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pathology journals and lymphoma journals, and I've been a peer
reviewer for papers for many years.

Q. Well, Dr. Weisenburger, you've referenced a couple times
your work in Nebraska, and if you could tell the ladies and
gentlemen of the jury a little bit more about what that work
entailed when you first got to Nebraska and noticed this
increase in non-Hodgkin's lymphoma.

A. Yes. So, you know, how does one start? So I was -- you
know, I was a new young hematopathologist trying to figure out
how do I tackle this approach. So one of the things I did
first, I realized there was some databases. So the Nebraska
Department of Health had a database on a cancer registry, and I
could look and see how many cancers occurred in each year in
the different counties of Nebraska. So I made some maps in
eastern Nebraska and I found out which were the counties that
had high -- a high rate of non-Hodgkin lymphoma, Hodgkin
lymphoma, leukemia, and other diseases like that.

And then I made some maps looking -- based on data
published by the University of Nebraska on, you know, what were
the counties where there was high pesticide use, herbicide use,
insecticide use, fertilizer use, and corn production to try to
see if I could correlate the counties with the high rates of
lymphoma with counties that seemed to have very intense
agriculture. And, in fact, there was a correlation, and that

got me very interested in pursuing research.
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And then about that time, a publication came out about an
epidemiologic study from Kansas, and it showed that certain
pesticides increase the risk for non-Hodgkin's lymphoma. So I
got really excited about that, and I called up these
researchers at the National Cancer Institute, who I didn't
know, I called them up out of the cold and I said, "Look, you
guys" -- 1t was Dr. Blair and his group -- I said, "Look, you
guys, you need to come to Nebraska and do an epidemiology
study."

And they said, "wWell, we'd like to, but we don't have any
money to come to Nebraska." They said, "If you raise the
money, we'll come and help you do it."

So I did. I wrote grants and I raised the money to do the
study; and then because we didn't have any epidemiologists at
Nebraska at that time, they came to Nebraska, helped us
organize the study, designed the questionnaire, trained our
interviewers, did the quality control, and actually then
analyzed the data for us when the study was over.

So I had a partnership with these people at the National
Cancer Institute, and that's how we did the first study of
lymphoma and other diseases like that at Nebraska, the
so-called Nebraska study, which you'll hear about.

Q. So you said "they came." So tell the ladies and gentlemen
of the jury who actually came from Kansas to Nebraska to help

you.
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A. Well, Aaron Blair came, one of his bright young students
Sheila Zahm came, and a number of other researchers came over
the three or so years that it took us to do the study. And I
also went to the National Cancer Institute and met with them.
Q. And who is Dr. Aaron Blair?

A. So Dr. Raron Blair is a very well-known epidemiologist who
was the head of the occupational epidemiology branch at the
National Cancer Institute. So his role there was to study what
causes diseases by different occupations, and he was originally
from Kansas so he was very interested in what causes cancer in
farmers and had designed that Kansas study that I told you
about.

So his team actually were an expert team with regard to
trying to study cancer in different occupations, particularly
farming.

Q. And, Dr. Weisenburger, I'm going to have you -- probably a
blast from the past here, but locock at 1569 in your binder.

A. (Witness examines document.)

Q. It's probably at the very back.

A. (Witness examines document.) Yes. This is a paper I
wrote early on when I was at Nebraska just describing some of
the findings and hypothesis that I had. So I don't know if you
have it, but --

Q. Now, hold on. Do you -- so is this a publication that you

authored, Dr. Weisenburger?
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A. Yes.
Q. And what year was that?
A. Oh, 1985.
Q. Okay.
MS. MOORE: Your Honor, permission to publish to the
jury.
MR. STEKLOFF: No objection.
THE COURT: Go ahead.
BY MS. MOORE:
Q. And is this your publication, Dr. Weisenburger?
A. Yes.
Q. Okay. And if you flip over to page 3, are these the maps

you were referencing to the jury?

a. Yes.
Q. Okay.
A. This is my crude attempt to learn something about what was

causing lymphoma in Nebraska.

Q. Okay. And this became the Nebraska story?

A. This was the start of the story, yeah.

Q. So what is the Nebraska story?

A. Well, the Nebraska story is that we did -- based on this

research, I convinced the people at the National Cancer
Institute to come and help me do a large epidemiologic
case-control study of non-Hodgkin's lymphoma and Hodgkin

lymphoma and other related diseases. And out of that study
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came a lot of publications that I think were very important,
some about pesticide use, others about a variety of other
things that might cause non-Hodgkin's lymphoma.

Q. And what in particular were you looking at as to what was
the cause of non-Hodgkin's lymphoma?

A. Well, we were, of course, mainly interested -- we were
mainly interested in pesticides, but we also looked at other
things that might cause non-Hodgkin's lymphoma. So we asked
guestions about family history. We asked questions about
chemical use.

We asked questions about hair dye use because there was
this idea that hair dyes could cause lymphoma. 2And, in fact,
what we -- and one of the unique things about our study was
that I insisted that we include women in our study. Okay?
Because all the other studies, the Kansas study, were just men.
Q. Why is that?

A. Well, they thought that men would be the ones who would be
the most exposed to pesticides, but I knew that women in rural
communities work on the farm. They do -- sometimes they work
just like a man. They drive the tractor, they do all those
things. So I insisted that we include women in our study. So
it was about half men and half women. And --

Q. Did you get some pushback about including women?

A. I did initially but since I was paying for the study, I

got to say that. Okay?
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And one of the things we found actually is that in women,
the use of dark permanent hair dyes increased the risk of
non-Hodgkin's lymphoma. So that was a really important
finding. And as a result --

Q. Is that still the case today? Just asking.

A. No. Well, what happened after we published and other
people published this, the hair dye industry decided to take a
lot of the bad chemicals out of the hair dyes, and so later
studies in the 1990s didn't find that finding anymore because
people were using safe hair dyes. So it was one of the good

things that happened as a result of the Nebraska study.

Q. On behalf of all women over the age of 40, we thank you
for that.
Okay. And then is the Nebraska story -- I mean, we saw

Exhibit 1569, one of your publications, Dr. Weisenburger; but
this entire Nebraska story, has it been published?

A. Yes. I haven't counted how many papers, but there are at
least probably a dozen papers just on the Nebraska study and
what the findings were.

And then as you'll hear, some of the Nebraska data was
combined with other studies as well to do more powerful kinds
of research.

Q. Is that what was published by De Roos in 2003?
A. Yes. So -- yes, De Roos is one of the studies that was

carried out by RAaron Blair and his team at the National Cancer
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Institute. They did the Kansas study and then they did a study
in Iowa and Minnesota, and then they came to Nebraska and did
the Nebraska study. And so all three of those studies in those
four states the data was combined together in that De Roos
paper from 2003.
Q. Well, let's get into your opinions in this case,
Dr. Weisenburger. And I want to show you Exhibit 880.
MS. MOORE: And permission to publish. 1It's the stool
(indicating) .
THE COURT: Go ahead.

BY MS. MOORE:
Q. And the jury has seen this when Dr. Portier testified last
week, and if you could just kind of explain to the jury when
you're studying the causes of non-Hodgkin's lymphoma, what do
you look to to determine whether an agent like Roundup causes
cancer?
A. Well, you want to look at all the literature on the
chemical that you're interested in. So there are various
different studies that tell you different things. So obviously
I wanted to look at the epidemiology data because that's the
data that would tell you does the chemical, in this case
Roundup, cause cancer -- some kinds of cancer in people. Okay?

And so I looked at the epidemiologic data, and then there
were also animal studies where they gave glyphosate or Roundup

to animals in studies to see if those chemicals could cause the
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cancer in animals. So I looked at the studies -- the animal
studies to see what they said.

And then there were a lot of studies that looked at
mechanisms of disease: Does Roundup cause DNA damage? Is it
genotoxic? Does it cause other kinds of abnormalities in cells
that might lead to cancer? And so I looked at all of the
literature on the mechanisms of how Roundup and glyphosate
could cause cancer.

So I loocked at a wide body of data spanning animal studies
to human studies and everything in between.

MS. MOORE: Ms. Melen, could I have the Elmo, please?
Thank you.
Q. And, Dr. Weisenburger, explain to the jury why you looked
at all three of these areas of science to form your opinion in
this case.
A. Well, because I think you need to look at all the data.
So, for example, if you just look at the epidemiology data, it
might not be convincing. And if you look at the animal studies
by themselves, they may or may not be convincing. And if you
look at the mechanistic studies, again, depending on what you
look at, you know, it may not be convincing.

So the way you do a general causation analysis is you want
to look at all the information, analyze it, weigh it, and try
to put -- put it together into a conclusion that's based on all

the information rather than just pieces of the information.
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Q. And so, Dr. Weisenburger, if someone came into the
courtroom and told the ladies and gentlemen of the jury, "I
only looked at epidemiology and I decided that Roundup causes
or does not cause cancer," as someone who has been studying the
causes of non-Hodgkin's lymphoma for over 40 years, what would
you say to that?

MR. STEKLOFF: Objection, Your Honor.

THE COURT: Overruled.

