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APPEARANCES:

M LBERG COLEMAN BRYSON PHI LLI PS GROSSMAN, LLC
David Mceli, Esquire

Amanda Menmmi |l er, Esquire

Carollton, GCeorgia

404-915- 8886
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on behalf of Plaintiffs

KELLER POSTMAN

Zi na Bash, Esquire (via Zoom)
111 Congress Avenue

Suite 500

Austin, Texas 78701
312-741-5220

zi na. bash@xel | er post man. com
on behalf of Plaintiffs

U. S. DEPARTMENT OF JUSTI CE

Sharon V. Sprayregen, Esquire

Mar cus Tubin, Esquire

LeCresha A. Johnson, Esquire (via Zoom
Envi ronnmental Torts Litigation Section
Civil Division Torts Branch

Washi ngton, District of Colunmbia 20530
202-676- 6531

sharon. v. sprayregen@sdoj . gov

mar cus. o. t ubi n@isdoj . gov

| ecresha. a. j ohnson@sdoj . gov

on behal f of Defendant United States of Anerica

ALSO PRESENT:
Robert Martignetti, videographer
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GAN, Ph. D.
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EXHI BI TS

Descri ption
Noti ce of Deposition of and
Request for Production of
Docunents to David Madi gan,
Ph. D.

Expert Report of David
Madi gan, Ph.D., dated
3-16-25, with attachnments

Deposition transcript of
Davi d Madi gan, Ph.D., dated
11-14-19

Deposition transcript of
Davi d Savitz, Ph.D., dated
5-16- 25

Cochrane Training, Chapter
10: Anal ysing data and
undert aki ng net a- anal yses

General Causation report of
Peter G Shields, MD.,
dated 2-7-25

Excerpt from "Epi dem ol ogy
and the Law'
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Exhi bit 8 Chapter 8 of 60
"Trichl oroet hyl ene,
Per chl or oet hyl ene, Benzene,
Vinyl Chloride, and
trans-1, 2-Di chl or oet hyl ene
Exposure and Leukem a Ri sk”
by Julie E. Goodman, Ph.D.
dated 2-7-25

Exhibit 9 Article entitled "A 64
retrospective cohort study
of cause-specific nortality
and incidence of
hemat opoi eti c mal i gnanci es
in Chinese benzene-exposed
wor kers" dated 2015

Exhibit 10 Article entitled 70
"QOccupational benzene
exposure and risk of kidney
and bl adder cancers: A
systematic review and
met a- anal ysi s" dated 2024
Exhi bit 11 Chapter 1 through 6 of 107
"Trichl oroethyl ene,
Per chl or oet hyl ene, Benzene,
Vinyl Chloride, and
trans-1, 2-Di chl or oet hyl ene
Exposure and Ki dney Cancer™
by Julie E. Goodman, Ph.D.
dated 2-7-25, with
attachnments
Exhibit 12 Article entitled "Reference 126
Gui de on Epi dem ol ogy"

(Original exhibits were marked by the court reporter
and returned to Attorney Sprayregen.)
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PROCEEDI NGS

THE VI DEOGRAPHER: We are now on the
record. My name is Robert Martignetti. I am
t he videographer for Gol kow. Today's date is
June 11, 2025, and the time is 9:53 a. m

This video deposition is being held in
Bost on, Massachusetts, In Re: Canp Lejeune
Water Litigation. The deponent is David
Madi gan, Ph. D.

Counsel will be noted on the
st enographic record. The court reporter is
Megan Castro and will now swear in the wtness.

DAVI D MADI GAN, PH.D., first having been
satisfactorily identified by the production of
his driver's |license and duly sworn by the
Notary Public, testified under oath as follows
in answer to exam nation by
ATTORNEY SPRAYREGEN:

Q  Good norning, Dr. Madigan.

>

Good nor ni ng.

Q I introduced nyself off the record, but

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 6 of 265



© 00 N o o0 b~ W N

N N N NN P P PR R R R R R, R
A WO N P O O 0O N O O B WO N +—» O

Page 6

Il will introduce nyself again. My nane is
Sharon Sprayregen. M colleague is

Marcus Tobin, and we represent the

Uni ted States.

Thi s proceedi ng, even though we are not
in a courtroomis -- you are -- | will take
t hat back.

You are under oath, even though we are
not in a courtroom You understand that,
right?

A. Yes.

Q  And you understand that a court
reporter is taking everything down, so we
should try not to speak over each other.

Ri ght ?
A. Yes.
Q And if you don't understand a questi on,

pl ease |l et me know. Okay?

A. Okay.

Q And if you answer a question, | wil
assume that you understood it. |Is that fair?

A. Yes.

Q. And we can take a break any time you

i ke just as long as a question is not pending.

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 7 of 265



© 00 N o o0 b~ W N

N N N NN P P PR R R R R R, R
A WO N P O O 0O N O O B WO N +—» O

Page 7

s that fair?

A. Yes.

Q. Gr eat .

Is there any reason why you can't give
conpl ete and accurate and truthful testinmony
t oday?

A. No.

(Exhibit 1, Notice of Deposition of and
Request for Production of Documents to
Davi d Madi gan, Ph.D., marked for
i dentification.)

BY ATTORNEY SPRAYREGEN:

Q So I am showi ng you what we are marKking
as Exhibit 1. Have you seen this docunent
before?

A. Yes.

Q. Have you reviewed the request for
producti on for docunents? It is at the end.

A. Yes.

Q. Do you have any responsive materials to
produce?

A. No. | believe everything that was
asked for, you have it.

Q. My understanding is that you have an

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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addi tional invoice that hasn't yet been

produced. |Is that correct?
ATTORNEY M CELI: That was -- short
answer is yes, May 28th you sent.

A.

Ckay.

BY ATTORNEY SPRAYREGEN:

Q.
i nvoi ce,

A.
Q.

But not hing other than that additional
| take it?
Correct.

Are you wi thholding any materials that

woul d be responsive?

A.
Q.

No.

| know you have served as an expert

wi t ness before. Do you know how many times you

have been an expert wi tness?

A.
Q.

Ti mes?

How many cases you have been hired to

be an expert witness for.

Over -- forever, inny life?
In the |last 10 years.

| don't know the answer, but maybe a

Only a dozen?

Different matters. | mean, | have

877-370-3377
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 9 of 265
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been, |ike, for exanmple, | have done work in
talc litigation. There have been many, many
cases in that context, but it is one report,
basi cal | y.

Q Understood. So when you say a dozen
matters, you are counting the talc litigations
as one matter. |Is that right?

A. Exactly.

Q Have you ever --

ATTORNEY SPRAYREGEN: Wt hdr awn.
BY ATTORNEY SPRAYREGEN:

Q In nost of these cases, have you
testified for the plaintiff?

A.  Yes. Except | worked on an
intell ectual property case sone years ago, |
don't know when it was, for defendants.

Q Would you say that was in the | ast

10 years?
A. Probably. | amnot certain.
Q Is that the only case where you have

been hired to work for defendants?
A. Yes. | have never been asked in any

ot her cont ext.

(Exhibit 2, Expert Report of David Mudi gan,

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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Ph. D., dated 3-16-25, with attachments,
mar ked for identification.)
BY ATTORNEY SPRAYREGEN:

Q. | am showi ng you what we are marking as
Exhibit 2, which is titled "Comments on
Camp Lej eune Defendants' Reports,"” and dated,
if you |look at the | ast page of the actual
report, before the exhibits, March 16, 2025.

s this the report that you wrote for
this litigation?

A.  Yes.

Q Prior to preparation of this report,
did you review the reports of any of the U S.'s
general causation experts?

A. Unless it is cited in here, no.

Q So you cited the reports of
Dr. Goodman?

A. Right. | was asked to comment on the
reports of Dr. Goodman and Dr. Shields. Yes.

Q Dr. Goodman wrote a nunmber of reports.
Did you read nultiple reports of Dr. Goodman's?

A. | focused on one of them-- | think it
m ght have been the kidney one -- and ski nmed

t he other ones, and they are very, very

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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simlar.

Q  And you read the entirety of
Dr. Shields's report?

A. Yes.

Q Did you review the report of
Dr. McCabe?

A. That doesn't ring a bell.

Q Prior to preparation of this report
that is Exhibit 2, did you review the reports
of any of the plaintiffs' general causation
experts in this case?

A. | don't believe so.

Q. Did you review any of Dr. Bird's
reports in this case?

A. | don't believe so.

Q Other than the reports of Dr. Goodman

and Dr. Shields, are there any other docunments

related to this litigation that you reviewed to

write your report in this case?

A. | don't believe so. Unless there is
somet hing referenced in here, no.

Q. Have you reviewed the 2017 ATSDR
assessnent of the evidence?

A. | have seen that docunent, yes.

Golkow Technologies,

877-370-3377 A Veritext Division WWWw.veritext.com
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Q. Did you review any of Dr. Bove's
publ i shed studi es concerning the popul ati on at
Camp Lej eune?

A. So sanme as -- | have seen -- not in
preparing this, but | have seen those
docunments, those papers.

Q. So when you say you have seen those
documents, but not in preparation for preparing
your report, what was the context in which you
have seen those docunments?

A. So | have -- | don't know -- over the
| ast, maybe, a year, consulted with the counsel
tomy left. And in that context, he has asked
me to | ook at sonme things and he has asked me
some questions about them so that is the
context in which | have seen the Bove papers.

Q But you didn't review themin
preparation to wite this report that you
submtted. |Is that correct?

A. That is correct.

Q Wuld you agree --

ATTORNEY SPRAYREGEN: Take that back.
BY ATTORNEY SPRAYREGEN:

Q. How do you define an observational

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 13 of 265
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study?

A. So an observational study is -- they
come in different flavors. But a typica
observational study is you gather data by
observing people -- people, let's call it
people; it could be other objects, but it could
be people in the world. So you don't
i ntervene.

The difference between an observati onal
study and an interventional study is, in an
observational study, you just gather it. You
observe behavior, characteristics, et cetera,
in the world. You don't intervene.

That is the key difference between an
observational study and an interventional
study. | could go on at | ength, but.

Q So you would agree with my definition
t hat an observational study is a type of study
in which researchers observe and anal yze
outcomes without intervening or assigning
exposures to the study subjects?

A. That sounds right.

Q. And you have previously written in

expert reports submtted to courts that

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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observational studies have well -docunment ed

limtations. |s that correct?

A. Yes.

Q  You have previously testified, and I

guote, There are sone observati onal

that | will happily rely

limtation. There are others that

fatally fl awed.
|s that correct?
ATTORNEY M CELI :

Foundati on.

A. | can't confirmthat

Maybe.
BY ATTORNEY SPRAYREGEN:

st udi es

on, subject to

| feel are

Object to the form

with certainty.

Q Is that a statenment that you would

agree with?

A. Say that again.

Q. There are sonme observational studies

that | will happily rely

limtations. There are others that

fatally fl awed.

ATTORNEY M CELI :

A. Yes, | would make that

BY ATTORNEY SPRAYREGEN:

on, subject to

| feel are

Sanme obj ecti on.

statement today.

Golkow Technologies,
877-370-3377 A Veritext Division

Case 7:23-cv-00897-RJ Document 469-3
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Q And you have previously testified that,
i n observational studies, the estinmtes can be
systematically biased, neaning that you
could -- that they could systematically be too
| ow or too high. |Is that correct?

ATTORNEY M CELI: Object to the form
Foundat i on.

A. Same answer, | don't recall saying
that, but that seenms like that is a true
st at enent .

(Exhibit 3, Deposition transcript of David

Madi gan, Ph.D., dated 11-14-19, marked for

I dentification.)

ATTORNEY M CELI: Just for the record,
it is interesting that we have this since the
deposition was subject to a protective order,
but it was not admtted into evidence in the
trials. So we wll nake that note and we w |
have to investigate that further |ater.

ATTORNEY SPRAYREGEN: There are
provisions to mark parts of the deposition
confidential, and we can tal k about that
afterward i f you want.

ATTORNEY M CELI: But it is not that we

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 16 of 265
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mar k t hem In the litigation, in the Taxotere
MDL |litigation, there was a protective order
t hat made what you are using as Exhibit 3
protected. That was my concern. | understand
t hat we can agree. | am just nmaking a note for
t he record, but thank you.
ATTORNEY SPRAYREGEN: | understand. I
di dn't understand that.
BY ATTORNEY SPRAYREGEN:
Q  Would you please turn to page 1957
A. Okay, | amthere.
Q | amnot even there.
And do you see where it says, on
line 3:
"Question: Sure. \What does bias neans
in the context of an observational study?
“Answer: Basically, it means -- so
these studies are trying to effect -- trying to
estimate an effect size, right, the true causal
effect of an intervention. In this case,
Taxotere. So the -- you -- the bias would be
present if your observational study
systematically guessed too high -- estimted or

guessed too high or too low systematically. So

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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" m not tal king about sanpling variability,

which is -- which is kind of white noise,
randomness. But if, systematically, it's --
you know -- it's -- it aims -- it gives you an

estimate that's too high or systematically too
| ow, that's bias.

"Question: Okay. s that why bias in
observational studies is sometimes called
‘systematic error'?

"Answer : Sur e.

"Question: Are those terms synonynmous
in terms of observational studies?

"“Answer : Probably, | think -- yeah, |
think that is generally how people use the

phrase 'systematic error.'
"Question: And this idea of bias in
observational studies is something you have
publ i shed yourself on. Correct?
“Answer : Quite a bit.
"Question: Ext ensi vel y. Ri ght ?
“Answer : Yep."
Did I read that correctly?
A. Yes.

Q. Was that your prior testimny?

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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A. Yes.
Q | do the sane thing. We will do our
best not to do that. Thank you.

Do you still agree with everything that
you testified that | just read?
A. Yes.

Q. And environnental - epi dem ol ogi ca
studi es are observational studies. Wuld you
agree with that?

A. | think that is generally true, but |
guess you could have random zed studi es that
could still be called epidem ol ogical. But
generally, | think it is true.

Q  Wuld you agree that cohort studies
| ooking at the relationship between a chem ca
exposure and a di sease are observati onal
st udi es?

A. Yes, generally speaking, when people

use the term "cohort study," it is a type of
observational study.

Q Wuld you al so agree the case studies
| ooking at the relationship between a chem ca
exposure and di sease are observational studies?

A. Sure, insofar as they are -- a case

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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series is a study, yes, they are definitely

observati onal .

Q And the human studies, as opposed to

t he ani mal and mechani stic studi es

t hat

Dr. Goodman and Dr. Shields examned in their

reports, are observational studies.

true?

Il s that

ATTORNEY M CELI: Object to the form

A. Yes, generally speaking, they did not

| ook at random zed studies; they | ooked at

observati onal studies.

BY ATTORNEY SPRAYREGEN:

Q. \When they were | ooking at humans as

opposed to ani mal s?

A. Yes.

Q  Would you agree that, before making a

causal determ nation, for exanple,

t hat a

particul ar chem cal can cause a disease,

epi dem ol ogi sts need to consider the quality of

t he studies?

ATTORNEY M CELI: Object to the form

A. Sure, as a general matter,

if you are

going to be drawi ng a causal concl usion, you

consi der the design of the studies,

the size of

Golkow Technologies,
877-370-3377 A Veritext Division
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the studies, if you will, the quality of the
studi es before drawi ng a causal concl usion.

Q  Wuld you agree that each study nust be
eval uated to determ ne whether its design is
appropriate, the study size is adequate, and
systemati c bias has not influenced the observed
associ ation?

ATTORNEY M CELI: Object to the form

A. | mean, what you are describing is good
practice, that one, in general, would consider
t hose issues.

BY ATTORNEY SPRAYREGEN:

Q Prior to your work in this case, had
you ever communi cated with Dr. Savitz?

A. No.

Q Prior to your work in this case, had
you -- did you know who he is?

A. Yes, | was famliar with the nane.

Q. Had you read any of his published
articles or books prior to your work in this
case”?

A. Pr obabl y. | can't be certain.

Q. You had never worked together. |Is that

ri ght?

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
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A. That's right.
Q And it is ny understanding from your
materials considered list that you revi ewed

Dr. Savitz's May 16, 2025, deposition in this

case. |Is that right?
A. | don't renmenber the date, but | read
hi s deposition -- a deposition of Dr. Savitz.

(Exhibit 4, Deposition transcript of David
Savitz, Ph.D., dated 5-16-25, marked for
I dentification.)
BY ATTORNEY SPRAYREGEN:
Q So Exhibit 4 is the transcript of
Dr. Savitz's deposition in this case.

Coul d you quickly review it and see if

this is what you were given to | ook at?

ATTORNEY M CELI: Object. But -- you
mean his May 16th deposition. Because he had
gi ven one prior, just so we are clear.

ATTORNEY SPRAYREGEN:. Thank you. |
appreciate that. | forgot, and you are
absolutely right.

ATTORNEY M CELI: Al right. Thank
you.

A. What was the question? |Is this the one
Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
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that | reviewed?
BY ATTORNEY SPRAYREGEN:

Q  Yes.

A. Yes.

Q. Can you turn to page -- of the
deposition, not of the paper -- 158.

A. Okay.

Q. You are always ahead of ne.

And the very last line on page 158 is,
the m ddl e of the question:

“You'd agree that it's important to
al so consider the quality of the study when you
are |l ooking for an association or trying to
i nfer causation?

“"Answer: Right. Interpreting the
study -- you can't interpret the study results
wi t hout | ooking at the study methods. And, in
fact, you can argue that you should | ook at the
met hods first to decide is this going to be an
informative study based on the quality of the
work. So if it is a good study, whatever it
finds it is worth paying attention to."

Did | read that correctly?

A.  You did.
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Q. Do you agree with Dr.

testi nony that |

A. Yes. |

j ust
mean, |

can argue that

read to you?
agree with himthat

you should | ook at

Page 23

Savitz's

you

t he met hods

first. | don't think you absolutely have to
| ook at the methods first, but | don't think he
iI's saying that either. He is saying you can
argue that. But generally |I agree with what he
sai d here.

Q Then | ooking on page 159, starting at
line 16. Let me know when you are there.

A. | am t here.

Q. Thanks.

So |l will represent to you that this is

a reference to, | believe -- or | believe this
is a reference to one of Dr. Savitz's books.

The questi on,
have a section,
finding and associ ati on?

"Answer : Yes.

“And you state there,

epi dem ol ogi cal
their
t hat

can be placed in their

See the quality of

first

resul ts.

“"Do you see where you

the study's

of all,

studi es vary substantially in

quality and hence vary in the confidence

Ri ght ?
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"Answer : That's correct.

"Question: And next you say, even when
findings are m xed across studies, sone
supportive of an effect and others not, if
t hose that are methodol ogically strongest tend
to provide the nmost support for a potenti al
causal association, the overall weight of
evi dence tips in that direction. Correct?

“Answer: That's correct, yes."

Did I read that correctly?

A.  You did.
Q Do you agree with what Dr. Savitz

testified to that | just read to you?
ATTORNEY M CELI: Object to the form
A. | do. It is pretty vague that the

overall weight of evidence tips in that
direction. | don't quite know what that means.
But it is not unreasonable.
BY ATTORNEY SPRAYREGEN:

Q. Can you turn back to your report, which
is Exhibit 27

A. Yes.

Q Can you turn to page 2 and | ook at

paragraph 6?
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A. Okay.

Q. Under the heading "Scope and Summary of
Opi ni ons"” is paragraph 6. And that paragraph 6
says, quote, "I have been asked to provide ny
opinion, to a reasonable degree of scientific
certainty, regarding the purpose of and
met hodol ogi cal soundness of using meta-anal yses
in an assessment of the health outcomes from
exposures to chem cals."

Did I read that correctly?

A.  You did.

Q So you are not opining in your report
on the relationship between TCE, PCE, benzine,
or vinyl chloride and any cancer or Parkinson's
di sease. |Is that correct?

A. That's correct, | am not.

Q. And you did not undertake a Bradford
Hill analysis. |Is that correct?

A. That is correct, | did not.

Q. Can you please turn to page 6 of your
report.

A. Okay.

Q Are you at page 6? You see where
paragraph 19 is?
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A. | do.

Q So at paragraph 19, you write,
"“Met a- Anal ysis is the use of statistical
met hods to summarize the results of nultiple
i ndependent studies. Per the Cochrane
Handbook, by combining information from all
rel evant studies, nmeta-analyses can provide
nmore precise estimates of the effects of
heal th" -- excuse me -- "can provide nore
precise estimtes of the effects from chem cal
exposure than those derived from the individual
studies included within a review. "

Did I actually read that correctly?

A. | think so, yes, "the effects of health
effects.” It is not the nmost beauti ful
sent ence.

Q And in the sentences that | read is
footnote 12. Is that right?

A. Yes.

Q. And then, at the bottom of the page, in
footnote 12, you write, "The 'Cochrane
Col | aboration'" -- and then you give a
website -- "is a global independent network of

researchers, professionals, patients, carers,
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and individuals interested in health. It was
established in 1993 with the primry goal of
hel pi ng peopl e make wel |l -informed deci sions
about heal t hcare by preparing, mintaining, and
pronoting systematic reviews of healthcare
interventions. It plays a crucial role in
pronoti ng evi dence-based nedi ci ne and public
health practices worldw de.” And then you cite
a study.

Did | read that correctly?

