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1           IN THE UNITED STATES DISTRICT COURT

2        FOR THE EASTERN DISTRICT OF NORTH CAROLINA

3 ________________________________________________________

4 IN RE:                        )

                              ) No. 7:23-cv-00897

5 CAMP LEJEUNE WATER LITIGATION )

                              )

6

________________________________________________________

7

8   VIDEO-RECORDED DEPOSITION UPON ORAL EXAMINATION OF

9                  LUCIO G. COSTA, PharmD

10 ________________________________________________________

11

12

13

14

15                        9:10 A.M.

16                   MONDAY, MAY 5, 2025

17              1201 THIRD AVENUE, SUITE 3400

18                   SEATTLE, WASHINGTON

19

20

21

22

23 Reported by:  Tami Lynn Vondran, CRR, RMR, CCR/CSR

24 WA CCR #2157; OR CSR #20-0477; CA CSR #14435

25 Job Number 7341074
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1                  A P P E A R A N C E S
2
3 FOR THE PLAINTIFFS:
4           PATRICK TELAN

          Bell Legal Group LLC
5           219 Ridge Street

          Georgetown, South Carolina 29440
6           843.278.5852

          ptelan@belllegalgroup.com
7

          DAVID MICELI
8           Milberg Coleman Bryson Phillips Grossman, LLC

          800 South Gay Street, Suite 1100
9           Knoxville, Tennessee 37929

          404.915.8886
10           dmiceli@milberg.com
11 FOR THE DEFENDANT:
12           ANNA ELLISON

          SARA J. MIRSKY
13           U.S. Department of Justice Civil Division

          1100 L Street, NW
14           Washington, DC 20005

          202.616.8362
15           anna.e.ellison@usdoj.gov

          sara.j.mirsky@usdoj.gov
16
17 ALSO PRESENT:
18           SHREVE VANZANTEN, Videographer
19
20 PRESENT BY ZOOM:
21           LESLIE LAMACCHIA
22           ELIZABETH PLATT
23           MIKE DOWLING
24           ZINA BASH
25           LaCRESHA JOHNSON
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1                        I N D E X

2 EXAMINATION BY:                                PAGE:LINE

3      Ms. Ellison .................................8: 2

4      (Afternoon Session) Ms. Ellison ...........102: 9

5      Mr. Telan .................................214: 6

6

7

8

9

10 EXHIBITS FOR IDENTIFICATION                      MARKED

11 Exhibit 1   Subpoena to Testify at a ............10:14

12             Deposition in a Civil Action to

13             Lucio G. Costa

14 Exhibit 2   Litigation Consultation, Lucio ......15:17

15             Guido Costa, and Curriculum Vitae

16 Exhibit 3   Invoices from Lucio G. Costa ........39:10

17 Exhibit 4   Report by Lucio G. Costa ............39:16

18 Exhibit 5   Article titled "Solvent Exposure ....67:19

19             and Parkinson Disease Risk in

20             Twins"

21 Exhibit 6   Morbidity Study of Former Marines, ..80:20

22             Employees, and Dependents

23             Potentially Exposed to Contaminated

24             Drinking Water at U.S. Marine Corps

25             Base Camp Lejeune, April 2018
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1 EXHIBITS FOR IDENTIFICATION                      MARKED

2 Exhibit 7   Article titled "Risk of .............92:25

3             Parkinson Disease Among Service

4             Members at Marine Corps Base Camp

5             Lejeune"

6 Exhibit 8   Article titled "Dry-Cleaning ........98: 4

7             Chemicals and a Cluster of

8             Parkinson's Disease and Cancer:  A

9             Retrospective Investigation"

10 Exhibit 9   Article titled "Evaluation of ......102:22

11             mortality among Marines, Navy

12             personnel, civilian workers exposed

13             to contaminated drinking water at

14             USMC Base Camp Lejeune:  A cohort

15             study"

16 Exhibit 10  Article titled "Parkinson's ........110:11

17             Disease Progression and Exposure to

18             Contaminated Water at Camp Lejeune"

19 Exhibit 11  Article titled "Parkinson's ........119:16

20             disease and occupational exposure

21             to organic solvents in Finland:  A

22             nationwide case-control study"

23 Exhibit 12  Article titled "Trichloroethylene ..134: 8

24             and parkinsonism:  A human and

25             experimental observation"
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1 EXHIBITS FOR IDENTIFICATION                      MARKED

2 Exhibit 13  Article titled "Trichloroethylene:  140:13

3             Parkinsonism and Complex 1

4             Mitochondrial Neurotoxicity"

5 Exhibit 14  Article titled "Trichloroethylene ..145:21

6             induces dopaminergic

7             neurodegeneration in Fisher 344

8             rats"

9 Exhibit 15  Article titled "Trichloroethylene ..149:10

10             and its metabolite TaClo lead to

11             degeneration of substantia nigra

12             dopaminergic neurones:  Effects in

13             wild type and human A30P mutant

14             alpha-synuclein mice"

15 Exhibit 16  Article titled "Low-dose ...........155:21

16             inhalation exposure to

17             trichloroethylene induces

18             dopaminergic neurodegeneration in

19             rodents"

20 Exhibit 17  Article titled "LRRK2 kinase .......162:25

21             inhibition protects against

22             Parkinson's disease-associated

23             environmental toxicants

24 ///

25 ///
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1 EXHIBITS FOR IDENTIFICATION                      MARKED

2 Exhibit 18  Article titled "Solvents and .......172:23

3             Parkinson disease:  A systematic

4             review of toxicological and

5             epidemiological evidence"

6 Exhibit 19  Article titled .....................177:12

7             "Trichloroethylene, a ubiquitous

8             environmental contaminant in the

9             risk for Parkinson's disease"

10 Exhibit 20  Article titled "Annual Review of ...179: 5

11             Pharmacology and Toxicology

12             Trichloroethylene:  An Update on an

13             Environmental Contaminant with

14             Multiple Health Effects"

15 Exhibit 21  Article titled "Oral ingestion of ..186: 4

16             the environmental toxicant

17             trichloroethylene in rats induces

18             alterations in the gut microbiome:

19             Relevance to idiopathic Parkinson's

20             disease"

21

22 REPORTER'S NOTE:  All quotations from exhibits are

reflected in the manner in which they were read into the

23 record and do not necessarily indicate an exact quote

from the document.

24

25
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1         SEATTLE, WASHINGTON; MONDAY, MAY 5, 2025

2                        9:10 A.M.

3                         --000--

4

5           THE VIDEOGRAPHER:  Good morning.  We are now

6 on the record.  My name is Shreve VanZanten.  I'm a

7 videographer for Golkow.

8           Today's date is May 5th, 2025.  And the time

9 is 9:10 a.m. Pacific Time.  This video deposition is

10 being held at 1201 Third Avenue, Suite 3400, Seattle,

11 Washington 98101, in the matter of Camp Lejeune versus

12 the United States of America, for the United States

13 District Court for the Eastern District of

14 North Carolina.

15           The deponent is Dr. Lucio Costa.

16           All counsel will be noted on the stenographic

17 record.  The court reporter is Tami Vondran and will now

18 swear in the witness, and then counsel may proceed.

19

20                 LUCIO G. COSTA, PharmD,

21   sworn as a witness by the Certified Court Reporter,

22                  testified as follows:

23

24           THE COURT REPORTER:  Thank you.

25           Please proceed.
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1                       EXAMINATION

2 BY MS. ELLISON:

3      Q.   Good morning, Dr. Costa.

4      A.   Good morning.

5      Q.   My name is Anna, and we met earlier, but it's

6 good to see you today.  I represent the United States in

7 this litigation.  And do you understand that this is a

8 court proceeding today and you are under oath?

9      A.   I do.

10      Q.   And do you understand that you are obligated

11 to tell the truth?

12      A.   Yes.

13      Q.   Could you please state your full name for the

14 record.

15      A.   My name is Lucio Costa, and I have a middle

16 initial, Lucio G. -- it stands for Guido -- Costa.

17      Q.   Thank you.

18           And as you will see, a court reporter is here

19 today taking down everything we say.  It's important

20 that you verbally respond so her -- to my questions, a

21 "yes" or a "no," rather than nodding or shaking your

22 head.

23           Does that make sense?

24      A.   Yes.

25      Q.   And please talk at a reasonable pace.  I'll
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1 try to do the same.  And we'll try not to overlap or

2 speak over one another so that she can capture

3 everything clearly.

4      A.   Okay.

5      Q.   Please wait until I've finished asking a

6 question before you provide your answer.  Also, please

7 give your counsel time to object before you say

8 anything.

9           Does that sound good?

10      A.   Sounds good.

11      Q.   Only you are testifying today.  You must

12 answer to the best of your ability, and you may not ask

13 other people for help.

14           Do you understand?

15      A.   I understand.

16      Q.   If you don't understand a question I ask,

17 please let me know, and I will try to clarify.

18           If you do not ask for clarification, I will

19 assume that you understand the question.

20           Do you agree?

21      A.   Okay.  I agree.

22      Q.   During the deposition, you may hear your

23 attorney say "objection."  Unless your attorney

24 instructs you not to answer, after they object, you

25 should answer my question.
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1           Do you understand?

2      A.   Yes.

3      Q.   Is there any reason why you are unable to give

4 your most truthful and accurate testimony today?

5      A.   No.

6      Q.   Are you currently taking any medication that

7 might impair your ability to tell the truth?

8      A.   No.

9      Q.   You may ask for breaks; just please answer the

10 question that I ask before we break.

11      A.   Okay.

12           MS. ELLISON:  So, first, I have what we will

13 mark as Exhibit 1.

14           (Exhibit Number 1 marked for identification.)

15      Q.   (BY MS. ELLISON)  And have you seen this

16 document before, Dr. Costa?

17      A.   Yes, I have.

18      Q.   And you will recognize this as the subpoena

19 for your deposition today; correct?

20      A.   Yes.

21      Q.   If you turn, I think, two pages in, you will

22 see Attachment A.

23           Have you seen this document?

24      A.   Yes, I have.

25      Q.   And this is a request for documents from you.
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1           Do you have any responsive materials to

2 produce?

3      A.   For point 1, I don't have any material.  For

4 point 2, I don't have any material.  For point 3, I

5 don't have any material.  And for point 4, I think my

6 invoices have been provided.

7      Q.   Thank you.

8           MR. TELAN:  And, Anna, I would just raise the

9 objections that we made in the written response to the

10 request as well.

11           MS. ELLISON:  Thank you.

12      Q.   (BY MS. ELLISON)  And you mentioned that you

13 provided your invoice.

14           You don't -- you did not provide an updated

15 CV; correct?

16      A.   No, I didn't.

17      Q.   Is the CV that was attached with your -- to

18 your report the most updated CV you have?

19      A.   Yes.  I think it's dated December of last

20 year.  And it's very updated.

21      Q.   Okay.

22      A.   Nothing to add.

23      Q.   Thank you.

24           And in terms of the subpoena, the Attachment A

25 on page 1, you confirm that you do not have any
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1 communications with the people listed here.  There's

2 Morris Maslia and David Savitz.  No communications?

3      A.   No communication.

4      Q.   And for point 2, you have not had any

5 communications with Robert Faye?

6      A.   No.

7      Q.   Jason Sautner?

8      A.   No.

9      Q.   Rene Suarez-Soto?

10      A.   No.

11      Q.   Susan Martel?

12      A.   No.

13      Q.   Scott Williams?

14      A.   No.

15      Q.   Frank Bove?

16      A.   No.

17      Q.   Mike Partain?

18      A.   No.

19      Q.   Jerry Ensminger?

20      A.   No.

21      Q.   Lori Freshwater?

22      A.   No.

23      Q.   And lastly, Paul Rosenfeld?

24      A.   No.

25      Q.   And you also stated that you do not have any
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1 responsive material to Number 3; correct?

2      A.   Correct.

3      Q.   Okay.  Thank you.

4           And you mentioned that you provided invoices.

5 And we'll get to those in a bit, but are the invoices up

6 to date -- up to today's date?

7      A.   The invoices are updated to March 12.  No, I

8 think -- let me see.

9           These are all -- excuse me, these are all in

10 the wrong order.  Let me put them in the right order.

11      Q.   No problem.

12      A.   Apologies.

13           MR. TELAN:  That's my fault.  Sorry about

14 that.

15      A.   Okay.  So the last one is up to February 17th,

16 2025, I've submitted.  And there will be more hours

17 lately, which I've not submitted yet.

18      Q.   (BY MS. ELLISON)  Okay.  And we just ask that

19 those are produced once you submit them.  And we'll go

20 through your attorneys for that, but thank you.

21      A.   Okay.

22      Q.   Did you do anything to prepare for today's

23 deposition?

24      A.   I read over my report and had a meeting with

25 Mr. Telan and Mr. Miceli, about two and a half hours.
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1      Q.   And when was that meeting?

2      A.   It was yesterday.

3      Q.   And other than Mr. Telan and Mr. Miceli, was

4 anyone else present?

5      A.   No.

6      Q.   Did you review any documents during that

7 meeting?

8      A.   We went over some of the papers.

9      Q.   Do you recall which papers?

10      A.   Yes.  For example, we went over the Goldman

11 papers -- a couple of the Goldman papers.  And that was

12 mainly it, yeah.

13      Q.   Okay.  Other than Goldman, did you review any

14 of the other papers in your report?

15      A.   In my report?

16      Q.   Or did you review any other papers that you

17 considered in your report yesterday?

18      A.   We didn't review specifically any other paper.

19 We just had a chat on various aspects of my report,

20 yeah.

21      Q.   Okay.  Did you meet with anyone else in

22 preparation for your deposition today, other than

23 Mr. Miceli and Mr. Telan?

24      A.   No.  No, I have not.

25      Q.   Did you take any notes during the meeting?
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1      A.   Are you talking about the meeting last --

2 yesterday's meeting?

3      Q.   Yes.

4      A.   No, I didn't take any notes.

5      Q.   Okay.  And I saw that you had some documents

6 with you today.

7           Do you have any documents on you today other

8 than the invoices you provided, your CV, and the report?

9      A.   No.  I only have the subpoena, the -- we

10 discussed already.  I have all the invoices.  And I have

11 a copy of my report.

12      Q.   Okay.

13      A.   That's all.

14      Q.   Thank you.

15           MS. ELLISON:  And so we'll go ahead and mark

16 Exhibit 2.

17           (Exhibit Number 2 marked for identification.)

18           (Discussion off the record.)

19      Q.   (BY MS. ELLISON)  Do you recognize this

20 document, Dr. Costa?

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

22 It's my CV.

23      Q.   And you don't recognize the first page?

24      A.   This page I don't recognize.

25      Q.   Okay.  Do you know who may have created this
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1 page?

2      A.   I assume -- I assume Mr. Telan or some of his

3 assistants.

4      Q.   Okay.  And is this -- on this page, which is

5 page 49 of Exhibit 2, is this your current address?

6      A.   Yes.  My work address.

7      Q.   And apart from the first page, you recognize

8 this document as your current CV?

9      A.   Yes.

10      Q.   And it's dated November 2024; correct?

11      A.   Correct.

12      Q.   And you don't have a more up-to-date version

13 CV?

14      A.   No.  I don't have any -- anything more recent

15 than this.

16      Q.   Does this CV include all of the information in

17 your educational and professional background?

18      A.   It should, yes.

19      Q.   Is there any information that you did not

20 include?

21      A.   My high school.

22      Q.   And looking at your CV, you received your

23 doctorate in pharmacy or pharmacology; correct?

24      A.   Yes.

25      Q.   And that was from the University of Milano in
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1 1977?

2      A.   Correct.

3      Q.   And you then attended the Postgraduate School

4 of Experimental Pharmacology at the University of

5 Milano?

6      A.   Correct.

7      Q.   Pharmacology is the study of drugs, including

8 their mechanisms of action and their effects on the

9 body; correct?

10      A.   Correct.

11      Q.   And you're currently a professor at the

12 University of Washington?

13      A.   I'm a professor emeritus at the University of

14 Washington.

15      Q.   And could you explain what that title entails?

16      A.   I've served as a professor at the University

17 of Washington for 39 years, and then I retired.  And

18 often when you have had a distinguished career at

19 university, the faculty propose to the president of the

20 university to give you the title of professor emeritus.

21 And that's what happened in my case.

22           This way I kind of remain in the loop.  I keep

23 my email at the university.  I receive communication

24 about the activities at the university in my department.

25 I also get free parking at university.  And so it's -- I
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1 think it's a way to honor one's career and contribution

2 to the university and just to keep them in the loop.

3           I provide some teaching also if they ask me

4 to.  I can mentor some junior faculty.  You know,

5 39 years, I have an historical memory -- some of the

6 union faculty were born after I was a faculty here, and

7 so that's about it.

8      Q.   And you mentioned you retired as a professor.

9           When was that?

10      A.   It was beginning of 2023.

11      Q.   And you mentioned that you had some teaching,

12 but, I guess, are you still teaching in your typical day

13 to day?

14      A.   No.  I gave a -- currently, I just give guest

15 lectures.  When I was a full-time professor, I taught,

16 in particular, two classes.  One was an advanced

17 toxicology class in neurotoxicology.  I developed that

18 class many, many decades ago when I first arrived here

19 at the University of Washington.  And I have taught that

20 every other year for -- since my retirement.  And so

21 that was one of my main classes.

22           And the other one was a yearly class in

23 toxicology, focusing particularly on agents and the

24 mechanism.  So toxic chemicals, what they did in terms

25 of adverse health effects and how they did it.  And I'm
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1 still contributing to this class, which has now passed

2 on to a junior faculty, junior colleague with some guest

3 lectures.

4      Q.   And so do you hold yourself out to be a

5 toxicologist, an expert in toxicology?

6      A.   Yes, I think I'm a toxicologist.  After my

7 doctorate in pharmacology at the University of Milano, I

8 worked for one year in a -- well, first, I served in the

9 Army, the Italian Army.  Then I worked for about a year

10 as a postdoctoral fellow in a toxicology laboratory at

11 the University of Milano.

12           And during that period, we started the

13 pharmacokinetic of dye, red dye, which was used to color

14 certain liquors.

15           After that period, I moved to Texas.  I moved

16 to the University of Texas Medical School in Houston.

17 And I was in the division of toxicology in the

18 department of pharmacology at the medical school at UT

19 Houston.

20           And I was working there with a professor which

21 was a renowned pesticide toxicologist.  He had been

22 already the president of the Society of Toxicology.  And

23 I was working on some projects with pesticides and toxic

24 effects of pesticides.  And I was there for almost

25 four years at the University of Texas in Houston.
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1           And then I was recruited here at the

2 University of Washington as an assistant professor in

3 toxicology.  And all my career, since 1983, I worked as

4 a toxicologist.  As I said, I taught toxicology.  I did

5 a lot of research in toxicology.  I received funding

6 from NIH or the EPA or Department of Defense or National

7 Science Foundation to do research in toxicology.

8           I'm a member of the Society of Toxicology.

9 And all my activities also in the area of service, so

10 membership in panels and review panels, have always been

11 in the area of toxicology.

12           Now, within toxicology, my specialty is

13 neurotoxicology.  In other words, I specialize in what

14 chemicals do to the nervous system.

15           And most of my research has been in this area

16 of neurotoxicology.  I mentioned my teaching of this

17 class I developed and taught for many years in

18 neurotoxicology.  I'm a member of the specialty section

19 in neurotoxicology of the Society of Toxicology, which

20 is a major society for professionals in toxicology.  I

21 serve also as president of the specialty section in

22 neurotoxicology.

23           I also am a founding member of the

24 International Neurotoxicology Association, INA, which is

25 an international society for neurotoxicologists.  So I'm
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1 a founder, and I served as president for two terms.

2           And also the activities I was referring to --

3 grant review, review panel, so -- are mainly in the area

4 of neurotoxicology.

5      Q.   So would you also consider yourself to be an

6 expert in neurotoxicology then?

7      A.   Yes, I do.

8      Q.   And you mentioned pharmacokinetics.

9           Do you consider yourself to be an expert in

10 pharmacokinetics?

11      A.   I don't consider myself an expert of

12 pharmacokinetics, no.

13      Q.   In your role at -- well, when you were a

14 professor at the University of Washington, did you

15 perform animal studies?

16      A.   Yes.  Most of my research has been in the area

17 of experimental toxicology.  So for the majority of

18 studies that I've done over the years, we used animals,

19 either mice or rats, doing different types of studies.

20 We also used the tissue culture and cell culture for

21 many other projects.

22           And I only had collaborative projects where we

23 would work with humans, and I was not working there

24 actively with humans.  I -- there were occasions where I

25 would get samples for humans to measure something in the
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1 blood or so.  But these studies go back a few decades

2 ago.

3      Q.   And did you ever perform an animal study

4 involving TCE?

5      A.   No, I have not.

6      Q.   Did you ever perform an animal study involving

7 PCE?

8      A.   No, I have not.

9      Q.   Other solvents?  Did you perform any studies

10 with other chlorinated solvents?

11      A.   The only -- the solvents I worked with

12 experimentally -- one is alcohol, ethanol.  I had more

13 than 20 years a project dealing with fetal alcohol

14 syndrome and mechanism of fetal alcohol syndrome, where

15 I did all experimental work.

16           I have some very old studies we did on

17 styrene, which is another solvent, but nothing else.

18      Q.   Did you perform any animal studies involving

19 benzene?

20      A.   No, I have not.

21      Q.   Did you perform any animal studies involving

22 vinyl chloride?

23      A.   No, I have not.

24      Q.   Did you perform any animal studies involving

25 DCE?
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1      A.   No, I have not.

2      Q.   Have you ever performed an animal study

3 related to Parkinson's?

4      A.   I have never done an animal study dealing with

5 Parkinson's.  I have published several papers in which

6 blood samples from Parkinsonian people and the controls

7 were provided to me, and we did some testing, maybe

8 isolating DNA and look at some genetic polymorphism and

9 not related to any exposure directly.

10      Q.   And do you recall what the title of that paper

11 was?

12      A.   I don't recall the title.  But if you want, we

13 can identify those in my CV.

14      Q.   Sure.

15           Just the one involving the blood testing with

16 humans, if you're able to identify it.

17      A.   Okay.

18           If you go to page 18 of my CV, I think paper

19 144 would be an example of that.  It's a Neurology 1998,

20 "A genetic polymorphism of MAO-B modifies the

21 association of cigarette smoking and Parkinson's

22 disease."

23           As you can see, they're very old papers, so I

24 barely remember.

25      Q.   That's helpful.  Thank you.
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1      A.   Let's see.

2      Q.   And have you ever published in the field of

3 epidemiology?

4      A.   No, I have not.

5      Q.   Do you consider yourself to be an expert in

6 epidemiology?

7      A.   No, I don't.

8      Q.   Are you qualified to judge the acceptability

9 of epidemiological findings?

10           MR. TELAN:  Object to the form.

11      A.   Well, I think I can read an epidemiological

12 study and critically read it and draw my own

13 conclusions.  I probably would not be -- it won't be so

14 easy for me to put together and plan an epidemiology

15 study because that's not really my specialty.

16      Q.   (BY MS. ELLISON)  Are you board-certified in

17 epidemiology?

18      A.   No, I'm not.

19      Q.   Do any of the degrees that you have -- are

20 they in the field of epidemiology?

21      A.   No.  I have certifications as a toxicologist.

22 I'm a member of the Academy of Toxicological Sciences,

23 which is a certification in toxicology based here in the

24 United States.  I also am an ERT, that's European

25 Registered Toxicologist, which is another form of
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1 certification in toxicology for the European Union.  But

2 nothing in epidemiology.

3      Q.   Okay.  Based on your understanding of

4 epidemiology, can epidemiological studies demonstrate

5 causation?

6      A.   Well, epidemiological studies are very

7 important in -- as part of a package of studies.  So I

8 never look at the epidemiological studies and base any

9 conclusion on a single or even more epidemiological

10 studies.  But they're very useful in showing --

11 initially showing associations, in raising the problem.

12 Epidemiological studies will say, hey, if there is this

13 exposure, you might have this effect.  Maybe before the

14 study nobody had even thought about that.

15           So in that respect, they are very good and

16 very important in establishing association between --

17 again, it's talking about exposure and effect -- and

18 certain effect.

19           Now, there are different types of

20 epidemiological studies.  And I would say that one has

21 to look not at a single study but a pattern within the

22 studies.  And as I said, very important also to look at

23 other things, except -- in addition to the

24 epidemiological studies.

25           But there are some studies that are very
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1 strong, very well done and provide strong data.  And

2 then together with all the other -- rest of information,

3 they may be available, then they may reach the status of

4 establishing causation rather than simply association.

5      Q.   And based on your understanding of

6 epidemiological findings, what is the difference between

7 showing an association versus showing causation?

8           MR. TELAN:  Object to the form.

9      A.   Well, as I mentioned, a single study would not

10 induce me in saying, oh, there is a causation here

11 because of a single study.  I have to look at the whole

12 picture.

13           But certain studies, in my opinion, not being

14 an epidemiologist, look stronger than other studies.

15 And so those will be closer to establishing a causation,

16 which however I would -- and I keep repeating -- I know

17 I keep repeating that, but you need to look at the whole

18 picture.  You cannot come to any conclusion, in my

19 opinion, based on a single study -- even if it's a very

20 good study.  You know, we want additional evidence in a

21 number of fields in order to -- for me at least to say,

22 yes, there is causation or no, there is not.

23      Q.   (BY MS. ELLISON)  And you mentioned looking to

24 a number of fields.

25           Other than epidemiology, what other fields
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1 would you look to for support?

2      A.   Well, if I were asked to -- my opinion on the

3 relationship between a certain exposure and a certain

4 outcome, I would look at the number of experimental

5 evidence.

6           So, first, epidemiological evidence.  Are

7 there clinical epidemiological studies?  And those are

8 relevant because we are dealing directly with humans,

9 which are the people with the disease, as I mentioned.

10 But that's not sufficient, you know.

11           The best way to decide immediately of

12 causation would be to take some humans, give them the

13 compound in question, and see whether they develop the

14 disease.  That's obviously not possible to do.  It would

15 be totally unethical.

16           And so I have to go and look at other type of

17 evidence.  I consider the -- any other human evidence

18 that could be available.  For example, question would be

19 are there any case reports supporting this hypothesis of

20 causation?  And if there are, by themselves, the case

21 reports will not mean a lot, but if they go all in the

22 same direction as the epidemiological studies, there

23 would be certain supportive evidence, in my opinion.

24           Third, I would go to animal studies.  Because,

25 here, we can take the chemical that we think is causing
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1 a certain disease and give it to the animals and see

2 whether certain changes occur that are also found in the

3 disease in question.

4           Now, for many diseases, we don't have an

5 animal model which really mimic the disease.  So it's

6 not that we can find a rat which develop Parkinson's

7 disease.  But we know what is at the basis of

8 Parkinson's disease.  We know the deficits and all the

9 problems that there are in the brain of people with

10 Parkinson's disease.  And so we can see whether in mice

11 or rats we have the same type of biochemical

12 histological effects.  And so that would be a third

13 component of my reasoning.

14           And the last component would be, well, if

15 that's the case, how could the chemical cause this

16 effect?  Is that a biological plausibility?  Is the

17 compound somehow -- and how -- causing through a certain

18 mechanism the same effect that I find also in

19 Parkinson's disease?

20           So this would be my reasoning to determine

21 whether a chemical is causally linked to a certain

22 outcome.

23      Q.   And you mentioned earlier too that some

24 epidemiological studies can be stronger than others.

25 What makes an epidemiological study strong?
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1      A.   Well, I'm not an epidemiologist, so I don't --

2 I cannot provide technical -- technical -- but, for

3 example, a study with an odds ratio significantly higher

4 than 1, with confidence intervals of a certain type,

5 well, in my opinion -- could, in my opinion, be

6 considered a strong study.

7           Also -- sorry, also including the size that

8 the study could have.

9      Q.   And you mentioned odds ratio significantly

10 higher than 1.  In your opinion, what is significantly

11 higher than 1?

12           MR. TELAN:  Object to the form.

13      A.   It could be even 1.3.  I mean, it doesn't

14 matter.  1.3 means there's a 30-percent more chance to

15 have that disease.

16      Q.   (BY MS. ELLISON)  And in terms of confidence

17 intervals, what makes a confidence interval strong?

18      A.   Well --

19           MR. TELAN:  Object to the form.

20      A.   -- there are various considerations in the --

21 with confidence intervals.  I think traditionally in

22 epidemiology you look at the value of 1.  So if the

23 confidence limits was 0.9 on one side, then the supposed

24 statistical significance was not there.

25           But I think the field has evolved into a more
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1 cogent evaluation of this data.  Because if you have a

2 confidence interval 0.9 to 18, for example, do you

3 dismiss all these individuals that might be on this

4 other side of the fence?  Or you just take them into

5 consideration?

6           So I think these are considerations that I

7 would make for epidemiological studies.  Obviously, if a

8 study has -- hypothetical study has an OR of 6, for

9 example, and confidence interval all in positive

10 territory, that would be -- even with a good "N," a good

11 number population size, that would be the ideal study.

12      Q.   (BY MS. ELLISON)  And you mentioned a good

13 "N," or a good population size.

14           What -- how many people would be in a

15 population size for it to be considered good?

16           MR. TELAN:  Object to the form.

17      A.   I don't think there is a line that you can

18 draw, you know, below hundred is no good, or above

19 hundred is good.

20           I think from a few hundred to several

21 thousands.

22      Q.   (BY MS. ELLISON)  And you are not a

23 neurologist; correct?

24      A.   Correct.

25      Q.   You are not qualified to diagnose Parkinson's
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1 disease in humans?

2      A.   I'm not.

3      Q.   And you don't see clients with Parkinson's

4 disease?

5      A.   I don't.

6      Q.   Do you hold yourself out to be a geneticist?

7 Or a geneticist, an expert in genealogy?

8      A.   Excuse me, I don't understand.

9      Q.   The study of genes or --

10      A.   Oh, a geneticist.

11      Q.   Yes.  Sorry.

12      A.   Sorry about that.

13      Q.   Do you consider yourself to be a geneticist?

14      A.   No.  No, I'm not.

15      Q.   Okay.  Have you published any papers in the

16 field of genetics?

17      A.   Yeah.  I've published a few papers.  I

18 mentioned one earlier.  But there are others in the

19 field of ecogenetics, which is somehow a branch of

20 pharmacogenetics.

21           Now, with pharmacogenetics -- and here comes

22 back my pharmacology background.  We know that people

23 have a different genetics composition.  And so in some

24 cases, they have mutation of some genes which affect the

25 way drugs act or the way drugs are metabolized.  And
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1 this is a field of pharmacogenetics.

2           So if I knew of every person, their genetic

3 composition, all their DNA, and I knew there was a

4 mutation of a certain gene, I can say, well, if I give

5 you this drug, it will not be able to metabolize as

6 well, okay.  This is something that goes toward

7 individual medicine, you know.

8           But the same approach is ecogenetics, but

9 eco- -- when the name was coined many years ago,

10 ecogenetics refers to the same as pharmacogenetics, but

11 instead of drugs, pharmaceutical drugs, talking about

12 chemicals, chemicals in the environment.

13           And so ecogenetics studies the role that

14 certain genetic polymorphism, to genetic mutations, play

15 in the response of an individual to the effects of a

16 toxic substance.

17           And in this area, I have several papers,

18 particularly because I have been devoting a big chunk of

19 my research in the last many years to an enzyme called

20 paraoxonase.  And it's specifically paraoxonase 1, which

21 is an enzyme capable of metabolizing certain

22 insecticides.  And you know insecticides are used to

23 kill insects.

24           But believe it or not, the nervous system of

25 an insect is not so different as far as its basic
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1 components concern from a mammalian or human, even human

2 nervous system.  And so these insecticides are very

3 toxic to humans.  And many of these organophosphates,

4 insecticides, are metabolized, are detoxified by this

5 enzyme paraoxonase 1.  And this enzyme happens to be

6 polymorphic.  And so there are several single nucleotide

7 polymorphic changes in their DNA sequence.

8           So that what happens is two things.  You can

9 have a qualitatively different enzyme.  So one could

10 have one enzyme, one could have another enzyme, you

11 know, different with different substrate specificity.

12 Or you can also have different types of mutation in the

13 promoter region where you can find -- you can have

14 different amount of enzyme, okay.  So of course if you

15 have more enzyme of the good type, you are more

16 protected than if you have little enzyme of the not so

17 good type, okay.

18           I hope I explain it clearly.  But these are

19 all aspects of ecogenetics.  So genetic consideration

20 apply to toxicology.  And so in this area, I have

21 several.

22      Q.   Okay.  And do you consider yourself to be an

23 expert in ecogenetics?

24      A.   I consider myself for having done a lot of

25 work in this area, yes.  I publish a book also on this,
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1 ecogenetics.  It's called "Fundamentals of Ecogenetics."

2      Q.   And you also mentioned pharmacogenetics.

3           Do you consider yourself an expert in that

4 field?

5      A.   Not really, because I have not done any

6 research in the area of pharmacogenetics.  I know some

7 of the basic information about how, you know, certain

8 drugs can have different effects in different people

9 based on their genetic background.  But it's not

10 something that I have done any research on.

11      Q.   And you have never published on PCE and

12 Parkinson's disease; correct?

13      A.   Correct.

14      Q.   You have not published on TCE and Parkinson's

15 disease?

16      A.   Correct.

17      Q.   You have not published on vinyl chloride and

18 Parkinson's disease?

19      A.   Correct.

20      Q.   You have not published on benzene and

21 Parkinson's disease?

22      A.   Correct.

23      Q.   And you have not published on DCE and

24 Parkinson's disease?

25      A.   Correct.
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1      Q.   Have you previously served as an expert

2 witness?

3      A.   In other cases?

4      Q.   Yes.

5      A.   Yes.

6           In fact, in the paper -- in the Exhibit 2 that

7 you just gave me, I see that there is -- in 2022, I was

8 an expert witness in -- well, I provided expert

9 consultation on alleged health effects due to exposure

10 to an insecticide.  And I was -- yeah, the work was done

11 for this law firm here in Seattle.  And I reviewed

12 material, medical files and other material, and I wrote

13 a report for this, but there was no deposition or

14 testimony or anything else.