THE WITNESS: Well, I would say that that was really
inadequate in the sense that you should look at everything.
You shouldn't just look at one piece of the puzzle because
there are lots of important pieces of information, as you'll
see today, besides the epidemiology studies.

BY MS. MOORE:

Q. So you want to look at all three?

A. Yes, and that's what I did.

Q. And, Dr. Weisenburger, after reviewing the literature for
all three of these areas of science -- the epidemiology, the
animal, and the mechanistic studies -- and weighing the

evidence, based on your 40 years of studying the causes of

non-Hodgkin's lymphoma, have you formed an opinion whether

Roundup can cause cancer?

A. Yes, I have. And my opinion is that, you know, to the
best of medical certainty, I believe that Roundup is a

substantial cause of cancer in people who are exposed to it in
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the workplace or in the environment.

Q. Well, what is Roundup itself? You mentioned earlier that
it's a pesticide and an herbicide, but what is Roundup? The
jury has heard about glyphosate, glyphosate-based formulations,
and Roundup. Can you distinguish those for us?

A. Yeah. So Roundup is one of many glyphosate-based
formulations. So it's thought that the active ingredient that
actually kills the weeds is the glyphosate, but it's diluted in
a liquid, probably water, and then there are other chemicals
added to it to make it more potent. So there -- one of the
chemicals that's added is a type of surfactant that allows --
Q. What's a surfactant?

A. Surfactant is just a chemical that allows a fluid to
spread evenly over a surface. Okay? But the surfactants that
they used not only did that, but they also helped bind the
glyphosate to the leaves or to the plants and helped the
glyphosate penetrate through the walls of the plants into the
actual plant cells. Okay?

So glyphosate is the active chemical for these
formulations, and different companies use different types of
formulations but glyphosate is the basic chemical in all those
formulations.

Q. And Roundup is a glyphosate-based formulation; is that
right?

A. Yes.
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Q. Well, how is one, then, exposed to Roundup?
A. Well, so the main way that I think in most cases the way

people are exposed is when they use it to try to kill weeds or
plants. Okay? So in farming, farmers would be exposed to it
because they use it -- large amounts of it on corn and soybeans
and other crops.

And people also use it for home use. So you can buy it in
smaller bottles and use it to spray it on the weeds in your
yvard or to kill weeds in your garden. And, of course, you can
be exposed to it by getting the chemical on your skin of your
hands or your arms or, you know, you can even get it on other
parts of your body, like your face if it's windy and it blows
back on vyou.

You can expose -- get exposed if you get it on your
clothes and you don't change your clothes that day or -- you
know, farmers sometimes wear the same clothes more than one day
because they wear it until it's dirty. Right? So they may be
wearing clothes that already have pesticide in the fabric.

So those are the ways you get exposed to the pesticide.
Mainly it's skin contact.

Q. And what happens when you're exposed to Roundup over and
over again and it comes into contact with your skin?

MR. STEKLOFF: Objection, Your Honor.

THE COURT: Quick sidebar.

(The following proceedings were heard at the sidebar:)
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(The following proceedings were heard in open court:)
BY MS. MOORE:
Q. So let me go back to my question then. What happens when
you are -- when an individual is exposed over and over again to
Roundup on their skin?
A. So when you get Roundup on your skin, just like the
Roundup will penetrate the plant cells, it will penetrate the
cells of the skin and it will get into the tissues and it will
then get into the lymph system and into the blood, and
eventually it goes through the kidneys and it gets excreted out
in the urine. Okay?

But during that time, it's in the tissues, it's in the
lymph, and it's in the blood, and so the tissues, all those
tissues do get exposed to glyphosate as it's going through the
body and out through the urine.

Q. When you say "in the lymph," what does that mean?

A. Well, we think about blood as being what circulates in our
bodies, but in the tissues, the blood circulates but also other
fluids without blood cells circulate and that's called the
lymph. Okay?

So, you know, I don't know how it is for you, but if I sit
a long time, my feet swell. Okay? BAnd why are my feet
swelling? Well, it's the fluid coming out of the blood and
getting into the tissue and making my feet swell. And so if I

get up and walk or run, that fluid will get mobilized and it
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will get back into the circulatory system.

So the lymph is the circulatory system in the tissues that
moves fluids around, but it's separate from the blood system
although it's connected to the blood system. It empties into
the blood system.

Q. So when Roundup penetrates the skin, it gets into the
lymph system as well as the blood system?

A. Yes.

Q. Well, let's look at the first leg of the stool, the
epidemiology. And the jury heard from Dr. Ritz last week, and
I am not going to go through all those studies in detail, but I
do want to focus on a couple of the studies that you're listed
as the author, Dr. Weisenburger.

And the first one is -- it's Exhibit 451.

MS. MOORE: Permission to publish. De Roos 2003.

MR. STEKLOFF: No objection, Your Honor.

THE COURT: Go ahead.
BY MS. MOORE:
Q. And, Dr. Weisenburger, can you tell the ladies and
gentlemen of the jury what this publication is?
A. So this is the pooled study of De Roos 2003. This is the
study where they pooled the data from the case-control studies
done in Kansas, Iowa and Minnesota and Nebraska, and they put
the data altogether into one study. They were able to do that

because the studies had very similar designs, very similar
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guestionnaires because they were all designed by Aaron Blair
and his team at the National Cancer Institute.

And so the purpose of this is to have a much larger study
where you can have more statistical power to detect significant
differences in people so, for example, who are exposed to one
chemical or another chemical.

And the other thing about a bigger study like this is you
can also do adjustments for confounding. And "confounding"
means that if you're exposed to more than one chemical, how do
you know which of those chemicals is actually causing the
disease; right? So farmers use more than one chemical. They
sometimes use -- they don't use a lot of chemicals but they
usually use the same chemicals every year and they may use two,
three, four different kinds of pesticides. Okay?

So a big study like this has the statistical power to
actually adjust for the use of the other pesticides so you can
focus on each of the pesticides individually and have a pretty
good idea of whether it increases the risk or it doesn't, and
that's what they were able to do in this De Roos study.

Q. And that was published back 16 years ago or so in 20037?

A. Yes.

Q. Okay. And the data that they were pooling, what period of
time was that collected?

A. Well, the cancer study started in 1979, and they accrued

cases till 1981.
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Q. And, Dr. Weisenburger, I'm going to have Mr. Wolfe zoom
out -- zoom back in -- sorry -- and then go down to the methods
on page 1.

If you could bring that out. Thank you.
A. So there are three case-control studies. Here they're
talking about Nebraska. So Nebraska was the last case-control
study to be done in this group, and so we accrued cases from

1983 to 1986. Okay?

Q. That's the Nebraska story?
A. That's the Nebraska study, yep. Yes.

And then Iowa and Minnesota -- if we can go to the next
page -- Iowa and Minnesota was done just before the Nebraska

study. So here you can see for Iowa the cases were accrued
from 1981 to 1983, and for Minnesota from 1980 to 1982, and
then the last study was the Kansas study from 1979 to '81l. So
it was basically cases were accrued from 1979 through 1983 in
those three different studies.
Q. I'm going to show you a slide, Dr. Weisenburger.
MS. MOORE: Ms. Melen, if I could have the Elmo,

please.
Q. And this was shown to the -- I'm sorry.

This was shown to the jury during cross-examination of
Dr. Ritz --
A. Okay.

Q. -- by Monsanto's attorney, and you see at the bottom it's
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talking about Iowa, Minnesota, Kansas and Nebraska from De Roos
2003. Do you see that?

A. Yes.

Q. Okay. As someone who is a co-author on the De Roos 2003
study, what is your opinion about the information contained on
this slide?

A. Well, there's a mistake. So in Kansas it says 1976 to
1982 and it was actually 1979 through 1981. So there's a
mistake there.

Q. Are the dates of collection important, Dr. Weisenburger?
A. Well, the dates are -- the dates are important because
glyphosate came on the market as a formulation in 1975, and so
one of the questions I think that has been raised was: Was
there enough time -- was there enough latency, was there enough
time to develop lymphoma from the time glyphosate came on the
market until the time these studies were started and stopped?
Okay? Because it takes time sometimes to develop cancer. It
doesn't happen -- it usually doesn't happen quickly.

Q. And I'm going to stop you right there because you
mentioned the term "latency," and the jury has heard a little
bit about that. But have you published a paper about latency?
A. Yeah. So when they had that meeting at the National
Cancer Institute to try to understand what was causing the
increase in non-Hodgkin's lymphoma, I was asked to talk about

the pathology and I also was asked to talk about the latency.
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And so I wrote this paper and drew some curves to sort of
illustrate the principles of latency.
Q. And, Dr. Weisenburger, I'll ask you to turn to 1570 in
your binder.

MS. MOORE: And permission to publish, Your Honor.

MR. STEKLOFF: No objection, Your Honor.

THE COURT: Go ahead.
BY MS. MOORE:
Q. And is this, Dr. Weisenburger, a publication you authored
back in 1992, "The Pathological Classification of Non-Hodgkin's

Lymphoma for Epidemioclogical Studies™"?

a. Yes.
Q. And would it be helpful for you to use your bell curve,
and we will -- Mr. Wolfe, if you could flip over to page 6,

please, of the publication.
Would it be helpful if you could use the bell curve to

explain the concept of latency?
A. Yes. So --
Q. And I have a blowup.
A. Okay.