A.  Yes.

Q Do you consider the "Cochrane Handbook
for Systematic Reviews of Interventions" to be
authoritative?

A.  Yes, generally speaking. It doesn't
mean that | agree with every |last word in
there. But as a general matter, it is an
authoritative source.

(Exhi bit 5, Cochrane Training, Chapter 10:
Anal ysi ng data and undert aki ng
met a- anal yses, marked for identification.)
BY ATTORNEY SPRAYREGEN:
Q So what we have narked as tab 5 is

chapter 10, "Analyzing Data and Undert aki ng
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Met a- Anal yses," from the website that you

listed in your report.

Does that seem -- does this |ook Iike

it would be chapter 10 from the website that

you listed in footnote 12 of your report?

ATTORNEY M CELI: Object to the form

A. Yes.
BY ATTORNEY SPRAYREGEN:

Q So on the first page, the first

bul I et

poi nt says, "Meta-Analysis is the statistical

conmbi nation of results fromtwo or nore

separate studies."”
Did I read that correctly?

You did.

> o »

Yes.

Do you agree with that statenment?

Q. The next bullet point says, "Potenti al

advant ages of neta-anal yses include an

i mprovement in precision, the ability to answer

guesti ons not posed by individual studies, and

t he opportunity to settle controversies arising

fromconflicting claim. However, they have

the potential to m slead seriously,

particularly if specific study designs,
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wi t hi n-study biases, variation across studies,

and reporting biases are not carefully
consi dered. "
Did | read that correctly?
A. Yes.
Q Do you agree with bullet point

27

A. Generally, yes. The second cl ause is,

“"the ability to answer questions not posed by

i ndi vi dual studies."”

| don't quite follow that.

But the rest of it, yes, | generally

agree with.

Q Would you criticize a scienti st

who,

when consi dering a meta-analysis or when doing

a meta-analysis, didn't, and | quote from

bul |l et point 2, consider specific study designs

wit hin study biases, variation across studies,

and reporting biases?

ATTORNEY M CELI: Object to the form

A. Would | criticize?
BY ATTORNEY SPRAYREGEN:
Q Wuld you think that that nmeta-

anal ysi s

was not properly conducted if the authors did

not do the things that Cochrane says shoul d be
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done?
ATTORNEY M CELI: Object to the form
A. Yes, | mean, | generally agree. In the
context of a meta-analysis, you need to | ook
at -- it is only as good as the component
studies. You need to |ook at those studies and
assess them
BY ATTORNEY SPRAYREGEN:
Q So | believe you have written in
your -- this a direct quote froma report.
Quote, "A neta-analysis" --
ATTORNEY SPRAYREGEN: W t hdr awn. I
should clarify that. Excuse ne.
BY ATTORNEY SPRAYREGEN:
Q This is a direct quote froma report
t hat you have written not in this case.
“A meta-anal ysis of poorly conducted,
bi ased, or otherw se uninformative studi es does
not add to our base of know edge of an issue.
| ndeed, such an anal ysis presents a serious
risk of msleading with false or flawed
precision."
ATTORNEY M CELI: Object to the form
BY ATTORNEY SPRAYREGEN:
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Q. |s that a statement that you would
agree with today?

A. Generally, yes.

Q  Would you agree that, if the conmponent
studi es of a meta-analysis are biased, for
exampl e, they all have biased measures of
exposure assessnents, then the results of a
met a- analysis will be simlarly biased?

ATTORNEY M CELI: Object to the form

A. Not necessarily. So it depends. You
said specifically if the exposure measurenments
are biased. So that m ght or m ght not lead to
bias in the effect size estimation. It
depends. So | don't think |I could agree to
that in conplete generality. | think it
depends.

Actually, can | add to my answer?
BY ATTORNEY SPRAYREGEN:

Q Of course.

A. | amnot entirely sure what -- the
term "biased exposure measurenents,” is that
t he phrase? What does that nean?

Q If the assessment of sonmeone's exposure

to a chemcal is systematically wrong, for
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exampl e, the exposure assessnent systematically
says that a person is exposed to nmore of the
chem cal than they are, in fact, exposed to.
ATTORNEY M CELI: Object to the form

A. | see. Yes, | would expect that would

probably translate into bias in the effect size

estimate, which is, | think, what actually
matters, | suppose.
But | am not sure it is absolutely sort

of mat hematically one follows the other,
necessarily. Probably. 1In general, it would.
BY ATTORNEY SPRAYREGEN:
Q. So the problem m ght be ny
inarticul ateness. Could you go back the
Taxotere deposition. It is Exhibit 3.
A. Yes.
Q And turn to page 121.
So on page 121, do you see, on line 19,
there is a question.
Do you see that?
A. | do.
Q  "Question: Do you al so | ook at the
reliability of studies when conducting a

met a- anal ysi s?
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“Answer: Absolutely, yeah, you
consi der each of the trials individually that
you're including.

"Question: Okay. Wuld you agree that
it's not appropriate to blindly combine studies
and lunp theminto a meta-analysis and expect
it to yield truth?

"M. Mceli: Object to the form

"Answer: Well, yielding truth is a
| ofty goal, but, no, of course, you don't
blindly combine studies, whatever that nmeans.

"Question: (By M. MRae) And if there
are concerns in the individual underlying
studi es, then the nmeta-analysis will inherit

t hose concerns. Right?

"M. Mceli: Object to the form

“"Answer: Generally. | don't know what
you mean by 'concern' exactly, but -- but,
yeah, | nmean, the meta-analysis enbodies the

i ndi vi dual studi es.

"Question: (By M. MRae) Okay.
Yeah. And perform ng a meta-analysis doesn't
cure those concerns. Right?

"Answer : So | don't know what | mean
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by 'concern' exactly, but, you know, if there
is a fatal flaw, you know, a study that's
included in the meta-analysis, then the
met a- anal ysis inherits that flaw, whatever that
means.

"Question: Okay. |If there are

concerns about bias in the individual studies,

will the meta-analysis inherit those concerns?
"M. Mceli: Object to the form
"Answer : I n general, yes."

Did I read that correctly?
A.  You did.

Q. Do you agree with the testinmony that

you gave that | just read to you?
ATTORNEY M CELI: Object to the form
A. | do.

BY ATTORNEY SPRAYREGEN:

Q \Vhat is heterogeneity in a
met a- anal ysi s?

A. So generally speaking, that refers to
the differences between the effect sizes from
t he conponent studies, if any.

Q. Can you please go back to the Cochrane

Handbook, which is Exhibit 5.
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Okay.
And turn to page 18.
Ckay.

> O »

Q And at the bottom of the page, you see
t he box which says, "C62, ensuring
met a- anal yses are meani ngful (mandatory)"?

A. Sorry. Say again.

Q Sure. | amon page 18, and there is a
box at the bottom of the page.

A. Yes, | amthere.

Q And then at the very -- the heading of
t he box, if you will, it says, "C62, ensuring
met a- anal yses are meani ngful (mandatory)."

Do you see that?

A. | do.

Q Then in that box, in the second col um,
it says, "Meta-analyses of very diverse studies
can be m sl eading, for exanple where studies
use different forms of control."

Did | read that correctly?

A. Yes.

Q And nmy understanding is that the word
“control" there refers to control popul ati ons.

s that right?
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ATTORNEY M CELI: Object to the form
ATTORNEY SPRAYREGEN: | can wi thdraw
t he questi on.
BY ATTORNEY SPRAYREGEN:
Q. \Vhat do they mean when they say -- when
studi es use different fornms of control?
ATTORNEY M CELI: Object to the form
A. So they could nmean the conparator.
Right? So you are studying an intervention of
some sort. They could nmean, if different
studi es conpare the intervention with different
controls, that m ght or m ght not be a problem
But it m ght be. So something -- certainly
sonmet hi ng you would want to | ook at.
| guess they could mean statistical
control as well, like different statistical
adj ustment nmethods in different studies.
Again, that is sonmething that m ght or m ght
not be a problem but you would want to | ook at
it.
They probably mean the former rather
than the latter, but | can't be certain.
BY ATTORNEY SPRAYREGEN:
Q Can you tell me what you think they
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probably mean?
ATTORNEY M CELI: Object to the form
BY ATTORNEY SPRAYREGEN:
Q You said they probably nean the forner,
not the latter. What is the former?
A. The former meaning, they probably are

referring to, if the conponent studies in a

met a- anal ysis, let's say, they are -- all the
studi es concern a specific intervention. But
one study conpares it to one particular -- a
different intervention and another study -- |et

me use letters.

So the intervention is called A, and
one study conmpares A versus B and a different
study conmpares A versus C. That mght -- it
all depends, but that m ght be problematic.

| think that -- that would be ny nost
probabl e expl anation for what they are nmeaning
there. | can think of other ones, but | bet
that is what they are thinking.

Q  Thank you.

And then turning a few pages to

page 20.

A. Sorry. Same docunent?
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Q Yes, we are staying with the sanme
document, the Cochrane in chapter 10,

"“Anal yzi ng Data and Under st andi ng
Met a- Anal yses. "

A. Okay.

Q. Under Section 10.10.3, "Strategies For
Addr essi ng Heterogeneity," the authors write,
"Revi ew aut hors must take into account any
statistical heterogeneity when interpreting
results, particularly when it variation in the
direction of effect."”

Did I read that correctly?

A. Yes.

Q Do you agree with that statenent?

A. | certainly agree with the first part,
"Revi ew aut hors nmust take into account any
statistical heterogeneity when interpreting
results.” That is perfectly reasonable.

"Particularly when there is variation
in the direction of effect,” | don't know. Not
necessarily. There is -- you just should take
it into account, statistical heterogeneity,
peri od.

Q On the next page, the authors talk
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about strategies when there is heterogeneity.
And the first one is, "Check again that the
data are correct."
Do you agree with that?

A. That is not unreasonable, yes.

Q. The second one is, "Do not do a
met a- anal ysis. A systematic review need not
contain any meta-anal yses. If there is
consi derable variation in results, and
particularly if there is inconsistency in the
direction of effect, it may be m sleading to
guote an average value for the intervention
effect."”

Did | read that correctly?

A. You did.

Q. Do you agree with that statement?

A. Yes. It may be m sl eading, is what
they are saying here, to quote an average
val ue. Sure, it may be, but not necessarily.
It all depends.

Q. And then staying on page 21, the third
point is, "Explore Heterogeneity. It is
clearly of interest to determ ne the causes of

het erogeneity anmong results of studies. This

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 40 of 265



© 00 N o o0 b~ W N

N N N NN P P PR R R R R R, R
A WO N P O O 0O N O O B WO N +—» O

Page 40

process is problematic since there are often
many characteristics that vary across studies
from which one may choose. Heterogeneity may
be expl ai ned by conducting subgroup anal yses or
meta regression.”
Did I read that correctly?
A. You didn't, actually.
You said "expl ained" rather than
"explored.”
Q That is a big one.
Wth the substitution of "explored" for
"explained," did | read that correctly?
A. Yes.
Q Do you agree with the statenment as
written?
A. So, "It is clearly of interest to

determ ne the causes of heterogeneity anong

results of studies."” Sure. Agree with that.
"This process is problematic." What
process? | ama little confused there.

"Since there are often many
characteristics that vary across studies from
whi ch one may choose.” That is a bit tw sted.

| am not arguing against it. | amnot entirely
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sure what it means. | certainty agree with the
first sentence. It is clearly of interest to
determ ne the causes of heterogeneity.

Q. Do you agree with the third sentence,
"Het erogeneity may be expl ored by conducti ng
subgroup anal yses or meta regression"?

A. Sure. In general, they are the Kkinds
of things that one can do when trying to
explore -- in the face of heterogeneity, you
are trying to understand it, and they are
absol utely reasonabl e things that one m ght do.

| guess they nean the process of
determ ning the causes of heterogeneity. That
is what | suppose is what they mean, now that |
read it again. But they say it is problematic.
| would say it can be chall enging would be a
better word than "problematic."

Q | agree with you, after you made that
comment that that sentence was not clear. I
was al so nost interested in the first and third
sent ence.

A. Okay.

ATTORNEY SPRAYREGEN: | am goi ng nmarKk
Exhi bit number 6.
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(Exhibit 6, General Causation report of
Peter G. Shields, MD., dated 2-7-25,
mar ked for identification.)

BY ATTORNEY SPRAYREGEN:

Q So Exhibit 6 are the first 245 pages of
Dr. Shields's report, which, in the interest of
saving sonme trees, | stopped at page 245.

Coul d you turn please to page 38.

A. Okay.

Q. In the mddle of the --

ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:

Q. In the second full paragraph, 13 |ines
down, there is a sentence that begins with
"Caution.”

Do you see that?

A.  Yes.

Q The report says, "Caution is needed
when determ ni ng what type of studies are
conmbi ned (e.g., grouping cohort and
case-control studies together) and how
het er ogeneous they are (one of the statistical
assessnents).”

Did I read that correctly?
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A.  You did.

Q Do you agree with that sentence?

A. "Caution is needed," dot, dot, dot.

Bef ore going any further, caution is
al ways needed. It is kind of a nothing-burger.
| mean, caution is needed. Yes, | agree.

"When determ ni ng what type of studies
are conbined." Sure.

Then the parenthetical exanple,
"Groupi ng cohort and case-control studies
t ogether," not sure why he is highlighting
that. | mean, just caution is always needed
when conducti ng anal ysis, not just
met a- anal ysi s.

And then caution is needed in terns of
how het erogeneous they are. Agreed.

Q. Then the next sentence is, "For
example, it is problematic to conbi ne case
control and cohort studies."

Do you see that?

A. | see that.

Q. | f that sentence read, "It is
problematic to combi ne case control and cohort

studi es without also analyzing each
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Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 45 of 265

separately,"” would you agree with that
statement ?
ATTORNEY M CELI: Object to the form

A. That is kind of a non-sequitur then.

Ri ght? You al ways want to exam ne the

i ndi vi dual studies, always. So there is no
need for, in this context, you analyze the
i ndi vi dual studies. You always | ook at the
i ndi vi dual studi es.

BY ATTORNEY SPRAYREGEN:

Q Vhat | am tal king about is doing a
separate forest plot or meta-analysis, if you
will, of the case-control studies and also a
separate analysis of the cohort studies before
determ ning that you will be putting them al
t ogether in one nmeta-analysis.

ATTORNEY M CELI : Excuse ne. s that a
guestion?
BY ATTORNEY SPRAYREGEN:

Q  Wuld you agree that that is a proper
met hodol ogy to use when conducti ng
met a- anal yses?

ATTORNEY M CELI: Object to the form

A. So that is not what this says. Okay?
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| hear what you said and I will answer. But
just so we are clear, that is -- all that is

being stated here is caution is needed. Right?

But to the point -- the question, since
you asked, you can do that. | am not opposed
to doing -- looking at the -- if there are case

control and cohort studies being combined in a
met a- anal ysis, it is not unreasonable to | ook
at them separately. You can. | wouldn't -- |
woul dn't say you have to do it in every case.
BY ATTORNEY SPRAYREGEN:
Q. Can you go back to your report, which
is Exhibit 2. Pl ease turn to page 9.
A. Okay.
Q And this concerns the sentences we have
been di scussing. You wite on page 9 --
A. Sorry. | amon the wrong page 9.
ATTORNEY M CELI: You are at page 9 of
Exhi bit 2, now?
A. Yes, | am there.
ATTORNEY SPRAYREGEN: Correct.
ATTORNEY M CELI: | just want to make
sure | am followi ng you as wel |

ATTORNEY SPRAYREGEN: Yes, yes.
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BY ATTORNEY SPRAYREGEN:

Q  You there?

A. Yes.

Q So the third statement you make rel ated
to -- that starts with Shields tal king about --
ATTORNEY SPRAYREGEN: W t hdr awn.

BY ATTORNEY SPRAYREGEN:

Q The third, I think, full paragraph or
groupi ng on the page, if you will, says,
"Shields: States without citation: "It is
problematic to combi ne case-control and cohort
studi es.' Madi gan: Many publi shed,
peer-revi ewed nmet a-anal yses i nclude both cohort
and case-control studies. Here are healthcare
exanpl es.”

And then you list three papers.
Did I accurately reflect what is on
page 9 of your report?

A. Yes.

Q. Are you aware that, in all three of the
studies you cite, the authors separately
anal yzed the cohort and case-control studies?

A. No. It could be. | have no problem

accepting that, but | was not aware, or |
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didn't remenber.

ATTORNEY SPRAYREGEN: We have been
going, | think, for about an hour. Wbuld you
like to take a break or keep going?

ATTORNEY M CELI: MWhatever you |iKke.

THE W TNESS: Happy to keep going for a
whi | e.

ATTORNEY SPRAYREGEN: Do you know what ?
| would like to take a 10-m nute break.

THE VI DEOGRAPHER: The time is
10: 52 a.m, and we are off the record.

(Recess taken at 10:52 a.m)

(Recess ended at 11:11 a.m)

THE VI DEOGRAPHER: The time is
11: 11 a.m, and we are on the record.

BY ATTORNEY SPRAYREGEN:
Q. Can you turn to your report, page 6,
paragraph 19.

ATTORNEY M CELI: Are we done with
Shi el ds for now?

ATTORNEY SPRAYREGEN: For now, but we
wi Il be going back to that one.

ATTORNEY M CELI : Yes, | just want to
make sure | clip it back together.
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You said page 9 of his report?
ATTORNEY SPRAYREGEN: | said page 6,
paragraph 19.
ATTORNEY M CELI : Al'l right.
BY ATTORNEY SPRAYREGEN:

Q So in paragraph 19, the fifth |ine
down, there is a sentence that says, "They" --
which is referring to meta-analyses -- "al so
facilitate investigations of the consistency of
evi dence across studies and the exploration of
di fferences across studies.”

Do you see that?
| do.
Did I read that correctly?

Yes.

o » O »

How do you - -
ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:

Q.  You said you didn't do a Bradford Hil
anal ysis for this report. Right?

A. Correct.

Q. But you have done themin the past. I's
that right?

A. Yes.
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Q. How do you use a neta-analysis when
eval uating consistency in a Bradford Hil

anal ysi s?

ATTORNEY M CELI: Objection to the
form
A. | don't understand the question. MWhat
has Bradford Hill got to do with it?

BY ATTORNEY SPRAYREGEN:

Q. One of the considerations or factors,
what ever word we want to use, for criteria,
Bradford Hill is consistency. Right?

A. Right.

Q How do you view the use of

met a- anal yses when determ ni ng whet her or not

t he consistency factor in Bradford Hill is net?
ATTORNEY M CELI: Object to the form
A. | mean, | suppose, first of all, in
terms of doing -- you are calling it Bradford
Hill -- a H Il analysis; Bradford is his m ddle
name. So he calls it Bradford Hill, always

stri kes me as odd.

So in a H Il analysis, the consistency,
li ke, doesn't -- there is no -- you can do a
Bradford Hill analysis w thout doing a
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met a- anal ysi s. Right? There is no particular
need to do -- one m ght, one m ght not. So,

i ke, one doesn't go with the other,
necessarily.

So that is why I am kind of struggling
a bit here. Like, if you asked me the question
wi t hout mentioning Bradford Hill, maybe it
woul dn't make any difference to nmy answer.

Just in the context of a situation
where you have got nultiple studies addressing
t he same question, an obvious thing to do is to
| ook at the consistency -- an obvious and
necessary thing to do is to | ook at the
consi stency of the findings in those studies.

And the process of neta-analysis sort
of services that. So, for exanple, one
typically does a forest plot. Once you do the
forest plot, you inmmedi ately get sone insight,
not the only tool, but you get sone insight
into the consistency across the studies. None
of that has anything to do with Bradford Hill,
t hough, in my m nd.

You m ght do that in the context of a

Hill analysis, but you m ght not.
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BY ATTORNEY SPRAYREGEN:

Q. \Vhen you have done a Hill analysis and
you are evaluating the consistency of
associ ati ons across studies, have you ever used
a nmeta-anal ysis?

ATTORNEY M CELI: Object to the form

A. Probabl y. | am struggling to pull an
exanpl e out of nmy head. Maybe.

BY ATTORNEY SPRAYREGEN:

Q As you sit here today, you can't think
of an example. Is that correct?

A. An exanple where | was doing a Hill
anal ysis and, as part of that, | did a
met a- anal ysis? |Is that the question?

Q As part of your evaluation of the
consi stency factor or criteria, you used a
met a- anal ysis in some way.

A. My menory is just not that good. | may
have. Entirely possible |I have. | just can't
recall sitting here this m nute.

Q But | just want to make sure |
understand, sitting here right now, you can't
recall ever using a neta-analysis in

conducting -- when exam ning the consistency
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criteria in a Bradford Hill analysis?
A. | can't recall with accuracy.
| may have done one in -- | published
work related to ovarian -- asbestos talc and
ovarian cancer. May have done a nmeta-anal ysis
there. | just can't remenber.
Q. |s there a particular paper or

l[itigation that you are thinking of?

A. It is a paper. It is a published
paper .

Q MVhat is the title of the paper?

A. It is paper number 184 in my CV. It is
call ed, "Evidence that cosmetic talc is a cause
of ovarian cancer.”

ATTORNEY M CELI: MWhich nunmber was
t hat ?

A. 184.

You understand, | am not saying | know
for a fact there is a nmeta-analysis init.
There m ght or m ght not be. | can't remenber.
| have done meta-analysis in this context. |
may have included it in that paper. | just
can't recall.