15      Q.   And do you recall what insecticide was the

16 focus of that litigation?

17      A.   Yes.  The defendant was a pest control

18 company.  And the insecticide was a pyrethroid.  I don't

19 recall specifically which pyrethroid.  Because

20 pyrethroids are a family of different compounds.  But I

21 don't remember the specific compound, but the -- it was

22 a pyrethroid.

23      Q.   And were you retained by the defense in that

24 case?

25      A.   Yes.
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1      Q.   And apart from this 2022 case on the first

2 page of Exhibit 2, have you served as an expert witness

3 in any other capacity?

4      A.   Yes, I have.  Mostly long time ago.  More

5 recently, there's this one.  I looked whether I could

6 find some material about this, but I could not find it.

7 I think I did something -- again, wrote a report on

8 atrazine, which is a herbicide, which was allegedly

9 contaminating drinking water in the Midwest.  And don't

10 remember if there was any specific plaintiff or --

11 involved, but they asked for my opinion on possible

12 adverse health effects of this compound that's called

13 atrazine.  It could have been a law firm in St. Louis,

14 Missouri, but I can't swear on that.

15      Q.   And do you recall when the -- do you recall

16 when the atrazine case was?

17      A.   Probably ten years ago, something like that.

18      Q.   So apart from the 2022 case on page 49 of

19 Exhibit 2, you have not testified or been deposed in any

20 other case in the last four years?

21      A.   No.  The last four years, absolutely not.

22      Q.   Okay.  And who first contacted you about

23 working on this matter?

24      A.   I was first contacted by an assistant or a

25 colleague of Mr. Telan.
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1      Q.   And do you recall when they contacted you?

2      A.   It was toward the end of 2022.

3      Q.   And how many times did you speak with counsel

4 or Mr. Telan prior to being retained?

5      A.   I spoke with Mr. Telan December 28th, 2022.

6 We had a phone call for about half an hour.

7      Q.   And were you retained after that phone call?

8      A.   I think so.

9      Q.   What do you understand the scope of your

10 assignment in this case to be?

11      A.   I was asked to evaluate the literature and

12 come to a conclusion whether in my opinion

13 trichloroethylene, TCE, was able to cause Parkinson's

14 disease.

15      Q.   Did you understand or do you understand your

16 assignment to also include whether PCE can cause

17 Parkinson's disease?

18      A.   Over time, I have discussed PCE with

19 Mr. Telan.  PCE has not been the focus of my report.

20 However, I have included a section in my report talking

21 about PCE, but I focus on TCE, trichloroethylene.

22      Q.   And were you provided any materials by

23 counsel?

24      A.   I was provided some initial material,

25 papers -- some papers, possibly an ATSDR document.
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1 Unfortunately, I don't have a list of the -- the

2 material that I was provided initially.  And then I went

3 out and looked at the material by myself.

4      Q.   And we'll get to some of that material in a

5 bit.

6           Do you recall if you were provided the ATSDR

7 2017 assessment of the evidence?

8      A.   I think I was, yes.

9      Q.   And had you -- do you recall if you reviewed

10 that document prior to being retained in this

11 litigation?

12      A.   Certainly not.

13      Q.   And you're receiving compensation for your

14 role in this litigation?

15      A.   Yes.

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

17      A.   As indicated in my report, I have an hourly

18 rate of $600 for most type of work.  And an hourly rate

19 of $1,200 for deposition, court testimony.

20      Q.   Do you know how much you've been paid to date?

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

22 number.

23      A.   So we have here probably Exhibit 1 --

24      Q.   So this hasn't been marked.  We can go ahead,

25 though, and mark the invoices as Exhibit 3 so that
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1 they're in the record.

2      A.   Probably about 60,000 so far.

3      Q.   60,000.  Okay.

4           And will you receive additional compensation

5 if Plaintiffs prevail at trial?

6      A.   No.

7           MR. MICELI:  Were you going to do that as

8 Exhibit 3 or --

9           MS. ELLISON:  Yeah.

10           (Exhibit Number 3 marked for identification.)

11      Q.   (BY MS. ELLISON)  And you prepared a report in

12 this case; correct?

13      A.   Correct.

14           MS. ELLISON:  And we'll go ahead and mark that

15 as Exhibit 4.

16           (Exhibit Number 4 marked for identification.)

17      Q.   (BY MS. ELLISON)  And your report is dated

18 December 6, 2024; correct?

19      A.   Use this one.

20           Yes, correct.

21      Q.   And does this report contain -- or represent

22 the expert opinions you intend to offer in this case?

23      A.   Yes.

24      Q.   Does this report represent complete statements

25 of all of your opinions that you will express and the
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1 basis and reasons for them?

2           MR. TELAN:  Object to the form.

3      A.   Yes.

4      Q.   (BY MS. ELLISON)  If called at trial, would

5 you offer any expert opinions not included in this

6 report?

7           MR. TELAN:  Object to the form.

8      A.   No, I don't think so.

9      Q.   (BY MS. ELLISON)  And let's turn to your

10 conclusions on page 23 of your report.

11      A.   Okay.

12      Q.   And you include -- you conclude that there is

13 at least as likely as not or even more likely than not a

14 causal relationship between exposure to TCE and

15 Parkinson's disease; correct?

16      A.   Correct.

17      Q.   You use the standard at least as likely as

18 not; right?

19      A.   Yes.

20      Q.   How do you define that standard?

21      A.   Well, this is not my language in that in my

22 profession we don't use this type of language.

23           I use a term as likely as not or more likely

24 than not.  I think in a document they have a different

25 language, equipoise or above.  In other words, the way I
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1 understand it in a very simple layman way is that more

2 likely than not would be 51 to 49, for example, and as

3 likely as not would be 50/50.

4           I hope I got it right.  But that's the way I

5 see this -- I see simply this terminology.

6      Q.   Have you published any scientific papers using

7 that at least as likely as not standard?

8      A.   No, I have not.

9      Q.   Do you recall if you used that at least as

10 likely as not standard in the 2022 case we discussed

11 earlier?

12      A.   No.  No.

13      Q.   In your view, is the as likely as not standard

14 a legal one?

15           MR. TELAN:  Object to the form.

16      A.   I don't know what you mean by legal -- if it's

17 a legal one.

18           Can you elaborate on this?

19      Q.   (BY MS. ELLISON)  Are you aware that the at

20 least as likely as not standard is in the Camp Lejeune

21 Justice Act?

22      A.   Yes, I am aware of that.

23      Q.   Were you provided a copy of the statute?

24      A.   Yes, I have been -- I have received a copy of

25 that.
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1      Q.   Did you review it?

2      A.   Briefly.

3      Q.   Did it factor into your opinion?

4      A.   Not really.

5      Q.   You also state that the causal relationship

6 between TCE and Parkinson's disease satisfies the more

7 likely than not standard; correct?

8      A.   For TCE, it is my opinion that it is more

9 likely than not to be a cause of Parkinson's disease.

10      Q.   In your opinion, is the more likely than not

11 standard a higher standard when compared to the as

12 likely as not standard?

13      A.   Yes.

14      Q.   And in your opinion, is PCE more likely than

15 not -- or more likely than not able to cause Parkinson's

16 disease as well?

17           MR. TELAN:  I'm sorry, Anna, I missed it.  Did

18 you say TCE or --

19      Q.   (BY MS. ELLISON)  Sorry, that -- let me

20 restate the question.

21           In your opinion, is PCE more likely than not

22 able to cause Parkinson's disease?

23           MR. TELAN:  Object to the form.

24      A.   As I indicated earlier, I have not focused my

25 report and my research for the report on PCE.
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1           So I stand by what I wrote about PCE in my

2 report, saying that there is -- why for TCE, in my

3 opinion, there is enough evidence.  That's not fully the

4 case for PCE.

5           There are some indicative -- interesting

6 indicative pieces of evidence that suggest that PCE

7 could also be involved in Parkinson's disease.  However,

8 based on my limited study of the problem, I would say

9 that for PCE what I consider the lower standard applies,

10 so as likely as not.

11      Q.   (BY MS. ELLISON)  So -- and just so that I

12 understand, in your opinion, the evidence for PCE -- or

13 the evidence for the causal relationship between PCE and

14 Parkinson's disease satisfies the at least as likely as

15 not standard?

16           MR. TELAN:  Form objection.

17      A.   For PCE, yes.

18      Q.   (BY MS. ELLISON)  But it does not satisfy the

19 more likely than not standard?

20           MR. TELAN:  Form objection.

21      A.   I would say that because there is not a lot of

22 information yet.

23           There are some pieces of data that are

24 indicative of that possibility, but, for example, there

25 is no study to my knowledge done in animals showing that
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1 PCE may do the same things that TCE has been shown to

2 do.

3      Q.   (BY MS. ELLISON)  And just so I understand, is

4 your answer that there -- that the evidence for PCE does

5 not satisfy the more likely than not standard --

6           MR. TELAN:  Object to the form.

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

8      A.   I think that the PCE -- for PCE, we should

9 consider the as likely as not.  And for TCE, as likely

10 as not and even more, more likely than not.

11      Q.   Okay.

12           MS. ELLISON:  And, Pat, I just ask that you

13 let me finish my question before you object.

14           MR. TELAN:  Yeah, I'm sorry.  I thought you

15 were finished.  I apologize.

16           MS. ELLISON:  Thank you.

17      Q.   (BY MS. ELLISON)  And on page 23, you also

18 state about halfway down the last paragraph, "It is my

19 opinion that ATSDR employed a sound methodology and that

20 the categories of causal association set forth in the

21 report were well defined and appropriate"; correct?

22      A.   Yes.

23      Q.   And there you are referring to the ATSDR 2017

24 assessment of the evidence?

25      A.   Yes.
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1      Q.   What are -- are you familiar with the causal

2 standard set forth in the ATSDR report?

3      A.   What I remember was related to what I wrote

4 here.

5           If you're asking something else, could I

6 please ask you to repeat it.

7      Q.   I can clarify.

8           You state that ATSDR employed a sound

9 methodology.  What do you mean by that?

10      A.   That -- from what I've read of this document

11 and the -- we have many parts, and I focused only on the

12 Parkinson's disease, but there was a discussion of the

13 evidence about TCE.  And at that time, it was probably

14 the only evidence available because the document was

15 published in 2017.  And we know a lot of the studies

16 dated after 2017.

17           So I thought, and I think, that in that

18 document, ATSDR analyzed the available data and came up

19 with a correct conclusion, that TCE has equipoise and

20 above evidence for causation of PD.  Simple as that.

21      Q.   And you refer in that sentence that I read as

22 well to the categories of causal association.

23           What are you referring to there?

24      A.   Are we talking about the same sentence?

25      Q.   Yes.
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1      A.   Can I read the sentence --

2      Q.   Sure.

3      A.   -- aloud?

4           "It is my opinion that the ATSDR employed a

5 sound methodology and that the categories of causal

6 association set forth in the report were well defined

7 and appropriate."

8           I think this sentence refers to a section of

9 the document where ATSDR tries to explain the different

10 terminology.  So for equipoise and above evidence for

11 causation, there was then an explanation.  So I think I

12 agreed with the explanation that they gave.

13      Q.   Okay.  Do you know who authored the 2017

14 assessment of the evidence by the ATSDR?

15      A.   I don't remember.

16      Q.   Do you know who Frank Bove is?

17      A.   I think I have seen his name, but I don't know

18 him.

19      Q.   Are you aware that the ATSDR found that there

20 was insufficient evidence to conclude a causal

21 association between PCE and Parkinson's disease?

22      A.   I have not looked at the PCE -- the PCE part.

23 But as I said earlier, based on my own research and for

24 the report, I also think the evidence is very strong for

25 TCE and less strong for PCE.
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1           So maybe ATSDR had similar conclusions.  I

2 don't know.

3      Q.   Okay.  So in reviewing the 2017 assessment of

4 the evidence, you only reviewed the sections related to

5 TCE and Parkinson's disease?

6      A.   Yes.

7      Q.   Okay.  And you agree with their conclusions?

8           MR. TELAN:  Object to the form.

9      A.   Yes.

10      Q.   (BY MS. ELLISON)  Did you review any of

11 Plaintiff -- or are you aware that there were other

12 general causation reports submitted in addition to your

13 own by Plaintiffs?

14      A.   Yes.

15      Q.   Have you reviewed any of these reports?

16      A.   No, I have not.

17      Q.   Did you review Dr. De Miranda's report?

18      A.   No, I have not.

19      Q.   Did you review Dr. Miller's report?

20      A.   No, I have not.

21      Q.   Did you review Dr. Bird's report?

22      A.   No, I have no.

23      Q.   And did you review Dr. Boehme's report?

24      A.   No, I have not.

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

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

3      A.   No.

4      Q.   Did you review any of the water modeling

5 reports in this case?

6      A.   Can you refresh my memory.

7      Q.   Are you aware that there were water modeling

8 reports submitted by Plaintiffs in this case?

9      A.   No.  I have not -- to my recollection, I

10 haven't seen this report.

11      Q.   Okay.  Did you review any depositions in this

12 case?

13      A.   Yes.

14      Q.   Whose?

15      A.   I reviewed the deposition with -- I reviewed

16 the rough draft of the deposition of Dr. Miller, the

17 rough draft of the deposition of Dr. De Miranda, and

18 also of Dr. Cannon.

19      Q.   And did the review of those depositions change

20 your opinion at all in this case?

21      A.   No.

22      Q.   So I want to discuss the methodology you used.

23           Could you describe the methods you used in

24 preparing your report.

25      A.   Well, first of all, I outlined a report.  So
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1 I -- so that's considered, first, just the titles.  I

2 started with the titles, so the different sections.  So

3 I knew I had a summary, I knew I had to have a section

4 with my own qualifications.

5           And then I tried to approach a whole thing in

6 a simpler -- in a very simple way.  So you see:  What is

7 Parkinson's disease?  What causes Parkinson's disease?

8 What is trichloroethylene?  Can trichloroethylene cause

9 PD?  So kind of very didactic because of my job for a

10 long time.

11           And then I focused on the human evidence,

12 epidemiological evidence, case reports, animal evidence,

13 and biological plausibility, as I mentioned, possible

14 mechanism of TCE-induced PD.

15           Then I had also a section on dose level

16 considerations.  And a small section, as you can see, is

17 there a role for PCE in PD.

18           So the first thing I did -- and then the

19 conclusion, which I wrote at the end, and then the

20 references.

21           So this was my initial approach, I need to

22 find some kind of structure for my report.

23           Then I went to PubMed and looked for papers

24 that could discuss -- that could be relevant to what my

25 goal was.  And I entered PubMed with just a few
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1 keywords, you know, trichloroethylene,

2 perchloroethylene, Parkinson's disease, neurotoxicity.

3 And I came up with a number of papers, so I just was

4 able to preprint them out, read them, and then I was

5 able to fill out different sections the way I had

6 planned it.

7           MR. TELAN:  Anna, we have been going about an

8 hour and 15.  If you get to a reasonable stopping point

9 in the next few minutes, we can take a break for five.

10           MS. ELLISON:  Sure.  Yeah, I'll just get

11 through this section and then --

12           MR. TELAN:  Yeah, no worries.

13      Q.   (BY MS. ELLISON)  So you mentioned reviewing a

14 lot of literature and a lot of different areas of study.

15           Is it your understanding -- or in your

16 opinion, did you perform a literature review?

17      A.   Yes, I did.

18      Q.   Did you perform a systematic literature

19 review?

20           MR. TELAN:  Object to the form.

21      A.   What do you mean by systematic?

22      Q.   (BY MS. ELLISON)  Do you -- are you familiar

23 with the term "systematic literature review"?

24      A.   No, I'm not.

25      Q.   Do you use the term "systematic literature
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1 review" in your professional work?

2      A.   No, I don't.

3      Q.   You mentioned performing a search on PubMed.

4 And in your report you include the keywords TCE, PCE,

5 PD, and neurotoxicity?

6      A.   Yes.

7      Q.   Did you use any other keywords?

8      A.   I don't think so.

9      Q.   So the -- all of the keywords you used in your

10 search are the four listed on page 6 of your report?

11      A.   To the best of my recollection, yes.

12      Q.   Did you review all resulting publications?

13      A.   Yes.

14      Q.   Is there any criteria you used to assess the

15 literature?

16      A.   Can you be more specific, please.

17      Q.   Are you familiar with exclusion and inclusion

18 criteria?

19      A.   Generally speaking, if you're asking me if I

20 use any criteria to not consider or consider a paper, I

21 would say that the only thing I would consider is if it

22 was not related to the topic in question, so TCE and

23 Parkinson's, then I would not consider it; otherwise, I

24 would consider it.

25      Q.   So unless it was not related to the topic, did
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1 you include all studies that came up when using the

2 keywords on page 6?

3           MR. TELAN:  Object to the form.

4      A.   Yes.  I included everything that was -- that

5 popped up -- came up during that search, I use it, yeah.

6      Q.   (BY MS. ELLISON)  Apart from relevancy, is

7 there any other exclusion or inclusion criteria you

8 considered?

9      A.   No.

10      Q.   Do you agree that if relevant studies are

11 excluded from an analysis, those decisions should be

12 based on objective criteria?

13           MR. TELAN:  Object to the form.

14      A.   Can you repeat the question, please.

15      Q.   (BY MS. ELLISON)  Do you agree that if

16 relevant studies are excluded from an analysis, those

17 decisions must be based on objective criteria?

18           MR. TELAN:  Same objection.

19      A.   Well, if -- I would agree if I had taken a

20 study -- found a study and decided, no, I don't want

21 this to be included, but that's not what I did, but in

22 general terms, yes, I agree.

23      Q.   (BY MS. ELLISON)  Do you agree that it's

24 important to be transparent about why certain studies

25 are excluded or included?
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1           MR. TELAN:  Object to the form.

2      A.   Absolutely.

3           MS. ELLISON:  We can go ahead and take a break

4 now.

5           MR. TELAN:  Okay.

6           THE VIDEOGRAPHER:  The time is 10:24 a.m., and

7 we're going off the record.

8           (Brief break taken.)

9           THE VIDEOGRAPHER:  The time is 10:34 a.m., and

10 we're back on the record.

11      Q.   (BY MS. ELLISON)  And Dr. Costa, you applied

12 the Bradford Hill framework to TCE and PD; correct?

13      A.   I considered the Bradford Hill considerations,

14 but that's not the relevant part of my report.  I didn't

15 base any final conclusion on that.  But since the

16 Bradford Hill considerations are often discussed, I

17 thought I'd look at those and see whether it would apply

18 to the other items I considered.

19      Q.   And on page 22, you considered the Bradford

20 Hill criteria in relation to TCE and PD; correct?

21      A.   I've only tried to look at the Bradford Hill

22 considerations in terms of TCE and PD.  I did, yes.

23      Q.   You did not apply the Bradford Hill framework

24 to PCE and PD; correct?

25      A.   Correct.
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1      Q.   Do you typically employ the Bradford Hill

2 framework in your research and scholarly activities?

3      A.   I do not.

4      Q.   Why did you apply it here?

5      A.   Because a component of the evidence was

6 epidemiological.  And then there were other components

7 as well, as I said, the animal, the mechanistic data,

8 and so I thought that the Bradford Hill approach could

9 be interesting, and I just wanted to see whether, you

10 know, it made sense.  Because it's used to show

11 causation of certain disease upon certain exposure.

12           So I -- I think I may have discussed with

13 Mr. Telan the --

14           MR. TELAN:  Yeah, you're not allowed to talk

15 about what we discussed.

16           THE WITNESS:  Okay.

17      A.   And that's about it.

18      Q.   (BY MS. ELLISON)  You state on page 23, the

19 last sentence of the first paragraph --

20      A.   Yeah.

21      Q.   -- "Fulfilling the Bradford Hill consideration

22 is considered the strongest framework for determining

23 causal inference in epidemiological studies"; correct?

24           On page 23, last sentence of the first full

25 paragraph.
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1      A.   Yes.  Yes.

2      Q.   Why do you consider it the strongest framework

3 for determining causal inference in epidemiological

4 studies?

5      A.   I do not consider it the strongest framework.

6 I read other people consider it a strong framework for

7 determining causal inference in epidemiological studies.

8 Because as we had discussed a while ago, just looking at

9 the epidemiological study by itself, it's good at

10 establishing an association, but there's more that one

11 wants to establish causation.

12      Q.   So you do not consider it the strongest

13 framework in determining causal inference in

14 epidemiological studies?

15      A.   I'm not an expert on the Bradford Hill

16 considerations.  I just read what they were and tried to

17 determine whether whatever Bradford Hill indicated would

18 apply to the amount of data available for TCE and PD.

19      Q.   What is your basis for the statement on

20 page 23 that the Bradford Hill considerations are

21 considered the strongest framework?

22      A.   That's based on reading I had on the topic.

23      Q.   And you agree with that statement?

24           MR. TELAN:  Object to the form.

25      A.   It seems -- it seems reasonable because the
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1 Bradford Hill considerations have -- explore different

2 items from temporalities, strength of association, and

3 specificity, a lot of different issues that, in my

4 opinion, are relevant to overall conclusion of

5 causation.

6      Q.   (BY MS. ELLISON)  Does the Bradford Hill

7 framework apply to toxicological studies too?

8      A.   No.  We never use Bradford Hill for

9 toxicological studies; at least, I have never used it.

10      Q.   The purpose of Bradford Hill is to assess the

11 causal relationship between a presumed cause and an

12 observed effect; correct?

13           MR. TELAN:  Object to the form.

14      A.   Correct.

15      Q.   (BY MS. ELLISON)  Here the presumed cause

16 would be the exposure; correct?

17      A.   The TCE exposure, yes.

18      Q.   And the effect would be the Parkinson's

19 disease?

20      A.   Yes.

21      Q.   When applying the Bradford Hill criteria, is

22 it important to limit the analysis to one cause?

23           MR. TELAN:  Object to the form.

24      A.   In this case, I only looked at TCE, so I don't

25 know whether you can do it differently.
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1      Q.   (BY MS. ELLISON)  Have you ever applied the

2 criteria to multiple potential causes?

3      A.   As I said, I don't use the Bradford Hill

4 evaluation in my research.

5      Q.   Before applying the Bradford Hill criteria,

6 did you confirm that an association exists between TCE

7 and Parkinson's disease?

8      A.   Well, based on my review of the literature and

9 consideration, which includes epidemiological studies,

10 human case reports, animal control studies and

11 mechanistic studies, I already had developed in my mind

12 the idea that there was a causal relationship between

13 TCE exposure and PD.  Applying the Bradford Hill

14 criteria confirmed what I already thought.

15      Q.   Understood.

16           Are you aware of Pearl's Ladder?

17      A.   I read the name in a deposition that was taken

18 either by you or some of your colleagues, but I must say

19 I don't know anything about this.

20      Q.   And returning to the Bradford Hill criteria.

21 There are nine total criterion; correct?

22           MR. TELAN:  Object to the form.

23      A.   I think so.

24           Correct.

25      Q.   (BY MS. ELLISON)  And you discuss all nine in
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1 your report; correct?

2      A.   Yes.  Very, very briefly.  It's not the major

3 part of my report.

4      Q.   You do not define each criteria; correct?

5      A.   Not here, no.

6      Q.   Did you give each of the nine factors the same

7 weight in your analysis?

8           MR. TELAN:  Object to the form.

9      A.   Yes.

10      Q.   (BY MS. ELLISON)  And did you find that each

11 criteria was satisfied?

12      A.   My conclusion was that each criterion or each

13 suggested viewpoint was satisfied with exception of

14 specificity.  Because TCE has been associated along with

15 Parkinson's disease but also other end points of

16 toxicity.  And then by reading a little bit, I found out

17 that in the case of smoking, the same consideration

18 should be made.

19           So you have one exposure, but you have

20 multiple end points.  So the specificity only applies if

21 you have one exposure, one end point.  And so

22 traditionally, in the famous smoking studies and papers,

23 this was not satisfied.  In the same way I concluded it

24 was not satisfied in this case for TCE.  But the others,

25 in my opinion, they were satisfied.
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1      Q.   And we discussed how the -- each criteria was

2 not defined in your report.

3           Where did you -- or how did you come to

4 understand each of the criteria?

5      A.   Well, I read a paper in which the criteria

6 were listed and discussed, and then I looked at the

7 whole set of data that I had available and made my

8 professional judgment on that.

9      Q.   Do you recall which paper you reviewed for the

10 criteria?

11      A.   No, not really.

12           I think you can find discussion of the

13 criteria in many papers, so it was not any particular

14 paper.

15      Q.   Must all the criteria be satisfied for

16 causation to exist?

17           MR. TELAN:  Object to the form.

18      A.   There are nine criteria.  And here there are

19 eight which are satisfied, with the one not satisfied,

20 which is specificity, for the reasons I just discussed.

21 I don't know whether there is a cutoff, so if seven or

22 eight or six are needed in order to be satisfied.

23           I can say that in this case, in my opinion,

24 eight out of nine were satisfied, so I was satisfied.

25      Q.   (BY MS. ELLISON)  Are you aware that Hill, the
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1 author -- original author of the Bradford Hill criteria

2 considered analogy to be the weakest of the criteria?

3           MR. TELAN:  Object to the form.

4      A.   I don't recall this specifically.

5      Q.   (BY MS. ELLISON)  Do you agree that analogy is

6 the weakest of the criteria?

7           MR. TELAN:  Object to the form.

8      A.   I will read, again, my very brief note on

9 analogy.

10           And I say, "Finally, considerations on analogy

11 also apply to TCE, as we know that other compounds that

12 damaged dopaminergic neurons and mitochondria are

13 causally linked to PD."

14           So in my opinion, this is an important issue

15 because it says that TCE has been shown to damage

16 dopaminergic neurons and mitochondria.  We know that

17 other compounds that do that cause Parkinson's disease;

18 therefore, there is -- the analogy criteria has been

19 satisfied.  I think it's important.  Whether Dr. Hill

20 thought differently, I don't know.

21      Q.   (BY MS. ELLISON)  Understood.

22           And if you will flip to page 8 of your report.

23      A.   Page 8?

24      Q.   8.

25           You state in the second full paragraph -- the
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1 second sentence -- "It has been calculated that PD

2 symptoms manifest when brain dopamine content has

3 decreased by 70 to 80 percent"; correct?

4      A.   Yes, I read this.

5      Q.   You then state, "Because of the normal aging

6 process, there is a progressive loss of dopamine, but

7 the 'threshold' for clinical signs to be manifest has

8 been estimated to be reached after the age of

9 approximately 110 years"; correct?

10      A.   Correct.

11      Q.   You do not provide a citation for this

12 statement; right?

13      A.   No.

14      Q.   What is the basis for this statement?

15      A.   This is, I would say, common knowledge among

16 people in the field of neurotoxicology or dopaminergic

17 toxicity.  The current theory about Parkinson's disease

18 is that it is a progressive disease.

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

20           We have the dopaminergic system, which is an

21 important neurotransmitter system in the brain.  And

22 that's the one affected by Parkinson.

23           Now, they have done measurement -- I don't

24 know exactly whether it was a mix of measurement and

25 modeling and projection -- showing that as the person
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1 ages, there is a continuous slow loss of dopaminergic

2 neurons.  And this is because in the metabolism of

3 dopamine itself, a lot of oxidative stress is generated,

4 which can be toxic to the neurons.

5           And so as we age, we slowly lose some neurons.

6 But has been calculated that in order to lose sufficient

7 neurons for clinical signs to be manifest, you need to

8 live at least 110, 120.

9           One thing I should tell you, 110 could be 100,

10 could be 120.  Don't have to focus so much on the

11 precise number.  It's just a concept, okay.  So

12 obviously very few people arrive to be 100, 120 or so.

13 And so what happens to the people who get Parkinson's

14 disease?

15           Well, for a few, there is evidence that there

16 is -- there are some genetic mutations.  For some forms

17 of juvenile Parkinson's disease, there are some

18 mutations that have been associated with.

19           But for the rest of people who develop

20 Parkinson's disease, the current theory -- and, again, I

21 didn't reference it because I -- it was already in my

22 brain that I had this knowledge.

23           The theory is this one now.  You are exposed

24 during your lifetime either acutely, in some cases,

25 to -- like, the MPTP case was an acute exposure to very
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1 potent dopaminergic toxins, but more often to -- on a

2 repetitive basis to chemicals which cause also damage to

3 the dopaminergic system.

4           So you have some kind of an additive effect.

5 So on one hand, you have slow damage due just to nature,

6 let's say.  And then you have -- and you have damage due

7 to the toxic exposure, okay.  And they interact.

8           And so I would like to draw a graph, but I

9 know it's not possible.  But you can imagine a line

10 going slowly down, and then another line, which maybe

11 it's a parallel line below that, because you had the

12 damage that lowers the number of your dopaminergic

13 neurons.

14           So in those people, you will reach the

15 threshold for clinical signs to be manifest during your

16 lifetime.  Usually for Parkinson's disease, it's in

17 their 60s or so, okay.

18           Now, even the numbers 70 to 80 percent, you

19 have to take them with a grain of salt, you know.  They

20 could be -- it could be 60, it could be 58.  The concept

21 is that the brain has a lot of plasticity.  And so even

22 if you get damage, nothing happens.  You know, it takes

23 a certain amount of damage, and then the brain cannot

24 compensate anymore, and you start to have signs of

25 toxicity, so clinical signs of the disease.
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1           So this is a current -- this is current

2 theory.  And it's based on the fact that -- as I wrote

3 somewhere in the report, there were two very important

4 episodes.  Two important -- one is an episode.  It's an

5 MPTP episode in which -- you're certainly familiar with

6 that.  And it's a situation in that Northern California

7 where a group of young people all developed signs of

8 Parkinson's disease.  And that caused a lot of surprise

9 because, with exception of the cases I've mentioned

10 earlier where a genetic mutation could be predisposed to

11 juvenile Parkinson's, you don't see dozens of young

12 people with the same symptoms of Parkinson's disease.

13 And this is what happened in Northern California in the

14 '80s.

15           And it was the work of a neurologist at

16 Stanford University, Dr. William Langston, who really

17 became a detective.  He got very interested in that and

18 said, "Well, this is very weird.  What happened here?"

19           And he discovered that all these people were

20 kind of drug addicts, so they were consuming drugs.  And

21 they all had the same provider of drug who had

22 synthesized this amphetamine derivative in the garage

23 and was not a great expert at doing these things.

24           And so in the drug that these people consumed,

25 there was this contaminant, which was MPTP.  And a
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1 series of studies conducted by Dr. Langston and his

2 collaborators later showed that MPTP was responsible for

3 the Parkinsonian type of disease that these young people

4 had.  And indeed they gave these people drugs that you

5 give to Parkinson's patients, and they -- and they

6 recovered as far as the symptoms are.  Of course

7 Parkinson's, we know, is not curable.  You cannot

8 regenerate the dead neurons, but you can alleviate the

9 symptoms with a number of dopaminergic drugs.

10           So why is that important?  It's important

11 because the field had already evolved in saying, well,

12 there is no specific gene for Parkinson's disease.  And

13 it's probably more -- it's easier to have a disease

14 where you have a specific gene.  Like, cystic fibrosis,

15 there is a gene.  You know how to take care of the gene.

16 Genetic therapy now, you can take care of cystic

17 fibrosis.  Huntington disease, that's a neurogenic

18 disease.  You know there is a gene responsible for that.

19           For Parkinson's, it had been shown by some

20 twin studies or so that there was not a lot of

21 concordance in monozygotes.  So there was not -- it was

22 always thought that there was no gene associated causing

23 Parkinson's disease.  And, therefore, the line of

24 thinking has always been:  Is something out there in

25 their environment?  Something you are exposed to which
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1 damages your dopaminergic neurons, and if you add that

2 to the normal decline that occurs with aging, that would

3 cause Parkinson's disease to be manifest?

4           But until the MPTP case, this has been only --

5 had been only a hypothetical situation.  The MPTP

6 episode really opened the way to a lot of studies

7 looking into the environmental factors in the etiology

8 of Parkinson's disease.  Because here was the proof that

9 you were exposed to a chemical, you could develop

10 Parkinson's disease.

11      Q.   And you mentioned a couple other, you know,

12 60 percent and lower amounts.

13           Is it your opinion that the 70 to 80 percent

14 on page 8 is the threshold amount for clinical signs to

15 manifest?

16           MR. TELAN:  Object to the form.

17      A.   In -- of course you cannot sacrifice a human

18 being once they start to develop some tremors for

19 Parkinson's disease.

20           So these numbers, as I said, they go -- you

21 read -- sometimes you'll read 60, 70, 80.  That should

22 be taken with a grain of salt.  But they simply indicate

23 that there is -- you can leave even with less

24 dopaminergic neurons than your neighbor who has not been

25 exposed and not experience anything.  But if you hit the
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1 threshold, then you'll experience the symptoms, the

2 Parkinsonian symptoms.

3           But as I said, these are the numbers that are

4 floating around but should be really taken not precisely

5 because nobody has done a study measuring these

6 dopaminergic neurons and the brain of people, okay.

7      Q.   (BY MS. ELLISON)  Understood.

8           And you also mentioned Goldman's twin study

9 published in 2012.

10      A.   I haven't mentioned that.

11      Q.   Oh, okay.  My apologies then.

12           We can go ahead and -- are you familiar with

13 Goldman's 2012 study?

14      A.   Yes.

15           MS. ELLISON:  We'll enter that as -- are we on

16 Exhibit 4 -- sorry, I should --

17           THE COURT REPORTER:  5.

18           MS. ELLISON:  Okay.  Exhibit 5 then.

19           (Exhibit Number 5 marked for identification.)

20           MS. ELLISON:  Thank you.

21      Q.   (BY MS. ELLISON)  And do you recognize

22 Exhibit 5 as the Goldman 2012 study?

23      A.   Yes.  Yes.

24      Q.   And you reviewed this in preparing your

25 report?
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1      A.   Yes.

2      Q.   And this is an epidemiological study; correct?

3      A.   Yes.

4      Q.   Are you able to answer questions about the

5 substance of this epidemiological study?

6      A.   I can try.

7      Q.   The sample for this study included 198 pairs

8 of twins; correct?

9      A.   Yes.  Yes.

10      Q.   And solvent exposures were inferred based on

11 occupational and hobby history; correct?

