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P R O C E E D I N G S



JUDGE DAVIDSON:  We are on the record.



Do we have any preliminary matters from the parties?



MS. ZUCKERMAN:  No, your Honor.



MR. NICHOLAS:  No, your Honor.



MR. KRAUSS:  No, your Honor.



JUDGE DAVIDSON:  Well, I have one myself.  As you know, I think I have said before, the record in this proceeding is rather large.  It contains an awful lot of things which I feel are duplicative and some of which are unnecessary.



I've reviewed my notes from the last couple of days and I assume everyone -- counsel all have copies of the joint stipulations, the revised joint stipulations.  And my notes indicate that too many questions have been asked of witnesses on the stand that are already covered by the joint stipulations.



Now, that just adds to a voluminous record that I don't need.  I have enough problem going through this record.  Now, I'm not going to say -- of course the cross examination this point has been conducted by Bayer but it's not limited to the cross.  Some of the redirect has done the same kind of things.



So I'm giving you fair warning that if I see questions asked that are covered by joint stipulations and it continues, it will violate my original warning that I want cross examination to be conducted efficiently and succinctly, not to burden the record with unnecessary questions, unnecessarily information.



So if it continues and I notice more than one question that's already covered by joint stipulations, you run the risk of having your cross examination terminated.



MR. KRAUSS:  Your Honor, may I address that just briefly?



JUDGE DAVIDSON:  Yes.



MR. KRAUSS:  Thank you, your Honor.  Gregory Krauss on behalf of Bayer.



In some instances, the witness's testimony may somewhat contradict a joint stipulation, so would we be allowed to address --



JUDGE DAVIDSON:  No, because you have -- unless it's preliminary to getting the witness to change his testimony.  But if it's in the record as a joint stipulation, that's evidence.  The witness can say what he wants to say.  You gentlemen and ladies stipulated that that's the evidence in the case.



MR. KRAUSS:  That's right, your Honor.  Thank you.



JUDGE DAVIDSON:  Okay.  All right.  I think we're ready for Dr. Angulo.



MS. ZUCKERMAN:  Your Honor, the Center for Veterinary Medicine would like to call Dr. Angulo to the stand.

Whereupon,


FREDERICK ANGULO

was called as a witness and, having been duly sworn, was examined and testified on his oath as follows:



JUDGE DAVIDSON:  Please be seated.  Give your full name and address to the reporter.



THE WITNESS:  My name is Frederick James Angulo.  My address is 2520 Oak Crossing Drive, Decatur, Georgia 30033.



MS. ZUCKERMAN:  Your Honor, may I approach the witness?



JUDGE DAVIDSON:  Certainly.



MS. ZUCKERMAN:  I'm handing the witness Exhibit G-1452.


DIRECT EXAMINATION



BY MS. ZUCKERMAN:


Q
Dr. Angulo, do you recognize this?


A
I recognize this.


Q
Would you please identify it?


A
This is my direct witness testimony and its attachment.


Q
Would you please turn to page 17?  Is that a copy of your signature at the bottom of the page?


A
This is a copy of my signature.


Q
Have you reviewed your testimony since you signed it?


A
Yes.


Q
Is there anything that you would like to correct in your testimony or in any attachment to your testimony?


A
I would like to make a correction on page 9 of my testimony. 


Q
Would you please explain what that correction is?


A
On page 9, line number 48, where it says the 12-month population-based case-control study was conducted in the seven FoodNet sites; Connecticut, Georgia, Minnesota, Oregon, and selected counties in California, Maryland, and New York, that's an imprecise statement.



It should read it was conducted in seven FoodNet sites, Georgia, Minnesota, Oregon and selected counties in California, and the rest.  It was not -- 

so --


Q
Is there anything else?


A
I'd like to correct on page 10 -- excuse me -- on page 8 -- pardon me.



I'd like to correct on page 8, line 17, when we talked about the proportion of jejune isolates resistant to Ciprofloxacin, the variation from year to year in between sites should -- incorrectly states at the end of that statement on line 17, 30 percent in Connecticut and Georgia in 2001.  That clause -- that end of that sentence should say 30 percent in Connecticut in 1999.