BY ATTORNEY SPRAYREGEN:
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Q You may have included it when
eval uating the consistency criteria?
A. It is possible. | just can't renenber.
Q Any others?
ATTORNEY M CELI: Object to the form

A. Not that | can recall here. | have not
publ i shed very many Hi Il anal yses. So no, not
that | can recall, to answer your question.

BY ATTORNEY SPRAYREGEN:

Q \When you have seen others evaluate the
consistency criteria, in doing a Bradford Hil
anal ysi s, have you seen other researchers use
net a- anal yses?

ATTORNEY M CELI: Object to the form
Foundat i on.

A. | amsure | have. But | know what your
next question is going to be. So which ones?
| just don't recall.

ATTORNEY SPRAYREGEN. | amgoing to
i ntroduce Exhibit nunber 7.
VWi ch one was 6?
THE WTNESS: 6 was the Shields report.
(Exhibit 7, Excerpt from "Epidem ol ogy and

the Law', marked for identification.)
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BY ATTORNEY SPRAYREGEN:
Q. So Exhibit number 7 is a chapter from
Dr. Savitz's book, "Epidem ol ogy and the Law."
Have you read that book?
A. | don't have this book. | may have
| ooked at it over the years. | don't recall
| am aware of the book.
Q. Can you please turn to page, of the

book, 111.

A. Okay.

Q. If you | ook at the first full
par agraph, it says -- it starts with,
"“Anot her . "

Do you see that?

A. | do.

Q. “Anot her feature of meta-analysis that
can be problematic concerns the extraction of
selected results from each study in an effort
to produce conmparable findings. Epi dem ol ogy
studies typically produce an array of findings
that collectively contribute to an
understandi ng of the relationship between
exposure and di sease. They may use different

exposure metrics, control for different
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factors, or apply different analytic methods,
all within the same study. Scrutiny of the
array of findings within a study is often of
great value and that ability is [ost when only
i solated results are considered. The decision
about which findings to extract from each study
al so | eaves room for inconsistent, arbitrary
sel ection across studies, i.e., cherry-picking.
The desire for sinmplicity is understandabl e and
it is sinpler to sunmarize an entire study with
one nunber. But the cost of that sinmplicity
can be a substantial |oss of information and a
m sl eading result.”

Did I read that correctly?

A. You did.

ATTORNEY M CELI: Object to the form
| think you said "epidem ology" and it is
"epidem ologic,"” but |I don't think it makes a
difference to how you read it.

ATTORNEY SPRAYREGEN: Thank you.
BY ATTORNEY SPRAYREGEN:

Q Wth that substitution, did | read it

correctly?

ATTORNEY M CELI: Yes.
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A. Yes.
ATTORNEY SPRAYREGEN: Thank you. I
actually had a hard tinme seeing it.
ATTORNEY M CELI: Wait until you get
ol der .
BY ATTORNEY SPRAYREGEN:
Q. Do you agree with that paragraph that

Dr. Savitz wrote?

ATTORNEY M CELI: Object to the form
Foundati on.
(Pause.)
A. It feels a little -- | basically agree
with it. In the component studies, if there

are different statistics sunmari zing an effect
size, that can be interesting and, yes, it is
| ost when you do a nmeta-anal ysis. But by
definition, you extract one effect size out of
a paper. That is true.

But it is important, for exanple, to
be, when you are doing a meta-analysis, to be
consi stent about which statistic you pull from
papers, and -- so | think that is in the spirit
of what he is saying here.

Have | answered the question? |
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generally agree with that.
BY ATTORNEY SPRAYREGEN:

Q Right. You said specifically that you
generally agree with it, and then you noted two
specific things that you agree with. [|s that
correct?

A.  Two things?

ATTORNEY SPRAYREGEN: W t hdr awn.

Coul d you read back Dr. Madigan's
answer ?

(The prior testinony was then read back
as foll ows:

"Answer : | basically agree with it.

In the conponent studies, if there are
different statistics summarizing an effect
size, that can be interesting and, yes, it is
| ost when you do a neta-analysis. But by
definition, you extract one effect size out of
a paper. That is true.

But it is important, for exanple, to
be, when you are doing a meta-analysis, to be
consi stent about which statistic you pull from
papers, and -- so | think that is in the spirit

of what he is saying here.
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Have | answered the question? |
generally agree with that.")
BY ATTORNEY SPRAYREGEN:

Q. So in that answer, one of the things
you said was, "It is inportant to be consi stent
about which statistic you pull from papers of
t he conponent studies."”

That is a statement you agree with?

A. Yes.

Q And if --

ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:

Q  MVhat is publication bias?

A. Sorry. Are we --

Q We are noving on.

A. So publication bias usually refers to
t he notion that some studies are done that
don't get published and, therefore, m ght not
be avail able for a nmeta-analysis. And insofar
as those unpublished studies are different from

t he published studies, that is a concern.

Different systematically. | don't mean
different from-- just random di fferences.
mean just what | said. |If they differ
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systematically, that is a concern.

Q  Wuld you agree that studies with
positive findings are nore likely to be
publ i shed than studies that do not have
positive findings?

ATTORNEY M CELI: Object to the form
ATTORNEY SPRAYREGEN: | understand. I
amtrying to think of a better way to phrase
the positive results.
BY ATTORNEY SPRAYREGEN:

Q But I think you know what | am getting
at .

Studi es that show an effect in some way
are more likely to be published than studies
t hat show a | ack of an effect?

A. | am obviously aware that people say
that. Maybe. | don't know. | don't have any
hard data to establish that one way or another.
But it may be true.

Q. Have you heard of the NCI cohort
studi es of benzine?

A. | read about themin at |east one of
t he reports.

ATTORNEY SPRAYREGEN: So | believe we
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are now mar ki ng Exhi bit 8.
(Exhibit 8, Chapter 8 of
"Trichl oroet hyl ene, Perchl oroet hyl ene,
Benzene, Vinyl Chloride, and
trans-1, 2-Di chl oroet hyl ene Exposure and
Leukem a Risk" by Julie E. Goodman, Ph.D.
dated 2-7-25, marked for identification.)
ATTORNEY M CELI: This is a very

limted portion of her report.

BY ATTORNEY SPRAYREGEN:

Q Exhibit 8 is an except of Dr. Goodman's
report and includes the table of contents as
wel |l as the chapter on | eukem a.

Can you please turn to page 79.

A. | amsorry. |Is this a Goodman report
that | have seen?

Q So this --

A. Sorry.

Q So | amnot sure if anyone is going to
object to ny nmaking this statenent. As | said,
Dr. Goodman wrote a nunber of reports. One of
her reports was this title, "Trichloroethyl ene,
Per chl or oet hyl ene, Benzene, Vinyl Chloride, and

trans-1, 2-Di chl or oet hyl ene Exposure and
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Leukem a Ri sk."

And Exhibit 8 is the -- and it includes
the table of contents. And then if you go
to -- it is chapter 8, and if you go to the --
in the table of contents, the chapter 8 that
says "Benzine and Leukem a," Exhibit nunber 8
is all of chapter 8 fromthe Goodman | eukem a
report.

A. Got it. Thank you.

ATTORNEY M CELI : Let me just object to
the inconmplete exhibit. And | don't object to
the representation. |t appears to be table of

contents and Section 8, chapter 8, whatever you

want to call it, of Dr. Goodman's -- at | east
part of chapter 8 of her report. Leukem a
report.

BY ATTORNEY SPRAYREGEN:
Q | believe | got the page wrong. It is
on page 78.
(Pause.)
Q MW bad. Staying on page 79, in the top
par agraph, the third line down. The Nati onal
Cancer Institute-Chinese Acadeny of

Preventative Medi ci ne NCI-CAPM study, and then
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there is a cite, "Cohort had a wi de variety of
occupations, allowi ng for an evaluation of a
wi de range of benzine exposures.”

Did | read that correctly?

A.  You did.
Q.  You said you had heard of the NCI
studi es before?

ATTORNEY M CELI: Object to the form

A. Just in the context of either Shields
or Goodman. | can't remember which one.
BY ATTORNEY SPRAYREGEN:

Q. Understood. Thank you.

And then, if you turn to page 78, the
second paragraph is tal king about the Pliofilm
process.

It says, "In these studies, workers
were evaluated in the "Pliofilm process during
whi ch natural rubber was dissolved and refined
benzi ne and processed by being spread out on a
conveyer belt system " and then it gives a
number of studies.

"This cohort included workers exposed
to benzine for at | east one day between 1940

and 1975. Studies of the Pliofilmcohort are
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of particularly high quality because the
partici pants were exposed to a wi de range of
benzi ne exposure | evels and had m ni mal
occupational coexposures to other potential
carcinogens,"” and then there is a cite to ATSDR
2024a.
Did I read that correctly?
A. Yes.
Q So in reading Dr. Shields's and
Dr. Goodman's reports, was it your inpression
that the NCI cohort study and the Pliofilm
studi es were high quality studies?
ATTORNEY M CELI: Objection to the
form
A. | don't recall
BY ATTORNEY SPRAYREGEN:
Q So if these studies -- this is a
hypot hetical. If these studies eval uated but

didn't publish results on kidney cancer because

such result were null, that could lead to
publication bias in a nmeta-analysis. [|Is that
right?

ATTORNEY M CELI: Object to the form

Foundati on.

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 64 of 265



© 00 N o o A~ w N P

N N N NN R P R R R R R R R
A W N P O O 0O N O O A WO N —» O

Page 64

A. It all depends. | nmean -- just that.
It m ght or mght not introduce bias. It
m ght .

(Exhibit 9, Article entitled "A
retrospective cohort study of
cause-specific nortality and incidence of
hemat opoi eti c malignancies in Chinese
benzene- exposed wor kers" dated 2015, marked
for identification.)
ATTORNEY M CELI: Are we done with 8,
for now?
ATTORNEY SPRAYREGEN: Not quite.
BY ATTORNEY SPRAYREGEN:
Q And | ooking back in Exhibit 8, that is
t he Goodman chapter on | eukem a, when
di scussing the NCI studies, she nentioned that
the Linet 2015 was one of those studies.
It is on page 79. Is that right?
A. Sorry. VWhat | amtripping over here is
| see the reference on page 79 to Linet. But
your question is?
Q M question was, the Linet paper, the
2015 paper that | introduced as Exhibit 9,

is -- or I wll represent -- | asked if you saw
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the reference to --

ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:

Q. | amtrying to just say that the Linet
paper that | introduced as Exhibit 9 is the one
that is referenced in Dr. Goodman's report.

But there is no title in her report. So it
does say Linet 2015 when tal ki ng about the NCI
st udi es.

So nmy question was just, did she talk
about the Linet 2015 when she tal ked about the
NCI studies?

ATTORNEY M CELI: Object to the form
Foundation. | will stipulate that she cites to
Li net, et al., 2015, 2019, and 2020. W don't
know that Exhibit 9 is the -- only 2015
paper --

ATTORNEY SPRAYREGEN: Thank you.

ATTORNEY M CELI : -- by Linet, but it
is a Linet 2015 paper.

ATTORNEY SPRAYREGEN: Thank you.

BY ATTORNEY SPRAYREGEN:
Q. And the title of Exhibit 9 is, "A

retrospective cohort study of cause-specific
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mortality and incidence of hematopoietic

mal i gnancies in Chinese benzene-exposed

wor kers. "
s that right?
A. Yes.
Q. If you turn page 2189. It is table 2.
A. Okay.

Q. There are some |lines that are
hi ghl i ght ed.

Do you see that?

A. | do.

Q Table 2 says, "Relative risk of
mortality among Chinese benzi ne-exposed versus
unexposed workers followi ng up during 1972 to
1999 by or according to cause of death.”

s that correct?
ATTORNEY M CELI : Object to the form

A. You read that correctly, yes.

BY ATTORNEY SPRAYREGEN:

Q. And among the causes of nmortality that
are investigated is esophagus with a code of
150. Right?

A. | see that.

Q. Stomach with a code of -- or excuse
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and 154.
A.
Q.
Ri ght ?
A.
Q.
Yes?
A.
Q.
A.
Q.
174. Ri
A.
Q.
Ri ght ?
A.
Q.
Ri ght ?
A.
Q.
at kidne
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| CD-9 code of 151.

| see that.

Colon/rectum with an 1CD-9 code of 153
Ri ght ?

Yes.

Liver with an I1CD-9 code of 155, 156.

Yes.

Pancreas with an ICD-9 code of 157.

Yes.

Lung with an |1 CD code of 162. Ri ght ?
Yes.

Femal e breast with an |1 CD-9 code of
ght ?

Yes.

Uterus with an ICD-9 code of 182.

Correct.

And bl adder with an | CD-9 code of 188.

Yes.
So this paper does not appear to | ook

y cancer but does | ook at a number of
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ot her cancers. Is that right?

A. That appears to be the case.

Q So if these authors didn't publish any
results on kidney cancer, but, in fact, had
done a study and saw that they had nul
results, would that lead -- could that lead to
publication bias that would affect a
met a- anal ysi s?

ATTORNEY M CELI: Object to the form
Foundati on.

A. So there are several studies in here
that are null. So the proposition seens a
[ittle 1 nprobable.

But if a study is excluded from an
met a- anal ysi s because it is, quote/unquote,
nul |, whatever that means, but if a study is
excluded from a meta-anal ysis because of its
findings, that the analyst doesn't like it,
that is a problem
BY ATTORNEY SPRAYREGEN:

Q | am focusing on sonething el se.

A met a-analysis only | ooks at published
studies. Right?

A. Not al ways, but in many cases, yes.
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Q. When met a-anal yses only | ooked at
publ i shed studies, if published studies are
more |ikely to have findings, could the
met a- anal yses be biased?

ATTORNEY M CELI : Object to the form

A. So if it is the case that the
unpublished studies are systematically
di fferent, higher estimate or |ower estimte,
for exanple, if they are systematically
different fromthe published studies, that
could be a problem
BY ATTORNEY SPRAYREGEN:

Q. Okay. And you are not agreeing to the
fact that studies with positive or some effect
are more likely to be published than studies
with no effect. s that correct?

ATTORNEY M CELI : Object to the form

A. | have seen people say that. | do not
know if that is true or not.

ATTORNEY SPRAYREGEN: You can put that
asi de.

ATTORNEY M CELI : When you say "put
t hat aside,"” 8 and 9, or just 97

ATTORNEY SPRAYREGEN: 8 and 9.
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ATTORNEY M CELI: Okay. Thank you.
Just trying to keep mne in order.
ATTORNEY SPRAYREGEN: Understood. And
very good practice, given this deposition.
(Exhibit 10, Article entitled "COccupati onal
benzene exposure and risk of kidney and
bl adder cancers: A systematic review and
met a- anal ysi s" dated 2024, marked for
i dentification.)
ATTORNEY M CELI : Is this 10, or 10 and
11? Because it looks |like there is a
suppl enent al table.
ATTORNEY SPRAYREGEN:. This is
Exhibit 10. | amjust including the
suppl enental table as part of the exhibit.
ATTORNEY M CELI: Ckay. Is this the
only suppl enmental table? Just so we know
whet her or not it is a conplete. You are the
master of your exhibit, don't worry. We wl]l
worry about it |ater.
ATTORNEY SPRAYREGEN: | believe the
exhibit has all of the supplenental tables,
though I will be focusing on one of them

ATTORNEY M CELI: Ckay. Thank you.
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ATTORNEY SPRAYREGEN: At | east that was
the intention.
BY ATTORNEY SPRAYREGEN:

Q So Exhibit 10 is a paper by
Seyyedsal ehi. Do you know how to pronounce
t hat, by the way?

ATTORNEY M CELI : No, but we can go
with Salehi if you want.

ATTORNEY SPRAYREGEN: Seyyedsal ehi .
BY ATTORNEY SPRAYREGEN:

Q It is a paper by Seyyedsal ehi entitl ed,
"Occupational benzine exposure and risk of
ki dney and bl adder cancers: A systematic
review and neta-analysis,” as well as the
suppl enmental tables to that article.

Did | read the title of the paper
correctly?

A. Yes.

Q So based on the title of the paper, it
exam nes occupational exposures, not drinking
wat er studies. Does that sound right?

A. That seems to be the case.

Q If occupational exposures to benzine

are higher than the |l evels at Canmp Lejeune,
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then this study may not be applicable to a
causal determ nation of whether benzine at the
| evel s at Canp Lejeune can cause kidney cancer.
Is that right?

ATTORNEY M CELI: Object to the form

A. Not necessarily. 1t depends on the
nature of the association between benzine
exposure and cancers as to whether the
statement you made is true or not.

BY ATTORNEY SPRAYREGEN:

Q.  Wuld you agree that the paper is not,
in itself, sufficient to determ ne that benzine
at levels of Canp Lejeune can cause Kkidney
cancer ?

ATTORNEY M CELI: Object to the form
Foundati on.

A. | have no idea. | don't know what the
| evel s are at Canp Lejeune, and | don't know
what the occupational |evels are. | don't know
if it makes any difference that they are
different, if they are different.

BY ATTORNEY SPRAYREGEN:

Q. Can you turn to page 6. I gnore the

hi ghlighting in the first colum. And in the
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second colum on page 6, in the paragraph
continued fromthe first colum at the very
bottom do you see that some wording is
hi ghl i ght ed?

A. (Wtness pointing.)

Q. No. Yes.
A. Okay.
Q. The highlighted wording, which was done

by me, in the paragraph continuing fromthe
first colum on page 6 is, "Furthernore, our
met a- anal ysis reveal ed significant differences
in kidney cancer risk within the industry of
empl oyment with a higher risk in studies
conducted in the chem cal industry. This
observation suggests that individuals working
in this sector mght be exposed to higher
| evel s of benzine directly compared with other
job titles. However, this result can be due to
chance because of nultiple conmparisons."”
Did | read that correctly?

A.  You did.

Q. Would you agree that this sentence is
saying that | evels of benzine may have an

effect on the results?
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ATTORNEY M CELI: Object to the form

A. Yes, it is a speculation. He is
just -- | guess he is saying that the kidney
cancer risk varied across industries. And then
he specul ates that the industries in which the
risk is higher, maybe there were higher
exposures. That is how | read this.

Q | want you to turn to the suppl ement
now.

| want to go to table 4 of the
suppl ement .

ATTORNEY SPRAYREGEN: And to answer
your question earlier, Dave, | believe this is
all of the tables because, as you can see,
table 4 is at the end.

ATTORNEY M CELI: Right. Okay.

BY ATTORNEY SPRAYREGEN:

Q Are you at table 47

A. Il am

Q And table 4 of the supplement is
titled, "Results on dose response
relationship.”™ 1Is that correct?

A. Yes.

Q And then it is divided between cancer
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types. The top four studies are kidney and
t hen the bottom studies are bladder. |[Is that
right?

A. Yes.

Q  And only one of those studies gives an
actual nunmber in terns of dose detail rather
t han descri bing the dose as | ow, medium or
high. |Is that correct?

O low, slash, medium high?

A. The VIl aanderen study gives information.
It is not numbers. | agree with you there.
But they describe low as, | presume, that is
thirtile, that is first third, and then the
second third, and then the third third, but it
is not a number in terms of parts per mllion
per nmonth or whatever.

Q Right. So what | amreferring to is
t hat the Wong study describes mediumas 25 to
100 PPM nont hs and high as over 100 PPM nonths.

Do you see that?

A. | see that.

Q And what | am saying is the Wbhng study
is the only study that gives an actual dose

detail of nunmbers rather than simply referring
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A. Yes. But | just wanted to point out

t hat the VI aanderen gives a little nore

information than just | ow, medium high

Q  Wuld you agree that the only study

t hat gives dose nunmbers is the Wong study?

A. Yes.
Q I wasn't trying to be difficult

understand that you need to be precise.

As we have just discussed, the high
dose is over 100 PPM nmont hs. Right?
ATTORNEY M CELI: Object to the form
A. That is what it says here. | am not
famliar with this study.
BY ATTORNEY SPRAYREGEN:
Q. It also says here, understandi ng that

you are not famliar with the study, that the

medi um dose is 25 to 100 PPM nonths. Right?

A. That appears to be the case, it
underscore, 100, which a bit odd. But
t hat means 25 to 100.

Q. Do you know how t hese exposures
conpared to the exposures to benzine at

Camp Lej eune?

is 25,

| assune
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A. | do not.
Q This is a hypothetical.

|f the people who were |iving at
Camp Lej eune were exposed to much | ower doses
of benzine than those with occupati onal
exposures, would you agree that this
met a- anal ysis may not provide information on
whet her -- may not be applicable to a causal
determ nati on of whether those at
Canp Lejeune -- whether the benzine at
Camp Lej eune --

ATTORNEY SPRAYREGEN: W t hdr awn.

BY ATTORNEY SPRAYREGEN:
Q. Il will start over.

If the levels in the Wong study and the
levels in all of the other studies of
occupational exposures are nuch higher than the
| evel s at Canp Lejeune, would you agree that
this study may not be applicable to a causal
determ nati on of whether benzine at the |evels
of Canmp Lejeune could cause kidney cancer?

ATTORNEY M CELI : Object to the form
Foundati on.

A. Not necessarily. 1t depends on the
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nature of the relationship between the exposure
and the outcone.
BY ATTORNEY SPRAYREGEN:

Q. \When you say it depends on the

nature --

ATTORNEY SPRAYREGEN: W t hdr awn.

