find his own statenment on this?

Q Are you famliar with the term "confidence
interval ratio"?

A. |'"ve heard of it, yes.

Q. Woul d you be able to offer a definition?

A Not really.
Q

Have you come across confidence interval
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ratios in other epidem ol ogical studies?
A No.
Q. Have you used confidence interval ratios in
any of your own work?
A. No.
Q. I n Bove 2024, the conparison group was the
Canp Pendl et on cohort; correct?
A. Yes.
Q And would it be relevant to your analysis of
Bove 2024 if Canp Pendl eton was contam nated with TCE or
ot her VOCs?
MR. TELAN. (Object to the form of the
guesti on.
A Well, are you stating a fact, or are you --
it's a -- what do you say? -- hypothetical question?
Q. (BY MS. ELLISON) That's a good question.
Are you aware of whether there was
contam nation at Canmp Pendl et on?
MR. TELAN. Object to the form
A. Well, I'"maware that Canp Pendl eton, as all
U.S. Arny, whatever, bases, there is sone type of
contam nation. They use chemcals, so -- but | think
several of the papers, reports |I've read, indicate that
there was significant differences between the type and

t he amount of contam nation present at Canp Lejeune
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conpared to other bases, including Canp Pendl et on.

Q (BY Ms. ELLISON) In the nethods section on
the first page of Bove 2024, hal fway down, it states,
"Canmp Pendl eton's drinking water was not contam nated
with industrial solvents.™

Do you find the fact as the authors stated
t hat Canp Pendl eton's drinking water was not
contam nated to be relevant to how you anal yze the
st udy?

MR. TELAN. (Object to the form

A So he says that Canp Pendleton's water was not
contam nated, and that's fine for me to learn that. You
mentioned an opposite thing. You nmentioned the fact
that it is contam nated, or hypothetically, if it were
cont am nat ed.

| see this as Canp Pendl eton chosen as a
control group. So | would assune that the Marines were
a honbgenous group, and they were eating or drinking or
doing other things simlarly in the two canps. So the
different thing was the exposure. And | always assuned
that at Canp Pendl eton there was no exposure, or if
t here were exposure, it was nuch |ower than the one in
Camp Lej eune.

Q. (BY MS. ELLISON) And because, as you

mentioned, it was the control group, would the fact --
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if there were contam nation by sol vents at
Camp Pendl eton, would that be rel evant?

MR. TELAN. (Object to the form of the
guesti on.

A. Well, if you -- if you conpare two things are
the same, you don't see the differences. So |I assune
there were differences.

Q And the | ast epidem ol ogi cal study that you
have in this section is Goldman 2024, which we can mark
as Exhibit 10.

(Exhi bit Nunmber 10 marked for identification.)

Q (BY MS. ELLISON) And, Dr. Costa, do you
recogni ze what was just marked as Exhibit 9 -- or 10 as
t he Gol dman 2024 study you considered in your report?

A Yes.

Q. And this is the same Gol dnan that published
the twin study that we discussed earlier; correct?

A Yeah, this is Dr. Sanuel Goldman. | don't
know hi m personally. And he's the first author of the
twin study that we discussed earlier, the 2023 study
that we discussed earlier, and also this 2024 study.

Q And the population in the Goldman 2024 study
is the sane as the popul ati on Gol dman anal yzed in his
2023 study; correct?

A. | think this was presented as a foll ow up of
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his previous study, so | assune it is.

Q And it's also the sane popul ati on that Bove
considered in his 2024 study that we just discussed too;
right?

MR. TELAN: Object to the form

A. I think there may be a good type of overlap
anong this popul ation, | nean.

Q (BY MS. ELLISON) And CGoldman 2024 limted the
popul ation or the study to only those that received
health care -- or those individuals that received health
care through VHA or Medicare; correct?

A Shoul d be witten somewhere. |I'mtrying to
| ocate where they talk about this.

Q And it's -- if you |l ook at --

(Si mul t aneous crosstal k.)
(Court reporter clarification.)

Q (BY Ms. ELLISON) |If you |ook on page 1734,

under "Results" -- page 1734, under "Results.”
Do you see the "Results" section?

A Yes.

Q And you'll see the authors state that "the
anal ytic cohort involved 84,824 veterans from
Camp Lej eune who used VHA or Medicare health services"?

A Yes.

Q. And so the population was limted to those who
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used VHA or Medicare health care services; right?

A. Yes, that's what this says.

Q But Gol dman 2024 did not Iimt the popul ation
to di agnosis before 2017 as he did in Goldman 2023;
correct?

MR. TELAN: Object to the form

A. | don't recall, but if you say so, that's
okay.

Q (BY MS. ELLISON) Goldman 2024 al so inferred
exposure; correct?

A. | guess you're correct.

Q They inferred exposure on -- based on
residential |ocation and tine?

A. Yes.

Q And they didn't have other data on lifetine
exposure; correct?

A. No.

Q On page 12 of your report, you state -- it's
towards the bottom the second-to-|ast statenent --
"Exposed personnel registered a significantly faster
di sease progression, as evidenced by a reduced tine to
psychosis, fractures and falls."

Do you see that?

A. Yes.

MR. TELAN: Anna, | don't think you read the
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conpl ete sentence. You started nid-sentence wthout --
MS. ELLI SON: Yeah, | can go ahead and read
t he whol e sentence into the record.

Q. (BY Ms. ELLISON) It starts, "Conpared to
i ndi viduals with PD not exposed to volatile organic
conpounds, VCGs" -- but | think you neant VOCs - -
"exposed personnel registered a significant faster
di sease progression, as evidenced by a reduced tinme to
psychosis, fractures and falls"; correct?

A Correct.

Q However, Gol dman 2024 di d not observe an
earlier age at PD diagnosis and exposed i ndividual s;
correct?

A Did | wite this? | didn't wite this.

Q Are you referring to the statenment in your
report?

A. Coul d you pl ease repeat the question.

Q Sure. | apol ogi ze.

Gol dman 2024 did not observe an earlier age of
Par ki nson's di agnosis in exposed individuals; correct?
MR. TELAN. (Object to the form

A. What he observed, that | gathered fromthe --
fromreading the paper what he observed was a faster
di sease progression associated with TCE exposure
conpared to the progression of PD in known exposed
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individuals. That's the only thing | gathered fromthis
paper.
Q. (BY MS. ELLI SON) Under st ood.

And so he -- so in ternms of progression, you
note the findings there, but he did not observe an
earlier age of diagnosis as it relates to --

A | didn't wite about that.

Q Sorry, let me just finish my question.

A. Oh, sorry.

Q. No, | apologize. | know we're kind of in the
weeds.

But Gol dman 2024, we spoke about progression.
But in the study, the authors did not observe an earlier
age of PD di agnosis for exposed individuals; correct?

MR. TELAN: Object to the form

A Well, you're making a statenent, and | do not
find any conment of mne in nmy report witeup. | should
read carefully, again, the paper to be able to answer to
your question directly --

Q (BY Ms. ELLI SON) Under st ood.

A -- SO...

MR. TELAN: Do you want himto do that, or do
you want himnot to do that?

MS. ELLI SON: No.

MR. TELAN. Okay.
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Q. (BY MS. ELLISON) Well, | mean, if you want to
review it and then see if you can answer ny questi on,
but I think I'm--

A It would take some tine to | ook at -- read the
paper again.

Q. As | understand it, you didn't offer an
opinion as to the question that | asked?

A Yeah.

Q Do you have an opinion as it relates to the
rate of progression -- or the earlier age of PD
di agnosis as | ask you without reviewing it further?

MR. TELAN:. Form obj ection.

A. Top of ny head, w thout the proper reading --
and so | would say that it doesn't -- he doesn't focus
on this but on this other aspect, not to an early age of
PD.

Q. (BY MS. ELLI SON) Under st ood.

If a chem cal increased the rate of
progression of PD, then the |atency period would al so be
sped up; correct?

MR. TELAN. Object to the form

A. Sorry, but you have to repeat this question
because it's conpli cat ed.

Q (BY MS. ELLISON) So if a chem cal increased
the rate of progression of Parkinson's disease, then

Golkow Technologies,
877-370-3377 A Veritext Division Www.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 116 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 116

woul d the | atency period al so be sped up?
MR. TELAN: Object to the formof the
guesti on.
A. Well, the latency period -- what do you intend
by | atency period here?
Q (BY MS. ELLISON) The period between -- |
guess, before diagnosis, from exposure to diagnosis?
MR. TELAN. (Object to the form
A. Well, | think here in this paper, the
di agnosi s was nmade of PD. And he's conparing PD with
exposure and PD w t hout exposure, okay. And he noticed
and reports that -- the progression of synptons, so the
aggravation, slow aggravation of the di sease, which has,
as you know, many different nmanifestations. It's faster
if it goes along with an exposure than if it's just
wi t hout an exposure.
This is what | can say about this paper.
Q (BY M5. ELLISON) Understood. And thank you.
You do not discuss Sallmén et al. 2023 in your
report; correct?
A That's correct.
Q It is cited in your materials considered |ist;
correct?
MR. TELAN: Object to the form
A Is it cited?
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Q (BY M5. ELLISON) O you provided -- are you
aware that you provided a supplenmental materials
considered list in this case?

A. Yes.

Q And are you aware that the Sall nén et al.
study is included on the supplenmental materials
considered |ist?

A. Yes. | can explain this.

When | did ny search for the nmethodol ogy on
PubMed that | nentioned, this paper by Sallmén et al.
didn't come up. | didn't find it. And so when | wote
my report, it was not included in nmy report. It's not
cited in ny bibliography, it's not discussed, as you

menti oned, because | had not seen it.

More recently, | was made aware that |
should -- there was this paper that | overl ooked for
sone reason, didn't find it. And so | did, |I did |Iook

at it.
Q So you didn't --
A. And this is a Finnish study; right?
Q. Yes.
So you did not review Sall mén prior to
subm tting your report?
A. Exactly.

Q And so you did not consider it in form ng the
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opi nions in your report?

A | did not consider it because | didn't see it,
yeah.

Q Under st ood.

And so you reviewed it after your report was
subm tted, the Sallmn et al. study?

A Yes. Yes. | reviewed it. And if | recall,
this is a study down in Finland, the Finnish population,
in which they | ooked at different solvents, and they
| ooked for association between Parkinson's di sease and
many, many different solvents, including TCE, | guess.

They al so had a very strange way to categorize
people for exposure. So, if | recall, they used sone
Finnish registries to deternmine a potential exposure to
t hese solvents. So, again, there was no neasurenent of
exposure.

And the conclusion of this study was that
t here was no associ ati on between any of the solvents
that they | ooked at and Parki nson's di sease.

| cannot coment on the technicality of this
paper and say it was a very good study or it was not. |
can just take the information as they are. So in this
study, in the Finnish population, they didn't find any
associ ati on between the two.

What | noticed, once | was nmade aware of this
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study, | went back to PubMed and said, well, let's see
if this author has published anything else. Because
maybe, you know, for sone reason | didn't find it.
And | found that they had published a paper a
few years earlier and with what seened to be the
simlar -- the sanme popul ation, but | ower nunbers, so
their | ower nunber. And they actually had found an
association with TCE exposure and PD in that first
study, which was not replicated in this |arger study.
So this is what -- | can coment on this too.
And the reason they are not here in ny report
is because | wasn't aware of one or another before that.
Q Under st ood.
MS. ELLISON: And we can go ahead and enter
the Sal |l mén study as Exhibit 11.
(Exhi bit Nunmber 11 nmarked for identification.)
MR. MCELI: This is 11, you said?
MS. ELLISON: It is.
Q. (BY MS. ELLISON) And do you recognize this
study that we just marked as Exhibit 11, Dr. Costa?
A Yes, | do.
Q And this is the Sall mén study that we were
just discussing; correct?
A Yes.
Q. And if you flip -- or | guess it's on the
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front page, on page 39. You'll see the paragraph that
starts, "Anpong environnmental exposures, snoking tobacco
and caffeine intake are associated with | ower risk of
PD. "
Do you see that?
A. No. Where is it?
Q Ch, it's the second full paragraph on page 39.
A. Oh, okay. Sorry.
Q And you'll see later on in that paragraph the
authors nmention specifically chlorinated hydrocarbons
li ke trichloroethylene.
Do you see that?
A. Yes.
Q And to read the full sentence, they state,
"Some studies indicate greater risk of PD or
par ki nsoni sm wi th exposure to | ead, copper, and
pesticides, and wel di ng funes contai ni ng manganese.
Simlarly, solvents are suspected, especially
chl orinated hydrocarbons |ike trichloroethylene.”
Do you see that?
A Yes.
Q And they cite to references, 11 through 14, to
their report.
If we go to reference 11 --
A Yes.
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Q. -- this is the Goldman 2012 study that we
di scussed; correct?

A Twi n study, vyes.

Q And the Guehl study is Reference Nunber 12;
correct?

A. The Guehl study, | don't renmenber.

Did | cite that?

Q You consider that in your report as a case
report; correct?

A Oh, okay. GOkay. Yeah, okay.

Q And then Reference Nunber 13 is the -- a
Pezzol i study.

Do you see that?

A Pezzoli .

Q Did you consider this in witing your report,
the Pezzoli study?

A No, | don't think so. Didl cite it?

No, | did not.

Q. Did the Pezzoli study conme up in your
literature review search?

A. No, it didn't. If I may ask you, is this a
revi ew paper or an experinmental study?

Q. | believe it's a review paper, but | do not
have it in front of me, and | do not have a copy to show
you.
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A Okay.

Q | guess, just generally, it's not included in
your materials considered |ist; correct?

A. It's correct. Looking at the title of this
Pezzoli and Cereda paper, "Exposure to pesticides or
sol vents and risk of Parkinson's disease,” | would say
it's a review paper, so not an experinental study. But
| haven't seen it, so | don't know for sure.

Q If it was a review paper, would you not have
considered it?

A Well, | cited many revi ew papers. Yes, |
woul d have considered putting together with revi ew
papers.

Q And | guess ny question is -- | guess,
wondering why it wasn't included, is it because it
didn't come up in your --

A. Didn't cone up. Didn't conme up, yeah

Q And the |last citation they have is Reference
Nunmber 14, the Vlaar paper. It's entitled "Association
of Parkinson's disease with industry sectors: A French
nati onwi de inci dence study."

That's not included in your report either.

A. Yeah, this also didn't conme up. Fromthe

title, it looks like in France they tried to see whet her

t here was associ ati on between bei ng di agnosed with PD
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and working certain jobs, | guess. Because there are
certain occupations that seemto be associated with PD,
you know, because maybe they involve certain exposures.

Q And the -- you nmentioned earlier that Sallnén
updat ed and expanded upon an earlier study by the sane
aut hors; correct?

A. Yes, sane study -- | think the first author of
the previous one was Ni el sen, which is probably
Nunmber 17 in the Sallmén -- reference in the Sall mén
paper.

Q And Sallmén is a nationw de Finnish case
control study that included individuals who were between
the ages of 45 and 84 years of age; correct?

A Correct.

Q And they | ooked at -- or observed these
i ndividuals from 1995 to 2014; correct?

A You said 1995. | don't -- | don't renmenber
this.

Q O | apologize. It's 1965.

I f you | ook under "Methods" on page 40, you
will see PD cases in 1965 to 2014 were obtai ned.

A. Okay. Okay. Yes. Yes.

Q And the authors identified 17,187 PD
i nci dences and conpar abl e novenent di sorder cases using
t he Social Insurance Institution of Finland; correct?
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A Yes.

Q And there were 35,738 controls sel ected;
correct?

A. Correct.

Q This is a larger study popul ation than any of
t he Gol dman studi es we di scussed; correct?

A. This is a |large popul ation, yes.

Q And it's larger -- it's a |larger study
popul ati on than any of the Bove studies we discussed?

A | should | ook back at the nunbers, but it's
possible that it's one of the |largest, yes, popul ation.

Q And let's look at the results of this study,
if we turn to Table 2 on page 43.

A Yes.

Q Are you there?

A Yes.

Q So the authors considered different exposure
levels -- or different -- | should be specific. The
aut hors considered different cunul ati ve exposure | evels;
correct?

A Correct.

Q And | ooki ng specifically at trichloroethyl ene,
the first cunul ati ve exposure group was between 0 and
4.9, correct, PPM per years?

A. Yes, that's what this says.

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 125 of 345




© 00 N oo o A~ wWw N P

N NN N NN P P P PR PP PR
ag A W N P O © 0O N OO O~ W N B+, O

Page 125

Q And this is the | owest |evel; correct?
A. Yes.
Q And at this | owest |evel, the authors found

that there was no increased risk of Parkinson's disease
foll ow ng TCE exposure; correct?

A. Correct.

Q And the next exposure |evel considered is
between 5 and 14.9 PPM per years; correct?

A. Correct.

Q And this is the nmediumor mddle cunul ative
exposure group; right?

A. Yes.

Q And for the m ddle cunul ative exposure group,
there was no increased risk of PD follow ng TCE
exposure; correct?

A. Correct.

Q And then there's also the highest cunulative
exposure group, which is between 15 and 225 PPM per
years; correct?

A. Correct.

Q And, again, there was no increased risk of PD
at this highest exposure |evel; correct?

MR. TELAN: Object to the form
A. Correct.
Q (BY MS. ELLISON) And the author -- in

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 126 of 345



© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 126

considering these three exposure |evels, these findings
are rel evant when considering the dose-response

rel ati onshi p between TCE and Parkinson's di sease;
correct?

MR. TELAN:. Form obj ecti on.

Can you repeat the question.

(BY MS. ELLISON) Sure.

The authors considered nmultiple I evels of
exposure of TCE; correct?

A It 1ooks |ike the author considered three
different type of exposure, as you said, fromO or |ess
than O to -- nore than O to 4.9, 5 to 14.9, 15 to 25.

| have -- to ne, it's unclear how they arrived
at these nunbers. And how do these nunbers conpare with
ot her nunbers? | couldn't figure that out fromthe
paper. They certainly show that they analyze the three
different types of exposure, but are they conparable to
t he exposure in other studies or not?

And that | couldn't figure out. But | agree
with you that independently on the |evels of exposure
that they determ ned was no association with PD

Q When determ ni ng whet her a dose-response
relationship exists, it's inportant to | ook at studies
that consider nultiple |levels of exposure; correct?

MR. TELAN:. Form obj ection.
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A Well, ideally -- ideally, you will have
multiple | evels of exposure. Also with difficulties
associ ated with defining exposure, | think it's not so
easy to do -- that's why maybe you woul d be able to
explain to me how they arrived at the -- these nunbers
and how they relate to other nunbers. Because | truly
couldn't figure it out.

So |l remain -- | remain with the doubts on --
what do they nean? Yeah, there are three different
groups, low to high, but, you know, are we talking about
parts per mllion per years?

Q (BY MS. ELLISON) And so you --

A | have no idea, | nean..

Q Woul d you need nore infornmation about the
study to determ ne whether the findings in Table 2 are
rel evant to determ ne whether or not a dose-response
rel ati onship exists between TCE and Par ki nson's di sease?