12      A.   I don't recall precisely how exposure was, but

13 I assume you may be right.

14      Q.   So if you go to page 777, under the title

15 "Exposure Assessment," the authors states, "Lifetime

16 exposures were inferred for six specific solvents";

17 correct?

18      A.   Okay.  Yes, I see this.

19      Q.   And are you aware that for deceased and

20 cognitively impaired subjects a proxy informant provided

21 occupational history and hobby history?

22      A.   Yes.

23      Q.   The authors did not have exposure samples for

24 the population; correct?

25      A.   I guess so.
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1      Q.   Would you agree that inferring exposure based

2 on job and hobby history collected through self- or

3 proxy-reported histories leads to exposure

4 misclassification?

5           MR. TELAN:  Object to the form of the

6 question.

7      A.   I don't think so.  I don't think -- can you

8 restate the question with a --

9      Q.   (BY MS. ELLISON)  Are you aware of the term

10 "exposure misclassification"?

11      A.   I think so.  Yeah, when you classify somebody

12 as exposed that's not exposed or vice versa, yeah.

13      Q.   So inferring exposure based on hobby or

14 occupational history could lead to exposure

15 misclassification; correct?

16           MR. TELAN:  Object to the form.

17      A.   I don't know if this is correct.  I can tell

18 you something.  This is my view as a toxicologist

19 looking up at epidemiology or down at epidemiology.

20           One of the weak parts of epidemiology, if you

21 will, is establishing exposure.  Because in a lot of

22 cases, you infer exposure from occupation, from a

23 registry, from who knows what.  It would be nice to have

24 blood samples from all the people involved in the study

25 to say, hey, you know, you have been exposed to
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1 so-and-so, you have not been exposed, so -- but that's

2 not the case.

3           So I view it -- I view this as probably the

4 weakest part of all epidemiological studies in general,

5 but I have nothing against using hobbies or work

6 activities to infer certain exposure.

7      Q.   (BY MS. ELLISON)  So establishing exposure in

8 epidemiological studies generally is a weakness of the

9 field?

10           MR. TELAN:  Object to the form.

11      A.   That would be my opinion as a

12 non-epidemiologist.

13      Q.   (BY MS. ELLISON)  And it's also a limitation

14 here for the Goldman 2012 study; correct?

15      A.   Well, I don't know whether you can call it a

16 limitation of this specific study.  My consideration was

17 very general.  I would have to look over in detail this

18 study again to be more precise.

19      Q.   On the top of page 782 -- oh, sorry,

20 apologies, the bottom of page 781, the very last

21 sentence on 781.

22           You'll see the authors state, "The major

23 limitations of this study are its small sample size,

24 which yielded imprecise risk estimates, and exposure

25 inferences based on retrospective recall"; correct?
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1      A.   Yep, I read that.

2      Q.   And so the authors do acknowledge exposure

3 inferences as a limitation of this study; correct?

4      A.   Yes.  You know, when you publish a scientific

5 paper, if you are a good scientist, you state what you

6 find, but you also make considerations about the

7 limitation.  Every good scientist says, "Well, my study

8 is good because I want to publish in a good journal, but

9 I acknowledge it may not be perfect."  So every good

10 scientist will write that their own study has some

11 limitation, and this is no different.

12           By the way, this paper was published in Annals

13 of Neurology, which is a very good neurology journal.

14 And has a -- is known for rigorous peer review, so has

15 been screened by experts in the field.  So that's

16 assuring for people who read the data.  Plus, the same

17 author who mentions limitation of their study, it's also

18 good, in my opinion.

19      Q.   And you mentioned that most epidemiological

20 studies and most studies generally have limitations;

21 correct?

22      A.   None of the studies is perfect, I think.  So a

23 good scientist would find something in their paper and

24 say, okay, this is -- but, you know -- but in this case,

25 you know, what did this -- what does it say?  You know,
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1 the exposure inference was based on retrospective

2 recall, which is a limitation.  If I had the

3 measurements of -- really measurement of direct exposure

4 of every single person, it would be much better, yes,

5 but it's impossible, but yes.

6      Q.   And while limitations are sometimes

7 inevitable, you agree that when analyzing an

8 epidemiological study, it's important to consider the

9 limitations of the studies?

10      A.   Well, who should consider the limitation of

11 the study?

12      Q.   Someone such as yourself who's analyzing the

13 epidemiological literature, it's important to consider

14 the limitations in the studies; right?

15           MR. TELAN:  Object to the form.

16      A.   Yeah.  The author himself mentions the

17 limitation.  As I mentioned earlier, I think genetically

18 speaking, defining precise exposure, it's the most

19 difficult thing to do.  Usually you infer exposure by

20 other means, you know.

21      Q.   (BY MS. ELLISON)  In your opinion, would it be

22 improper to disregard limitations that the author

23 acknowledges in their paper?

24           MR. TELAN:  Object to the form.

25      A.   No, I would not disregard the limit- -- the
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1 comments or the words of the author himself on the

2 limitation.  I would accept their words.

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

4 the small sample size as a limitation in the study;

5 correct?

6      A.   Yes.  They mention that.  I'm sure that they

7 had 198 individuals.  If they had ten times as much,

8 they would have been happier, but you have to work on

9 what is available.

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

11 cases were exposed to TCE; correct?

12      A.   Where are you reading this?

13      Q.   Or apologies, it's on page 779, Table 3.

14           And I actually misspoke.  It's only nine cases

15 were exposed to TCE; correct?

16           MR. TELAN:  Object to the form.

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

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

19 correct?

20      A.   Yes.

21      Q.   And under the case positive/control negative

22 column, the number is 5; correct?

23      A.   Yes.

24      Q.   Would you agree that the small sample size is

25 a limitation of this study?
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1      A.   Well, the author himself states two things, as

2 we mentioned already.  One, the population size was not

3 extremely high.  Still a couple of hundred people, not

4 so bad.  But as I said, I'm sure he would have liked to

5 have 2,000.  And second, the exposure issue that we just

6 discussed.

7           I would say that the fact that he got the

8 results that he got, for example, for TCE, OR 6.1, with

9 confidence interval 1.2 to 33, that's incredible.  I

10 mean, with -- think about what they would have gotten

11 without this limitation.  I mean, it would have been --

12 it would have been incredible.

13           So he -- the study shows that this OR of 6,

14 with a 1.2 to 33 confidence interval -- and I think they

15 make a very important finding.

16      Q.   In your view, is that a wide confidence

17 interval, the 1.2 to 33?

18      A.   It's -- I don't know whether there is a cutoff

19 in the confidence interval on the basis of which one can

20 define wide or not wide.

21           This certainly shows that there is a sixfold

22 increase in the risk of PD with PCE exposure.  Shows

23 that all of the subjects are on one side of the -- of

24 the exposure provides even a classical statistical

25 significance of .03.  So overall, I find this, and I
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1 take this, as an important positive type of finding.

2      Q.   In evaluating odds ratios, is it important to

3 consider whether the confidence interval is wide?

4           MR. TELAN:  Object to the form.

5      A.   I'm not an epidemiologist, so I've seen -- my

6 understanding is that you have a wider confidence

7 interval where you might have some outliers.  So it

8 would be nice to have all the people compacted around a

9 certain number, but that not always -- it doesn't happen

10 all the time, or it happens rarely probably.  And so

11 that leads to have a larger interval, if you want,

12 confidence interval.

13           But I don't see that as a negative.  I mean,

14 it's not that -- you know, it's not that -- for example,

15 here, I see 6.1, and the confidence interval are 1.2 to

16 33.  I cannot say, well, if there were 26 instead of 33

17 it would be much better.  I don't think so.  I mean, I

18 don't know.

19      Q.   (BY MS. ELLISON)  You mentioned that you're

20 not an epidemiologist.

21      A.   Yes.

22      Q.   Therefore, are you qualified to interpret the

23 findings of odds ratios and confidence intervals?

24           MR. TELAN:  Object to the form.

25      A.   Well, I'm not an epidemiologist, but I'm a
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1 scientist with a long expertise in my area, which is

2 toxicology.  And as part of my work, I've looked at a

3 lot of epidemiology studies.

4           So I don't consider myself an expert in

5 epidemiology; I think I can provide some cogent or at

6 least professional opinion on the -- even on the

7 epidemiological studies.

8      Q.   (BY MS. ELLISON)  Do you typically interpret

9 odds ratios in your professional work?

10      A.   As a professor emeritus, I don't interpret the

11 odds ratio.

12      Q.   In your professional history, working as a

13 toxicologist and neurotoxicologist -- sorry, let me

14 finish my question.

15           In your professional history, have you

16 interpreted odds ratios and confidence intervals as part

17 of your work?

18      A.   Usually, for the most part, I have done, as I

19 said earlier, experimental work either in animals or in

20 tissue culture.  And so we don't have this terminology

21 of odds ratio, relative risk or so.  These are typical

22 of epidemiology.

23           So I haven't used this type of terminology in

24 my own research.  But having read over the many years

25 papers on epidemiology, I'm very familiar with some of
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1 the basic concepts at least.

2      Q.   But you are not able to determine what makes

3 a -- or whether a confidence interval is wide?

4           MR. TELAN:  Object to the form.

5      A.   Well, I can tell you TCE, you know -- Table 3.

6 The TCE, you see the OR is 6.1, with 1.2 and 33.  And

7 the PCE is 10.5, with 0.97 - 113.  Okay.

8           So I can see there's a difference here.

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

10      A.   The difference is that the confidence

11 intervals of PCE exposure alone are wider than the TCE

12 ones.

13      Q.   And the confidence interval for TCE is wider

14 than the confidence intervals for most of the solvents

15 in Table 3; correct?

16           It's wider for -- wider than all solvents

17 other than PCE and TCE or PERC; correct?

18      A.   That is correct.  I don't understand what you

19 mean by that, but -- I mean, the relevance of that, but

20 yes, that's correct.

21      Q.   So compared to the other solvents, the

22 confidence interval for TCE is wider in Table 3;

23 correct?

24      A.   It is wider, but it's -- you have to notice

25 that it's -- the confidence interval is 1.2 to 33.

Page 77

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 78 of 345



1 While if you look at toluene, xylene, and n-hexane,

2 carbon tetrachloride, you have even the confidence

3 intervals who are closer together but one is much lower

4 than 1.

5      Q.   And on page 10 of your report, you also

6 mention the Bove 2014 studies; correct?

7      A.   Yes.

8      Q.   Did you review these studies in forming the

9 opinions in your report?

10      A.   Let's see.

11           Yes, I did.

12      Q.   Did you review -- are you aware that there

13 were two studies published in 2014 by Bove?

14      A.   Yes, I put them together.  I have Bove et al.

15 2014a and 2014b.

16      Q.   And one of the studies examined mortality

17 among Marines and Navy personnel; correct?

18      A.   Yes.  That would be 2014a.

19      Q.   And the other study examined civilian

20 employees; correct?

21      A.   Yes.  Bove et al. 2014b.

22      Q.   Are you aware that Bove 2014a, the mortality

23 of Marines and Navy personnel, could not analyze

24 Parkinson's disease because of the lack of data related

25 to Parkinson's from the Camp Lejeune and Camp Pendleton
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1 cohort?

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

3      Q.   So you're not aware that in Bove 2014,

4 mortality of Marines and Navy personnel, the authors

5 could not conclude anything from the Parkinson's disease

6 cohort?

7           MR. TELAN:  Object to the form.

8 Mischaracterization.

9      A.   My apologies, but I don't -- I don't remember

10 the specifics of this study.

11      Q.   (BY MS. ELLISON)  Are you aware that in the

12 civilian study the results for Parkinson's disease were

13 not statistically significant?

14           MR. TELAN:  Object to the form of the

15 question.

16      A.   I must repeat that I don't have a -- I don't

17 have a detailed recollection of this study.  I notice

18 now that I devote very little space in my report to

19 these studies.  I assume I did not consider it very

20 relevant or what, but I don't know.  I don't remember.

21      Q.   (BY MS. ELLISON)  You also cite to the 2018

22 ATSDR morbidity study on page 11 of your report;

23 correct?

24      A.   Yes.

25      Q.   And this study was the result of surveys sent
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1 to people who lived at -- and worked at Camp Lejeune and

2 Camp Pendleton; correct?

3      A.   Yes.

4      Q.   And you note that there was a 31-percent

5 response rate; right?

6      A.   Yes.  I mention it -- "Overall responses to

7 the survey was only 35 -- 31 percent."

8      Q.   And in your view, is that a low response rate?

9      A.   Could have been higher.

10      Q.   You note that there was an increase in PD

11 incidence in the Camp Lejeune civilian population when

12 compared with civilians at Camp Pendleton; correct?

13      A.   Yes.

14           MS. ELLISON:  And we can go ahead and mark the

15 ATSDR 2018 study as Exhibit 6.

16           MR. TELAN:  Did you mark the 2014 already or

17 no?

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

19 exhibit.

20           (Exhibit Number 6 marked for identification.)

21      Q.   (BY MS. ELLISON)  And so we were just

22 discussing the increase in PD incidence -- oh, and

23 sorry, I should say, do you recognize Exhibit 6 as the

24 morbidity study that you discuss on page 11 of your

25 report?
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1      A.   Yes.

2      Q.   And you reviewed this study; correct?

3      A.   I think I did.

4      Q.   Are you able to answer questions about the

5 substance of this study?

6      A.   I'll try again.

7      Q.   And you're not an epidemiological expert;

8 correct?

9      A.   Correct.

10           MR. TELAN:  Form.  Asked and answered.

11      A.   Correct.

12           MS. ELLISON:  Sorry, what?

13           MR. TELAN:  Asked and answered.

14           MS. ELLISON:  Okay.

15      Q.   (BY MS. ELLISON)  So turning to page 84.

16      A.   84.

17      Q.   Looking at Table 11, this is the table that

18 you're referencing in your report when you say that

19 there is an increase in PD incidence in the Camp Lejeune

20 civilian population; correct?

21      A.   I guess so.

22      Q.   Did you review Table 6 in preparing your

23 report?

24      A.   Table 6?

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

2 Table 11 refers to the civilians.

3      Q.   Did you review Table 6?

4      A.   I looked at both tables, I think, yes.

5      Q.   So you'll see in Table 6 that there was not an

6 increase in incidence in the Marine and Navy personnel

7 when compared to those stationed at Camp Pendleton;

8 correct?

9      A.   Correct.

10      Q.   And in your report, you attribute this to the

11 fact that PD -- and I'm quoting here from your report,

12 "PD is a disease of old age, and at the time of the

13 survey only 7 percent of the Marines were greater than

14 65 years old, versus 49 percent of the civilians";

15 correct?

16      A.   Correct.

17      Q.   Do you know whether the comparisons were

18 controlled for age?

19      A.   Well, if I had these numbers, that means that

20 they knew about age, yes.

21      Q.   So they did control for age?

22           MR. TELAN:  Object to the form.

23      A.   I don't know what you mean by "controlled for

24 age," but this sentence of mine indicates to me that I

25 found this information within the -- within the report,
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1 yeah -- within the ATSDR document.

2           MR. TELAN:  What page is his reference on,

3 Anna?

4           MS. ELLISON:  Page 11 of his report.

5           That's what you mean; right?

6           MR. TELAN:  Yeah.  Thank you.

7      Q.   (BY MS. ELLISON)  Do you agree that a larger

8 sample size can increase the power of a study?

9      A.   Generally speaking, yes.

10      Q.   There were three times as many Marines in the

11 Camp Lejeune and Camp Pendleton cohort than there were

12 civilians.

13           Is that relevant in assessing the results?

14           MR. TELAN:  Object to the form.

15      A.   I think age is more important here because as

16 we discussed earlier, as somebody ages, they lose

17 dopaminergic neurons, and so they're more likely to --

18 if there's an exposure, they're more likely to have the

19 disease at a certain age.

20           Young people might be exposed, and they don't

21 manifest any Parkinson's disease.  But they may later on

22 when they age, you know, with interaction between

23 aging -- the aging process and the result of exposure

24 that they had.

25           So that was my interpretation of this data,
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1 which indeed, as you said, showed that in one group

2 there was not a significant increase of PD.  And in the

3 other one, there was, despite the fact that the

4 association was found in the smaller group.

5      Q.   (BY MS. ELLISON)  Understood.

6           And so apart from age, is the fact that there

7 were more Marines relevant in assessing the results of

8 the study?

9           MR. TELAN:  Object to the form.

10      A.   Can you rephrase your question, please.

11      Q.   (BY MS. ELLISON)  Sure.

12           So in terms of the difference in sample size

13 of the civilian cohort and the Marine cohort, the fact

14 that there were three times as many Marines would be

15 relevant in assessing the results; right?

16           MR. TELAN:  Same objection.

17      A.   I don't think so.  I think in this case, age

18 would be more important.  I mean, if -- you could have

19 had 100,000 teenagers and -- or a million teenagers, and

20 the result would be the same.

21      Q.   (BY MS. ELLISON)  And the confidence interval

22 is more narrow for the Marine study, looking at Table 6,

23 than compared to civilians; correct?

24      A.   Well, not relevant in my opinion.

25      Q.   The fact that the confidence interval is more
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1 narrow is not relevant?

2      A.   In this case --

3      Q.   So going to -- sorry, I don't mean to cut you

4 off.

5      A.   In this case, I don't see the relevance of it.

6      Q.   Going to Table 7, which is on page 76.

7      A.   Yes.

8      Q.   And this is entitled "Odds ratio for

9 cumulative TCE exposure in Marines at Camp Lejeune

10 compared with those at Camp Pendleton."

11           Did you review this table in preparing your

12 report?

13      A.   I think I looked at this table probably, yeah.

14      Q.   And you will see that there are three exposure

15 groups -- low exposure, medium exposure, and high

16 exposure; correct?

17      A.   Correct.

18      Q.   And for the low exposure group, the odds ratio

19 is 0.86, with a 95 percent confidence interval of 0.47

20 to 1.59; correct?

21      A.   Yeah.

22           We are talking here of the Marines; right?

23      Q.   Yes.

24      A.   Yes.

25      Q.   And for the medium exposure group, the odds
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1 ratio is 0.87, with a 95 percent confidence interval of

2 0.46 to 1.62; correct?

3      A.   Correct.

4      Q.   And so at the medium exposure level, there's

5 no increased risk of PD for Marines stationed at Camp

6 Lejeune; correct?

7           MR. TELAN:  Object to the form.

8      A.   Correct.

9      Q.   (BY MS. ELLISON)  And there's also no

10 increased risk of PD for Marines stationed at Camp

11 Lejeune for the low exposure group; correct?

12           MR. TELAN:  Object to the form.

13      A.   Correct.

14      Q.   (BY MS. ELLISON)  And looking at the high

15 exposure group, there is a 0.29 -- or an odds ratio of

16 0.29, with a 95 percent confidence interval of 0.08 to

17 1.0; correct?

18           MR. TELAN:  Object to the form.

19      A.   Correct.

20      Q.   (BY MS. ELLISON)  And so there was also no

21 increased risk of PD for Marines stationed at

22 Camp Lejeune at the high cumulative TCE exposure level

23 in this table; right?

24           MR. TELAN:  Object to the form.

25      A.   Correct.

Page 86

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 87 of 345



1      Q.   (BY MS. ELLISON)  And these findings are

2 relevant in assessing the dose-response relationship of

3 TCE and PD; correct?

4           MR. TELAN:  Form objection.

5      A.   I don't think so.

6      Q.   (BY MS. ELLISON)  Why?

7      A.   Because we know that all the data are

8 negative.  I mean, the table we discussed earlier

9 already showed that there was absolutely no association

10 found in the Marine population.  And here they tried to

11 divide the Marine population, which was all negative,

12 into three classes.

13           And so the fact that, you know, 0.86, 0.87,

14 the third one is 0.29, happened that way.  If it were

15 0.88, would I consider it a dose-response?  No, I would

16 not.

17           So all the data are negative, and so I'm not

18 surprised that it could come up negative as -- in this

19 table and under this type of classification.  I think,

20 again, reasonably, my professional opinion is that

21 age -- the age issue that we discussed earlier, it's

22 more important.

23      Q.   This table shows that there is no linear dose

24 relationship; right?

25           MR. TELAN:  Form objection.
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1      A.   This table shows that when they tried to

2 divide the -- between low, medium, or high exposure, a

3 population, which was all negative, remained all

4 negative.

5      Q.   (BY MS. ELLISON)  And so to my --

6      A.   I mean -- sorry.

7      Q.   I apologize.  I don't mean to cut you off.

8           But in looking at the dose relationship, there

9 isn't one here just based on the low, medium, and high

10 exposure levels we discussed?

11           MR. TELAN:  Form.  Asked and answered.

12      A.   There is no dose-response relationship, no.

13      Q.   (BY MS. ELLISON)  And if we turn to Table 12,

14 which is on page 86, you will see that there are -- oh,

15 I apologize.

16      A.   Yes.

17      Q.   At Table 12, there's also three exposure

18 groups, right, low, medium, and high?

19      A.   Yes.

20      Q.   And I apologize.  I got ahead of myself.

21           Table 12 is looking at the cumulative exposure

22 for workers at Camp Lejeune when compared to

23 Camp Pendleton; right?

24      A.   Yes.

25      Q.   And so these are the civilian employees;
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1 right?

2      A.   Yes.

3      Q.   And here there's also no linear dose

4 relationship when looking at the Parkinson's disease

5 categories; correct?

6           MR. TELAN:  Object to the form.

7      A.   Correct.  There's not -- there's not a linear

8 response in that we go from 2.78 to 3.47 to 2.86, so

9 it's kind of...

10      Q.   (BY MS. ELLISON)  And these findings are

11 relevant to analyzing the dose-response relationship of

12 TCE and PD; correct?

13           MR. TELAN:  Object to the form.

14      A.   This specific table, this specific data, what

15 do they tell me?  What does this data tell me?

16           Well, first of all, that the recent increase

17 with an increasing exposure -- assuming the

18 classification of low, medium, and high is correct

19 because I don't know that -- is not the type of linear

20 dose-response that I would love to get from my own --

21 from my own experiments as well.  Still is higher in the

22 medium exposure and high exposure than the low exposure.

23 I would not consider this strong evidence for a

24 dose-response, but as I say, I never base my thought on

25 a single study.  It's the overall picture that I try to
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1 look at.  And so for this specific study, the numbers

2 are what they are.

3      Q.   (BY MS. ELLISON)  And if you turn to page 10

4 of the 2018 morbidity study.

5      A.   Okay.

6      Q.   You'll see at the bottom of page 10, the

7 authors note -- at the sentence starting with "However,

8 results of this study need to be interpreted with

9 caution for several reasons."

10           Do you see that?

11      A.   Yes.

12      Q.   And the authors list "the low response rate

13 and small numbers for some of the diseases of interest

14 resulted in wide confidence intervals."

15           Do you see that?

16      A.   Yes.

17      Q.   You do not note this limitation in your

18 report; right?

19      A.   No, I don't specifically say that.

20      Q.   The authors next note that selection bias

21 could have impacted the results; right?

22      A.   That's what they say, yes.

23      Q.   And you did not include that limitation in

24 your report?

25      A.   I wrote as limiting -- limitation the fact
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1 that "overall responses to the survey was only

2 31 percent, and the medical confirmation was obtained in

3 50-60 percent of all cases."  This to me were clear

4 limitation.

5           And then I'm glad that the author themselves

6 acknowledged the limitation of their own study.  Because

7 as we discussed earlier, good scientists usually do that

8 because they know that they're not perfect, and there's

9 always something not perfect in their studies, so...

10      Q.   Did you consider how selection bias could have

11 impacted the results of the study when considering the

12 morbidity study?

13      A.   No, I haven't done any specific consideration

14 to that.

15      Q.   And next the authors note that the results --

16 in the next paragraph, the authors note that the

17 "results could have been impacted by exposure

18 misclassification bias"; right?

19      A.   Yes, I see this.

20      Q.   And you do not note that in your report;

21 correct?

22      A.   No, I didn't.

23      Q.   Did you consider the impact of exposure

24 misclassification bias on this study when forming the

25 opinions in your report?
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1           MR. TELAN:  Object to the form.

2      A.   No.  I -- as you can see from my report, I

3 devote one-third of the page with a short summary of the

4 study.  So I didn't repeat a lot of the things written

5 in the original report in my report.  I simply put down

6 my general evaluation of the report and...

7      Q.   (BY MS. ELLISON)  Understood.

8           MR. TELAN:  I didn't know if he was finished

9 but --

10      Q.   (BY MS. ELLISON)  Oh, sorry, I didn't mean to

11 cut you off.

12           MR. TELAN:  That's okay.

13      A.   It's okay.

14      Q.   (BY MS. ELLISON)  And if I ever do, feel free

15 to let me know that you were still answering.

16           And so next you -- looking back at your report

17 on page 11, you discuss Goldman's 2023 study; correct?

18      A.   Yes.

19           MS. ELLISON:  And we can go ahead and mark

20 that as the next exhibit.

21           MR. MICELI:  Which one is this one?

22           MS. ELLISON:  Goldman 2023.

23           And I believe this is 7.

24           Thank you.

25           (Exhibit Number 7 marked for identification.)
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1           MR. TELAN:  I think you're the first court

2 reporter that has got a sticker printer.  That's pretty

3 awesome.

4           THE WITNESS:  A sticker, nice.

5      Q.   (BY MS. ELLISON)  And so do you recognize

6 Exhibit 7 as the Goldman 2023 study you discuss in your

7 report?

8      A.   Yes.

9      Q.   And this study is entitled "Risk of

10 Parkinson's Disease Among Service Members at Marine

11 Corps Base Camp Lejeune"; right?

12      A.   Yes.

13      Q.   And this study is limited to the time frame

14 April 1975 through December 1985; right?

15      A.   Yes.

16      Q.   And the population was the same population

17 used for a previous study by Dr. Bove; correct?

18           MR. TELAN:  Object to the form.

19      Q.   (BY MS. ELLISON)  Or are you aware that -- are

20 you aware that the population that Goldman 2023

21 considered was the same as the Bove studies?

22           MR. TELAN:  Form.

23      A.   Well, I assume that since they're talking

24 about Marines and other personnel at Camp Lejeune Base

25 there may be some overlap at least.  I don't know
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1 whether it was exactly the same population, but

2 certainly there was an overlap.

3      Q.   (BY MS. ELLISON)  You state in your report

4 that risk of PD was found to be 70 percent higher in

5 Camp Lejeune veterans; correct?

6      A.   Yes.

7      Q.   And that's in reference to this study?

8      A.   Yes.

9      Q.   That number is taken from Table 3; right?

10      A.   Let's see.

11           Yes.

12      Q.   And you also note in your report, Goldman

13 2023 -- and this isn't quoting from it, from your

14 report, but Goldman 2023 concluded an odds ratio of 1.7,

15 with a confidence interval -- with a 95 percent

16 confidence interval of 1.39 to 2.07, when comparing the

17 Camp Lejeune cohort to the Camp Pendleton cohort;

18 correct?

19      A.   Yes.

20      Q.   However, when Dr. Goldman limited the cohort

21 to PD diagnosed before January 13, 2017, he concluded an

22 OR of 1.28, with a 95 percent confidence interval of 1.0

23 to 1.64; correct?

24      A.   Correct.

25      Q.   And January 13, 2017, is when designated --
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1 when PD was designated as a presumptive

2 service-connected condition for veterans who served at

3 Camp Lejeune between August 1953 and December 31, 1987;

4 correct?

5      A.   I think so.

6      Q.   Once news of the presumptive service-based

7 connection condition was released, this could have

8 biased the population or actions of the participants;

9 correct?

10           MR. TELAN:  Object to the form.

11      A.   I wouldn't know what to answer to this.  I

12 don't know.

13      Q.   (BY MS. ELLISON)  You would agree that the

14 odds ratio changed when the population was limited to

15 those with -- diagnosed with Parkinson's disease before

16 January 13, 2017; right?

17      A.   The numbers are different.  There's 1.70

18 versus 1.28, yeah.

19      Q.   And do you think that that -- the change in

20 numbers could be attributed to the presumptive

21 service-based condition?

22           MR. TELAN:  Object to the form of the

23 question.

24      A.   I -- I'm not familiar with the whole issue

25 that you are talking about enough to say anything, you
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1 know, one way or another.

2      Q.   (BY MS. ELLISON)  And you'll see here that

3 statistical significance also didn't persist when only

4 looking at those diagnosed with PD prior to January 13,

5 2017; correct?

6           MR. TELAN:  Object to the form of the

7 question.

8      A.   Well, the first line shows 1.7, with

9 confidence interval 1.39 to 2.07.  Now, the other line

10 shows 1.28.  The 1.28 is certainly less, but 30-percent

11 increase is not something to ignore.  I mean, I think

12 it's important, 30-percent increase.

13           And then it's 1 to 1.64.  So the confidence

14 interval still very close, all in positive territory.

15 The p-value is 0.052, borderline for classical

16 statistical significance.  I should note that the

17 population number is lower, 257 versus 430.  So that

18 makes the first number stronger compared to the second

19 one.

20           So that's what I would say about this data.

21      Q.   (BY MS. ELLISON)  So in your view, if there's

22 a change in the sample size, does that change the power

23 of the study?

24      A.   It could affect, I think, the power of the

25 study.
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1      Q.   Does it always affect the power of the study?

2      A.   Don't know that that's the case, but

3 usually -- well, usually -- often you see that increase

4 the size and you get different type of data at least.

5      Q.   Okay.  And in your report, you do not

6 discuss -- or do you discuss any of the limitations of

7 this study?

8      A.   Let's see.

9           I don't think I consider any other limitation

10 to the study.  I'm just reading, again, my writeup of

11 Goldman et al. 2023.  No.

12      Q.   And looking at your report on page 11, you

13 also cite to Dorsey 2024; correct?

14      A.   Yes.

15      Q.   Do you recall reviewing this study in

16 preparing the opinions in your report?

17      A.   Yes.  Since I discussed this study here, I

18 certainly read the paper.  This was a paper about

19 attorneys.

20      Q.   Yes.  Hits close to home.

21           MS. ELLISON:  And we can go ahead and mark

22 that as Exhibit 7.

23           THE COURT REPORTER:  I think it's 8.

24           MS. ELLISON:  Or 8, sorry.  I read 7 on my

25 paper.
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1           MR. MICELI:  Don't argue with the machine.

2           MS. ELLISON:  I would never, My Future

3 Overlords.  I can't believe that's on record.

4           (Exhibit Number 8 marked for identification.)

5      Q.   (BY MS. ELLISON)  And do you recognize -- no,

6 you're fine.

7           Do you recognize Exhibit 8 as the Dorsey study

8 you cite to in your report?

9      A.   Yes.

10      Q.   And this study is a cohort study of lawyers,

11 as you mentioned, located in an office tower that were

12 potentially exposed to TCE and PCE from a dry cleaner

13 across the street; correct?

14           And I apologize.  I see that you're reviewing.

15 I can ask once you've taken time.

16      A.   Okay.

17      Q.   And so this is a cohort study of lawyers who

18 were potentially exposed to TCE or PCE in an office

19 tower from a dry cleaner across the street; correct?

20      A.   Yes.

21      Q.   And employment at the law firm for over one

22 year was the only criteria for being considered exposed

23 to TCE or PCE; correct?

24      A.   I guess so.

25      Q.   And there's no actual information on
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1 individual exposure levels; correct?

2      A.   No.

3      Q.   There is no information on when the

4 contamination started; correct?

5      A.   You're talking about contamination, but it was

6 more like -- yeah, it was contamination due to the

7 previous existence of a dry cleaning facility.  Maybe

8 you -- that's what you meant.

9      Q.   Yeah.  I apologize.  That was poorly worded on

10 my end --

11      A.   Okay.

12      Q.   -- so I can rephrase my question.

13           There is no information about when the

14 contamination began in the dry cleaners across the

15 street from the tower that the lawyers were in; correct?

16           MR. TELAN:  Object to the form.

17      A.   I don't recall they had this information.

18      Q.   (BY MS. ELLISON)  The authors did not control

19 for other possible chemical exposures; correct?

20      A.   Correct.

21      Q.   Dr. Costa?

22      A.   Yes.

23      Q.   Oh, sorry, I don't know if you heard my

24 question.

25      A.   Sorry.
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1      Q.   No problem.  And we'll break for lunch soon.

2 I know we have been going for a while.  But I'll just

3 finish questioning on this one, if that's all right.

4           The authors of Dorsey did not control for

5 other possible chemical exposures to the cohort

6 observed; correct?

7      A.   I don't think they did.

8      Q.   And -- oh, I apologize.

9      A.   I think it was kind of a strange study.  And I

10 don't think the authors make a lot about it.  The

11 numbers were low.  It's kind of weird, attorneys living

12 near a dry cleaner, but they found something.  And this

13 is what I mentioned, the proportion of PD in the exposed

14 group, and exposed was defined -- as we said, was higher

15 than expected based on age, 5.1 percent versus

16 1.7 percent.  The number of PD cases was higher in

17 exposed group, four versus one, so the numbers are very,

18 very, very low.  And the results were not statistically

19 significant.

20           So I devote six -- or no, five lines to this

21 study just to acknowledge if there was, it could be

22 relevant to the whole issue, but probably little impact

23 on my line of reasoning or so --

24      Q.   Understood.

25      A.   -- my conclusion.
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1      Q.   And the authors did not control for family

2 history of Parkinson's disease, despite 16 percent of

3 participants in the tower reporting a family history of

4 PD; correct?

5           MR. TELAN:  Object to the form.

6      A.   Well, as I said earlier, family history of PD

7 is not indicative of another person getting PD.  Because

8 unless there may be some, you know, mutation that are

9 transmitted referring to juvenile Parkinson's, specific

10 parkin, or other mutation, the LRRK2 mutation.

11           Otherwise, as we said, there's not a strong

12 genetic basis for the disease, and so that would not be

13 my major worry, the fact that they didn't consider the

14 history -- personal history of Parkinson's, the families

15 of all the attorneys.

16           MS. ELLISON:  Okay.  We can go ahead and take

17 a break, if that --

18           THE WITNESS:  Okay.

19           MS. ELLISON:  -- works for all.

20           THE VIDEOGRAPHER:  The time is 11:55 a.m.

21 We're going off the record.

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

23                  reconvened at 12:45 p.m.)