Can you read back Dr. Madigan's | ast
answer ?

(The prior answer was then read back as
foll ows:

“Answer: Not necessarily. It depends
on the nature of the relationship between the
exposure and the outconme.")

BY ATTORNEY SPRAYREGEN:

Q  You say, "It depends on the nature of
the relationship between the exposure and the
outcome. "

What do you nean by that?

A. So, for example, it is not the case
that there is necessarily a linear relationship
bet ween dose and risk in every context. It can
be nonlinear. It can be a threshold effect.

It can be that exposure above some | evel gives

you a certain risk and then it doesn't increase
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with nmore exposure. That is possible.

So I can't answer the question in any
kind of generality. | have not | ooked at the
nature of the relationship between benzine
exposure and ki dney cancer.

Q Do you know of any --

ATTORNEY SPRAYREGEN: W t hdr awn.

BY ATTORNEY SPRAYREGEN:

Q  But given what you just said about the
fact that there could be a threshold or it
could be a linear relationship or it could be
some other increasing, | believe you said,
relationship, and if | m scharacterized your
testi nony, please |et nme know.

A. Nonl i near.

Q. Nonl i near .

|f there could be a threshold effect, a
nonl i near relationship, or a linear
relationship, in any one of those situations,
woul d someone who had | ess exposure to benzine
be nmore likely to get kidney cancer?

ATTORNEY M CELI : Object to the form
Foundati on.

A.  You are kind of outside of my expertise
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here. | don't know. | s that possible with
certain kinds of exposures? | don't know.
BY ATTORNEY SPRAYREGEN:
Q. You can put that aside, thanks.
Can you please go back to the Cochrane

chapter on meta-anal yses, which is Exhibit 5.

A. Okay.

Q.  And can you turn to page 10, please.
A. Okay.

Q. In the m ddle of the page, you see

where there is a heading 10.4.4.3, "Validity of
met hods of meta-analysis for rare events."

A. | see that.

Q So the first paragraph under that
headi ng says, "Sinulation studi es have reveal ed
t hat many nmeta-anal ytical nmethods can give
m sl eadi ng events for rare events, which is
unsurprising given their reliance on asynptotic
statistical theory. Their performance has been
judged suboptimal either through results being
bi ased, confidence intervals being
i nappropriately wi de, or statistical power
being too |l ow to detect substanti al

di fferences. "
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Did | read that correctly?

A.  You did.

Q Can you explain this statement to me?

A. So what they are stating -- | don't
know whet her | agree with it or not.

But so with very rare events, just in
general, there can be issues with the
statistical theory that underlies a statistical
test. Actually, forget meta-analysis, just in
gener al . In very rare events, the theory, the
mat hemati cs underlying some of the statistical
met hods, it requires an asynptotic, which is
meani ng behavior of the method as the sanple
size goes to infinity. Wth very rare events,
sonmeti mes these theoretical properties can be
of f. Let's put it that way.

That is the first sentence.

Do you want nme to keep going?

Q  Yes, please.

A. Then the statenment here is "Their
performance” -- by which | think the authors
mean neta-analysis with rare events -- "has
been judged" -- passive voice -- "has been

judged suboptimal.”™ | don't quite know what
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t hat nmeans.

| guess the results being biased,
don't know why rare events would necessarily
result in bias.

"Confidence intervals being

i nappropriately wide." Okay. That will be in
t he conservative direction. "Or a statistical
power being too low."™ Sure. |If you have rare

events, your power is dimnished the rarer the

outcome as a general matter. So that does make
sense, that very rare events, you will have
reduced power. It m ght or m ght not be too

low in a particular context.
How am | doing? Am | answering the
guestion?
Q So it sounds like there are sone
statements in here you agree with and some you

ei ther disagree with or you are not sure you

agree with. Is that correct?
ATTORNEY M CELI: Object to the form
A. It is very inmprecise, it is very
hand- wavy kind of stuff. But et me just say
t hat .

BY ATTORNEY SPRAYREGEN:
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Q. What | thought they were saying -- and
you are the statistician and I amnot -- is
that, with rare events, there may not be an
observation in the study because the event is
So rare.

| s that what they were saying or is
t hat wrong?

ATTORNEY M CELI: Object to the form

A. | think it is alittle more general
t han t hat. So that is certainly -- you know,
if you do a study -- forget meta-analysis again
for a second. If you do a study, a cohort
study and the event of interest does not occur
on either arm you have nowhere to go. You
can't make any kind of inference fromthat.

But in situations where there are very
smal | numbers of events, |ike one-on-one arm
and -- | shouldn't do this because it all
depends. But if you have got a study in which
there is one event in one armand two events in
t he other arm that can be -- can be, not
al ways, but it can be problematic in terns of
the mat hemati cs underlying some of the

statistical methods.
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BY ATTORNEY SPRAYREGEN:

Q | also thought that they were saying
t hat, when there were rare events, the studies
woul d have | arge heterogeneity in results. I's
t hat correct?

ATTORNEY M CELI: Object to the form
BY ATTORNEY SPRAYREGEN:

Q Or could have | arge heterogeneity in
terms of results.

ATTORNEY M CELI : Sane.

A. No. Not necessarily.

And al so, generally, you will have wi de
confidence intervals, in general. It al
depends. In general, if you have got rare
events, you will have wi de confidence
intervals. So you are unlikely to have,
certainly, statistical heterogeneity --
statistically significant heterogeneity.
BY ATTORNEY SPRAYREGEN:

Q. So going back to Cochrane, what in that
par agraph do you agree with?

ATTORNEY M CELI: You are talking about
the first paragraph of 10.4.4.3?

ATTORNEY SPRAYREGEN: Yes, thank you.
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A. Okay. So let's go through it.
So simulation studi es have reveal ed

t hat many neta-anal ytical methods can give

m sl eading results for rare events. | neither
agree or disagree with that. | have not seen
t hose studies. He is just stating -- they. |
shouldn't say "he." They.

That is a statement of fact:
Si mul ati on studi es have revealed. | would need
to see those studies.

And then there is an opinion that is

unsurprising given their reliance on asynptotic

statistical theory. | understand what is
behi nd that, but, again, | have not seen the
st udi es.

"Their performance has been judged
suboptimal . Again, | kind of neither agree
nor disagree. | don't know what -- maybe they
are explaining suboptimal with the rest of
sentence, so let me interpret it that way.
“"Their performance has been judged subopti mal,
ei ther through results being biased."

So that, | believe, is referring to

t hose sinmul ation studies, which |I am not
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fam liar wth. | don't know what st udi

are tal king about.
So do those studies show that
met a- anal ysis with rare events can | ead

bi ased results? Maybe. | don't know.

"Confidence intervals being

i nappropriately wide." Again, yes, wd

Because when you have got rare events,

have wi der intervals than if you don't

But | don't know about th

That

rare events.
i nappropri ate.

studi es, presumably.

And then statistical power bein

low, that is a nore general statenent.

if you have got rare events, you will h

di m ni shed power. That is a true state

Q.
exhi bi t .
A.
Q.

met a- anal ysi s.

Can you turn to page 24 of the
Okay.

Page 24 of the Cochrane chapter
In a meta-analysis, can
tell me, what

A. That

IS a summary esti mate?

woul d usually refer to the

usual ly, when you do meta-analysis, you

Page 86

es they

to

e.
you will
have

e

comes fromthe sinmulation

g too
Sur e,

ave

ment .

sane
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you

produce
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an estimate of some effect. That would be
referred to as the summary estimate t hat
summari zes the information fromthe conponent
st udi es.

Q What is the confidence interval around
the summary estimate in a meta-anal ysis?

A. So there is a notion in statistics of a
popul ati on, and you are trying to estimte some
characteristic of the population, an effect
size, typically in the context of
met a- anal ysi s.

So there is a true -- conceptually,
there is a true effect size that | don't know,
you don't know, but it exists conceptually. So
there are mat hemati cal and statistical methods
t hat can associate an interval with a sumary
estimate -- or any estimate, but | would say a
summary estimate -- such that that interval has
the property that, with probability, say,

95 percent, doesn't have to be, but, say, with
probability 95 percent, in a particular

tactical sense, that interval contains the true
val ue.

Q So in the Cochrane chapter on
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met a- anal ysi s, page 24, heading 10.10.4. 2,
"I nterpretation of random effects

met a- anal ysis," the authors write, "The sunmary
estimate and confidence interval froma random
effects meta-analysis referred to the centre of
the distribution of the intervention effects
but do not describe the width of the
distribution. Often the sunmary estimate and
its confidence interval are quoted in isolation
and portrayed as a sufficient summary of the
met a- anal ysis. This is inappropriate. The
confidence interval froma random effects
met a- anal ysi s describes uncertainty in the
| ocati on of the mean of systematically
different effects in the different studies. It
does not describe the degree of heterogeneity
among the studies, as may be conmonly believed.
For exanple, when there are many studies in a
met a- anal ysis, we may obtain a very tight
confidence interval around the random effects
estimte of the mean effect even when there is
a | arge amount of heterogeneity."

Did | read that correctly?

A. Yes.

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 89 of 265




© 00 N o o0 b~ W N

N N N NN P P PR R R R R R, R
A WO N P O O 0O N O O B WO N +—» O

Page 89

Q. Do you agree with this paragraph?
ATTORNEY M CELI: Object to the form

A. It is technically correct. So the
confidence interval pertains to the mean of the
effects, the true effects corresponding to each
of the component studies. So it is technically
correct.

BY ATTORNEY SPRAYREGEN:

Q Do you agree with the statenent that
often the summary estimate and its confidence
interval are quoted in isolation and portrayed
as a sufficient summary of the meta-analysis
and this is inappropriate?

A. | disagree with the statenment "this is
i nappropriate.” It is what it is.

It is certainly inappropriate if people
make incorrect statements about what it is.
But to my mnd, the confidence interval is the
key quantity. It gives you your uncertainty
around the estimate of the true average effect.

Q. \Vhen discussing meta-anal yses, do you
t hi nk authors should provide additional
information in describing the results beyond

the summary estimate and the confidence
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i nterval around the summary estimte?

ATTORNEY M CELI: Object to the form
Foundati on.

A. Sur e. Il think it is very useful, for
exanple, to provide a neasure of heterogeneity,
as is commonly done with meta-anal ysis.

BY ATTORNEY SPRAYREGEN:

Q MVhat is a forest plot?

A. So it is a comonly used graphical
device in nmeta-analysis where you show -- on
the vertical axis is or are the conponent
studies. And then for each study, you show the
95 percent confidence interval for the effect
in that study. And so you plot that for the
di fferent studies.

And then, typically, at the bottom you
pl ot the meta-analytic point estimte and
confidence interval.

So it is a visual device that is very
useful, summarizes the neta-anal ysis.

Q So that was my next question.

Woul d you agree that a forest plot
provi des useful information when |ooking at a

met a- anal ysi s?
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A. | woul d.

ATTORNEY SPRAYREGEN: We have been
going for an hour and | am about to nmove on to
a new topic. So | think it would be good to
take a break now.

THE VI DEOGRAPHER: The time is
12:14 p.m and we are off the record.

(Recess taken at 12:14 p.m)

(Recess ended at 12:31 p.m)

THE VI DEOGRAPHER: The time is
12:31 p.m, and we are on the record.

BY ATTORNEY SPRAYREGEN:

Q As | nmentioned when we were off the
record, | am going to be moving back to the
Savitz deposition that occurred in May in this
case, which is Exhibit 4.

Can you take that out, or it |ooks like
you al ready have it out.

A. Yes.

Q. Thanks.

Can you please turn to page 42.

A. Okay.

Q And so | amgoing to start in the

m ddl e of 42 when | read the testinony. But
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can you just see that this is an answer that
Dr. Savitz gives, and it is starting at the
bottom of page 41, at line 19.
And t hat answer conti nues over.
A. Okay.
Q So in his testinony, in response to a
question, Dr. Savitz said, "Arelative risk of

1.1 that goes from1.05 to 1.15, and that's

statistically significant, | would say it's a
very small increased risk but measured very
precisely."”

Did I read that correctly?

A. You read it correctly.

Q | think what there is supposed to be is
the words "with a confidence interval” in
there. So | think it should say, or it would
be more clearer if it said, "Arelative risk of
1.1 with a confidence interval that goes from
1.05 to 1.15 and that is statistically
significant, | would say it is a very small
increased risk but nmeasured very precisely."”

Do you agree?
A. | agree that the word "confidence

interval" should be sort of in there for this
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to make sense. So that agree with and | agree
that it is statistically significant.

It woul d be.

But | don't agree, in an absol ute
sense, that it is very small increased risk or
that it is measured very precisely. They are
absol ute judgnments. Rel ative risk of 1.1 m ght
not be very small in some contexts. And ditto
with the confidence interval. So I am
unconfortable with the absol ute
characterization of the relative risk and the
confidence interval.

Q  You anticipated my next question.

In the context of environnental -
epi dem ol ogy studies dealing with exposures,
woul d you agree that a relative risk of 1.1
with a confidence interval that goes from 1.05
to 1.15 that is statistically significant, is a
very small increased risk but measured very
precisely?

A. No. It is too absolute. It would all
depend on the seriousness of the risk,
et cetera. That m ght or m ght not be -- I|ike,

| don't know what very small means, actually,

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 94 of 265




© 00 N o o0 b~ W N

N N N NN P P PR R R R R R, R
A WO N P O O 0O N O O B WO N +—» O

Page 94

in general.
But making a qualitative statement |ike

t hat wi t hout any context, even though you
provided a little context, which is
envi ronnent al - epi dem ol ogy, but even in that
context, | wouldn't characterize that as very
small, in an absol ute sense.

Q Do you know of environmental -
epi dem ol ogy studies that characterize a
relative risk of 1.1 as something other than
smal | ?

ATTORNEY M CELI: Object to the form

A. Not off the top of my head. | don't
know of studies off the top of my head that
call it small or call it big or call it
anyt hi ng.
BY ATTORNEY SPRAYREGEN:

Q In environnmental - epi dem ol ogy studies,
are there risk estimtes that you would call
bi g?

A. Maybe in a particular context. | don't
know. | mean, but what | would not say is that
a relative risk of 1.2 is big or small or

somewhere in between. |t depends on the
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cont ext .

It is |like saying the number 11 is a
bi g nunmber. That doesn't make any sense. |t
all depends on the context.

Q Are you aware, as you sit here today,
of any environnmental - epi dem ol ogy studi es where
the risk estimate is 1.2 that have

characterized that risk estimate as | arge?

ATTORNEY M CELI: Object to the form
A. Not sitting here this m nute. No.
There could well be. | can't pull that out of
my head.

BY ATTORNEY SPRAYREGEN:

Q. Can you give me an exanple of a context
in which a risk estimate of 1.1 is considered
hi gh?

A. |If | have an increased risk of
10 percent of dying in the next 60 seconds, |
woul d call that high.

Q Can you give me a context in a
peer-reviewed journal in which a risk estimte
of 1.1 is considered high?

ATTORNEY M CELI: Object to the form

A. Li ke, | don't have these -- | don't
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have studies |ike that in nmy head. | can't
give you one off the top of my head. | could
study the issue and see what | could find.

BY ATTORNEY SPRAYREGEN:
Q So I amgoing to ask you to go to the

Shield report, which is Exhibit numoer 6, |

bel i eve.
A. Okay.
Q | amalso going to ask you to keep your

report handy because | am going to go back and
forth between those.

A. Okay.

Q So turning to the Shields report on
page 2, do you see the table of contents?

A. | do.

Q Do you see that the section
"“Met hodol ogi cal approaches to causation
i nference" starts on page 29 and it goes
t hrough page 627

A. | see that.

Q  Turning to your report, page 7, let me
know when you are there.

A. | amthere.

Q  You are fast.
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So headi ng number 5 in your report is
"Comments on the Defendants' Reports Related to
Met a- Anal ysis." Is that right?

A. Yes.

Q And then the first comment you have on
Dr. Shields is the quote --

ATTORNEY SPRAYREGEN: W t hdr awn.

Strike that.
BY ATTORNEY SPRAYREGEN:

Q  So paragraph 24 says, "Dr. Shields
rai ses a series of general concerns about
met a- anal yses that are entirely nonspecific
and, in fact, could be raised about essentially
any statistical analysis. Wile it could be
the case that a particular analysis is flawed,
centuries of statistical research and practice
coupled with a rigorous peer-review process
have | ed scientists and policy makers to rely
extensively on statistical analyses in general
and met a-analyses in particular. Here are sonme
exampl es of Dr. Shields's nonspecific
criticisms, well-established scientific
met hodol ogy, and nmy comment in rebuttal.”

Did I read that correctly?
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A.  You did.

Q Your first -- the first criticismyou
have of Dr. Shields is -- would you agree that
you are critiquing each of these statenments of
Dr. Shields?

A. Yes, | ambasically -- the point in
paragraph 24 that | made is that he i s making
very nonspecific comments, and then | am
showi ng exanpl es of these and addi ng commentary
as to why they are exanples of the point |I am
trying to nake.

Q So the first nonspecific coment of
Dr. Shields that you point out is referring to
"“met a- anal yses are thought to increase
statistical power and precision, although this
does not necessarily make the results
reliable.”™ 1Is that right?

A. That is the statement from
Dr. Shields's report, yes.

Q. The second statenment from Dr. Shields's
report that you address is, "It can be argued
t hat using studies fromdifferent popul ati ons
makes the results nmore generalizable, but this

cannot be assuned." Right?
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A. Yes.

Q The third statement from Dr. Shields's
report that you address is, "The diversity of
study popul ati ons and met hods m ght increase
cautious interpretation.”™ |Is that right?

A. Yes.

Q The fourth statenment of Dr. Shields's
t hat you address is, "In some cases, these
types of studies are m xing apples and
oranges." Correct?

A. Yes.

Q The fifth statenment of Dr. Shields that
you address is, "The inclusion and excl usion
criteria are critical to evaluate and can be
subject to great subjectiveness."” Correct?

A. Correct.

Q And the sixth statenment of Dr. Shields
t hat you address is, "Meta-analyses are also
subject to publication bias." Right?

A. Right.

Q Can you now turn to Dr. Shields's
report and go to page 37.

A. Okay.

Q And this is in the nmethodol ogy section
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because it is between pages 29 and 62. | s that
right?
A. Yes.

Q  And do you see the paragraph that
starts at the end of the page, "Pooled
Studi es. "

Do you see that?

A. | do.

Q So the second sentence in that
paragraph is, "They are thought to increase
statistical power and precision, although this
does not necessarily make the results reliable.
It can be argued that using studies from
di fferent popul ati ons makes the results nore
generalizable, but this cannot be assumed and
the diversity of study popul ations and met hods
m ght increase cautious interpretation. 1In
some cases, these types of studies are m xing
‘appl es and oranges.' These inclusion and
exclusion criteria are critical to evaluate and
can be subject to crate subjectiveness. They
are also subject to popul ation bias."

After | corrected myself, did I read

t hat correctly?
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A. Yes.

Q In this one paragraph in the
met hodol ogy overview section of Dr. Shields's
report are the first six statements that you
criticize Dr. Shields for. 1Is that right?

A. They are the first six statements that
| highlighted in that section of ny report,
yes.

Q  As nonspecific statements?

A. Ri ght .

Q. And turning back to your report.

The seventh nonspecific statement of
Dr. Shields is, "Different meta-anal yses for
the same research question m ght have different
results because, for exanple, the inclusion and
exclusion criteria differ which [eads to
i nclusion of different studies, different
nmodel s, and combining different types of
studies.” |Is that correct?

A. You read it correctly, yes.

Q The eighth criticismyou have of
Dr. Shields or the eighth nonspecific statenment
of Dr. Shields is, "It is not unconnmon that

different computer nodels provide different
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results, weakening the useful ness of the
met a- anal ysis process.” Right?

A. Yes.

Q  And the ninth nonspecific statenment of
Dr. Shields that you highlight is, "Different
nodel s can be applied, with strength and
weaknesses, but the highest | evel of evidence
is when nultiple methods corroborate each
other." Is that right?

A. Yes.

Q. The tenth nonspecific statenment of
Dr. Shields that you highlight is, "The process
does not reduce bias and confoundi ng of
i ndi vi dual studies, and all of the studies may
be subject to the same bias and/ or
confounding."” |Is that correct?

A. Yes.

Q And in the eleventh nonspecific
statement of Dr. Shields that you highlight is,
noting that he states without citation, "It is
probl ematic to combi ne case-control and cohort
studies." |Is that correct?

A. Yes.

Q The twelfth nonspecific statement of
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Dr. Shields that you highlight is -- that he
states wi thout citation, "Including many small
and/or low quality studies does not necessarily
provide a nore reliable risk estimate, and the
results may not be any better than the | ower
guality studies it represents.” Is that
correct?

A. Yes.

Q And the thirteenth nonspecific
statement of Dr. Shields that you highlight is,
“"But in the real-world application, for exanple
the clinical setting, neta-analyses can be done
but decision-making is based on context, for
exanple relying more heavily on the highest
guality studies such as random zed studi es or
| arge cohort studies with biomarkers."

|'s that correct?

A. Yes.

Q And the fourteenth nonspecific
statement of Dr. Shields that you highlight is,
“"The most useful information is the overview
and how the study results vary (e.g., as in the
forest plot)."

|s that correct?
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A. Yes.