Q
Is there anything else?


A
I'd like to add for clarification that although my witness testimony reference -- or statement is correct, for clarity, on attachment number 3, the risk -- the case control study draft manuscript by Cindy Friedman, that there are a coup -- that there are -- an inversion in both the abstract and in the text, although the table is correct, and I cite the table in my testimony so my testimony is correct.



But just for clarity, on page 3 of the abstract in the middle where it states in parentheses adjusted odds ratio, the second adjusted odds ratio of 1.7 should actually be 2.5 and the third adjusted odds ratio should be 1.7 instead of 2.5.  And it is the same correction in the text.


Q
And what page is that in the text?



MR. KRAUSS:  Your Honor --



THE WITNESS:  That's on page 10 in the text.  The last paragraph of page 10 in the text.



MR. KRAUSS:  Your Honor, the witness is correcting an attachment to his testimony that he didn't offer?  I don't understand that.



JUDGE DAVIDSON:  I don't understand it, either.  Could you explain that?  Did you author the attachment?



THE WITNESS:  I'm a member of the -- my branch authored that attachment.  I cited -- it's from our team and --



JUDGE DAVIDSON:  Did this error occur before it was published, after it was published?  When did the mistake occur in the attachment, if it is a mistake?



THE WITNESS:  The attachment is a draft manuscript that's going through CDC clearance and when it was in the clearance process, we detected this error which I only raise because in the -- as I read through the commentary of my witness testimony, there was an issue raised about this error.  So for clarity I thought I would demonstrate -- agree with this correction.  My written testimony --



JUDGE DAVIDSON:  I understand your written testimony already has that information in it.  I don't think you can correct the attachment unless it's something that you personally authored by yourself.



I'll give you an opportunity, which I've already done, I think, to explain what happened and why there's a difference, and that's as far as you can go. But you can't correct the attachment, okay?



THE WITNESS:  Okay.



JUDGE DAVIDSON:  I think he's already explained it.  If you want to ask him another question about it, feel free.



MS. ZUCKERMAN:  Those were the only questions.



BY MS. ZUCKERMAN:


Q
Anything else, Dr. Angulo?


A
No, thank you.


Q
Thank you, Dr. Angulo.  Dr. Angulo is now ready for cross examination. 



JUDGE DAVIDSON:  Mr. Krauss, you may proceed.



MR. KRAUSS:  Thank you, your Honor.


CROSS EXAMINATION



BY MR. KRAUSS:


Q
Dr. Angulo, good morning.


A
Good morning.


Q
My name is Gregory Krauss.  I represent Bayer Corporation.  Before we get started, can I just set one ground rule, that would you wait till I finish my questions before you start to answer and I will wait till you finish your answer before I start the next question, as I'm sure Madam Court Reporter will appreciate that.



Is that okay?


A
Yes.



JUDGE DAVIDSON:  As long as we're setting ground rules, you also have the opportunity to explain your answer when counsel wants a yes or no.  You can explain the yes or no before he asks the next question -- he or she.



Go ahead.  Proceed.



MR. KRAUSS:  Thank you, your Honor. 



BY MR. KRAUSS:


Q
Dr. Angulo, you work for the Centers for Disease Control and Prevention, don't you?


A
Yes.


Q
And what is your title there?


A
I am a medical epidemiologist.  That's my position title.


Q
You're the chief of a certain branch, aren't you?


A
That's correct.  My task is I'm the chief of the Foodborne Disease Active Surveillance Network, FoodNet, and the National Antimicrobial Resistance Monitoring System, NARMS, and also Global Salmonella Surveillance System, the unit that covers those three activities.


Q
Now, CVM's counsel gave you a copy of your testimony and directed you to the signature page, which was page 17.  You signed that on or about December 6, 2002, didn't you?


A
I believe I did.


Q
And at the time you signed it, you declared that you were signing it under penalty of perjury, that the foregoing is true and correct, didn't you?


A
Yes.


Q
Did you draft your testimony yourself?


A
Yes, I did.


Q
All of it?