MS. MOORE: Your Honor, permission for him to come
down.

THE COURT: Sure.
BY MS. MOORE:

Q. Okay. And, Dr. Weisenburger, I'm going to have you come
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right over here so the court reporter can also hear you.

A. I'll speak up.

Q. And if you can explain to the ladies and gentlemen of the
jury what we're looking at here.

A. So this is -- there's two latency curves here. Okay? And
by latency we mean how long does it take -- from the first
exposure to a chemical or an agent, how long does it take to
actually get the disease. Okay? And for cancer, it's usually
years -- okay? -- Because 1t requires a lot of exposure and
genetic damage to develop into a cancer.

So I drew two different curves. One is kind of based on
my knowledge of the literature on solvent exposure. So
solvents like benzine and paint thinners and those kind of
things can cause non-Hodgkin's lymphoma. There was a nice
literature on that, and what it said is that on average it
takes about 20 to 25 years to develop non-Hodgkin's lymphoma.
Okay?

So what that means is about half of the cases of
non-Hodgkin's lymphoma develop in the first 20 years or
25 years, and the other half more or less develop later. Okay?
So the curve can go anywhere from two years for the first cases
all the way out to 30 or maybe even 40 years.

So when we talk about latency, we usually talk about the
median latency, what is the average time it takes to get a

cancer. 2And so this curve is a curve for what I would consider
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repeated low-dose chronic exposure over many years, like a
mechanic would get or a machinist who is using a lot of
solvents. Okay?
Q. And is that curve B? 1Is that what you're referring to?
A. The curve B, yeah, the lower curve that goes out a long
time. Okay? Because with low-dose exposures to agents,
usually it takes a longer period of time.

The other curve shows what the curve might look 1like if
you had very high exposures to a very toxic or carcinogenic

agent. Okay? And in that case you would expect -- because

it's high dose and it's very toxic, you would expect to see the

cancers come up much earlier, the peak or the median would be
much earlier, and then they would trail off a little bit 1like
this (indicating) with a bit of a longer tail.

So I think for glyphosate it's more likely that it has a
curve like this B curve, like we saw for solvents, where it
takes a fairly long time to develop the cancers and one has to
wait a long time to see all the cancers, probably out to 30 or
40 vyears.

So in the De Roos study, we would be looking at cancer
that developed in the first part of this curve. Okay? The
latency is short, but we know that there are people who get
cancer early and there are people who get cancer later; right?

And so --

Q. Meaning from their first exposure?
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A. Meaning from their first exposure.

So, you know, there are people who get cancer early, like
at two years, three years, four years, five, ten years after
exposure. Okay? And that's this part of the latency curve
(indicating) .

But you have to wait a long time to see all the cases. So
the cases in the De Roos study would have been on the early
part of this curve, and I think that the De Roos study is a
valid study because of that.

Q. And, Dr. Weisenburger, what's the conclusions that were
drawn, then, from the De Roos study in 20037

A. Well, the De Roos study looked at a lot of pesticides, and
one of the conclusions or one of the findings was that
glyphosate gave an increased risk for non-Hodgkin's lymphoma of
about twofold increased risk.

And the nice thing about the De Roos study is they could
do this adjustment for confounding by other pesticides. So
they could really focus more on glyphosate, what is the real
odds ratio for glyphosate; and it was statistically significant
even after all the adjustments for the use of other pesticides.
Q. Thank you, Dr. Weisenburger. Why don't you take a seat
back. 1I'll pull this down.

THE COURT: Is now a good time to take a break and
make sure our feet don't start swelling?

MS. MOORE: Yes, Your Honor, it is.
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THE COURT: Okay. Why don't we take a break. We'll
resume at quarter to 11:00.

MS. MOORE: Thank you, Your Honor.

(Proceedings were heard out of the presence of the jury:)

THE COURT: Be back at quarter till.

MS. MOORE: Thank you, Your Honor.

(Recess taken at 10:34 a.m.)
(Proceedings resumed at 10:47 a.m.)
(Proceedings were heard out of presence of the jury:)

THE COURT: Just before I forget, on Friday, we will
end the trial day at 1:00 o'clock and not take a lunch break.
So we will maybe have one extra short break, and I think we
will be able to get in almost the amount of time that we are
anticipating; but that's how the schedule will go on Friday.

MS. MOORE: Okay. Thank you, Your Honor.

MR. STEKLOFF: We might raise -- Your Honor, we should
not do it now, just where we are on all witnesses at the lunch
break because of flights. 2And so we want to see how far we get
and then we can discuss it, if that's okay.

THE COURT: Okay. Go ahead and bring the jury back
in.

(Proceedings were heard in the presence of the jury:)

THE COURT: You can resume.

MS. MOORE: Thank you, Your Honor.

ARN
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BY MS. MOORE

Q.

Dr. Weisenburger, I want to go back to the De Roos 2003

article. I just have a couple final questions on that before

we move on. If you could -- if we could publish that, if we

can turn over to page 7.

A.

Q.

Dr.

A.

Q.

What number is that?

It's 451. And it is up on the screen too,
Weisenburger.

Okay.

I want to draw your attention on page 7, that's the

paragraph. It starts the very last sentence there. And,

Dr.

Weisenburger, this last sentence that we have highlighted,

if you could, it says: These few suggestive findings provide

some impetus for further investigation into the potential

health effects of glyphosate, even though one review concluded

that the active ingredient is noncarcinogenic and nongenotoxic.

A.

First of all, what does it mean to say "noncarcinogenic"?

Well, that means a chemical does not cause cancer, either

in people or in animals.

Q.

A.

And then it says nongenotoxic. What does that mean?

It means that the chemical doesn't damage the DNA or the

chromosomes that govern the cell.

Q.

And for glyphosate, based on your review of the literature

and your study of the causes of NHL in the last 40 years, do

you agree with where it says this one review concluded that the
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active ingredient, meaning glyphosate, is noncarcinogenic and

nongenotoxic?
A. That review was written some time ago, and it was a review
that was written by -- it was sponsored by industry. You know,

today we know a lot more about Roundup and glyphosate. My
conclusion was that from my review of the literature, the old
and the new literature, that glyphosate is both genotoxic and
carcinogenic.
Q. So it has got a footnote there, footnote 50, and if we
could flip over to page 9 of the De Roos study. And, Mr. --
MS. MOORE: Thank you, Mr. Wolfe, great.
BY MS. MOORE
Q. We will highlight footnote 50. It is citing to an article
by a G.M. Williams from 2000. Are you familiar with this
publication?
MR. STEKLOFF: Objection, Your Honor. May we
approach?
THE COURT: Sure.

(The following proceedings were heard at the sidebar:)
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(Sidebar ended.)

(The following proceedings were heard in open court:)
BY MS. MOORE
Q. And, Dr. Weisenburger, the De Roos 2003 study, what is the
significance of it today, 16 years later?
A. Well, it is still a very important study because it was a
large pooled study that looked at a large number of different
pesticides, including glyphosate and Roundup. And the
importance for today, here, is that even after adjusting for
the use of the chemicals, there was an over twofold increase in
risk associated with glyphosate that was statistically
significant. And -- so that's an important finding.

Q. And for the epidemiological studies like De Roos, are we
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looking at glyphosate itself or are we looking at the

formulation like Roundup?

A. Formulations like Roundup, vyes.
Q. And so when you say it is an over twofold risk for
developing non-Hodgkin's lymphoma, what -- what is an over

twofold risk?
A. Well, that means that people who were exposed to Roundup
were twice as likely to develop non-Hodgkin's lymphoma as
people who weren't exposed to Roundup.

MR. STEKLOFF: Objection. I move to strike.

THE COURT: Overruled.
BY MS. MOORE
Q. And, now, did you rely upon other case control studies in
forming your opinion in this case?
A. Yes. There were six case control studies.

MS. MOORE: Your Honor, if I can have him come down.
I have shown this to counsel for defense already.

THE COURT: Okay.
BY MS. MOORE
Q. Dr. Weisenburger, we blew up the six studies. And is this

a chart that you created?

A. Right. This is the table from my report on general
causation.
Q. And T will tell you, Dr. Weisenburger, that Dr. Ritz went

through each of these studies, so I'm just going to ask you if
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you can summarize for the ladies and gentlemen of the jury what
about these six studies -- let me move it up a 1little bit. It
is kind of small -- what about these six studies did you rely
upon in forming your opinion as to whether Roundup causes
cancer -- causes non-Hodgkin's lymphoma in humans?

A. So the important findings from the studies are that five
of the six studies, with the exception of Orsi, showed an
increased risk for non-Hodgkin's lymphoma, a two to threefold
increased risk.

Q. Which ones are those?

A. It's one, two, three, four and six. So five out of the
six studies showed an increased risk. Here you see threefold
risk. Here you see a twofold risk. I bolded the statistically
significant increased risk so that they stand out a little bit.
Q. And so why did you bold the statistically significant
ones?