A. It would be of interest to ne scientifically
to understand how they arrived at these nunbers. And
maybe it's just I'mnot an epidem ologist, so | don't
know t he procedure that they use. It's very possible
that's the problem But the only thing | can say is |
take it for the value | see that, wi thout any critical
coment s.

Q. Movi ng on from epi dem ol ogi cal studies, next
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in your report you consider various case studies on
pages 12 and 13; correct?

A Yes.

Q And you woul d agree that case reports have
vari ous di sadvant ages?

A. I wouldn't call them di sadvant ages. Case
reports are of interest -- are of interest in a gl obal
vision of the issue. So they provide sonme information
on specific situations where there was a PD devel opnent
after exposure, even sonetinmes |ong-term exposure to a
certain chemcal. And in that, they're rel evant because
they are human data. [It's human data.

Now, if the only thing we have is a case
report, that certainly will not cut it for nme. But I
think that -- we have a total, | think, of -- how many?
14 -- 14 case reports. And so to ne, they add to the
evidence in humans that it could be a causal association
bet ween TCE and PD

Again, | like to repeat it. In the context of
everything. |If you take themin isolation, then that's
not enough.

Q In your view, would these 14 case reports
al one be sufficient to conclude that there's a causal
rel ati onshi p between TCE and PD?

MR. TELAN. (Object to the form
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A No. | just indicated that this alone wll
not. But they add to the overall set of information
that | had.

Q (BY MS. ELLISON) One limtation of case
studies is that they don't have conparison groups;
correct?

A. Yes. These are case reports, and they're not
definitive studies, of course. Sonetinmes in some papers
you have one single case report, the person did this and
then this happened.

Anot her one could have nore than one. Said,
okay, | have here five situations in which a person did
this and this developed. Well, that's already better.
There's not only one, it's five or six. And if it gets
repeated in different places with different types of
situations, all, in this case, involving TCE exposure,
then, you know, it acquires a little bit nore strength.
Still not sufficient on its own, but adding to the
overall set of information.

Q Under st ood.

When | ooking at one case study, because
there's no conparison group, it's inpossible to
det ermi ne whet her the observed conditions are caused by
t he exposure of interest or by other factors; correct?

MR. TELAN. (Object to the form
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A Obvi ously case reports are not nmeant to be
pl ain studies. They're just observations, okay. So
you're correct, there's no control, but there's not
supposed to be a control in here, you know. It is just
a reporting of sonething that happened.

I mean, if you let nme go back to pharnmacol ogy,
which is ny ancient initial studies, adverse drug
reactions are very inportant in the overall field of
phar macol ogy. And they are reported like this, you
know, the doctor m ght give a drug, which is approved by
FDA, it's on the market, give a drug, and the person who
cones back and say, "Hey, ny ear turns red after | take
this drug."

And, you know, you're supposed to notify FDA.
Say, "Well, you know, this was not included in the
potential side effects, you know, but this" -- and, you
know, if you are an FDA enpl oyee, you receive this
communi cati on, you say, "Well, okay, you know, take the
drug, the ear is red. So what."

But if 10, 20, 30 cone up and report the sane
observation, then maybe the FDA enpl oyee will say,

"Well, let's see. Is it something serious? 1Is it
sonething -- is it true? |s there a coincidence, or is
there really an associ ation between the drug and the red

ear ?"

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 131 of 345



© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 131

And sorry for the stupid exanple that | made,
but just to make the point that this is a simlar type
of report. You know, you report something, and then it
woul d be useful, hopefully, to somebody.

Q (BY M5. ELLISON) And because case studies
typically | ook at one person or one case, or in somne
i nstances, a handful of cases, they typically provide
only anecdotal evidence; correct?

A. It's not -- you nmentioned "case study." This
is not a case study; these are case reports. So there
i's nothing planned here. There is no hypothesis. There
is no experinmental design. There is nothing, you know.
They say, "Hey, Doc, | took this pill and ny ear is

red," and report it. So that's a limtation, if you
want .

But as | said earlier, if there are nore than
one situations where this occurs, then it adds to the
whol e picture of information that you have.

Q. And | understood -- apologies. | msspoke. |
meant to say "case reports.”

And so to ask the question again. Case
reports provide anecdotal evidence; correct?

A. Yes. It's not -- as | said, they're not plain

study, they're just observation on sonething that has

occurred.
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Q. And, therefore, case reports nmay not represent
t he broader popul ati on?

A Case reports, yeah, they do not represent the
whol e popul ations. And as | said, they have to be taken
as sone additional information that we have. By
thensel ves, | agree with all your alleged criticisns.
But if you | ook at the whole picture, they play a small
role in the overall evaluation.

Q And case reports can't control for
tenporality; correct?

A Wel |, case reports usually control for
tenporality in that if you |l ook at the case reports
here, it says, you know, a man worked with
trichloroethylene for so-and-so years, and then he
devel oped Parki nson's di sease. O, you know, there are
many -- there are many cases of different things.

(Court reporter clarification.)

A. So there is a tenporality. | nean, first,
there is exposure, and then the Parkinson's devel ops.

Q (BY M5. ELLISON) And can causation be proven
by one case study?

A. Well, one case report?

Q. Yeah. | apologize. | keep misstating. Let
me state it again just for clarity of the record.

Can causati on be proven by one case report?
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A No, that's not -- because obviously a person
could, for 20 years, use a |lot of trichloroethylene,
okay, wash his hands and whatever. Because it's used as
a degreaser, so it mght have been if it was used a |lot.
And then devel oped Parkinson's di sease. And you can
say, well -- you report. That's what the word says, you
report this person was exposed for 20 years to TCE and
now he has Parki nson's di sease.

But -- |I'"mplaying here the devil's
advocate -- the person ate ice cream every day for
20 years, and now he has Parkinson's di sease, okay.
Cbviously, the first situation you don't have causality.
So, again, |look at the whole picture, |look at different
types of exposure, different types of case reports;
t hose are the inportant things.

Q. Thank you. And we can npve on from case
reports now.

Next, you di scuss ani mal evidence; correct?

A. Correct.

Q And, first, you refer to Guehl et al. 1999;
correct?

A. Yes.

Q. And in Guehl, male OF1 mce were exposed to
TCE via P injection at O or 400 mlIligrams per

kil ogranms per day; correct?
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A " mreadi ng Guehl et al. 1999?

Q Yeah. And we can go ahead and --

A |"ve written here "with 40 miIligramkilo
TCE. "

MS. ELLI SON: Yeah, we can go ahead and enter
this as Exhibit 12. | have a copy here which m ght
hel p.
(Exhi bit Nunmber 12 marked for identification.)

Q (BY M5. ELLISON) And do you recognize
Exhibit 12 as the Guehl et al. 1999 study?

A Yes, because it has a case report and an
ani ml study together, yes.

Q And you'll see on page 610 under "Experi nental
Procedures and Results" --

A Yes.

Q. -- that the mce were exposed to
400 m I ligrams/ kil ogram per day; correct?

A. Yes. Well, you are correct. | wote 40
i nstead of 400. Yes, nmy m stake.

Q That's okay.

A Yeah.

Q It's a lot of information.

A. It's 400, yes.

Q And you note in your report that the authors
observed that the "TCE-treated m ce presented a
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significant | ower nunber, about 50 percent, of tyrosine
hydr oxyl ase (TH)-positive neurons in substantia nigra,
i ndi cating degeneration of dopam nergic neurons”;
correct?

A Yes.

Q. And this is less than the 70 to 80 percent
required for PD synptons to manifest in humans; correct?

A. Theoretically, it's correct, but as | tried to
convey earlier, there are sone considerations that need
to be made. The first one is that a nouse here woul d
not devel op Parkinson's disease |ike a human. And so
it's difficult that we see, you know, trenors in the
hind leg or rigidity or so.

So we | ook at some biochem cal norphol ogi cal
signs of toxicity, seeing whether they are the sanme that
occurred in Parkinson's disease. And so here they
found -- after 400 mlligranms/kilo, not 40, they found a
50- percent decrease in the nunber of dopam nergic
neurons, which is a huge amount. Ckay.

Ckay. It's not 60 or 70 or whatever, you
know, but it's a huge anobunt. And this is only after
four weeks, so one nonth of exposure. W don't know
exactly the age of the animals. Presumably they're
qui te young ani mal s.

So what | gather from your question was a
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smal | anmobunt. Say, what, it's only 50. You need at
| east 70 to get Parkinson's. To ne, 50 is huge anount.
This is a very -- in this experinment in this study, they
got severe dopam nergi c damage. And, again, |I'mnot --
| don't want to focus too nuch on the nunber -- the
absol ute nunmbers. Because as | nentioned earlier, this
60- to 80-percent | oss needed to devel op Parkinson's is
extrapolated froma lot of -- is not neasured directly.
It's been extrapol ated from ot her nmeasurenents.

Q Do you know -- or what was the basis of the 70
to 80 percent figure that you included in your report?

A Well, the -- as | nentioned earlier, this
is -- 1 didn't have a reference. | didn't reference it,
as we discussed earlier. But this is sonmething that is
goi ng around -- and, you know, if you want, I wll be
able to find the reference and everything. But it's
common know edge anong people in the field that the
brain has plasticity, and so you can danmage dopam nergic
neurons up to a point. |If you exceed that point -- wll
it be 55, 80, | don't know, but in that range -- then
you'l | see the signs of Parkinson's disease.

Q Okay. And the authors in Guehl noticed no
effect on notor function of the TCE-treated ni ce;
correct?

A. Let's see.
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That's correct. And, again, this is -- the
bi ochem cal norphol ogi cal end points are nost

strai ghtforward. VWhen you tal k about behavioral --

not or behavi or, well, you know, the humans wal k on two
| egs and then the nouse has four linbs, so it's nore
difficult to observe behavioral -- sometines in sone

studi es they found behavioral alteration. But the fact
that in this -- this is a small study -- they did not
doesn't bother me, you know. The inportant thing is
that they found this huge biochem cal effect.

Q And there was only one dose of TCE
adm ni stered, or one level; it was the 400 mlligrans
per kil ograns per day; correct?

A. In this study, yes.

Q And so no dose-response information can be
gat hered; right?

A. No.

Q Do you know how the 400 mlIligrans per
kil ogram per day for five weeks -- for five days per
week for four consecutive weeks conpares to
envi ronnent al exposures of TCE?

MR. TELAN: Object to the form

A. No. | don't feel confortable in trying to do

any calculations to transformthese nunbers into other

exposure -- human exposure.
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Q. (BY MS. ELLI SON) Under st ood.
And you state at the end of the Guehl section,
"Very simlar results had al so been seen with the potent
dopam nergi ¢ neurotoxicant MPTP." And you cite to
Bezard 1997.
What simlar results are you referring to
here?
A. Let ne see. | need to find the Bezard paper.
Anybody have the Bezard paper? No.
Q | apol ogi ze.
A The paper is "Effect of different schedul es of
MPTP adm ni strati on on dopam nergic
neur odegenerati on" --
(Court reporter clarification.)
A I"msorry. | repeat nyself.
The paper by Bezard et al. from 1997, it's
entitled "Effect of different schedul es of MPTP
adm ni strati on on dopam nergi ¢ neurodegeneration in
mce."
| don't renmenmber this paper precisely, and we
don't have it here, but | assunme that they injected,
gave to mce this MPTP, which is the top
Par ki nson-i nduci ng chem cal. And they | ooked at
tyrosi ne hydroxyl ase-positive cells, and so they found

simlar results, so around 50 percent of loss. This is
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what | would infer fromthis witing.

Q. (BY MS. ELLI SON) Under st ood.

And next in your report you discuss Gash et
al . 2008; correct?

A Yes.

Q And you state that "adult male Fischer 344
rats were treated by oral gavage with 1,000 mlligrans
per kil ogram per day TCE"; correct?

A. Yes.

Q And so in this study, again, only one dose was
eval uated; right?

A Yes.

Q And so no dose-response rel ationship could be
est abl i shed?

A. Not in this study.

Q. And this study involved exposure doses that
were substantially higher than typical occupational
exposure levels in humans; correct?

A. As | said earlier, I am-- | cannot
extrapol ate these nunbers to human exposure. | nmust say
t hat when you do ani mal studies, you always use doses or
concentrations which are higher than the one you see in
humans. You al ways use the higher doses because nice
and rats are nore resistant than human. And in the risk
assessnent process, as a whole, you always assune that
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humans are nore sensitive.

So you may argue per 1,000 mlligranms per
kilo, it's a high dose, and | cannot argue with that.
But you al so have to consider that this was only done
for five days a week for six weeks. So very short --
very short type of exposure.

And it's common practice in -- when you do
animl studies to try to do shorter tinme, higher levels
of exposure even for conveni ence.

MS. ELLI SON: And we can go ahead and enter
Gash as -- | believe we're on Exhibit 183.

THE COURT REPORTER: Yes.

(Exhi bit Number 13 marked for identification.)

A Gash, yes.

Q (BY MS. ELLISON) And is this the Gash 2008
that you discuss in your report?

A Yes, | think so.

Q And if you go to page 189.

A Yes.

Q You will see in the first paragraph the | oss
of dopam nergic neurons in the SNpc was 45 percent;
correct?

A | cannot find it.

MR. TELAN: Is that -- Anna, are you | ooking

at the sentence that starts on 188 that turns --

Golkow Technologies,

877-370-3377 A Veritext Division WWWw.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 141 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 141

Q. (BY MS. ELLISON) Yeah, | can read the ful
sent ence.

It starts on the bottom of page 188. "This
vi sual assessnent was confirmed by quantitative cel
counts showi ng significant | osses, with approxi mately
45 percent fewer tyrosine hydroxyl ase-positive neurons
present in the substantia nigra of TCE-treated rats."

A. Okay. Yes.

Q So woul d you agree that the |oss of
dopam nergi c neurons in the SNpc was 45 percent?

A. That's what it says here.

Q And | ooki ng at page 190, the captioned
Fi gure 3.

A Yeah.

Q This is about three quarters of the way down.
Do you see that the "tissue sanples showed a 20 percent
| oss of dopamine in the substantia nigra"?

| can read the full sentence. | don't know
how to read the beginning of it.

"**pP | ess than 0.01 F. HPLC-EC quantification
of postnmortemti ssue sanples showed a 20 percent | oss of
dopam ne (DA) in the substantia nigra."”

Do you see that?

A Yes.

And so the authors found a 20-percent decrease
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of dopam ne levels in the tissue cells or the tissue
sanples collected fromthe substantia nigra; correct?
MR. TELAN: (Object to the form

A. Yes. |I'mnot surprised because nost of the
dopam ne would be in the vesicles toward the synapses,
so the presynaptic part. And that would be |located in
the striatum so they're projected to another area. So
you have the 45-percent |oss of neurons in the
substantia nigra, and the 20-percent decrease in the
dopam ne in the substantia nigra, but nobst of the
dopamne is not there anynore, it's in the vesicles
ready to be released when the stinulus arise for that
neur on.

Q (BY MS. ELLISON) And both the 20 percent and
40 percent nunbers are |less than the 70- to 80-percent
| oss required for PD synptons to begin manifesting in
humans; correct?

MR. TELAN: Object to the form

A. | should repeat that those nunbers shoul d be
taken with sonme grain of salt. And that's -- it's true
that in humans, the estimate is about 60 to 80, and --
but the 45 percent that you have here, it's of highly
significance to ne because, again, we are working with
an animal, short-term exposure. W don't followthe

animals for a long time. So there's a |lot of other
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consi derati ons.

And | would stay away from anything that would
cause 50 percent of ny neurons to be damaged, although I
m ght not experience Parkinson's. Well, at my age,
probably with the aging process, yes.

Q. (BY Ms. ELLISON) Sorry, | don't nean to
cut...

I n your report, you state 70 to 80 percent,
but now you're referencing a 60 to 80 percent.

I's your opinion that 60 percent is what's
required for the PD synptonms to begin manifesting in
humans?

MR. TELAN: One second. Object to the form of
the question. It mscharacterizes prior testinony.

A | don't change what | said before. Here |
wote -- here | wote -- what? -- 70-80. | could have
witten 60-80. | would feel very confortable with that
too. These nunbers are floating around, and they're
based on a |ot of circumstantial evidence. |'m not
aware of any specific study that systematically has
| ooked at the -- because to do that, you need to get the
measurenents from group of humans, you know, as they
age, and so that's inpossible to do.

Q (BY MS. ELLISON) Is there any studies or

evi dence that you can point to that shows that a
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45- percent dopanminergic loss in the SNpc is sufficient
to have PD synptons begin manifesting in humans?

MR. TELAN. (Object to the form

A. | don't think there is this type of

i nformati on because the only studies | can -- | can
refer to are the one with MPTP. In that case, you know,
MPTP, it's a particular nolecule, very small nol ecul e,
easily goes to the brain. The mechanismis very
i nducive for rapid effect. Because once it gets in the
brain, MPTP is transformed in a toxic netabolite, which
is called MPP+. And MPP+ is then taken up in the
dopam nergi ¢ neurons through the same transporters that
transport dopam ne

And once it gets in the neurons, it
accunul ates, attaches to neuronel anin, accunul ates there
and then is able to kill the neurons through a
conmbi nati on of mtochondrial toxicities and oxidative
stress.

And so in that case, the effect is very
qui ckly. But for the other -- for the other chemcals,
it's much slower. And even in that case, | don't think
we have any information -- | don't think we have
i nformati on saying, hey, this younger drug addict had
60- percent loss in the brain. W assune that they

had -- since they have the nmanifestation i mediately, we
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assunme they had at | east about 60. But, again, no
di rect neasurenents have ever been done.

Q. (BY MS. ELLISON) And the authors also found
that there was no increase in mtochondrial conplex 1
activity; correct?

A. Let's see. | have to find it.

Where are you reading this? Excuse ne.

Q | can find it on a break. | can't find
exactly where it is, so we can return to this. | don't
have the exact reference right now.

Next in your report, you discuss Liu et al.
2010; correct?

A Yes.

Q And in that study, you note that "Fischer 344
rats were given 200, 500 or 1,000 mIligramnms per
kil ogram TCE by oral gavage for six weeks"; correct?

A Yes.

MS. ELLI SON:  And we can go ahead and mark
this as -- | believe we're at Exhibit 14.
MR. M CELI: Yep.
(Exhi bit Nunmber 14 nmarked for identification.)
MR. TELAN:. After you get through this one,
Anna, do you mnd taking a break. W've been about an
hour 15.
MS. ELLISON: Sure. Oh, yeah.
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A Liu, 2010. Okay.

Q (BY MS. ELLISON) And what | just marked as
Exhibit 14 is the Liu et al. paper that you discuss on
page 14 of your report; correct?

A. Yes.

Q. And you've reviewed this study?

A Yes.

Q If we turn to page 4, the very bottom going
on to page 5, you'll notice that the authors found that
there was a total |oss of 20.1 percent SNpc dopam nergic
neurons at the 200 mIligrans per kil ogram per day dose;
correct?

A Yes.

Q And for the 500 miIligram per kil ogram per day
dose, there was a loss -- a total |oss of 25.6 percent
SNpc dopani nergi ¢ neurons; correct?

