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                   P R O C E E D I N G S

                   -    -    -    -    -

          JUDGE CHAPPELL:  Back on the record Docket 9344.

          Next witness.

          MS. EVANS:  Good morning, Your Honor.

          JUDGE CHAPPELL:  Good morning.

          MS. EVANS:  Dr. Frank Sacks, could you please go

  to the stand.

                   -    -    -    -    -

  Whereupon --

                    FRANK M. SACKS, M.D.

  a witness, called for examination, having been first

  duly sworn, was examined and testified as follows:

                    DIRECT EXAMINATION

          BY MS. EVANS:

      Q.  Dr. Sacks, could you please state your full name

  for the record.

      A.  Frank M. Sacks.

      Q.  And could you spell the word "Sacks."

      A.  S-A-C-K-S.

      Q.  Thank you.

          On the table before you is a binder containing

  various exhibits.  Could you please turn to CX 1292

  behind tab 1, which I believe is your CV.

      A.  Yes.
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      Q.  Could you identify this document.

      A.  Yes.  That is my CV.

      Q.  Could you please summarize your education after

  high school.

      A.  Yes.  Well, I went to Brown University where I

  was an undergraduate, graduated with a bachelor of

  science in biology, really biochemistry.  And then I

  switched fields for a time.  I wanted to explore music,

  and I started again as an undergraduate at the

  New England Conservatory of Music in Boston from 1970 to

  1972 and then got sort of inspired by the idea of a

  career in nutrition as a physician and went to medical

  school at Columbia University in New York.

      Q.  And where are you currently employed?

      A.  I'm employed at two places, at Harvard -- well,

  I'm employed by Harvard University, and I work at

  Harvard School of Public Health as a professor of

  cardiovascular disease prevention in the

  Department of Nutrition, and I also have a dual

  appointment as professor, as a professor of medicine at

  Harvard Medical School.

          And then my -- then I also am employed by

  Brigham and Women's Hospital, which is one of the big

  teaching hospitals of Harvard Medical School.

      Q.  Thank you.
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          And these are all associated with

  Harvard University.

      A.  Well, yes.  Harvard School of Public Health

  and Harvard Medical School are schools in

  Harvard University.  And Brigham and Women's Hospital is

  its own entity.  It's a hospital, but it's one of the

  major teaching hospitals providing clinical training to

  Harvard medical students.

      Q.  Thank you.

          Now, in connection with your teaching

  responsibilities at Harvard Medical School and the

  Harvard School of Public Health, what courses have you

  taught?

      A.  Well, at Harvard School of Public Health I teach

  the science of nutrition to graduate students.  These

  are students that are either getting a master's in

  public health, master of science, or who are getting a

  Ph.D. or equivalent degree.

          I teach -- I teach a seminar in scientific

  writing for advanced Ph.D. students, in other words,

  teaching them how to write a scientific paper and how

  to submit it in to a scientific journal.  The whole

  publication process I teach to advanced Ph.D. students.

          Then I give lectures often at Harvard Medical

  School.  I teach nutrition to -- nutrition -- mostly
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  nutrition and cardiovascular disease, diabetes, obesity,

  to Harvard medical students, give lectures there.  Then

  I do the same at Brigham and Women's Hospital to medical

  residents or fellows in cardiology training.

      Q.  Have you also in the course of your career

  taught nutritional epidemiology?

      A.  I teach -- yes.  I give lectures in nutrition,

  nutritional epidemiology.

      Q.  And do you teach about nutrition and disease?

      A.  Yes.  Well, in the nutrition lectures in the

  nutrition course, the science of nutrition that I

  mentioned and nutritional epidemiology, yes, the focus

  is definitely nutrition as it relates to disease,

  particularly cardiovascular disease, obesity, diabetes.

      Q.  And have you also taught clinical epidemiology,

  including clinical trials?

      A.  Yes.  I've given lectures at the medical school

  on that.

      Q.  Now, during your career have you engaged in

  scholarly research?

      A.  Yes.

      Q.  And is that research related to cardiovascular

  disease, including coronary heart disease, the

  relationship between nutrition and these risk factors,

  including lipids, hypertension, obesity and diabetes?
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      A.  Yes.  That's really where my research started.

  It started in nutrition back when I was a medical

  student in the '70s, and it's been a major theme of my

  research career up to the present time.

      Q.  And has your research also included the effects

  on coronary heart disease or cardiovascular disease and

  various risk factors of modifying diets, foods, food

  components and drugs?

      A.  Yes.

      Q.  Has your research resulted in published

  articles?

      A.  Yes.

      Q.  About how many published articles?

      A.  Well -- okay.  So research articles in the

  peer-reviewed science literature certainly some -- about

  170 of those.  And then I've also written review

  articles on topics such as the ones you mentioned, and

  I've written editorials and position papers, and so

  forth, and those also get published in major scientific

  journals, and I have about 60 or 70 of those.

      Q.  On the table before you is a document that's

  been marked CX 1291.  Could you identify that document.

  It's in the left-hand side of your binder.

      A.  Yes.  That's my expert report.

      Q.  Okay.  Now, on pages 2 and 3 of this report you
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      A.  The New England Journal is considered to be the

  top.

      Q.  Could you describe the research that's listed in

  paragraph -- I believe this is paragraph (l).

      A.  (l), yes.  Okay.

          Well, this was a randomized, placebo-controlled

  trial of a drug, pravastatin, which is a statin drug.

  It lowers cholesterol levels.  And it was a study to

  determine whether pravastatin reduced heart disease in

  patients who had average cholesterol levels.

          And that was a big issue in the late '80s and

  early '90s.  The issue was whether an average

  cholesterol level was really too high and should be

  lowered via drug treatment.

          This was a study in 4,159 patients, and the

  duration was five years, and indeed we found that

  pravastatin significantly reduced heart attacks,

  strokes, related conditions in these patients.

      Q.  And with regard to the study that's listed and

  described in paragraph (j), could you discuss that.