A. Well, because I think that one can have more reliance on
the numbers if they are statistically significant, okay. There
is less chance for random error, okay.

Q. If the numbers are not statistically significant, do you
ignore those numbers?

A. No. You look at all the numbers because you can gain
information from looking at the numbers and how the numbers
trend and how the numbers change. So you also look at the

numbers that are not statistically significant but still
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perhaps increased.

So here is the De Roos study with the increased risk at
2.1. And it is statistically significant, okay. And it was
adjusted for other pesticides. There are two other studies
that were also adjusted for other pesticides to rule out this
issue.

One was the Hardell study. It is a small study with only
eight exposed people. The risk there was a threefold increased
risk. And when they adjusted for the use of other pesticides,
the risk went down to 1.85, almost a twofold increased risk.

So the risk decreased, which is what you would suspect 1f there
are other chemicals causing non-Hodgkin's lymphoma, right? The
risk would decrease, but it didn't go down to 1. It is still
almost a twofold risk, even though it is not statistically
significant. So we would consider that in evaluation of that
study.

And the same thing happened when they did adjustments in
the Eriksson study where the risk went from about 2 down to
1.5. It was statistically significant, but then it became --
it was no longer significant. It was elevated, but it was no
longer significant. So again, you see the risk going down, but
not going down to 1. There is still a 50 percent increased
risk there, okay.

The other really important thing about -- about these

studies is that a couple of the studies were able to look at
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dose response. In other words, by dose response what I mean is
if people were exposed to the chemical for longer or more
intense exposure, you would expect if there was a dose
response, the people with the low dose would have a low risk
and the people with the higher dose would have a higher risk,
right. It makes sense. So there were two studies that did
that -- they had the ability to do that. One was the McDuffie
study, and what they found was that if people were exposed two

days or less per year, they made it by definition 1, okay. It

is 1.
Q. What does that mean?
A. It means that they didn't really have an increased risk,

okay. But 1f they were exposed more than two days per vyear,
the risk increased to over 2, and it was statistically
significant.

So this is a dose response. You have people who -- they
have low exposure. The risk is not increased. If they have a
high exposure, the risk is increased. And this 1.2 is really
an average of these two numbers, okay.

They did the same thing in the Eriksson study. They
divided their cases and controls into those that had less
than -- ten days or less cumulative exposure, and those that
had more than ten days of exposure, and the same thing
happened; that there was an increased risk here. It was not

statistically significant for those who had less exposure, but
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it was over twofold increased risk for those who had more than
ten days of exposure to Roundup. And it was statistically
significant. And dose response is really important because it
is confirmatory evidence that that chemical is actually having
an effect.

Let's see what else is important. The two studies that
weren't statistically significant are really the small studies,
and don't have much power to find statistically significant
increases.

MS. MOORE: Mr. Wolfe, if you can go back to 451, De
Roos 2003, and if you can turn to page 5, table 3.
BY MS. MOORE
Q. I'm going to ask you, Dr. Weisenburger, you have got
De Roos 2003 on your chart here; and you testified a few
minutes ago there was an over twofold risk, increased risk. Is
that this 2.1 number?
a. Yes.
Q. Okay. And when you look at the table, it shows on De Roos
the 2.1. It is under the column Logistics Regression. What
does that mean?
A. So logistics regression is the statistical method that
they used to adjust for the other pesticides and to deal with
this issue of confounding, okay. So it is a statistical
method. They also used another statistical method called

hierarchical regression, and when they did that, the risks --
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the risks were lower. So the risk went to -- 1f I can write
this here -- 1.6, and the confidence intervals were like this
0.9 to 2.8.

So when they use this hierarchical regression method,
which is a more conservative method, the risk decreased but it
didn't go to 1. It went down to 1.6, so the risk was still
increased. It just --

Q. So what is the significance that it didn't -- when you use
a conservative methodology that it didn't go to 17?

A. Well, that -- it looks like there is still an increased
risk of about 60 percent, even when you use a very -- a more
conservative method to do your adjustment.

Q. Thank you, Dr. Weisenburger. I will have you take a seat
on the stand.

In addition to the De Roos 2003 epidemiological study, did
you -- have you also participated in another pooled project?

A. Yes. Another pooled project, a more recent project, was a
project called the NAPP study, which stands for North American
Pooled Project. And in the NAPP study, the cases -- we used
the cases from De Roos from the three North American case
control studies, and we used the cases from McDuffie, which was
the Canadian -- across Canada case control study. So they
pooled the data from De Roos and from McDuffie to get, again,
more cases so we could have more power to detect significant

differences. And it also allowed us to -- in that much larger
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group -- do adjustments for confounding due to use of other
pesticides.
Q. When you say it allowed you because you had a larger

group, can you explain why that is?

A. It is hard to do adjustments when you have a small number
of cases, because if you do the adjustments, everything goes
away. So you have to have larger numbers to have the
statistical power to detect differences. So if you have large
numbers, you can detect small differences. If you have small
numbers, at best you can detect large differences; but often
you can't even detect differences. So the idea was to pool all
the data together into one bigger study where you had more
statistical power to -- to look at the data and also you could
do the adjustment for confounding of use of other pesticides.
So that's what we did in the NAPP study.

Q. And the NAPP gtudy, is that currently published?

A. It is currently submitted to a journal; has been reviewed;
been sent back for revisions. So we are hoping it will be
published in the next month or two, but it has not actually
been published yet in a journal. We are close.

Q. What is an abstract?

A. So an abstract is a summary of the research. Often one
writes abstracts when you want to present your research at a
meeting of scientists. And so the NAPP study has been -- the

data from that study has been presented at three different
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international meetings over the last few years. And for each
of those meetings, in order to get it accepted for
presentation, you have to write a summary of your research and

your findings and your conclusions. And that's called an

abstract.
Q. Are abstracts peer reviewed?
A. Yes, they are. For meetings 1like this, they are peer

reviewed. And, you know, they select the ones they think are
the most relevant or the most important or the best.
Q. And for the NAPP abstract, it's been reviewed by your
peers and approved for the authors, then to present on the data
from the NAPP; is that correct?

MR. STEKLOFF: Objection. Leading.

THE COURT: Sustained.
BY MS. MOORE
Q. Has the --

THE COURT: When I sustain an objection, that means
you don't answer.

THE WITNESS: I see. Thank you.

MS. MOORE: I will rephrase it.
Q. Dr. Weisenburger, can you explain to the jury what it
means that the abstract of the NAPP has been peer reviewed?
A. So before the meeting happens -- a few months before the
meeting happens they put on an invitation to submit your

research if you want to present it at the meeting. So what you
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do is you write an abstract. You send it into the organization
that is sponsoring the meeting, and then they find experts who
will review a stack of abstracts and rank them -- score them.
And then usually the abstracts with the best scores are the
ones that get presented at the meeting. The results from the
NAPP study were presented at three different international
meetings over the last few years.

Q. And who attends these international meetings?

A. Some of the meetings are mainly epidemiologists. Other
meetings are a mixture of epidemiologists and cancer
researchers and sometimes clinicians. It depends on who
sponsors the meeting.

Q. And, Dr. Weisenburger, I'm going to ask you to explain the
results from the NAPP, and would it be helpful to you to use a
blowup to do so?

A. Sure.

Q. And did you pull out one of the charts from the
presentation to do so?

A. Yes.

Q. Okay.

MS. MOORE: Your Honor, Dr. Weisenburger, can you come
on down. I'm not going to have you go through the entire
presentation because I think the jury would not want to sit for
that, but I do want to pull up this chart from the presentation

and --
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THE COURT: I take it there is no objection to this?

MS. MOORE: Your Honor, I should have said on a break
we went through all the blowups, and my understanding is there
is no objection to any of those.

THE COURT: Okay.

MR. STEKLOFF: That's correct, Your Honor.

MS. MOORE: I'm sorry, Your Honor. I should have told
you that.

THE WITNESS: So as I said, in the NAPP study, we
pooled the data from De Roos, the three North American studies
and across Canada study, and then did similar analyses like in
the other papers. And one of the important findings from the
NAPP study was the analysis of dose response. And like in
McDuffie -- and this is the data for overall -- all of
non-Hodgkin's lymphoma. So if you look at the number of days
per year that it was handled, these are the people who didn't
use glyphosate. By definition their risk is 1.

Here you have people who used it two or less days per
year, and here you have people who used it more than two days
per year. And what you can see is that for non-Hodgkin's
lymphoma as a whole, there wasn't an increased risk for use
less than two days or less per year. It is about --
approximately 1. It is a little less than 1.

But 1f you look at those who used it more than two days

per year, the risk was almost -- almost a twofold increase. It
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was statistically significant. And you can see that this is a
trend analysis, a value for trend analysis. And it shows that
there is a dose response here that is statistically
significant.

BY MS. MOORE:

Q. And the overall, who falls in the overall category?

A. That is all non-Hodgkin's lymphoma.

Q. Okay. And with all -- overall with non-Hodgkin's
lymphoma, you still saw the dose response?

A. Yes.

Q. Okay. And what is a p-trend?

A. P-trend just -- it tells you that this number is
significantly smaller than this number, and the risk is
increasing with increasing dosage. So it is a way to do a
statistical analysis of is this number really significantly
different than this number.