A Yes.

Q And at the dose of 1,000 mlligrans per
kil ogram per day, there was a total |oss of 40.6 percent
of SNpc dopam nergi c neurons; correct?

A Yes.

Q And at each of these doses, this is |ess than
the 70- to 80-percent loss required for PD synptonms to
begin mani festing in humans; correct?

MR. TELAN. (Object to the form
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A These numbers are | ower than the nunmbers you
i ndi cated for humans, but | find these nunbers quite
interesting. First of all, they show dose-response.
Very clearly show dose-response. W tal ked about
dose-response earlier. And this is a classic exanple of
a good dose-response.

But by increasing the doses of TCE, you
i ncrease the anount of dopam nergic damage, which
arrives in this case at around 40 percent, which in ny
opinion it's an incredible effect. Also, it may be
| ower than that you need to do -- to have in a human to
mani f est the synptons, okay.

Q. (BY MS. ELLISON) In terms of what you just
stated, what do you nean | ower than needed to nani fest
in humans? Are you referring to the doses?

A No. |'m saying here you have a maxi mum of
41 percent. Before we had 50, 45. Here is 41.

In nmy opinion, they're all huge nunbers, a
huge nunmber. | wouldn't wi sh to anybody to have
40 percent or there in dopam nergi c neurons danaged by
anything. Now, in ternms of if you want to relate that
directly with humans, which in nmy opinion is
i nappropriate to try to do in this direct conparison
but in humans, the current line of thought is that you

need to destroy at |east 60 to 80 percent of
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dopam nergi c neurons for the clinical signs to be
present.

And these studies only | ooked at biochem stry.
Sonet hing that -- see, in human, we | ook at the clinical
signs. Here -- but there is also all the danage to the
brain. Here, we ook at the brain, and the clinical
signs are | ess apparent because |'ve never seen a nouse
or arat with trenor or bradykinesia or any of the other
mani f estati on of Parkinson's di sease, you know. So we
have to rely on the percentage.

And to me, the fact that 40 is different -- 45
or 50 are different 60 or 80 doesn't nean nuch, okay.

Q And do you know how t hese doses conpare to

exposures at Canp Lej eune?

MR. TELAN: Object to the form

A | could not nmake a direct -- direct

representation of what they conpare in humans, no.

MS. ELLI SON: Okay. We can go ahead and take
a break.

MR. TELAN:. Ckay.

THE VI DEOGRAPHER: The tine is 2:09 p. m
We're going off the record.

(Brief break taken.)

THE VI DEOGRAPHER: The tine is 2:24 p.m, and
we' re back on the record.
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Q. (BY MS. ELLISON) Dr. Costa, noving on, you
di scuss the Sauerbeck paper from 2012, as well as Liu et
al . 2018; correct?
A Yes.
Q And then you di scuss Keane et al. 2019; is
that right?
A Yes.
MS. ELLISON: And we're going to go ahead and
enter Keane et al. as Exhibit 15.
(Exhi bit Nunmber 15 nmarked for identification.)
MS. ELLISON: And can we go off the record,
actually, while |I grab it. 1'mdown a partner.
THE VI DEOGRAPHER: The tine is 2:25 p. m
We're going off the record.
(Brief break taken.)
THE VI DEOGRAPHER: The tinme is 2:26 p.m, and
we' re back on the record.
MS. ELLISON: And we'll mark Keane as
Exhi bit 16, | believe.
THE COURT REPORTER:  15.
MS. ELLISON:. O 15. Thank you.
MR. M CELI: Which one is this one?
MS. ELLI SON: Keane.
MR. TELAN: '109.
MR MCELI: '19; is that right?
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MS. ELLI SON: Yeah, 2019 is when it was
publ i shed.
MR. M CELI: Okay.

Q (BY MS. ELLISON) Do you recognize this study,
Dr. Costa?

A Yes.

Q And you revi ewed Keane 2019 in formng the
opi nions in your report; correct?

A. Yes.

Q And in this study, "Young adult C57BL/6 nale
and female mce were treated with TCE"; correct?

A. Yes.

Q And sonme mce were alternatively injected with
TaCl o; correct?

A Yes.

Q. And the TaClo, the dose, was 2 mlligrans per
kil ogram body wei ght over the course of eight weeks;
correct?

A The dose is correct; the duration | have to
check. | have to find it.

Q If you | ook under the abstract on the first
page, the eight-week exposure.

Do you see that?
A. Ckay. Yes.
Q. And do you consider TaClo to be a potenti al
Golkow Technologies,
877-370-3377 A Veritext Division Www.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 151 of 345



© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 151

nmet abolite of TCE?

A It's not a direct metabolite, but it's a
conpound which is formed, if | recall, froma netabolite
of TCE, and then we're conmbining with an endogenous
nol ecul e.

Q. And TaClo -- in your report, you state that
TaCl o decreased the nunber of dopam nergic neurons in
t hese mce; correct?

A. Yes. That's what was reported by Keane et al.

Q But in this study -- or can you point to where
that is reported by Keane?

A | have to read now.

MR. TELAN. What was the question before that,
Anna? |I'msorry, | lost it.

You asked hi m about --

MS. ELLI SON: Yeah.

Q (BY Ms. ELLISON) Well, Dr. Costa, you state
t hat TaCl o decreased the nunber of dopam nergi c neurons;
right?

MR. TELAN:. In the report?
MS. ELLISON: And I'masking if he can
identify where that is in the study.

A | have to find it.

Q (BY MS. ELLI SON) Yeah, and no rush.

MR. TELAN. 1'll object to the form of the
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guesti on.

A | think it's Figure 4. This is where TaCl o
was i njected.

Q (BY MS. ELLISON) The authors don't report the
percentage of neurons |ost for the TaClo-treated mce;
correct?

A. They show the figure. | don't know if they
put the correct -- the exact nunber, but -- let's see.

They basically report that the mce were
injected with TCE, and there was a 50-percent |oss of
dopam nergic neurons. And if they did the sanme
treatment to sonme other mice, nutant mce, they were
expected to be -- to have enhanced acceptability to TCE
because they had this nutation affecting al pha-synuclein
processing. There they found 70-percent decrease or
hi gher decrease of dopam nergi c neurons.

And then they say, "In another experinment,
TaClo was injected directly in mce, with the sane
protocol as TCE, and at the dose of 2 mlligrankilo.

Al so, TaCl o did not cause any apparent behavi oral
effects but decreased the nunber of dopam nergic
neurons. "

So | don't say anything about percentage by
TaCl o, but | refer to Figure 4.

Q. And so -- and that shows graphs there, but a
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percent is not given for dopam nergic loss in
TaCl o-treated mce; correct?
MR. TELAN. (Object to the form

A. Well, you can extrapolate. Fromthe figure,
you can see that -- you have -- the white bars are the
wild type, and the black bars are the nutant mce. And
you can see that both TCE at the higher dose and TaCl o
at the low dose of 2 mlligrams per kilo, they both
decrease substantially the nunber of dopam nergic
neurons. And TaClo on the right, they did that as the
sanme, very simlar effect.

Q (BY MS. ELLISON) And |ooking in the
concl usion section, the |ast sentence that goes into the
second columm, do you see where it starts that "it is
possi bl e"?

Under "Conclusion.” | believe it's the second
sentence in the paragraph. It starts, "It is possible.”

A. It is possible, yes.

Q. So the authors state, "It is possible that the
|l evels of DA cell death in the SNpc of treated aninals
are insufficient to cause notor dysfunction since over
70 to 80 percent SNpc cell death is required before
behavi oral deficits are seen"; correct?

MR. TELAN: Object to the form

A Yes.
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Q. (BY MS. ELLISON) Do you agree with that
st at ement ?

MR. TELAN. (Object to the form

A. | don't know what they are referring to, but
they didn't observe any behavioral effects here. It's
difficult to |look at the -- to see behavioral effects in
animal . But | assunme they mght refer to sone papers --
ani ml papers where they find sone behavioral effect.
Let's see.

Reference 1 is "Aging and Parkinson's disease:
Substantia nigra regional selectivity." This is a 1991
paper, but | haven't read it, so |l -- do you have it?

Q  (BY Ms. ELLISON) No.

A | have no idea what it is, what they say.
Nunmber 37 is -- the last one -- is a paper by Tillerson
et al. It says, "Detection of behavioral inpairnments
correlated to neurochem cal deficits in mce treated
wi th noderate doses of MPTP." | haven't read this
paper, so | don't know exactly what they are talking
about .

What | take fromthis study, as a
t oxi col ogi st -- a neurotoxicologist is that mce were
given TCE. The dose was a thousand mlligramkilo. |
don't know why they picked this type of exposure tw ce a

week for eight weeks. | have no idea why they chose
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t hat experinental design. And they found 50-percent
decrease, which is simlar to what we've seen in the
ot her studies. And they also find that in this nutant
m ce, the increase was higher; it was about 70 percent.
So I'mnot | ooking at 60, 70, 80. |'mjust
| ooking at the whole picture. And to ne, this is
confirmng previous results fromthe other studies.
What | found interesting in this is that
the -- you know, there is this hypothesis that TaC o
woul d be involved in TCE-induced neurotoxicity. And so
t hey took TaCl o, and they gave directly TaClo to the
mce. And they found a | oss of dopam nergi c neurons,
which was simlar to what they found in -- with TCE. So
| think that's -- that's the relevance of this
particul ar paper.
Q Under st ood.
You al so di scuss Adanson et al. 2023; correct?
A. Yes.
MS. ELLISON: We can go ahead and mark that as
Exhi bit 16.
(Exhi bit Nunmber 16 nmarked for identification.)
Q (BY Ms. ELLISON) Do you recognize what was
just marked as Exhibit 16, Dr. Costa?
A Yes.
Q. Is this the Adanmson study -- Adanmson 2023 t hat
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you cite to in your report?

A. Yes.

Q This study tested mce and rats exposed to
doses of TCE via inhalation; correct?

A. Correct.

Q And the authors did not test other routes of
exposure; correct?

A. Not in this study, no.

Q Have you reviewed inhal ati on studi es before?
A Not too many, but | have, yeah.
Q You' ve served on review panels for EPA's IRI'S

progran correct?

A. | -- yeah, in the past | have, yes.
| don't renmenber which conmpounds | -- were
I nvol ved.
Q You served on a peer-review panel for

hexachl or oet hane; correct?

A. If you find it sonewhere, it's probably
correct. | don't renmenber now.

Q And what is the EPA's I RIS progrant?

A. The EPA IRI'S program was a program by which
EPA convened a group of scientists, and they would
di scuss a docunent provided by the IRIS program And
t he docunent was usually witten, if | recall, by EPA

per sonnel .
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And then they convened a group of external
people to review and discuss that report. And then EPA
woul d take into account some of the comments or not. |
don't know what they did. And finally, they would
publish. The report would cone out as peer reviewed by
a nunber of people.

| recall | have served on this type of
commttee on a few occasions, but | don't recall the
chem cal s that were discussed. Maybe the PBDEs, the
pol ybrom nat ed di phenyl ethers. Polybron nated di phenyl
ethers. That was one.

You nentioned another one, which | don't
recal | .

Q Hexachl or oet hane in 2010.

A. It's possible.

Q. You have revi ewed papers involving the proper
met hodol ogy of extrapolating the results of aninal
studies to humans; correct?

A. Yes.

Q And so you were aware that the EPA provides
gui dance as to how the results of aninml studies should
be extrapolated fromanimls to humans; correct?

A Yes.

Q Usi ng the human equi val ent dose to extrapol ate

i nhal ati on exposure concentrations from ani mal studies
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to humans is not in accordance with EPA met hodol ogy;
correct?
MR. TELAN. (Object to the form

A. Coul d you pl ease rephrase the sentence -- the
questi on.

Q (BY MS. ELLISON) Are you aware of the term
"human equi val ent concentration"?

A. Vaguely. | think the concept is to try to
make a nunber of considerations, which refer to
absorption, nmetabolism and so on, in order to have an
ani ml exposure data which would be simlar to human
exposure data. So |I'maware of what it is. | never had
to do this type of calculation, so | wouldn't know nuch
nore than this.

Q And are you aware of the term "human
equi val ent dose"?

A Yes. That would be the dose that after al
this consideration, starting fromthe dose given to an
animl, you do all this consideration, and then you say,
well, for a human, it would be this dose, yes.

Q And the human equi val ent concentration is a
framewor k that depends on the type of chem cal, the
target region of the respiratory tract, and the
speci es-specific respiratory paraneters; correct?

A. |"msure that respiratory paraneters enter in
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t he consideration that one nakes; |'m sure about that.

Q. Are respiratory paraneters inmportant to

consi der when extrapol ating animal data to humans?
MR. TELAN. Object to the form

Q (BY M5. ELLISON) In inhalation studies.
shoul d be cl ear.

A. | 've done inhalation studies nyself with
di esel exhaust when | was |ooking at -- we were exposing
m ce to diesel exhaust, and so particulate matter,

PMb -- PM.5. And so | think in certain situations you
woul d consider the respiratory differences between a
nmouse and a human. But as | said, | never had to do
this type of calculations, so | would not be able to
comrent further.

Q And -- well, you nentioned though that you did
perform an inhal ation study; is that right?

A. Yeah. Data were just expressed as |evels of
PM2.5 in the -- you know, in the air, basically, that
the m ce were breathing.

And t hat was enough for us.

Q And we nentioned the 2010 toxicol ogical review
of hexachl oroet hane that you -- do you recall serving as
a peer reviewer on that?

A Unfortunately, | don't.

Q That's fine.
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A | don't remenber. It was 2010, so 15 years
ago. | don't renenber.

Also, if I may, | don't recall whether there
was an actual neeting or if it was done by mail. And in
t hat case, | renenber even | ess because | didn't go
anywhere to neet the other reviewers and so..

Q And you nentioned that -- well, do you agree
t hat rodents have higher -- or different nmetabolic rates
t han humans?

A Well, metabolismin rodents is certainly
different fromnetabolismin human. But netabolismin
m ce can be different fromnmetabolismin rats.

Sonmetimes a human is closer to being like a
nouse, and sonetinmes a human is closer to be a rat. It
depends on the system you' re | ooking.

For exanple, it cones to my mnd the
met abol i sm of aflatoxin. Aflatoxin are natural toxin
that's very toxic, and it cause liver cancer. And the
humans are very susceptible to |iver cancer induced by
afl atoxin, and so are the rats. But the mce are well
protected. And this is because they have sone netabolic
system very active, which are able to detoxify
af | at oxi n.

So in this case, a human woul d be conparabl e

to a rat and not to a nouse. So one has to |l ook at a
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| ot of different parameters, | think.
Q Under st ood.

And with inhal ation studies in particular,
it's inportant to consider the differences in the
respiratory tract, the inhalation -- or respiratory
rates and ot her such differences between rodents and
humans; correct?

MR. TELAN. (Object to the form

A. Well, as | nmentioned, for people who are nuch
into inhalation studies, there are a nunber of
consi derations that they want to -- they m ght want to
make.

In this case, | have noticed that they're
exposi ng both rats and mce, and they expose these
animals to different concentrations of TCE. So the rats
50 and the mce 100. So it's a higher |evel.

And |I'msure there is a reason. | don't
remenber if they wite it here or not, but |I'msure
there is a reason why they didn't do both 50 or both
100. They certainly consider the difference between
mce and rats as we alluded to earlier.

They also indicate that this would be

equi val ent to human exposure to eight parts per mllion.
| cannot comment on that. | just -- | reported it here,
taking it fromthe paper -- what they wote in the
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paper.

Q (BY MS. ELLISON) On page 220 of Adanson, the
aut hors provide HED, which stands for the human
equi val ent dose. In the equation, there's the term
“animal correction factor."

Do you know what was considered in the anim
correction factor?

A No, | don't know.

Q And the authors note that allonetric scaling
does not enconpass difference in the netabolismof TCE;
correct?

A. Yes.

Q Do you agree with that?

A They wite it.

MR. TELAN: Object to the form

A | don't know because |I'mnot really -- | nust
confess, I'mnot really famliar with this type of
calcul ations, so | would feel unconfortable saying
anyt hi ng.

Q (BY M5. ELLISON) Ckay. And you also discuss
Ilieva 2024; correct?

A. Yes.

MS. ELLISON: And we'll mark that as
Exhi bit 17.
(Exhi bit Nunmber 17 nmarked for identification.)
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Q. (BY MS. ELLISON) And in your report, you note
that -- and -- or do you also recognize this as
Ilieva --

A. Yes.

Q -- 20247

You note that in this study female rats were
treated orally with TCE at the dose 200 m I ligrans per
kil ogranms for a duration of six weeks; correct?

A. Correct.

Q And in the next sentence you start with the
statenent, "Confirm ng previous findings, this treatnent
caused an increase of oxidative stress in dopam nergic
neurons, mtochondrial damage, activation of mcroglia,
a reduction of mtophagy (a process of renoval of
damaged m tochondria), increased neuroinflammtion, and
a 45 percent | oss of dopam nergi c neurons.”

What do you nean by confirm ng previous
findings? What previous findings are you referring to?

A. Well, let's start with the 45-percent | oss of
dopam nergi ¢ neurons. W have seen that in many
studies. W' ve seen 50 percent, and now t here was
45 percent, and then 50 again, and then 70.

So this has been shown in many ot her studies,
and so that's what this study is confirm ng

And then here they find also -- they find al so
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other effects, |ike oxidative stress, mtochondri al
damage, activation of mcroglia, and reduction of

m t ophagy, and increased inflammation. And if | | ook
back at the study on page 16, De Mranda et al. 2021,
here again we have other effects that had not been seen
before, so | guess | was referring to this. One should
| ook at all the data, all the effects reported for each
study. For exanple, Sauerbeck et al. 2012, on page 15,
we tal k about decreased mtochondrial respiration, and
so -- and the one before, which was Liu et al. 2010,

t al ked about oxidative stress.

So what | neant by the sentence you're
referring to is that this study by Ilieva found things
that were very simlar to what's reported by others in
ot her studi es.

Q And Ilieva has to do with the LRRK2 protein;
correct?

A. The LRRK2, yeah, kinase, yes.

Q And on page 19 of your report -- apol ogies.
One nonent.

You state hal fway down the first paragraph,
"Genetic nutations of the LRRK2 gene (resulting in a
gai n-of -function) are one of the nbst commpbn genetic
ri sk factors for PD, and individuals who carry such

mut ati ons, already at increased risk for PD, nay be
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particularly susceptible to the neurotoxic effects of
TCE"; correct?

A Yes.

Q Is it your opinion that the LRRK2 nutation
woul d be caused by the parent TCE nol ecul e or
met abol ite?

MR. TELAN:. Form obj ecti on.

A No. This is not the -- this is not what |
meant. One could have a nutation, a genetic
pol ymorphic. This is in your DNA, okay. You have this
mut ati on of the LRRK gene, which results in having a
hi gher LRRK gene activity. So that's what gain of
function nmeans.

And if you have this nutation, this nutation
is considered a risk factor for Parkinson's disease. W
have di scussed earlier there's a nunber of mutation that
have been associated with especially juvenile
Par ki nson' s di sease.