24

25
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1                    AFTERNOON SESSION

2                        12:50 P.M.

3                         --000--

4

5           THE VIDEOGRAPHER:  The time is 12:50 p.m., and

6 we're back on the record.

7

8                   EXAMINATION RESUMED

9 BY MS. ELLISON:

10      Q.   Before we broke for lunch, we had just

11 discussed Dorsey, if you'll recall.

12      A.   Yes.

13      Q.   Next in your report, you have Bove 2024 on

14 page 12; correct?

15      A.   Yes.

16      Q.   And you reviewed this study in forming the

17 opinions in your report; correct?

18      A.   Yes.  I reviewed this study.

19      Q.   Okay.

20           MS. ELLISON:  So we'll go ahead and mark that

21 as Exhibit 9.

22           (Exhibit Number 9 marked for identification.)

23      Q.   (BY MS. ELLISON)  And you will recognize

24 Exhibit 9 as Bove's 2024 "Evaluation of mortality among

25 Marines, Navy personnel, and civilian workers exposed to
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1 contaminated drinking water at USMC Base Camp Lejeune:

2 A cohort study"; correct?

3      A.   Correct.

4      Q.   And in this study, Bove compared a

5 Camp Lejeune cohort to a Camp Pendleton cohort; correct?

6      A.   Correct.

7      Q.   And the exposures for those at Camp Lejeune

8 were not directly estimated; right?

9      A.   Yes, I agree.

10      Q.   Okay.  And the exposures were assumed based on

11 assignment or employment, as well as duration of these

12 assignments and employments; correct?

13      A.   Yes.

14      Q.   And are you aware -- and so duration was

15 considered in determining exposure for the dose-response

16 analysis; correct?

17      A.   Yes.

18      Q.   And this is an indirect measurement; correct?

19      A.   With exception of measuring directly

20 metabolite in the urine or some other biomarker in

21 individuals.  Yeah, it's a form of indirect exposure

22 assessment.

23      Q.   Understood.

24           And on page 5, you'll see one, two -- the

25 third full paragraph starting with "Results."
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1           Do you see where I am?

2      A.   Yeah.

3      Q.   The authors state, "Results of the duration

4 analyses should be interpreted with caution because

5 monthly contamination levels fluctuated considerably

6 between 1972 and 1985"; correct?

7      A.   That's what is written here, yes.

8      Q.   And because the measurement of exposure was

9 indirect, the data would have included persons who lived

10 or worked at areas of Camp Lejeune not serviced by

11 contaminated water systems; correct?

12      A.   I don't know about that.

13      Q.   Do you know whether all of the water systems

14 at Camp Lejeune were contaminated?

15      A.   I think not all were contaminated.  A couple

16 of them come up quite often and -- forgot the names, but

17 Hat Point -- sorry, I don't remember the term -- the

18 names.

19      Q.   That's fine.  I think Hadnot Point is what you

20 were referring to.

21      A.   Okay.

22      Q.   In Bove 2024, the authors did not have data on

23 other risk factors for the health outcomes considered;

24 correct?

25      A.   I don't know about that, if they had other
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1 data that -- I don't know.

2      Q.   If you turn to --

3      A.   This focused on TCE and PCE, I see.

4      Q.   If you turn to page 11 of this study, you'll

5 see the third full paragraph states, "A study weakness

6 was lack of data on risk factors such as smoking,

7 alcohol consumption, and occupational history before and

8 after active-duty service or employment at Camp Lejeune

9 or Camp Pendleton."

10           Did I read that correctly?

11      A.   That's what this --

12           MR. MICELI:  Where were you reading?  I'm

13 sorry.  I'm sorry.  Okay.  Thank you.

14      A.   That's what is written here, yes.

15      Q.   (BY MS. ELLISON)  And in your opinion, is the

16 lack of data on these risk factors relevant when

17 considering the findings of this study?

18      A.   I think this may be limitations.

19           So they say alcohol consumption.  It's usually

20 taken as a measurement, as any type of information.

21 Also, in terms of -- in terms of Parkinson's, don't

22 think it has a lot of relevance.

23           Occupational history before and after

24 active-duty service or employment in Camp Pendleton or

25 Camp Lejeune, yeah, they may be potentially --

Page 105

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 106 of 345



1 theoretically, could be relevant if, you know, they were

2 being a dry cleaner before or something like that.

3           The third one is smoking.  Smoking would be

4 more relevant because smoking is a protective type of

5 factor in Parkinson's disease.  And so having

6 information on smoking would have been interesting or

7 useful.

8      Q.   And --

9      A.   But --

10      Q.   Oh, I apologize.

11      A.   No.  But, again, they -- it's good that they

12 don't overstate their findings.  They say, okay, this is

13 what we find, but this is also the limitation of our

14 study, so -- and this is always in the general concept

15 of not basing anything on a single study but looking at

16 the whole picture.  That's very important.

17      Q.   And looking at Table 4, the results for

18 Parkinson's disease, the results are not statistically

19 significant; correct?

20           MR. TELAN:  Object to the form.

21      A.   I don't know what they say.  Are you talking

22 about Table 4, page 9, the unadjusted and adjusted --

23      Q.   (BY MS. ELLISON)  Correct.

24      A.   -- those?

25      Q.   Yes.
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1      A.   Well, they show -- they show as a ratio of

2 two, so a twofold increased risk of mortality due to

3 exposure.

4           Again, if you look at these numbers with all

5 statistical approach, you look -- you see the first

6 number of the confidence interval, you see that's below

7 1, you conclude that's not statistically significant.

8           But as I mentioned earlier, I think the field

9 of epidemiology has evolved so that you don't dismiss

10 this information just because the traditional statistics

11 may not be significant.  It states here between 0.9 and

12 then 5, more or less, so I would say there was a lot of

13 individuals that are on one side of the one point.

14      Q.   Are you aware that Bove 2024 did not consider

15 statistical significance?

16      A.   I don't know what his conclusions were.  I

17 didn't write it in my -- in my short writeup on this

18 study.

19           Where do you find his own statement on this?

20      Q.   Are you familiar with the term "confidence

21 interval ratio"?

22      A.   I've heard of it, yes.

23      Q.   Would you be able to offer a definition?

24      A.   Not really.

25      Q.   Have you come across confidence interval
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1 ratios in other epidemiological studies?

2      A.   No.

3      Q.   Have you used confidence interval ratios in

4 any of your own work?

5      A.   No.

6      Q.   In Bove 2024, the comparison group was the

7 Camp Pendleton cohort; correct?

8      A.   Yes.

9      Q.   And would it be relevant to your analysis of

10 Bove 2024 if Camp Pendleton was contaminated with TCE or

11 other VOCs?

12           MR. TELAN:  Object to the form of the

13 question.

14      A.   Well, are you stating a fact, or are you --

15 it's a -- what do you say? -- hypothetical question?

16      Q.   (BY MS. ELLISON)  That's a good question.

17           Are you aware of whether there was

18 contamination at Camp Pendleton?

19           MR. TELAN:  Object to the form.

20      A.   Well, I'm aware that Camp Pendleton, as all

21 U.S. Army, whatever, bases, there is some type of

22 contamination.  They use chemicals, so -- but I think

23 several of the papers, reports I've read, indicate that

24 there was significant differences between the type and

25 the amount of contamination present at Camp Lejeune
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1 compared to other bases, including Camp Pendleton.

2      Q.   (BY MS. ELLISON)  In the methods section on

3 the first page of Bove 2024, halfway down, it states,

4 "Camp Pendleton's drinking water was not contaminated

5 with industrial solvents."

6           Do you find the fact as the authors stated

7 that Camp Pendleton's drinking water was not

8 contaminated to be relevant to how you analyze the

9 study?

10           MR. TELAN:  Object to the form.

11      A.   So he says that Camp Pendleton's water was not

12 contaminated, and that's fine for me to learn that.  You

13 mentioned an opposite thing.  You mentioned the fact

14 that it is contaminated, or hypothetically, if it were

15 contaminated.

16           I see this as Camp Pendleton chosen as a

17 control group.  So I would assume that the Marines were

18 a homogenous group, and they were eating or drinking or

19 doing other things similarly in the two camps.  So the

20 different thing was the exposure.  And I always assumed

21 that at Camp Pendleton there was no exposure, or if

22 there were exposure, it was much lower than the one in

23 Camp Lejeune.

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

25 mentioned, it was the control group, would the fact --
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1 if there were contamination by solvents at

2 Camp Pendleton, would that be relevant?

3           MR. TELAN:  Object to the form of the

4 question.

5      A.   Well, if you -- if you compare two things are

6 the same, you don't see the differences.  So I assume

7 there were differences.

8      Q.   And the last epidemiological study that you

9 have in this section is Goldman 2024, which we can mark

10 as Exhibit 10.

11           (Exhibit Number 10 marked for identification.)

12      Q.   (BY MS. ELLISON)  And, Dr. Costa, do you

13 recognize what was just marked as Exhibit 9 -- or 10 as

14 the Goldman 2024 study you considered in your report?

15      A.   Yes.

16      Q.   And this is the same Goldman that published

17 the twin study that we discussed earlier; correct?

18      A.   Yeah, this is Dr. Samuel Goldman.  I don't

19 know him personally.  And he's the first author of the

20 twin study that we discussed earlier, the 2023 study

21 that we discussed earlier, and also this 2024 study.

22      Q.   And the population in the Goldman 2024 study

23 is the same as the population Goldman analyzed in his

24 2023 study; correct?

25      A.   I think this was presented as a follow-up of
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1 his previous study, so I assume it is.

2      Q.   And it's also the same population that Bove

3 considered in his 2024 study that we just discussed too;

4 right?

5           MR. TELAN:  Object to the form.

6      A.   I think there may be a good type of overlap

7 among this population, I mean.

8      Q.   (BY MS. ELLISON)  And Goldman 2024 limited the

9 population or the study to only those that received

10 health care -- or those individuals that received health

11 care through VHA or Medicare; correct?

12      A.   Should be written somewhere.  I'm trying to

13 locate where they talk about this.

14      Q.   And it's -- if you look at --

15           (Simultaneous crosstalk.)

16           (Court reporter clarification.)

17      Q.   (BY MS. ELLISON)  If you look on page 1734,

18 under "Results" -- page 1734, under "Results."

19           Do you see the "Results" section?

20      A.   Yes.

21      Q.   And you'll see the authors state that "the

22 analytic cohort involved 84,824 veterans from

23 Camp Lejeune who used VHA or Medicare health services"?

24      A.   Yes.

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

2      A.   Yes, that's what this says.

3      Q.   But Goldman 2024 did not limit the population

4 to diagnosis before 2017 as he did in Goldman 2023;

5 correct?

6           MR. TELAN:  Object to the form.

7      A.   I don't recall, but if you say so, that's

8 okay.

9      Q.   (BY MS. ELLISON)  Goldman 2024 also inferred

10 exposure; correct?

11      A.   I guess you're correct.

12      Q.   They inferred exposure on -- based on

13 residential location and time?

14      A.   Yes.

15      Q.   And they didn't have other data on lifetime

16 exposure; correct?

17      A.   No.

18      Q.   On page 12 of your report, you state -- it's

19 towards the bottom, the second-to-last statement --

20 "Exposed personnel registered a significantly faster

21 disease progression, as evidenced by a reduced time to

22 psychosis, fractures and falls."

23           Do you see that?

24      A.   Yes.

25           MR. TELAN:  Anna, I don't think you read the
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1 complete sentence.  You started mid-sentence without --

2           MS. ELLISON:  Yeah, I can go ahead and read

3 the whole sentence into the record.

4      Q.   (BY MS. ELLISON)  It starts, "Compared to

5 individuals with PD not exposed to volatile organic

6 compounds, VCOs" -- but I think you meant VOCs --

7 "exposed personnel registered a significant faster

8 disease progression, as evidenced by a reduced time to

9 psychosis, fractures and falls"; correct?

10      A.   Correct.

11      Q.   However, Goldman 2024 did not observe an

12 earlier age at PD diagnosis and exposed individuals;

13 correct?

14      A.   Did I write this?  I didn't write this.

15      Q.   Are you referring to the statement in your

16 report?

17      A.   Could you please repeat the question.

18      Q.   Sure.  I apologize.

19           Goldman 2024 did not observe an earlier age of

20 Parkinson's diagnosis in exposed individuals; correct?

21           MR. TELAN:  Object to the form.

22      A.   What he observed, that I gathered from the --

23 from reading the paper what he observed was a faster

24 disease progression associated with TCE exposure

25 compared to the progression of PD in known exposed

Page 113

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 114 of 345



1 individuals.  That's the only thing I gathered from this

2 paper.

3      Q.   (BY MS. ELLISON)  Understood.

4           And so he -- so in terms of progression, you

5 note the findings there, but he did not observe an

6 earlier age of diagnosis as it relates to --

7      A.   I didn't write about that.

8      Q.   Sorry, let me just finish my question.

9      A.   Oh, sorry.

10      Q.   No, I apologize.  I know we're kind of in the

11 weeds.

12           But Goldman 2024, we spoke about progression.

13 But in the study, the authors did not observe an earlier

14 age of PD diagnosis for exposed individuals; correct?

15           MR. TELAN:  Object to the form.

16      A.   Well, you're making a statement, and I do not

17 find any comment of mine in my report writeup.  I should

18 read carefully, again, the paper to be able to answer to

19 your question directly --

20      Q.   (BY MS. ELLISON)  Understood.

21      A.   -- so...

22           MR. TELAN:  Do you want him to do that, or do

23 you want him not to do that?

24           MS. ELLISON:  No.

25           MR. TELAN:  Okay.
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1      Q.   (BY MS. ELLISON)  Well, I mean, if you want to

2 review it and then see if you can answer my question,

3 but I think I'm --

4      A.   It would take some time to look at -- read the

5 paper again.

6      Q.   As I understand it, you didn't offer an

7 opinion as to the question that I asked?

8      A.   Yeah.

9      Q.   Do you have an opinion as it relates to the

10 rate of progression -- or the earlier age of PD

11 diagnosis as I ask you without reviewing it further?

12           MR. TELAN:  Form objection.

13      A.   Top of my head, without the proper reading --

14 and so I would say that it doesn't -- he doesn't focus

15 on this but on this other aspect, not to an early age of

16 PD.

17      Q.   (BY MS. ELLISON)  Understood.

18           If a chemical increased the rate of

19 progression of PD, then the latency period would also be

20 sped up; correct?

21           MR. TELAN:  Object to the form.

22      A.   Sorry, but you have to repeat this question

23 because it's complicated.

24      Q.   (BY MS. ELLISON)  So if a chemical increased

25 the rate of progression of Parkinson's disease, then
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1 would the latency period also be sped up?

2           MR. TELAN:  Object to the form of the

3 question.

4      A.   Well, the latency period -- what do you intend

5 by latency period here?

6      Q.   (BY MS. ELLISON)  The period between -- I

7 guess, before diagnosis, from exposure to diagnosis?

8           MR. TELAN:  Object to the form.

9      A.   Well, I think here in this paper, the

10 diagnosis was made of PD.  And he's comparing PD with

11 exposure and PD without exposure, okay.  And he noticed

12 and reports that -- the progression of symptoms, so the

13 aggravation, slow aggravation of the disease, which has,

14 as you know, many different manifestations.  It's faster

15 if it goes along with an exposure than if it's just

16 without an exposure.

17           This is what I can say about this paper.

18      Q.   (BY MS. ELLISON)  Understood.  And thank you.

19           You do not discuss Sallmén et al. 2023 in your

20 report; correct?

21      A.   That's correct.

22      Q.   It is cited in your materials considered list;

23 correct?

24           MR. TELAN:  Object to the form.

25      A.   Is it cited?
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1      Q.   (BY MS. ELLISON)  Or you provided -- are you

2 aware that you provided a supplemental materials

3 considered list in this case?

4      A.   Yes.

5      Q.   And are you aware that the Sallmén et al.

6 study is included on the supplemental materials

7 considered list?

8      A.   Yes.  I can explain this.

9           When I did my search for the methodology on

10 PubMed that I mentioned, this paper by Sallmén et al.

11 didn't come up.  I didn't find it.  And so when I wrote

12 my report, it was not included in my report.  It's not

13 cited in my bibliography, it's not discussed, as you

14 mentioned, because I had not seen it.

15           More recently, I was made aware that I

16 should -- there was this paper that I overlooked for

17 some reason, didn't find it.  And so I did, I did look

18 at it.

19      Q.   So you didn't --

20      A.   And this is a Finnish study; right?

21      Q.   Yes.

22           So you did not review Sallmén prior to

23 submitting your report?

24      A.   Exactly.

25      Q.   And so you did not consider it in forming the
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1 opinions in your report?

2      A.   I did not consider it because I didn't see it,

3 yeah.

4      Q.   Understood.

5           And so you reviewed it after your report was

6 submitted, the Sallmén et al. study?

7      A.   Yes.  Yes.  I reviewed it.  And if I recall,

8 this is a study down in Finland, the Finnish population,

9 in which they looked at different solvents, and they

10 looked for association between Parkinson's disease and

11 many, many different solvents, including TCE, I guess.

12           They also had a very strange way to categorize

13 people for exposure.  So, if I recall, they used some

14 Finnish registries to determine a potential exposure to

15 these solvents.  So, again, there was no measurement of

16 exposure.

17           And the conclusion of this study was that

18 there was no association between any of the solvents

19 that they looked at and Parkinson's disease.

20           I cannot comment on the technicality of this

21 paper and say it was a very good study or it was not.  I

22 can just take the information as they are.  So in this

23 study, in the Finnish population, they didn't find any

24 association between the two.

25           What I noticed, once I was made aware of this
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1 study, I went back to PubMed and said, well, let's see

2 if this author has published anything else.  Because

3 maybe, you know, for some reason I didn't find it.

4           And I found that they had published a paper a

5 few years earlier and with what seemed to be the

6 similar -- the same population, but lower numbers, so

7 their lower number.  And they actually had found an

8 association with TCE exposure and PD in that first

9 study, which was not replicated in this larger study.

10 So this is what -- I can comment on this too.

11           And the reason they are not here in my report

12 is because I wasn't aware of one or another before that.

13      Q.   Understood.

14           MS. ELLISON:  And we can go ahead and enter

15 the Sallmén study as Exhibit 11.

16           (Exhibit Number 11 marked for identification.)

17           MR. MICELI:  This is 11, you said?

18           MS. ELLISON:  It is.

19      Q.   (BY MS. ELLISON)  And do you recognize this

20 study that we just marked as Exhibit 11, Dr. Costa?

21      A.   Yes, I do.

22      Q.   And this is the Sallmén study that we were

23 just discussing; correct?

24      A.   Yes.

25      Q.   And if you flip -- or I guess it's on the
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1 front page, on page 39.  You'll see the paragraph that

2 starts, "Among environmental exposures, smoking tobacco

3 and caffeine intake are associated with lower risk of

4 PD."

5           Do you see that?

6      A.   No.  Where is it?

7      Q.   Oh, it's the second full paragraph on page 39.

8      A.   Oh, okay.  Sorry.

9      Q.   And you'll see later on in that paragraph the

10 authors mention specifically chlorinated hydrocarbons

11 like trichloroethylene.

12           Do you see that?

13      A.   Yes.

14      Q.   And to read the full sentence, they state,

15 "Some studies indicate greater risk of PD or

16 parkinsonism with exposure to lead, copper, and

17 pesticides, and welding fumes containing manganese.

18 Similarly, solvents are suspected, especially

19 chlorinated hydrocarbons like trichloroethylene."

20           Do you see that?

21      A.   Yes.

22      Q.   And they cite to references, 11 through 14, to

23 their report.

24           If we go to reference 11 --

25      A.   Yes.
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1      Q.   -- this is the Goldman 2012 study that we

2 discussed; correct?

3      A.   Twin study, yes.

4      Q.   And the Guehl study is Reference Number 12;

5 correct?

6      A.   The Guehl study, I don't remember.

7           Did I cite that?

8      Q.   You consider that in your report as a case

9 report; correct?

10      A.   Oh, okay.  Okay.  Yeah, okay.

11      Q.   And then Reference Number 13 is the -- a

12 Pezzoli study.

13           Do you see that?

14      A.   Pezzoli.

15      Q.   Did you consider this in writing your report,

16 the Pezzoli study?

17      A.   No, I don't think so.  Did I cite it?

18           No, I did not.

19      Q.   Did the Pezzoli study come up in your

20 literature review search?

21      A.   No, it didn't.  If I may ask you, is this a

22 review paper or an experimental study?

23      Q.   I believe it's a review paper, but I do not

24 have it in front of me, and I do not have a copy to show

25 you.
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1      A.   Okay.

2      Q.   I guess, just generally, it's not included in

3 your materials considered list; correct?

4      A.   It's correct.  Looking at the title of this

5 Pezzoli and Cereda paper, "Exposure to pesticides or

6 solvents and risk of Parkinson's disease," I would say

7 it's a review paper, so not an experimental study.  But

8 I haven't seen it, so I don't know for sure.

9      Q.   If it was a review paper, would you not have

10 considered it?

11      A.   Well, I cited many review papers.  Yes, I

12 would have considered putting together with review

13 papers.

14      Q.   And I guess my question is -- I guess,

15 wondering why it wasn't included, is it because it

16 didn't come up in your --

17      A.   Didn't come up.  Didn't come up, yeah.

18      Q.   And the last citation they have is Reference

19 Number 14, the Vlaar paper.  It's entitled "Association

20 of Parkinson's disease with industry sectors:  A French

21 nationwide incidence study."

22           That's not included in your report either.

23      A.   Yeah, this also didn't come up.  From the

24 title, it looks like in France they tried to see whether

25 there was association between being diagnosed with PD
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1 and working certain jobs, I guess.  Because there are

2 certain occupations that seem to be associated with PD,

3 you know, because maybe they involve certain exposures.

4      Q.   And the -- you mentioned earlier that Sallmén

5 updated and expanded upon an earlier study by the same

6 authors; correct?

7      A.   Yes, same study -- I think the first author of

8 the previous one was Nielsen, which is probably

9 Number 17 in the Sallmén -- reference in the Sallmén

10 paper.

11      Q.   And Sallmén is a nationwide Finnish case

12 control study that included individuals who were between

13 the ages of 45 and 84 years of age; correct?

14      A.   Correct.

15      Q.   And they looked at -- or observed these

16 individuals from 1995 to 2014; correct?

17      A.   You said 1995.  I don't -- I don't remember

18 this.

19      Q.   Or I apologize.  It's 1965.

20           If you look under "Methods" on page 40, you

21 will see PD cases in 1965 to 2014 were obtained.

22      A.   Okay.  Okay.  Yes.  Yes.

23      Q.   And the authors identified 17,187 PD

24 incidences and comparable movement disorder cases using

25 the Social Insurance Institution of Finland; correct?
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1      A.   Yes.

2      Q.   And there were 35,738 controls selected;

3 correct?

4      A.   Correct.

5      Q.   This is a larger study population than any of

6 the Goldman studies we discussed; correct?

7      A.   This is a large population, yes.

8      Q.   And it's larger -- it's a larger study

9 population than any of the Bove studies we discussed?

10      A.   I should look back at the numbers, but it's

11 possible that it's one of the largest, yes, population.

12      Q.   And let's look at the results of this study,

13 if we turn to Table 2 on page 43.

14      A.   Yes.

15      Q.   Are you there?

16      A.   Yes.

17      Q.   So the authors considered different exposure

18 levels -- or different -- I should be specific.  The

19 authors considered different cumulative exposure levels;

20 correct?

21      A.   Correct.

22      Q.   And looking specifically at trichloroethylene,

23 the first cumulative exposure group was between 0 and

24 4.9, correct, PPM per years?

25      A.   Yes, that's what this says.
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1      Q.   And this is the lowest level; correct?

2      A.   Yes.

3      Q.   And at this lowest level, the authors found

4 that there was no increased risk of Parkinson's disease

5 following TCE exposure; correct?

6      A.   Correct.

7      Q.   And the next exposure level considered is

8 between 5 and 14.9 PPM per years; correct?

9      A.   Correct.

10      Q.   And this is the medium or middle cumulative

11 exposure group; right?

12      A.   Yes.

13      Q.   And for the middle cumulative exposure group,

14 there was no increased risk of PD following TCE

15 exposure; correct?

16      A.   Correct.

17      Q.   And then there's also the highest cumulative

18 exposure group, which is between 15 and 225 PPM per

19 years; correct?

20      A.   Correct.

21      Q.   And, again, there was no increased risk of PD

22 at this highest exposure level; correct?

23           MR. TELAN:  Object to the form.

24      A.   Correct.

25      Q.   (BY MS. ELLISON)  And the author -- in
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1 considering these three exposure levels, these findings

2 are relevant when considering the dose-response

3 relationship between TCE and Parkinson's disease;

4 correct?

5           MR. TELAN:  Form objection.

6      A.   Can you repeat the question.

7      Q.   (BY MS. ELLISON)  Sure.

8           The authors considered multiple levels of

9 exposure of TCE; correct?

10      A.   It looks like the author considered three

11 different type of exposure, as you said, from 0 or less

12 than 0 to -- more than 0 to 4.9, 5 to 14.9, 15 to 25.

13           I have -- to me, it's unclear how they arrived

14 at these numbers.  And how do these numbers compare with

15 other numbers?  I couldn't figure that out from the

16 paper.  They certainly show that they analyze the three

17 different types of exposure, but are they comparable to

18 the exposure in other studies or not?

19           And that I couldn't figure out.  But I agree

20 with you that independently on the levels of exposure

21 that they determined was no association with PD.

22      Q.   When determining whether a dose-response

23 relationship exists, it's important to look at studies

24 that consider multiple levels of exposure; correct?

25           MR. TELAN:  Form objection.
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1      A.   Well, ideally -- ideally, you will have

2 multiple levels of exposure.  Also with difficulties

3 associated with defining exposure, I think it's not so

4 easy to do -- that's why maybe you would be able to

5 explain to me how they arrived at the -- these numbers

6 and how they relate to other numbers.  Because I truly

7 couldn't figure it out.

8           So I remain -- I remain with the doubts on --

9 what do they mean?  Yeah, there are three different

10 groups, low to high, but, you know, are we talking about

11 parts per million per years?

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

13      A.   I have no idea, I mean...

14      Q.   Would you need more information about the

15 study to determine whether the findings in Table 2 are

16 relevant to determine whether or not a dose-response

17 relationship exists between TCE and Parkinson's disease?

18      A.   It would be of interest to me scientifically

19 to understand how they arrived at these numbers.  And

20 maybe it's just I'm not an epidemiologist, so I don't

21 know the procedure that they use.  It's very possible

22 that's the problem.  But the only thing I can say is I

23 take it for the value I see that, without any critical

24 comments.

25      Q.   Moving on from epidemiological studies, next
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1 in your report you consider various case studies on

2 pages 12 and 13; correct?

3      A.   Yes.

4      Q.   And you would agree that case reports have

5 various disadvantages?

6      A.   I wouldn't call them disadvantages.  Case

7 reports are of interest -- are of interest in a global

8 vision of the issue.  So they provide some information

9 on specific situations where there was a PD development

10 after exposure, even sometimes long-term exposure to a

11 certain chemical.  And in that, they're relevant because

12 they are human data.  It's human data.

13           Now, if the only thing we have is a case

14 report, that certainly will not cut it for me.  But I

15 think that -- we have a total, I think, of -- how many?

16 14 -- 14 case reports.  And so to me, they add to the

17 evidence in humans that it could be a causal association

18 between TCE and PD.

19           Again, I like to repeat it.  In the context of

20 everything.  If you take them in isolation, then that's

21 not enough.

22      Q.   In your view, would these 14 case reports

23 alone be sufficient to conclude that there's a causal

24 relationship between TCE and PD?

25           MR. TELAN:  Object to the form.
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1      A.   No.  I just indicated that this alone will

2 not.  But they add to the overall set of information

3 that I had.

4      Q.   (BY MS. ELLISON)  One limitation of case

5 studies is that they don't have comparison groups;

6 correct?

7      A.   Yes.  These are case reports, and they're not

8 definitive studies, of course.  Sometimes in some papers

9 you have one single case report, the person did this and

10 then this happened.

11           Another one could have more than one.  Said,

12 okay, I have here five situations in which a person did

13 this and this developed.  Well, that's already better.

14 There's not only one, it's five or six.  And if it gets

15 repeated in different places with different types of

16 situations, all, in this case, involving TCE exposure,

17 then, you know, it acquires a little bit more strength.

18 Still not sufficient on its own, but adding to the

19 overall set of information.

20      Q.   Understood.

21           When looking at one case study, because

22 there's no comparison group, it's impossible to

23 determine whether the observed conditions are caused by

24 the exposure of interest or by other factors; correct?

25           MR. TELAN:  Object to the form.
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1      A.   Obviously case reports are not meant to be

2 plain studies.  They're just observations, okay.  So

3 you're correct, there's no control, but there's not

4 supposed to be a control in here, you know.  It is just

5 a reporting of something that happened.

6           I mean, if you let me go back to pharmacology,

7 which is my ancient initial studies, adverse drug

8 reactions are very important in the overall field of

9 pharmacology.  And they are reported like this, you

10 know, the doctor might give a drug, which is approved by

11 FDA, it's on the market, give a drug, and the person who

12 comes back and say, "Hey, my ear turns red after I take

13 this drug."

14           And, you know, you're supposed to notify FDA.

15 Say, "Well, you know, this was not included in the

16 potential side effects, you know, but this" -- and, you

17 know, if you are an FDA employee, you receive this

18 communication, you say, "Well, okay, you know, take the

19 drug, the ear is red.  So what."

20           But if 10, 20, 30 come up and report the same

21 observation, then maybe the FDA employee will say,

22 "Well, let's see.  Is it something serious?  Is it

23 something -- is it true?  Is there a coincidence, or is

24 there really an association between the drug and the red

25 ear?"
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1           And sorry for the stupid example that I made,

2 but just to make the point that this is a similar type

3 of report.  You know, you report something, and then it

4 would be useful, hopefully, to somebody.

5      Q.   (BY MS. ELLISON)  And because case studies

6 typically look at one person or one case, or in some

7 instances, a handful of cases, they typically provide

8 only anecdotal evidence; correct?

9      A.   It's not -- you mentioned "case study."  This

10 is not a case study; these are case reports.  So there

11 is nothing planned here.  There is no hypothesis.  There

12 is no experimental design.  There is nothing, you know.

13 They say, "Hey, Doc, I took this pill and my ear is

14 red," and report it.  So that's a limitation, if you

15 want.

16           But as I said earlier, if there are more than

17 one situations where this occurs, then it adds to the

18 whole picture of information that you have.

19      Q.   And I understood -- apologies.  I misspoke.  I

20 meant to say "case reports."

21           And so to ask the question again.  Case

22 reports provide anecdotal evidence; correct?

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

24 study, they're just observation on something that has

25 occurred.
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1      Q.   And, therefore, case reports may not represent

2 the broader population?

3      A.   Case reports, yeah, they do not represent the

4 whole populations.  And as I said, they have to be taken

5 as some additional information that we have.  By

6 themselves, I agree with all your alleged criticisms.

7 But if you look at the whole picture, they play a small

8 role in the overall evaluation.

9      Q.   And case reports can't control for

10 temporality; correct?

11      A.   Well, case reports usually control for

12 temporality in that if you look at the case reports

13 here, it says, you know, a man worked with

14 trichloroethylene for so-and-so years, and then he

15 developed Parkinson's disease.  Or, you know, there are

16 many -- there are many cases of different things.

17           (Court reporter clarification.)

18      A.   So there is a temporality.  I mean, first,

19 there is exposure, and then the Parkinson's develops.

20      Q.   (BY MS. ELLISON)  And can causation be proven

21 by one case study?

22      A.   Well, one case report?

23      Q.   Yeah.  I apologize.  I keep misstating.  Let

24 me state it again just for clarity of the record.

25           Can causation be proven by one case report?
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1      A.   No, that's not -- because obviously a person

2 could, for 20 years, use a lot of trichloroethylene,

3 okay, wash his hands and whatever.  Because it's used as

4 a degreaser, so it might have been if it was used a lot.

5 And then developed Parkinson's disease.  And you can

6 say, well -- you report.  That's what the word says, you

7 report this person was exposed for 20 years to TCE and

8 now he has Parkinson's disease.

9           But -- I'm playing here the devil's

10 advocate -- the person ate ice cream every day for

11 20 years, and now he has Parkinson's disease, okay.

12 Obviously, the first situation you don't have causality.

13 So, again, look at the whole picture, look at different

14 types of exposure, different types of case reports;

15 those are the important things.

16      Q.   Thank you.  And we can move on from case

17 reports now.

18           Next, you discuss animal evidence; correct?

19      A.   Correct.

20      Q.   And, first, you refer to Guehl et al. 1999;

21 correct?

22      A.   Yes.

23      Q.   And in Guehl, male OF1 mice were exposed to

24 TCE via IP injection at 0 or 400 milligrams per

25 kilograms per day; correct?
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1      A.   I'm reading Guehl et al. 1999?

2      Q.   Yeah.  And we can go ahead and --

3      A.   I've written here "with 40 milligram/kilo

4 TCE."

5           MS. ELLISON:  Yeah, we can go ahead and enter

6 this as Exhibit 12.  I have a copy here which might

7 help.

8           (Exhibit Number 12 marked for identification.)

9      Q.   (BY MS. ELLISON)  And do you recognize

10 Exhibit 12 as the Guehl et al. 1999 study?

11      A.   Yes, because it has a case report and an

12 animal study together, yes.

13      Q.   And you'll see on page 610 under "Experimental

14 Procedures and Results" --

15      A.   Yes.

16      Q.   -- that the mice were exposed to

17 400 milligrams/kilogram per day; correct?

18      A.   Yes.  Well, you are correct.  I wrote 40

19 instead of 400.  Yes, my mistake.

20      Q.   That's okay.

21      A.   Yeah.

22      Q.   It's a lot of information.

23      A.   It's 400, yes.

24      Q.   And you note in your report that the authors

25 observed that the "TCE-treated mice presented a
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1 significant lower number, about 50 percent, of tyrosine

2 hydroxylase (TH)-positive neurons in substantia nigra,

3 indicating degeneration of dopaminergic neurons";

4 correct?