Q. Okay. And then you also have a column here for DLBCL.
What does that stand for?

A. So that is diffuse large B-cell lymphoma. So one of the
other advantages of pooling all the cases together in the NAPP
study is you can look at actual subtypes of non-Hodgkin's

lymphoma. Remember, we said there were a lot of subtypes.

Well, this is the standard. It stands for follicular lymphoma.

This is diffuse large B-cell lymphoma. This is small

lymphoblastic lymphoma. They are the three most common types
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of non-Hodgkin's lymphoma. And then they group all the other
ones together in sort of an enterogenous category.

If you focus on the diffuse large B-cell lymphoma, which
is the disease that Mr. Hardeman has, again you see for low
dose exposure the risk is not increased. But for higher dose
exposure, you have almost a 2.5 times increase in risk for
non-Hodgkin's lymphoma, using it greater than two days per
year. And, again, the trend analysis is statistically
significant with the p-value of .02.

So this study shows that there are significant increases
in non-Hodgkin's lymphoma as a group as well as for diffuse
large B-cell lymphoma as one of the -- really the most common
subtype of non-Hodgkin's lymphoma in North America.

Q. So the results of the NAPP study, how does that factor

into your opinion in this case as to whether Roundup -- whether

Roundup increases one's risk of developing non-Hodgkin's
lymphoma?

A. Well, because you see an increase that is statistically

significant with increased dose. You can see a dose response.

You see it for all the different subtypes. Although, for the
other subtypes, the diffuse large B-cell lymphoma, it is not
statistically significant, probably because of small numbers.
But for diffuse large B-cell lymphoma, you see this dose
response.

The other thing that is important about NAPP is in NAPP
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they were able to adjust for a whole bunch of other things that
could be confounders, okay. So they adjusted for age and sex
and state or providence, whether there was a history of genetic
cancer in first-degree relatives which increases risk, whether
it was a proxy respondent rather than the individual case.
Q. A proxy respondent, meaning --
A. It would be a wife of a man who died of non-Hodgkin's
lymphoma or the husband of a woman who died of non-Hodgkin's
lymphoma.

Use of protective equipment because that decreases risk.
And then most importantly they adjusted for three pesticides --
three herbicides -- 2, 4-D, dicamba, and malathion -- actually
these are insecticides. So they adjusted for other pesticides
that are known to cause non-Hodgkin's lymphoma, and the use was
correlated with the use of glyphosates. So these are the
important chemicals to adjust for so that we know we are
looking mainly at the effect of glyphosate and not at the
effect of 2,4-D or dicamba or malathion.

So these numbers are all adjusted to rule out confounders.
And it is the most powerful study of the case control studies
that does that, okay.
Q. All right. Thank you, Dr. Weisenburger. I will have you
go ahead and take a seat.

The jury has heard testimony also about the Agricultural

Health Study. Are you familiar with that?
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A. Yes. I also reviewed both the early paper on the
Agricultural Health Study as well as the recent one, which was
published last year.

Q. And did you consider the publication -- the two
publications from the AHS in forming your opinions in this
case?

A. Yes, I did.

Q. And what is -- and how did these two publications from AHS
factor into your opinion in this case?

A. Well, I considered them because I think the Agricultural
Health Study is an important study of -- but it -- its results
don't agree with the case control studies. It didn't really
show an increased risk for non-Hodgkin's lymphoma.

Q. Is the AHS study a different type of study than the six
case control studies that you have highlighted for the jury?
A. Yes. So the -- so the Agricultural Health Study is what
we call a cohort study. So I don't know whether Dr. Ritz
explained that.

Q. She did, but if you want -- if it is important for you
just to briefly --

A. What they did in the Agricultural Health Study is they

took licensed pesticide applicators -- so they were mainly
farmers but also commercial applicators -- and they identified
this group because they all had to take an exam to -- to

have -- to use certain restricted pesticides. So they were
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either farmers or pesticide applicators from either Iowa or
North Carolina, I believe. BAnd they were able to collect a
large number, I think about 50,000 farmers and pesticide
applicators.

And the idea was we are going to gather data on them at
the time of the start of the study, and then we are going to
follow them for 10, 20, 30 or more years and see which ones get
non-Hodgkin's lymphoma; and they also looked at lots of other
cancers. Non-Hodgkin's lymphoma is just one. And then see
over time who gets the non-Hodgkin's lymphoma, and then see if
you can relate back to their exposures to the different
chemicals to try to figure out which of the chemicals were
causing the non-Hodgkin's lymphoma.

So that was the design of the cohort study. It is a
different design than the case control study.

Q. And in what way?

A. Well, in that -- in the cohort study you gather -- in the
case control study you just gather your information at one
point, and you are kind of looking backwards at what were the
exposures before you got the non-Hodgkin's lymphoma, and you
are comparing the exposures in the cases with lymphoma to those
who didn't have lymphoma. So that's your cases in your
controls.

In the cohort study you are starting with a whole group of

people who don't have cancer, okay. So you kind of eliminate
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all those people who have had cancer, and you just pick people
who don't have cancer and haven't had cancer, okay. So it is
kind of a -- it i1s a group that you can follow that doesn't
have cancer, and then you see who is going to get the cancer
over a long period of time.

So you gather data. At the initial registration you ask
them -- you know, just like in the case control study, you ask
them what did you use, how long did you use it, how many years
did you use it, how many days per year did you use it, et
cetera. And then once you have that baseline data, then the
idea i1s that every few years you recontact them and you get new
information. Now what are you using, how are you using it, did
you stop using this, did you start using that, how much are you
using. And you can calculate. You can see what happens over
time, okay. So it's a prospective study.

So that's the design of the Agricultural Health Study.

Q. So when determining your opinion in this case, how much --
well, what weight did you give to the Agricultural Health
Study?

A. Well, I didn't give it a lot of weight. I weighted it
probably like I weighted each of the case control studies. And
the reason I didn't give it a lot of weight, because there are
gsome real significant issues and problems with the Agricultural
Health Study, particularly with regard to Roundup, okay,

because of how they did the study and how Roundup increased
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dramatically during the middle of the first phase of the study.

Q. That was in and around 19967?

A. Yes.

Q. And what about the fact that Roundup sales increased in
the '90s -- do you believe -- how did that impact the AHS?
A. Well, right at the end of the registration period when

they were getting the initial information from the applicators,
the genetically modified crops started being marketed by
Monsanto. And so farmers liked using these new seeds because
they could plant the crop and then use the pesticide to get rid
of the weeds.

MR. STEKLOFF: Objection --

THE COURT: Hold on a second. There has been an
objection, but it is overruled.

You can continue.

THE WITNESS: So anyway, 1t became very popular among
farmers to use these genetically modified plants, corn and
soybean and others, and then use glyphosate or Roundup to treat
because they could -- they didn't have to worry about filling
the corn or the soybeans because they were resistant. They
just killed the weeds. So it wasn't -- I think it was a
scientific breakthrough.

But this markedly increased use took off right at the
latter part of the registration period, and then continued to

go for years and years, okay, to go up. And I think you see --
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you have seen the diagram of that earlier in the case.

So -- and then they did their first follow-up interview --
or follow-up questionnaire. So about five years later after
the initial registration and gathering the first set of data,
they contacted all of the people -- all the applicators, and
they asked them, Well, what is -- what has happened in between?

But one of the problems is they didn't ask for each year
in between. They just asked for the last year that they
farmed. So they didn't get data on all of the -- all the
information that they should have gotten.

And then the other really big problem with this study is
that only 63 percent of the applicators responded to the
gquestionnaire. So there was a large proportion of the
applicators who didn't respond to the second gquestionnaire,
okay. So they had no data on what happened to them in terms of
their pesticide use and other things after that initial
registration.

So to have a really good, successful cohort study, it is
really dependent on getting good information at the different
periods as you follow the people because of the changes --
their pesticide use changes. They use new pesticides. They
stop using pesticides. They start using some pesticides more,
like glyphosate. And so you have to gather all that data,

okay, to really make sense of what happens in the end.

ARN
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BY MS. MOORE:

Q. And if you aren't able to gather all the data, then what
happens?

A. Well, you misclassify people. So, for example, if
somebody at the start of the study didn't use Roundup and then,
say, 1n 1996 they say, Well, this is great stuff. I'm going to
start using the Roundup, but they don't answer the follow-up
guestionnaire, you wouldn't know that they started using
Roundup. And so when you use the data from the initial
guestionnaire, they would be one of your non-users but, in
fact, they were using it, okay.

The same thing happens if they were using it -- say they
were using it in small amounts, okay. And then suddenly
decided, Well, I'm going to treat my corn with glyphosate and
I'm going to use these new seeds, okay. So they go from a low
user to a high user. But if you don't gather the information
about what happened, you think they were a low user when they
were really a high user, okay.