So what the story here is, is that TCE can
cause an increase of LRRK2 activity. OCkay. So you have
the nmutation, you have increased activity. You're
exposed to TCE, you have increased activity. So that's
where the commonal ity is.

And people -- and the |ast part of the

sentence says, so if you already have the nutation, so
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you al ready have an increased LRRK activity, and you're
al so exposed to TCE, which also increases LRRK activity,
you will be nore susceptible to the effects of TCE.

Q (BY MS. ELLISON) And so it is not your
opi ni on that LRRK2 nutations on their own can cause PD;
correct?

A. Well, they -- they never cause, they
pr edi spose sonebody. They consider risk factors, you
know.

Once you -- the causation is when you have
mutation in the cystic fibrosis gene. Then that causes
the -- but in this case, it's different, it's a
predi sposition factor, the genetic nmutation.

Q And is that found from genetic testing,
whet her someone has that as a risk factor?

A It can be done by genetic testing, yes.

Q Is there another way to find whether soneone
i's predi sposed?

MR. TELAN. Object to the form

A | don't think so.

Q (BY MS. ELLISON) 1Is it your opinion that in
addition to any LRRK2 nutation, environnmental exposure
must al so be present to cause Parkinson's di sease?

A Once you have the LRRK nutation, yeabh.

Possi bly you need to have an exposure to trigger,
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basically, the fact of this nmutation. These ar

notice these are brand new things. | nean, if you had
asked ne about LRRK2 five years ago, | would have said I

don't know what you're tal king about. COkay. So these

are very new type of -- type of know edge t hat
enmerging -- has been energing the last -- in th
few years.

What is interesting about this study
Ilieva, that's the | ast one we were discussing,
they -- if | recall, they tried sone chem cal s,
were inhibitors of LRRK2 activity. And they fo
the -- giving this chemcal -- actually, it was

it's called Mii-2. Gving this chem cal, which

i nhi bitor of LRRK2 activity, the effects of TCE were

decr eased.
So | thought these were -- froma
t oxi col ogi cal point of view, it's a very intere

observation. It kind of enhances the potenti al

that this LRRK2 kinase has in the etiol ogical nechanism

of Parkinson's di sease.

Q Do you know whet her exposure to pesti
cause a LRRK2 nutation?

A As far as | know, it has not been | o0
Not that |'m aware of.

Q You nentioned that this is kind of an
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energing -- these are newer studies. In your opinion,
is there enough evidence to definitively say that LRRK2
nmut ati ons play a role in PD devel opnent follow ng TCE
exposure?

MR. TELAN: Object to the form

A No.

| would say that starting from | ooking at the
genetic predisposition factors -- and this was probably
t he reasoning, but | cannot think what they -- how they
reason exactly, but they m ght have reasoned this way.
You know, there is this -- there is this kinase, this
LRRK2 ki nase. W know that the genetic nutation that
| eads to increased activity has been associ ated by ot her
studies, | guess, with Parkinson's disease. Let's see
what -- whether TCE does anything to this kinase.

Havi ng found that it does the sane thing as a
mut ati on, so increases the activity, that probably has
gi ven them t houghts of trying to inhibit it. And indeed
they report that by inhibiting the kinase, they
alleviated all effects of the disease.

So it's too early to respond positively to
your initial question, but the field appears to be quite
prom sing froma mechani stic point of view

Q (BY MS. ELLISON) And do you know whi ch LRRK2

mut ati ons are associated with exposure to TCE?
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MR. TELAN. (Object to the form of the
guesti on.

A | don't understand your question.

Q (BY Ms. ELLISON) Is it your understanding
that there are different types of LRRK2 nutations?

A. What do you nean, associated with TCE?

Q O following --

A. The nmutation is one thing, the exposure to TCE
is another thing. They're different things.

Q Okay. |Is there only one type of LRRK2
mut ati on?

A Well, | assune there's a nutation which | eads
to an increase in the activity. |It's a gain-of-function
mut at i on.

Q Under st ood.

A Okay. So | apologize |I don't make nysel f
cl ear, but you can have a genetic nutation. And this
kinase, it's nore active. Ckay.

Or you can have exposure to TCE and your --
this LRRK2 kinase is nore active. Okay. W don't know
exactly how TCE can increase the activity of the
nmol ecul ar level. | don't think we know yet. But the
geneti c pol ynmorphic and the exposure, they all lead to
an increased LRRK2 activity. And if you put them

together, so if you put sonmebody with a nutation who
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gets exposure to TCE, they m ght give even nore LRRK2
activity.

Now, not all details on this mechanism are
clear. But | found it interesting that by giving
sonmething that inhibits the activity of this kinase, you
coul d decrease the effect of TCE.

Q And noving on to the section of your report
regardi ng biological plausibility on page 19.

Woul d you agree that there's severa
hypot heses as to how PD pat hogenesis may origi nate due
to environnmental exposure?

MR. TELAN. Object to the form

A. Can | ask you to rephrase the question,
pl ease.
Q (BY MS. ELLISON) Sure.

In terms of how -- the pathology of PD, is it
your understanding that there are nultiple conplenmentary
or alternative hypotheses as to how PD originates in
humans?

MR. TELAN: Object to the form of the
guesti on.

A. Well, there is known that you need to have a
certain nunber of effects -- well, you see in a certain
nunber of effects, which are |oss of neurons, and so

i ncreased dopam nergi c neurons on that. You have a | oss
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of dopam ne. You have increased oxidative stress. You
have a deactivation of mcroglia. W have seen others.

And so chem cal s that have been shown to cause
Par ki nson' s di sease, they cause this type of effects in
animls. Let's think about MPTP. W said it earlier,
but al so conmpounds |ike rotenone, which is a natural
insecticide, or paraquat, which is a herbicide. They
al so cause this type of biochem cal norphol ogi cal
changes in the brain. Okay.

So not everything is clear-cut, but that can't
be said for a lot of different things in science, you
know. Right now there are a nunber of hypotheses
supported by sone experinental data. | don't consider
them conclusive at all. They need a | ot of work that
needs to be done for confirm ng exploring alternative
pat hways and so on.

But the -- for exanple, the TaClo -- the TaCl o
hypot hesis, it's reasonable, and it's supported by sone
data. The fact that m tochondria are invol ved.

Oxi dative stress is involved. This has been shown --
all the conpounds associated with Parkinson's di sease
have these effects. And this effect on LRRK2, it's new,
hasn't been | ooked at for other chem cals known to cause
Par ki nson's, but | hope that it will -- they will be

st udi ed.
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And | also, in this paragraph -- in this
section of mne, | also added this thing on m crobionme
and m crobi ota because that's a very hot field right
now. And there are sonme initial studies suggesting that
this could be an alternative or nechanism for exanple.
But, again, | don't take anything as conclusive, but
there are many different suggestions of things that
could be mechanistically linked to TCE and Parki nson's
di sease.

Q (BY MS. ELLISON) And we'll get to the
m crobionme in just a mnute. But first, related to the
TaCl o hypothesis, you cite to Lock 2013; correct?

A Where is that?

Q Yeah, it may not be on page 18, but you

include that in your |ist of references; correct?

A What's t he name agai n?

Q The | ast nane -- here, we'll go ahead and
enter as Exhibit 18, and we'll see if -- and just for
the record, I"'mnot sure if | see it in your materials

considered list. And that's an apol ogy from ne.
MS. ELLISON: So we'll go ahead and mark this
as Exhibit 18.
(Exhi bit Nunmber 18 nmarked for identification.)
MR. TELAN:. And what is that, Anna? Sorry,

maybe - -
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MS. ELLISON: This is the Lock 2013, "Solvents
and Parkinson di sease: A systematic review of
t oxi col ogi cal and epi dem ol ogi cal evi dence."

A Okay. It's citedinny -- | want to find

where | cite it.

MR. MCELI: This is 17; is that right?

MR. TELAN: You said it was cited or it was
not ?

A. Ckay. On page 9 of ny report, | had -- m dway
on the section "Can TCE cause PD?," | have a sentence
whi ch says, "Several reviews on the relationship between
TCE and PD have been published in the past decade."” And
| list them And Goldman 2010 -- the third one is Lock
et al. 2013 -- okay.

Q (BY Ms. ELLISON) And you recognize Exhibit 18
as Lock 2013; correct?

A | guess, yes.

Q And did you review this study or this review
in formng the opinions in your report?

A. | should say that two of the authors are
former coll eagues of m ne.

Q Yeah, | saw that. There's first Edward --
or --

A. No, Ed Lock is English.

Q. Dr. Zhang?
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A

very well.

Dr .

Q
Zhang?
A

> O > O > O

Q
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Yeah, Jing Zhang and Harvey Checkoway | know

And have you discussed this case at all with

No.

And have you di scussed the case at all --
No.

-- with Dr. Checkoway?

No, | haven't seen himin years.

So did you review this --

| think --

Sorry, one second. Just let nme ask ny

question for clarity.

A.
Q

Apol ogi es.
No problem

Did you review this Lock 2013 in form ng the

opi nions in your report?

A

sure | foc

| certainly read this paper. And |'mpretty
used on the part where they discuss TCE.

Q And that's on page 10; correct?

A. Correct.

Q And if you | ook at the bottom of page 10, the
| ast sentence -- it's a pretty long |ast sentence, but
"Il read it into the record.

“"Despite this observation, extensive research
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has continued | ooking for an effect of TaClo on the DA
system and al t hough TaCl o i nhibits m tochondri al
activity at conplex I, simlar to MPTP, and when
Injected into the SNpc of rats produced an about
15 percent decline in neuron nunmber, any |ink between
TaClo formati on from TCE and damage to the SNpc seens
t enuous and probably m sgui ded. "
Did | read that correctly?
A Yes.
Q Do you disagree with that statenent that |
just read?
MR. TELAN: Object to the form
A Well, that's -- this is their own opinion.
And renmenber that this paper was published in 2013 --
*12.  '13, | think.
So it was published even before the new TaCl o
data were published.
So ny response would be, well, that's your

opi ni on based on what was available at that tinme. And

one has -- would have to ask themto | ook at the new
evi dence and see whether they would still wite the
sentence like this or change it. | mean, | don't know.

Q (BY MS. ELLISON) Only one study -- or one
ani mal study has detected TaClo follow ng chronic

adm ni stration of TCE, correct?

Golkow Technologies,
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MR. TELAN. (Object to the form

A. If this is the informati on you gathered from
ny report, that's correct.

Q (BY Ms. ELLISON) And that's Liu 2018;
correct?

A. Yes. But one has to ask whether he's the only
one who went |ooking for it, or a | ot of people |ook for
it and didn't find it, so..

Q Do you nean whet her there were other ani nal
studies that were | ooking for TaClo after TCE
adm ni stration but did not find positive results?

A Well, this seenms to ne what you were
inferring. M coment was this is probably the only
st udy where sonebody went in there, tried to neasure,
found it, measure, reported it.

"' m not aware of anything el se.

Q Okay.

A. So maybe nobody else went in looking for it.

Q And are you aware, in Liu 2018, TaCl o was
detected at parts per trillion?

A. Yeah, 31 picogram per gram

Q And woul d you agree that that's a very | ow
| evel ?
A That's a low |l evel, yeah. You suspect it to

be a very low | evel, yeah
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Q. And you also cite on page 19 a paper by Lash
2000; correct?

A. Sorry.

Q My apol ogi es.

Sorry, on page 19 you cite to a paper by
De M randa and G eenanyre; is that correct?

A. Page 19 of ny report?

Q Yes, at the bottom of the first paragraph.

A. De M randa and G eenanyre, yes.

MS. ELLISON: And we'll mark that as
Exhi bit 19.
(Exhi bit Nunmber 19 nmarked for identification.)

A | think it's a review paper, | think.

Q (BY MS. ELLISON) And do you recogni ze what
was just marked as Exhibit 19 as the De Mranda and
Greenanyre 2020 study that you cite to in your report?

A. Yeah. It's not a study; it's a review paper.

Q But it's what you cite to in your report when
you cite to De Mranda and G eenanyre; correct?

A Yes. Yes.

Q On page 18 -- or page 8 of the Greenanyre and
De M randa paper --

A. Okay.

Q -- at the bottomof the first paragraph, the

aut hors state, "These data indicate that chronic
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exposure to TCE may be required to produce TaClo at a
concentration that contributes to dopam nergic toxicity;
however, nore studies are needed to assess whether TaCl o
production is the ultinmte dopam nergic toxicant
follow ng chronic TCE exposure."”

Do you see that?

A Yes.

Q Are you aware of whether other studies have
been conduct ed?

A "' m not aware of any other studies, other than
those | discuss in ny report.

Q Do you agree that other studies are needed to
assess whether TaCl o production is the ultimte
dopam nergic toxicant followi ng TCE exposure?

MR. TELAN:. Form obj ection.

A | agree. There are a few studies. There is
an hypothesis. Hypothesis makes sense. Sonme studies --
the limted studies available seemto confirmthe
hypot hesis, but | fully agree that further studies are
needed to truly confirmthe hypothesis and expand it and
SO on.

The consideration | wote in the biological
pl ausibility section of ny report have not been taken,
as | said already, as definite answer -- nechanistic

answer to the issue. I nmean, there's a | ot of stuff
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t hat needs to be done.

Q (BY Ms. ELLISON) Okay. And | have another
paper here by Lash.

MS. ELLISON: And this will be Exhibit 20.
(Exhi bit Nunmber 20 marked for identification.)

Q (BY Ms. ELLISON) Have you -- and so what |
just handed you was a paper by Lawrence Lash entitled
"Annual Revi ew of Pharmacol ogy and Toxi col ogy
Trichl oroethylene: An Update on an Environnent al
Contami nant with Miultiple Health Effects.”

Have you reviewed this paper before?

A Thi s paper just came out in 2025, so it was
not included in nmy report, which preceded this date, but
| have | ooked at this paper recently after it cane out,
yes.

Q. Are you aware that this paper was al so
suppl enented in your materials considered |ist by
counsel ?

A Yes.

Q Was it your decision to add this study to your
materials considered list?

MR. TELAN: Object to the form of the
guesti on.
A No. The story is sinply that when | was made

aware that there was the Sall mén study, which I had not
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found, | went to look at -- said, well, maybe there's
sonet hi ng new that has conme out -- and, sure, it is not
in my report because it's new-- and | think I found it,
SO. ..

Q (BY M5. ELLISON) And was the --

A. That's probably why it was added to the |ist.

Q Was the Lash review provided to you by
counsel ?

MR. TELAN: Object to the form

A You know, | don't renmenmber. |It's nore likely
that | download it fromthe web, fromthe PubMed.

Q (BY MS. ELLISON) Did you cone across it in
just a typical literature review search you were doing?

MR. TELAN. Object to the form Asked and

answer ed.

A Yes, | -- by doing just TCE, TCE came out.

Q (BY MS. ELLISON) And were you provided the
Sal | men study by counsel ?

A Yes, | was provided the Sall mén study by
counsel .

Q On page 514 of the Lash paper, you will see
the bottom paragraph starting "Hence."

A Yeah.

Q The authors wite, "Hence, there seemto be
mul ti pl e, potential mechanisns by which TCE can cause
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neur odegenerati on. \What is uncertain, however, is the
role of each mechani sm and the tissue dosinetry that
results in sufficient exposures to TCE, especially in
the environnent, that can cause these neurol ogi cal
effects"; correct?

A. Correct.

Q Do you agree with the author's statenent |
just read?

MR. TELAN: Form

A Well, it's a cautionary statenent. It says
there may be nmultiple potential mechani snms by which TCE
can cause neurodegeneration. So it says it causes
neur odegeneration. W don't know exactly why. It could
be different things. | agree with that.

The role that each potential nmechani sm pl ays
is not clear yet, and that's what he says. The role of
each nmechani smthat can cause this effect is still not
known. And also the tissue dosinetry is not referring
to Canp Lejeune, it's referring in general to potenti al
TCE exposure. One has -- you know, with studies
progressing, one will have to do also this kind of
consi derations. Ckay.

But, yeah, overall, | think it's an inportant
cautionary statenent. After this whole section where he

basically -- discusses basically the sanme papers that |
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di scuss in ny report, yeah.

Q (BY MS. ELLISON) And do you agree that
there's not one definitive mechani sm by which TCE can
cause neur odegeneration?

A. Exactly how TCE coul d cause a
neur odegeneration is not known. There are several
hypot heses, as we said. But, you know, even if you take
a conmpound, MPTP, the king of Parkinson's
di sease-causing chem cals, we know that there are
di fferent nmechani snms by which MPTP kills these neurons,
t he dopam nergic neurons. And we don't know whet her one
is nore inportant or the other nore inportant. They're
both inportant. We know they occur, and so this is a
situation for -- call it, you know, jokingly that the
ki ng of PD-causing chem cals. But you can imagine if
the situation is like this for that chem cal, for the
others, it's -- we are still behind because there are --
not enough studies have been done.

Q. Okay. And on page 18 of your report --

A 187

Q Yes -- you state, quote, at the very bottom of
t he paragraph, "The m tochondria are the main target for
conpounds, such as MPTP, that cause PD. Inhibition of
m tochondrial conplex | causes an inpairnment of

m tochondrial respiration with a resulting inconplete
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el ectron transfer within the mtochondrial respiratory
chain. This leads to depletion of ATP (adenosi ne
tri phosphate) and pronotion of oxidative stress and
apoptosi s of dopam nergic cells."”
Did | read that nore or |ess correct?
A. More or | ess.
Q And you do not cite any sources in support of
this opinion; correct?
MR. TELAN: Object to the form
A That's common know edge anong toxi col ogi sts.
It sinply says that mtochondrial -- effects of
m tochondrial are very inmportant for all the conmpounds
that cause PD. In fact, if you take MPTP, rotenone,
paraquat, TCE, they all damage the mtochondria. And
here I"'mjust trying to explain why is that, you know.
| would have to cite biochem stry text. | nean, this is
sonmet hing you teach in class. |It's not anything crazy.
ATP i s adenosine triphosphate. And apoptosis
is a way of -- the way cells can die.
Q (BY MS. ELLISON) OCkay.
A. It's called programed cell death.
Q And so you did not rely on any sources in
form ng this opinion; correct?
A No, | just know it --
Q. Okay.
Golkow Technologies,
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A. -- | mean.

Q And so do any of the references in your
materials considered |ist support this opinion?

MR. TELAN: Object to the form

A. Say it again.

Q (BY M5. ELLISON) Are there any sources in
your materials considered list you can point to in
support of this opinion?

MR. TELAN: Object to the form

A. Not in ny references. |[|f you want nme to
provide you a chem stry -- a neurochem stry book, a
neur ot oxi col ogy book, or anything of that kind, this
I nformati on can be found easily.

Q. (BY MS. ELLISON) OCkay. And then you
mentioned earlier, and you di scuss on page 19, an
alternative conplenmentary mechani smi nvol vi ng gut
m crobi ota; correct?

A. Yes.

Q And the role the gut mcrobiota plays in PD
etiology is not well established; correct?