5      A.   Yes.

6      Q.   And this is less than the 70 to 80 percent

7 required for PD symptoms to manifest in humans; correct?

8      A.   Theoretically, it's correct, but as I tried to

9 convey earlier, there are some considerations that need

10 to be made.  The first one is that a mouse here would

11 not develop Parkinson's disease like a human.  And so

12 it's difficult that we see, you know, tremors in the

13 hind leg or rigidity or so.

14           So we look at some biochemical morphological

15 signs of toxicity, seeing whether they are the same that

16 occurred in Parkinson's disease.  And so here they

17 found -- after 400 milligrams/kilo, not 40, they found a

18 50-percent decrease in the number of dopaminergic

19 neurons, which is a huge amount.  Okay.

20           Okay.  It's not 60 or 70 or whatever, you

21 know, but it's a huge amount.  And this is only after

22 four weeks, so one month of exposure.  We don't know

23 exactly the age of the animals.  Presumably they're

24 quite young animals.

25           So what I gather from your question was a
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1 small amount.  Say, what, it's only 50.  You need at

2 least 70 to get Parkinson's.  To me, 50 is huge amount.

3 This is a very -- in this experiment in this study, they

4 got severe dopaminergic damage.  And, again, I'm not --

5 I don't want to focus too much on the number -- the

6 absolute numbers.  Because as I mentioned earlier, this

7 60- to 80-percent loss needed to develop Parkinson's is

8 extrapolated from a lot of -- is not measured directly.

9 It's been extrapolated from other measurements.

10      Q.   Do you know -- or what was the basis of the 70

11 to 80 percent figure that you included in your report?

12      A.   Well, the -- as I mentioned earlier, this

13 is -- I didn't have a reference.  I didn't reference it,

14 as we discussed earlier.  But this is something that is

15 going around -- and, you know, if you want, I will be

16 able to find the reference and everything.  But it's

17 common knowledge among people in the field that the

18 brain has plasticity, and so you can damage dopaminergic

19 neurons up to a point.  If you exceed that point -- will

20 it be 55, 80, I don't know, but in that range -- then

21 you'll see the signs of Parkinson's disease.

22      Q.   Okay.  And the authors in Guehl noticed no

23 effect on motor function of the TCE-treated mice;

24 correct?

25      A.   Let's see.
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1           That's correct.  And, again, this is -- the

2 biochemical morphological end points are most

3 straightforward.  When you talk about behavioral --

4 motor behavior, well, you know, the humans walk on two

5 legs and then the mouse has four limbs, so it's more

6 difficult to observe behavioral -- sometimes in some

7 studies they found behavioral alteration.  But the fact

8 that in this -- this is a small study -- they did not

9 doesn't bother me, you know.  The important thing is

10 that they found this huge biochemical effect.

11      Q.   And there was only one dose of TCE

12 administered, or one level; it was the 400 milligrams

13 per kilograms per day; correct?

14      A.   In this study, yes.

15      Q.   And so no dose-response information can be

16 gathered; right?

17      A.   No.

18      Q.   Do you know how the 400 milligrams per

19 kilogram per day for five weeks -- for five days per

20 week for four consecutive weeks compares to

21 environmental exposures of TCE?

22           MR. TELAN:  Object to the form.

23      A.   No.  I don't feel comfortable in trying to do

24 any calculations to transform these numbers into other

25 exposure -- human exposure.

Page 137

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 138 of 345



1      Q.   (BY MS. ELLISON)  Understood.

2           And you state at the end of the Guehl section,

3 "Very similar results had also been seen with the potent

4 dopaminergic neurotoxicant MPTP."  And you cite to

5 Bezard 1997.

6           What similar results are you referring to

7 here?

8      A.   Let me see.  I need to find the Bezard paper.

9 Anybody have the Bezard paper?  No.

10      Q.   I apologize.

11      A.   The paper is "Effect of different schedules of

12 MPTP administration on dopaminergic

13 neurodegeneration" --

14           (Court reporter clarification.)

15      A.   I'm sorry.  I repeat myself.

16           The paper by Bezard et al. from 1997, it's

17 entitled "Effect of different schedules of MPTP

18 administration on dopaminergic neurodegeneration in

19 mice."

20           I don't remember this paper precisely, and we

21 don't have it here, but I assume that they injected,

22 gave to mice this MPTP, which is the top

23 Parkinson-inducing chemical.  And they looked at

24 tyrosine hydroxylase-positive cells, and so they found

25 similar results, so around 50 percent of loss.  This is
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1 what I would infer from this writing.

2      Q.   (BY MS. ELLISON)  Understood.

3           And next in your report you discuss Gash et

4 al. 2008; correct?

5      A.   Yes.

6      Q.   And you state that "adult male Fischer 344

7 rats were treated by oral gavage with 1,000 milligrams

8 per kilogram per day TCE"; correct?

9      A.   Yes.

10      Q.   And so in this study, again, only one dose was

11 evaluated; right?

12      A.   Yes.

13      Q.   And so no dose-response relationship could be

14 established?

15      A.   Not in this study.

16      Q.   And this study involved exposure doses that

17 were substantially higher than typical occupational

18 exposure levels in humans; correct?

19      A.   As I said earlier, I am -- I cannot

20 extrapolate these numbers to human exposure.  I must say

21 that when you do animal studies, you always use doses or

22 concentrations which are higher than the one you see in

23 humans.  You always use the higher doses because mice

24 and rats are more resistant than human.  And in the risk

25 assessment process, as a whole, you always assume that
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1 humans are more sensitive.

2           So you may argue per 1,000 milligrams per

3 kilo, it's a high dose, and I cannot argue with that.

4 But you also have to consider that this was only done

5 for five days a week for six weeks.  So very short --

6 very short type of exposure.

7           And it's common practice in -- when you do

8 animal studies to try to do shorter time, higher levels

9 of exposure even for convenience.

10           MS. ELLISON:  And we can go ahead and enter

11 Gash as -- I believe we're on Exhibit 13.

12           THE COURT REPORTER:  Yes.

13           (Exhibit Number 13 marked for identification.)

14      A.   Gash, yes.

15      Q.   (BY MS. ELLISON)  And is this the Gash 2008

16 that you discuss in your report?

17      A.   Yes, I think so.

18      Q.   And if you go to page 189.

19      A.   Yes.

20      Q.   You will see in the first paragraph the loss

21 of dopaminergic neurons in the SNpc was 45 percent;

22 correct?

23      A.   I cannot find it.

24           MR. TELAN:  Is that -- Anna, are you looking

25 at the sentence that starts on 188 that turns --
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1      Q.   (BY MS. ELLISON)  Yeah, I can read the full

2 sentence.

3           It starts on the bottom of page 188.  "This

4 visual assessment was confirmed by quantitative cell

5 counts showing significant losses, with approximately

6 45 percent fewer tyrosine hydroxylase-positive neurons

7 present in the substantia nigra of TCE-treated rats."

8      A.   Okay.  Yes.

9      Q.   So would you agree that the loss of

10 dopaminergic neurons in the SNpc was 45 percent?

11      A.   That's what it says here.

12      Q.   And looking at page 190, the captioned

13 Figure 3.

14      A.   Yeah.

15      Q.   This is about three quarters of the way down.

16 Do you see that the "tissue samples showed a 20 percent

17 loss of dopamine in the substantia nigra"?

18           I can read the full sentence.  I don't know

19 how to read the beginning of it.

20           "**P less than 0.01 F. HPLC-EC quantification

21 of postmortem tissue samples showed a 20 percent loss of

22 dopamine (DA) in the substantia nigra."

23           Do you see that?

24      A.   Yes.

25      Q.   And so the authors found a 20-percent decrease
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1 of dopamine levels in the tissue cells or the tissue

2 samples collected from the substantia nigra; correct?

3           MR. TELAN:  Object to the form.

4      A.   Yes.  I'm not surprised because most of the

5 dopamine would be in the vesicles toward the synapses,

6 so the presynaptic part.  And that would be located in

7 the striatum, so they're projected to another area.  So

8 you have the 45-percent loss of neurons in the

9 substantia nigra, and the 20-percent decrease in the

10 dopamine in the substantia nigra, but most of the

11 dopamine is not there anymore, it's in the vesicles

12 ready to be released when the stimulus arise for that

13 neuron.

14      Q.   (BY MS. ELLISON)  And both the 20 percent and

15 40 percent numbers are less than the 70- to 80-percent

16 loss required for PD symptoms to begin manifesting in

17 humans; correct?

18           MR. TELAN:  Object to the form.

19      A.   I should repeat that those numbers should be

20 taken with some grain of salt.  And that's -- it's true

21 that in humans, the estimate is about 60 to 80, and --

22 but the 45 percent that you have here, it's of highly

23 significance to me because, again, we are working with

24 an animal, short-term exposure.  We don't follow the

25 animals for a long time.  So there's a lot of other
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1 considerations.

2           And I would stay away from anything that would

3 cause 50 percent of my neurons to be damaged, although I

4 might not experience Parkinson's.  Well, at my age,

5 probably with the aging process, yes.

6      Q.   (BY MS. ELLISON)  Sorry, I don't mean to

7 cut...

8           In your report, you state 70 to 80 percent,

9 but now you're referencing a 60 to 80 percent.

10           Is your opinion that 60 percent is what's

11 required for the PD symptoms to begin manifesting in

12 humans?

13           MR. TELAN:  One second.  Object to the form of

14 the question.  It mischaracterizes prior testimony.

15      A.   I don't change what I said before.  Here I

16 wrote -- here I wrote -- what? -- 70-80.  I could have

17 written 60-80.  I would feel very comfortable with that

18 too.  These numbers are floating around, and they're

19 based on a lot of circumstantial evidence.  I'm not

20 aware of any specific study that systematically has

21 looked at the -- because to do that, you need to get the

22 measurements from group of humans, you know, as they

23 age, and so that's impossible to do.

24      Q.   (BY MS. ELLISON)  Is there any studies or

25 evidence that you can point to that shows that a
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1 45-percent dopaminergic loss in the SNpc is sufficient

2 to have PD symptoms begin manifesting in humans?

3           MR. TELAN:  Object to the form.

4      A.   I don't think there is this type of

5 information because the only studies I can -- I can

6 refer to are the one with MPTP.  In that case, you know,

7 MPTP, it's a particular molecule, very small molecule,

8 easily goes to the brain.  The mechanism is very

9 inducive for rapid effect.  Because once it gets in the

10 brain, MPTP is transformed in a toxic metabolite, which

11 is called MPP+.  And MPP+ is then taken up in the

12 dopaminergic neurons through the same transporters that

13 transport dopamine.

14           And once it gets in the neurons, it

15 accumulates, attaches to neuromelanin, accumulates there

16 and then is able to kill the neurons through a

17 combination of mitochondrial toxicities and oxidative

18 stress.

19           And so in that case, the effect is very

20 quickly.  But for the other -- for the other chemicals,

21 it's much slower.  And even in that case, I don't think

22 we have any information -- I don't think we have

23 information saying, hey, this younger drug addict had

24 60-percent loss in the brain.  We assume that they

25 had -- since they have the manifestation immediately, we
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1 assume they had at least about 60.  But, again, no

2 direct measurements have ever been done.

3      Q.   (BY MS. ELLISON)  And the authors also found

4 that there was no increase in mitochondrial complex 1

5 activity; correct?

6      A.   Let's see.  I have to find it.

7           Where are you reading this?  Excuse me.

8      Q.   I can find it on a break.  I can't find

9 exactly where it is, so we can return to this.  I don't

10 have the exact reference right now.

11           Next in your report, you discuss Liu et al.

12 2010; correct?

13      A.   Yes.

14      Q.   And in that study, you note that "Fischer 344

15 rats were given 200, 500 or 1,000 milligrams per

16 kilogram TCE by oral gavage for six weeks"; correct?

17      A.   Yes.

18           MS. ELLISON:  And we can go ahead and mark

19 this as -- I believe we're at Exhibit 14.

20           MR. MICELI:  Yep.

21           (Exhibit Number 14 marked for identification.)

22           MR. TELAN:  After you get through this one,

23 Anna, do you mind taking a break.  We've been about an

24 hour 15.

25           MS. ELLISON:  Sure.  Oh, yeah.
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1      A.   Liu, 2010.  Okay.

2      Q.   (BY MS. ELLISON)  And what I just marked as

3 Exhibit 14 is the Liu et al. paper that you discuss on

4 page 14 of your report; correct?

5      A.   Yes.

6      Q.   And you've reviewed this study?

7      A.   Yes.

8      Q.   If we turn to page 4, the very bottom, going

9 on to page 5, you'll notice that the authors found that

10 there was a total loss of 20.1 percent SNpc dopaminergic

11 neurons at the 200 milligrams per kilogram per day dose;

12 correct?

13      A.   Yes.

14      Q.   And for the 500 milligram per kilogram per day

15 dose, there was a loss -- a total loss of 25.6 percent

16 SNpc dopaminergic neurons; correct?

17      A.   Yes.

18      Q.   And at the dose of 1,000 milligrams per

19 kilogram per day, there was a total loss of 40.6 percent

20 of SNpc dopaminergic neurons; correct?

21      A.   Yes.

22      Q.   And at each of these doses, this is less than

23 the 70- to 80-percent loss required for PD symptoms to

24 begin manifesting in humans; correct?

25           MR. TELAN:  Object to the form.
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1      A.   These numbers are lower than the numbers you

2 indicated for humans, but I find these numbers quite

3 interesting.  First of all, they show dose-response.

4 Very clearly show dose-response.  We talked about

5 dose-response earlier.  And this is a classic example of

6 a good dose-response.

7           But by increasing the doses of TCE, you

8 increase the amount of dopaminergic damage, which

9 arrives in this case at around 40 percent, which in my

10 opinion it's an incredible effect.  Also, it may be

11 lower than that you need to do -- to have in a human to

12 manifest the symptoms, okay.

13      Q.   (BY MS. ELLISON)  In terms of what you just

14 stated, what do you mean lower than needed to manifest

15 in humans?  Are you referring to the doses?

16      A.   No.  I'm saying here you have a maximum of

17 41 percent.  Before we had 50, 45.  Here is 41.

18           In my opinion, they're all huge numbers, a

19 huge number.  I wouldn't wish to anybody to have

20 40 percent or there in dopaminergic neurons damaged by

21 anything.  Now, in terms of if you want to relate that

22 directly with humans, which in my opinion is

23 inappropriate to try to do in this direct comparison,

24 but in humans, the current line of thought is that you

25 need to destroy at least 60 to 80 percent of

Page 147

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 148 of 345



1 dopaminergic neurons for the clinical signs to be

2 present.

3           And these studies only looked at biochemistry.

4 Something that -- see, in human, we look at the clinical

5 signs.  Here -- but there is also all the damage to the

6 brain.  Here, we look at the brain, and the clinical

7 signs are less apparent because I've never seen a mouse

8 or a rat with tremor or bradykinesia or any of the other

9 manifestation of Parkinson's disease, you know.  So we

10 have to rely on the percentage.

11           And to me, the fact that 40 is different -- 45

12 or 50 are different 60 or 80 doesn't mean much, okay.

13      Q.   And do you know how these doses compare to

14 exposures at Camp Lejeune?

15           MR. TELAN:  Object to the form.

16      A.   I could not make a direct -- direct

17 representation of what they compare in humans, no.

18           MS. ELLISON:  Okay.  We can go ahead and take

19 a break.

20           MR. TELAN:  Okay.

21           THE VIDEOGRAPHER:  The time is 2:09 p.m.

22 We're going off the record.

23           (Brief break taken.)

24           THE VIDEOGRAPHER:  The time is 2:24 p.m., and

25 we're back on the record.
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1      Q.   (BY MS. ELLISON)  Dr. Costa, moving on, you

2 discuss the Sauerbeck paper from 2012, as well as Liu et

3 al. 2018; correct?

4      A.   Yes.

5      Q.   And then you discuss Keane et al. 2019; is

6 that right?

7      A.   Yes.

8           MS. ELLISON:  And we're going to go ahead and

9 enter Keane et al. as Exhibit 15.

10           (Exhibit Number 15 marked for identification.)

11           MS. ELLISON:  And can we go off the record,

12 actually, while I grab it.  I'm down a partner.

13           THE VIDEOGRAPHER:  The time is 2:25 p.m.

14 We're going off the record.

15           (Brief break taken.)

16           THE VIDEOGRAPHER:  The time is 2:26 p.m., and

17 we're back on the record.

18           MS. ELLISON:  And we'll mark Keane as

19 Exhibit 16, I believe.

20           THE COURT REPORTER:  15.

21           MS. ELLISON:  Or 15.  Thank you.

22           MR. MICELI:  Which one is this one?

23           MS. ELLISON:  Keane.

24           MR. TELAN:  '19.

25           MR. MICELI:  '19; is that right?
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1           MS. ELLISON:  Yeah, 2019 is when it was

2 published.

3           MR. MICELI:  Okay.

4      Q.   (BY MS. ELLISON)  Do you recognize this study,

5 Dr. Costa?

6      A.   Yes.

7      Q.   And you reviewed Keane 2019 in forming the

8 opinions in your report; correct?

9      A.   Yes.

10      Q.   And in this study, "Young adult C57BL/6 male

11 and female mice were treated with TCE"; correct?

12      A.   Yes.

13      Q.   And some mice were alternatively injected with

14 TaClo; correct?

15      A.   Yes.

16      Q.   And the TaClo, the dose, was 2 milligrams per

17 kilogram body weight over the course of eight weeks;

18 correct?

19      A.   The dose is correct; the duration I have to

20 check.  I have to find it.

21      Q.   If you look under the abstract on the first

22 page, the eight-week exposure.

23           Do you see that?

24      A.   Okay.  Yes.

25      Q.   And do you consider TaClo to be a potential

Page 150

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



1 metabolite of TCE?

2      A.   It's not a direct metabolite, but it's a

3 compound which is formed, if I recall, from a metabolite

4 of TCE, and then we're combining with an endogenous

5 molecule.

6      Q.   And TaClo -- in your report, you state that

7 TaClo decreased the number of dopaminergic neurons in

8 these mice; correct?

9      A.   Yes.  That's what was reported by Keane et al.

10      Q.   But in this study -- or can you point to where

11 that is reported by Keane?

12      A.   I have to read now.

13           MR. TELAN:  What was the question before that,

14 Anna?  I'm sorry, I lost it.

15           You asked him about --

16           MS. ELLISON:  Yeah.

17      Q.   (BY MS. ELLISON)  Well, Dr. Costa, you state

18 that TaClo decreased the number of dopaminergic neurons;

19 right?

20           MR. TELAN:  In the report?

21           MS. ELLISON:  And I'm asking if he can

22 identify where that is in the study.

23      A.   I have to find it.

24      Q.   (BY MS. ELLISON)  Yeah, and no rush.

25           MR. TELAN:  I'll object to the form of the
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1 question.

2      A.   I think it's Figure 4.  This is where TaClo

3 was injected.

4      Q.   (BY MS. ELLISON)  The authors don't report the

5 percentage of neurons lost for the TaClo-treated mice;

6 correct?

7      A.   They show the figure.  I don't know if they

8 put the correct -- the exact number, but -- let's see.

9           They basically report that the mice were

10 injected with TCE, and there was a 50-percent loss of

11 dopaminergic neurons.  And if they did the same

12 treatment to some other mice, mutant mice, they were

13 expected to be -- to have enhanced acceptability to TCE

14 because they had this mutation affecting alpha-synuclein

15 processing.  There they found 70-percent decrease or

16 higher decrease of dopaminergic neurons.

17           And then they say, "In another experiment,

18 TaClo was injected directly in mice, with the same

19 protocol as TCE, and at the dose of 2 milligram/kilo.

20 Also, TaClo did not cause any apparent behavioral

21 effects but decreased the number of dopaminergic

22 neurons."

23           So I don't say anything about percentage by

24 TaClo, but I refer to Figure 4.

25      Q.   And so -- and that shows graphs there, but a
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1 percent is not given for dopaminergic loss in

2 TaClo-treated mice; correct?

3           MR. TELAN:  Object to the form.

4      A.   Well, you can extrapolate.  From the figure,

5 you can see that -- you have -- the white bars are the

6 wild type, and the black bars are the mutant mice.  And

7 you can see that both TCE at the higher dose and TaClo

8 at the low dose of 2 milligrams per kilo, they both

9 decrease substantially the number of dopaminergic

10 neurons.  And TaClo on the right, they did that as the

11 same, very similar effect.

12      Q.   (BY MS. ELLISON)  And looking in the

13 conclusion section, the last sentence that goes into the

14 second column, do you see where it starts that "it is

15 possible"?

16           Under "Conclusion."  I believe it's the second

17 sentence in the paragraph.  It starts, "It is possible."

18      A.   It is possible, yes.

19      Q.   So the authors state, "It is possible that the

20 levels of DA cell death in the SNpc of treated animals

21 are insufficient to cause motor dysfunction since over

22 70 to 80 percent SNpc cell death is required before

23 behavioral deficits are seen"; correct?

24           MR. TELAN:  Object to the form.

25      A.   Yes.
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1      Q.   (BY MS. ELLISON)  Do you agree with that

2 statement?

3           MR. TELAN:  Object to the form.

4      A.   I don't know what they are referring to, but

5 they didn't observe any behavioral effects here.  It's

6 difficult to look at the -- to see behavioral effects in

7 animal.  But I assume they might refer to some papers --

8 animal papers where they find some behavioral effect.

9 Let's see.

10           Reference 1 is "Aging and Parkinson's disease:

11 Substantia nigra regional selectivity."  This is a 1991

12 paper, but I haven't read it, so I -- do you have it?

13      Q.   (BY MS. ELLISON)  No.

14      A.   I have no idea what it is, what they say.

15 Number 37 is -- the last one -- is a paper by Tillerson

16 et al.  It says, "Detection of behavioral impairments

17 correlated to neurochemical deficits in mice treated

18 with moderate doses of MPTP."  I haven't read this

19 paper, so I don't know exactly what they are talking

20 about.

21           What I take from this study, as a

22 toxicologist -- a neurotoxicologist is that mice were

23 given TCE.  The dose was a thousand milligram/kilo.  I

24 don't know why they picked this type of exposure twice a

25 week for eight weeks.  I have no idea why they chose
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1 that experimental design.  And they found 50-percent

2 decrease, which is similar to what we've seen in the

3 other studies.  And they also find that in this mutant

4 mice, the increase was higher; it was about 70 percent.

5           So I'm not looking at 60, 70, 80.  I'm just

6 looking at the whole picture.  And to me, this is

7 confirming previous results from the other studies.

8           What I found interesting in this is that

9 the -- you know, there is this hypothesis that TaClo

10 would be involved in TCE-induced neurotoxicity.  And so

11 they took TaClo, and they gave directly TaClo to the

12 mice.  And they found a loss of dopaminergic neurons,

13 which was similar to what they found in -- with TCE.  So

14 I think that's -- that's the relevance of this

15 particular paper.

16      Q.   Understood.

17           You also discuss Adamson et al. 2023; correct?

18      A.   Yes.

19           MS. ELLISON:  We can go ahead and mark that as

20 Exhibit 16.

21           (Exhibit Number 16 marked for identification.)

22      Q.   (BY MS. ELLISON)  Do you recognize what was

23 just marked as Exhibit 16, Dr. Costa?

24      A.   Yes.

25      Q.   Is this the Adamson study -- Adamson 2023 that
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1 you cite to in your report?

2      A.   Yes.

3      Q.   This study tested mice and rats exposed to

4 doses of TCE via inhalation; correct?

5      A.   Correct.

6      Q.   And the authors did not test other routes of

7 exposure; correct?

8      A.   Not in this study, no.

9      Q.   Have you reviewed inhalation studies before?

10      A.   Not too many, but I have, yeah.

11      Q.   You've served on review panels for EPA's IRIS

12 program; correct?

13      A.   I -- yeah, in the past I have, yes.

14           I don't remember which compounds I -- were

15 involved.

16      Q.   You served on a peer-review panel for

17 hexachloroethane; correct?

18      A.   If you find it somewhere, it's probably

19 correct.  I don't remember now.

20      Q.   And what is the EPA's IRIS program?

21      A.   The EPA IRIS program was a program by which

22 EPA convened a group of scientists, and they would

23 discuss a document provided by the IRIS program.  And

24 the document was usually written, if I recall, by EPA

25 personnel.
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1           And then they convened a group of external

2 people to review and discuss that report.  And then EPA

3 would take into account some of the comments or not.  I

4 don't know what they did.  And finally, they would

5 publish.  The report would come out as peer reviewed by

6 a number of people.

7           I recall I have served on this type of

8 committee on a few occasions, but I don't recall the

9 chemicals that were discussed.  Maybe the PBDEs, the

10 polybrominated diphenyl ethers.  Polybrominated diphenyl

11 ethers.  That was one.

12           You mentioned another one, which I don't

13 recall.

14      Q.   Hexachloroethane in 2010.

15      A.   It's possible.

16      Q.   You have reviewed papers involving the proper

17 methodology of extrapolating the results of animal

18 studies to humans; correct?

19      A.   Yes.

20      Q.   And so you were aware that the EPA provides

21 guidance as to how the results of animal studies should

22 be extrapolated from animals to humans; correct?

23      A.   Yes.

24      Q.   Using the human equivalent dose to extrapolate

25 inhalation exposure concentrations from animal studies
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1 to humans is not in accordance with EPA methodology;

2 correct?

3           MR. TELAN:  Object to the form.

4      A.   Could you please rephrase the sentence -- the

5 question.

6      Q.   (BY MS. ELLISON)  Are you aware of the term

7 "human equivalent concentration"?

8      A.   Vaguely.  I think the concept is to try to

9 make a number of considerations, which refer to

10 absorption, metabolism, and so on, in order to have an

11 animal exposure data which would be similar to human

12 exposure data.  So I'm aware of what it is.  I never had

13 to do this type of calculation, so I wouldn't know much

14 more than this.

15      Q.   And are you aware of the term "human

16 equivalent dose"?

17      A.   Yes.  That would be the dose that after all

18 this consideration, starting from the dose given to an

19 animal, you do all this consideration, and then you say,

20 well, for a human, it would be this dose, yes.

21      Q.   And the human equivalent concentration is a

22 framework that depends on the type of chemical, the

23 target region of the respiratory tract, and the

24 species-specific respiratory parameters; correct?

25      A.   I'm sure that respiratory parameters enter in
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1 the consideration that one makes; I'm sure about that.

2      Q.   Are respiratory parameters important to

3 consider when extrapolating animal data to humans?

4           MR. TELAN:  Object to the form.

5      Q.   (BY MS. ELLISON)  In inhalation studies.  I

6 should be clear.

7      A.   I've done inhalation studies myself with

8 diesel exhaust when I was looking at -- we were exposing

9 mice to diesel exhaust, and so particulate matter,

10 PM5 -- PM2.5.  And so I think in certain situations you

11 would consider the respiratory differences between a

12 mouse and a human.  But as I said, I never had to do

13 this type of calculations, so I would not be able to

14 comment further.

15      Q.   And -- well, you mentioned though that you did

16 perform an inhalation study; is that right?

17      A.   Yeah.  Data were just expressed as levels of

18 PM2.5 in the -- you know, in the air, basically, that

19 the mice were breathing.

20           And that was enough for us.

21      Q.   And we mentioned the 2010 toxicological review

22 of hexachloroethane that you -- do you recall serving as

23 a peer reviewer on that?

24      A.   Unfortunately, I don't.

25      Q.   That's fine.
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1      A.   I don't remember.  It was 2010, so 15 years

2 ago.  I don't remember.

3           Also, if I may, I don't recall whether there

4 was an actual meeting or if it was done by mail.  And in

5 that case, I remember even less because I didn't go

6 anywhere to meet the other reviewers and so...

7      Q.   And you mentioned that -- well, do you agree

8 that rodents have higher -- or different metabolic rates

9 than humans?

10      A.   Well, metabolism in rodents is certainly

11 different from metabolism in human.  But metabolism in

12 mice can be different from metabolism in rats.

13           Sometimes a human is closer to being like a

14 mouse, and sometimes a human is closer to be a rat.  It

15 depends on the system you're looking.

16           For example, it comes to my mind the

17 metabolism of aflatoxin.  Aflatoxin are natural toxin

18 that's very toxic, and it cause liver cancer.  And the

19 humans are very susceptible to liver cancer induced by

20 aflatoxin, and so are the rats.  But the mice are well

21 protected.  And this is because they have some metabolic

22 system very active, which are able to detoxify

23 aflatoxin.

24           So in this case, a human would be comparable

25 to a rat and not to a mouse.  So one has to look at a
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1 lot of different parameters, I think.

2      Q.   Understood.

3           And with inhalation studies in particular,

4 it's important to consider the differences in the

5 respiratory tract, the inhalation -- or respiratory

6 rates and other such differences between rodents and

7 humans; correct?

8           MR. TELAN:  Object to the form.

9      A.   Well, as I mentioned, for people who are much

10 into inhalation studies, there are a number of

11 considerations that they want to -- they might want to

12 make.

13           In this case, I have noticed that they're

14 exposing both rats and mice, and they expose these

15 animals to different concentrations of TCE.  So the rats

16 50 and the mice 100.  So it's a higher level.

17           And I'm sure there is a reason.  I don't

18 remember if they write it here or not, but I'm sure

19 there is a reason why they didn't do both 50 or both

20 100.  They certainly consider the difference between

21 mice and rats as we alluded to earlier.

22           They also indicate that this would be

23 equivalent to human exposure to eight parts per million.

24 I cannot comment on that.  I just -- I reported it here,

25 taking it from the paper -- what they wrote in the
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1 paper.

2      Q.   (BY MS. ELLISON)  On page 220 of Adamson, the

3 authors provide HED, which stands for the human

4 equivalent dose.  In the equation, there's the term

5 "animal correction factor."

6           Do you know what was considered in the animal

7 correction factor?

8      A.   No, I don't know.

9      Q.   And the authors note that allometric scaling

10 does not encompass difference in the metabolism of TCE;

11 correct?

12      A.   Yes.

13      Q.   Do you agree with that?

14      A.   They write it.

15           MR. TELAN:  Object to the form.

16      A.   I don't know because I'm not really -- I must

17 confess, I'm not really familiar with this type of

18 calculations, so I would feel uncomfortable saying

19 anything.

20      Q.   (BY MS. ELLISON)  Okay.  And you also discuss

21 Ilieva 2024; correct?

22      A.   Yes.

23           MS. ELLISON:  And we'll mark that as

24 Exhibit 17.

25           (Exhibit Number 17 marked for identification.)
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1      Q.   (BY MS. ELLISON)  And in your report, you note

2 that -- and -- or do you also recognize this as

3 Ilieva --

4      A.   Yes.

5      Q.   -- 2024?

6           You note that in this study female rats were

7 treated orally with TCE at the dose 200 milligrams per

8 kilograms for a duration of six weeks; correct?

9      A.   Correct.

10      Q.   And in the next sentence you start with the

11 statement, "Confirming previous findings, this treatment

12 caused an increase of oxidative stress in dopaminergic

13 neurons, mitochondrial damage, activation of microglia,

14 a reduction of mitophagy (a process of removal of

15 damaged mitochondria), increased neuroinflammation, and

16 a 45 percent loss of dopaminergic neurons."

17           What do you mean by confirming previous

18 findings?  What previous findings are you referring to?

19      A.   Well, let's start with the 45-percent loss of

20 dopaminergic neurons.  We have seen that in many

21 studies.  We've seen 50 percent, and now there was

22 45 percent, and then 50 again, and then 70.

23           So this has been shown in many other studies,

24 and so that's what this study is confirming.

25           And then here they find also -- they find also
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1 other effects, like oxidative stress, mitochondrial

2 damage, activation of microglia, and reduction of

3 mitophagy, and increased inflammation.  And if I look

4 back at the study on page 16, De Miranda et al. 2021,

5 here again we have other effects that had not been seen

6 before, so I guess I was referring to this.  One should

7 look at all the data, all the effects reported for each

8 study.  For example, Sauerbeck et al. 2012, on page 15,

9 we talk about decreased mitochondrial respiration, and

10 so -- and the one before, which was Liu et al. 2010,

11 talked about oxidative stress.

12           So what I meant by the sentence you're

13 referring to is that this study by Ilieva found things

14 that were very similar to what's reported by others in

15 other studies.

16      Q.   And Ilieva has to do with the LRRK2 protein;

17 correct?

18      A.   The LRRK2, yeah, kinase, yes.

19      Q.   And on page 19 of your report -- apologies.

20 One moment.

21           You state halfway down the first paragraph,

22 "Genetic mutations of the LRRK2 gene (resulting in a

23 gain-of-function) are one of the most common genetic

24 risk factors for PD, and individuals who carry such

25 mutations, already at increased risk for PD, may be
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1 particularly susceptible to the neurotoxic effects of

2 TCE"; correct?

3      A.   Yes.

4      Q.   Is it your opinion that the LRRK2 mutation

5 would be caused by the parent TCE molecule or

6 metabolite?

7           MR. TELAN:  Form objection.

8      A.   No.  This is not the -- this is not what I

9 meant.  One could have a mutation, a genetic

10 polymorphic.  This is in your DNA, okay.  You have this

11 mutation of the LRRK gene, which results in having a

12 higher LRRK gene activity.  So that's what gain of

13 function means.

14           And if you have this mutation, this mutation

15 is considered a risk factor for Parkinson's disease.  We

16 have discussed earlier there's a number of mutation that

17 have been associated with especially juvenile

18 Parkinson's disease.

19           So what the story here is, is that TCE can

20 cause an increase of LRRK2 activity.  Okay.  So you have

21 the mutation, you have increased activity.  You're

22 exposed to TCE, you have increased activity.  So that's

23 where the commonality is.

24           And people -- and the last part of the

25 sentence says, so if you already have the mutation, so
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1 you already have an increased LRRK activity, and you're

2 also exposed to TCE, which also increases LRRK activity,

3 you will be more susceptible to the effects of TCE.

4      Q.   (BY MS. ELLISON)  And so it is not your

5 opinion that LRRK2 mutations on their own can cause PD;

6 correct?

7      A.   Well, they -- they never cause, they

8 predispose somebody.  They consider risk factors, you

9 know.