      A.  Yes.  Okay.  (j).

          Now -- so this was a meta-analysis of

  cholesterol-lowering effects of dietary fibers, meaning,

  for example, oat bran or fruit pectin, guar gum that's

  used in some -- in foods.
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          So the issue at that point was that individual

  studies were very inconsistent in results about whether

  these fibers lowered cholesterol, some studies showing

  yes and some studies saying no.

          So when that happens, the standard procedure is

  to combine all of these studies together in what's

  called a meta-analysis to determine what the overall

  impact of fiber is on cholesterol levels.  And indeed,

  there was a small real effect of fiber on cholesterol

  levels that was identified by the meta-analysis

  technique.

          And that was published in the

  American Journal of Clinical Nutrition.  In fact when I

  checked a few years ago, a couple of years ago, when I

  was an associate editor of that journal, this paper was

  the most widely cited of all the AJCN papers over the

  years.

      Q.  And turning to paragraph (m) of your expert

  report, could you describe the research that underlie

  that report.

      A.  Yes.  Okay.  Well, this was the well-known

  DASH diet.  Now, DASH is a diet that was designed to

  lower blood pressure, and it utilized all the evidence

  available on foods and nutrients to lower blood

  pressure.  I led -- I was the chair of the study design
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  committee that designed the DASH diet and the DASH

  study.

          This study -- so this study showed that diets

  that are high in fruits and vegetables, high in whole

  grains, fish, reduced in sugar and sugar-sweetened

  beverages, reduced in refined carbohydrates and red

  meats, that diet, the diet that is now called the

  DASH diet, substantially lowered blood pressure compared

  to the control diet, which was sort of what people eat,

  what an average -- an average American diet.

          And that study was published in New England

  Journal of Medicine, and in fact the DASH diet and its

  modified -- modifications or improvements over the years

  is in fact the standard used for U.S. dietary goals and

  the American Heart Association's nutrition guidelines,

  and so forth.

      Q.  Thank you.

          Now, during your career you've conducted both

  observational research and randomized clinical trials;

  correct?

      A.  Correct.

      Q.  Can you conclude from observational research

  that there's a causal effect between an intervention and

  reduction of heart disease?

      A.  No.  That cannot be proven from an observational
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  study.

      Q.  Does that mean that observational research is

  bad?

      A.  Oh, no.  Observational research is very, very

  important.  Particularly well-conducted, well-executed

  observational research is very important.  It's just one

  important modality in the progress of evaluating foods,

  nutrients or anything.

      Q.  Have you offered -- and you mentioned earlier

  that you've also offered review articles relating to

  cardiovascular disease, coronary heart disease and the

  relationship between nutrition and these diseases or

  other risk factors?

      A.  Yes.

      Q.  Are some of them identified on page 5 of your

  report?

      A.  Yes.

      Q.  For example, could you describe what the

  publication that's marked as -- on page 5 as

  paragraph (a), could you identify the substance of that

  article.

      A.  Yes, paragraph (a).

          Well, paragraph (a) is a scientific statement

  from the American Heart Association on dietary sugars

  and cardiovascular health.  I was a member of the
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  writing group and participated in discussions and

  editing, drafting of that, of that article.

          So that article is published in Circulation.

  It's the leading heart journal that's -- it's produced

  by the American Heart Association, and it's where the

  American Heart Association publishes its scientific

  statements.

          So we -- the -- you know, the bottom line was

  that we certainly had concern about this high amount of

  sugar intake causing obesity and other metabolic

  problems.

          And also that actually -- that statement came

  out of the nutrition committee of the

  American Heart Association of which I am currently the

  chair.

      Q.  Could you describe what paragraph (b) is.

      A.  Okay.  Paragraph (b) is also a scientific

  statement from the American Heart Association.  The

  Heart Association was quite concerned that the

  scientific discussion on polyunsaturated fatty acids

  was getting skewed in a particular direction favoring

  the omega-3 fatty acids, whereas the scientific evidence

  was very strongly that both the omega-3 and the omega-6

  polyunsaturated fats were beneficial.

          We wanted to set the record straight, and we



1421

  organized a writing group led by the first author,

  Harris, William Harris, who has built his reputation on

  omega-3 fatty acids, so here we had a top researcher in

  omega-3 fatty acids writing a statement emphasizing that

  omega-6 fatty acids are very beneficial.  As you can

  see, I was the senior author of that statement.

      Q.  With regard to the publication identified in

  paragraph (d), could you discuss that document.

      A.  Yes.  Okay.  Now, that's a -- the

  Heart Association wanted to have an update of effects

  of soy protein, isoflavones, and cardiovascular health.

          At that time I was a member of the nutrition

  committee -- I was not in the leadership at that time --

  and the leadership asked if I could study the evidence

  and lead the writing group.

          And in fact the evidence in fact was very much

  balanced between benefit and no benefit of soy protein

  and isoflavones with actually the potential that there

  could be some harm on the cancer side.

          So we felt that was extremely important to

  summarize for the public because again the public was

  getting in some ways a skewed concept of the benefits of

  soy protein and the soy isoflavones.  Particularly for

  women's health we felt the message was getting a little

  bit away from the scientific evidence.
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      Q.  Now, have you also served as the principal

  investigator in federally funded studies relating to

  nutrition and cardiovascular disease?

      A.  Yes.

      Q.  And could you describe some of these studies.

      A.  Yes.  I mean, really it went back many years.

  I've been a principal investigator, meaning, I applied

  for and was awarded grants from the peer review system

  at the National Institutes of Health on nutritional

  topics.

          And for example, in the '80s, that included

  nutrition and blood pressure.

          And the DASH study, for example, the DASH sodium

  study, which really established the powerful dose

  effects of dietary sodium on blood pressure, I was

  principal investigator of that.  It was funded by

  National Heart, Lung and Blood Institute in the

  late '90s.

          And then in -- as noted by lowercase (a), this

  is the diet study in weight loss that I described

  earlier that ended in 2009.