So there was a lot of this exposure misclassification that
occurred in the people who didn't £ill out the second
guestionnaire. BAnd then they also had -- they had no real
information on the people who did fill out the second
gquestionnaire for all the years between the initial
registration and the last year of farming, okay. So there was

a lot of information that was missing, okay.
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So this is a bad thing for a cohort study because you
could say, Well, I'm just going to analyze the data for the
people who filled out the first questionnaire and who filled
out the follow-up questionnaire. I'm going to note all those
people who didn't do the follow-up questionnaire, all right.
But what happens then is you have a selection bias because the
people who filled out the questionnaire the second time may be
very different from the people who didn't fill it out, okay.
And, in fact, this was true in this study.

So the alternative was to do this imputation, and probably
Dr. Ritz told you about that. What they did is they -- based
on the characteristics of the group that didn't f£ill out the
gquestionnaire the second time, and the people who did fill out
the questionnaire the second time, they tried to guesstimate --
basically guesstimate what the first group who didn't f£ill out
the questionnaire would actually have done. So they attributed
to them some use, okay, or no use. And they had to do that
also for the people who filled out the second questionnaire
because they didn't have use data for 6 to 12 years.

So there is a potential here for -- a significant
potential for what we call exposure misclassification, okay.

It was what we called nondifferential; that it could go either
direction, okay. And when that happens, the power of the study
is markedly decreased because you have got a lot of noise, and

it becomes much more difficult to detect a true increased risk
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because of all of the misclassification of the cases. And this
is the major problem with the Agricultural Health Study.

So I didn't -- I evaluated it. I considered it. But I
didn't give it any more weight than any one of the case control
studies.

Q. And, Dr. Weisenburger, if someone only looked at the AHS
study, the publication AHS study, and did not look at the case
control studies, what would you say about that?

A. Well, it's not valid because you should look at all the
epidemiologic data. BAnd, I mean, i1f you take a superficial
look at the Agricultural Health Study with regard to Roundup,
you might think there is no increased risk. But if you really
understand what happened in this study, you can say, Well, you
know, maybe this is -- this study is a false-negative. Maybe
there really was a risk there, but because of the fact that
people didn't f£ill out the follow-up questionnaire and didn't
gather all the data on the people who did, maybe this study
isn't as informative as it could have been.

Q. And I want to switch gears now, and the jury has heard
about something called meta-analysis. Did you review
meta-analysis in forming your opinion in this case?

A. Yes. So there were a number of meta-analyses that were
done, including the five case control studies that didn't
include the Cocco study because it was a small study, so

including the five case control studies that we talked about
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already as well as the Agricultural Health Study.
Q. Let's turn to one of the first ones, and it's 1102.

MS. MOORE: Permission to publish.

MR. STEKLOFF: No objection, Your Honor.

THE COURT: Go ahead.
BY MS. MOORE
Q. Are you familiar with the Chang publication from 20167?
A. Yes. So this is an industry-sponsored review of
glyphosate exposure, and --
Q. Dr. Weisenburger, if I can stop you for a second. What do
you mean when you say "industry sponsored"?
A. Well, these people were hired by industry to write this
paper, okay.
Q. And I think if we turn to page 24, there is a disclosure
as to the funding. And who funded the -- oh, I'm sorry. Who

is listed under the funding section of the Chang meta-analysis?

A. Monsanto.

Q. And what is Chang -- what conclusions did you draw from
Chang?

A. Well, Chang did a very detailed analysis that -- Chang and

Delzell are both epidemiologists. They did a detailed
analysis. They came to a different conclusion than I did, than
the IARC did, with regard to the case control studies, and

they --

MR. STEKLOFF: Objection, Your Honor.
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THE WITNESS: -- put a lot of reliance --
THE COURT: Hold on. There is an objection.
Basis?
MR. STEKLOFF: Motion in limine Number 1 from the --
THE COURT: Overruled.
BY MS. MOORE
Q. You can go ahead.
A. So they did a meta-analysis including the -- and including
the first AHS study, the one by De Roos, okay. And they found
an increased odds ratio of 1.3 that was statistically
significant. So taking all of the data from the case control
studies and the AHS -- the AHS, the cohort study, they still
found an increased risk of 30 percent that was statistically
significant.

The IARC did the same thing and had the same finding,
okay. And the first case -- and the first meta-analysis had a
slightly higher finding, but they didn't do all the adjustments
that IARC and Chang and Delzell did. So all of the --

Q. Which -- sorry, Dr. Weisenburger. Which is the first
meta-analysis that you are referring to?

A. By Schinasi.

Q. Schinasi. Okay.

And you also mentioned that IARC did a meta-analysis, and
what was the overall conclusion from IARC with respect to

glyphosate?




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

WEISENBURGER - DIRECT / MOORE

1109

A. Well, the overall conclusion was that it is a probable
carcinogen. They gave it a rank of 2A. So we say it is
probably carcinogenic in humans.
The IARC finding was the same as the Chang and Delzell

finding because they did the analysis the same way.
Q. And then if we -- there was -- I think you mentioned there
was a fourth meta-analysis. BAnd which one is that?
A. So there was recently a meta-analysis that was done by
some researchers from the University of Washington. Zhang is
the first author.

MS. MOORE: If we could -- I would ask if we could
publish 554.

MR. STEKLOFF: No objection, Your Honor.

THE COURT: Go ahead.

THE WITNESS: What is the number?

MS. MOORE: 554.

THE WITNESS: Okay.

BY MS. MOORE

Q. Is this the Zhang meta-analysis?
A. Yes, it is.
Q. And you said recent. When did the Zhang meta-analysis,

when did it come out for publication?
A. Well, it -- it is -- it was just accepted for publication.
So it hasn't actually been published, but they put the paper

online so people could read it actually before it is published
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in the journal. So this is the online version of the paper.
Q. And it looks like it is a month old today; right?

A. Yes.

Q. And in the -- and did you rely on the Zhang meta-analysis

in forming your opinions in this case?

A. No, I didn't because it just came out so I only saw it a
couple -- three weeks ag. But it --

Q. Have you reviewed it since then?

A. Yes, I reviewed it, and it supports all the other
information that I reviewed that -- and we will look at the
findings.

Q. Do you want to look at the findings in the tables,
Dr. Weisenburger?
A. Yes. So I think we can go to table 5, it is --

MS. MOORE: Page 3, Mr. Wolfe.

THE WITNESS: -- gives you the -- sort of the meat of
the paper. And so this is a new meta-analysis, but it is
different than the other ones that were done in the sense that
it includes the updated AHS, the 2015 AHS. It includes the
updated AHS; although, they did look also at the 2005 AHS, like
the other meta-analysis.

But what they did is they focused on the people who had
high exposure, okay. The other meta-analysis just looked at
ever-never. So they included everybody who was exposed, low

exposed and high exposed. This study focused on the people who
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seemed to have the most exposure. So if you look at the first
column to the left, it says highest cumulative exposure.

BY MS. MOORE

Q. Then below that, Dr. Weisenburger, I think you said 2015
earlier. There's two publications out of the AHS, 2005 and
2018; is that right?

A. So they did the analysis for the data in both, but I think
we should focus on the 2018 because that is the most recent
data. So they tried to take the data on the higher exposed
people in all of the studies, the case control studies, as well
as the AHS 2018.

And if you look across you can see the odds ratio is 1.41,
and it is statistically significant using a method called fixed
effects. And they used another statistical method to also look
at it called random effects, and again they saw an increased
risk. It was a little bit higher, and it was statistically
significant.

And the data was not too much different between the two
AHS studies. You can see that the next line is the 2005 AHS,
it is also pretty much the same. And that is for highest
cumulative exposure. So these would be the people who had high
intensity or frequent use, okay.

And then they did another analysis where they looked at
the longest exposure, so people who had many days of exposure,

looking at long exposure. And, again, they looked at the 2018
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and the 2005 AHS. 2And, again, the numbers are very similar to
what they saw above; that there was a 40 to 50, almost

60 percent increase in non-Hodgkin's lymphoma. And on -- all
the numbers are statistically significant here, okay.

So I think that's all I want to talk about on this table.
We should go to the next table because I think it is also
informative, table 6. And let's focus on where it says other
pesticides, adjusted, unadjusted, ves.

So what they did here is they -- where they could, they
adjusted for the use of other pesticides to get around and to
mitigate this issue of confounding the use of multiple
pesticides. And if you look at the unadjusted odds ratio using
2005 AHS, there is about a 70 percent increase, okay. It is
statistically significant. But when you adjust it, the odds
ratio goes down. And that makes sense, because now they are
taking away the effects of the other pesticides that could have
caused non-Hodgkin's lymphoma, and they are focusing just on
Roundup.

And, again, the numbers are about the same as what we saw
before. It is 1.46, so a 46 percent increase risk of
non-Hodgkin's lymphoma. Again, it is statistically
significant.

So I think this is really important data because it looks
at -- it is a meta-analysis. It looks at data a little bit

differently. It focuses on the people who have high exposure.
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And it uses the new data from the Agricultural Health Study.
And it also attempts to do adjustment based on pesticide use.
So I think it is an important, very informative study.

Q. And does the Zzhang study, did it look at -- it is a
meta-analysis of epidemiology. But did it look at the other
legs of the stool?

A. So, vyeah, they did an interesting thing in this paper. So
they didn't just publish the meta-analysis. They also looked
at the other two legs of the stool.