10           Once you -- the causation is when you have

11 mutation in the cystic fibrosis gene.  Then that causes

12 the -- but in this case, it's different, it's a

13 predisposition factor, the genetic mutation.

14      Q.   And is that found from genetic testing,

15 whether someone has that as a risk factor?

16      A.   It can be done by genetic testing, yes.

17      Q.   Is there another way to find whether someone

18 is predisposed?

19           MR. TELAN:  Object to the form.

20      A.   I don't think so.

21      Q.   (BY MS. ELLISON)  Is it your opinion that in

22 addition to any LRRK2 mutation, environmental exposure

23 must also be present to cause Parkinson's disease?

24      A.   Once you have the LRRK mutation, yeah.

25 Possibly you need to have an exposure to trigger,
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1 basically, the fact of this mutation.  These are --

2 notice these are brand new things.  I mean, if you had

3 asked me about LRRK2 five years ago, I would have said I

4 don't know what you're talking about.  Okay.  So these

5 are very new type of -- type of knowledge that is

6 emerging -- has been emerging the last -- in the last

7 few years.

8           What is interesting about this study by

9 Ilieva, that's the last one we were discussing, is that

10 they -- if I recall, they tried some chemicals, which

11 were inhibitors of LRRK2 activity.  And they found that

12 the -- giving this chemical -- actually, it was one,

13 it's called MLi-2.  Giving this chemical, which is an

14 inhibitor of LRRK2 activity, the effects of TCE were

15 decreased.

16           So I thought these were -- from a

17 toxicological point of view, it's a very interesting

18 observation.  It kind of enhances the potential role

19 that this LRRK2 kinase has in the etiological mechanism

20 of Parkinson's disease.

21      Q.   Do you know whether exposure to pesticides can

22 cause a LRRK2 mutation?

23      A.   As far as I know, it has not been looked at.

24 Not that I'm aware of.

25      Q.   You mentioned that this is kind of an
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1 emerging -- these are newer studies.  In your opinion,

2 is there enough evidence to definitively say that LRRK2

3 mutations play a role in PD development following TCE

4 exposure?

5           MR. TELAN:  Object to the form.

6      A.   No.

7           I would say that starting from looking at the

8 genetic predisposition factors -- and this was probably

9 the reasoning, but I cannot think what they -- how they

10 reason exactly, but they might have reasoned this way.

11 You know, there is this -- there is this kinase, this

12 LRRK2 kinase.  We know that the genetic mutation that

13 leads to increased activity has been associated by other

14 studies, I guess, with Parkinson's disease.  Let's see

15 what -- whether TCE does anything to this kinase.

16           Having found that it does the same thing as a

17 mutation, so increases the activity, that probably has

18 given them thoughts of trying to inhibit it.  And indeed

19 they report that by inhibiting the kinase, they

20 alleviated all effects of the disease.

21           So it's too early to respond positively to

22 your initial question, but the field appears to be quite

23 promising from a mechanistic point of view.

24      Q.   (BY MS. ELLISON)  And do you know which LRRK2

25 mutations are associated with exposure to TCE?

Page 168

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 169 of 345



1           MR. TELAN:  Object to the form of the

2 question.

3      A.   I don't understand your question.

4      Q.   (BY MS. ELLISON)  Is it your understanding

5 that there are different types of LRRK2 mutations?

6      A.   What do you mean, associated with TCE?

7      Q.   Or following --

8      A.   The mutation is one thing, the exposure to TCE

9 is another thing.  They're different things.

10      Q.   Okay.  Is there only one type of LRRK2

11 mutation?

12      A.   Well, I assume there's a mutation which leads

13 to an increase in the activity.  It's a gain-of-function

14 mutation.

15      Q.   Understood.

16      A.   Okay.  So I apologize I don't make myself

17 clear, but you can have a genetic mutation.  And this

18 kinase, it's more active.  Okay.

19           Or you can have exposure to TCE and your --

20 this LRRK2 kinase is more active.  Okay.  We don't know

21 exactly how TCE can increase the activity of the

22 molecular level.  I don't think we know yet.  But the

23 genetic polymorphic and the exposure, they all lead to

24 an increased LRRK2 activity.  And if you put them

25 together, so if you put somebody with a mutation who
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1 gets exposure to TCE, they might give even more LRRK2

2 activity.

3           Now, not all details on this mechanism are

4 clear.  But I found it interesting that by giving

5 something that inhibits the activity of this kinase, you

6 could decrease the effect of TCE.

7      Q.   And moving on to the section of your report

8 regarding biological plausibility on page 19.

9           Would you agree that there's several

10 hypotheses as to how PD pathogenesis may originate due

11 to environmental exposure?

12           MR. TELAN:  Object to the form.

13      A.   Can I ask you to rephrase the question,

14 please.

15      Q.   (BY MS. ELLISON)  Sure.

16           In terms of how -- the pathology of PD, is it

17 your understanding that there are multiple complementary

18 or alternative hypotheses as to how PD originates in

19 humans?

20           MR. TELAN:  Object to the form of the

21 question.

22      A.   Well, there is known that you need to have a

23 certain number of effects -- well, you see in a certain

24 number of effects, which are loss of neurons, and so

25 increased dopaminergic neurons on that.  You have a loss
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1 of dopamine.  You have increased oxidative stress.  You

2 have a deactivation of microglia.  We have seen others.

3           And so chemicals that have been shown to cause

4 Parkinson's disease, they cause this type of effects in

5 animals.  Let's think about MPTP.  We said it earlier,

6 but also compounds like rotenone, which is a natural

7 insecticide, or paraquat, which is a herbicide.  They

8 also cause this type of biochemical morphological

9 changes in the brain.  Okay.

10           So not everything is clear-cut, but that can't

11 be said for a lot of different things in science, you

12 know.  Right now there are a number of hypotheses

13 supported by some experimental data.  I don't consider

14 them conclusive at all.  They need a lot of work that

15 needs to be done for confirming exploring alternative

16 pathways and so on.

17           But the -- for example, the TaClo -- the TaClo

18 hypothesis, it's reasonable, and it's supported by some

19 data.  The fact that mitochondria are involved.

20 Oxidative stress is involved.  This has been shown --

21 all the compounds associated with Parkinson's disease

22 have these effects.  And this effect on LRRK2, it's new,

23 hasn't been looked at for other chemicals known to cause

24 Parkinson's, but I hope that it will -- they will be

25 studied.
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1           And I also, in this paragraph -- in this

2 section of mine, I also added this thing on microbiome

3 and microbiota because that's a very hot field right

4 now.  And there are some initial studies suggesting that

5 this could be an alternative or mechanism, for example.

6 But, again, I don't take anything as conclusive, but

7 there are many different suggestions of things that

8 could be mechanistically linked to TCE and Parkinson's

9 disease.

10      Q.   (BY MS. ELLISON)  And we'll get to the

11 microbiome in just a minute.  But first, related to the

12 TaClo hypothesis, you cite to Lock 2013; correct?

13      A.   Where is that?

14      Q.   Yeah, it may not be on page 18, but you

15 include that in your list of references; correct?

16      A.   What's the name again?

17      Q.   The last name -- here, we'll go ahead and

18 enter as Exhibit 18, and we'll see if -- and just for

19 the record, I'm not sure if I see it in your materials

20 considered list.  And that's an apology from me.

21           MS. ELLISON:  So we'll go ahead and mark this

22 as Exhibit 18.

23           (Exhibit Number 18 marked for identification.)

24           MR. TELAN:  And what is that, Anna?  Sorry,

25 maybe --
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1           MS. ELLISON:  This is the Lock 2013, "Solvents

2 and Parkinson disease:  A systematic review of

3 toxicological and epidemiological evidence."

4      A.   Okay.  It's cited in my -- I want to find

5 where I cite it.

6           MR. MICELI:  This is 17; is that right?

7           MR. TELAN:  You said it was cited or it was

8 not?

9      A.   Okay.  On page 9 of my report, I had -- midway

10 on the section "Can TCE cause PD?," I have a sentence

11 which says, "Several reviews on the relationship between

12 TCE and PD have been published in the past decade."  And

13 I list them.  And Goldman 2010 -- the third one is Lock

14 et al. 2013 -- okay.

15      Q.   (BY MS. ELLISON)  And you recognize Exhibit 18

16 as Lock 2013; correct?

17      A.   I guess, yes.

18      Q.   And did you review this study or this review

19 in forming the opinions in your report?

20      A.   I should say that two of the authors are

21 former colleagues of mine.

22      Q.   Yeah, I saw that.  There's first Edward --

23 or --

24      A.   No, Ed Lock is English.

25      Q.   Dr. Zhang?
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1      A.   Yeah, Jing Zhang and Harvey Checkoway I know

2 very well.

3      Q.   And have you discussed this case at all with

4 Dr. Zhang?

5      A.   No.

6      Q.   And have you discussed the case at all --

7      A.   No.

8      Q.   -- with Dr. Checkoway?

9      A.   No, I haven't seen him in years.

10      Q.   So did you review this --

11      A.   I think --

12      Q.   Sorry, one second.  Just let me ask my

13 question for clarity.

14      A.   Apologies.

15      Q.   No problem.

16           Did you review this Lock 2013 in forming the

17 opinions in your report?

18      A.   I certainly read this paper.  And I'm pretty

19 sure I focused on the part where they discuss TCE.

20      Q.   And that's on page 10; correct?

21      A.   Correct.

22      Q.   And if you look at the bottom of page 10, the

23 last sentence -- it's a pretty long last sentence, but

24 I'll read it into the record.

25           "Despite this observation, extensive research
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1 has continued looking for an effect of TaClo on the DA

2 system and although TaClo inhibits mitochondrial

3 activity at complex I, similar to MPTP, and when

4 injected into the SNpc of rats produced an about

5 15 percent decline in neuron number, any link between

6 TaClo formation from TCE and damage to the SNpc seems

7 tenuous and probably misguided."

8           Did I read that correctly?

9      A.   Yes.

10      Q.   Do you disagree with that statement that I

11 just read?

12           MR. TELAN:  Object to the form.

13      A.   Well, that's -- this is their own opinion.

14 And remember that this paper was published in 2013 --

15 '12.  '13, I think.

16           So it was published even before the new TaClo

17 data were published.

18           So my response would be, well, that's your

19 opinion based on what was available at that time.  And

20 one has -- would have to ask them to look at the new

21 evidence and see whether they would still write the

22 sentence like this or change it.  I mean, I don't know.

23      Q.   (BY MS. ELLISON)  Only one study -- or one

24 animal study has detected TaClo following chronic

25 administration of TCE; correct?

Page 175

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 176 of 345



1           MR. TELAN:  Object to the form.

2      A.   If this is the information you gathered from

3 my report, that's correct.

4      Q.   (BY MS. ELLISON)  And that's Liu 2018;

5 correct?

6      A.   Yes.  But one has to ask whether he's the only

7 one who went looking for it, or a lot of people look for

8 it and didn't find it, so...

9      Q.   Do you mean whether there were other animal

10 studies that were looking for TaClo after TCE

11 administration but did not find positive results?

12      A.   Well, this seems to me what you were

13 inferring.  My comment was this is probably the only

14 study where somebody went in there, tried to measure,

15 found it, measure, reported it.

16           I'm not aware of anything else.

17      Q.   Okay.

18      A.   So maybe nobody else went in looking for it.

19      Q.   And are you aware, in Liu 2018, TaClo was

20 detected at parts per trillion?

21      A.   Yeah, 31 picogram per gram.

22      Q.   And would you agree that that's a very low

23 level?

24      A.   That's a low level, yeah.  You suspect it to

25 be a very low level, yeah.
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1      Q.   And you also cite on page 19 a paper by Lash

2 2000; correct?

3      A.   Sorry.

4      Q.   My apologies.

5           Sorry, on page 19 you cite to a paper by

6 De Miranda and Greenamyre; is that correct?

7      A.   Page 19 of my report?

8      Q.   Yes, at the bottom of the first paragraph.

9      A.   De Miranda and Greenamyre, yes.

10           MS. ELLISON:  And we'll mark that as

11 Exhibit 19.

12           (Exhibit Number 19 marked for identification.)

13      A.   I think it's a review paper, I think.

14      Q.   (BY MS. ELLISON)  And do you recognize what

15 was just marked as Exhibit 19 as the De Miranda and

16 Greenamyre 2020 study that you cite to in your report?

17      A.   Yeah.  It's not a study; it's a review paper.

18      Q.   But it's what you cite to in your report when

19 you cite to De Miranda and Greenamyre; correct?

20      A.   Yes.  Yes.

21      Q.   On page 18 -- or page 8 of the Greenamyre and

22 De Miranda paper --

23      A.   Okay.

24      Q.   -- at the bottom of the first paragraph, the

25 authors state, "These data indicate that chronic

Page 177

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 178 of 345



1 exposure to TCE may be required to produce TaClo at a

2 concentration that contributes to dopaminergic toxicity;

3 however, more studies are needed to assess whether TaClo

4 production is the ultimate dopaminergic toxicant

5 following chronic TCE exposure."

6           Do you see that?

7      A.   Yes.

8      Q.   Are you aware of whether other studies have

9 been conducted?

10      A.   I'm not aware of any other studies, other than

11 those I discuss in my report.

12      Q.   Do you agree that other studies are needed to

13 assess whether TaClo production is the ultimate

14 dopaminergic toxicant following TCE exposure?

15           MR. TELAN:  Form objection.

16      A.   I agree.  There are a few studies.  There is

17 an hypothesis.  Hypothesis makes sense.  Some studies --

18 the limited studies available seem to confirm the

19 hypothesis, but I fully agree that further studies are

20 needed to truly confirm the hypothesis and expand it and

21 so on.

22           The consideration I wrote in the biological

23 plausibility section of my report have not been taken,

24 as I said already, as definite answer -- mechanistic

25 answer to the issue.  I mean, there's a lot of stuff

Page 178

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 179 of 345



1 that needs to be done.

2      Q.   (BY MS. ELLISON)  Okay.  And I have another

3 paper here by Lash.

4           MS. ELLISON:  And this will be Exhibit 20.

5           (Exhibit Number 20 marked for identification.)

6      Q.   (BY MS. ELLISON)  Have you -- and so what I

7 just handed you was a paper by Lawrence Lash entitled

8 "Annual Review of Pharmacology and Toxicology

9 Trichloroethylene:  An Update on an Environmental

10 Contaminant with Multiple Health Effects."

11           Have you reviewed this paper before?

12      A.   This paper just came out in 2025, so it was

13 not included in my report, which preceded this date, but

14 I have looked at this paper recently after it came out,

15 yes.

16      Q.   Are you aware that this paper was also

17 supplemented in your materials considered list by

18 counsel?

19      A.   Yes.

20      Q.   Was it your decision to add this study to your

21 materials considered list?

22           MR. TELAN:  Object to the form of the

23 question.

24      A.   No.  The story is simply that when I was made

25 aware that there was the Sallmén study, which I had not
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1 found, I went to look at -- said, well, maybe there's

2 something new that has come out -- and, sure, it is not

3 in my report because it's new -- and I think I found it,

4 so...

5      Q.   (BY MS. ELLISON)  And was the --

6      A.   That's probably why it was added to the list.

7      Q.   Was the Lash review provided to you by

8 counsel?

9           MR. TELAN:  Object to the form.

10      A.   You know, I don't remember.  It's more likely

11 that I download it from the web, from the PubMed.

12      Q.   (BY MS. ELLISON)  Did you come across it in

13 just a typical literature review search you were doing?

14           MR. TELAN:  Object to the form.  Asked and

15 answered.

16      A.   Yes, I -- by doing just TCE, TCE came out.

17      Q.   (BY MS. ELLISON)  And were you provided the

18 Sallmén study by counsel?

19      A.   Yes, I was provided the Sallmén study by

20 counsel.

21      Q.   On page 514 of the Lash paper, you will see

22 the bottom paragraph starting "Hence."

23      A.   Yeah.

24      Q.   The authors write, "Hence, there seem to be

25 multiple, potential mechanisms by which TCE can cause
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1 neurodegeneration.  What is uncertain, however, is the

2 role of each mechanism and the tissue dosimetry that

3 results in sufficient exposures to TCE, especially in

4 the environment, that can cause these neurological

5 effects"; correct?

6      A.   Correct.

7      Q.   Do you agree with the author's statement I

8 just read?

9           MR. TELAN:  Form.

10      A.   Well, it's a cautionary statement.  It says

11 there may be multiple potential mechanisms by which TCE

12 can cause neurodegeneration.  So it says it causes

13 neurodegeneration.  We don't know exactly why.  It could

14 be different things.  I agree with that.

15           The role that each potential mechanism plays

16 is not clear yet, and that's what he says.  The role of

17 each mechanism that can cause this effect is still not

18 known.  And also the tissue dosimetry is not referring

19 to Camp Lejeune, it's referring in general to potential

20 TCE exposure.  One has -- you know, with studies

21 progressing, one will have to do also this kind of

22 considerations.  Okay.

23           But, yeah, overall, I think it's an important

24 cautionary statement.  After this whole section where he

25 basically -- discusses basically the same papers that I
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1 discuss in my report, yeah.

2      Q.   (BY MS. ELLISON)  And do you agree that

3 there's not one definitive mechanism by which TCE can

4 cause neurodegeneration?

5      A.   Exactly how TCE could cause a

6 neurodegeneration is not known.  There are several

7 hypotheses, as we said.  But, you know, even if you take

8 a compound, MPTP, the king of Parkinson's

9 disease-causing chemicals, we know that there are

10 different mechanisms by which MPTP kills these neurons,

11 the dopaminergic neurons.  And we don't know whether one

12 is more important or the other more important.  They're

13 both important.  We know they occur, and so this is a

14 situation for -- call it, you know, jokingly that the

15 king of PD-causing chemicals.  But you can imagine if

16 the situation is like this for that chemical, for the

17 others, it's -- we are still behind because there are --

18 not enough studies have been done.

19      Q.   Okay.  And on page 18 of your report --

20      A.   18?

21      Q.   Yes -- you state, quote, at the very bottom of

22 the paragraph, "The mitochondria are the main target for

23 compounds, such as MPTP, that cause PD.  Inhibition of

24 mitochondrial complex I causes an impairment of

25 mitochondrial respiration with a resulting incomplete
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1 electron transfer within the mitochondrial respiratory

2 chain.  This leads to depletion of ATP (adenosine

3 triphosphate) and promotion of oxidative stress and

4 apoptosis of dopaminergic cells."

5           Did I read that more or less correct?

6      A.   More or less.

7      Q.   And you do not cite any sources in support of

8 this opinion; correct?

9           MR. TELAN:  Object to the form.

10      A.   That's common knowledge among toxicologists.

11 It simply says that mitochondrial -- effects of

12 mitochondrial are very important for all the compounds

13 that cause PD.  In fact, if you take MPTP, rotenone,

14 paraquat, TCE, they all damage the mitochondria.  And

15 here I'm just trying to explain why is that, you know.

16 I would have to cite biochemistry text.  I mean, this is

17 something you teach in class.  It's not anything crazy.

18           ATP is adenosine triphosphate.  And apoptosis

19 is a way of -- the way cells can die.

20      Q.   (BY MS. ELLISON)  Okay.

21      A.   It's called programmed cell death.

22      Q.   And so you did not rely on any sources in

23 forming this opinion; correct?

24      A.   No, I just know it --

25      Q.   Okay.
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1      A.   -- I mean.

2      Q.   And so do any of the references in your

3 materials considered list support this opinion?

4           MR. TELAN:  Object to the form.

5      A.   Say it again.

6      Q.   (BY MS. ELLISON)  Are there any sources in

7 your materials considered list you can point to in

8 support of this opinion?

9           MR. TELAN:  Object to the form.

10      A.   Not in my references.  If you want me to

11 provide you a chemistry -- a neurochemistry book, a

12 neurotoxicology book, or anything of that kind, this

13 information can be found easily.

14      Q.   (BY MS. ELLISON)  Okay.  And then you

15 mentioned earlier, and you discuss on page 19, an

16 alternative complementary mechanism involving gut

17 microbiota; correct?

18      A.   Yes.

19      Q.   And the role the gut microbiota plays in PD

20 etiology is not well established; correct?

21      A.   Correct.  This is all a new field.  I found

22 some information that may be pertinent to TCE, and so I

23 wrote them up.  But, again, they should be not taken as

24 something definitive.  It's just initial observation

25 that some people have made of a role of the microbiome
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1 and microbiota in Parkinson, of some effects that TCE

2 might have on the microbiota.

3           And so this is just new exploratory research

4 that might eventually lead to some interesting findings

5 in the future or may just turn out to be nothing.  I

6 have no idea.

7      Q.   Okay.  And you cite to Ilieva et al. 2022 in

8 your discussion; correct?

9      A.   Ilieva et al. 2022, yes.

10           MS. ELLISON:  And I think we are still getting

11 that document.  So we'll go ahead and take a break if

12 that's all right.

13           MR. MICELI:  Which one is that?

14           MS. ELLISON:  Ilieva 2022.  And we can discuss

15 that when we get back from the break, if that's all

16 right.

17           MR. MICELI:  Okay.

18           THE VIDEOGRAPHER:  The time is 3:25 p.m.

19 We're going off the record.

20           (Brief break taken.)

21           THE VIDEOGRAPHER:  The time is 3:39 p.m., and

22 we're back on the record.

23      Q.   (BY MS. ELLISON)  So before going off the

24 record, Dr. Costa, I mentioned Ilieva 2022, which you

25 considered in writing your report; correct?
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1      A.   Yes.

2           MS. ELLISON:  And so we'll mark Ilieva 2022 as

3 Exhibit 21.

4           (Exhibit Number 21 marked for identification.)

5      Q.   (BY MS. ELLISON)  And this study is entitled

6 "Oral ingestion of the environmental toxicant

7 trichloroethylene in rats induces alterations in the gut

8 microbiome:  Relevance to idiopathic Parkinson's

9 disease"; correct?

10      A.   Yes.

11      Q.   And in this study, the authors exposed female

12 Lewis rats to 0 or 200 milligrams per kilogram per day

13 TCE over six weeks via oral gavage; correct?

14      A.   Yes.

15      Q.   And the authors collected fecal samples to

16 analyze the gut microbiome; right?

17      A.   Yes.

18      Q.   The authors of Ilieva themselves do not draw a

19 conclusion as to the applicability of the study's

20 findings to environmental risk for Parkinson's; correct?

21      A.   Say it again, please.

22      Q.   The authors of Ilieva themselves do not draw a

23 conclusion as to the applicability of the study's

24 findings to the environmental risk for Parkinson's

25 disease; correct?
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1           MR. TELAN:  Object to the form.

2      A.   I don't know if it's correct because I don't

3 know which sentence specifically you're referring to.

4      Q.   (BY MS. ELLISON)  If you turn to page 7 of

5 Ilieva.

6      A.   Okay.

7      Q.   At the very bottom of page 7, the authors

8 write, "Though gut microbiome alteration is linked with

9 TCE ingestion in animal models, it remains unclear what

10 the functional implications of bacterial abundance mean

11 in the context of environmental risk for PD"; correct?

12      A.   Yes.

13      Q.   And so the authors limit the applicability of

14 their findings to environmental risk for Parkinson's;

15 correct?

16      A.   Yes.  What I say in my opinion is we give TCE,

17 we found the changes in the microbiota.  We know there

18 are changes in the microbiota in Parkinson's -- people

19 with Parkinson's disease.  Now, we don't have enough

20 information yet to make a strong connection between the

21 two.  And we cannot say yet, aha, we discovered the

22 mechanism, TCE damages microbiota and therefore it is

23 Parkinson's.  I think honestly I cannot say that.

24           These are very innovative studies because I

25 said the microbiome/microbiota field is now encountering
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1 a boom of research of interest, so -- and -- but nothing

2 definitely yet.

3      Q.   Okay.

4           Sorry, bear with me.

5           A direct comparison between rats exposed to

6 TCE and humans with Parkinson's is not possible;

7 correct?

8      A.   I don't know if it's not possible.  I don't

9 think it's been done yet.

10      Q.   And the microbiome of individuals -- of humans

11 is influenced by diet, medications, location of

12 residents, and potential alternative exposures; correct?

13      A.   I would agree with that, yes.

14      Q.   And variability between gut microbiome

15 abundances in humans is also common; correct?

16      A.   I think so.  I'm not a specialist in

17 microbiome and microbiota, but I would say so, yes.

18      Q.   And gut microbial abundance can also fluctuate

19 significantly for one individual on a day-to-day basis;

20 correct?

21           MR. TELAN:  Object to the form.

22      A.   That, I'm not sure.  I'm not convinced that

23 that's the case.  It could vary more between individuals

24 but not as much within an individual.  But, again, I

25 might be wrong because it's not my field.
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1      Q.   (BY MS. ELLISON)  Understood.

2           And if we look at Table 1 on page 21 of

3 Ilieva.  It's the last page also.  I'll fast-track.

4      A.   Okay.

5      Q.   Looking at Table 1, the human studies

6 considered by the authors do not consistently show that

7 individuals with idiopathic Parkinson's disease have a

8 decreased abundance of Blautia; correct?

9           MR. TELAN:  Sorry, what was that?  The last

10 word.

11           MS. ELLISON:  Blautia, B-l-a-u-t-i-a.

12           MR. TELAN:  The first word in that column.

13           MS. ELLISON:  I don't know how to pronounce

14 it.

15           MR. TELAN:  That's okay.

16      Q.   (BY MS. ELLISON)  And just, I guess, so my

17 question is at the top of your head.

18           The human studies are listed in the first row,

19 correct, in the row Blautia wexlerae?

20      A.   This must be supplemental material to the

21 paper, which I don't think I have seen before.  So I see

22 here a list of bacteria, the effect of TCE in the second

23 column.  And apparently what they found in studies in

24 Parkinson's disease patients; right.

25           Let's -- let me -- let me see what I found
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1 here -- I wrote.

2           Okay.  Here they say that TCE decreased the

3 Blautia wexlerae, and that apparently also occurs in

4 Parkinson's disease.  And this would be the column to

5 the right; right.  So there are one, two, three, four,

6 five -- eight or nine studies where there's a reduction,

7 like you find with TCE.  And there are a few studies

8 where they actually got the opposite effect.

9      Q.   There are three human studies that show an

10 increase in Blautia abundance and human studies of

11 Parkinson's patients; right?

12      A.   One, two, three, yeah.  And then there are --

13 one, two, three, four, five -- six that say the

14 opposite.

15      Q.   Okay.  And so there are not consistent

16 findings as it relates to Blautia abundance in human

17 studies; correct?

18           MR. TELAN:  Object to the form.

19      A.   That's the way science works and advances.

20      Q.   (BY MS. ELLISON)  And so there's not --

21      A.   Let's say that there is not 100 percent

22 consensus, but there is more studies where they found a

23 decrease than the one that found an increase, so...

24      Q.   And so you would agree that the findings as it

25 relates to human studies are not consistent with regards
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1 to Blautia abundance?

2           MR. TELAN:  Object to the form.

3 Mischaracterization.

4      A.   These are very exploratory studies, and so I

5 wouldn't draw much about this.  This is a new avenue.

6 As I said, the microbiome has never been considered for

7 anything except when you were on antibiotic therapy, and

8 then you may worry about your microbiome.  But now, the

9 way I see it from outside is microbiome can be involved

10 in anything.  All kinds of diseases, heart disease, CNS

11 disease, and so -- and so I think these exploratory

12 studies are in that direction.

13           In this case, this is a group studying TCE and

14 Parkinson's disease.  They explore this.  They found a

15 couple of changes with the TCE exposure in the Blautia

16 and in the bifidobacterium.

17           And so, justly, they went to look at the

18 studies done in just Parkinsonian patient, independent

19 of any exposure, and they found that for Blautia, the

20 majority of the studies, but not all the studies, went

21 the same way as the TCE results.  And for the

22 bifidobacterium, they want all the TCE results, so I

23 would take it like that and leave it like that.

24      Q.   (BY MS. ELLISON)  Are more studies needed in

25 order to understand the role that gut microbiota may

Page 191

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 192 of 345



1 play in the pathology of PD?

2      A.   Absolutely, yeah, I think so.

3      Q.   I want to discuss your section "Dose Level

4 Considerations."

5      A.   Yes.

6           MR. MICELI:  Are we done with this one?

7           MS. ELLISON:  Yes.

8      Q.   (BY MS. ELLISON)  In this section, you cite to

9 Goldman 2023, ATSDR 2017, Maslia 2016, Bove 2014,

10 Goldman 2024, and Adamson 2023; correct?

11      A.   Yes.

12      Q.   Fair to say these are the studies you relied

13 on in forming your opinion in this section?

14           MR. TELAN:  Object to the form.

15      A.   Yeah, I tried to summarize in this section all

16 the information that I could find in the other papers

17 where they provided measurements for contamination of

18 water in the -- in Camp Lejeune mostly.  And this is the

19 numbers that I reported.  I didn't do any major thinking

20 or any elaboration of these numbers.  I just took them

21 as they were.  And overall, they were indicative that

22 the TCE levels were kind of high compared to the known

23 standard, you know, maximum levels in water.

24      Q.   (BY MS. ELLISON)  And you do not cite to ATSDR

25 2018 in this section; correct?
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1      A.   I cite ATSDR 2017.  Is that 2018 also?

2      Q.   I can clarify.  The 2018 morbidity study that

3 we discussed earlier --

4      A.   Uh-huh.

5      Q.   -- that considered the different levels of

6 exposure to TCE, do you recall discussing that?

7      A.   Yes, yes.  So that's '18.

8      Q.   And you don't cite that in that section.

9      A.   I don't cite it, no.  I cite '17.  I have no

10 recollection why I cite one and not the other.  I don't

11 remember.

12      Q.   We discussed earlier that ATSDR 2018

13 considered a dose-response relationship; correct?

14      A.   Oh, that was the study where they looked at

15 the -- where they looked at the Marines and the other

16 personnel; is that correct?

17      Q.   Yeah, it's --

18      A.   We went through that.

19      Q.   It should be in your exhibits.  It's this

20 study.

21      A.   Yeah, we went through that.

22      Q.   And you'll recall there were different levels

23 of TCE exposure; correct?

24      A.   They tried to classify in three groups, low,

25 medium and high, and there was not the continuous
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1 increase in the dose-response.  Yeah, I remember that.

2      Q.   Okay.  And that was Exhibit 6, I believe.

3           You did not rely on ATSDR 2018 in forming your

4 opinions on the dose level considerations in your

5 report; correct?

6      A.   I wouldn't define these things opinions.

7 These are not opinions.  These are just numbers I took

8 from papers and said -- and repeated the number.  I

9 don't formulate any opinion here.  For example, I said,

10 "At the Hadnot Point drinking water, reconstructed TCE

11 concentration reached a maximum monthly average of

12 683 [sic] micrograms per liter during November 1983."

13           This is not my opinion, this is a sentence I

14 read in a paper and put it in.  The count -- so you have

15 altogether information on what different studies measure

16 or calculated as far as the levels of contamination

17 were.

18      Q.   And in your opinion, is the ATSDR 2018

19 morbidity study irrelevant to the discussion on whether

20 there's a dose-response relationship?

21           MR. TELAN:  Object to the form of the

22 question.  Asked and answered.

23      A.   No, I wouldn't say that.  The fact I didn't

24 cite it could be an error.  You know, I wrote '17, could

25 have been '18.  I don't -- maybe I got confused; I don't
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1 know.  But there was not a prior exclusion of that paper

2 from this consideration.  Maybe I didn't get the number

3 there so easily that -- as I got from other papers and

4 publications.

5      Q.   (BY MS. ELLISON)  And in this section, you

6 also don't discuss the Sallmén paper; correct?

7      A.   No, I did not because I did not know about

8 that paper until after I had submitted the report.

9      Q.   And Sallmén would be relevant to the

10 discussion on dose level considerations; correct?

11           MR. TELAN:  Object to the form.

12      A.   Well, again, we discussed that earlier.  They

13 provide a type of consideration for level of exposure.

14 They call it PPM per years.  But I could not figure out

15 how they arrived at that.  Because they're relying on

16 exposure with a Finnish registry, so -- which is

17 probably based on occupation.  So how they could define

18 so precisely three levels of exposure based simply on

19 occupational data or on any other data of that kind,

20 it's obscure to me.  Maybe it's my limitation I cannot

21 understand.  But I could not figure it out.

22      Q.   (BY MS. ELLISON)  On page 20, at the bottom,

23 you state --

24      A.   My report?

25      Q.   Yes.  Thank you for asking.
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1           MR. MICELI:  Which page?

2           MR. TELAN:  20.

3           MS. ELLISON:  Page 20.

4           MR. MICELI:  Thank you.

5      Q.   (BY MS. ELLISON)  You state, "In summary, it

6 can be concluded that exposure of three months or longer

7 to the contaminant TCE at the level of 366 ppb, or

8 exposure to equivalent cumulative ppb of TCE, can, at

9 least as likely as not, be a cause of PD"; correct?

10      A.   Yes.

11      Q.   Is that your opinion based on a review of the

12 literature in this section?

13           MR. TELAN:  Object to the form of the

14 question.

15      A.   Yeah, based on some of these consideration on

16 exposure.  And -- let me see.

17           And specifically, you know, they refer to the

18 Goldman 2023 study.

19      Q.   (BY MS. ELLISON)  And why do you use the at

20 least as likely as not standard here?

21      A.   Instead of what?

22      Q.   In other parts of your report, you use more

23 likely than not.

24      A.   Oh, I sincerely don't remember why.  I could

25 say that, you know, I'm not very familiar with all this
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1 type of language, so I might use it improperly at times.

2 My apologies to the attorneys for that.

3           But one reason could have been that, you know,

4 this overall issue of exposure is always the one which

5 is less -- is more difficult to establish, you know.  So

6 it's all inference from here from there.  All the

7 studies, you know, from the Sallmén study to the Goldman

8 study, there's no direct measurements of exposure.  And

9 I can tell you that that's a major problem in general

10 with epidemiology.

11      Q.   And you would agree that -- or let me

12 backtrack, actually.

13           When you say here "or exposure to equivalent

14 cumulative ppb," you're referring to the concentration

15 of TCE in the water specifically; correct?