          And currently I have two NIH grants in the

  nutrition field.  One is by (b), listed by

  lowercase (b).  It's what we call the OMNI-Carb study.

  It's a refinement of the DASH diet.
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          MS. EVANS:  Are we having problems with...

          (Pause in the proceedings due to technical

  difficulties.)

          JUDGE CHAPPELL:  Next question.

          BY MS. EVANS:

      Q.  Do you keep current on developments and research

  in the areas of nutrition, cardiovascular disease,

  cholesterol disorders and hypertension?

      A.  Yes.

      Q.  How?

      A.  Well, by reading the literature as it comes out,

  by attending and participating in scientific conferences

  in these fields.

      Q.  And do you have any experience as an editor of

  medical journals?

      A.  I didn't catch that.  Sorry.

      Q.  Do you have experience as an editor of medical

  journals?

      A.  Yes.  For three years I was an associate editor

  of the American Journal of Clinical Nutrition; which

  means, the associate editors have responsibility for

  evaluating the quality and importance of submitted

  research manuscripts and making the decision actually

  whether to accept the manuscript for publication or

  not.
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      Q.  In an average year about how many manuscripts do

  you review?

      A.  Two to three hundred.

      Q.  And do many of these papers involve randomized

  clinical trials and other clinical studies?

      A.  Yes.

      Q.  And do you review these for the adequacy of the

  design and the conduct of the clinical researchw?

      A. al studiete
0asignexvfQ.  And do m 1ne-ne do m 1ne- 0 1ess   A. al sj
T* these for the  otatistuct oanalysiclinical studies?
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  nonprofit entities related to nutrition, cardiovascular

  disease and coronary heart disease?

      A.  Yes.

      Q.  I think you mentioned already the

  Heart Association, one of your responsibilities there?

      A.  Well, I'm the chair of the Heart Association's

  nutrition committee, which is the committee that advises

  the Heart Association on nutrition, on nutrition-related

  science and public health.

      Q.  And you mentioned the National Heart, Lung and

  Blood Institute.

  Blood Institute.
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  lectures have you done since 2004?

      A.  About 60.

      Q.  Now, based on your education, training and

  experience, you have many areas of expertise; correct?

      A.  Correct.

      Q.  Would you consider yourself to be an expert in

  the field of nutrition?

      A.  Yes.

      Q.  Cardiovascular disease, including coronary heart

  disease?

      A.  Yes.

      Q.  Cholesterol disorders?

      A.  Yes.

      Q.  Hypertension?

      A.  Yes.

      Q.  Analysis of clinical studies?

      A.  Yes.

          MS. EVANS:  Okay.  Now, based on Dr. Sacks'

  education, training and experience, complaint counsel

  moves for Dr. Sacks to be accepted as an expert in

  nutrition, cardiovascular disease, including coronary

  heart disease, cholesterol disorders, hypertension and

  analysis of clinical studies.

          MR. FIELDS:  No objection, Your Honor.

          MS. EVANS:  Thank you, sir.
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          JUDGE CHAPPELL:  Any opinions that meet the

  proper legal standards will be considered.

          MS. EVANS:  Thank you.

          BY MS. EVANS:

      Q.  Now, Dr. Sacks, based on your experience, do you

  have an opinion with regard to what kind of evidence is

  needed to support a claim that a product like

  pomegranate juice or pomegranate extract prevents or

  reduces the risk of cardiovascular disease?

      A.  Yes.

      Q.  And what is that -- if you could bring up -- I'd

  like to refer you to paragraph 20 of your report.

          Does that state your opinion with regard to the

  evidence needed to show a prevention or reduced risk of

  cardiovascular disease?

      A.  Yes.

      Q.  And so could you read that paragraph.

      A.  Yes.

          "In my opinion, the type of evidence required to

  substantiate a claim that a product, including a

  conventional food or dietary supplement, can prevent or

  reduce the risk of heart disease would be the

  appropriately analyzed results of well-designed,

  well-conducted, randomized, double-blinded, controlled

  human clinical studies (referred to by experts in the
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  field of clinical testing as 'RCTs'), demonstrating

  significant changes in valid surrogate markers of

  cardiovascular health.  The population can be persons

  with or without established CVD or CHD.  The studies,

  research, and/or trials would need strong 'p' values.  I

  should further note that, in my opinion, the same level

  of evidence is needed to show that clinical studies,

  research, or trials prove that a product prevents or

  reduces the risk of heart disease."

      Q.  Now, based on your experience, do you have an

  opinion with regard to what kind of evidence is needed

  to support a claim that a product like

  pomegranate juice or pomegranate extract treats

  cardiovascular disease?

      A.  Yes.

      Q.  In what manner would this evidence need to

  differ from the evidence to support a prevention claim?

      A.  Well, it would require patients who have

  established cardiovascular disease.

      Q.  Now, you used a lot of terms in your opinion

  about the level of evidence required, and I'd like to

  explore those further.

          What do you mean by a controlled clinical

  study?

      A.  Okay.  A controlled study is a study in which
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  the -- there are at least two groups, and one group

  gets the agent that's being tested, such as pomegranate

  product, and the other gets an alternative, which could

  be a placebo or some control substance or nothing.  That

  would be -- that would be a control, a control group, so

  a controlled study has a group that gets the active drug

  or an active food or a control group that gets something

  else.

      Q.  In paragraph 22 of your report, you talk about

  methodological drift.  What does that mean?

      A.  Methodological drift, well, it's a change in the

  conditions of measurement, for example, a change in

  calibration of instrumentation.  Sometimes it could be

  due to seasonal changes, and they cause just changes in

  anything that a study is attempting to measure.

      Q.  Is it sufficient if a study is self-controlled?

      A.  Well, "self-controlled" is actually not a term

  that we use in clinical trials research very often.

  Occasionally you see it.