A. Correct. This is all a newfield. | found
sonme information that nmay be pertinent to TCE, and so |
wrote themup. But, again, they should be not taken as
sonething definitive. It's just initial observation

t hat some people have made of a role of the m crobione
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and mi crobiota in Parkinson, of sone effects that TCE

m ght have on the m crobiota.

And so this
that m ght eventually
in the future or may |

have no i dea.

Q Ckay. And you cite to Ilieva et al. 2022 in

your discussion; correct?

A Ilieva et al
MS. ELLI SON:
t hat document. So we'
that's all right.
MR. M CELI :
MS. ELLI SON:
t hat when we get back
right.
MR. M CELI :

THE VI DEOGRAPHER: The tine is 3:25 p. m
We're going off the record.

(Brief break taken.)

THE VI DEOGRAPHER: The tinme is 3:39 p.m, and

we're back on the record.

Q. (BY MS. ELLI

record, Dr. Costa, | nentioned Ilieva 2022, which you

considered in witing

Page 185

is just new exploratory research
|l ead to sone interesting findings

ust turn out to be nothing. |

. 2022, yes.
And | think we are still getting

Il go ahead and take a break if
VWhich one is that?
Ilieva 2022. And we can di scuss

fromthe break, if that's al

Ckay.

SON) So before going off the

your report; correct?
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A Yes.

MS. ELLISON: And so we'll mark Ilieva 2022 as
Exhi bit 21
(Exhi bit Number 21 nmarked for identification.)

Q (BY M5. ELLISON) And this study is entitled
"Oral ingestion of the environnmental toxicant
trichloroethylene in rats induces alterations in the gut
m crobi ome: Rel evance to idiopathic Parkinson's
di sease"; correct?

A Yes.

Q And in this study, the authors exposed fenale
Lewis rats to O or 200 mlIligrans per kil ogram per day
TCE over six weeks via oral gavage; correct?

A Yes.

Q And the authors collected fecal sanples to
anal yze the gut m crobione; right?

A. Yes.

Q The authors of Ilieva thensel ves do not draw a
conclusion as to the applicability of the study's
findings to environnental risk for Parkinson's; correct?

A. Say it again, please.

Q The authors of Ilieva thenselves do not draw a
conclusion as to the applicability of the study's
findings to the environnmental risk for Parkinson's
di sease; correct?
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MR. TELAN. (Object to the form

A. I don't know if it's correct because | don't
know whi ch sentence specifically you're referring to.

Q (BY MS. ELLISON) If you turn to page 7 of
I1ieva.

A Okay.

Q At the very bottom of page 7, the authors
write, "Though gut mcrobiome alteration is |inked with
TCE ingestion in animl nodels, it remains unclear what
the functional inplications of bacterial abundance nean
in the context of environmental risk for PD'; correct?

A Yes.

Q And so the authors limt the applicability of
their findings to environnental risk for Parkinson's;
correct?

A Yes. What | say in ny opinion is we give TCE,
we found the changes in the mcrobiota. W know there
are changes in the mcrobiota in Parkinson's -- people
with Parkinson's disease. Now, we don't have enough
information yet to make a strong connection between the
two. And we cannot say yet, aha, we discovered the
mechani sm TCE damages m crobiota and therefore it is
Par ki nson's. | think honestly I cannot say that.

These are very innovative studi es because |

said the m crobiome/mcrobiota field is now encountering
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a boom of research of interest, so -- and -- but nothing
definitely yet.

Q. Okay.

Sorry, bear with ne.

A direct conparison between rats exposed to
TCE and humans wi th Parkinson's is not possible;
correct?

A. | don't know if it's not possible. | don't
think it's been done yet.

Q And the m crobione of individuals -- of humans
is influenced by diet, nedications, |ocation of
residents, and potential alternative exposures; correct?

A | would agree with that, yes.

Q And variability between gut m crobiome
abundances in humans is al so common; correct?

A | think so. [|I'mnot a specialist in
m crobi ome and m crobiota, but |I would say so, yes.

Q And gut m crobial abundance can also fluctuate
significantly for one individual on a day-to-day basis;
correct?

MR. TELAN. (Object to the form

A. That, I'mnot sure. [|'mnot convinced that
that's the case. It could vary nore between individuals
but not as nmuch within an individual. But, agai n,

m ght be wrong because it's not ny field.
Golkow Technologies,
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Q. (BY MS. ELLI SON) Under st ood.

And if we ook at Table 1 on page 21 of
Ilieva. |It's the last page also. |[|'lIl fast-track.

A Okay.

Q Looki ng at Table 1, the human studies
consi dered by the authors do not consistently show t hat
i ndi viduals with idiopathic Parkinson's di sease have a
decreased abundance of Bl autia; correct?

MR. TELAN: Sorry, what was that? The | ast
wor d.

MS. ELLISON: Blautia, B-l-a-u-t-i-a.

MR. TELAN: The first word in that col um.

MS. ELLISON: | don't know how to pronounce
it.

MR. TELAN. That's okay.

Q. (BY MS. ELLISON) And just, | guess, so ny
guestion is at the top of your head.

The human studies are listed in the first row,
correct, in the row Blautia wexl erae?

A. This nust be supplenental material to the
paper, which I don't think |I have seen before. So | see
here a |ist of bacteria, the effect of TCE in the second
colum. And apparently what they found in studies in
Par ki nson' s di sease patients; right.

Let's -- let ne -- let me see what | found
Golkow Technologies,
877-370-3377 A Veritext Division Www.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 190 of 345



© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 190

here -- | wote.

Okay. Here they say that TCE decreased the
Bl auti a wexl erae, and that apparently also occurs in
Par ki nson's di sease. And this would be the colum to
the right; right. So there are one, two, three, four,
five -- eight or nine studies where there's a reduction,
like you find with TCEE And there are a few studies
where they actually got the opposite effect.

Q There are three human studies that show an
increase in Blautia abundance and human studi es of
Par ki nson's patients; right?

A One, two, three, yeah. And then there are --
one, two, three, four, five -- six that say the
opposite.

Q Okay. And so there are not consistent
findings as it relates to Blautia abundance in human
studi es; correct?

MR. TELAN: QObject to the form

A. That's the way science works and advances.

Q (BY M5. ELLISON) And so there's not --

A. Let's say that there is not 100 percent
consensus, but there is nore studies where they found a
decrease than the one that found an increase, so..

Q And so you would agree that the findings as it
relates to human studi es are not consistent with regards
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to Blautia abundance?
MR. TELAN: Object to the form
M scharacteri zati on.

A. These are very exploratory studies, and so |
woul dn't draw nmuch about this. This is a new avenue.
As | said, the mcrobiome has never been considered for
anyt hi ng except when you were on antibiotic therapy, and
then you may worry about your mcrobione. But now, the
way | see it fromoutside is m crobione can be invol ved
in anything. All kinds of diseases, heart disease, CNS
di sease, and so -- and so | think these exploratory
studies are in that direction.

In this case, this is a group studying TCE and
Par ki nson' s di sease. They explore this. They found a
coupl e of changes with the TCE exposure in the Blautia
and in the bifidobacterium

And so, justly, they went to | ook at the
studi es done in just Parkinsonian patient, independent
of any exposure, and they found that for Blautia, the
maj ority of the studies, but not all the studies, went
the same way as the TCE results. And for the
bi fi dobacterium they want all the TCE results, so |
woul d take it like that and leave it |ike that.

Q (BY M5. ELLISON) Are nore studies needed in

order to understand the role that gut m crobiota nmay
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play in the pathol ogy of PD?
A Absol utely, yeah, | think so.
Q. | want to discuss your section "Dose Level
Consi derations."
A. Yes.
MR. MCELI: Are we done with this one?
MS. ELLI SON:  Yes.
Q (BY MS. ELLISON) In this section, you cite to
Gol dman 2023, ATSDR 2017, Maslia 2016, Bove 2014,
Gol dman 2024, and Adanson 2023; correct?
A Yes.
Q Fair to say these are the studies you relied
on in formng your opinion in this section?
MR. TELAN. (Object to the form
A Yeah, | tried to summarize in this section all
the information that | could find in the other papers
where they provided nmeasurenments for contam nation of
water in the -- in Canp Lejeune nostly. And this is the
nunmbers that | reported. | didn't do any major thinking
or any el aboration of these nunbers. | just took them
as they were. And overall, they were indicative that
the TCE | evel s were kind of high conpared to the known
standard, you know, maxinum |l evels in water.
Q (BY MS. ELLISON) And you do not cite to ATSDR
2018 in this section; correct?
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A | cite ATSDR 2017. |Is that 2018 al so?

Q | can clarify. The 2018 norbidity study that
we di scussed earlier --

A Uh- huh.

Q -- that considered the different |evels of

exposure to TCE, do you recall discussing that?

A. Yes, yes. So that's '18.

Q And you don't cite that in that section.

A | don't citeit, no. | cite "17. | have no
recollection why |I cite one and not the other. | don't
remenber.

Q We di scussed earlier that ATSDR 2018
consi dered a dose-response rel ationship; correct?

A. Oh, that was the study where they | ooked at
the -- where they | ooked at the Marines and the other
personnel; is that correct?

Q Yeah, it's --

A. We went through that.

Q It should be in your exhibits. [It's this

A. Yeah, we went through that.

Q And you'll recall there were different |evels
of TCE exposure; correct?

A. They tried to classify in three groups, |ow,

medi um and hi gh, and there was not the continuous
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increase in the dose-response. Yeah, | renenber that.

Q Okay. And that was Exhibit 6, | believe.

You did not rely on ATSDR 2018 in forni ng your
opi nions on the dose |evel considerations in your
report; correct?

A I wouldn't define these things opinions.

These are not opinions. These are just nunbers | took

from papers and said -- and repeated the nunber. |

don't formulate any opinion here. For exanple, | said,

"At the Hadnot Point drinking water, reconstructed TCE

concentration reached a maxi mrum nonthly average of

683 [sic] mcrograns per liter during Novenmber 1983."
This is not my opinion, this is a sentence |

read in a paper and put it in. The count -- so you have

al together information on what different studies measure

or calculated as far as the |levels of contam nation

wer e.

Q And in your opinion, is the ATSDR 2018
nmorbidity study irrelevant to the discussion on whether
there's a dose-response rel ationship?

MR. TELAN. Object to the form of the
question. Asked and answer ed.

A. No, | wouldn't say that. The fact |I didn't
cite it could be an error. You know, |I wote '17, could

have been '18. | don't -- nmaybe | got confused; | don't
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know. But there was not a prior exclusion of that paper
fromthis consideration. Mybe | didn't get the nunber
there so easily that -- as | got from ot her papers and
publ i cati ons.

Q (BY M5. ELLISON) And in this section, you
al so don't discuss the Sall mén paper; correct?

A No, | did not because | did not know about
t hat paper until after | had submtted the report.

Q And Sal | mén woul d be relevant to the
di scussi on on dose |evel considerations; correct?

MR. TELAN:. Object to the form

A Well, again, we discussed that earlier. They
provide a type of consideration for |evel of exposure.
They call it PPM per years. But | could not figure out
how they arrived at that. Because they're relying on
exposure with a Finnish registry, so -- which is
probably based on occupation. So how they could define
so precisely three |levels of exposure based sinply on
occupational data or on any other data of that kind,
it's obscure to ne. Maybe it's ny limtation | cannot
understand. But | could not figure it out.

Q (BY M5. ELLISON) On page 20, at the bottom
you state --

A My report?

Q. Yes. Thank you for asking.
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M CELI: Which page?
TELAN:  20.

5 3 3

ELLI SON: Page 20.
MR. M CELI: Thank you.

Q (BY M5. ELLISON) You state, "In sunmary, it
can be concl uded that exposure of three nonths or | onger
to the contam nant TCE at the |evel of 366 ppb, or
exposure to equival ent cunul ative ppb of TCE, can, at
| east as likely as not, be a cause of PD'; correct?

A Yes.

Q I's that your opinion based on a review of the
literature in this section?

MR. TELAN: Object to the formof the
guesti on.

A Yeah, based on sonme of these consideration on
exposure. And -- let me see.

And specifically, you know, they refer to the
Gol dman 2023 st udy.

Q. (BY MS. ELLISON) And why do you use the at
| east as likely as not standard here?

A I nstead of what?

Q In other parts of your report, you use nore
i kely than not.

A Oh, | sincerely don't renmenmber why. | could

say that, you know, I'mnot very famliar with all this
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type of |anguage, so | mght use it inproperly at tines.
My apologies to the attorneys for that.

But one reason coul d have been that, you know,
this overall issue of exposure is always the one which
is less -- is nore difficult to establish, you know. So
it's all inference fromhere fromthere. All the
studi es, you know, fromthe Sall nmén study to the Gol dman
study, there's no direct nmeasurenents of exposure. And
| can tell you that that's a major problemin general
with epidem ol ogy.

Q And you woul d agree that -- or let ne
backtrack, actually.

VWhen you say here "or exposure to equival ent
cunul ative ppb,"” you're referring to the concentration
of TCE in the water specifically; correct?

A Yes.

Q And you woul d agree that this differs fromthe
dose of TCE that a person would actually be exposed to
at Canp Lejeune; correct?

MR. TELAN:. Form obj ecti on.

A Can you repeat it, sorry.

(BY MS. ELLISON) Sure.

The concentration of TCE in the water is
different than the dose of TCE that a person would be

exposed to when actually consum ng or being exposed to
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the water through other neans?
MR. TELAN: Object to the form
A Your question is kind of conplicated. | don't
fully understand it. | mean, we have levels of TCE in
t he water, okay.

And what are you asking?

Q (BY Ms. ELLISON) | -- and | apologize. | am
asking it in a kind of circuitous way.

But the anount of TCE in the water, the
concentration, would differ than the anopunt an
i ndividual is actually exposed to; right? Essentially,
concentration differs fromdose; right?

MR. MCELI: Object to the formof the
guesti on.

A The concentration in water is a level of TCE
in the water.

Now, if | drink 10 gallons of that water, or
if I do not drink that water, the exposure woul d be
different.

So the dose would be different, if that's what
you are asking.

Q (BY MS. ELLISON) And the ampunt of TCE to
whi ch an individual is exposed to could vary over tine;
correct?
A. It's possible that the single individual woul d
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vary over tine, but it's inpossible to determ ne
anything at the |level of the single individual here.

Q. And an individual's TCE exposure would al so
vary based on their behavior, for exanple, their
showering and | aundry habits?

A | would say that it's possible that at the
i ndi vidual |evel, the exposure could vary dependi ng on
certain habits. But here we are -- you know, these
studi es were not done on individual |evel, they were
done at the population level, and so it's different.

Q And are there any studies that we've discussed
t hat have consi dered cumnul ati ve exposure?

MR. TELAN: Form obj ection.

A Well, the epidemn ol ogi cal studies basically
consi der cunul ative exposure, repeated exposure --
repeat ed exposures during, you know, periods that go
froma few nonths to many, nmany years, yes.

Q (BY M5. ELLISON) And none of the animal
studi es that we discussed considered cunul ative
exposure; correct?

MR. TELAN. (Object to the form

A. Well, what do you specifically nmean by
cunul ati ve exposure? Because | night m sunderstand your
guesti on.

Q  (BY MS. ELLISON) Sure.
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It's a termthat you use in your report.
You state on page 20, "exposure to equival ent
cunul ative ppb."
What do you nean here when you use the term
"cunul ative"?
A. Yeah, repeated exposure that keep going with
tinme, yeah.
Q And so that's how I'mreferring to it as well.
None of the animls we discussed considered
cunul ati ve exposure; correct?
A Right. 1In animls, the exposure is to higher
| evel s, higher doses for shorter periods. So it's not a
si ngl e exposure, so you can consider it a cunulative
exposure, but for a different tinme frame and with
di fferent doses.
Q. And did -- you also conpare in your report the
various nodel TCE concentration levels to the EPA s
maxi mum cont am nant | evel; correct?
MR. TELAN. \What page are you on?
MS. ELLISON: Still on page 20, the discussion
on dose | evel considerations.
A. Well, what | wote is | took -- fromthe
di fferent docunments that | reviewed, | took information
on the levels of TCE in the water, and then | | ooked at

t he EPA maxi mum cont am nant | evel values, and | sinply
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note -- as | said, note that the maxi num contam nant

| evel set by the U S. EPA for TCE is 5 m crograns per
liter. So if |I look at the previous page, the |levels
that they found, they find 366, 683, 1400, and so on.

And so these nunbers are nuch higher than the
standard by EPA.

Q (BY M5. ELLISON) Are you aware of how EPA's
MCLs are determ ned?

A. | wouldn't know the procedures, but they are
usually established so that they provide a buffer for
humans. They want to be protective of all the human
popul ati ons.

So 5 is the nunber here. | don't believe that
if the levels are 6, everybody will get sick. But
between 5 and 300, between 5 and 800, so there is a
| arge difference. Nobody can deny that.

Q And the EPA's MCLs were not derived from
studi es on Parkinson's di sease; correct?

A Correct.

Q And in setting MCLs, the EPA considers
reference doses; correct?

MR. TELAN:. Object to the form

A Well, inthe -- I'"'mnot famliar with all the
wor k that has been done to arrive at the maxi num

contam nant |evels for trichloroethylene. | inmagine
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that there was -- that all the studies were revi ewed,
all kinds of studies, toxicological studies, chronic
studies -- there was chronic studies. And they arrived
at -- probably they picked certain studies show ng which
one was the nost sensitive end points for toxicity. |
al so don't remenber when this were -- when this |evel
was est abl i shed.

Was it five years ago or 20 years ago? | have
no idea.

But they probably exam ned all the studies,
pi cked the end point, which was the npst sensitive to
alteration by TCE. And so they deterni ned what is
call ed no observed effect levels. And fromthere they
probably put sonme correction factors and arrived at the
| evel of 5 mcrograns per liter. | assume that that's
their standard procedure for this.

Q (BY MS. ELLISON) And do you agree that MCLs

include a margi n of safety?

MR. TELAN. Object to the form

A. Yes. As | nentioned earlier, you want to

protect all people. You want to protect, you know,
peopl e of different ages, people who have different
di sease, people who have maybe different genetic
background. O course, different sex. You want to

protect everybody. And so the EPA, |ike all these
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governnent agencies, rightly tend to be a little bit
conservati ve.
And so as | said, 5 was the nunber they
picked. | don't believe that 6 or 7 would do any harm
But as | said, here we have nunbers that are
hundreds of, you know -- many orders of nagnitude higher
conmpared to this, so...
Q (BY MS. ELLISON) Okay. Next, | want to
di scuss the Brad Hill -- sorry, the Bradford Hill
framework that you apply begi nning on page 22 of your
report.
A. Yes.
MR. M CELI: W thought you were just a little
nore famliar with him
Q (BY M5. ELLISON) So the first criteria you
consider -- or | guess the first two are strength of
associ ation and consi stency; correct?
A. Yes.
Q. And to satisfy these criteria, you | ooked at
epi dem ol ogi cal studies; correct?
A. Yes, that's what | say. "Strength of
associ ation and consi stency are shown by the presence of
mul tiple, statistically significant epidem ol ogi cal
studi es |inking TCE exposure to PD."
Q. And you did not rely on toxicol ogical studies
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to satisfy this criteria; correct?