16      A.   Yes.

17      Q.   And you would agree that this differs from the

18 dose of TCE that a person would actually be exposed to

19 at Camp Lejeune; correct?

20           MR. TELAN:  Form objection.

21      A.   Can you repeat it, sorry.

22      Q.   (BY MS. ELLISON)  Sure.

23           The concentration of TCE in the water is

24 different than the dose of TCE that a person would be

25 exposed to when actually consuming or being exposed to
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1 the water through other means?

2           MR. TELAN:  Object to the form.

3      A.   Your question is kind of complicated.  I don't

4 fully understand it.  I mean, we have levels of TCE in

5 the water, okay.

6           And what are you asking?

7      Q.   (BY MS. ELLISON)  I -- and I apologize.  I am

8 asking it in a kind of circuitous way.

9           But the amount of TCE in the water, the

10 concentration, would differ than the amount an

11 individual is actually exposed to; right?  Essentially,

12 concentration differs from dose; right?

13           MR. MICELI:  Object to the form of the

14 question.

15      A.   The concentration in water is a level of TCE

16 in the water.

17           Now, if I drink 10 gallons of that water, or

18 if I do not drink that water, the exposure would be

19 different.

20           So the dose would be different, if that's what

21 you are asking.

22      Q.   (BY MS. ELLISON)  And the amount of TCE to

23 which an individual is exposed to could vary over time;

24 correct?

25      A.   It's possible that the single individual would
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1 vary over time, but it's impossible to determine

2 anything at the level of the single individual here.

3      Q.   And an individual's TCE exposure would also

4 vary based on their behavior, for example, their

5 showering and laundry habits?

6      A.   I would say that it's possible that at the

7 individual level, the exposure could vary depending on

8 certain habits.  But here we are -- you know, these

9 studies were not done on individual level, they were

10 done at the population level, and so it's different.

11      Q.   And are there any studies that we've discussed

12 that have considered cumulative exposure?

13           MR. TELAN:  Form objection.

14      A.   Well, the epidemiological studies basically

15 consider cumulative exposure, repeated exposure --

16 repeated exposures during, you know, periods that go

17 from a few months to many, many years, yes.

18      Q.   (BY MS. ELLISON)  And none of the animal

19 studies that we discussed considered cumulative

20 exposure; correct?

21           MR. TELAN:  Object to the form.

22      A.   Well, what do you specifically mean by

23 cumulative exposure?  Because I might misunderstand your

24 question.

25      Q.   (BY MS. ELLISON)  Sure.
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1           It's a term that you use in your report.

2           You state on page 20, "exposure to equivalent

3 cumulative ppb."

4           What do you mean here when you use the term

5 "cumulative"?

6      A.   Yeah, repeated exposure that keep going with

7 time, yeah.

8      Q.   And so that's how I'm referring to it as well.

9           None of the animals we discussed considered

10 cumulative exposure; correct?

11      A.   Right.  In animals, the exposure is to higher

12 levels, higher doses for shorter periods.  So it's not a

13 single exposure, so you can consider it a cumulative

14 exposure, but for a different time frame and with

15 different doses.

16      Q.   And did -- you also compare in your report the

17 various model TCE concentration levels to the EPA's

18 maximum contaminant level; correct?

19           MR. TELAN:  What page are you on?

20           MS. ELLISON:  Still on page 20, the discussion

21 on dose level considerations.

22      A.   Well, what I wrote is I took -- from the

23 different documents that I reviewed, I took information

24 on the levels of TCE in the water, and then I looked at

25 the EPA maximum contaminant level values, and I simply
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1 note -- as I said, note that the maximum contaminant

2 level set by the U.S. EPA for TCE is 5 micrograms per

3 liter.  So if I look at the previous page, the levels

4 that they found, they find 366, 683, 1400, and so on.

5           And so these numbers are much higher than the

6 standard by EPA.

7      Q.   (BY MS. ELLISON)  Are you aware of how EPA's

8 MCLs are determined?

9      A.   I wouldn't know the procedures, but they are

10 usually established so that they provide a buffer for

11 humans.  They want to be protective of all the human

12 populations.

13           So 5 is the number here.  I don't believe that

14 if the levels are 6, everybody will get sick.  But

15 between 5 and 300, between 5 and 800, so there is a

16 large difference.  Nobody can deny that.

17      Q.   And the EPA's MCLs were not derived from

18 studies on Parkinson's disease; correct?

19      A.   Correct.

20      Q.   And in setting MCLs, the EPA considers

21 reference doses; correct?

22           MR. TELAN:  Object to the form.

23      A.   Well, in the -- I'm not familiar with all the

24 work that has been done to arrive at the maximum

25 contaminant levels for trichloroethylene.  I imagine
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1 that there was -- that all the studies were reviewed,

2 all kinds of studies, toxicological studies, chronic

3 studies -- there was chronic studies.  And they arrived

4 at -- probably they picked certain studies showing which

5 one was the most sensitive end points for toxicity.  I

6 also don't remember when this were -- when this level

7 was established.

8           Was it five years ago or 20 years ago?  I have

9 no idea.

10           But they probably examined all the studies,

11 picked the end point, which was the most sensitive to

12 alteration by TCE.  And so they determined what is

13 called no observed effect levels.  And from there they

14 probably put some correction factors and arrived at the

15 level of 5 micrograms per liter.  I assume that that's

16 their standard procedure for this.

17      Q.   (BY MS. ELLISON)  And do you agree that MCLs

18 include a margin of safety?

19           MR. TELAN:  Object to the form.

20      A.   Yes.  As I mentioned earlier, you want to

21 protect all people.  You want to protect, you know,

22 people of different ages, people who have different

23 disease, people who have maybe different genetic

24 background.  Of course, different sex.  You want to

25 protect everybody.  And so the EPA, like all these
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1 government agencies, rightly tend to be a little bit

2 conservative.

3           And so as I said, 5 was the number they

4 picked.  I don't believe that 6 or 7 would do any harm.

5           But as I said, here we have numbers that are

6 hundreds of, you know -- many orders of magnitude higher

7 compared to this, so...

8      Q.   (BY MS. ELLISON)  Okay.  Next, I want to

9 discuss the Brad Hill -- sorry, the Bradford Hill

10 framework that you apply beginning on page 22 of your

11 report.

12      A.   Yes.

13           MR. MICELI:  We thought you were just a little

14 more familiar with him.

15      Q.   (BY MS. ELLISON)  So the first criteria you

16 consider -- or I guess the first two are strength of

17 association and consistency; correct?

18      A.   Yes.

19      Q.   And to satisfy these criteria, you looked at

20 epidemiological studies; correct?

21      A.   Yes, that's what I say.  "Strength of

22 association and consistency are shown by the presence of

23 multiple, statistically significant epidemiological

24 studies linking TCE exposure to PD."

25      Q.   And you did not rely on toxicological studies
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1 to satisfy this criteria; correct?

2           MR. TELAN:  Object to the form.

3      A.   I think I put the toxicological studies in

4 other categories, yeah.

5           I must say that as I mentioned earlier today,

6 that this is just cursory observations on the Bradford

7 Hill viewpoints or considerations because it's not that

8 I'm fond or use -- ever use the Bradford Hill.  But I

9 notice that it's very common, and so I try to adapt and

10 to see whether, in this case, I would find that this

11 criteria would be -- or observation would be fulfilled.

12           And so there's not a lot of details here.  You

13 know, I just say, "Strength of association and

14 consistency."  I go look, as I said earlier, many papers

15 describing what they meant.  I go there, see, okay, this

16 is -- let's see.  Okay.  There are -- I think this would

17 fulfill this.  And this is for strength of association

18 and consistency.

19           If you want, we can go back.  We already

20 discussed the specificity.  And this -- I already said

21 this won't apply to TCE because TCE does a lot of

22 things, not only in PD, many other things.

23      Q.   (BY MS. ELLISON)  Yes.  And we'll go through

24 each one.

25      A.   Okay.
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1      Q.   I know that it will be a little painstaking,

2 but it will be helpful to understand how you assessed

3 each.

4           So looking, first, just at strength of

5 association and consistency, you relied on

6 epidemiological studies to satisfy that criteria but not

7 toxicological studies; correct?

8           Just for those two criteria.

9           MR. TELAN:  Object to the form.  Asked and

10 answered.

11      A.   My opinion is from an overall thing, okay.

12           In this case, probably I -- by looking at the

13 definitions I said, well, this applies to

14 epidemiological studies, so that's what I wrote here.

15      Q.   (BY MS. ELLISON)  Okay.

16      A.   Certainly the toxicological studies were in my

17 mind when I wrote this, okay.

18      Q.   Understood.

19           And for temporality, you find that that was

20 satisfied; correct?

21      A.   Temporality I say it's "believed to be a sine

22 qua non for causality, as exposure must precede the

23 disease, and this is a case for TCE exposure and PD."

24      Q.   Okay.  And for temporality, did you look at

25 epidemiological studies and toxicological studies to
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1 satisfy that criteria?

2      A.   Yeah.  Obviously, I looked at the

3 toxicological studies because, first, you get the

4 disease, and then you look at the damage to the brain,

5 yeah.

6      Q.   And for experimental evidence, did you

7 consider epidemiological studies in assessing that

8 criteria?

9      A.   Consideration on experimental evidence, here I

10 focus on the animal studies.  I obtained in -- several

11 conversion animal studies in multiple species, clearly

12 showing that exposure to TCE can cause the same

13 alteration as those found in PD.

14           So my interpretation of the list of Bradford

15 Hill consideration of viewpoints is that experimental

16 evidence was referring to this type of studies, the

17 animal studies.

18      Q.   And for biological gradient -- sorry to be

19 going back and forth.  For biological gradient, this is

20 also sometimes referred to as the dose-response

21 relationship; correct?

22      A.   Yes.  This is a dose-response relationship,

23 which has been fulfilled -- which could be interpreted

24 in terms of doses, so amount from low to high, or even

25 duration of exposure, the short duration versus the long
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1 duration.

2           For example, in some of the animal studies,

3 more than one dose were used, and there was a

4 dose-response.  We went through some of those papers.

5 It was a clear dose-response.  So the higher the dose,

6 the better -- the more profound the response.

7           For the human exposure -- human type of

8 experiment or status, we already went through the ATSDR

9 '18 where we couldn't find a very -- I mean, a nice

10 dose-response.  There was an increase, but, you know, it

11 kind of goes up, a little bit down.

12           And -- but there are information in other

13 studies on the duration of exposure.  So associating a

14 longer duration with an increased probability of PD.

15           So that was how I fit the variable information

16 in this specific indicator of biological gradient.

17      Q.   And you mentioned other studies other than the

18 2018 morbidity study.  Are you referring to other

19 epidemiological studies or toxicology?

20      A.   No.  Toxicology, I think, you could -- the

21 studies available clearly show dose-response.

22           For the human studies, I think the only one we

23 discussed were -- where they looked at doses is the one

24 by ATSDR 2018.  Well, then there is the one by -- the

25 new one.
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1      Q.   The Sallmén study?

2      A.   The Sallmén study.  Well, again, we went

3 through my uncertainty about the division in different

4 groups.  But the numbers are all negative, so it doesn't

5 really matter much.

6      Q.   Okay.

7           MS. ELLISON:  We can go ahead and go off the

8 record.

9           MR. MICELI:  You want to take a break?

10           MS. ELLISON:  And take a break.

11           MR. TELAN:  Is this like, "I'm down the home

12 stretch kind of break"?

13           MS. ELLISON:  We're down -- well --

14           MR. TELAN:  Okay.

15           THE VIDEOGRAPHER:  The time is 4:16 p.m.

16 We're going off the record.

17           (Brief break taken.)

18           THE VIDEOGRAPHER:  The time is 4:29 p.m.

19 We're back on the record.

20      Q.   (BY MS. ELLISON)  Dr. Costa, earlier we

21 discussed that you did not perform a Bradford Hill

22 analysis on PCE; correct?

23      A.   Correct.

24      Q.   Could you apply the Bradford Hill framework to

25 PCE?
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1           MR. TELAN:  Object to the form.

2      A.   I'm sure I could try, but my report was not

3 focused on PCE.  It was focused on TCE.  And as you have

4 seen, I only have a small section on PCE.

5      Q.   (BY MS. ELLISON)  Is there sufficient evidence

6 for you to be able to apply the Bradford Hill framework

7 to the association between PCE and Parkinson's disease?

8           MR. TELAN:  Object to the form.

9      A.   I would not know that prior because I haven't

10 tried it.  I should sit down there, examine all the

11 papers that PCE -- because I only did the cursory review

12 of PCE.  And then once I have all the papers, then try

13 the same procedure that I tried with TCE and see what

14 happens.

15      Q.   (BY MS. ELLISON)  If you didn't apply the

16 Bradford Hill framework, what criteria did you use to

17 assess the relationship between PCE and Parkinson's

18 disease?

19      A.   Well, I examined the -- not in depth, the

20 studies that were available that investigated possible

21 relationship between PCE and PD.  And the studies -- and

22 the evidence that I found is the one summarized in this

23 section of page 21 of my report.

24           And that was about it.  I -- as I mentioned

25 earlier, what I feel that for TCE, the evidence, the
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1 causal evidence for PD is more likely than not.  For

2 PCE, I think the evidence is weaker because studies have

3 not been done.  For example, if we had a few studies

4 on -- done on PCE in animals showing that there is or

5 there is not the same type of damage that we've seen

6 with PCE, then that would certainly change one way or

7 another my opinion.

8           But with the data available to me at this

9 moment, I didn't feel that with PCE I could say that

10 there's more likely than not.  For a number of

11 considerations, for the limited data available, it could

12 go as likely as not, okay.

13      Q.   In this section on PCE, you mentioned the

14 mitochondrial neurotoxicant TaClo; correct?

15      A.   Yes.

16      Q.   Has TaClo been proven to be metabolite of PCE?

17      A.   Well, TaClo is not a direct metabolite of PCE.

18 It's a compound which is formed by a metabolite which

19 can be generated both -- according to my understanding,

20 both by TCE metabolites and PCE metabolites.  And then

21 this metabolite -- and I have -- somewhere I have listed

22 the chemical name of it.  Excuse me a second.  I look

23 for it.

24           Okay.  Let's see.  The metabolite is

25 trichloroacetaldehyde, which can react with endogenous
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1 biogenic amine -- the endogenous biogenic amine

2 tryptamine to form TaClo.

3           Okay.  So as long as chloral is also a

4 metabolite of PCE, then TaClo could be formed.  That's

5 what I wanted to say in this sentence.

6      Q.   Okay.  Are there any studies that you know of

7 where animals have been exposed to PCE and TaClo has

8 been found?

9      A.   To PCE, you said.  I'm not aware of any study

10 in which animals were exposed to PCE, and so nobody has

11 looked for anything yet.

12      Q.   In your view, is there insufficient animal

13 evidence to determine whether a causal relationship

14 exists between PCE and Parkinson's disease?

15           MR. TELAN:  Object to the form.

16      A.   Well, the animal evidence could have been

17 certainly shifting my opinion on PCE one side or

18 another.  Judging from what I have, which were limited

19 human evidence, and some of this, the possible TaClo

20 formation, some of the mechanistic in vitro effects of

21 PCE, which are the same as TCE.

22           So based on this little of information, what I

23 can say is that the exposure could be as likely as not

24 associated with PD.  But certainly as I already

25 mentioned, TCE -- the evidence for TCE is much stronger,
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1 much, much stronger.

2           Yeah, I didn't find -- I mean, as I said, I

3 didn't look very in depth with PCE, but PCE was

4 mentioned in some of the -- in some of the -- in the

5 epidemiological studies.  And it looked interesting

6 because, for example, in the twin study that we went

7 through before, there was a hint that it could be an

8 association with PCE as well but not as strong with TCE.

9           But, you know, other type of evidence was just

10 not -- just not there, so...

11      Q.   (BY MS. ELLISON)  And as I understand it, you

12 considered epidemiological and animal studies in your

13 analysis on PCE and Parkinson's disease.

14           Did you apply any objective criteria when

15 assessing these studies?

16           MR. TELAN:  Object to the form.

17      A.   What do you mean by objective criteria and

18 which studies are you talking about -- are you referring

19 to?

20      Q.   (BY MS. ELLISON)  I guess I'm asking as an

21 alternative to the Bradford Hill framework, was there

22 any objective criteria or a systematic way that you

23 reviewed the literature on PCE and Parkinson's disease?

24           MR. TELAN:  Same objection.

25      A.   Well, would you like me to read the -- my
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1 section on PCE that would clarify what my overall

2 opinion is?

3           I mean, I could not, given the -- my limited

4 involvement with PCE, first.  Second, the limited amount

5 of data there is, not all -- not every epidemiological

6 study looked at the PCE.  I couldn't find any case

7 reports with PCE.  There's no animal studies with PCE.

8 There is only some -- there are some considerations on

9 the TaClo.  There are some other in vitro effects.  So

10 the evidence is scatteredly and limited.  But mostly

11 because there is a lack of studies.  If we had -- if we

12 had the same amount of studies with PCE as we have with

13 TCE, then I think I could end up with a stronger opinion

14 if the data goes a certain way or a weaker opinion if

15 the data goes the other way.  I don't know.

16      Q.   Okay.  Thank you.

17           MS. ELLISON:  I don't have any further

18 questions for you.  And thank you for your time today.

19           THE WITNESS:  Thank you.  Thank you.

20           MR. TELAN:  We'll take a ten-minute break, and

21 then we'll be ready just to -- for a quick wrap-up, I

22 think.

23           MS. ELLISON:  Okay.

24           THE VIDEOGRAPHER:  The time is 4:38 p.m.

25 We're going off the record.
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1           (Brief break taken.)

2           THE VIDEOGRAPHER:  The time is 5:00 p.m., and

3 we're back on the record.

4

5                       EXAMINATION

6 BY MR. TELAN:

7      Q.   So, Dr. Costa, just wanted to start with a few

8 general things before we jump back into the literature a

9 little bit.

10           In terms of your background, earlier you were

11 explaining your experience in the field of toxicology.

12 And I believe that you had mentioned that you had

13 started a neurotoxicology association internationally.

14           Did I hear that correctly?

15      A.   Yeah.  I was one of the founding members of

16 the INA, International Neurotoxicology Association.  And

17 that was back in 1985 or so.  And it's a scientific

18 association, scientific society devoted to

19 neurotoxicology, international.  I have a meeting every

20 other year around the world, rotating around the world.

21           And so I was one of the founding members.  And

22 I was -- served as president twice for four years.  And

23 I'm still a member and have attended a lot of meetings

24 they have, and I -- they're all neurotoxicologists

25 gathering and discussing neurotoxicological issues.
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1      Q.   Have you, over the course of your career,

2 served as an editor for any neurotoxicology journals?

3      A.   Yeah.  I've served more than 30 years as

4 associate editor of NeuroToxicology, which is a major

5 journal in the field.  It's now edited by -- it's

6 published -- sorry, published Elsevier, which is a large

7 publishing -- scientific publishing company.

8           (Court reporter clarification.)

9      A.   I also still serve on the editorial board of

10 Neurotoxicology and Teratology, which is another

11 journal -- it's a journal of the Neurobehavioral

12 Society.  And it's -- Neurobehavioral Teratology

13 Society.  And also devoted to neurotoxicology.

14           I'm also the editor -- still the editor of a

15 book series that we have now published 14 books.  Still

16 a couple of books come out every year.  It's called

17 "Advances in Neurotoxicology."  And each book is devoted

18 to different topic, neurotoxicology.  And so I'm editing

19 that.

20           I think that's about it.

21      Q.   (BY MR. TELAN)  In your career as a -- an

22 academic professor, what percentage of your professional

23 time has been spent in the realm of neurotoxicology

24 versus toxicology?

25      A.   Well, my research was always in the area of
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1 neurotoxicology.

2      Q.   When you say "always," is that, like,

3 100 percent of your research?

4      A.   Yeah, 100 percent, I would say.  All the

5 papers -- if not all, almost all of the papers I publish

6 are in the area of neurotoxicology.  My teaching was

7 50/50.  So part was in neurotoxicology because I was

8 teaching this class that I mentioned I developed many,

9 many decades ago and kept teaching for several years.

10 And by also teaching toxicology.  So my teaching was

11 part in neurotoxicology, part in general toxicology, in

12 other aspects of toxicology.

13           And my service in committees, review

14 committees, grant review committees, other types of, you

15 know, reviewing papers, all that kind of work that is

16 called service to the profession has been mostly

17 neurotoxicology but part in toxicology.

18           So you want some numbers.

19      Q.   I think you've given us a good overview.  You

20 don't have --

21      A.   Let's do 80/20.  Okay.

22      Q.   Okay.  Before you became professor emeritus at

23 University of Washington, what was your role at the

24 university?

25      A.   Well, I have been a tenured professor since

Page 216

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 217 of 345



1 1992.  And so my role was -- I -- over the years, I had

2 administrative roles that are detailed in my CV.  I

3 mean, I served as director of the toxicology program for

4 more than a decade.  I was responsible for the

5 neurotoxicology unit of a big NIHS center that we have.

6 It's --

7      Q.   What did you do for that?  What was the --

8      A.   Just coordinating the researchers of all the

9 university that were doing something related to

10 neurotoxicology.  So there may be some neurologists,

11 maybe some people in fisheries, whatever, you know.

12      Q.   Did you run a lab at the university?

13      A.   Then I had a lab at the university.  I had a

14 lab from '83 to 2022.  In the lab, I employed graduate

15 students, postdocs, visiting scientists, and so on.  I

16 was funded for all these 39 years by different agencies

17 from NIH institute, different NIH institutes, Department

18 of Defense, EPA, and National Science Foundation also.

19 And so this -- my basic activities were that, teaching,

20 research, and service.

21      Q.   And so --

22      A.   And in some parts of my career, also some

23 administrative work.

24      Q.   And so collectively, how many years did you

25 practice as a neurotoxicologist before becoming an
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1 emeritus professor?

2      A.   I would say all the time I was here at the

3 University of Washington, so about 40 years.

4      Q.   Okay.  During those 40 years, did you come to

5 know the people in the field of neurotoxicology who

6 regularly contribute to research?

7      A.   Well, I can't say I know them all because

8 there are young people coming through, and I might not

9 know the younger people.  But of the old-timers, I think

10 I know them all because, you know, we go to the same

11 meetings, we -- sometimes we review each other's papers,

12 we collaborate on the status.  And it's not such a huge

13 community, you know; it's a small community.  Even

14 worldwide, it's small community.  So, yes, I know them

15 all, most of them.

16      Q.   Did you -- before becoming involved in this

17 case, did you ever see somebody by the name of Julie

18 Goodman at any of the meetings you attended in

19 neurotoxicology?

20           MS. ELLISON:  Objection.

21      A.   Julie Goodman, I don't know her personally.  I

22 have heard the name, but I don't think she's a

23 neurotoxicologist.  I think she's a

24 toxicologist/epidemiologist, something like that.  I

25 don't know.
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1      Q.   (BY MR. TELAN)  Has she ever submitted a paper

2 to you to the journals that you work with relative to

3 neurotoxicology?

4           MS. ELLISON:  Objection.

5      A.   I have no recollection to have ever seen a

6 paper in neurotoxicology by Julie Goodman, no.

7      Q.   (BY MR. TELAN)  Okay.  What about John

8 Lipscomb?  Have you ever heard his name at any of the

9 meetings or perhaps in any of your neurotoxicology

10 journals?

11           MS. ELLISON:  Objection.

12      A.   John Lipscomb is a name that I heard recently

13 in relationship with this case, but I don't know exactly

14 why and how.  I don't know -- maybe he wrote a report.

15 I have no clear recollection.  But no, I -- not

16 associated with a neurotoxicology group or field, no.

17      Q.   (BY MR. TELAN)  Okay.  What about Briana

18 De Miranda?

19      A.   Briana De Miranda, I don't know her

20 personally, but I know of her because she's been

21 involved in the neurotoxicology specialty section of the

22 Society of Toxicology.  And so -- and I read her papers.

23 And so I think she's one of those young toxicology --

24 up-and-coming neurotoxicologists.  But in the last few

25 years, because of COVID, first, and then my retirement,
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1 I've not been a faithful attendant of the scientific

2 meetings, and so I've not met her personally, you know.

3      Q.   Understood.

4           What about Gary Miller?

5      A.   Gary is more an old-timer.  I think he's

6 younger than me, but he's more the old-timer, and so

7 I've known him for a very, very long time.

8      Q.   As a neurotoxicologist?

9      A.   As a neurotoxicologist.  Of course he's a

10 neurotoxicologist.  He's now at Columbia, if I'm

11 correct.  He used to be at Emory University.

12           And, yeah, he's been a known person in the

13 area of neurotoxicology.

14      Q.   We've reviewed a few articles today by authors

15 Sam Goldman and Caroline Tanner.

16           Do those names ring a bell within the realm of

17 neurotoxicology?

18      A.   Sam Goldman is a person I didn't know, and I

19 still don't know.  But I read the papers that we've

20 discussed earlier.

21           I think he's not a neurotoxicologist -- I

22 mean, I don't remember him at a neurotoxicology meeting,

23 also.  He is a neurologist, I think.  He's a neurologist

24 interested in Parkinson's disease and the factors that

25 may be linked theoretically to Parkinson's disease.
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1           With regard to Caroline Tanner, I don't know

2 if she has a medical degree, but certainly she's an

3 epidemiologist.  And Caroline Tanner I've met once

4 because -- I mentioned earlier in the deposition William

5 Langston who was a neurologist from Stanford who

6 followed up and basically discovered the whole MPTP

7 story, and then he went on and founded the Parkinson's

8 Institute in Sunnyvale, California.  And one of the

9 people who worked there was Caroline Tanner, who then

10 moved to -- when the institute closed a while ago, then

11 she moved -- or she always had an appointment with UC

12 San Francisco.  And I think she's at UC San Francisco

13 now.  I'm not sure, but -- and she's a well-respected,

14 very good epidemiologist that a lot of -- published a

15 lot of work in the area of -- especially Parkinson's

16 disease and environmental factors in Parkinson's

17 disease, yeah.

18      Q.   Okay.  Last name:  Jason Cannon.  Is that a

19 name you know?

20      A.   Jason Cannon.  Jason Cannon, I know he's a

21 younger guy.  He comes from the same neurotoxicology

22 school as Miller from Emory.  I think he worked with

23 Greenamyre as well; Tim Greenamyre is a well-respected

24 scientist who did a lot of work in the area of

25 environmental factors in Parkinson's disease.
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1           In particular, Greenamyre developed the

2 rotenone model for Parkinson's disease and categorized

3 the rotenone model.  So Jason Cannon comes from their

4 school and is a neurotoxicologist.  I've met him many

5 times, and I know him well.

6      Q.   We're going to jump into some of the papers

7 that we've gone through here today, but for these

8 particular studies that you discussed earlier, for the

9 most part, are these studies that speak about -- and

10 we'll talk about humans first.  Other than those folks

11 at Camp Lejeune, the studies that you've reviewed today

12 with the Department of Justice, have those all been

13 single exposure -- or exposure studies relative to a

14 single chemical?

15           MS. ELLISON:  Objection.  Form.

16      Q.   (BY MR. TELAN)  Let me rephrase that.

17      A.   Yeah.

18      Q.   The Camp Lejeune case that we're here to talk

19 about involved Marines and civilians who were on base

20 for a number of decades who were exposed to several

21 different contaminants.

22           You're aware of that; right?

23      A.   Yes.

24           MS. ELLISON:  Objection.  Form.

25      Q.   (BY MR. TELAN)  Are you aware that the Marines
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1 and civilians who were on Camp Lejeune who were exposed

2 to the contaminated water were exposed to TCE and PCE

3 simultaneously in -- at various levels?

4      A.   Yes.  From the papers I read, I know that the

5 contamination at Camp Lejeune involved not only TCE,

6 which has been the main topic of my discussion today,

7 but also PCE, which we also have discussed, and also

8 other solvents as well.

9      Q.   Okay.  We discussed a bit about the Sallmén

10 study.  You recall that -- the name earlier?

11      A.   Yes.  That's a study that I hadn't found and

12 was -- I read afterwards.

13      Q.   That was out of Finland; right?

14      A.   Yeah.  That was a Finnish study, yes.

15      Q.   Did -- does the name Burstyn Sallmén ring a

16 bell as a neurotoxicologist that you've ever seen at any

17 of your international toxicology meetings?

18      A.   No, I don't know him.  I never heard of him.

19      Q.   Okay.

20      A.   Before the -- before I was given this paper, I

21 never heard of his name.

22      Q.   The article that was published from

23 Dr. Sallmén -- actually, I don't know if he's a doctor,

24 but from Burstyn Sallmén was published in the

25 Scandinavian Journal of Work, Environment & Health.
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1           Do you recognize that as a neurotoxicology

2 journal?

3           MS. ELLISON:  Objection.

4      A.   No.  It's not a neurotoxicology journal, but

5 it's occupational health, occupational medicine type of

6 journal.  And I think they may have published there

7 because their way to establish exposure was related to

8 occupation, and so probably that's why they picked that.

9      Q.   (BY MR. TELAN)  One of the things I just

10 wanted to point out to you that I don't think you were

11 asked about -- if you look at the benzene, do you see

12 that they found positive associations in Sallmén between

13 benzene and Parkinson's disease toward the bottom?

14           MS. ELLISON:  Objection.

15      Q.   (BY MR. TELAN)  Here, I'll show --

16      A.   Yeah, it doesn't seem to be an association.

17      Q.   Let me see.

18           MS. ELLISON:  And just for the record, could

19 you note on what page you're referring to.

20           MR. TELAN:  I'm sorry about that.

21      Q.   (BY MR. TELAN)  So looking at page 43, do you

22 see the -- do you have an extra copy there?

23      A.   No, I --

24           MR. MICELI:  I have one here.

25           THE WITNESS:  -- I don't have anything.
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1           MR. MICELI:  Let me make sure it doesn't have

2 markings on it.

3           Clean.

4           THE WITNESS:  It might be here.

5           MS. ELLISON:  Yeah, we can look at the marked

6 exhibit.

7           MR. TELAN:  It's all right.  To speed it up,

8 it's page 43.

9      Q.   (BY MR. TELAN)  If you go to the third from

10 the bottom, benzene.  Do you see the exposure 0 to 1.9?

11      A.   Yeah.

12      Q.   Results in a 1.02?

13      A.   Yeah.

14      Q.   And exposure 2 to 90 results in a 1.03.

15           Both are above the null value; correct?

16      A.   Yeah.

17      Q.   Okay.  And if you look at the

18 trichloroethylene in the highest-level category, that is

19 above the null value as well; correct?

20      A.   Yeah.  1.03, yeah.

21      Q.   I'm going to take these, if you could -- if

22 you go to page 45.

23      A.   Same paper?

24      Q.   Same paper.

25           If you look in the left-hand column, about
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1 halfway down, starting with the -- I'm sorry.  Yeah,

2 halfway down, if you -- starting with the sentence, "It

3 is difficult for us to undertake a detailed

4 examination."

5           Do you see that?

6      A.   Yeah.

7      Q.   Would you read that sentence into the record,

8 please.

9      A.   "It is difficult for us to undertake a

10 detailed examination of potential selection bias

11 (related to both exposures and the outcome) with respect

12 to both outcomes and exposures because in case-control

13 design we did not access exposure for the entire parent

14 cohort."

15      Q.   Keep reading the next sentence, if you would.

16      A.   "Such selection bias is always a concern and

17 therefore our conclusions, strictly speaking, only apply

18 to native-born residents of Finland from specific era

19 and age, who were economically active (they had the

20 census record) and had unambiguous diagnosis.  Bias is

21 unlikely to have arisen from incidence density sampling

22 of controls."

23      Q.   Going back to that sentence you just read

24 starting with "such selection bias is always a concern,"

25 do you agree that the authors in this sentence are
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1 making the statement that the results or their

2 conclusions are only to be applied to the native-born

3 residents of Finland?

4           MS. ELLISON:  Objection.

5      Q.   (BY MR. TELAN)  Does the sentence say that?

6      A.   That's what they say.

7      Q.   Okay.

8      A.   I must say that the whole paragraph is a

9 little bit obscure to me.  It's kind of jargon that I --

10 but they say exactly this.

11      Q.   Okay.

12      A.   They only -- the conclusions only apply to

13 native-born residents of Finland.

14      Q.   Okay.  The -- if we could start with

15 Exhibit 5, the -- this is the Goldman 2012 study.  You

16 were asked a number of questions about this study.  This

17 is the Goldman twin study there.

18           You see that?

19      A.   Yeah.

20      Q.   And Ms. Ellison directed you to the bottom of

21 page 781, I think it was, to look at the limitations

22 that were described by the authors.

23           You recall that?

24      A.   Where are we looking at?

25      Q.   It's at the very bottom.  I think that's where
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1 she had you look.  I'm going to have you look -- just go

2 at one large paragraph up to the strength paragraph.  It

3 says, "This study has several strengths."  Page 781.

4      A.   Page 781.

5           "This study has several" -- okay.

6      Q.   Would you read that into the record, please.

7      A.   "This study has several strengths.  Because

8 twins share both genes and environment, the discordant

9 twin pair design is more resistant to confounding by

10 unrecognized genetic and environmental factors than

11 standard case-control designs, reducing the likelihood

12 of spurious results.  We used validated exposure

13 assessment methods to minimize reporting bias.  The

14 traditional method to obtain respective exposure

15 information is to directly query subjects about use of

16 specific compounds, but this matter is prone to recall

17 bias -- the predilection of case subjects to report

18 exposures due to heightened awareness or concern -- and

19 workers are often unaware of the specific chemicals they

20 are exposed to."

21      Q.   Going back up to the sentence that you had

22 read before regarding the discordant twin pair design,

23 do you agree that that is a strength of this -- of this

24 study?

25           MS. ELLISON:  Objection.
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1      A.   Yeah, I -- if I recall, I think this was a

2 good study.  This was a good study with a good design.

3      Q.   (BY MR. TELAN)  And this was published in --

4 by the American Neurological Association?

5      A.   This was published in Annals of Neurology,

6 which is a journal of the American Neurological

7 Association, yes, which has a good reputation as a

8 neurology journal.