So they looked at the animal studies, just as I did. They
looked at the mechanistic studies, just as I did. And they
came to the same conclusion that I did, in that they felt that
all of this data when put together makes a very compelling
argument that glyphosate and Roundup cause non-Hodgkin's
lymphoma in people. And so the study I think is a very
informative, very important study.

Q. And let's look -- are you familiar with the conclusion
from the Zhang meta-analysis?

Let's go to page 2. And at the end there,

Dr. Weisenburger, do you agree with the conclusion from the
Zhang meta-analysis that Overall in accordance with evidence
from experimental animal and mechanistic studies, our current
meta-analysis of human epidemiological studies suggests a
compelling link between exposures to glyphosate-based

herbicides, which is Roundup, right, and increased risk for
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NHL?

A. I agree with it. I would even make a stronger statement
and say that it is a compelling argument.

Q. Let's move to the second leg of the stool, and that's the
animal studies. Did -- and they heard from Dr. Portier last
week for a couple of days, and I want to just ask you: Did you
consider the animal studies?

A. I did.

Q. Okay. And what about the animal studies -- we are not
going to go through each one of them. What about the animal
studies was important in reaching your opinion in this case?

A. Well, the animal studies were important because there were
a number of studies that showed that feeding the -- either mice
or rats glyphosate in their feed, or Roundup, increased the
risk for tumors. I think I counted 13 studies that I wrote in
my report. And in mice, for example, the chemical Roundup --
glyphosate actually caused the mice to get some rare tumors
that they don't usually get, kidney tumors, okay, both benign
and malignant tumors.

Q. When you say "benign and malignant, " what is the
difference there?

A. Well, there ware benign tumors that grow, that don't
spread and kill the animal or the human; but they are often
part of the stage of developing a malignant tumor. So you

might develop first a benign tumor like a colon polyp, and then
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you are at increased risk for developing colon carcinoma.
That's why they take out the colon polyps.

So the animals would develop benign tumors and sometimes
malignant tumors. Some of the animals got rare tumors that
they usually don't get. Interestingly in a number of mice
studies -- actually, four out of the six studies of mice --
glyphosate caused an increase in non-Hodgkin's lymphoma, the
same cancer that we were seeing in the epidemiology studies.
Q. What is the significance of that?

A. Well, it is an interesting result because often you don't
see that in animal studies; that the chemical causes the same
tumors in the animal and in the human. But it is an
interesting finding that I think gives some initial weight to
my conclusion.

Q. So what conclusion then can you draw from the animal
studies?

A. Well, I think the animal studies show that glyphosate --
glyphosate is carcinogenic in animals, in mice and in rats. It
causes benign and malignant tumors at excess -- in excess
numbers in these animals.

Q. You mentioned during the -- your testimony about the
epidemiological studies, dose response.

A. Yes.

Q. And is that something that you can look for in animal

studies?
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A. Yes. So you have a group of animals that are your control

animals that don't get the agent of interest. And then you
have low dose, usually three or four doses: Low dose,
intermediate dose, and high dose.

For high dose you try to give them a dose that they can
tolerate that won't make them ill, okay. BAnd usually what you
gsee 1n the animal studies is a dose resgponse. And in a number
of the studies, they did see a dose response. In some of the
studies they just saw the tumors in the animals that got the
highest dose, okay, but that's what you would expect.

Q. Then the third leg of the stool -- is there anything else
you want to say about animal studies, Dr. Weisenburger?

A. No.

Q. Okay. And then the third leg of the stool, the
mechanistic data, did you also review the literature regarding
mechanistic data?

A. I did. I did. So this is mainly information on the
genotoxicity of glyphosate or Roundup; that is, you know, if
you take cells or you treat animals with these chemicals, do
they -- can you find evidence of DNA damage? And, of course,
like all cancers, non-Hodgkin's lymphoma is a genetic disease.
So genetic abnormalities occur in non-Hodgkin's lymphoma that
actually are the -- are in the end what causes the disease.

So if you can show that the chemical is genotoxic in

animals or in cultures of human cells, then this is just
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another important piece of information. So I looked at the
genotoxicity studies, and I also looked at the number of
studies that looked at other effects of either Roundup or
glyphosate in terms of does it affect other functions, like
does it change how cells respond in culture and grow, or -- soO
I looked at a whole variety of things, including does the
chemical cause oxidative stress because oxidative stress is
another way that you can damage the DNA.

So by oxidative stress what I mean is that if you get a
chemical, it causes a stress in the cells, okay. And one of
the things that happens when the cells are stressed is they
produce these things called oxygen radicals. BAnd the oxygen
radicals can damage the DNA. So it is sort of an indirect
method for a chemical to damage the DNA. And glyphosate was
found in many of these studies to cause oxidative stress and to
produce these free radicals, and to -- it was also genotoxic.
Q. So let's look at a few of the studies that you relied
upon, and I will have you turn to -- in your binder, it is 916.

MS. MOORE: Permission to publish?

THE COURT: Can I just ask, Ms. Moore, what are you --
about how much more time do you have? Should we break for
lunch now or press ahead a few more minutes?

MS. MOORE: I will leave that up to the jury. But if
I can get through the mechanistic, I can definitely do that in

probably ten minutes.
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THE COURT: Okay. Why don't we go ahead and do that
and then we will take our lunch break.

MS. MOORE: Great.

Permission to publish.

MR. STEKLOFF: No objection, Your Honor.

MS. MOORE: ©916.
Q. And, Dr. Weisenburger, tell the ladies and gentlemen of
the jury what is this publication.
A. So this is a publication that looked at a variety of
different pesticides and evaluated what was their potential to
induce what we call double-strand breaks. These are breaks in
chromosomes that cause the chromosomes to rearrange, okay. And
that is a common finding in non-Hodgkin's lymphoma. So they
loocked at lymphocytes, human lymphocytes, the cells that are
the precursor cells for non-Hodgkin's lymphoma. They put
normal human lymphocytes from healthy donors in cultures and
then they treated those cells with glyphosate.
Q. So you have got a petri dish in a lab, and they are
putting the glyphosate in the petri dish? 1Is it glyphosate or
Roundup in this instance?
A. I think this one is glyphosate.
Q. Okay. All right. And did you rely on the conclusions of
this publication in forming your opinion in this case?
A. I did, because what they showed was an increase in

double-strand breaks when the cells were treated with
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glyphosate, and they showed a dose response that if they

gave -- 1f they put more glyphosate into the cultures, there
were more double-strand breaks, okay.

Q. And if we could, go to -- Dr. Weisenburger, in forming
your opinions, did you then take that data and put it on a
chart?

A. I did. It was part of my presentation to the judge at the
Daubert hearing.

MR. STEKLOFF: No objection, Your Honor.

THE COURT: Okay.

THE WITNESS: So this just shows the data from this
study, and what it shows is that glyphosate induces these
double-strand breaks in the chromosomes of cultured human
lymphocytes, even at low doses.

So what you see in this table is the data for glyphosate.
And if you look across where it says zero under dose, those are
cells that didn't -- they didn't put any glyphosate into the
cultures. So you get a fairly low level of DNA damage.

At the bottom there is another compound called etoposide.
Etoposide is the chemotherapy agent which they gave at a high
dose just to show that they could cause damage in the cell. So
that is what you call your positive control, and the negative
control is no glyphosate in the cultures.

Then they increased the doses in micromolar doses, .4,

2.0, 10.0 and then high dose of 50. And what you see, 1f you
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look at the next column under Mean percent cells, is you see
the increase in DNA damage in double-strand breaks going from
.33 with no exposure to a fivefold increase, 1.67. And then to
a number -- another four or fivefold increase to 9.33 with a
higher dose. So you see a dose response here.

As you give higher doses, it actually begins to go down,
and that's because in this case the glyphosate was toxic to the
cells and so the cells just die and you don't see as much. But
if you look at the first three rows, you can see the dose
response. And so -- and to the right you see the p-value,
which is statistically significant.

So what the study shows is that glyphosate can cause DNA
damage. It is genotoxic. It causes double-strand breaks. In
human lymphocytes the same cells that develop -- the normal
cells that become malignant in non-Hodgkin's lymphoma.

BY MS. MOORE:

Q. And, Dr. Weisenburger, what is the significance that
glyphosate can cause DNA damage in the human lymphocyte cells
in the petri dish?

A. Well, as I said, it shows that it is genotoxic. BAnd it
actually causes DNA in the normal cells that -- when they
become malignant, they are called non-Hodgkin's lymphoma. So
these are the same cells that we are talking about in the
non-Hodgkin's lymphoma, same kinds of cells.

Q. All right. Let's go to 562.
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MS. MOORE: Permission to publish?

MR. STEKLOFF: No objection, Your Honor.

THE COURT: Go ahead.
BY MS. MOORE
Q. And what publication is this, Dr. Weisenburger?
A. So this is another publication that did a number of
different kinds of tests to determine whether glyphosate was
genotoxic or not. And they also -- they looked at glyphosate

and they also looked at Roundup. So they were evaluating both

formulation and the -- the formulation and the active compound.