MR. TELAN: Object to the form

A | think I put the toxicological studies in

ot her categories, yeah.

| nmust say that as | nentioned earlier today,
that this is just cursory observations on the Bradford
Hill viewpoints or considerations because it's not that
|"m fond or use -- ever use the Bradford Hill. But I
notice that it's very comon, and so | try to adapt and
to see whether, in this case, | would find that this
criteria would be -- or observation would be fulfilled.

And so there's not a |ot of details here. You
know, | just say, "Strength of association and
consistency." | go look, as | said earlier, many papers
descri bing what they nmeant. | go there, see, okay, this
is -- let's see. (Okay. There are -- | think this would
fulfill this. And this is for strength of association
and consi stency.

If you want, we can go back. We already
di scussed the specificity. And this -- | already said
this won't apply to TCE because TCE does a | ot of
things, not only in PD, many other things.

Q. (BY MS. ELLISON) Yes. And we'll go through

each one.

A. Okay.
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Q. | know that it will be a little painstaking,
but it will be helpful to understand how you assessed
each.

So | ooking, first, just at strength of
associ ation and consi stency, you relied on
epi dem ol ogi cal studies to satisfy that criteria but not
t oxi col ogi cal studies; correct?

Just for those two criteria.

MR. TELAN: Object to the form Asked and
answer ed.

A. My opinion is froman overall thing, okay.

In this case, probably I -- by |looking at the
definitions | said, well, this applies to
epi dem ol ogi cal studies, so that's what | wote here.

Q (BY MS. ELLISON) Okay.

A Certainly the toxicological studies were in ny
m nd when I wote this, okay.

Q Under st ood.

And for tenporality, you find that that was
satisfied; correct?

A. Tenporality | say it's "believed to be a sine
qua non for causality, as exposure nust precede the
di sease, and this is a case for TCE exposure and PD."

Q Okay. And for tenporality, did you | ook at
epi dem ol ogi cal studi es and toxicological studies to

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 206 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 206

satisfy that criteria?

A. Yeah. Oobviously, | |ooked at the
t oxi col ogi cal studies because, first, you get the
di sease, and then you | ook at the damage to the brain,
yeah.

Q. And for experinental evidence, did you
consi der epidem ol ogi cal studies in assessing that
criteria?

A. Consi derati on on experinental evidence, here |
focus on the animal studies. | obtained in -- several
conversion animal studies in nultiple species, clearly
showi ng that exposure to TCE can cause the sane
alteration as those found in PD.

So ny interpretation of the |list of Bradford
Hill consideration of viewpoints is that experinental
evi dence was referring to this type of studies, the
ani mal studies.

Q And for biological gradient -- sorry to be
goi ng back and forth. For biological gradient, this is
al so sonmetines referred to as the dose-response
rel ati onship; correct?

A. Yes. This is a dose-response relationship,
whi ch has been fulfilled -- which could be interpreted
in terms of doses, so anount fromlow to high, or even

duration of exposure, the short duration versus the |ong
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dur ati on.

For exanple, in sonme of the animal studies,
nore than one dose were used, and there was a
dose-response. We went through sonme of those papers.

It was a clear dose-response. So the higher the dose,
the better -- the nore profound the response.

For the human exposure -- human type of
experinment or status, we already went through the ATSDR
'18 where we couldn't find a very -- | nmean, a nice
dose-response. There was an increase, but, you know, it
kind of goes up, a little bit down.

And -- but there are information in other
studi es on the duration of exposure. So associating a
| onger duration with an increased probability of PD

So that was how | fit the variable information
in this specific indicator of biological gradient.

Q And you nentioned ot her studies other than the
2018 norbidity study. Are you referring to other
epi dem ol ogi cal studies or toxicol ogy?

A. No. Toxicology, | think, you could -- the
studi es avail able clearly show dose-response.

For the human studies, | think the only one we
di scussed were -- where they | ooked at doses is the one
by ATSDR 2018. Well, then there is the one by -- the

new one.
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Q. The Sal |l mén study?
A. The Sal | mén study. Well, again, we went
t hrough ny uncertainty about the division in different
groups. But the nunbers are all negative, so it doesn't
really matter nuch
Q Okay.
MS. ELLI SON: We can go ahead and go off the
record.
MR. M CELI: You want to take a break?
MS. ELLI SON: And take a break.
MR. TELAN: Is this like, "I'"mdown the hone
stretch kind of break"?
MS. ELLISON: We're down -- well --
MR. TELAN. Okay.
THE VI DEOGRAPHER: The tine is 4:16 p. m
We're going off the record.
(Brief break taken.)
THE VI DEOGRAPHER: The tine is 4:29 p. m
We're back on the record.
Q (BY M5. ELLISON) Dr. Costa, earlier we
di scussed that you did not performa Bradford Hill
anal ysis on PCE; correct?
A. Correct.
Q Coul d you apply the Bradford Hi Il framework to
PCE?
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MR. TELAN. (Object to the form

A. l"msure | could try, but ny report was not
focused on PCE. It was focused on TCE. And as you have
seen, | only have a small section on PCE.

Q (BY M5. ELLISON) 1Is there sufficient evidence
for you to be able to apply the Bradford Hill framework
to the association between PCE and Parkinson's di sease?

MR. TELAN. (Object to the form

A. I would not know that prior because |I haven't
tried it. | should sit down there, exam ne all the
papers that PCE -- because | only did the cursory review

of PCE. And then once | have all the papers, then try
the same procedure that | tried with TCE and see what
happens.

Q (BY MS. ELLISON) If you didn't apply the
Bradford Hi Il framework, what criteria did you use to
assess the relationship between PCE and Parkinson's
di sease?

A. Well, | exam ned the -- not in depth, the
studi es that were avail able that investigated possible
rel ati onship between PCE and PD. And the studies -- and
the evidence that | found is the one sunmarized in this
section of page 21 of my report.

And that was about it. | -- as | nentioned

earlier, what | feel that for TCE, the evidence, the
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causal evidence for PDis nore likely than not. For

PCE, | think the evidence is weaker because studi es have
not been done. For exanple, if we had a few studies

on -- done on PCE in animls showing that there is or
there is not the sane type of damage that we've seen
with PCE, then that would certainly change one way or
anot her ny opi ni on.

But with the data available to me at this
moment, | didn't feel that with PCE | could say that
there's nore likely than not. For a nunber of
consi derations, for the limted data available, it could
go as |ikely as not, okay.

Q In this section on PCE, you nentioned the
m t ochondri al neurotoxicant TaCl o; correct?

A. Yes.

Q. Has TaCl o been proven to be netabolite of PCE?

A Well, TaClo is not a direct netabolite of PCE.
It's a conpound which is forned by a netabolite which
can be generated both -- according to ny understanding,
both by TCE netabolites and PCE netabolites. And then
this nmetabolite -- and | have -- somewhere | have |isted
the chem cal name of it. Excuse ne a second. | |ook
for it.

Ckay. Let's see. The netabolite is

trichl oroacet al dehyde, which can react with endogenous
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bi ogeni ¢ am ne -- the endogenous bi ogenic am ne
tryptam ne to form TaCl o

Okay. So as long as chloral is also a
met abolite of PCE, then TaClo could be fornmed. That's
what | wanted to say in this sentence.

Q. Okay. Are there any studies that you know of
where ani nal s have been exposed to PCE and TaCl o has
been found?

A. To PCE, you said. |'mnot aware of any study
in which animals were exposed to PCE, and so nobody has
| ooked for anything yet.

Q In your view, is there insufficient aninmal
evidence to determ ne whether a causal relationship
exi sts between PCE and Parki nson's di sease?

MR. TELAN: Object to the form

A Well, the animal evidence could have been
certainly shifting ny opinion on PCE one side or
anot her. Judging fromwhat | have, which were limted
human evi dence, and sone of this, the possible TaCl o
formation, sonme of the mechanistic in vitro effects of
PCE, which are the sanme as TCE

So based on this little of information, what |
can say is that the exposure could be as |ikely as not
associated with PD. But certainly as | already

nmenti oned, TCE -- the evidence for TCE is nmuch stronger,
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much, much stronger.

Yeah, | didn't find -- | nean, as | said, |
didn't look very in depth with PCE, but PCE was
mentioned in sone of the -- in sone of the -- in the
epi dem ol ogi cal studies. And it | ooked interesting
because, for exanple, in the twin study that we went
t hrough before, there was a hint that it could be an
association with PCE as well but not as strong with TCE

But, you know, other type of evidence was just
not -- just not there, so..

Q (BY MS. ELLISON) And as | understand it, you
consi dered epi dem ol ogi cal and ani mal studies in your
anal ysis on PCE and Parki nson's di sease.

Did you apply any objective criteria when
assessi ng these studi es?

MR. TELAN. Object to the form

A. What do you nean by objective criteria and
whi ch studies are you tal king about -- are you referring
to?

Q (BY M5. ELLISON) | guess |I'm asking as an
alternative to the Bradford Hi Il framework, was there
any objective criteria or a systematic way that you
reviewed the literature on PCE and Parkinson's di sease?

MR. TELAN:. Same obj ection.

A. Well, would you like ne to read the -- ny
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section on PCE that would clarify what my overal
opinion is?

| mean, | could not, given the -- ny limted
i nvol verent with PCE, first. Second, the |limted amunt
of data there is, not all -- not every epidem ol ogi cal
study | ooked at the PCE. | couldn't find any case
reports with PCE. There's no animal studies with PCE
There is only sone -- there are sone considerations on
the TaClo. There are some other in vitro effects. So
the evidence is scatteredly and limted. But nostly
because there is a lack of studies. If we had -- if we
had the same ampunt of studies with PCE as we have with
TCE, then | think | could end up with a stronger opinion
if the data goes a certain way or a weaker opinion if
the data goes the other way. | don't know.

Q. Okay. Thank you.

MS. ELLISON: | don't have any further
questions for you. And thank you for your tinme today.

THE W TNESS: Thank you. Thank you.

MR. TELAN: We'|l take a ten-m nute break, and
then we'll be ready just to -- for a quick wap-up, |
t hi nk.

MS. ELLI SON:  Ckay.

THE VI DEOGRAPHER: The tine is 4:38 p. m

We're going off the record.

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 214 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 214

(Brief break taken.)

THE VI DEOGRAPHER: The time is 5:00 p.m, and
we' re back on the record.

EXAM NATI ON
BY MR. TELAN:

Q So, Dr. Costa, just wanted to start with a few
general things before we junp back into the literature a
little bit.

In terms of your background, earlier you were
expl ai ni ng your experience in the field of toxicol ogy.
And | believe that you had nmentioned that you had
started a neurotoxicology association internationally.

Did | hear that correctly?

A. Yeah. | was one of the foundi ng nenmbers of
the I NA, International Neurotoxicology Association. And
that was back in 1985 or so. And it's a scientific
associ ation, scientific society devoted to
neur ot oxi col ogy, international. | have a neeting every
ot her year around the world, rotating around the world.

And so | was one of the founding nembers. And
| was -- served as president twice for four years. And
|"mstill a nenber and have attended a | ot of neetings
they have, and | -- they're all neurotoxicol ogists
gat heri ng and di scussi ng neur ot oxi col ogi cal issues.
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Q Have you, over the course of your career,
served as an editor for any neurotoxicol ogy journals?

A Yeah. |'ve served nore than 30 years as
associ ate editor of NeuroToxicol ogy, which is a mjor
journal in the field. It's now edited by -- it's
publ i shed -- sorry, published Elsevier, which is a |arge
publishing -- scientific publishing conpany.

(Court reporter clarification.)

A | also still serve on the editorial board of
Neur ot oxi col ogy and Terat ol ogy, which is another
journal -- it's a journal of the Neurobehavi oral
Society. And it's -- Neurobehavi oral Teratol ogy
Society. And also devoted to neurotoxicol ogy.

I'"'malso the editor -- still the editor of a
book series that we have now published 14 books. Stil
a coupl e of books cone out every year. It's called
"Advances in Neurotoxicology.”" And each book is devoted
to different topic, neurotoxicology. And so I'mediting
t hat .

| think that's about it.

Q (BY MR, TELAN) In your career as a -- an
academ c professor, what percentage of your professional
time has been spent in the real mof neurotoxicol ogy
versus toxicol ogy?

A. Well, my research was always in the area of
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neur ot oxi col ogy.

Q When you say "always," is that, like,
100 percent of your research?

A Yeah, 100 percent, | would say. All the
papers -- if not all, alnost all of the papers | publish
are in the area of neurotoxicology. M teaching was
50/50. So part was in neurotoxicol ogy because | was
teaching this class that | nentioned | devel oped many,
many decades ago and kept teaching for several years.
And by al so teaching toxicology. So nmy teaching was
part in neurotoxicology, part in general toxicology, in
ot her aspects of toxicol ogy.

And ny service in commttees, review
conmm ttees, grant review committees, other types of, you
know, review ng papers, all that kind of work that is
call ed service to the profession has been nostly
neur ot oxi col ogy but part in toxicology.

So you want some nunbers.

Q | think you've given us a good overview You
don't have --

A. Let's do 80/20. Okay.

Q Ckay. Before you becane professor eneritus at
Uni versity of Washi ngton, what was your role at the
university?

A. Well, | have been a tenured professor since
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1992. And so ny role was -- | -- over the years, | had
adm nistrative roles that are detailed in ny CV. |
mean, | served as director of the toxicol ogy program for
nore than a decade. | was responsible for the

neur ot oxi col ogy unit of a big NIHS center that we have.
It's --

Q What did you do for that? Wat was the --

A. Just coordinating the researchers of all the
university that were doing sonething related to
neur ot oxi col ogy. So there nay be sone neurol ogi sts,
maybe sonme people in fisheries, whatever, you know

Q Did you run a |lab at the university?

A. Then | had a lab at the university. | had a
lab from'83 to 2022. 1In the lab, | enployed graduate
students, postdocs, visiting scientists, and so on.
was funded for all these 39 years by different agencies
fromNHinstitute, different NIH institutes, Departnment
of Defense, EPA, and National Science Foundation al so.
And so this -- ny basic activities were that, teaching,
research, and service.

Q And so --

A. And in sonme parts of ny career, also sone
adm ni strative work.

Q And so collectively, how many years did you

practice as a neurotoxicol ogi st before becom ng an
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eneritus professor?

A | would say all the tinme | was here at the
Uni versity of Washi ngton, so about 40 years.

Q Okay. During those 40 years, did you cone to
know t he people in the field of neurotoxicol ogy who
regularly contribute to research?

A. Well, | can't say | know them all because
there are young people com ng through, and I m ght not
know t he younger people. But of the old-tiners, | think
| know them all because, you know, we go to the sane
nmeetings, we -- sonetinmes we review each other's papers,
we col |l aborate on the status. And it's not such a huge
community, you know, it's a small comunity. Even
worldwide, it's small community. So, yes, | know them
all, nost of them

Q. Did you -- before beconmng involved in this
case, did you ever see sonebody by the nane of Julie
Goodnman at any of the neetings you attended in
neur ot oxi col ogy?

MS. ELLI SON: Obj ecti on.

A. Julie Goodman, | don't know her personally. |
have heard the name, but | don't think she's a
neur ot oxi cologist. | think she's a
t oxi col ogi st/ epi dem ol ogi st, sonething |ike that.

don't know.
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Q. (BY MR. TELAN) Has she ever submtted a paper
to you to the journals that you work with relative to
neur ot oxi col ogy?

MS. ELLI SON: Qbj ection.

A | have no recollection to have ever seen a
paper in neurotoxicology by Julie Goodman, no.

Q (BY MR. TELAN) Okay. What about John
Li psconmb? Have you ever heard his nanme at any of the
meetings or perhaps in any of your neurotoxicol ogy
j ournal s?

MS. ELLI SON:  Onbj ection.

A John Lipsconb is a nane that | heard recently
in relationship with this case, but | don't know exactly
why and how. | don't know -- naybe he wwote a report.
| have no clear recollection. But no, | -- not
associ ated with a neurotoxicology group or field, no.

Q. (BY MR. TELAN) Ckay. What about Briana
De M randa?

A. Briana De Mranda, | don't know her
personally, but | know of her because she's been
i nvol ved in the neurotoxicol ogy specialty section of the
Soci ety of Toxicology. And so -- and | read her papers.
And so | think she's one of those young toxicol ogy --
up- and- com ng neur ot oxicologists. But in the |ast few

years, because of COVID, first, and then ny retirenent,
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|"ve not been a faithful attendant of the scientific
meetings, and so |I've not net her personally, you know.

Q Under st ood.

VWhat about Gary Ml ler?

A. Gary is nore an old-tinmer. | think he's
younger than ne, but he's nore the old-timer, and so
|"ve known himfor a very, very long tine.

Q As a neur ot oxi col ogi st ?

A. As a neurotoxicologist. O course he's a
neur ot oxi col ogist. He's now at Colunbia, if I'm
correct. He used to be at Enpry University.

And, yeah, he's been a known person in the
area of neurotoxicol ogy.

Q We've reviewed a few articles today by authors
Sam Gol dman and Carol i ne Tanner.

Do those names ring a bell within the real m of
neur ot oxi col ogy?

A. Sam Goldman is a person | didn't know, and I
still don't know. But | read the papers that we've
di scussed earlier

I think he's not a neurotoxicol ogist -- |
mean, | don't renmenber him at a neurotoxicol ogy neeting,
also. He is a neurologist, |I think. He's a neurol ogi st
interested in Parkinson's disease and the factors that
may be linked theoretically to Parkinson's disease.
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Wth regard to Caroline Tanner, | don't know
if she has a nedical degree, but certainly she's an
epi dem ol ogi st. And Caroline Tanner |'ve net once
because -- | nentioned earlier in the deposition WIIliam
Langston who was a neurol ogist from Stanford who
foll owed up and basically discovered the whole MPTP
story, and then he went on and founded the Parkinson's
Institute in Sunnyvale, California. And one of the
peopl e who worked there was Caroline Tanner, who then
nmoved to -- when the institute closed a while ago, then
she noved -- or she always had an appointnment with UC
San Francisco. And | think she's at UC San Francisco
now. |'mnot sure, but -- and she's a well-respected,
very good epidem ol ogist that a lot of -- published a
ot of work in the area of -- especially Parkinson's
di sease and environnental factors in Parkinson's
di sease, yeah

Q Ckay. Last nane: Jason Cannon. |s that a
name you know?

A Jason Cannon. Jason Cannon, | know he's a
younger guy. He conmes fromthe sane neur ot oxi col ogy
school as MIller fromEnory. | think he worked with
Greenanyre as well; Tim Greenanyre is a well-respected
scientist who did a lot of work in the area of

environnental factors in Parkinson's disease.
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In particular, G eenanyre devel oped the
rotenone nodel for Parkinson's di sease and categori zed
t he rotenone nodel. So Jason Cannon cones fromtheir
school and is a neurotoxicologist. |[|'ve nmet himmany
times, and | know himwell.