9      Q.   This was a 2012 study.

10           Can you explain how this study impacted the

11 evolution of thinking as it relates to the causes of

12 Parkinson's disease?

13           MS. ELLISON:  Objection.

14      Q.   (BY MR. TELAN)  In other words, before this

15 study came out, was the thought process that perhaps

16 genetics played a larger role in Parkinson's disease

17 causality?

18           MS. ELLISON:  Objection.

19      A.   Well, we went through this a little bit this

20 morning, but as I mentioned, when there is a certain

21 disease, one looks at the potential genetic codes.  And

22 let's take one, for example, Huntington disease,

23 neurodegenerative disease.  There is a gene responsible

24 for the disease.  For Parkinson's, such a gene was never

25 found, probably doesn't exist.
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1           There were -- the genetic studies produced a

2 number of indication that having certain mutation in

3 certain genes could predispose somebody to Parkinson's

4 disease, especially the juvenile forms of Parkinson's

5 disease.  So the idea has been that there was something

6 in the environment that would be responsible for

7 Parkinson's disease.

8           Now, before this study in twins, there was

9 another study in twins which didn't involve solvent

10 exposure and is a study by Caroline Tanner, the

11 epidemiologist, which I now see also MD.  She published

12 in 1999.  It's cited in my report.  And the study is by

13 Tanner and is entitled "Parkinson's disease in twins:

14 An etiologic study."  It was published in the Journal of

15 the American Medical Association back in '99.

16           And that study is discussed on page 7 of my

17 report.  It says this:  "Twin studies have not

18 identified a major role for genetics in sporadic PD.  PD

19 has been calculated to have a hereditability estimate of

20 0.3, almost at the bottom of the list of common

21 disorders with mixed etiology."  And it mentions

22 schizophrenia is 0.8.  So much more genetic emphasis on

23 schizophrenia than on Parkinson's.

24           And this emphasizes the minimal genetic

25 contribution to the etiology of the disease, meaning
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1 Parkinson's disease.

2           So this was one piece of evidence.  You know,

3 there is no real gene.  So what is causing this?  Must

4 be something else, must be something in the environment.

5 And the environment is really very broad, you know.

6 Could be something in the food, could be something

7 chemical exposed.  It could be a drug, whatever, you

8 know.

9           And obviously if you say, well, it's not in

10 the genes, it's in the environment.  What do I start

11 from?  You know, it's not so easy.

12           So the other important event was this group of

13 people in Northern California exposed to MPTP, which was

14 the first situation in which one could clearly show that

15 a young person, presumably with all these dopaminergic

16 neurons intact for the most part, when exposed to toxic

17 chemicals would damage his or her dopaminergic neurons

18 and develop, in this case, symptoms of PD.  So this

19 event, which occurred in the 1980s, late '80s, that

20 started the whole field of looking for something in the

21 environment that could be responsible, fully or in part,

22 probably, for the etiology of Parkinson's disease.

23           A lot of chemicals have been looked at.  It's

24 not that it's only paraquat, rotenone, or

25 trichloroethylene that's been looked at.  They looked at
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1 many other.  For example, manganese, it's a metal, and

2 that we studied a lot because manganese can cause

3 syndromes similar to Parkinson's.  There are some

4 differences with manganese.  And then, you know, if you

5 look at some papers and other compounds have been found.

6           But these three -- well, with MPTP, four --

7 have emerged as the main chemicals for which we could

8 show that exposure would lead to Parkinson's disease.

9 There may be others out there in the environment.  I

10 don't know, but --

11      Q.   (BY MR. TELAN)  So --

12      A.   -- as of today I think this is the situation.

13      Q.   So the -- when Dr. Goldman and Dr. Tanner

14 undertook this study to investigate solvent exposures in

15 twins -- you were asked questions earlier about the

16 results related to TCE and PCE at Table 3 at page 779.

17           And I think you explained your thoughts on

18 those results, but I want to direct you back to that

19 table.

20           Are you there?

21      A.   Yep.

22      Q.   If you go across to PCE, which is PERC, you

23 see the odds ratio is 10.5.

24           Do you see that?

25      A.   Yep.
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1      Q.   Is that a significant association between PERC

2 and Parkinson's disease in this analysis?

3           MS. ELLISON:  Objection.

4      A.   Well, is certainly something that has to be

5 looked at with concern because there are certainly

6 people for which the association is quite strong.

7 Probably the numbers are low.  The traditional

8 statistical evaluation gives a P of 0.053.  So very

9 close to statistical significance, but no cigar because

10 50 instead -- 53 instead of 50.  But still something of

11 concern.  And, you know, the OR, it stands, so it's not

12 1.2, it stands; it's pretty high.

13      Q.   (BY MR. TELAN)  And then if you go to TCE,

14 it's a 610-percent increase with a statistically

15 significant result even using the old definition;

16 correct?

17      A.   With PCE, the data are very strong and very

18 clean.

19      Q.   Okay.  Now, if you go to the TCE or PERC

20 category.  I want you to go there because I don't think

21 you were asked questions about that.

22           When you combine the analysis of TCE and PERC,

23 do you see the relative -- the odds ratio is now

24 890 percent higher in the exposed group?

25           MS. ELLISON:  Objection.

Page 233

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 234 of 345



1           MR. TELAN:  What's wrong with the form of that

2 one?

3           MS. ELLISON:  The 890 percent.  That's not

4 what the study says.

5      Q.   (BY MR. TELAN)  Do you see that it's on 8.9

6 OR?

7      A.   Yes.

8      Q.   What does that mean to you?

9      A.   Well, there's 8.9-fold increase in the

10 likelihood of being associated with Parkinson's disease.

11      Q.   Okay.  And is that statistically significant

12 as well?

13      A.   Well, in this case, we have a value of OR,

14 which is higher than TCE alone, so 8.9 instead of 6.1.

15 We have confidence interval.  They are all above 1, 1.7

16 to 47.  And we have a very high -- so very low p-value,

17 very high statistical significance because the p-value

18 is 0.01.

19      Q.   When you combine the numbers with TCE and PCE

20 in -- on this column, does that suggest to you a

21 positive association with PCE?  Because if you look at

22 TCE in the column above, it's 6.1, but now when you add

23 PCE to it, you get an increase.

24      A.   Certainly --

25           MS. ELLISON:  Objection.  Sorry.
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1      A.   Certainly my opinion, the addition of

2 considering PCE exposure to the TCE exposure strengthen

3 the overall association between exposure and PD.

4      Q.   (BY MR. TELAN)  Let's go to Exhibit 6, which

5 is the 2018 morbidity study.  I think Ms. Ellison went

6 over Table 6 and 11 with you.

7           Let's go first, if we could, to Table 12.

8      A.   Table 12.

9      Q.   And then I'm going to have you turn back to

10 Table 5.

11      A.   Table 12, page 86.

12      Q.   Page 86.

13           So if you go down to Parkinson's disease --

14      A.   Yeah.

15      Q.   -- in the low, medium, and high exposure, do

16 you see that all of the odds ratios are above 1?

17      A.   Yeah.  This is in workers at Camp Lejeune --

18      Q.   Yes.

19      A.   -- compared to Camp Pendleton.  We have 2.78,

20 3.47, 2.86.

21      Q.   Okay.  Now go to Table 5, if you would,

22 please.

23      A.   Table 5.

24      Q.   And if you go to the far right column --

25           MR. MICELI:  Let him get there.
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1           MR. TELAN:  Oh, sorry about that.

2           THE WITNESS:  Table 5.

3           MR. MICELI:  Tell him the page.

4      Q.   (BY MR. TELAN)  It's page 73.

5      A.   73.  Okay.

6      Q.   If you go down two lines to "Parkinson

7 disease," and you go all the way to the right column

8 where it says "Workers."

9      A.   Yes.

10      Q.   Do you see that?

11      A.   Yes.

12      Q.   If you look at the far two right columns there

13 that have asterisks.

14           Do you see that?

15      A.   Yes.

16      Q.   One says 2.9 with an asterisk and the other

17 one says 2.0 with an asterisk?

18      A.   Yes.

19      Q.   Okay.  If you go down to the asterisk at the

20 bottom of that page, what does that asterisk represent

21 in this study?

22      A.   Well, here it says, "Positive monotonic

23 exposure-response relationship."

24      Q.   What does that -- what does that mean to you?

25      A.   I am not clear what it shows.  Because the
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1 last column on the right is "Internal analyses high

2 exposure," and I don't under- -- I don't know what that

3 is.

4      Q.   What does the term "monotonic

5 exposure-response" mean?

6      A.   I don't know.

7      Q.   Okay.  If we go to -- just as an aside, I know

8 that you had listed this study in your report, but do

9 you consider this to be a strong study?

10      A.   No.  Not very strong study, no.

11      Q.   Okay.  You had mentioned -- and we're going to

12 get to the Goldman 2023 paper next.  That's Exhibit 7.

13           If you would turn to your report at page 11

14 and just put that next to Exhibit 7, which is your --

15 which is the 2023 study.

16           Do you have page 11?

17      A.   No, I don't have any --

18      Q.   Your report.

19      A.   My report, page 11?

20      Q.   Yeah.

21      A.   Okay.  Yeah.

22      Q.   If you go down to -- it's about two-thirds of

23 the way down; it starts with "This study is considered."

24           Do you see that sentence?

25      A.   Yes.
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1      Q.   Could you read that into the record, please.

2      A.   "This study is considered, at least as of now,

3 the strongest human evidence of an association between

4 TCE (and PCE) exposure and the development of PD."

5      Q.   And does that statement stand today?

6      A.   Yeah.

7      Q.   Did the Goldman study actually take the

8 population that you're here to opine on and apply the --

9 strike that.

10           Did the Goldman study take a cohort of the

11 Camp Lejeune population to study the relationship

12 between exposure to TCE and Parkinson's disease?

13      A.   If I understand your question correctly, yes.

14      Q.   Okay.  Is there any -- the Sallmén study is

15 fairly obvious.  Wasn't even a study conducted in the

16 United States; true?

17           MS. ELLISON:  Objection.

18      A.   It's a Finnish study.

19      Q.   (BY MR. TELAN)  Okay.  And as far as you know,

20 none of the study participants in that study were Camp

21 Lejeune Marines or civilians who worked at Camp Lejeune;

22 correct?

23      A.   I doubt that Finnish citizen would be a

24 Marine.

25      Q.   Okay.  And this study, as you mentioned, was
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1 conducted by Dr. Goldman and Dr. Tanner, the same two

2 who conducted the 2012 study?

3      A.   I don't --

4      Q.   You don't have it?

5      A.   2023, you mean?

6      Q.   Yes.

7      A.   This is 2023, yes.  First author is Sam

8 Goldman.  Last author Caroline Tanner.

9      Q.   Okay.  And that was published in what journal?

10      A.   It was published in JAMA, Neurology.  So the

11 Journal of the American Medical Association, the

12 neurology section.

13      Q.   Is that a well-respected journal?

14      A.   Absolutely.  Top journal also.

15      Q.   I would like for you to turn straight to the

16 study, if you would.

17           If you go to page -- it's E7, I believe.

18           MR. MICELI:  Why don't you give him that one.

19 That has highlights on it.

20      Q.   (BY MR. TELAN)  I'm sorry.  Trade you.  It's

21 page E7.

22      A.   E7, yes.

23      Q.   Under "Strengths and Limitations."

24      A.   Strengths and limitations, yes.

25      Q.   "Our study has many strengths.  The cohorts
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1 were population based, including all service members who

2 resided at Camp Lejeune or Camp Pendleton during a

3 10-year period.  We did not rely on potentially biased

4 self-report to determine exposure; rather, we inferred

5 exposure based on camp."

6           Do you agree that those are strengths of the

7 study?

8      A.   Yes.

9      Q.   It says, "We validated PD diagnosis by review

10 of medical record notes and applied accepted diagnostic

11 criteria."

12           I think you mentioned before that both

13 Dr. Goldman and Dr. Tanner are in fact neurologists.

14      A.   Neurologists, yes.

15      Q.   Is that also a strength of this study?

16      A.   Yes, absolutely.

17      Q.   "The .27 percent prevalence we observed

18 closely matches the expected prevalence for a population

19 with this age distribution, suggesting relatively

20 complete ascertainment."

21           Does that suggest a strength of this study as

22 well?

23      A.   Yeah.

24      Q.   Lastly, "We explored potential confounding by

25 a range of variables and performed sensitivity analyses
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1 that found consistent associations of both PD and

2 prodromal PD with residence of Camp Lejeune."

3           Is that also a strength of this study?

4      A.   That would be, yes.  I still think this is one

5 of the best studies in this area, the strongest study.

6 And I'm not the only one who thinks this because, if I

7 recall, Science magazine -- Science is a number one

8 journal -- scientific journal in the United States.

9 Well, probably worldwide.  It's the official journal of

10 the American Academy -- American Association for the

11 Advancement of Science, the AAAS, okay.

12           And so Science is the top journal.  And they

13 devoted an article on this.  It's very rare that Science

14 would write -- commenting on an article published in

15 another journal.  But in this case, the study was judged

16 to be of such relevance and well done that Science

17 devoted a page and a half or so commenting on this

18 particular study and the relevance of this particular

19 study.

20      Q.   If you would turn to Exhibit 8.  This is

21 Dr. Dorsey's article on dry-cleaning chemicals.

22           Thank you.

23           MS. ELLISON:  One moment.

24           There we go.

25           THE WITNESS:  This one.
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1           Exhibit 8.  Dry cleaning, yes.

2      Q.   (BY MR. TELAN)  Okay.  I think you were --

3 this is the case study involving the lawyers, I believe;

4 is that correct?

5      A.   These were the lawyers, yes.

6      Q.   Okay.  You were asked about the fact that the

7 attorney cohort was noted to have 16 percent

8 incidents -- or family history of Parkinson's disease.

9           Do you recall that?

10      A.   Yes.

11      Q.   If you turn to Table --

12      A.   I didn't mention that, but it was mentioned.

13      Q.   Okay.  If you go to page 4, Table 1 of that

14 article.

15      A.   Table 1.  Okay.

16      Q.   Under family history of Parkinson's disease,

17 if you scroll across, do you see that the percentages of

18 Parkinson's family history is 16 percent in both the

19 tower cohort and the comparison group?

20      A.   Yes, it's the same.

21      Q.   Okay.  That's all with that one.

22           If you go to Exhibit 9 now, this is the Bove

23 mortality, 2024.

24      A.   Yes.

25      Q.   If you look at page 9 of 14.
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1      A.   9, yes.

2      Q.   If you look just at the hazard ratios that

3 Dr. Bove noted are both well above 1.

4           MS. ELLISON:  Objection.

5      A.   Yeah, there are two.

6      Q.   (BY MR. TELAN)  2.09 and 2.05?

7      A.   Yes.

8      Q.   And is that meaningful to you?

9      A.   Yes.  Because it doubles the odds for death

10 associated with Parkinson's disease.

11      Q.   Remember you were asked, or you may have told

12 us earlier, that your opinion about the causality of TCE

13 and Parkinson's disease is based on the totality of the

14 scientific evidence.

15           Do you recall saying something to that effect?

16      A.   Yeah.  I think I said it more than once.

17 Meaning that I don't look at a single study and decide,

18 okay, this is it.  I just need to look at this study.

19 Even if it's well done, you know, that's not enough.  So

20 I need to look at the whole picture.

21           And if I may, a very small diversion here.

22      Q.   Yeah.

23      A.   This has been my approach to everything.  Many

24 years ago, I started to do some work on air pollution

25 and especially developmental exposure to air
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1 pollution -- exposure to air pollution while in youth or

2 young.  Because I was interested in possible

3 relationship between that type of exposure and autism or

4 autism-related disorders.

5           And so I wrote a paper after studying the --

6 what was available.  And that basically said -- the

7 title was -- if you have my CV, I can give you the

8 right -- the correct title, because it shows the type of

9 approach -- the same approach that I used here for this.

10           Give me another second.

11      Q.   No worries.

12      A.   Oh, there's too many papers here.

13           Now I can't find it, of course.

14      Q.   You'll remember it after we leave the

15 deposition.

16      A.   Okay.  Here it is.  I found it.

17           It was a paper -- the title of the paper was

18 "Neurotoxicants are in the air."  Which I played with

19 love is in the air.  You know, I had a nice slide with

20 the music and so --

21      Q.   What number is that, Dr. Costa?

22      A.   In my CV, it's 293.

23           So "Neurotoxicants are in the air:

24 Convergence of human, animal and in vitro studies on the

25 effect of air pollution on the brain."  So this shows my
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1 approach not only for the TCE and this -- my report

2 here, but in general, it's like this, I look at the

3 whole picture.  And in this case, I found some evidence

4 from human, animal and in vitro studies; they're all

5 going in one direction.  And when I say "all," could not

6 be 100 percent.  Could be 98 percent, 97, but they're

7 all -- the trend is in the direction.

8           And it's only analyzing everything that I came

9 to the conclusion that, yes, air pollution, which was

10 always believed to affect the lungs and eventually the

11 cardiovascular system, could also affect the brain.  And

12 this is also now an interesting field of research.

13      Q.   We're going to come back to that concept in

14 just a few minutes, but let me move to the Guehl study,

15 which is Exhibit --

16      A.   Which one?

17      Q.   -- 12.  Guehl, G-u-e-h-l, Exhibit 12.  The

18 title is "Trichloroethylene and parkinsonism:  A human

19 and experimental observation."

20      A.   Oh, the one I got the wrong dose.

21      Q.   No, no, no, you -- this is the one that you

22 were asked questions about the MPTP.

23           If you go to your report, I'm going to cue you

24 into your report at page 14.

25           Do you see under the Guehl study at the -- the
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1 last line of your report, you note, "Very similar

2 results had also been seen with the potent dopaminergic

3 neurotoxicant MPTP," and then you cite the Bezard study?

4      A.   Yeah.

5           MS. ELLISON:  Objection.

6           MR. TELAN:  What was wrong with that?

7           MS. ELLISON:  You said "end of the report,"

8 and it's the end of the paragraph.

9           MR. TELAN:  I'm sorry.

10      Q.   (BY MR. TELAN)  Do you see at the end of that

11 paragraph the sentence that we just read about the MPTP?

12      A.   Yes.

13      Q.   Okay.  Go if you would now to page 610 of the

14 Guehl discussion column.

15      A.   Yes.

16      Q.   If you go one paragraph under the discussion

17 column, do you see the sentence that starts with "The

18 nigral degeneration"?

19      A.   Yes.

20      Q.   Would you read that.

21      A.   "The nigral degeneration that

22 trichloroethylene produces in mice (50 percent) could be

23 compared to those obtained with a middle dose of MPTP

24 (20 milligrams/kilo)(Bezard et al., 1997)."

25      Q.   Does that refresh your recollection to what
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1 you were referencing in your report?

2      A.   Yeah, I was saying just that --

3      Q.   Okay.

4      A.   -- in my...

5      Q.   And if you go down a couple sentences, where

6 it says "this mechanism."  If you go down a couple

7 sentences from where we just stopped reading --

8      A.   Yeah.

9      Q.   -- "This mechanism should be compared to that

10 of MPTP."

11           Do you see that?

12      A.   Yeah.

13      Q.   Would you read that into the record, please.

14      A.   "This mechanism should be compared to that of

15 MPTP and 6-hydroxydopamine, the two most common

16 experimental nigrotoxic drugs, which are thought to act

17 by generating hydrogen peroxide and superoxide radicals,

18 as well by inhibiting complex 1 of the mitochondrial

19 expiratory chain."

20      Q.   Keep reading one more sentence down.

21      A.   "This theory agrees with basic and clinical

22 studies suggesting that oxidative mechanisms contribute

23 to the initiation and progression of Parkinson's

24 disease.  In addition, although this study investigated

25 the effect on dopaminergic neurons, the
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1 trichloroethylene toxicity could affect the whole

2 central nervous system given its unspecificity."

3      Q.   Could you explain to us what the authors are

4 saying in that paragraph that you just read, starting

5 with "this mechanism"?

6      A.   Well, they say that -- this paper is an older

7 paper.

8      Q.   Yep.

9      A.   It's a 1999 paper, so that makes it a

10 26-years-old paper.  So it was in the beginning of all

11 this.  And they had this finding with trichloroethylene,

12 and they said the fact that I see -- it's similar with

13 what is seen with MPTP.  And so now we should look at

14 the mechanism and see whether the mechanism believed to

15 be involved in the neurotoxicity of MPTP, which is

16 oxidative stress and mitochondrial toxicity, also holds

17 true for trichloroethylene.

18      Q.   Okay.

19      A.   I would interpret it this way.

20      Q.   If you would go to -- now to 13, Exhibit 13.

21 It's the Gash article.

22           THE WITNESS:  Thank you.

23      Q.   (BY MR. TELAN)  And I think Ms. Ellison was

24 talking to you about the 70-percent loss of dopamine

25 receptors before PD manifests itself in humans.
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1           Do you recall the general conversation about

2 that?

3      A.   Yes.

4      Q.   And I think you had mentioned that no direct

5 measurements have ever actually been done in humans?

6      A.   Yes.

7      Q.   Explain that so that if the court is inclined

8 to listen -- what do you mean by that?

9      A.   Well, we discussed in several occasions the

10 issue of a certain redundancy and plasticity of the

11 human brain so that you can have more than 50 percent of

12 your dopaminergic neurons dead, and you still don't show

13 any clinical signs.

14           And this number have been going around, which

15 are between 60 and 80 percent.  So current thinking is,

16 well, until you lose 60 to 80 percent of the -- the

17 dopaminergic neurons, you do not experience any clinical

18 signs, but -- but it's not that we have data clearly

19 showing that this number is, you know -- I mean, you

20 have the first sign, okay, I chop your head, look at

21 your brain, say, well, you have 70 percent, okay.

22           This type of study is obviously not being done

23 and would never be done.

24           So I think those numbers need to be taken with

25 a grain of salt and could vary.  I don't even know
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1 exactly how -- what was measured and how; probably after

2 death and autopsy, there was some measurements done.

3 And then there was bad calculations through the age of

4 insurgence of the disease.  So I'm not ultrafamiliar

5 with all the work that finally led to these numbers,

6 exact numbers.

7           But they simply want to indicate that some

8 damage to the dopaminergic system might go unnoticed for

9 a number of years.  And then as there is additional loss

10 of dopaminergic neurons, because of the normal aging

11 process, then you may arrive at a certain point when

12 this -- when these critical signs are manifested, you

13 develop Parkinson's disease.

14           I have in mind figures that show this concept.

15 And -- but, you know, sometimes you see that the

16 threshold is 20, sometimes it's 35.  So you're not

17 really concerned about this because it's a rough

18 estimate, you know, so that's why I am not concerned at

19 all that in animals you see 50, because 50 is a huge

20 number.  You know, it's a huge number.

21      Q.   Getting back to the concept where you said you

22 looked to see if -- I don't know if you used this

23 terminology -- the compasses or the needles are all

24 pointing in the same direction between human studies and

25 animal studies.
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1           As it relates to TCE and its ability to cause

2 Parkinson's disease, having discussed now the human

3 studies and animal studies, are all the compasses

4 pointing in the same direction, in your mind?

5           MS. ELLISON:  Objection.  Form.

6      A.   I would say, yes, that this is the case

7 because the situation is similar to what I just

8 mentioned for my interpretation of air pollution and

9 certain neurotoxicity.

10      Q.   (BY MR. TELAN)  Let me direct you, if I could,

11 to Exhibit 14.  We're almost -- almost finished here.

12 Just have a few questions on this exhibit.

13           This is the Liu study from 2009.

14      A.   Yep.

15      Q.   And if you could go to page 8, please.

16      A.   Page 8.

17      Q.   At the very bottom, "Environmental toxins play

18 an important role in the development of sporadic form of

19 PD, where it is suggested that various toxins can

20 initiate a cascade of events in the cell body that

21 induces dopaminergic neuron degeneration and ultimately

22 causes Parkinsonism.  These events mainly include

23 mitochondrial dysfunction, inflammation,

24 oxidative/nitrative stress and ubiquitin-proteasome

25 system dysfunction."
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1           You see that?

2      A.   Yeah.

3      Q.   Do you agree with that?

4      A.   Yeah.

5      Q.   And if you look on page 9, two sentences down,

6 starting with "our study."

7      A.   Yes.

8      Q.   "Our study found TCE significantly reduced

9 mitochondrial complex I activity in the substantia

10 nigra."

11      A.   Yes.

12      Q.   So the animal studies that we've seen so far,

13 does TCE cause a reduction in the dopamine-producing

14 neurons within the substantia nigra?

15      A.   Yes.

16      Q.   And does TCE seem to have an impact as well on

17 mitochondrial complex 1 activity in the substantia

18 nigra?

19      A.   Correct.

20      Q.   And are those consistent with the findings in

21 the human studies of TCE causing Parkinson's disease?

22           Let me --

23      A.   Can you repeat that.

24      Q.   -- withdraw that, yeah.

25      A.   Can you repeat the question.
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1      Q.   So the destruction of dopamine-producing

2 neurons in the substantia nigra of animals who have been

3 exposed to TCE -- I think you were asked questions about

4 whether or not animal studies can exactly replicate

5 what's going on in the human brain, and so that's where

6 I'm going with this.

7           Is there a consistency between what you're

8 seeing in the animal studies now and what you've seen in

9 the epidemiological human studies?

10      A.   There is a total analogy between what we see

11 in animals and what we see in humans.  Obviously, the

12 condition is a little bit different.  So in animals, we

13 give the TCE, the animal is sacrificed, and they look at

14 the brain and look at different aspects of the brain

15 biochemically or morphologically, whatever,

16 histologically.  And they found these effects on

17 degeneration of the dopaminergic neurons, oxidative

18 stress, inhibition of mitochondrial expiration, and so

19 on.

20           Of course, when you have a case of a human

21 diagnosed with Parkinson's, you don't do this type of

22 things.  Obviously you cannot do this type of things.

23           But some of these observations are done

24 postmortem in the autopsy level.  And all these changes

25 occurring in the brain occur with MPTP, with TCE, with
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1 rotenone, paraquat, and also in patients that have

2 Parkinson's disease.

3      Q.   Okay.  Let's switch just to the last couple

4 subjects here, the Keane study of 2019, Exhibit 15.

5           THE WITNESS:  Thank you.

6      A.   Yes.

7      Q.   (BY MR. TELAN)  And I think you were asked

8 about the finding -- if you go to your report, actually,

9 page 16, I think you were asked questions by Ms. Ellison

10 about the decreased dopaminergic neurons kind of toward

11 the end --

12      A.   Yes.

13      Q.   -- of your first paragraph.

14           Do you recall that?

15      A.   Yes.

16      Q.   All right.  I would like to direct you, if you

17 could, to page 4 of the Keane study.

18           In the --

19      A.   Yes.

20      Q.   -- first paragraph on the left-hand side of

21 that study, starting with "For A30P animals."

22      A.   Yes.

23      Q.   Will you read that into the record.

24      A.   "For A30P animals, exposure to TCE and TaClo

25 caused a significant reduction of TH-positive cell
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1 number to approximately 70 percent of vehicle treated

2 A30P mice."

3      Q.   Is that what you were referencing in your

4 report?

5      A.   Yes.

6      Q.   Okay.

7      A.   This is what I wrote in my report.

8      Q.   Okay.  Now, in your report, if you could go to

9 the dose level consideration section, page 19 in your

10 report.

11      A.   In my report, page 19.

12      Q.   And I think you were asked some questions, and

13 I don't know if you were -- if you got confused or not

14 on this, but there was some questions about

15 dose-response and then dose level by Ms. Ellison.

16           Do you recall those lines of questions about

17 this area of your report?

18      A.   Well, we discussed the dose-response, but I

19 don't recall the specifics.

20      Q.   Okay.  If you look at this part of your

21 report, you speak about the levels of TCE described by

22 Dr. Goldman in the first sentence.

23           Do you see that?

24      A.   Yes.

25      Q.   Okay.  And if you continue down, you mention
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1 other historical values that were noted by different

2 authors --

3      A.   Yes.

4      Q.   -- as well.

5           Do you see that?

6      A.   Yes.

7      Q.   Okay.  And if we carry over now to the -- to

8 page 20, and going all the way to the bottom where it

9 starts with "In summary."

10      A.   In summary, yeah.

11      Q.   And I'll read that.  "In summary, it can be

12 concluded that exposure of three months or longer to the

13 contaminant TCE at the level of 366 parts per billion,

14 or exposure to equivalent cumulative parts per billion

15 of TCE, can, at least as likely as not, be a cause of

16 PD."

17           Did I read that correctly?

18      A.   Yes.

19      Q.   Okay.  Did the Goldman study of 2023 find a

20 70-percent increase in Parkinson's disease for the

21 Marines and family members at Camp Lejeune who were

22 exposed to, on average, 366 parts per billion for a

23 three-month period during the 1975 to 1985 time frame?

24      A.   Yes.

25      Q.   Okay.  And is your opinion, as to the dose
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1 level, based on that study and the collection of

2 evidence that we've talked about?

3      A.   Yes.  The number 366 parts per billion was

4 taken from that study.

5      Q.   Okay.  Is it your opinion, to a reasonable

6 degree of medical probability, that -- scientific

7 probability, I'm sorry.

8           Is it your opinion, to a reasonable degree of

9 scientific probability, that an individual exposed to

10 366 parts per billion of TCE can at least as likely as

11 not develop Parkinson's disease as a result?

12      A.   That is what I would say and that's what I

13 said based on the Goldman study.

14      Q.   Okay.  Is it also reasonable to conclude that

15 there would be an elevated risk even at lower levels

16 given the 70-percent increase that was found based upon

17 a cumulative 1,098 parts per bill?

18           MS. ELLISON:  Objection.  Form.

19      A.   It's plausible.  It's possible; it's

20 plausible.  It cannot be excluded.  But, you know, it

21 remains an area of more uncertainty.

22      Q.   (BY MR. TELAN)  And is that why you say, "This

23 does not exclude that shorter periods, or lower levels

24 may also cause PD"?

25      A.   Yes.  And then -- and this is also why I said
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1 "at least as likely as not," which is my lower standard

2 because I -- as we discussed earlier, there is always a

3 certain degree of uncertainty about the exposure.

4      Q.   So in terms of your opinion that TCE can cause

5 Parkinson's disease, is it your opinion more likely than

6 not TCE does cause Parkinson's disease to a reasonable

7 degree of scientific probability?

8      A.   Yes.

9      Q.   And that it is your opinion to a reasonable

10 degree of scientific probability that it is at least as

11 likely as not that somebody exposed to 1,098 parts per

12 billion cumulative is at least as likely as not --

13 strike that.  That's not going to come out right.

14           Is it your opinion that it is at least as

15 likely as not that three months of exposure to a

16 cumulative average of 366 parts per billion of TCE can

17 cause Parkinson's disease?

18      A.   Yes.

19      Q.   And is it your opinion that it is at least as

20 likely as not that even at lower levels than the

21 cumulative 1,098 parts per billion -- that exposures

22 below that level can at least as likely as not be a

23 cause of PD?

24           MS. ELLISON:  Objection.  Form.

25      A.   Yeah, as I mentioned earlier, it cannot be
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1 excluded.

2      Q.   (BY MR. TELAN)  Okay.  And now we -- going

3 back, finally, to the -- all of the compass arrows.

4           Are all of the compass arrows from human

5 evidence, animal evidence and mechanistic data -- do

6 they all support the opinions that you've offered

7 relative to TCE and Parkinson's disease?

8           MS. ELLISON:  Objection.  Sorry.  Objection.

9 Form.

10      A.   They -- yeah, they're all supportive.  The

11 papers that I reviewed for writing the report all going

12 the same direction, both epidemiological papers, the

13 case reports, the animal studies, for certain, and then

14 also mechanistic information that would also go in the

15 same -- in the same direction.

16           If I may add, the only study that doesn't go

17 in the same direction is the one I was not aware of,

18 this --

19      Q.   (BY MR. TELAN)  Sallmén.

20      A.   -- this Sallmén study, which didn't find any

21 association with TCE or so.  But as we discussed, it was

22 a study where exposure was inferred from some registry

23 in the Finnish government, I think.  And has the same

24 author in a convoluted way say "may only apply to the

25 Finnish people."  So -- but even included in this, in my
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1 overall parameter, that would represent only one study

2 out of many, many that doesn't go in the same direction.

3           MR. TELAN:  Okay.  Nothing further.

4           THE WITNESS:  Finished?

5           MR. TELAN:  Yep.

6           THE WITNESS:  Good.

7           THE VIDEOGRAPHER:  No further questions?

8           MS. ELLISON:  No, nothing from us.

9           THE VIDEOGRAPHER:  The time is 6:15 p.m.  And

10 this concludes the deposition of Dr. Lucio Costa.  And

11 we are going off the record.

12           (Deposition concluded at 6:15 p.m.)

13           (Reading and signing was not requested

14                  pursuant to FRCP Rule 30(e).)

15

16

17

18

19

20

21

22

23

24

25
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1                  REPORTER'S CERTIFICATE

2        I, TAMI LYNN VONDRAN, CCR, CSR, RMR, CRR, the

3 undersigned Certified Court Reporter authorized to

4 administer oaths and affirmations in and for the states of

5 Washington (2157), Oregon (20-0477), and California

6 (14435) do hereby certify:

7        That the sworn testimony and/or proceedings, a

8 transcript of which is attached, was given before me at

9 the time and place stated therein; that any and/or all

10 witness(es) were duly sworn to testify to the truth; that

11 the sworn testimony and/or proceedings were by me

12 stenographically recorded and transcribed under my

13 supervision.  That the foregoing transcript contains a

14 full, true, and accurate record of all the sworn testimony

15 and/or proceedings given and occurring at the time and

16 place stated in the transcript; that a review of which was

17 not requested; that I am in no way related to any party to

18 the matter, nor to any counsel, nor do I have any

19 financial interest in the event of the cause.

20        WITNESS MY HAND AND DIGITAL SIGNATURE this 15th day

21 of May, 2025.

22

 <%19971,Signature%>

23 _____________________________________

TAMI LYNN VONDRAN, CRR, RMR

24 Washington CCR #2157, Expires 10/6/2025

Oregon CSR #20-0477, Expires 9/30/2027

25 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, if 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 colloquies, questions 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  
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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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