Q. And this is from 1997; is that right?
A. Yes, it is.
Q. If we could --
MS. MOORE: Mr. Wolfe, if you could go over to

page 1960 and figure 3.
BY MS. MOORE
Q. And, Dr. Weisenburger, if you could explain to the jury
what we are seeing in figure 3 -- and do you want to pull up
one or two of the bar graphs?
A. Pull them both up. That would be all right.

So this is a test called sister chromatid exchange. They
did a different kind of a test to look for DNA damage called

sister chromatid exchange. Again, these are human lymphocytes

from normal donors. And on the top scale they used glyphosate.

Q. I think you can touch the screen and show --
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A. There it 1is.

So along the bottom you can see the dosages. The C is
your control, no glyphosate in the cultures. BAnd then they use
low doses, .33 milligrams per mL; 1, 3, 4 and 6 milligrams per
mL. So they used increasing doses. And what you see is a dose
response. And the last three columns, because they have the
little asterisks on top, are statistically significantly higher
than the control.

So what you are seeing here is if you put just glyphosate
into the cultures with the lymphocytes, you see increased
sister chromatid exchanges, which is an indicator of DNA damage
and genotoxicity.

And then the lower scale is Roundup. And here you see the
same effect. You have the control and when you use very small
amounts of Roundup, .01 milligrams per mL, and .33 grams per
mL, you can see you get statistically significant increases in
the sister chromatid exchange, and it is very similar to what
you see for glyphosate. But the interesting thing is that you
have got to use 3 milligrams per mL to get this effect where
you see the fourth column with the asterisgk.

See if I can show it here. Hang on. This is not working
so well.

Q. Which one did you want highlighted? 2And we can have
Mr. Wolfe do that for you.

A. The fourth one on the top.
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Q. Okay.

A. That one, yeah. If you look down here, you see the same
effect with Roundup; but you have to use ten times more
glyphosate than Roundup to get the same effect. So what this
shows you is that Roundup is much more genotoxic in human
lymphocytes than glyphosate is.

Q. So the top -- the top graph is putting glyphosate in the
petri dish?

A. Right. And if you just look at the 3 milligrams per mL,

you can see that the sister chromatid exchange per cell is

about 5. And then you go down to the lower one, they are using

one-tenth of the dose of glyphosate in Roundup, and they get
the same effect, telling you that Roundup in this study is ten
times more genotoxic than glyphosate, okay. And that's been

shown in many other kinds of studies; that Roundup seems to be

more toxic than glyphosate. But here you see the genotoxicity.

Q. So the formulation is ten times more toxic?
A. Yes.
Q. All right. Then the last one, Dr. Weisenburger, 560 --
did you want to say anything else about this study, I'm sorry?
A. No.
Q. 563.

MS. MOORE: Permission to publish.

MR. STEKLOFF: No objection.

THE COURT: Go ahead.
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BY MS. MOORE

Q. And what is this publication here?

A. So this is another study looking at peripheral blood
mononuclear cells, which includes lymphocytes. 2And, again,
they are looking at Roundup. 2And they are looking at
glyphosate and they are looking at a different test for DNA
damage called the common test. But it's another way to look at
DNA damage in cells, including mononuclear cells in the blood

and lymphocytes.

Q. And are there some graphs you wanted to point out in this
publication?
a. Yes.

MS. MOORE: Can we turn to page 515, please. One
more. Thank you.

THE WITNESS: This one. So let's just focus on the
second graph first, if we could.

So this is a graph like I showed you before. On the lower
axis you see concentrations of glyphosate in micromolar
concentrations. And on the other scale you see DNA damage,
okay. And so what you see is at low doses of glyphosate, you
don't see much in the way of DNA damage. The dark bar consists
of two types: Single-strand breaks, and the white bar is
double-strand breaks.

But as you increase the dose there, you see -- if you look

across at 250, you can see that the combination of
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single-strand and double-strand breaks, which is the black bar,
is statistically increased. If you can continue to increase

the dosage of glyphosate to 1,000 micrograms per mole, you see

a statistically significant increase in combination of single-
and double-strand breaks, and the bar for double-strand breaks,

which is the smaller white bar to the right is also

statistically significant. So, again, it is another example of

seeing a dose response and seeing genotoxicity in peripheral

blood mononuclear cells that is significant.
BY MS. MOORE
Q. And then the glyphosate.

A. This is glyphosate. So let's look at Roundup --

MS. MOORE: So A, please.

THE WITNESS: -- which is the top one. 2And for

Roundup, you see the same thing basically, except that, again,

the doses of Roundup are much smaller than the doses for

glyphosate. So if we just look at the last column, you see

both the single- and double-strand breaks as well as the

double-strand breaks are statistically significantly increased.
There are only 10 micromolar concentration. And you remember

the glyphosate one was 1,000 micromolar. So in this study the

Roundup i1s 100 times more toxic than the glyphosate.

So when you do studies of just glyphosate, you might not

find much in the way of effects. But if you do the studies on

Roundup, you are much more likely to find genotoxic effects.
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across all eight studies that there's no increased risk for
non-Hodgkin's lymphoma for people who are cured or people who
become immune spontaneously. If you don't have active
infection, you're not at increased risk.
Q. Okay. And if you turn to 1302 in your binder.

MS. MOORE: Permission to publish.

MR. STEKLOFF: No objection, Your Honor.

THE COURT: Go ahead.
BY MS. MOORE:
Q. And what is this publication, Dr. Weisenburger?

A. Well, this is another study which shows similar findings,

but this study shows them for hepatitis B. So the story is the

same for hepatitis B, that if you don't have a chronic active
viral infection at the time you get non-Hodgkin's lymphoma,
then the hepatitis B is not the cause.

MS. MOORE: And let's go to the second page, please,
Mr. Wolfe.

THE WITNESS: Now, let's hone in just on the top two
diagrams.

Yeah. So this is now we're talking about hepatitis B,
okay? So remember we said that if you have the hepatitis B
surface antigen, which is the first one on the top diagram
there, and you look across this bar graph, it's like the four
spots that Dr. Ritz showed you, you can see there's an

increased risk of 1.82 for non-Hodgkin's lymphoma with active
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hepatitis B infection.

But then 1f you go down to the next one, it says
anti-hepatitis C. So this person has the antibody, the
hepatitis C, like Mr. Hardeman did, and you can see the risgk is
basically at 1. There's no increased risk. Okay?

And the same is true if you have the antibody to the
surface antigen. The risk is close to 1. It's not elevated.
They're immune -- these -- the lower two items are immune, and
they have no increased risk of non-Hodgkin's lymphoma
associated with hepatitis B infection.

And I won't belabor the point, but the curves -- the data
is the same for diffuse large B-cell lymphoma here. You have
an increased risk of over twofold with hepatitis -- with active
hepatitis infection with hepatitis surface antigen; but if you
have the antibodies, the risk is around 1 or less.

So both for hepatitis C and hepatitis B, if you're immune
or you're cured, you don't have an increased risk of
non-Hodgkin's lymphoma, and that's why I crossed out
hepatitis C and hepatitis B as substantial risk factors for
Mr. Hardeman -- okay? -- on my differential list.

BY MS. MOORE:

Q. Dr. Weisenburger, I'm going to have you, before we adjourn
for the day, come down off the stand and we're going to put up
the differential again.

THE COURT: Why don't we do that tomorrow morning?
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MS. MOORE: Do it tomorrow morning? Okay. Great.
Thank vyou.

THE COURT: Okay. So we're wrapping up for today.
We'll resume again at 8:30 sharp tomorrow. And as I mentioned
to you back there this morning, even though we lost yesterday,
we're still a little bit ahead of schedule so that's the good
news. We look forward to seeing all six of you at 8:30 sharp
tomorrow.

Thank you.
(Proceedings were heard out of the presence of the jury:)

THE COURT: And, Dr. Weisenburger, you're free to step
down.

THE WITNESS: Thank you.

THE COURT: Everybody, remember, nobody leaves the
courtroom for five minutes to give the jurors a chance to use
the elevators. So nobody is allowed to leave the courtroom
until they hear from either me or Kristen.

Okay. Anything else to discuss?

MS. MOORE: I don't think so, Your Honor.

MR. STEKLOFF: No, Your Honor.

THE COURT: I mean, it seems pretty clear that you're
not going to need to have Dr. Arber here tomorrow; right? I
mean, we're going to have -- you're going -- how long do you
anticipate your cross of Dr. Weisenburger to be?

MR. STEKLOFF: It might be a couple hours.
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THE COURT: And then we have another hour of wvideo
testimony.

MS. MOORE: Yes, Your Honor.

THE COURT: And then you'll put on Dr. Mucci, and she
likely will not finish tomorrow.

MR. STEKLOFF: I agree, Your Honor.

THE COURT: Okay. That's fine.

Okay. Anything else from anyone?

MS. MOORE: I don't think so, Your Honor.

THE COURT: Okay.

MS. MOORE: Thank you.

THE COURT: Sounds good. So everybody sit tight in
the courtroom for a couple more minutes, and you'll hear from
Kristen when you are permitted to leave.

(Proceedings adjourned at 2:42 p.m.)

---000---
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