Q Do you see the second full paragraph on
t hat page?

A. | do.

Q Then the -- | believe it is the fourth
sentence down, starts with "Different
met a- anal yses." |s that right?

A. | see that.

Q So in the report, it says, "Different
met a- anal yses for the sanme research question
m ght have different results because, for
exanple, the inclusion and exclusion criteria
differ, which leads to inclusion of different
studi es, different nodels, and combini ng
di sparate types of studies. Different nodels
can be applied with strengths and weaknesses,
but the highest |evel of evidence is when
mul ti pl e methods corroborate each other. It is
not unconmon that different conmputer nodels
provide different results, weakening the
useful ness of the meta-anal ysis process. The
process does not reduce bias and confounding of
i ndi vi dual studies, and all of the studies

maybe be subject to the same bias and/or
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confounding. Caution is needed when
determ ni ng what type of are conbined (e.g.,
groupi ng cohorts and case-control studies

t oget her) and how heterogeneous they are (one
of the statistical assessment). For exanpl e,

it is problematic to conbine case control and
cohort studies. I ncl uding many smal | and/ or

| ow quality studies did not necessarily provide
a nore reliable risk estimate and the results
may not be any better than the |ower quality
studies it represents. The reliance on

met a- anal yses depends on the context. For
exampl e, regulatory and revi ew anal yses m ght
rely heavily on nmeta-anal yses for regulation to
foll ow precautionary principles. But in the
real -worl d application, for exanple, the
clinical setting, meta-analyses can be done but
deci si onmaking is based on context. For
example, relying nore heavily on the highest
guality studies such as random zed studi es or

| arge cohort studies with biomarkers. | note
that the U. S. preventative task force

met hodol ogy in Cochrane reviews rely heavily on

t he met a-anal ysis process but there are
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rigorously applied inclusion and excl usion
criteria.”
Did I read all of that correctly?
A. There is one. You said "review
anal ysis,” which it should have been "review
agenci es. "
Q  Thank you.
Wth that correction, did | read the
Dr. Shields report correctly?
A. Yes.
Q. That whol e paragraph is in the
met hodol ogy section. Right?
A. Yes.
Q.  And your critiques of Dr. Shields, or
all of the nonspecific statements that
Dr. Shields makes that you highlight, or |
shoul d say --
ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:
Q And the sixth through fourteenth of

Dr. Shields's statements that you highlight are

all in this one paragraph in the methodol ogy
section. |Is that right?

A. That appears to be the case, yes.
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ATTORNEY SPRAYREGEN: | amgoing to

nove on to another exhibit.
(Exhibit 11, Chapter 1 through 6 of
"Trichl oroet hyl ene, Perchl oroet hyl ene,
Benzene, Vinyl Chloride, and
trans-1, 2-Di chl oroet hyl ene Exposure and
Ki dney Cancer" by Julie E. Goodman, Ph.D.
dated 2-7-25, with attachments, marked for
i dentification.)

BY ATTORNEY SPRAYREGEN:

Q \What has just been marked as Exhibit 11
are chapters 1 to 6 of Dr. Goodman's ki dney
cancer report, then the attachnments in table C
and then attachment D.

Is this the report that you said you
reviewed in nore detail than the others?

A.  Yes.

Q In your report, on page 13,
par agraph 25, you wite, "In each of her
reports, Dr. Goodnman raises simlar nonspecific
concerns. "

Then you noted that, in the excerpts of
Dr. Goodman's report, you have added the

enphasis. Is that right?
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A. Yes.
Q. The first statement from Dr. Goodnman's
report that you note is, "One issue with

met a- anal yses is that they may result in

over-inclusiveness.'
A. Concl usi veness.
Q. | am going to start over, and |
appreciate that.

The first statement of Dr. Goodman's
that you note is, and | quote, "One issue with
met a- anal yses is that they may result in
‘over-concl usiveness,' or the appearance that
results are nore precise and conclusive than
t hey actually are (Lash et al. 2021). Also,
because meta-analysis methods cannot correct
the biases in the underlying study-specific
results, these biases carry over to the
met a- anal ysis results. When pooling studies
with simlar biases, individual study Cls and
P-values 'tighten' to yield even stronger
pool ed values resulting in this
over-concl usi veness. "

After | made your correction, did |

read it correctly?
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A. Yes.

Q. And then the next statement of
Dr. Shields that you highlight --

A. Goodman.

Q. Thank you.

The next statement of Dr. Goodman t hat
you highlight is, "In addition, all systematic
revi ews and met a-anal yses are subject to
potential publication bias."

s that correct?

A. Yes.

Q. And the third statement of Dr. Goodman
t hat you highlight is, "Underrepresentation of
null findings can bias the results of a
systematic review or meta-analysis away from
the null."

I's that correct?

A. Yes.
Q. So in Dr. Goodman's kidney cancer

report, please turn to page 7.

A. Okay.

Q. This is the "Principles and
Met hodol ogy" chapter of her report. | s t hat
ri ght?
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A. Yes.

Q. Then please turn to page 13, which is
in the "Principles and Met hodol ogy" chapter.
|s that correct?

A. Okay, yes.

Q The first full paragraph on page 13,
which is in the section --

ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:

Q. And do you see, on page 12, there is a
headi ng that says, "Systematic Reviews in
Met a- Anal yses. "

Do you see that?

A. | do.

Q On page 13, the first full paragraph on
page 13 is, "One issue with nmeta-analysis is
that they may result in over-concl usiveness or
t he appearance that results are nore precise
and conclusive than they actually are (Lash et
al. 2021). Also because nmeta-anal ysis nethods
cannot correct the bias in the underlying study
specific results these biases carry over to the
met a- anal ysis results when pooling studies with

simlar biases, individual studies Cls and P
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val ues quote tighten to yield even stronger
pool ed values resulting in this
over-concl usi veness. "
Did | read that correctly?

A. Yes.

Q That is the first statenment of
Dr. Goodman's that you note. Correct?

A. Yes.

Q.  And then the next paragraph, the first
sentence, in your second critique of
Dr. Goodman -- sorry. The first sentence is

your second critique or statenment of

Dr. Goodman's that you highlight. | s that
right?
A. Yes.

Q. Then the | ast sentence of that sane
par agraph -- or | should say the second full
par agraph on page 13 is --

ATTORNEY SPRAYREGEN: W t hdr awn.

BY ATTORNEY SPRAYREGEN:

Q. The second-to-last sentence in that
par agraph that we have just been discussing is,
“Underrepresentation of null findings can bias

the results of a systematic review or a
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met a- anal ysis away fromthe null."
Ri ght ?

A. Yes.

Q So all three of the statements that you
hi ghlight from Dr. Goodman are in her
met hodol ogy chapter. |Is that correct?

A. The three that you covered.

Q. Yes.

A. There are others.

Q. Yes. And then under those three that
we just discussed, you write, "These are
hypot heti cal concerns that may or may not have
any relevance to a specific nmeta-anal ysis.
Dr. Goodman. For the nmost part, Dr. Goodnman
fails to raise any of these concerns in the
context of any specific meta-analysis
di scussed. In some instances, she repeats sonme
of these generic concerns without explaining at
any level of detail how they apply in the
specific analyses she cites."

Did I read the paragraph from page 13

of your report correctly?

A. You di d. And for the record, there is

a stray "Dr. Goodman" in there that should be

Golkow Technologies,
877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 113 of 265



© 00 N o o0 b~ W N

N N N NN P P PR R R R R R, R
A WO N P O O 0O N O O B WO N +—» O

Page 113

del et ed.

Q. Thank you, | wasn't sure how to handle

t hat .

So can you now turn back to
Dr. Goodman's report and go to page 51.

This is her chapter on TCE and ki dney
cancer. Ri ght ?

A. Yes.

Q Then turning to page 55 in this chapter
on ki dney cancer. Let me know when you get
t here, please.

A. Yes.

Q Dr. Goodman writes --

A. \Where are you?

Q Sorry, thank you.

| am sorry. | amin the very | ast
par agraph that starts on page 55 and continues
over to 56.

A. Okay.

Q. Dr. Goodman writes, "All of the pooled
and met a-anal yses i ncorporated, sonme of the
cohort and case-control study studies reviewed
here and were Iimted by the underlying

[imtations of the analyzed studies as
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described in section 6.1.1 and attachment C
table Cl1. As these analyses were conducted
several years ago, none included nore recent
studi es published in the | ast decades, e.g.,
Mtchellec, et al. 2019. Most notably, pooling
or averaging results across studies could not
overconme the critical limtations of
nonspeci fic and indirect exposure
characterization and uncontroll ed and residual
conf oundi ng. "

Did I read that correctly?

A.  You did.

Q. So please turn to page 51 of her
report, which is the section she just referred
to, 6.1.1.

And you see that it says -- excuse ne,
are you there?

A. Yes.

Q. | should know that by now.

So 6.1.1 says, "Study population.” 1Is
that right?

Excuse me. 6.1.1.1 -- | think | left
out the last point 1 -- is study popul ation?

A. Yes, but didn't she refer to 6.1.17
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Q 6 point -- she did. She referred to
6.1 -- | was going to go through subheadi ngs of
6.1.1.

A. Fine.

Q. But you have pointed out -- | was

trying to save a little bit of tine.

But you are correct. Everything that |
am going through is in section 6.1.1, and that
is the section that she just referred to that |
just read.

Is that right?

A. Yes.
Q  Thank yo.

So section 6.1.1.1, "Study popul ation,”
woul d you agree -- and you can read it -- that
Dr. Goodman di scusses the strengths and

limtations of the studies?

ATTORNEY M CELI: Object to the form
A. Sure. It is a kind of a summary of
characteristics of the studies, in summry

form Like nmost studies, many studies,
et cetera.
And she is | ooking at some specific

i ssues, like loss to follow up, participation
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rates, and so on.

Q Moving on to the next subsection is

6.1.1.2 with the headi ng "Exposure Assessnent.”
Is that right?

A. Yes.

Q. And you can see, she spends nmore tine
di scussi ng exposure assessnment than she does
any of the other issues within section 6.1. Is
that right?

A. It is |longer, yes, there is nore text.

Q. And the second paragraph, the first
sentence says, "The most critical limtation of
all of the cohort and case-control studies was
t he manner by which exposures were estimted."
s that right?

A. That is what she wrote, yes.

Q  And would you then -- take as much time
as you need to read the section -- agree that
she goes on to critique the ways in which
exposure is assessed in the literature
exam ning TCE and ki dney cancer?

A. Yes. | mean, it is |longer but simlar
to the previous section. So she is making

statements, sonetinmes specific coments, about
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particul ar studi es and, at other times, just
maki ng general comments about the studies.

Q Wuld you say the same thing for her
di scussion of outcome assessnment and for
covari ants considered, which are sections
6.1.1.3 and 6.1.1.4 respectively?

A. Same answer, it is not like she is
giving some general coments about the studies
t hat are included. Yes.

Q And then can you turn to table C, which
is the next stapled packet in this exhibit.

A. Okay.

Q. Would you agree that, in table C,

Dr. Goodman di scusses the specific strengths
and weaknesses of the kidney cancer

epi dem ol ogy studi es?

ATTORNEY M CELI: Object to the form
ATTORNEY SPRAYREGEN: | will rephrase
t he questi on. | appreciate that.

BY ATTORNEY SPRAYREGEN:
Q Wuld you agree in that table --
ATTORNEY SPRAYREGEN: W t hdr awn.

BY ATTORNEY SPRAYREGEN:

Q.  You see that table C.1 is kidney cancer
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epi dem ol ogy study quality assessment?

A. Yes.

Q Wuld you agree that, in table C. 1,
Dr. Goodman | ooks at the study popul ati on and
notes -- for each of the studies |listed, she
notes, in study popul ation, the strengths and
weaknesses; in exposure assessnent, the
strengt hs and weaknesses; in outcome
assessnents, the strengths and weaknesses; in
t he covariants consi dered, the strengths and
weaknesses; and in tenporality, the strengths
and weaknesses?

A. She did, yes, those specific

characteristics, she | ooked at those for every

study, yes.

Q Sorry. | cut you off. | didn't nean
to. | was going to say the sanme thing that you
sai d.

And she | ooked at those strengths and
weaknesses of study popul ati on, exposure

assessment, outcome assessnent, covariants

consi dered, and tenporality for each one of the

| i sted kidney cancer epidem ol ogy studies. |Is

that right?
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ATTORNEY M CELI: Object to the form
A. Yes, she considered -- she calls
them -- others to do, too.

She called them quality factors. She
consi dered specific quality factors for each of
the studies. They are not the same as the
i ssues that | highlighted on page 13 of ny
report.

BY ATTORNEY SPRAYREGEN:

Q So as | understand your report, you are
critiquing Dr. Goodman for saying,
nonspecifically, that the underlying studies
have biases. |Is that incorrect?

ATTORNEY M CELI: Object to the form

A. Well, I mean, if you |ook at, on ny
report page 13, for exanple -- not for exanple,

let's just go through it.

So Dr. Goodman raises a concern about
over-conclusiveness. | didn't see anything in
here that speaks to that issue. | don't see
anything in attachment C, for exanple, that
speaks to that issue.

The second one concerns publication

bias. Same thing, | don't see anything in
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table C that discusses publication bias in the
cont ext of specific studies.

And then, thirdly, underrepresentation
of null findings that she tal ked about, again,
| don't see anything in here that speaks to
t hat generic concern, nonspecific concern.

BY ATTORNEY SPRAYREGEN:

Q You say -- | amlooking at the bottom
of page 13, right above paragraph 26, but it
m ght be said sonewhere else as well.

Or she says, "All of these
met a- anal yses are limted by the underlying
l[imtations in the individual studies they
included. Averaging results across studies
cannot overcone the critical limtations of
nonspecific and indirect exposure
characterization and uncontroll ed and residual
confoundi ng, which is present in nmost of these
studi es.”

Are you quoting from Dr. Goodman there?

A. Yes, | believe so.
Q  Would you agree that Dr. Goodman
specified the problenms with the exposure

characterization and uncontroll ed and resi dual
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confounding in her report and in her tables of
t he conponent studies?

A. So yes and no. She clearly does talk
about exposure assessnment study by study,
strength and weaknesses.

She tal ks about covariants consi dered,
but it is, in some cases -- actually, nost
cases, she points out what the covariants were
t hat were included and then covariants that did
not control for are considered, and then she
l'ists other covariants.

But there is no evidence that these
ot her factors are of any relevance to these
studies. It is just generic concerns, did
not -- | am | ooking at one here in particular,
t he Dagg study on page C-3, did not control for
or consi der smoki ng.

Okay. Is that of any relevance here?
Is that a problemin this particular study?

Q.  Vhat | was focusing on is your
criticism-- or is the fact that she says,
"Because neta-anal yses cannot correct for the
bi ases in the underlying study-specific

results, these biases carry over to the
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met a- anal ysis results.™

And woul d you agree that she was
poi nting out the underlying problems in the
conponent studies?

ATTORNEY M CELI: Object to the form of
t he questi on.

A. Some. Yes, she is doing some of it in
t his appendi x, yes, | agree.
BY ATTORNEY SPRAYREGEN:

Q  Thank you. | am going to nmove on.

You can put that aside, and | do not
believe I am com ng back to it.

A. Okay. Lunch break?

ATTORNEY SPRAYREGEN: Shoul d we go off
the record?

ATTORNEY M CELI : How | ong have we been
goi ng?

THE VI DEOGRAPHER: 45.

ATTORNEY M CELI : | am happy to stay on
record. You said lunch break, so why don't we
go off the record and di scuss.

THE VI DEOGRAPHER: The time is
1:16 p.m, and we are off the record.

(Recess taken at 1:16 p.m)

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 123 of 265



© 00 N o o0 b~ W N

N N N NN P P PR R R R R R, R
A WO N P O O 0O N O O B WO N +—» O

Page 123

(Recess ended at 1:56 p.m)

THE VI DEOGRAPHER: The time is
1:56 p.m, and we are on the record.
BY ATTORNEY SPRAYREGEN:

Q Earlier today, you testified that you
have not reviewed the plaintiffs' experts'
general causation reports. Is that right?

A. That's right. The plaintiffs' -- yes,
that's right, yes.

Q. So you are not offering any opinions on

the plaintiffs' experts' use of meta-anal yses

in their general causation reports. |Is that
right?
A. That's right, | am not.

Q. Do you know what the plaintiffs'
experts' qualifications are?

A. | do not.

Q So you don't know whet her any of the
plaintiffs' experts are qualified to offer
opi nions on the reliability of nmeta-anal yses.
s that right?

ATTORNEY M CELI : Object to the form

A. Actually, Dr. Savitz is a plaintiffs’

expert. Right? | am aware of his
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gqualifications. Ot her than that, no. Now ask
t he question, sorry.
BY ATTORNEY SPRAYREGEN:

Q You were right. | should have said any
of the plaintiffs' experts other than
Dr. Savitz. So | will rephrase the questi on.

So you have no opinions on whether any
of the plaintiffs' experts, other than
Dr. Savitz, are qualified to review the
reliability of meta-anal yses.

Is that right?

A. That's right.

Q. \What issues would make a neta-anal ysis
reliable?

ATTORNEY SPRAYREGEN: Excuse ne.
Strike that.
BY ATTORNEY SPRAYREGEN:

Q. Vhat issues would make a nmeta-anal ysis
unreliabl e?

A. | mean, in short, a meta-analysis is as
good as its conponent studies. So the general
concerns that arise around observati onal
studies, they all apply to neta-analysis. And

t hen, over and above that, then, in the
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speci fic context of nmeta-analysis,

het erogeneity is certainly a significant
concern, and conparability across the studies
is a very inportant issue.

Q Wuld you agree that there are articles
published in the peer-reviewed literature that
have incorrect concl usions?

ATTORNEY M CELI: Object to the form

A. In conplete generality, | am sure there
ar e.

BY ATTORNEY SPRAYREGEN:

Q Wuld you agree that there are articles
published in the peer-reviewed literature that
come to the exact opposite conclusion from each
ot her ?

A. Well, certainly there are exanpl es of
articles in the literature where one study
shows -- | will stick to the context of
epi dem ol ogy. | amvery aware of exanples
where one study, for instance, shows a
statistically significant finding in one
direction and a study, a different study of the
same i ssues shows a statistically different

finding in the other direction.
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That happens for sure.
Q. You have given presentations with

exanples in which two different studies | ook

t hat same exposures, | think to a particular
drug, and the outcone -- and --

ATTORNEY SPRAYREGEN: Wt hdr awn.
Strike that.

BY ATTORNEY SPRAYREGEN:

Q  You have given presentations with
exanples in which two different studies | ook at
t he same exposure, | believe it is a particular

drug, and the sane outconme, neaning di sease,

and cone to different concl usions. | s t hat
right?
A. That's right. It was what | was

tal ki ng about, where one is statistically
significant in one direction and a different
study of essentially the sanme issue is
statically significant in the opposite
di rection.

I have used lots of exanples |ike that
in tal ks.

(Exhibit 12, Article entitled "Reference

Gui de on Epidem ol ogy", marked for
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identification.)
BY ATTORNEY SPRAYREGEN:

Q So Exhibit 12 is the reference manual
on scientific evidence. And | amonly going to
have you | ook at one definition there. Can you
pl ease turn to page 582. | have even

hi ghlighted it. So |let me know when you are

t here.
A. ' m there.
ATTORNEY M CELI : | am just going to
object to the use of it. Thisis a -- | wl

et you try to establish whether or not he has
ever reviewed this before, but | amgoing to
have a foundati onal objection.
ATTORNEY SPRAYREGEN: Okay.

BY ATTORNEY SPRAYREGEN:

Q So the highlighted quote on page 582 is
a definition, and it says, "The power of a
study is the probability of finding a
statistically significant association of a
given magnitude (if it exists) in light of the
sanpl e sizes used in the study. The power of a
study depends on several factors: The sanple

size; the level of alpha (or statistically
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significance) specified; the background
i nci dence of a disease; and the specified
relative risk that the researcher would like to
detect."
Did I read that correctly?
A.  You did.
Q Would you agree with this definition

that | just read?
ATTORNEY M CELI: Object to the form
A. It is not in -- it is a specific

definition in the context where one is
conputing a relative risk. So that doesn't
cover, for exanple, a hazard ratio or a risk
difference, so it is an odd one. It is --
specifically, it is the definition for relative
risk.

But that said, yes, | agree with that.
That is correct.
BY ATTORNEY SPRAYREGEN:

Q.  Turning to your report, page 5,

paragraph 17.

ATTORNEY M CELI : Page 57

ATTORNEY SPRAYREGEN: Page 5,
paragraph 17.
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BY ATTORNEY SPRAYREGEN:
Q This is a paragraph in which you

di scuss power. Right?

A. Yes.

Q I think I actually know the answer to
this, but | am asking you for help. MWhere in

t hi s paragraph does your discussion consider
the fact that a study needs a | arger number of
observations when the disease it is studying is
more rare?

A. Well, | mean, | guess the coment four
[ines fromthe bottom "as the size of the
effect you are trying to measure decreases, SO
does the trial's power."

Q That is what | was thinking. But you
with agree --

ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:

Q That is what | was thinking.