          So self-controlled research, if it refers to a

  randomized crossover study, it's fine.  In that case the

  self-controlled research is that both the control

  substance and the active agent is given to the same

  people in random order, so that is a good type of

  self-controlled research.
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          Now, occasionally self-controlled research is --

  self-controlled is applied to just a before-after study

  where patients are studied before a treatment is given

  or -- and then after a treatment is given, and there's

  no control group in that type of study and occasionally

  called self-controlled.  Well, that study is simply not

  controlled at all.  It's not correct to even use the

  term "controlled" in that kind of a study.

      Q.  That's just a before-and-after study?

      A.  Correct.

      Q.  Now, you've indicated that randomization is an

  important part of a clinical trial.  Why is this?

      A.  Well, randomization creates -- it creates a

  randomized -- creates a clinical trial.  It

  distinguishes a clinical trial from an observational

  study.

          So in an observational study, people choose what

  foods or activities they're going to engage in.  In a

  trial, the research chooses for the patients what

  they're going to take.

          So randomization ensures that the choice of

  treatment or placebo is not influenced by the biases or

  preferences of either the patient or the researcher or

  treating physician.

          So in other words, the assignment of, let's say,
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  an active agent or a placebo is done entirely via chance

  with no bias whatsoever, so it creates two groups, a

  control group and a treated treatment group that are

  identical in all characteristics as produced by the

  randomization process.

      Q.  And does it create a statistical likelihood that

  the two groups will be similar on both measured and

  unmeasured factors?

      A.  Well, if a study is large, then randomization

  has a greater chance of being effective.  If a study is

  small, let's say you have twenty patients and you

  randomize ten to one group and ten to another, well,

  just by chance those groups could be quite different.

      Q.  Now, what is the importance of blinding to a

  clinical trial?

      A.  Well, blinding is -- well, there are different

  types of blinding, but blinding is important to ensure

  an unbiased -- unbiased measurements, unbiased

  analysis.

          So just in brief, it's very important, it's

  most essential that the researchers taking the

  measurements and analyzing the data are blinded to the

  treatment assignment.

          So in other words, a researcher who measures --

  let's say he's measuring blood pressure -- really
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  absolutely cannot know whether that the person who's

  getting the measurement is on active agent or placebo.

  That's what's -- that's the most essential part of

  blinded research.

          Now, the other aspect then is that the patient

  or the research subject also should be blinded as much

  as -- as much as a particular study can permit, so the

  patient or research subject is not told that he or she

  is getting an active agent or a control agent or

  placebo.

      Q.  Now, are there instances when blinding of the

  patients is not possible?

      A.  Well, for example, if you're -- I mean, you

  know, one could do a study comparing apples and oranges,

  literally, in which case it's impossible to blind, you

  know, an apple and an orange.

      Q.  You can blind the fruit, but with people that's

  different.

      A.  Exactly.  Or you can test -- in other words, I

  did a study of salt content, for example, the DASH

  sodium study that I mentioned earlier, and in that

  study -- well, we tested diets that had different levels

  of salt in them.

          So we did not tell the research subject, Now

  you're going to get the low-sodium diet or now you're
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  going to get the high-sodium diet.  We just said, You're

  going to get diet A and diet B.  But of course it tastes

  different, so realistically, you know, many of the

  research subjects could -- you know, could, you know,

  taste the difference in sodium, so strictly speaking,

  you know, they weren't entirely blinded to the

  intervention.

      Q.  But in that case were the investigators kept

  blinded?

      A.  Right.

          So in that case the investigators were kept

  blinded by very careful procedures, essentially a

  firewall between the measurement team and analytic team

  and the nutritional team.  The nutritional team

  obviously have to know what they're putting in the food,

  but there's a firewall between the measurers and the

  interventionists.

      Q.  Now, once research has been completed and all

  the data has been collected, how should the data be

  evaluated?

      A.  Okay.  Well, the data in a randomized,

  controlled trial, the changes in the outcome variables

  in the treated group have to be compared to the changes

  in the control group.

      Q.  And should the protocol -- should there have
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  been a protocol for a good trial?

      A.  Yes.

          So the standard procedure is that a protocol is

  written describing the essential features of the

  research, and it also states the analysis plan and

  importantly states the primary outcome variable.

          In other words, to give an example, let's say

  the purpose of a study is to evaluate an agent on blood

  pressure, so to treat hypertension, so the protocol

  would state that the primary outcome variable of this

  study is systolic blood pressure or, you know, carotid

  intima-media thickness of the posterior wall, et cetera,

  et cetera.

      Q.  Are you familiar with the term "per-protocol

  analysis"?

      A.  Yes.

      Q.  And what does it mean?

      A.  Well, per-protocol analysis is usually a

  secondary type of analysis in a randomized clinical

  trial.

          So to back up a bit, the primary type of

  analysis is called intention to treat.  What this means

  is that all randomized participants, all participants

  entered into the trial need to be analyzed, whether they

  adhere or don't adhere or whether they drop out or
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  whether they disappear or whatnot.  There are procedures

  to deal with missing data, and intention to treat

  involves all the participants who were randomized in the

  study.

          Now, that is absolutely critical, the

  intention-to-treat analysis is absolutely critical, and

  it's the only truly valid way to analyze a randomized

  clinical trial.  If you don't do an intention to treat,

  then a clinical trial becomes more like an observational

  study because, as I mentioned earlier, in an

  observational study the participants choose for

  themselves whether they -- you know, whether they -- you

  know, choose their treatment or foods or what have you.

          In a randomized trial, the participants don't

  choose.  If you let the participants drop out and you

  don't count their data, then essentially you're creating

  out of a beautiful randomized clinical trial more of a,

  you know, less precise observational study.

          So that's the standard.

          Now, your question was per-protocol, so

  "per-protocol" is used to refer to an analysis only of

  the subjects in the study who adhered to the protocol,

  did not drop out, did not -- you know, had a certain

  specified level of adherence.  Now, that's fine to do a

  secondary analysis.
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      Q.  So are you saying that the intention-to-treat

  analysis is the standard for scientific research?

      A.  It is.

      Q.  Now, what's the importance of a between-group

  analysis?

      A.  Okay.  So between-group analysis is the correct

  way to analyze a randomized, controlled trial.