Q. We're going to junp into sone of the papers
t hat we've gone through here today, but for these
particul ar studies that you discussed earlier, for the
nost part, are these studies that speak about -- and
we'll tal k about humans first. O her than those fol ks
at Canp Lejeune, the studies that you' ve reviewed today
with the Departnment of Justice, have those all been
si ngl e exposure -- or exposure studies relative to a
singl e cheni cal ?

MS. ELLI SON: Objection. Form

Q. (BY MR. TELAN) Let nme rephrase that.
A Yeah.

The Canp Lejeune case that we're here to talk
about involved Marines and civilians who were on base
for a nunber of decades who were exposed to several
di fferent contam nants.

You' re aware of that; right?

A Yes.
MS. ELLI SON:  Objection. Form
Q. (BY MR. TELAN) Are you aware that the Marines
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and civilians who were on Canp Lej eune who were exposed
to the contam nated water were exposed to TCE and PCE
sinmultaneously in -- at various |evels?

A Yes. Fromthe papers | read, | know that the
contam nation at Canp Lejeune involved not only TCE,
whi ch has been the main topic of my discussion today,
but al so PCE, which we also have di scussed, and al so
ot her solvents as well.

Q. Okay. We discussed a bit about the Sall nén
study. You recall that -- the nane earlier?

A. Yes. That's a study that |I hadn't found and
was -- | read afterwards.

Q That was out of Finland; right?

A Yeah. That was a Finnish study, yes.

Q Did -- does the name Burstyn Sallmén ring a
bell as a neurotoxicol ogist that you' ve ever seen at any
of your international toxicology neetings?

A No, | don't know him | never heard of him

Q Okay.

A. Before the -- before I was given this paper, |
never heard of his nane.

Q The article that was published from
Dr. Sallnmén -- actually, | don't know if he's a doctor,
but from Burstyn Sall mén was published in the
Scandi navi an Journal of Work, Environment & Health.
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Do you recogni ze that as a neurotoxi col ogy
j ournal ?
MS. ELLI SON: Obj ection.

A. No. It's not a neurotoxicology journal, but
it's occupational health, occupational nedicine type of
journal. And | think they may have published there
because their way to establish exposure was related to
occupation, and so probably that's why they picked that.

Q (BY MR TELAN) One of the things | just
wanted to point out to you that | don't think you were
asked about -- if you | ook at the benzene, do you see
that they found positive associations in Sallmen between
benzene and Par ki nson's di sease toward the bottonf

MS. ELLI SON:  Onbj ection.
Q (BY MR. TELAN) Here, 1I'll show --
A Yeah, it doesn't seemto be an association.
Let ne see.
MS. ELLISON: And just for the record, could
you note on what page you're referring to.
MR. TELAN:. |'m sorry about that.
Q (BY MR, TELAN) So | ooking at page 43, do you

see the -- do you have an extra copy there?
A No, | --
MR. M CELI: | have one here.
THE WTNESS: -- | don't have anyt hing.
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MR. M CELI: Let ne nmake sure it doesn't have
mar ki ngs on it.

Cl ean.

THE WTNESS: It mght be here.

MS. ELLI SON: Yeah, we can | ook at the marked
exhi bit.

MR. TELAN:. It's all right. To speed it up,
it's page 43.

Q (BY MR. TELAN) If you go to the third from

the bottom benzene. Do you see the exposure 0 to 1.97?

A. Yeah.

Q. Results in a 1.02?

A Yeah.

Q And exposure 2 to 90 results in a 1.03.

Both are above the null value; correct?

A Yeah.

Q Okay. And if you |l ook at the
trichloroethylene in the highest-level category, that is
above the null value as well; correct?

A. Yeah. 1.03, yeah.

Q l"mgoing to take these, if you could -- if
you go to page 45.

A. Sanme paper?

Q Same paper.

If you ook in the |eft-hand colum, about
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hal f way down, starting with the -- I'msorry. Yeah,
hal fway down, if you -- starting with the sentence, "It
is difficult for us to undertake a detail ed
exam nation."

Do you see that?

A Yeah.

Q Woul d you read that sentence into the record,
pl ease.

A “"I't is difficult for us to undertake a
detail ed exam nati on of potential selection bias
(related to both exposures and the outcone) wth respect
to both outconmes and exposures because in case-control
design we did not access exposure for the entire parent
cohort."

Q Keep readi ng the next sentence, if you woul d.

A "Such selection bias is always a concern and
t herefore our conclusions, strictly speaking, only apply
to native-born residents of Finland from specific era
and age, who were economically active (they had the
census record) and had unanbi guous di agnosis. Bias is
unlikely to have arisen fromincidence density sanpling
of controls."

Q. Goi ng back to that sentence you just read
starting with "such selection bias is always a concern,”

do you agree that the authors in this sentence are
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maki ng the statement that the results or their
conclusions are only to be applied to the native-born
residents of Finland?

MS. ELLI SON: Qbj ection.

Q (BY MR. TELAN) Does the sentence say that?

A. That' s what they say.

Q Ckay.

A. | nmust say that the whole paragraph is a
little bit obscure to nme. |It's kind of jargon that | --
but they say exactly this.

Q Okay.

A They only -- the conclusions only apply to
nati ve-born residents of Finland.

Q Okay. The -- if we could start with
Exhibit 5, the -- this is the Goldman 2012 study. You
were asked a number of questions about this study. This
is the Goldman twin study there.

You see that?

A. Yeah.

Q And Ms. Ellison directed you to the bottom of
page 781, | think it was, to look at the limtations
t hat were described by the authors.

You recall that?

A Where are we | ooking at?

It's at the very bottom | think that's where
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she had you look. |I'mgoing to have you | ook -- just go
at one | arge paragraph up to the strength paragraph. It
says, "This study has several strengths." Page 781.
A Page 781.
"This study has several" -- okay.

Q. Wul d you read that into the record, please.

A. "This study has several strengths. Because
twi ns share both genes and environnment, the discordant
twin pair design is nore resistant to confoundi ng by
unrecogni zed genetic and environnental factors than
standard case-control designs, reducing the |ikelihood
of spurious results. W used validated exposure
assessment nmethods to mnim ze reporting bias. The
traditional nethod to obtain respective exposure
information is to directly query subjects about use of
speci fic conpounds, but this matter is prone to recal
bias -- the predilection of case subjects to report
exposures due to hei ghtened awareness or concern -- and
wor kers are often unaware of the specific chem cals they
are exposed to."

Q Goi ng back up to the sentence that you had
read before regarding the discordant twin pair design
do you agree that that is a strength of this -- of this
st udy?

MS. ELLI SON:  Obj ection.
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A Yeah, | -- if I recall, | think this was a
good study. This was a good study with a good desi gn.

Q. (BY MR, TELAN) And this was published in --
by the American Neurol ogi cal Association?

A. This was published in Annals of Neurol ogy,
which is a journal of the American Neurol ogical
Associ ation, yes, which has a good reputation as a
neur ol ogy j ournal .

Q This was a 2012 study.

Can you explain how this study inpacted the
evolution of thinking as it relates to the causes of
Par ki nson' s di sease?

MS. ELLI SON: Qbjection.

Q (BY MR, TELAN) In other words, before this
study cane out, was the thought process that perhaps
genetics played a larger role in Parkinson's disease
causality?

MS. ELLI SON:  Obj ection.

A. Well, we went through this a little bit this
morni ng, but as | nentioned, when there is a certain
di sease, one | ooks at the potential genetic codes. And
let's take one, for exanple, Huntington disease,
neur odegenerati ve di sease. There is a gene responsible
for the disease. For Parkinson's, such a gene was never

found, probably doesn't exist.
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There were -- the genetic studies produced a
nunmber of indication that having certain nutation in
certain genes could predi spose sonebody to Parkinson's
di sease, especially the juvenile forns of Parkinson's
di sease. So the idea has been that there was sonething
in the environnent that would be responsible for
Par ki nson' s di sease.

Now, before this study in twns, there was
anot her study in twins which didn't involve sol vent
exposure and is a study by Caroline Tanner, the
epi dem ol ogi st, which |I now see also MD. She published
in 1999. It's cited in ny report. And the study is by
Tanner and is entitled "Parkinson's disease in tw ns:

An etiologic study." It was published in the Journal of
t he American Medi cal Association back in '99.

And that study is discussed on page 7 of ny
report. It says this: "Tw n studies have not
identified a major role for genetics in sporadic PD. PD
has been calcul ated to have a hereditability estinmte of
0.3, alnost at the bottomof the |list of common
di sorders with m xed etiology.” And it nmentions
schi zophrenia is 0.8. So nuch nore genetic enphasis on
schi zophreni a than on Parkinson's.

And this enphasizes the m niml genetic

contribution to the etiology of the di sease, neaning
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Par ki nson' s di sease.

So this was one piece of evidence. You know,
there is no real gene. So what is causing this? Mist
be something else, nust be sonething in the environnment.
And the environnent is really very broad, you know.
Coul d be something in the food, could be sonething
chem cal exposed. It could be a drug, whatever, you
know.

And obviously if you say, well, it's not in
the genes, it's in the environnent. What do | start
fron? You know, it's not so easy.

So the other inportant event was this group of
people in Northern California exposed to MPTP, which was
the first situation in which one could clearly show t hat
a young person, presumably with all these dopam nergic
neurons intact for the nost part, when exposed to toxic
chem cal s woul d damage his or her dopam nergi ¢ neurons
and develop, in this case, synptons of PD. So this
event, which occurred in the 1980s, |ate '80s, that
started the whole field of |ooking for sonmething in the
envi ronnent that could be responsible, fully or in part,
probably, for the etiology of Parkinson's disease.

A lot of chem cals have been | ooked at. It's
not that it's only paraquat, rotenone, or

trichloroethylene that's been | ooked at. They | ooked at
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many ot her. For exanple, nmanganese, it's a netal, and
that we studied a | ot because manganese can cause
syndrones simlar to Parkinson's. There are sone
differences with manganese. And then, you know, if you
| ook at sone papers and ot her conpounds have been found.
But these three -- well, with MPTP, four --
have enmerged as the main chem cals for which we could
show t hat exposure would | ead to Parkinson's di sease.
There may be others out there in the environnment. |
don't know, but --
Q (BY MR- TELAN) So --
A -- as of today |I think this is the situation.
Q So the -- when Dr. Goldman and Dr. Tanner
undertook this study to investigate solvent exposures in
twins -- you were asked questions earlier about the
results related to TCE and PCE at Table 3 at page 779.
And | think you expl ai ned your thoughts on
those results, but | want to direct you back to that
t abl e.
Are you there?
A. Yep.
Q If you go across to PCE, which is PERC, you
see the odds ratio is 10.5.
Do you see that?

A. Yep.
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Q. Is that a significant association between PERC

and Parkinson's disease in this analysis?
MS. ELLI SON: Obj ection.

A. Well, is certainly sonething that has to be
| ooked at with concern because there are certainly
peopl e for which the association is quite strong.
Probably the nunbers are low. The traditional
statistical evaluation gives a P of 0.053. So very
close to statistical significance, but no cigar because
50 instead -- 53 instead of 50. But still sonething of
concern. And, you know, the OR, it stands, so it's not
1.2, it stands; it's pretty high.

Q (BY MR. TELAN) And then if you go to TCE
it's a 610-percent increase with a statistically
significant result even using the old definition;
correct?

A. Wth PCE, the data are very strong and very
cl ean.

Q. Okay. Now, if you go to the TCE or PERC
category. | want you to go there because | don't think
you were asked questions about that.

When you conbi ne the analysis of TCE and PERC,
do you see the relative -- the odds ratio is now
890 percent higher in the exposed group?

MS. ELLI SON:  Obj ection.
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MR. TELAN. What's wrong with the form of that
one?

MS. ELLISON: The 890 percent. That's not
what the study says.

Q (BY MR TELAN) Do you see that it's on 8.9
OR?

A Yes.

Q What does that mean to you?

A Well, there's 8.9-fold increase in the
i kel i hood of being associated with Parkinson's disease.

Q Okay. And is that statistically significant
as wel | ?

A Well, in this case, we have a value of OR
which is higher than TCE al one, so 8.9 instead of 6.1.
We have confidence interval. They are all above 1, 1.7
to 47. And we have a very high -- so very |ow p-val ue,
very high statistical significance because the p-val ue
is 0.01.

Q VWhen you conbi ne the nunbers with TCE and PCE
in -- on this colum, does that suggest to you a
positive association with PCE? Because if you | ook at
TCE in the colum above, it's 6.1, but now when you add
PCE to it, you get an increase.

A Certainly --

MS. ELLI SON: Objection. Sorry.
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A. Certainly nmy opinion, the addition of
consi dering PCE exposure to the TCE exposure strengthen
t he overall association between exposure and PD.

Q (BY MR- TELAN) Let's go to Exhibit 6, which
is the 2018 norbidity study. | think Ms. Ellison went
over Table 6 and 11 with you.

Let's go first, if we could, to Table 12.

A Tabl e 12.

Q And then |I'm going to have you turn back to
Tabl e 5.

A. Tabl e 12, page 86.

Q Page 86.

So if you go down to Parkinson's disease --

A Yeah.

Q -- in the low, nmedium and high exposure, do
you see that all of the odds ratios are above 1?

A. Yeah. This is in workers at Canp Lejeune --

Q Yes.

A. -- conpared to Canp Pendl eton. W have 2.78,
3.47, 2.86.

Q Okay. Now go to Table 5, if you woul d,
pl ease.

A Tabl e 5.

Q And if you go to the far right colum --

MR. MCELI: Let himget there.
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MR. TELAN. Oh, sorry about that.
THE W TNESS: Tabl e 5.
MR. MCELI: Tell himthe page.
Q (BY MR. TELAN) It's page 73.
A. 73. Okay.
Q If you go down two lines to "Parkinson
di sease,"” and you go all the way to the right colum

where it says "Workers."

A. Yes.

Q Do you see that?

A. Yes.

Q If you ook at the far two right colums there

t hat have asteri sks.
Do you see that?

A. Yes.

Q. One says 2.9 with an asterisk and the other
one says 2.0 with an asterisk?

A Yes.

Q Okay. |If you go down to the asterisk at the
bottom of that page, what does that asterisk represent
in this study?

A. Well, here it says, "Positive nonotonic
exposure-response rel ationship.”

Q What does that -- what does that mean to you?

A. | am not clear what it shows. Because t he
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| ast columm on the right is "Internal analyses high
exposure,” and | don't under- -- | don't know what that
iS.

Q What does the term "nonotonic
exposure-response" nmean?

A I don't know.

Q Ckay. If we go to -- just as an aside, | know
that you had listed this study in your report, but do
you consider this to be a strong study?

A. No. Not very strong study, no.

Q Okay. You had nentioned -- and we're going to
get to the Goldman 2023 paper next. That's Exhibit 7.

If you would turn to your report at page 11
and just put that next to Exhibit 7, which is your --
which is the 2023 st udy.

Do you have page 117

A. No, | don't have any --

Q Your report.

A My report, page 117

Q Yeah.

A. Okay. Yeah.

Q If you go down to -- it's about two-thirds of
the way down; it starts with "This study is considered.”

Do you see that sentence?

A. Yes.
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Q. Coul d you read that into the record, please.

A. "This study is considered, at |east as of now,
t he strongest human evi dence of an associ ati on between
TCE (and PCE) exposure and the devel opnent of PD."

Q And does that statenent stand today?

A Yeah.

Q Did the Gol dman study actually take the
popul ation that you' re here to opine on and apply the --
strike that.

Did the Gol dman study take a cohort of the
Canmp Lej eune population to study the relationship
bet ween exposure to TCE and Parki nson's di sease?

A. If | understand your question correctly, yes.

Q Okay. |Is there any -- the Sallmén study is
fairly obvious. Wasn't even a study conducted in the
United States; true?

MS. ELLI SON: Qbjection.

A. It's a Finnish study.

Q (BY MR. TELAN) Ckay. And as far as you know,
none of the study participants in that study were Canp
Lej eune Marines or civilians who worked at Canp Lejeune;
correct?

A | doubt that Finnish citizen would be a
Mari ne.

Q. Okay. And this study, as you nmentioned, was
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conducted by Dr. Goldman and Dr. Tanner, the same two
who conducted the 2012 study?
A | don't --
You don't have it?
A. 2023, you nean?
Q Yes.
A. This is 2023, yes. First author is Sam
Gol dman. Last aut hor Caroline Tanner.
Q Ckay. And that was published in what journal?
A It was published in JAMA, Neurology. So the
Journal of the Anmerican Medical Association, the
neur ol ogy secti on.
Q Is that a well-respected journal ?
A Absol utely. Top journal also.
Q I would like for you to turn straight to the
study, if you would.
If you go to page -- it's E7, | believe.
MR. MCELI: Wy don't you give himthat one.
That has highlights on it.
Q (BY MR TELAN) |I'msorry. Trade you. |It's
page E7.
A E7, yes.
Q. Under "Strengths and Limtations."
A Strengths and |limtations, yes.
Q "Qur study has many strengths. The cohorts
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wer e popul ati on based, including all service nmenbers who
resided at Canp Lejeune or Canp Pendl eton during a
10-year period. We did not rely on potentially biased
self-report to determ ne exposure; rather, we inferred
exposure based on canp."

Do you agree that those are strengths of the
study?

A. Yes.

Q It says, "We validated PD diagnosis by review
of medi cal record notes and applied accepted diagnostic
criteria.”

I think you nentioned before that both
Dr. Goldman and Dr. Tanner are in fact neurol ogists.

A Neur ol ogi sts, yes.

Q Is that also a strength of this study?

A Yes, absolutely.

Q "The .27 percent preval ence we observed
closely matches the expected preval ence for a popul ation
with this age distribution, suggesting relatively
conpl ete ascertai nnent."

Does that suggest a strength of this study as
wel | ?

A Yeah.

Q Lastly, "We explored potential confounding by

a range of variables and performed sensitivity anal yses
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t hat found consistent associations of both PD and
prodromal PD with residence of Canp Lejeune.”

Is that also a strength of this study?

A That would be, yes. | still think this is one
of the best studies in this area, the strongest study.
And I'm not the only one who thinks this because, if |
recall, Science magazine -- Science is a nunber one
journal -- scientific journal in the United States.

Well, probably worldw de. |It's the official journal of
t he Anmerican Acadeny -- Anerican Association for the
Advancenent of Science, the AAAS, okay.

And so Science is the top journal. And they
devoted an article on this. It's very rare that Science
would wite -- commenting on an article published in
another journal. But in this case, the study was judged
to be of such rel evance and well done that Science
devoted a page and a half or so comenting on this
particul ar study and the rel evance of this particular
st udy.

Q If you would turn to Exhibit 8  This is
Dr. Dorsey's article on dry-cleaning chem cal s.

Thank you.

MS. ELLI SON: One nonent.

There we go.

THE W TNESS: Thi s one.
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Exhibit 8. Dry cleaning, yes.

Q (BY MR. TELAN) Ckay. | think you were --
this is the case study involving the |awers, | believe;
is that correct?

A. These were the | awers, yes.

Q Okay. You were asked about the fact that the
attorney cohort was noted to have 16 percent
incidents -- or famly history of Parkinson's disease.