Woul d you agree with the statement that
a study needs a | arger number of observations
when a disease it is studying is nore rare?

A. As a general matter, yes. Maybe there

are exceptions, but generally speaking, yes.
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Q. Turning back to page 4 of your report.
You see paragraph 14?

A. | do.

Q. You write, "Often researchers report a
point estimate along with a related '95 percent
confidence interval.' The 95 percent
confidence interval represents the range of
hypot heti cal effects that are not rejected by
the data given a stated significance |evel.
More informally, a 95 percent confidence
interval represents a range of plausible val ues
for the true risk ratio. When the confidence
interval includes 1, it is a m stake for
researchers to conclude definitively that there
is no true effect. In fact, the data in such
circumstances may be far nore conpatible with
t he existence of an effect than with an absence
of an effect. For exanple, a point estimte of
1.2 with a 95 percent confidence interval that
ranges from .87 to 1.66 indeed includes 1 as a
pl ausi bl e value for the rate ratio. However, a
70 percent confidence interval in the exanple
goes from 1.01 to 1.42. I n other words, even

t hough the rate ratio is not statistically
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significant with 70 percent confidence, the
true risk ratio exceeds 1 (more specifically,
with 70 percent confidence, the true rate ratio
is between 1.01 and 1.42)."

Did I read that correctly?

A.  You did.

Q Have you ever come to a conclusion in a
l[itigation based on studies in which the point
estimate was significant at a 70 percent
confidence interval ?

A. Come to a conclusion? | mean, for
exanple, | often noted, in work | have done in
[itigation, whether something is statistically
significant or not. So at the 70 percent
| evel, that result would not be statistically
significant.

| don't know about concl usion.

Q. Have you ever published any papers in a
peer-reviewed journal in which you use a
70 percent confidence interval to determ ne a
relationship between two vari abl es?

A. | may have -- it's the two-determ ner
relationship between two variables. The | ast

ki nd of clause of the question sort of threw me
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for a loop. So | think the first part of the
guestion was -- correct me if I'mwong, the
first part of the question was have | ever
conmputed a 70 percent confidence interval. I
may have. | don't know. | would have to | ook.

But it was the next part of your
guestion, to conclude or to determ ne that an
associ ation exists?

Q  Between two vari abl es.

A. | don't determ ne these things. I
descri be the statistical evidence.

Q. You say you may have used a 70 percent
confidence interval in an article you have
personal |y published or coauthored. 1Is that
what you are testifying to?

A. Could be. | don't know. Could have.

| know your next question. No, | can't
point to a specific paper.

My point is, there is nothing
sacrosanct about a 95 percent interval. | have
certainly computed 90 percent intervals. |
have computed 99 percent intervals, for sure.
Have | ever done a 70? | don't know.

Q So I have personally seen 90, 95, and
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and

99. But |'ve never personally seen 90,
am not - -

A. 70.

Q. | have never seen 70. Excuse nme.
Thank you.

So | was asking, not so nuch --
guestion is about what is done in the
[iterature. So | will rephrase that.

It is not -- so | amreally ask

SO

ng

nmy

about what you have seen in the literature and

whet her studies are published using a

70 percent confidence interval.

A. | can't point to a specific exanple.

There is no reason why that shouldn't be true.

But these numbers are conpletely arbitrary.

You can show or publish any -- you could do a

30 percent confidence interval. There i

S

not hi ng right or wrong about any one |evel

t here. It is what it is.

Q Sorry. | didn't mean to interrupt you.

The convention, | think you testified,

is to use 95, 99. And then -- is 95 or 99. |Is
that right?

A. | have seen 90 quite frequently.
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Q. So the convention is 95, 99, and

sonetinmes 90. Is that right?
ATTORNEY M CELI: Object to the form
A. The convention? | will agree with you
that certainly -- by far and away, the npst
common is 95 percent. Do people sonetines use
90? | have seen it. Do people use 99? | have

seen it. And then adding the point that these
numbers are, it's a so-what, | can show you an
88 percent confidence interval. There is
not hi ng wrong with that.

BY ATTORNEY SPRAYREGEN:

Q. I n which context have you seen a
90 percent confidence interval used?

A. It is often used for interactions where
peopl e generally apply -- often, not always,
sonetimes apply a |l ower |evel of threshold for
statistical significance. Actually, | have
seen 80 percent in that context.

Q Can you tell me a little bit more about
t hat context? | don't understand what you are
sayi ng. But | am sure that is due to ny | ack
of know edge, not the way you are saying it.

A. In certain kinds of statistical
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anal yses, in particular, something called a
regression, there one | ooks at the relationship
bet ween a so-call ed dependent vari able and an
outcome and predictor variables, or covariants.

When there is nmore than one covari ant,
a question sometimes arises which is, is there
an interaction? Does the effect of the
covariants -- do they depend on -- does the
effect depend on each other, of the covari ants.

So in that context, there is
statistical procedures to test whether an
interaction is present or not. You can
gquantify the interaction. You can estimte it.

And there, sonetines, you could apply a
95 percent |evel of confidence to assess is
there an interaction or not. But it is not
unconmmon for people to apply a | ower |evel
because there is | ess power for interactions.
The power is greatly dim nished when you are
| ooking at an interaction. So | have certainly
seen 90 percent in that context, and | have
seen 80 percent in that context.

Q. So other than when | ooking at an

interaction effect, have you seen the use of a
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90 percent confidence |evel?

A, 907?

Q Yes.

A. Sur e.

Q When el se?

A | don't know. | have seen -- it is

common enough to see 90 percent confidence
interval s.

Q. Have you ever seen it in
envi ronnment al - epi dem ol ogy studi es?

A. | don't recall. | just don't know one
way or another.

No. Actually, you asked me, have |
seen. | don't remember.

Q. You served as an editor --

ATTORNEY SPRAYREGEN: Strike that.
BY ATTORNEY SPRAYREGEN:

Q. Have you served as an editor of any
epi dem ol ogy journal s?

A. | am on the editorial board of a
journal called "Therapeutical Innovation and
Regul atory Science." That is |argely about
epi dem ol ogy.

| have served on the editorial board of
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the "I nternational Journal of Occupational and
Environmental Health." That is basically
epi dem ol ogy.

| served as a senior associate editor

for something called "Advances in Disease

Surveillance." That is basically epidem ol ogy.
That is about it. That is it, | think.
Page 30.
Q | amon 31. That would explain why I
am not seeing it. | also had some of them
hi ghl i ght ed.

Where is the title that included the
phrase "Advances in Disease Surveillance"?
A. Right there.
ATTORNEY M CELI: Six fromthe bottom
BY ATTORNEY SPRAYREGEN:
Q. And of these three journals, which, if
any, dealt with environmental exposures?
A. Certainly the "International Journal of
Occupational and Environmental Health" did.
The ot her two, possibly not. |
don't -- maybe the "Advances in Di sease
Surveillance.” | don't remenber.

Q As an editor of the "International
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Journal of Occupational and Environnment al

Heal th," do you know if the journal has
criteria related to statistical significance
for determ ning whether or not an article will
be published?

A. It would be very unusual for a journal
to have such a criterion. It would be weird.

To answer your question, though, is |
don't know, | don't renenber.

Q. I n your prior work as an expert
wi t ness, you have enphasi zed that your results
were statistically significant at a 95 percent
confidence level. |Is that right?

A. "Enphasized"? | have certainly
testified that a given result in a given
context is either statistically significant or
it is not statistically significant. And by
convention, that is 5 percent -- or 95 percent.

Q. Has a court ever excluded part of your
opi ni on because you relied on results that were
not statistically significant?

A. No, | don't think so.

Q. \Vhat about in the Abilify litigation?

A. | don't think so. Show me if you want
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to, but | don't think so.

Q We can cone back to that.

Are you famliar with the term
"confidence interval ratios"?

A. Somewhat. It is not a very conmnon
term but | believe it is referring to the
rati o between the top and the bottom

Q Of the confidence interval?

A. Yes, I'msorry. You know what | mean,
ot her side of the interval.

Q You said it is not very common. |Is

that right?

A. That's right. | have seen it, but it
is not something that | encounter all the tine.
Q In your opinion, is that benchmark

better than applying a 95 percent |evel of --
ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:
Q. | n your opinion, is that benchmark
better than applying statistical significance?
ATTORNEY M CELI: Object to the form
A. A benchmark? You are conparing appl es
and oranges there.

So a confidence interval ratio is a
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nunber . It is just the top of the interval
di vided by the bottom of the interval. It is

measure of the width of the interval.

a

Statistical significance is what it is.

It is, is the P-value bigger than .05, yes or
no? So they are inconparable. They are just
two different things.

Q. So ny understanding is that a
confidence interval ratio is used to neasure
the precision of the estimate. Right?

ATTORNEY M CELI: Objection to the
form

ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:

Q I mean, is that correct?

A. It is a nmeasure of the precision.

You can also just | ook at the wi dth of
the interval. But sure, it is a kind of a
measure of -- a big, wi de confidence interval,
the ratio tends to be bigger than a smaller
tends to be.

Yes. | will leave it at that.

| have not hing against confidence

interval ratios. It just it is what it is.
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One number divided by another nunber.

Q Are you famliar with confidence
interval ratios used in epidem ol ogi cal
studi es?

A. | have seen people provide or describe
confidence interval ratios in many contexts.
Presumably in -- | can't give you a specific
one, but | am sure | have seen it in
epi dem ol ogy in general.

Q  \Vhy would someone ever use a confidence
interval ratio rather than just show ng
confidence interval s?

ATTORNEY M CELI: Object to the form

A. That would be bad practice, in my view.
BY ATTORNEY SPRAYREGEN:

Q. What would be?

A. Not to show -- to show a ratio without
showing the interval. G ve you an exanmple. So
one confidence interval can go from2 to 8
That is a confidence interval ratio of 4. A
different confidence interval can go from .5 to
2. Also 4.

They are conpletely different creatures

from each other. So it would be irresponsible
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to show a confidence interval ratio in
i sol ati on.

Q. Vhat is your current position?

A. As of today, | amthe provost and
senior vice president for academ c affairs at
Nort heastern University, and I am also a
prof essor.

Q. | understood that you may be retiring.
s that right?

A. Not quite. | am stepping down as
provost at the end of this month. | will
continue as a professor.

Q So you will be back here for the

begi nning of the fall semester. |s that
correct?
A. | am actually going to be on

sabbatical, but.

Q But after your sabbatical, you wil
then be returning to Northeastern. s that
right?

A. Yes.

Q \Vhy are you stepping down?

A. | have done a five-year term and |

declined to do a second five-year term | have
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had enough.
Q. You are not a nedical doctor. I s that
right?
A. That's correct.
Q. And you are not a toxicologist. Right?
A. | am not.
Q. And you are not an epidem ol ogi st. I's

that right?

A. | am an expert in epidem ology at this
poi nt . | think | have worked in epidem ol ogy
for north of 20 years.

Q. Have you ever been qualified by a court
as an expert in epidem ol ogy?

A. Yes, often.

Q. MVhich courts have qualified you as an
expert in epidem ol ogy?

A. | can't tell you that. You will have
to check the record, but it has happened
repeat edly.

Q. Can you give me any cases in which you
have been qualified, not as a biostatistician
or a statistician, but as an epidem ol ogi st by
a court?

A. No, not sitting here this mnute. |
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can find out. | can find that information for
you.
But | have certainly been qualified as
an expert in statistics and epidem ol ogy.
Q. Have you - -
ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:
Q. And you can't give ne the nanme of even
one of the cases right now?
A. Of course |I can't.
Q. Do you have any publications concerning
ki dney cancer, bl adder cancer, | eukem a,
non- Hodgki n | ymphoma, or Parkinson's disease?
A. This is going to take ne a m nute.
(Pause.)
A. | don't believe | have any papers about
t hose cancers. But | have many papers that
| ook at, like, lots of different exanples,
met hodol ogy papers that illustrate the
met hodol ogy using exanples. So | am sure there
are cancer outcomes in some of those papers,
but | have not written any papers about those
cancers.

Q. Have you written any papers about
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Par ki nson's di sease?
A. Sorry. That is not a cancer.
No, | don't think so.
(Court reporter clarification.)

Q. Have you ever served as an expert
witness in a case involving environment al
exposures to chem cal s?

A. | don't believe so.

Q. Have you published any papers or
co- aut hored any papers in peer-revi ewed
journals concerning environmental exposures?

A. | don't think so.

Q In your expert report, on paragraph 3,
the first sentence, "Miuch of my research
concerns statistical and epi dem ol ogi cal
met hods for assessing effects of exposures such
as drugs, nedical devices, and chem cals."

Did I read that correctly?

A.  You did.

Q.  MVhich chemcals were you referring to
t here?

A. That is a good question.

| may have just been referring to ny

work in this present context.

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 146 of 265



© 00 N o o0 b~ W N

N N N NN P P PR R R R R R, R
A WO N P O O 0O N O O B WO N +—» O

Page 146

Q. By "this present context," do you mean
the Canp Lejeune litigation?

A. Yes, and the consulting that | did for
M. Mceli recently.

Q I just want to be clear, you are
tal ki ng about the Canp Lejeune litigation and
consulting for the Camp Lejeune litigation. I's
that right?

A. | believe that is the context.
M. Mceli had asked me to | ook at a number of
issues in recent tinmes. | believe they are
connected with this litigation.

Q So sitting here today, you don't
beli eve you have done any research concerning
statistical and epidem ol ogi cal methods for
assessing the effects of exposures and
chem cals other than in the context of the
Camp Lejeune litigation. |Is that right?

ATTORNEY M CELI: Object to the form
Foundati on.
Let me just ask you to rephrase it in

t he context of environnmental exposure to
chem cal s because you can see his work in drug

l[itigation, and drugs are chemcals. That is
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t he basis of my objection.

ATTORNEY SPRAYREGEN: | understand what
you are saying.

Coul d you read back his two prior
answers as well as what Dave just said?

| see what you are saying. | just
think I was phrasing it in ternms of what he had
sai d.

ATTORNEY M CELI : Okay.

ATTORNEY SPRAYREGEN: So that is why |
was asking her to read it back to ne.

ATTORNEY M CELI : Yes.

(The prior testinmony was then read back
as foll ows:

"Question: MWhich chem cals were you
referring to there?

“"Answer: That is a good question.

| may have just been referring to ny
work in this present context.

"Question: By 'this present context,"’
do you nean the Canp Lejeune litigation?

"Answer : Yes, and the consulting that
| did for M. Mceli recently.

"Question: | just want to be clear,
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you are tal king about the Canp Lejeune

l[itigation and consulting for the Canp Lejeune

[itigation. |Is that right?

"Answer : | believe that is the
context. M. Mceli had asked ne to | ook at a
nunmber of issues in recent times. | believe

they are connected with this litigation.

"Question: So sitting here today, you
don't believe you have done any research
concerning statistical and epi dem ol ogi cal
met hods for assessing the effects of exposures
and chem cals other than in the context of the
Camp Lejeune litigation. |Is that right?")

BY ATTORNEY SPRAYREGEN:

Q. Can you answer the question that the
court reporter just read back?

A. Sur e.

It is alittle murky, actually, because
you i ntroduced the word "methods" in there. So
have | done studies of downstream effects of
chem cal exposures, outside of recent work that
| have done for Mr. Mceli? | can't point to
anything. | may or may not have.

Method is a little different because |
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have done a | ot of work on methodol ogy that is
applicable in environmental situations.

ATTORNEY SPRAYREGEN: Can you read back
his | ast answer ?

(The prior testinony was then read back
as foll ows:

"Answer : Sur e.

It is alittle murky, actually, because

you introduced the word 'nmethods' in there. So
have | done studies of downstream effects of
chem cal exposures, outside of recent work that
| have done for M. Mceli? | can't point to
anyt hi ng. | may or may not have.

Method is a little different because |
have done a | ot of work on methodol ogy that is
applicable in environmental situations.")

BY ATTORNEY SPRAYREGEN:

Q. Vhat are the downstream effects that
you were just referring to?

A. | mean studies that consider is there
an associ ation between this particular chem cal
exposure and that particular health outcome.

Q. \Vhen you |l ook at the particul ar

chem cal exposure and the particular health

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 150 of 265



© 00 N o o0 b~ W N

N N N NN P P PR R R R R R, R
A WO N P O O 0O N O O B WO N +—» O

Page 150

outcome, what are the chemcals that you are
studyi ng?

ATTORNEY M CELI: Object to the form

A. So the work that | have done of that
type in recent times -- well, actually, | am
not referring to any chemcals in particular.
BY ATTORNEY SPRAYREGEN:

Q. You just said you had done a nunber of
studi es about particular chem cal exposures and
how they relate to particular health outcones.

A. No, no.

Q | m sunderstood you?

A. Yes, sorry.

| am saying -- | aminterpreting -- so
t he question you asked nme a couple of m nutes
ago, right, was have | worked on methods for,
dot dot dot.

And that kind of threw me for a | oop a
bit because | have worked on met hods that
absolutely have applicability in environmental
epi dem ol ogy. So a different question is, have
| worked on studies of the effects of chem cal
exposures.

Q. Thank you. MWhat is your answer to the
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guestion of have you worked on studies --

A. Not -- sorry. Go ahead.

Not that | recall, except in the
context of recent work for M. Mceli.

Did we get there?

Q | think so.

So have you written any papers
publ i shed in peer-reviewed journals that
concern TCE, PCE, benzine, or vinyl chloride?

A. No, | have not.

Q. Do you have any support staff or
graduate students who assisted with your work
on this case?

A. No.

Q And | believe we discussed earlier that
the | ast invoice that was produced is from
February 23, 2025. |Is that right?

A. Sounds right, yes.

ATTORNEY M CELI : | informed you before
this deposition that there is one additional
one that we received May 28th in the amount of
$16, 400 that we need to produce to you. | can
produce that to you electronically today.

ATTORNEY SPRAYREGEN: | appreciate
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t hat . | just couldn't remember.
ATTORNEY M CELI: Okay.
BY ATTORNEY SPRAYREGEN:

Q. Did you do anything in preparation for
t oday's deposition?

A. | had a call with, actually, the two
| awyers here to ny |left yesterday evening.

Q Is that the only call that you had in
preparation for today's deposition?

A. M ght have been one nore. | think
there was one short one last Friday, | think it
was.

Q. And how |l ong was the call yesterday
eveni ng?

A. 15 m nutes.

Q. Have you had any communi cations with
ot her experts in this case?

A. | don't believe so, no.

Q. Have you received any conpensation in
connection with your work in this case?

A. Yes.

Q. Do you know how nuch you have been paid
to date?

A. No. \Whatever the invoices were paid.
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What ever they are.

Q Is your conpensation in this matter in
any way dependent on the outcone of the case?

A. No.

Q. \Vhat percentage of your annual incone
is earned from perform ng expert services work?

ATTORNEY M CELI: Object to the form

A. |In the |l ast year, say, 2024, something
l'i ke 10 or 15 percent. | don't have an exact
nunber .

BY ATTORNEY SPRAYREGEN:

Q Is that representative of the last five
years?

A. Probably, yes. It has ebbed and fl owed
a bit, but it is in that kind of range.

Q. As an expert witness, have you ever
of fered opi nions on general causation that a
court has excl uded?

A. | don't think so. Actual ly, | think,
in Abilify, | was excluded from offering an
opi ni on about nedi cal causation, which |I didn't
do and never woul d do.

Beyond that, there is nothing that |

can recall.
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Q. \What about Accutane?

A. Right. So there, |I did a power
cal culation that a judge took issue with.

Q. What about Alsartan?

ATTORNEY M CELI: Val sartan?
BY ATTORNEY SPRAYREGEN:

Q. Val sartan.

A. | have no recollection.

Q. \Vhat about Taxotere?

A. He woul d know better than I wll. But
| -- wasn't there an issue -- | don't recall.
| really just don't recall sitting here at this
m nut e.

Q. What about in re: | ncretin-based
t her api es?

A. There, yes, | had some opinions
excluded. The issue there was, | wrote a
report on what turned out not to be the nost
recent dat a. | wasn't provided with the nost

recent data, and the court, not unreasonably,

said you need to use the nost recent data.
didn't know there was such dat a.
ATTORNEY SPRAYREGEN: Can we go off the
record?
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THE VI DEOGRAPHER: The time is
2:41 p.m, and we are off the record.

(Recess taken at 2:41 p.m)

(Recess ended at 3:04 p.m)

THE VI DEOGRAPHER: The time is
3:04 p.m, and we are on the record.

BY ATTORNEY SPRAYREGEN:

Q. Dr. Madi gan, you remember we were
tal ki ng about paragraph 3 of your report
earlier?

A. Yes.

Q. So | amjust going to read the first
sentence from paragraph 3 again.

“"Much of my research concerns
statistical and epidem ol ogi cal methods for
assessing the effects of exposure such as
drugs, medical devices, and chem cals."”

Did | read that correctly?

A. Yes.

Q. And when you write "chem cal s" there,

on the Camp Lejeune litigation and any

Canp Lejeune consulting you have done?
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at my CV, so yes, that is what | amreferring
to.

Q.  \Vhen were you first contacted to work
on this report?

ATTORNEY M CELI : Let me inpose an
objection. | don't think I need to instruct ny
wi t ness not to answer, but you are talKking
about this report? Because he tal ked about
consul ting beforehand.

ATTORNEY SPRAYREGEN: That is what |
was trying to ask, but yes.