          So in a randomized, controlled trial

  participants are assigned -- are put in the active

  treatment group or the control group, so it is -- it's

  essential to analyze the changes in the active treatment

  group compared to the changes in the control group.

  Essentially the changes in the active treatment group

  are subtracted from the -- the changes in the control

  group are subtracted from the changes in the active

  treatment group.  And that's the way to determine

  whether the active treatment actually, actually has an

  effect beyond methodologic drift, seasonal effects,

  other secular effects.

      Q.  Now, what's the meaning of the term "p-value"?

      A.  P-value.  Well, p-value is probability, is the

  probability that the changes that occur in the outcome

  variables are more than simply chance.  And the p-value

  itself is a sort of level of probability defined by the

  protocol, usually .05, but it could be something



1440

  different.

      Q.  Now, is statistical significance alone

  sufficient?

      A.  Statistical significance establishes whether the

  change in the active treatment group is due to something

  more than chance, is real.

      Q.  Uh-huh.

      A.  But the change, for example, could be very,

  very small and might not be clinically important, so we

  often ask whether the -- whether statistical

  significance is similar to clinical significance, and

  it's really clinical significance is -- you know,

  follows from statistical significance.  You need

  statistical significance to tell whether a change is

  real, and then you look at the change and say, well, is

  it meaningful to the clinical course of a patient.

      Q.  Now, do the endpoints that are measured -- do

  they affect the persuasiveness in terms of whether a

  study suggests a benefit to heart health?

          Are you familiar with the term "endpoint"?

      A.  Yes.

      Q.  So in the case of heart disease, what are the

  relevant direct endpoints?

      A.  Well, the direct element -- the direct endpoints

  are heart attacks, unstable angina, the need for a
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          Now, the intima-media thickness.  Now, the

  lining of the carotid artery -- the lining of the

  carotid artery is -- well, just under the lining of the

  carotid artery is an area called intima, and that's

  where cholesterol goes in, that's where the blood vessel

  gets blocked, where inflammation occurs.  And then

  deeper, beyond this intima, intimal layer, is the media,

  which is a muscular layer.

          So intima-media thickness includes the intima,

  the layer where atherosclerosis, cholesterol,

  inflammation occurs, and the muscular layer, which is

  irrelevant to atherosclerosis and disease, so

  intima-media thickness is the sum of the thickness of

  the intima and the media.

      Q.  So the fact that it also measures the media, is

  that kind of noise in the measurement?

      A.  Yes.  So actually carotid intima-media thickness

  is composed of the disease process plus some noise in

  the -- it's not a purely a disease, a disease imaging

  technique.

      Q.  Now, do you have an opinion on the reliability

  of CIMT, carotid intima-media thickness, as a measure of

  change in cardiovascular disease?

      A.  Yes.

      Q.  And what is this?
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      A.  I think it's moderately -- it's moderately

  reliable.  If one sees a reduction in the intima-media

  thickness, then it's reasonable -- it's reasonable

  evidence, moderately good evidence, that there is a

  reduction in atherosclerosis, although I just add the

  proviso that if there isn't a -- it's not a very tight

  connection.  It's a moderate -- in my opinion, it's a

  moderate connection, and it can be a useful technique.

      Q.  Would you be reluctant to rely on CIMT

  improvements alone if that was the only evidence that an

  intervention prevented or treated coronary heart

  disease?

      A.  Yes.  I would be reluctant to rely only on CIMT

  for reasons that I mentioned, and some other -- some

  other imaging technique it would be important to also

  have.

      Q.  Now, what would be an example of a second

  imaging study?

      A.  Well, for example, coronary arteriography.

  That's where the coronary arteries are directly

  visualized.  That's a -- I mean, that's a -- or, you

  know, some special new imaging technique of coronary

  arteries that actually looks at inflammatory plaque in

  the artery, some other imaging technique.

      Q.  Now -- and was there a recent published article
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  that evaluated whether or not reductions in CIMT were in

  fact directly associated with improvements in heart

  disease?

      A.  Yes.

      Q.  And what did that study show?

      A.  Well, that article actually was, in my -- for

  me, that was rather surprising that the article really

  showed there was -- that the relationship between

  reduction in CIMT and reduction in coronary incidence

  was actually rather small.

      Q.  Now, does the number of tested subjects and

  their characteristics play a role in your evaluation of

  the methodological soundness of a study?

      A.  Yes.

      Q.  And how is that?

      A.  Well, generally the more subjects, the more

  subjects, the better.  It -- and for many reasons.

          I mean, one reason is that it just reduces the

  chance of a null effect, increases the chance of

  actually detecting real effects.  It generally studies a

  wider range of people, so it would be more

  generalizable.  Larger studies are often conducted with

  higher quality or supervision because they involve

  multiple sites.

          So there are a number of reasons why big studies
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  are better.

      Q.  When you talked about the diversity of the

  population, is there a -- are there instances where

  diverse, different populations have different heart

  disease risk?

      A.  Oh, absolutely.  There's quite a lot of

  difference in heart disease risk across populations.

          I mean, for example, I'll just give you -- and

  actually there are differences in response to

  treatment.

          I mean, for example, triglyceride levels.  You

  know, high triglyceride levels are a risk factor for

  heart disease.  Now, African Americans have low

  triglyceride levels compared to Caucasians or

  South Asians, for example.  And in fact diet has only a

  minimal effect on triglyceride levels in

  African Americans compared to Caucasians and other

  racial ethnic groups, so it is important, you know, to

  have enough of a study population with different groups

  to be able to be confident that the results are

  generalizable.

      Q.  Does the length of a trial or study play a role

  in your evaluation of its methodological soundness?

      A.  Yes.  Well, the length of the trial -- the

  length of the trial must be selected so that a new --
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  you know, a new baseline or a new steady state is

  achieved by the treatment.

          So, for example, in the field of blood pressure

  lowering, you know, one likes to see at least four weeks

  of treatment to see, you know, to be confident that a

  new steady state is reached.