Do you recall that?

A Yes.

Q I[f you turn to Table --

A | didn't nmention that, but it was nentioned.

Q Okay. |If you go to page 4, Table 1 of that
article.

A. Table 1. Okay.

Q. Under family history of Parkinson's disease,
if you scroll across, do you see that the percentages of
Parkinson's famly history is 16 percent in both the
t ower cohort and the conparison group?

A Yes, it's the sane.

Okay. That's all with that one.
If you go to Exhibit 9 now, this is the Bove
nortality, 2024.
A. Yes.
Q. If you | ook at page 9 of 14.
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A. 9, yes.

Q If you | ook just at the hazard ratios that
Dr. Bove noted are both well above 1.

MS. ELLI SON: Qbj ection.

A Yeah, there are two.

Q  (BY MR TELAN) 2.09 and 2.05?

A Yes.

Q And is that neaningful to you?

A Yes. Because it doubles the odds for death
associ ated with Parkinson's di sease.

Q Renmenber you were asked, or you may have told
us earlier, that your opinion about the causality of TCE
and Parkinson's disease is based on the totality of the
scientific evidence.

Do you recall saying sonething to that effect?

A Yeah. | think | said it nore than once.
Meaning that | don't | ook at a single study and deci de,
okay, this is it. | just need to | ook at this study.
Even if it's well done, you know, that's not enough. So
| need to | ook at the whol e picture.

And if | may, a very small diversion here.

Q Yeah.

A. Thi s has been my approach to everything. Many
years ago, | started to do some work on air pollution
and especially devel opnental exposure to air
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pollution -- exposure to air pollution while in youth or
young. Because | was interested in possible

rel ati onship between that type of exposure and autism or
autismrel ated di sorders.

And so | wote a paper after studying the --
what was available. And that basically said -- the
title was -- if you have ny CV, | can give you the
right -- the correct title, because it shows the type of
approach -- the same approach that | used here for this.

G ve me anot her second.

Q No worri es.
A Oh, there's too many papers here.

Now | can't find it, of course.

Q You'll remenber it after we | eave the
deposi tion.
A Okay. Here it is. | found it.

It was a paper -- the title of the paper was
"Neurotoxicants are in the air.”™ Wich | played with
love is in the air. You know, | had a nice slide with
the nmusic and so --

Q What nunber is that, Dr. Costa?
A. In my CV, it's 293.
So "Neurotoxicants are in the air:
Convergence of human, animal and in vitro studies on the
effect of air pollution on the brain.” So this shows ny
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approach not only for the TCE and this -- ny report
here, but in general, it's like this, I ook at the
whol e picture. And in this case, | found sone evidence

from human, animal and in vitro studies; they're al

going in one direction. And when |I say "all," could not
be 100 percent. Could be 98 percent, 97, but they're
all -- the trend is in the direction.

And it's only anal yzing everything that | canme
to the conclusion that, yes, air pollution, which was
al ways believed to affect the lungs and eventual ly the
cardi ovascul ar system could also affect the brain. And
this is also now an interesting field of research.

Q We're going to cone back to that concept in
just a few m nutes, but let me nove to the Guehl study,
which is Exhibit --

A VWhi ch one?

Q -- 12. Guehl, Gu-e-h-1, Exhibit 12. The
title is "Trichloroethylene and parkinsonism A human
and experinental observation.”

A. Ch, the one | got the wong dose.

Q No, no, no, you -- this is the one that you
wer e asked questions about the MPTP.

If you go to your report, I'mgoing to cue you
into your report at page 14.

Do you see under the Guehl study at the -- the
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| ast |ine of your report, you note, "Very simlar
results had al so been seen with the potent dopam nergic
neur ot oxi cant MPTP," and then you cite the Bezard study?
A Yeah.
MS. ELLI SON: Obj ection.
MR. TELAN. What was wong with that?
MS. ELLISON: You said "end of the report,"”
and it's the end of the paragraph.
MR. TELAN: |'m sorry.
Q (BY MR, TELAN) Do you see at the end of that
par agraph the sentence that we just read about the MPTP?
A. Yes.
Q Okay. Go if you would now to page 610 of the
Guehl discussion col um.
A Yes.
Q. I f you go one paragraph under the discussion
colum, do you see the sentence that starts with "The
ni gral degeneration"?
A Yes.
Q Woul d you read that.
A. "The ni gral degeneration that
trichl oroethylene produces in mce (50 percent) could be
conpared to those obtained with a m ddl e dose of MPTP
(20 mlligrams/kilo)(Bezard et al., 1997)."
Q. Does that refresh your recollection to what
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you were referencing in your report?

A. Yeah, | was saying just that --

Q. Okay.

A. -- in ny...

Q And if you go down a couple sentences, where
it says "this nechanism" |If you go down a couple
sentences from where we just stopped reading --

A Yeah.

Q -- "This mechani sm shoul d be conpared to that
of MPTP."

Do you see that?

A Yeah.

Q Wul d you read that into the record, please.

A "Thi s mechani sm shoul d be conpared to that of
MPTP and 6- hydroxydopam ne, the two npbst common
experinental nigrotoxic drugs, which are thought to act
by generating hydrogen peroxi de and superoxi de radicals,
as well by inhibiting conplex 1 of the m tochondri al
expiratory chain.”

Q Keep readi ng one nore sentence down.

A. "This theory agrees with basic and clinical
studi es suggesting that oxidative nechanisns contribute
to the initiation and progressi on of Parkinson's
di sease. In addition, although this study investigated
the effect on dopam nergic neurons, the
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trichloroethylene toxicity could affect the whol e
central nervous systemgiven its unspecificity."

Q. Coul d you explain to us what the authors are
saying in that paragraph that you just read, starting
with "this nmechanisni?

A Well, they say that -- this paper is an ol der
paper.

Q Yep.

A. It's a 1999 paper, so that nakes it a
26-years-old paper. So it was in the beginning of al
this. And they had this finding with trichloroethyl ene,
and they said the fact that | see -- it's simlar with
what is seen with MPTP. And so now we shoul d | ook at
t he mechani sm and see whether the nmechani sm believed to
be involved in the neurotoxicity of MPTP, which is
oxi dative stress and mtochondrial toxicity, also holds
true for trichloroethyl ene.

Q Ckay.

A. | would interpret it this way.

Q If you would go to -- nowto 13, Exhibit 13.
It's the Gash article.

THE W TNESS: Thank you.

Q. (BY MR TELAN) And | think Ms. Ellison was

tal king to you about the 70-percent |oss of dopam ne

receptors before PD manifests itself in humans.
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Do you recall the general conversation about

t hat ?

A Yes.

Q And | think you had nentioned that no direct
measurenents have ever actually been done in humans?

A. Yes.

Q Explain that so that if the court is inclined
to listen -- what do you nean by that?

A Well, we discussed in several occasions the
i ssue of a certain redundancy and plasticity of the
human brain so that you can have nore than 50 percent of
your dopam nergi ¢ neurons dead, and you still don't show
any clinical signs.

And this nunber have been goi ng around, which
are between 60 and 80 percent. So current thinking is,
well, until you lose 60 to 80 percent of the -- the
dopam nergi ¢ neurons, you do not experience any clinical
signs, but -- but it's not that we have data clearly
showi ng that this nunber is, you know -- | nean, you
have the first sign, okay, | chop your head, |ook at
your brain, say, well, you have 70 percent, okay.

This type of study is obviously not being done
and woul d never be done.

So | think those nunbers need to be taken with

a grain of salt and could vary. | don't even know
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exactly how -- what was neasured and how, probably after
deat h and autopsy, there was sonme neasurenents done.

And then there was bad cal cul ations through the age of

i nsurgence of the disease. So I'mnot ultrafamliar
with all the work that finally led to these nunbers,
exact numbers.

But they sinply want to indicate that sone
damage to the dopam nergic system m ght go unnoticed for
a nunber of years. And then as there is additional |oss
of dopam nergi ¢ neurons, because of the normal aging
process, then you may arrive at a certain point when
this -- when these critical signs are manifested, you
devel op Parkinson's di sease.

| have in mnd figures that show this concept.
And -- but, you know, sonetinmes you see that the
threshold is 20, sonetinmes it's 35. So you're not
really concerned about this because it's a rough
estimate, you know, so that's why I am not concerned at
all that in animls you see 50, because 50 is a huge
nunmber. You know, it's a huge nunber.

Q Getting back to the concept where you said you
| ooked to see if -- | don't know if you used this
term nol ogy -- the conpasses or the needles are al
pointing in the same direction between human studi es and

ani mal studi es.

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 251 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 251

As it relates to TCE and its ability to cause
Par ki nson' s di sease, having di scussed now t he human
studi es and ani mal studies, are all the conpasses
pointing in the sane direction, in your m nd?

MS. ELLI SON: Objection. Form

A. I would say, yes, that this is the case
because the situation is simlar to what | just
mentioned for ny interpretation of air pollution and
certain neurotoxicity.

Q (BY MR, TELAN) Let nme direct you, if | could,
to Exhibit 14. W're alnost -- alnost finished here.
Just have a few questions on this exhibit.

This is the Liu study from 20009.
Yep.
And if you could go to page 8, please.

Page 8.

o »>» O »

At the very bottom "Environnmental toxins play
an inportant role in the devel opnent of sporadic form of
PD, where it is suggested that various toxins can
initiate a cascade of events in the cell body that

i nduces dopam nergi c neuron degeneration and ultimtely
causes Parkinsonism These events nmainly include

m tochondri al dysfunction, inflanmation,

oxi dative/nitrative stress and ubi quitin-proteasone

system dysfunction."
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You see that?

A Yeah.

Q. Do you agree with that?

A Yeah.

Q And if you |l ook on page 9, two sentences down,
starting with "our study."

A Yes.

Q "Qur study found TCE significantly reduced
m tochondrial conplex | activity in the substantia
nigra."

A. Yes.

Q So the animal studies that we've seen so far,
does TCE cause a reduction in the dopam ne-produci ng
neurons within the substantia nigra?

A. Yes.

Q. And does TCE seemto have an inpact as well on
m tochondrial conplex 1 activity in the substantia
ni gra?

A. Correct.

Q And are those consistent with the findings in
t he human studi es of TCE causi ng Parkinson's di sease?

Let me --
A. Can you repeat that.
-- withdraw t hat, yeah.
A. Can you repeat the question.
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Q. So the destruction of dopam ne-producing
neurons in the substantia nigra of animls who have been
exposed to TCE -- | think you were asked questions about
whet her or not ani mal studies can exactly replicate
what's going on in the human brain, and so that's where
|"mgoing with this.

I's there a consistency between what you're
seeing in the animal studies now and what you've seen in
t he epidem ol ogi cal human studi es?

A There is a total anal ogy between what we see
in animls and what we see in humans. Cbviously, the
condition is alittle bit different. So in animls, we
give the TCE, the animal is sacrificed, and they | ook at
the brain and | ook at different aspects of the brain
bi ochem cally or norphol ogi cal |y, whatever,
hi stologically. And they found these effects on
degeneration of the dopam nergic neurons, oxidative
stress, inhibition of mtochondrial expiration, and so
on.

Of course, when you have a case of a human
di agnosed with Parkinson's, you don't do this type of
things. Obviously you cannot do this type of things.

But sone of these observations are done
postnmortemin the autopsy level. And all these changes

occurring in the brain occur with MPTP, with TCE, with
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rotenone, paraquat, and also in patients that have
Par ki nson' s di sease.

Q. Okay. Let's switch just to the |ast couple

subj ects here, the Keane study of 2019, Exhibit 15.
THE W TNESS: Thank you.
Yes.

Q (BY MR. TELAN) And | think you were asked
about the finding -- if you go to your report, actually,
page 16, | think you were asked questions by Ms. Ellison
about the decreased dopam nergi c neurons kind of toward
the end --

A. Yes.

Q -- of your first paragraph.

Do you recall that?

A Yes.

Q. Al right. | would like to direct you, if you
could, to page 4 of the Keane study.

In the --

A Yes.

Q -- first paragraph on the |eft-hand side of
that study, starting with "For A30P aninmals."

A. Yes.

Q. WIl you read that into the record.

A "For A30P animals, exposure to TCE and TaCl o
caused a significant reduction of TH-positive cell
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number to approximately 70 percent of vehicle treated
A30P m ce."

Q. Is that what you were referencing in your
report?

A. Yes.

Q Okay.

A. This is what | wote in ny report.

Q Okay. Now, in your report, if you could go to
t he dose | evel consideration section, page 19 in your
report.

A. In my report, page 19.

Q And | think you were asked sone questions, and
| don't know if you were -- if you got confused or not
on this, but there was some questi ons about
dose-response and then dose |evel by Ms. Ellison.

Do you recall those lines of questions about
this area of your report?

A. Well, we discussed the dose-response, but |
don't recall the specifics.

Q Ckay. |If you |look at this part of your
report, you speak about the |levels of TCE descri bed by
Dr. CGoldman in the first sentence.

Do you see that?
A Yes.
Okay. And if you continue down, you nention
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ot her historical values that were noted by different
aut hors --

A Yes.

Q -- as well.

Do you see that?

A Yes.

Q Ckay. And if we carry over nowto the -- to
page 20, and going all the way to the bottom where it
starts with "In sumary."

A In summary, yeah

Q And I'Il read that. "In summary, it can be
concl uded that exposure of three nonths or |longer to the
contam nant TCE at the |level of 366 parts per billion,
or exposure to equivalent cunulative parts per billion
of TCE, can, at least as likely as not, be a cause of
PD. "

Did | read that correctly?

A Yes.

Q. Okay. Did the Goldman study of 2023 find a
70-percent increase in Parkinson's disease for the
Marines and famly nmenbers at Canp Lej eune who were
exposed to, on average, 366 parts per billion for a
three-nonth period during the 1975 to 1985 time frane?

A. Yes.

Q. Okay. And is your opinion, as to the dose
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| evel, based on that study and the collection of
evi dence that we've tal ked about?

A Yes. The nunmber 366 parts per billion was
taken from that study.

Q Ckay. Is it your opinion, to a reasonable
degree of nedical probability, that -- scientific
probability, I'msorry.

Is it your opinion, to a reasonabl e degree of
scientific probability, that an individual exposed to
366 parts per billion of TCE can at |least as likely as
not devel op Parkinson's disease as a result?

A That is what | would say and that's what |
said based on the Gol dman study.

Q Okay. |Is it also reasonable to conclude that
there would be an el evated risk even at |ower |evels
given the 70-percent increase that was found based upon
a cunul ative 1,098 parts per bill?

MS. ELLISON: Objection. Form

A It's plausible. It's possible; it's
pl ausible. It cannot be excluded. But, you know, it
remai ns an area of nore uncertainty.

Q (BY MR TELAN) And is that why you say, "This
does not exclude that shorter periods, or |ower |evels
may al so cause PD'?

A. Yes. And then -- and this is also why | said
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"at least as likely as not," which is ny | ower standard
because | -- as we discussed earlier, there is always a
certain degree of uncertainty about the exposure.

Q So in terms of your opinion that TCE can cause
Par ki nson's disease, is it your opinion nore likely than
not TCE does cause Parkinson's disease to a reasonable
degree of scientific probability?

A Yes.

Q And that it is your opinion to a reasonable
degree of scientific probability that it is at |east as
i kely as not that sonmebody exposed to 1,098 parts per
billion cunulative is at |least as likely as not --
strike that. That's not going to conme out right.

Is it your opinion that it is at |east as
likely as not that three nonths of exposure to a
cunul ative average of 366 parts per billion of TCE can
cause Parkinson's di sease?

A. Yes.

Q And is it your opinion that it is at |east as
likely as not that even at |ower |evels than the
cunul ative 1,098 parts per billion -- that exposures
bel ow that | evel can at |least as |ikely as not be a
cause of PD?

MS. ELLI SON:  Objection. Form

A. Yeah, as | mentioned earlier, it cannot be
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excl uded.
Q. (BY MR. TELAN) Ckay. And now we -- going
back, finally, to the -- all of the conpass arrows.
Are all of the conpass arrows from human
evi dence, ani mal evidence and nechanistic data -- do
they all support the opinions that you' ve offered
relative to TCE and Par ki nson's di sease?
MS. ELLISON: Objection. Sorry. Objection.
Form

A They -- yeah, they're all supportive. The
papers that | reviewed for witing the report all going
the sanme direction, both epidem ol ogi cal papers, the
case reports, the animl studies, for certain, and then
al so mechanistic information that would also go in the
same -- in the same direction

If I may add, the only study that doesn't go
in the sane direction is the one | was not aware of,
this --

Q  (BY MR TELAN) Sal |l mén.

A. -- this Sall mén study, which didn't find any
association with TCE or so. But as we discussed, it was
a study where exposure was inferred from sone registry
in the Finnish government, | think. And has the sanme
author in a convoluted way say "may only apply to the

Fi nni sh people.” So -- but even included in this, in ny

Golkow Technologies,

877-370-3377 A Veritext Division WWWw.veritext.com

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 260 of 345




© 00 N o o b~ w N PP

N NN N NN R R R R R R R R R
O »h W N P O © O N O o0 A W N R O

Page 260

overall paranmeter, that would represent only one study
out of many, many that doesn't go in the sanme direction.

MR. TELAN. Okay. Nothing further.

THE W TNESS: Fi ni shed?

MR. TELAN:. Yep

THE W TNESS: Good.

THE VI DEOGRAPHER: No further questions?

MS. ELLISON: No, nothing from us.

THE VI DEOGRAPHER: The tine is 6:15 p.m And
this concludes the deposition of Dr. Lucio Costa. And
we are going off the record.

(Deposition concluded at 6:15 p.m)

(Readi ng and signing was not requested

pursuant to FRCP Rule 30(e).)
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REPORTER S CERTI FI CATE

I, TAM LYNN VONDRAN, CCR, CSR, RMR, CRR, the
undersigned Certified Court Reporter authorized to
adm ni ster oaths and affirmations in and for the states of
Washi ngton (2157), Oregon (20-0477), and California
(14435) do hereby certify:

That the sworn testinony and/ or proceedings, a
transcript of which is attached, was given before nme at
the time and place stated therein; that any and/or al
witness(es) were duly sworn to testify to the truth; that
the sworn testi nony and/ or proceedi ngs were by ne
stenographically recorded and transcri bed under ny
supervision. That the foregoing transcript contains a
full, true, and accurate record of all the sworn testinony
and/ or proceedi ngs given and occurring at the tinme and
pl ace stated in the transcript; that a review of which was
not requested; that I amin no way related to any party to
the matter, nor to any counsel, nor do |I have any
financial interest in the event of the cause.

W TNESS MY HAND AND DI Gl TAL SI GNATURE t his 15th day
of Mav. 2025.

TAM LYNN VONDRAN, CRR, RMR

Washi ngt on CCR #2157, Expires 10/6/2025
Oregon CSR #20-0477, Expires 9/30/2027
California CSR #14435, Expires 10/ 31/ 2025
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted

Case 7:23-cv-00897-RJ  Document 470-8  Filed 08/24/25 Page 344 of 345




fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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