ATTORNEY M CELI : Okay. Thank you.

A. Coupl e mont hs ago.

BY ATTORNEY SPRAYREGEN:

Q So the report is dated March?

A. | mean, a couple of months before that.
| worked on this on and off for a couple of
nmont hs. So, yes. MWhat is the date?

ATTORNEY M CELI : March 16th is the
date on your report.

A. So | don't know exactly, but | would
guess January, sonething like that.

BY ATTORNEY SPRAYREGEN:

Q.  \Vhat were you asked to do?
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A. So | was asked --
ATTORNEY M CELI : Object to the form
And do not state anything that you
di scussed with myself or other members of the
plaintiffs' | eadership group.

A. So | was asked, as it says in ny
report, | was asked to provide opinions wth
regard to the purpose and met hodol ogi cal
soundness of using meta-analysis in an
assessment of the health outcomes from
exposures to chem cal s.

| was also asked to make coments
specifically on the reports of Dr. Shields and
Dr. Goodman.
BY ATTORNEY SPRAYREGEN:

Q. Did you have any questions about what
you were asked to do?

A. Not that | can recall

Q. Did you ask for any material s?

A. | don't think so.

Q  Approximately how long did it take you
to draft this report?

A. That would be the npst recent invoice.

So 20 hours. Less than 20 hours. | don't
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| d guess.

Q If you had nore time, would you have

done anything differently?

A. No.

Q Are there any materials you would have

|l i ked to have seen?

A. No.

Q Are there any materials you asked for

and did not get?

A. No.
ATTORNEY SPRAYREGEN: | h
guesti ons.

ave no ot her

THE W TNESS: Thank you very much.

ATTORNEY M CELI :

| have

a few.

| am going to have a few follow-up

guesti ons. | am not going to take very | ong.

But | am going to flip my exhibits over

because | think I am going to have to grab some

of them along the way.

EXAM NATI ON

BY ATTORNEY M CELI :

Q. Before we get started, Dr

. Madi gan, can

you, for the benefit of somebody who may review

this deposition at a | ater date,

can you j ust
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summari ze for us your educational background
and your work as a statistician? And | would
say goi ng back to when you were at Rutgers.

A. Sur e.

So ny education, | have a bachelor's
degree in mathematics from Trinity Coll ege
Dublin. That was in 1984. And then |I have a
Ph.D. in statistics also from Trinity Coll ege
Dublin. That is 1990.

| then served as a professor of
statistics -- a tenured professor of statistics
at four different major research universities.
And | have had, in addition, in between sone of
t hose academ c appointnents, | have al so worked
in industry, as people call it, outside of
academ a, but as a statistician.

Q Can you tell us which institutions you
are referring to?

A. Sur e.

Q. And the positions held.

A. Sur e.

So ny first academ c appoi ntment was as
a tenure-track assistant professor of

statistics at the University of Washington in
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Seattle, which is one of the top institutions
in the country in statistics.

| received tenure there and became an
associ ate professor.

At that point, | left the acadeny and
wor ked for AT&T Labs as a research statistician
for a period. Then | did some other things.

And then returned to an academ c
position as a full professor of statistics at
Rut ger s.

While | was at Rutgers, | also served
as the director of the institute of
bi ostatistics, which |I was in what was then
call ed the department of statistics. So
separately, Rutgers had an institute for
bi ostatistics, and | directed that.

So that work involved -- was extensive
interactions with basically pharma in the
New Jersey area. There is a |ot of pharm
conpani es | ocated there.

Then | moved from Rutgers to Col umbi a
University in New York City, where | stayed
for, I don't know, 14 years or something. So |

was a full professor, tenured professor of
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statistics at Col unmbi a.

| was the chair of the Col unbia
departnment of statistics, which is one of the
ol dest statistics departnments in the country.
| did that for five years.

During that time, actually beginning at
Rut gers and conti nuing at Col umbia, | was one
of the founders of a significant project, a
public/private partnership called OMOP, the
Observational Medical Outcomes Partnership,
which is a partnership between the pharma
i ndustry and the FDA. | was one of the PIs.

That evolved into sonmething called
OHDSI. | was one of the founders of OHDSI
O-H-D-S-1, which is Observational Healthcare
Data Sciences and Informatics, which is a mjor
wor | dwi de col | aboration focused on epi dem ol ogy
and generating evidence from | arge-scale

heal t hcare dat a.

Throughout all of this time, | have
done extensive consulting -- there is a list on
my CV -- with conpanies on statistical matters,

many of them within the pharmaceutica

i ndustry, but there is also other clients in
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ot her sectors.

Should I go on?

Q Let me pick up because you |eft off at
Col unmbi a. And were you the dean of arts and
sciences there?

A. That's right. So | served a term --
actually, | served two ternms as the chair of
t he departnment of statistics. And then |
became the so-called executive vice president
for arts and sciences and the dean of the
faculty of arts and sciences.

So Col unmbi a University -- it is not
uncommon. Col unmbia University, basically,
there is the arts and sciences, which is 27
academ c departnments and about 50 centers and
institutes. And then there is, from ny
perspective, everything else, which is the
busi ness school, the |l aw school, the medical

school. The little things |ike that.

So | ran the arts and sciences for five

and a half years.
Q Okay. And then you cane here to
Bost on?

A. Then | came here to Boston as the
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provost and professor of statistics at
Nor t heastern.

Q | think you said this before, but I
want to make sure it is clear again for the
judge who may read this or we will be able to
include it in a brief.

But as far as the hierarchy at

Nort heastern, you are currently the provost and
you came here as the provost, and who ranks
above you in the pecking order at the
uni versity?

A. The president.

Q Only the president?

A. Yes. So | am basically nunber two.

Q Okay. And then in the private industry
side, where have you worked?

A. So a long time ago, | worked in Irel and
with software conmpanies and al so as a
consul tant for KPMG doing statistical work back
in the 1980s.

Q  \Way back then.

A. Way back then.

(Laughter.)

A. Before some people in the room were
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born, no doubt.

Then when | left the University of
Washi ngton, | went to AT&T Labs, which was
basically a part of Bell Labs, is what it
amounts to, to do statistical research. | was
there for a while. Then | was involved in a
startup in New York City.

Q. Have you ever worked as a consultant to
t he FDA?

A. So | have had extensive interactions
with the FDA over a very |ong period of tinme.
So | mentioned OMOP, the Observational Medical
Out comes Partnership. That was a partnership,
a public/private partnership that |asted for --
went on for about five years.

It was -- the chair of the advisory
board for that project -- it was basically
pharma noney and FDA oversight and | eadership
and some academ cs invol ved.

So the chair of the advisory commttee

was the head of CDER, which is the drug branch
of the FDA.
Q Center for Drug Eval uation and
Research?
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closely with her during those yea

| served on an FDA -- one
advisory comm ttees. So the FDA
set of commttees, outside -- ext
comm ttees.

Q. Make sure you sl ow down f
reporter.

A. FDA maintains a set of co
experts that advise themon matte
approval or nonapproval of a drug

So | served a termon --

termon an advisory conmmttee.
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| worked very
rs.

of the FDA
mai nt ai ns a

er nal

or the court

mm tt ees of
rs like
or a devi ce.

a three-year

Foll owing that, | served three years as

a consultant to the FDA in rel ate

d matters.

| also served on a subcomm ttee of a

sci ence board at the FDA.

Actual Iy, apropos not hing
conducted a fireside chat with th
comm ssioner of the FDA.

Q \Wio is that?
A. Rob Califf.
Q. Have you ever worked as a

t he departnment of defense?

, yesterday |

e nmost recent

consultant to
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A. | don't think so.

Q. Have you ever done any work
reeval uating or reassessing the evidence
concerning anthrax for the United States
gover nment ?

A. Yes.

Q Can you tell us about that?

A. Sure. So for about a 10-year period

after 9-11, when anthrax was a significant

concern -- perhaps still is.

Q If you are near it, it is a big
concern.

A. I ndeed.

| worked as a consultant for the
Centers For Disease Control on what their AVIP,
their Anthrax Vaccine Investigational Program
And it was to do with -- so there is an anthrax
vacci ne that was actually approved in the
1950s, and there were concerns about the safety
of that vaccine. |t was an ol d-fashioned
vaccine. So | did a lot of work with the CDC
over an extensive period on that matter, |
woul d say, just to keep it short.

Q  Were you rerunning data for thenf
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A. Yes.

Q. We have tal ked about your tinme at
Washi ngton, Bell Labs, Rutgers, Col unbi a,
Nort heastern, your work with OHDSI, OMOP, CDC,
and this collaboration with pharmaceuti cal
conpani es.

s all of the work that you were doing

in that regard statistics -- statistical, or
bi ostatistical work?

A. And epidemological. So statistics and
epi dem ol ogy.

Q In that career that we have revi ewed,
t hat portion of it, how |long has it spanned?

A. 1990, | guess. 35 years.

Q  And part of that has been working wth,
as a consultant, the United States governnment,
t he Food and Drug Adm nistration, and the

Centers For Disease Control ?

A. Yes.

Q. | know this is clear because the
federal judge who will be reviewing this is an
enpl oyee of the United States government. But

that is the same governnent that Ms. Sprayregen

is here representing today?
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A. | believe so.
Q. Thanks for that. That is the
background stuff | wanted to go over.
| wanted to start, because you have
made reference to the peer-review process a
couple of times today, and it is probably going
to come up in some of ny questions, but could
you explain for the purposes of the court what
t he peer-review process is, howit plays into
publications, and, as a scientist, how do you
rely upon the peer-review process?
A. Sur e.
So that peer-review process is of
central importance, not just in the
United States, but globally, in research. In
science, for sure, but also outside of science.
So the basic kind of paradigmis, if I,
as a researcher, if | do a study or | develop a
new met hod for something, in order to
comuni cate that to the world, the process is
to seek to publish it in a journal.
And the nore influential journals are
certainly all peer-reviewed. So the basic way

it works is you write up your work, you send it
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to a relevant journal. The journal -- it wl
go to the editor, typically an academ c, not
always. It goes to the editor of the journal.
The editor does typically what is called a desk
review. So the editor mght reject it on the
spot as not of interest, or maybe inmedi ately
sees sonme flaw in the work

But assuming that it is of interest and
it seens plausible, the editor actually
typically would hand it to an associate editor
who seeks peer reviewers for the paper, so
typically blinded. So you, as the author, you
don't know who these reviewers are. So they
seek sonme of your peers, fellow experts in the
field, send them the paper, typically nore than
one. Sonmetimes as many as five or siX.

And then those -- typically, unpaid.
Those peer reviewers assess the work for its

correctness, to sonme extent, although that

remains the responsibility of the author. But
they -- it's a quality review.
Al'l going well, which is maybe

10 percent of the time in a top journal --

actually, there is often sone iteration.
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Sometimes the reviewers will suggest changes.
Then it goes back to the reviewers.

But all going well, the process ends
with the reviewers writing reports for the
editor, and then the editor reads those reports
and says, yes, this is publishable in ny

journal or, no, it is not publishable in ny

j ournal .

| have served on every | ast piece of
that. So | obviously have been an author. I
have served as a peer reviewer constantly. It

has got to be thousands of tines.

| have served as an associ ate editor,
and then | have also served as the
editor-in-chief on a couple of journals,
including "Statistical Science," which is
arguably the top journal in statistics.

Q  When you publish -- and | know that you
can't speak for every publication that has ever
been submtted.

But generally speaking, when you are
submtting to a peer-reviewed journal, do you
have to set out the objective of your study?

A. Yes, generally speaking.
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Q. Do you have to set out the nmethodol ogy
by which you conducted the study?

A. Yes. Certainly, if the genre is
mat hemati cs, then maybe not. You m ght publish
a paper that proves a theorem

But if it is a clinical study, a study
of the inmpacts of a chemcal, then, yes, there
is a background section, there is a nmethods
section, there is a results section, discussion
section.

Q Do you set out the strengths and
weaknesses of the study as well?

A. Typically, in the discussion section,
any journal will insist that you make cl ear
what the limtations of the study are.

Q. We have heard sonme nention about biases
and confounders to studies.

Are biases and confounders the types of
t hi ngs that get discussed when you are
di scussing strengths and weaknesses of a study?

A. Sure. Absolutely.

Q. Do sone, nost, or all studies have
strengt hs and weaknesses?

A. Certainly all clinical studies have
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strengt hs and weaknesses.

Q. Thank you for correcting. All clinical
studi es have strengths and weaknesses.

When you are reviewi ng, not as a peer
revi ewer, but when you are reading a clinical
study or an observational study, is review ng
the strengths and weaknesses part of your
critical review of that piece?

A. Absolutely.

Q The fact that a study has sone
weaknesses or potential weaknesses, does that
make it fatal to rely upon that piece of
evi dence when draw ng concl usi ons on causation?

ATTORNEY SPRAYREGEN: Objection to
form

A. No. Every study has weaknesses.

BY ATTORNEY M CELI :

Q In your view, does the peer-review
process -- or is the peer-review process, in
part, in place to deal with identifying and

maki ng sure that weaknesses in the study are
i ncluded within what gets published?

A. Yes, absolutely.

Q | want to look at Exhibit 5 with you
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for a second. That is the Cochrane.

And | am going to be kind of junmping
around because Ms. Sprayregen was pretty
t horough in what she went through, but | am
goi ng to have some questions on sone of the
t hi ngs that she nmentioned.

This is the Cochrane chapter 10,
training chapter, "Analyzing Data and
Undert aki ng Met a- Anal yses. "

First of all, on the first page in the
bottom right corner, it says 1/102. Does
that -- | take that to mean 1 of 102 pages?

A. Yes.

Q But if you flip to the back, we have
got 52 of 102. Correct?

A. Yes.

Q On the | ast page.

If we go to page 18 of 102, you were
asked, at the bottom the page here, there is
this box that is 10 point -- or excuse ne, C62,
"Ensuring nmeta-anal yses are meani ngf ul
(mandatory)."

There was some | anguage that was

reviewed with you.
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You were asked by Ms. Sprayregen, what
do they mean by "control"™ in this sentence on
the right-hand side in the box, the first three
[ines -- two and a half [|ines.

Do you recall that?

A. | do.

Q As we sit here today, | nmean, | know
t hat you gave your best interpretation, but can
you answer what the authors meant by the words
t hey chose?

A. No, | can't. | can offer, as | did,
what | think they m ght be thinking of. But,
no. You need to ask them

Q. You gave your best interpretation of
what they may have neant. But if she wants to
know what the authors meant, she can either
just read it or go and ask the authors?

ATTORNEY SPRAYREGEN: Obj ecti on.

A. Yes.

BY ATTORNEY M CELI :

Q MWth regard to Section 10.10.3, which
is on page 20 of 102, there was a discussion
about heterogeneity. And my question for you

is, you were asked some questions earlier today
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about heterogeneity of studies that are
aggregated or put into meta-anal yses.
Do you recall those questions?

A. Yes.

Q Is heterogeneity a know -- | don't know

what the right termis.

| s heterogeneity a known issue with
met a- anal yses that you have to be aware of when
conducting a neta-anal ysis?

A. Yes, it is something that you need to
consi der when perform ng a neta-anal ysis.
Absol utely.

Q Are there tests for heterogeneity?

A. Yes. Statistical tests.

Q Right. If we -- statistical tests.

You were asked about page 21, line 3.
There is things you can do and one of themis
expl ore heterogeneity.

A. Yes.

Q And is that something that is done
regularly in meta-anal yses that get published
in the peer-reviewed scientific literature?

A. Yes. | mean, it is good practice,

al ways, when doing a meta-analysis to report
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het erogeneity and to | ook at heterogeneity and
di scuss it.

Q. And al though heterogeneity --

ATTORNEY M CELI : Well, et me strike
t hat.

BY ATTORNEY M CELI :

Q. Can heterogeneity be so great that it
causes you to give |less credence or |ess weight
to a meta-anal ysis?

A. Yes, | nmean, it is a continuum Ri ght ?
There is actually a statistic. One of the
statistics that people use, | use, to nmeasure
het erogeneity is called I-squared. And it
varies from O percent to 100 percent.

And so there is no magic |ine above X,
you know, thou shalt not do a meta-anal ysis.
There is no such X

But it becomes nore of a concern
certainly the closer to 100 percent you are.

Q Okay. But that is a known concern --
not to say concern.

Het er ogeneity is a known factor in
met a- anal yses that people in your profession

and in your field have to be aware of and | ook
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to when review ng neta-anal yses?

A. Absol utely.

Q And the fact that there is sone
het erogeneity within a meta-analysis or the
studi es included within meta-analysis does not
render the meta-analysis unworthy of relying
upon it for what it denonstrates?

ATTORNEY SPRAYREGEN: Objection to

form

BY ATTORNEY M CELI :

Q. ls that a fair statenment?
A. | mean, there is always sone
het erogeneity. | mean, if you are doing a

met a- anal ysis of a few studies that are
identical, that would be bizarre. So there is
al ways some heterogeneity. So it really is
just a question of degree.
Q | think you may have answered this

earlier.

But is there anything i mproper about
i ncludi ng observational studies of different
type, like a cohort study or cohort studies and
case-control studies in a single or a conbined

met a- anal ysi s?
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A. No. It is -- | cite to exanples in ny
report. It is something |I have done. It is
perfectly reasonable to include cohort studies
and case-control studies in a meta-analysis, in
my mnd, in ny view.

Q  You were asked about publication bias
during Ms. Sprayregen's questioning.

| s publication bias something that is
di scussed -- regularly discussed within the
[imtation section of a peer-reviewed
scientific article?

A. Yes. Certainly when it is relevant, it
is often discussed.

Q. Can publication bias be tested for?

A. Sure. There is a standard statistical
test called EGGER test, that is not the only
one, but it is a widely used statistical test
to assess the presence of publication bias.

Q So the fact that sonebody just all eges
publ i cation bias or suggests publication bias
does not render a scientific journal article
unwort hy of belief or worthy of being relied
upon.

ATTORNEY SPRAYREGEN: Objection to
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form
BY ATTORNEY M CELI :
Q. s that fair?
A. | think that is fair, yes.
Q | want to |l ook at your report with you.

And | want to | ook at paragraph 19. |

think it is on page 6.
A. Yes.
Q This is the -- | want to find exactly
where we are tal king about.

Ms. Sprayregen went over this paragraph
with you that begins with "Meta-analysis." |
am going to read down through where you
reference footnote 13.

“Met a-analysis is the use of
statistical methods to summarize the results of
mul ti pl e i ndependent studies. Per the Cochrane
Handbook, by combining information from all
rel evant studi es, nmeta-analyses can provide
nore precise estimates of the effects of health
effects fromchem cal exposure than those
derived fromindividual studies included within
a review. They also facilitate investigations

of the consistency of evidence across studies,
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and the exploration of differences across
studi es.”
Did I read that correctly?

A. Yes.

Q. Because you were asked about the use of
the word "consistency" there, and there were
some questions concerning consistency in
met a- anal yses and consi stency concerning a Hil
analysis, is it necessary to conduct a Hill
anal ysis on consistency before doing a
met a- anal ysis of multiple studies?

A. No.

Q  OCkay.

A. These are just different things.

So in the context of meta-analysis,
nothing to do with Hill, in the context of
met a- anal ysis, the issue of consistency is
sonmet hi ng that one needs to | ook at.

Q. I s that how you were using the term

"consi stency" here in paragraph 19 of your

report?
A. Yes.
Q | just want to nake sure there wasn't

any confusion that it was somehow necessary to
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do a Bradford Hill -- or excuse me -- a Hill
anal ysis on consistency al one.

A. No.

Q The fact that those sane two words are
used in your paragraph 19 and as a Hill
consideration are totally separate?

A. Yes, they are unrelated in my m nd.

Q  Ckay.

A. Actually, just -- that is not quite
right when |I said they were unrel ated.

When doing a Hill analysis, one of the
t hi ngs one does is | ook at consistency. That
could be -- it could not, not necessarily, but
it could be in the context of a neta-anal ysis.
So they are not conmpletely unrelated. But
certainly here, in paragraph 19, where | am
tal ki ng about consi stency, any nmention of Hil
analysis is basically a red herring here.

Q. Okay.

| am done with nunber 5. | amgoing to
go to Exhibit number 7 with you, which is
"Epi dem ol ogy and the Law' authored by David
Savitz and Stephen G Schwarz.

There we are, at the very bottom
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You had mentioned earlier today that
you are famliar with Dr. Savitz?

A. He is very em nent. He is one of the
top epidem ologists in the country.

Q. If you could, I know -- if we could
turn to page 108 of this. Actually, what I
want to do first is turn all the way over to
page 111. There is a paragraph that
Ms. Sprayregen read to you on page 111 that is
part of the section that begins on page 109,
"Di sadvant ages of relying on meta-analysis to
synt hesi ze evi dence. "

Do you recall that paragraph that is
the first full paragraph on page 1117

A. Yes.

Q. | want you to turn with me to page 108
and 109, which is one page earlier, and there
Is a section 2 called, "Rationale for
conducti ng meta-anal yses."

Do you see that?