      Q.  And is replication important to the credibility

  of studies?

      A.  Yes.  It's very, very important.  In fact, two

  well-controlled, well-conducted, randomized clinical

  trials are needed or a meta-analysis of many smaller

  studies with a definitive outcome are needed.

      Q.  And should they have been conducted by

  independent researchers?

      A.  Yes.

      Q.  Now, do you believe that most scientists in the
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  scientific evidence in medical research.

      Q.  Okay.  And do you discuss those standards, for

  example, at conferences and in consultation with

  others?

      A.  Oh, absolutely.  I mean, it's also how we grade

  manuscripts when we evaluate them for -- in peer review

  or evaluate them on the editorial level.

      Q.  Thank you.

          Now, did there come a time when you were asked

  by the Federal Trade Commission to review the scientific

  evidence relating to POM juice and POMx?

      A.  Yes.

      Q.  And in connection with this request, did the FTC

  provide you with materials?

      A.  Yes.

      Q.  Now, did we just advise you that they been

  provided by the respondents?

      A.  Yes.

      Q.  Now, if you could look at CX 1292, appendices 2,

  3 and 4.

      A.  Okay.

      Q.  Are you familiar with those?

      A.  Yes.

      Q.  Do they show the documents that were provided by

  you -- to you by complaint counsel in 2010?
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      A.  Yes.

      Q.  And did you also review of the expert reports of

  Dr. Ornish and Dr. Heber?

      A.  Yes.

      Q.  And the documents attached to those expert

  reports.

      A.  Yes.

      Q.  Okay.  Were there included in the materials that

  complaint counsel provided to you a large number of

  articles reported on in vitro studies?

      A.  Yes.

      Q.  Did you review these articles?

      A.  Yes.

      Q.  And did this review include the articles

  mentioned in paragraph 30 of your report?

      A.  Yes.

      Q.  And -- but you reviewed many more than the ones

  you mention in paragraph 30.

      A.  Yes.

      Q.  Now, for example, did you review articles

  reporting on the results of studies that reported on the

  behavior of human plasma in vitro or studies on foam

  cells and microphages?

      A.  Yes.

      Q.  And at the transcript, did the transcript of
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  your deposition call foam cells "cell phones"?

      A.  Yes, actually.

      Q.  Just a little correction there.

          Is it your opinion that human metabolism and

  disease processes are very complicated and cannot be

  replicated in model systems such as the petri dish or

  test tube?

      A.  Yes.  They are very complicated and they cannot

  be replicated like that in a petri dish or in an animal

  model.

      Q.  So, for example, if you find a mechanism of

  action in an in vitro test, can you tell if the human

  body may have other mechanisms that counteract that?

      A.  Yes.  I mean, that's the -- that's the

  fundamental problem of in vitro research.  In vitro

  research studies single mechanisms.  Now, those

  mechanisms may or may not actually work or be active in

  intact people.  And furthermore, there are many other

 w nur bes the es in lcb

  reseaoxtsubYs 0 lcb



1451

  articles on tests in animals, including mice?

      A.  Yes.

      Q.  Why do researchers conduct animal studies?

      A.  Well, there are two reasons.  One is one has to

  do toxicology testing, so animal studies are absolutely

  essential for safety testing.  Then animal studies are

  useful for what we would call proof of principle.

          For example, a biochemical or molecular or gene

  target is identified, and that target is manipulated in

  animals, and one can see whether an agent or a food or

  whatever, a nutrient or a drug affects that target by

  creating, you know, elegant animal models that

  manipulate the target, the expression of the target.

          So that's fine, but it doesn't say what will

  happen when the same product or agent is given to an

  intact human.  The animal models for proof of principle

  are actually poorly predictive of what actually happens

  in a human being.

      Q.  And so, in your opinion, are the results from

  in vitro and animal testing alone enough to prevent

  reasonable scientists to conclude that a tested product

  will prevent or treat heart disease in humans?

      A.  In vitro studies and animal models are never

  sufficient alone to prove a benefit in humans.

      Q.  What if there's dozens and dozens of them?
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      A.  Well, I mean, no.  I mean, you can have a

  mountain of evidence in animals and in vitro studies

  that don't amount to anything with regard to whether

  that same agent is effective in humans.

      Q.  Thank you.

          You can turn in your binder to CX 542.

      A.  Okay.

      Q.  Is this one of the human studies that you were

  provided by complaint counsel?

      A.  Yes.

      Q.  Could you identify it.

      A.  Okay.  The title of it is Pomegranate Juice

  Consumption Inhibits Serum Angiotensin Converting

  Enzyme Activity and Reduces Systolic Blood Pressure.

  The authors are Michael Aviram and Leslie Dornfeld,

  published in Atherosclerosis in 2001.

      Q.  Could you summarize what was done in this

  study.

      A.  Okay.  Well, ten elderly patients with high

  blood pressure drank 50 -- were given 50 milliliters per

  day of pomegranate juice product for two weeks, so this

  was -- this was simply a before-after study.  There was

  no control group in this study.  And they measured serum

  angiotensin converting enzyme activity and blood

  pressure.
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      Q.  What were the -- is blood pressure a recognized

  surrogate for heart disease?

      A.  Yes, it is.

      Q.  And what about -- can I call this ACE,

  angiotensin converter enzyme?  Is that called ACE?

      A.  ACE.

          Well, that's not a recognized surrogate of

  cardiovascular disease.

      Q.  Now, what results were provided in this report?

      A.  Well, it was stated that serum ACE activity went

  down by 36 percent, and then it was also stated that

  seven out of the ten -- that the ten patients

  experienced a 5 percent reduction in systolic blood

  pressure.

      Q.  Was this a randomized, blinded or

  placebo-controlled trial?

      A.  No, it was not.

      Q.  So in your view, does this study provide

  reliable evidence of an improvement in ACE or blood

  pressure?

      A.  No, it doesn't.

      Q.  Why not?

      A.  Well, because there's no control group.

      Q.  Is blood pressure something that can change over

  time without an intervention?
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      A.  Blood pressure is one of those measurements

  that's notorious for changing over time.

          For example, there are seasonal effects on blood

  pressure.  Blood pressure goes up in the winter and down

  in the summer.

          Secondly, blood pressure typically goes down

  during the course of the first few weeks of measuring,

  so especially in a study like this, it's a two-week

  study, you expect blood pressure to go down somewhat.

  Anxiety, new situations raise blood pressure, and over

  time participants, patients, get used to the

  circumstances, and their blood pressure decreases.  And

  we have a term for that, "white coat hypertension."

          So blood pressure is one of those measurements

  that without a control group, changes are really

  meaningless.

      Q.  Could you turn to CX 611.

      A.  Okay.

      Q.  Is this also one of the studies that you

  reviewed for complaint counsel?

      A.  Yes.

      Q.  Could you identify it, please.

      A.  Okay.  This is a study.  The first author is

  Michael Aviram, and the title is Pomegranate Juice

  Consumption for Three Years by Patients with
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  group -- different group of people?

      A.  Yes, he did.

      Q.  Okay.  And what did he find?

      A.  Well, what he found was that the cholesterol

  content of the lesion -- of the lesions in the

  pomegranate group was less than the cholesterol content

  of the lesions in the other patients, the comparison

  group.

      Q.  And based on this, what did Dr. Aviram

  conclude?

      A.  Well, he concluded that pomegranate juice had

  some favorable effect at reducing cholesterol in the

  carotid artery lesions.

      Q.  And in your opinion, was that a reasonable

  conclusion?

      A.  Well, first of all, no.  On its face it's not a

  reasonable conclusion.  And that's -- I mean, that's --

  that's because the patients -- the patients taking

  pomegranate juice were not compared to a random -- there

  was no randomized control group at all, so he just had

  some comparison group that's unspecified as to what

  their characteristics were, how they were selected and

  what have you, and -- but -- you know, so I wouldn't

  even grant him that pomegranate juice reduced

  cholesterol content in the lesions.
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  Coronary Heart Disease.  It was published in the

  American Journal of Cardiology in 2005.

      Q.  Now, how many patients were involved in this

  study?

      A.  Okay.  There were 45 patients.

      Q.  And what product was tested?

      A.  Pomegranate juice.

      Q.  And was this a randomized, double-blind,

  placebo-controlled study?

      A.  Yes.

      Q.  And what tests were conducted?

      A.  Coronary perfusion was measured and then -- yes,

  coronary measure was measured.

      Q.  Were lipids and blood pressure also measured?

      A.  Yes.

      Q.  Now, turning to table 2, does table 2 report the

  results of the IMT -- excuse me -- the myocardial

  perfusion testing?

      A.  Yes.

      Q.  Now, what does it show -- looking at the summed

  rest score, the summed stress score and the summed

  difference score -- that's the SRS, the SSS and the

  SDS -- what do they show about these two groups at

  baseline, the pomegranate --

      A.  So at baseline the placebo group has a high --
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  has -- well, it has a 3.8 score and the pomegranate

  juice has a 1.9 score.

      Q.  So does that mean that the pomegranate juice

  people started off with a healthier summed rest score?

      A.  Yes.

      Q.  And what does this table show with regard to the

  end of the trial?

      A.  The end of -- in the summed rest score?

      Q.  Uh-huh.

      A.  So in the pomegranate juice group the summed

  rest score at three months was 2.2, a little bit higher

  than 1.9 at baseline, and in placebo it was 3.8 at

  baseline and went down to 3.1.

      Q.  So does this indicate a statistically

  significant difference in the summed rest score at the

  end of the trial?

      A.  At the end of the trial?

      Q.  Uh-huh.

      A.  Well, he does not indicate that it's

  significant, so I'm assuming it's not significant.

      Q.  What about the data for the summed rest score --

  excuse me -- the summed stress score?

      A.  So in the summed stress score a similar problem

  occurred, that at baseline the score in the pomegranate

  juice group was 6.4 and the sum in the placebo group was
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      Q.  And did the study report there were no

  statistically significant changes in angina?

      A.  That's correct.  It reported the angina episodes

  and stated that this difference is not -- was not

  statistically significant.

      Q.  And with regard to blood pressure, does table 3

  of this report provide blood pressure results?

      A.  Yes.

      Q.  And what does it show?

      A.  That showed no effect.

      Q.  Now, do you believe that this study suffers from

  limitations on its face?

      A.  Yes, it does.

      Q.  Is use of myocardial perfusion data as an

  endpoint a significant limitation?

      A.  Yes.  Well, it's a -- I mean, it's a

  biologically interesting process.  It's certainly a

  biologically clinically interesting process, myocardial

  perfusion.  But myocardial perfusion is not used as the

  primary outcome in studies of drug treatment in coronary

  heart disease.  It's just an interesting mechanistic

  study to use and to add to clinical trials that use

  more -- you know, more recognized, more solid clinical

  outcomes, or it's a clinical test to try to evaluate

  chest pain in people.
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      Q.  Now, would the summed stress score, the SSS,

  would that tell you, for example, if someone had

  angina?

      A.  Well, I mean, clinically it's a value that --

  yes.  I mean, clinically it's used to evaluate patients

  who have chest pain, you know, but if patients don't

  have chest pain, it doesn't necessarily indicate

  angina.

      Q.  Well, if you have a really bad summed score,

  does that predict a natural history outcome?

      A.  Yes.  That predicts a natural history outcome,

  so a bad stress score is certainly a prognostic

  indicator of cardiac problems down the road.

      Q.  And of the three summed scores reported in

  Dr. Ornish's report, is the SSS particularly validated

  to predict natural history outcomes such as myocardial

  infusion (sic)?

      A.  Infarction.

      Q.  Infarction?

      A.  Correct.  The SSS score in -- yes, is --

  according to the leading textbook of cardiology,

  Braunwald's textbook, the chapter on nuclear cardiology

  states that, that SSS is particularly the most validated
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  composed -- is composed of essentially infarcted

  myocardium or dead heart muscle plus heart muscle

  that -- plus areas that are -- that have a functional

  deficit, so it's a combination of the effects of

  myocardial infarction and functional deficits.