A. | see that.

Q. In this, the first paragraph begins --
and | am going to read about hal fway through

this paragraph.
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“An increasingly popul ar approach to
exam ning a set of studies addressing the sanme
guestion is through a systematic review that
generally culmnates is what is referred to as
a nmeta-analysis. The product of a
met a- anal ysis is often a pooled estimte of the
associ ati on between exposure and di sease,
conmbining the results from a series of studies
into a single nunber, the pooled relative risk
or odds ratio. The intention, of course, is
that the pooled estimate is the mpst accurate
i ndi cator of the effect of exposure on di sease
ri sk because it is based, not on the data from
an single study, but on the combined data from
a number of different studies."”

Did I read that correctly?

A. Yes.

Q Do you agree with that?

A. Yes.

Q. | s one of the benefits or -- rather
than -- can you just explain to the Court what

the benefit of doing a meta-analysis is in the
context of nultiple underpowered studies?

A. So an under powered study of an issue,
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t hat there was an associ ati on between an
exposure and an outcome. An underpowered
study, in general, |eaves you, once it is
conducted, it doesn't have much power. | t

| eaves you in a state of ignorance. You
conduct such a study and you mght find a
slightly elevated increased risk or decreased
ri sk, whatever it m ght be. But because it

| acks, generally, is not statistically
significant. It | eaves you in a state of not
bei ng sure.

So the beauty of meta-analysis is, and
the reason why it is such a widely used
powerful tool, the reason -- one of the reasons
why meta-analysis is so useful is you can take
several such studies -- they don't have to be
under power ed, but you can take several
under power ed studi es, and by combining them
usi ng met a-analytic techni ques, you end up with
a powerful analysis, statistically powerful.
Meani ng that, if indeed there is, let's say, an
el evated risk, there is a high chance that the
met a-anal ysis will find it.

Q Is the tool that you just descri bed,
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t he met a-anal ysis, recognized in the field of
statistics and biostatistics as a valid and
reliable tool for estimating risk and/or cause?

A. Absol utely.

Q | mean, how | ong have meta-anal yses
been around?

A. 1950s, | think.

Q. You have been, you said, 35 years you
have been in the field?

A. Yes.

Q. You have been a professor at four |arge
research universities?

A. Yes.

Q. Throughout that entire course of being
a professor, have you taught on the utility and
useful ness of meta-anal yses?

A. Many, many tinmes.

Q. Have you utilized meta-analyses in your
wor k that you have done with the federal
gover nment ?

A. Yes. Certainly in the context of the
OMOP project, for exanmple, with the FDA. That
was nmet a-analysis all over the place.

Q. Have you used, in your professional
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career, nmeta-analyses to analyze information
and data for pharmaceutical conpani es?

A. Absolutely.

Q. Have you used nmeta-anal yses in draw ng
concl usions and rendering opinions that have
been accepted and approved in the United States
federal court systen?

A. Federal court system? | believe so. |
am not certain of the federal versus state.

Q. Sure.

Let nme give you one example. Do you
recall doing one of the TAX 316 and the TAX 301
study?

A. | sure do.

Q Was that neta-analysis allowed in your
testinmony in the Taxotere litigation?

A. Yes.

Q Have you done it in other state courts?

A. | have certainly done meta-anal ysis
many times in -- as part of nmy testinony in
[itigation.

Q. Let's go to page 1009. | don't want to

read the entire section here, but the |ast full

par agraph on page 10 that starts, "By pooling."
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A. Yes.

Q It says, "By pooling the results across
studies, the fluctuation in findings due to
random error is mnimzed, which is why the
confidence interval becomes narrower. The
wei ght ed average gives |large studies nore
credit and small studies |less credit, snoothing
out differences that would otherw se be
di stracting fromthe overall pattern.”

Did I read that correctly?

A.  You did.
Q Do you agree with that statenment?
A. Yes.
Q That is all | have on that one.
| don't know why | have this question
right here, but since it is here, | amgoing to

go ahead and ask it.

You have been shown parts of reports
fromdifferent experts, but two from
Dr. Goodman, one a |eukema risk -- or a
| eukem a report and another a kidney cancer
report.

Are you offering any disease-specific

opi nions in your rebuttal report?
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ATTORNEY SPRAYREGEN: Objection to
form

A. No.

BY ATTORNEY M CELI :

Q So if we |ooked at your report, in
page 2, section 2, paragraphs 6 and 7, this
says, "Scope and Summary of Opi nions."

And you have gone over paragraph 6 and
you can read paragraph 7.

Is this the extent of your -- the
top -- what is listed in paragraph 6 and
paragraph 7 and the comments with regard to the
opi nions of Dr. Shields and Dr. Goodman, is
t hat the extent of your opinions in this case?

A. Yes.

Q. | am probably going to come back to
this.

Because you have been shown a nunber
of -- some publications that deal with
particul ar di seases and set out certain
comments about diseases, and you have shown
table 2 and | believe it was the -- | am not
going to go there right now, | may come back to

it.
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Was it necessary for you to | ook at --
in rendering the opinions that you have on the
validity of meta-analyses and the coments you
make concerning -- the general comments you
made concerning Dr. Shields's and Dr. Goodman's
reports, was it necessary to investigate the
specific data on any di sease, whether it is any
of the four cancers or Parkinson's disease
involved in the first round of the Canmp Lejeune
[itigation?

ATTORNEY SPRAYREGEN: Objection to
form

A. No.

BY ATTORNEY M CELI :

Q Let me go to Exhibit number 9, which
was the Linet, et al. And | know that it
wasn't necessary for you to review this one,
but I want to look at it with you just quickly.
And go to -- are you there with me? | bet it
is going to be at the bottom agai n.

(Di scussion off the record.)

BY ATTORNEY M CELI :

Q. Wth regard to the Linet, et al., case,

can you flip to page 2189? That was the

Golkow Technologies,

877-370-3377 A Veritext Division www.veritext.com
Case 7:23-cv-00897-RJ  Document 469-3  Filed 08/24/25 Page 190 of 265



o N oo 0o b W N P

11
12
13
14
15
16
17
18
19
20
21
22
23
24

Page 190

table 2 in this study.

A. Yes.

Q. This is the relative risk of mortality
among Chi nese benzi ne-exposed versus unexposed
wor kers follow-up during 1972 through 1999 by
cause of deat h.

A. Yes.

Q. You were asked sonme questions
concerning kidney cancer, which was not
I ncluded on this chart, and you were asked
about publication bias.

Do you remenber those questions?

A. Yes.

Q. And there was some questions about
publication bias being inmpacted because they
didn't include kidney because it may have
either been at the null or bel ow.

Do you recall that suggestion?

A. | do.

Q. | want you to | ook at the line for
stomach cancer. Do you see it?

A. | do.

Q. And if you go over to the right, it
says RR is 1.0. Is that the null?
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A. That is the null.

Q So the authors of this study
included -- it included cancers that included
the null. Correct?

A. For sure, in a very kind of extrene
definition of null. So a very rigid definition
of null. So that 1 on stomach is -- the
estimated odds ratio is precisely 1. And,

obviously, it is not statistically significant.

That's is -- if that isn't null, | don't know
what i s.

But there are several others here, I|ike
the very next one -- actually, no.

Say the liver, two down. That is --
the estimated risk there is 1.2. But it is
absolutely -- it is not statistically
significant.

Q It didn't achieve statistical
significance?
A. It did not.

So there is a mx here. There is one
that is truly, by anyone's definition, a null
study. And then there are others that did not

reach statistical significance that perhaps
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some individuals are calling null are also
i ncl uded.

Q So the suggestion that the authors may
have not included studies or findings that
crossed the null -- were at or crossed bel ow
the null and, therefore, this study was somehow
tainted by publication bias, would seemto be
contradicted by this table?

ATTORNEY SPRAYREGEN: Obj ection to
form
You can answer.

A. Yes. | remember being asked a
hypot hetical, but it seenms |ike an inprobable
hypot hetical to ne.

BY ATTORNEY SPRAYREGEN:

Q. | s that because of what is actually
shown?

A. Precisely.

Q Let's drop down to | eukem a

It has the 204 -- the |1CD codes are 204
to 208.
A. Yes.
Q. And that relative risk is 2.8, it is

1.6 to upper bound 5.5 in the confidence
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i nterval ?

A. Yes.

Q So that finding does achieve
statistical significance?

A. Absolutely.

Q Okay. That is all I wanted to show on
t hat one.

The next article | wanted to show you
was Exhibit 10. This is the Seyyedsal ehi ?
ATTORNEY TUBI N: Somebody somewhere
knows.
BY ATTORNEY M CELI :

Q. Seyyedsal ehi. You were asked sone
guestions specifically about this and in the
chart that follows about the Whng study?

A. Ri ght .

Q. | just wanted to make clear that you
did not have to review this study or the Wng
study to offer the opinions that you give in
your rebuttal report. s that correct?

A. That's correct.

Q. But you did give us an explanation
about |inear versus nonlinear relationship

bet ween dose and di sease or effect.
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When you were answering those
guestions, | thought | heard you say that that
was outside of your expertise. Did | hear you
correctly?

A. Yes, | have no know edge of the nature
of any dose-response relationship between
benzi ne and ki dney or bl adder cancer. | have
no know edge about that.

Q You didn't review anything to offer
t hat opinion in your rebuttal report?

A. Correct.

Q So you did not -- well, you don't offer
a medical or a scientific causation opinion in
any portion of your rebuttal report, do you?

A. | do not.

Q  Vhen you were going through your
report, and | wanted to go to page 7,
section 5, of your report. This is, | think --
actually, it is not that.

It is when we were tal king about
Dr. Shields's opinions and Dr. Goodman's
opi ni ons.

And those woul d be paragraphs 24 and

25. And as you were going through those with
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Ms. Sprayregen, she was asking you your next
opi nion would be, and then she would read from
your report, and you would say yes.
| want to make sure that | understood

you correctly that, when you were saying yes to
Ms. Sprayregen, you were saying she read your
report correctly?

A. Yes. | think nore specifically, what

Ms. Sprayregen did was, Dr. Goodman's opinion

number 1 -- or statenment. | can't recall
exactly the word you used -- nunber 1 was, and
you would read it. And the question was, is

t hat number 1? And | woul d answer yes. Then,
is this number 2? And | would answer yes.

So I think what you are making sure
is -- | amglad you are doing it. | think you
are making sure that that is what | was
agreeing to, not the actual statement by
Dr. Goodman.

Q. You were agreeing that Ms. Sprayregen
was reading it correctly, not that the
substance of what she was reading was correct?

A. Exactly.

Q That is what | want to make sure of for
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whoever reads this |ater.

| don't know if | need to ask this. |
t hi nk you may have.

(Pause.)

Q. Concerning the -- | am going to go back
to Exhibit 10.

Excuse me. No, | apol ogi ze. 11.

Dr. Goodman's report. | believe it was
attachment C to her report that Ms. Sprayregen
reviewed with you.

A. Yes.

Q Table Cl1. And she went through
strengt hs and weaknesses that Dr. Goodman
attempts to include in her attachment C.

And with regard to covariants
considered -- or covariants not considered, is
there any reason to believe that the
covariants, one, were relevant to the outcone

of the study that she is citing to?

A. Not that | am aware of.
Q. |s there any reason --
ATTORNEY M CELI: Or let nme strike that

and | amgoing to ask it differently.

BY ATTORNEY M CELI :
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Q. In your review of Dr. Goodman's report,
does she ever analyze how the unaddressed
covariants skew the results in a way that is
adverse to the DOJ's position?

A. Not that | am aware of.

Q Okay. Does she address the covari ants,
t he weaknesses in the covariants, or the ones
t hat were not addressed, does she address how
t hey woul d be disproportionately affecting one
group or another to skew the results of the
st udi es?

ATTORNEY SPRAYREGEN: Objection to

form
A. | don't believe so. She makes a
statement repeatedly, like, did not control or

consi der snmoking, and | am sure she is
factually correct.

But the issue is, does it matter in
this context? 1s it actually a confounder?
BY ATTORNEY M CELI :

Q. \Vhen you say that, in your report, at
par agraph 24 concerning Dr. Shields, and 25
concerning Dr. Goodman, you nention that they

bot h make general statements or criticism but
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they don't have specific exanples.
Can you explain to the Court what you

mean by that?

A. Well, some of the concerns that |
mentioned -- sorry -- that they raise as
general concerns, |like, for example, with

Dr. Goodman, just as an exanple, she says,
"Met a-analysis may result in
over-concl usi veness."

Q. What paragraph?

A. Sorry. Page 13 of ny report,
paragraph 25.

Q. Ri ght .

A. To the best of my know edge, she
doesn't exam ne that issue in the context of
any of the studies in her report. It is just,
here is a general concern.

There are other concerns, |ike, for
exampl e, unmeasured confoundi ng, where, in the
appendi x C or whatever it is that we were just
| ooki ng at, she lists things that weren't
measur ed.

But who is to say that they were a

confounder? To be a confounder means it
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actually has to be related to both the outcone
and the exposure, and she doesn't provide
evidence of that. So they are very kind of
general concerns.

Q. Does she provide any evidence or any
expl anation to whether or not it affects the
out come or the exposure?

ATTORNEY SPRAYREGEN: Objection to
form

A. | don't believe so.

BY ATTORNEY M CELI :

Q So |l want to try to summrize this to
bottomline it for the court.

The fact that she addressed general
concerns |like one issue with meta-analyses is
that they may result in over-inclusiveness, she
states that concerning any --

A. Concl usiveness.

Q. Conclusiveness, thank you. | heard
sonmebody el se make that same m stake earlier
t oday.

Let ne rephrase that.

One issue is meta-analyses that they

may result in over-concl usiveness.
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She states that as a concern for

met a- anal yses globally. 1Is that fair?
A. Yes.
Q  Ckay. Does she ever address how

over-inclusiveness has inmpacted any particul ar
study that is relied upon by plaintiffs’
experts?

A. | don't believe so.

Q. Did you find it in her report?

A. No.

Q Wuld the sane hold true for the
general concerns of meta-analyses that are
addressed by Dr. Shields?

A. Yes.

Q. In the first instance on page 7 of your
report, paragraph 24, opinion nunmber 1
regardi ng Shields, "Meta-analyses are thought
to increase statistical power and precision,
al though this does not necessarily make the
results reliable.™

Did I read that correctly?
A. Yes.
Q. Does that seemto contradict Exhibit 7,

the Savitz publication, that states the very
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pur pose of nmeta-analyses are to pool results to
give statistical power?

ATTORNEY SPRAYREGEN: Objection to
form

You can answer.

A. Yes. | mean, it is the "are thought to
increase statistical power."

No. They increase statistical power
and precision. That is what neta-anal yses do.
That is the point, or one of the points of
doi ng a met a-anal ysi s.

And then the second cl ause, "This does
not necessarily make the results reliable.”
That is a strawman.

BY ATTORNEY M CELI :

Q And for Dr. Shields, with his general
criticisnms about meta-anal yses, does he
denonstrate in his report, and that you have
revi ewed, any situation where the concerns he
has about meta-anal yses have somehow resulted
in inaccurate findings in the meta-anal yses
that are relied upon by plaintiffs' experts?

A. | don't believe so.

Q Okay. That is all | have on that one.
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ATTORNEY SPRAYREGEN: Object to form

Too | ate.

ATTORNEY M CELI : But it is on the
record. It is good.

Now, if we can take a five-m nute
break. | think I m ght be done.

THE VI DEOGRAPHER: The time is
4:02 p.m, and we are off the record.

(Recess taken at 4:02 p.m)

(Recess ended at 4:06 p.m)

THE VI DEOGRAPHER: The time is
4:06 p.m, and we are on the record.

ATTORNEY M CELI : | have not hing
further. Sorry. | should have said that.

CONTI NUED EXAM NATI ON

ATTORNEY SPRAYREGEN: Wbuld you be able

to read back the |ast question that was asked
of Dr. Madigan and his response?

(The pendi ng question was then read
back as foll ows:

"Question: And for Dr. Shields, with
his general criticism about neta-anal yses,
does he denonstrate in his report, and that you

have revi ewed, any situation where the concerns
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he has about neta-anal yses have somehow
resulted in inaccurate findings in the
met a- anal yses that are relied upon by
plaintiffs' experts?

“"Answer: | don't believe so0.")
BY ATTORNEY SPRAYREGEN:

Q. How woul d you know - -

ATTORNEY SPRAYREGEN: W t hdr awn.
BY ATTORNEY SPRAYREGEN:

Q  You have nmentioned that you haven't
read the reports of the plaintiffs' experts.
s that right?

A. Plaintiffs' experts, no.

Q Yes, the plaintiffs' experts.

Dr. Bird?

A. That was a question about Dr. Shields.

Q. The question asked if any of his
critiques were problematic in the meta-anal yses
replied upon by the plaintiffs' experts.

A. | see. Okay. | took that to nean the
met a- anal yses that were included in
Dr. Shields's report.

| m ssed that conpletely.

Q I just wanted to clarify that you are
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not opining on whether or not the meta-anal yses

that the plaintiffs' experts used were done

correctly. Is that right?
ATTORNEY M CELI: Object to the form
A. That's right. | haven't | ooked at
t hose reports. | don't know what neta-anal yses

they are relying on.

| m sinterpreted that question to mean
what was addressed in Dr. Shields's report.
BY ATTORNEY SPRAYREGEN:

Q Do you know what any of the confounders
that need to be controlled for in epidem ol ogy
studies on the relationship between benzine and
ki dney cancer?

ATTORNEY M CELI: Object to the form

A. That is not something |I have | ooked at.

It would also, | think, just depend on the
context of the study. It is not just in the
abstract, an exposure and an outcone. It is

also, in the context of a particular study,
sonmet hi ng m ght be a confounder or it m ght not
be a confounder.

BY ATTORNEY SPRAYREGEN:

Q. You had nmentioned --
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ATTORNEY SPRAYREGEN: Strike that.
BY ATTORNEY SPRAYREGEN:

Q. You had mentioned -- do you know which
confounders need to be controlled for when you
are looking at the relationship between a
chem cal exposure and bl adder cancer?

ATTORNEY M CELI: Object to the form

A. No, | don't. It is not something |
have | ooked at.

BY ATTORNEY SPRAYREGEN:

Q Do you know what confounders need to be
controlled for when you are | ooking at the
relationship between a chem cal exposure and
any of the types of | eukem a?

ATTORNEY M CELI: Sanme obj ecti on.

A. Same answer. | don't know. It woul d
depend al so on the context, the particular
study, the particular subjects.

BY ATTORNEY SPRAYREGEN:
Q. The sane answer for NHL?
A. Yes.

Q And the same answer for Parkinson's

di sease?
ATTORNEY M CELI: Sanme obj ecti on.
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A. Yes, same answer.
BY ATTORNEY SPRAYREGEN:

Q. So when you were saying that
Dr. Goodman tal ks about confounders earlier, do
you recall when M. Mceli asked you sone
guesti ons about that?

A. Yes.

Q. How do you know whet her or not the

confounders that she controls for are needed or

not ?
ATTORNEY M CELI: Object to the form
A. | don't. She lists -- it is nmore of
t he confounders she doesn't -- the covariants

t hat she lists that were not included in the
analysis. So she lists something |ike smoking,
for instance.

So I don't know if smoking is a
confounder. It would depend on the particul ar
context of the study. She makes no claimthat
it actually matters. She just lists a |aundry
list of things that are -- covariants that
weren't included. That is what she does.

BY ATTORNEY SPRAYREGEN:

Q But if smoking is a risk factor for
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ki dney cancer, would you agree that that is a
vari ant that should be included in a study?
ATTORNEY M CELI: Object to the form

A. No. Unless it is also related to the
exposure. Just to be related to the outconme
doesn't make it a confounder. Or just to be
related to the exposure doesn't make it a
confounder. It needs to be related to both.
BY ATTORNEY SPRAYREGEN:

Q. So if snmoking related to both the
exposure and the di sease, would that need to be
controlled for?

A. Maybe. It depends.

ATTORNEY SPRAYREGEN: | don't have
anyt hi ng el se.
ATTORNEY M CELI : Not hi ng further here.
THE W TNESS: Thank you very much.
THE VI DEOGRAPHER: The tinme is
4: 12 p.m This deposition has concluded, and
we are off the record.
(Wher eupon, at 4:12 p.m, the

deposition was adjourned.)
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ATTACH TO DEPGOSI TI ON OF: DAVI D MADI GAN, Ph. D.
CASE: |IN RE: CAMP LEJEUNE WATER LI TI GATI ON
DATE TAKEN: 06/ 11/2025

ERRATA SHEET
PAGE LI NE CHANGE REASON

| have read the foregoing transcript of
my deposition and except for any corrections or
changes noted above, | hereby subscribe to the
transcript as an accurate record of the statenents
made by ne.
Executed this __ day of
, 20

DAVI D MADI GAN, Ph. D.
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CERTI FI CATE
Commonweal t h of Massachusetts
Suf f ol k, ss.

|, Megan M Castro, Registered
Pr of essi onal Reporter and Notary Public in and for
t he Commopnweal th of Massachusetts, do hereby
certify:

That DAVI D MADI GAN, Ph.D., the witness
whose deposition is hereinbefore set forth, was
duly sworn by nme and that such deposition is a
true record of the testinony given by the said
W t ness.

| N WTNESS WHEREOF, | have hereunto set
my hand on Jung 26, 2025.
W oA VWA LS W
Megan M Castro
Regi st ered Professional Reporter
Certified Shorthand Reporter No. 152614
My Conm ssi on expires:
July 22, 2027
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