      Q.  But the changes in summed scores over time,

  have they been validated as a reliable surrogate

  endpoint?

      A.  Well, those really are not used in clinical

  outcome studies when you're evaluating treatments that

  prevent or treat heart disease.

      Q.  So Dr. Ornish reports on three myocardial

  perfusion outcomes, the SSS, the SDS and the SRS; is

  that correct?

      A.  Correct.

      Q.  Now, when there are three possible outcomes, is

  a p-value of .05 or close to .05 generally considered to

  be a statistically significant effect?

      A.  Correct.

      Q.  There was --

      A.  Yes, a .05 is generally the standard for

  demonstrating an effect.

      Q.  But where there are three possible outcomes, in

  that instance -- three possible primary outcomes, in

  that case is a p-value of .05 statistically
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  significant?

      A.  Oh, okay.  I'm sorry.  I didn't get your

  question.

          So yeah, I mean that -- when there are primary

  multiple primary -- well, when there are multiple

  outcomes, you get -- then a p-value of .05 is not, you

  know, really the same thing as -- it doesn't convey the

  same level of confidence than in a situation where there

  is one primary outcome.

          You see, a p-value of .05 means a 1 in 20 chance

  of -- you know, a 1 in 20 chance that the result is

  false and due to chance -- okay -- a 1 in 20 chance, so

  if you have one outcome, you've got one shot at that

  1 in 20 chance.  If you've got three outcomes, you've

  got three tries or three throws of your 1 in 20 dice.

  If you've got ten outcomes, you've got ten choices --

  you've got ten chances, so if you've got ten chances,

  you know, it's most -- it's very likely that one is

  going to hit.  That's the problem of an unadjusted

  p-value.

          So if you have three outcomes like in this case,

  none of which are specified as a primary outcome, you've

  got SSS, SRS and SDS, then a p-value of exactly .05,

  which is what they found, is not -- is really not as

  impressive as a p-value of 5 percent.
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      Q.  Now -- and here, where there are changes in the

  SDS but not in clinical outcomes such as angina, is it

  clear that the SDS change would be clinically

  meaningful?

      A.  Well, that's the whole question about the SDS.

  SDS is a functional -- it's sort of a functional test.

  And like the textbook said, that really is the

  combination of structural and functional that has the

  closest relation to prognostic information.  And again,

  it only makes sense because the SSS includes dead

  tissue.

          So let's say a patient during the study has a

  silent myocardial infarction.  That causes dead heart

  tissue, dead heart muscle, and that would be seen in the

  SSS.  It would not be seen in the SDS, so you'd never

  want to take out -- you know, I mean, more dead heart

  tissue is bad.  You don't want to take that out of your

  resultn8ultnSA takyadnever of your
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  data.

      A.  That's correct.

      Q.  And when you -- turning back to -- excuse me --

  table 2, how many patients did they give data for?

      A.  39.

      Q.  Okay.  So --

      A.  Two that are unaccounted for it seems.

      Q.  Now, where there's a p-value very close to .05,

  is an alteration of the sample size potentially

  critical?

      A.  Oh, absolutely.  I mean, there are two -- you

  know, two subjects who are just unaccounted for, it

  could easily change that p-value, well, in either

  direction, to make it stronger or to make it weaker.

      Q.  Now, in a situation like this, would you

  typically expect to see results for all of the patients

  that were originally randomized to treatment or

  control?

      A.  Yes.

      Q.  So Dr. Ornish's study did not follow the

  intention-to-treat analysis that is the standard for

  clinical trials?

      A.  It did not.

      Q.  Now, given the differences between the juice

  and placebo members in this trial, would you have
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  predicted that -- the baseline differences -- would you
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  baseline will have a -- will show some decrease in those

  higher values over time.  In other words, it regresses

  or decreases toward the average value, the typical

  value.

          That happens a lot with something like blood

  pressure, which is there's a lot of bouncing around in
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  differences were addressed through the statistical

  analysis?

      A.  No, I don't see any evidence that that

  occurred.

      Q.  Okay.  Now, in your report you state that this

  study suffers from limitations on its face.

          Are the issues that we just discussed, that is,

  the use of myocardial perfusion data, inconsistent

  number of patients, focus on the SDS score rather than

  the SRS and the SSS, use of a p-value of .05 when there

  were three potential outcomes, are those the limitations

  on the face of this study?

      A.  Correct.

      Q.  Now, given these limitations, do you have an

  opinion with regard to whether experts in the field of

  cardiovascular disease would consider the results of

  this study to reliably support the proposition that

  pomegranate juice provides a prevention -- a benefit in

  the prevention or treatment of heart disease?

      A.  Let me -- I mean, the conclusion is that

  pomegranate juice did not have those beneficial

  effects.

      Q.  Did you review additional documents related to

  this study?

      A.  Yes.
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      Q.  Did they include the study protocol,

  Dr. Ornish's fact testimony, and other related

  documents?

      A.  Yes.

      Q.  Could you turn to CX 599.

      A.  Okay.

      Q.  Could you identify this document.

      A.  Yeah.  This is the Beverage Study I protocol.

  That's the perfusion study.

      Q.  And what did this document reveal in terms of

  the planned duration of the study?

      A.  That it would be one year, twelve months.

      Q.  And did you also review CX 633?

      A.  Yes.

      Q.  Could you identify that document.

      A.  Okay.  This is -- these are notes from a team

  meeting, Dr. Ornish's team meeting, research team

  meeting.

      Q.  What did this document show you?

      A.  Well, you know, the upper part, the upper panel

  in that document summarizes a discussion that occurred,

  and what it says is that -- well, I'll just read it:

          "Dean says the good news is, after reviewing

  data, the research shows that ischemia is reduced with

  the sum difference score of 4.33 to 3.63.  Dean wants to