A
I drafted the testimony myself, in its entirety.


Q
I understand from your testimony you're a veterinarian, is that right?


A
That is correct.


Q
And you have a Ph.D. in epidemiology?


A
Yes.


Q
And you're the lead scientist at the CDC on the epidemiology of antimicrobial resistance in foodborne bacteria.  Is that right?


A
Yes.


Q
And you've testified that you've conducted extensive research on antimicrobial resistance in foodborne pathogens.  Isn't that right?


A
Yes.


Q
And in fact, in your testimony you describe yourself as a veterinary epidemiologist, right?


A
Yes.


Q
This morning you said you were a medical epidemiologist.  What's the difference?


A
Medical epidemiologist is the job series title or position I'm assigned to, which can -- veterinarians can apply to and physicians can apply to and Ph.D. epidemiologists can apply to.  I'm in a billet of a medical epidemiologist.


Q
You're not a medical doctor, are you?


A
No.


Q
And you do not have any advanced degrees in microbiology, do you?


A
Let me just -- excuse me.  Your question was are you not a medical doctor, are you?  And the answer is yes, I am not a medical doctor.  I'm sorry.  I said no.



JUDGE DAVIDSON:  That's the previous question.



THE WITNESS:  The previous question was -- sorry.  Your question --



MR. KRAUSS:  Let me ask it again.



THE WITNESS:  Yes.  Thank you.



BY MR. KRAUSS:


Q
You are not a medical doctor, are you?



JUDGE DAVIDSON:  How about are you a medical doctor?



MR. KRAUSS:  Thank you, your Honor.



BY MR. KRAUSS:


Q
Are you a medical doctor?


A
No.


Q
Do you have any degrees in -- advanced degrees in microbiology?


A
No.


Q
Do you have any advanced degrees in veterinary microbiology?


A
No.


Q
Are you a poultry veterinarian?


A
I am not.  I have a master's in microbiology with an emphasis in microbiology from the University of San Francisco in 1979.


Q
Okay.  I asked you whether you were a poultry veterinarian.  Are you?


A
No.


Q
Are you a diplomate of the American College of Poultry Veterinarians?


A
No.


Q
Are you a member of the American Association of Avian Pathologists?


A
Yes, but my dues are past due.



(Laughter.)



MR. KRAUSS:  Let me show you this invoice.



(Laughter.)



BY MR. KRAUSS:


Q
Now, Dr. Angulo, let me go over some terms with you.



MR. KRAUSS:  I know I did this with the prior witness, but, your Honor, I want to make sure that this witness and I can come to an understanding of certain epidemiology terms, if you don't mind.



JUDGE DAVIDSON:  Go ahead.



BY MR. KRAUSS:


Q
As an epidemiologist, would you agree that an incidence rate for a disease is that number of cases over a defined period of time in a defined population?


A
I would not agree with that statement because I don't agree with the term incidence rate.  I understand the term incidence and I agree that the incidence is the defined number of cases over a population for a specific period of time.  That's incidence.  I would not call it incidence rate.


Q
So if a textbook on epidemiology defined incidence rate as the number of cases over a defined time period in a defined population, that would be wrong, in your view?


A
It gets to an issue of terminology and in most modern epidemiology textbooks, which at this Ph.D. program where I was trained, the textbook was by Rothman and by Greenland, and my advisor was Sander Greenland.



And we stuck very closely to a strict terminology and in that terminology, incidence is a term but incidence rate is redundant because of course incidence -- it means rate.  So you wouldn't -- so incidence is a specific epidemiological term.  Incidence rate, which exists in some old textbooks, is not the modern term.


Q
I see.  So you don't have a problem with the definition.  You just don't like to add on the word rate as being extraneous.  Is that right?


A
That's correct.  It's not a precise term.


Q
Okay.  And in your work in terms of studying foodborne illness, would you agree that incidence is often reported as cases per 100,000 per year for foodborne illnesses?


A
Yes.


Q
And in your work, annual incidence are used by epidemiologists to track trends over time, aren't they -- or isn't it?


A
Would you please ask a more precise -- again, it's also -- I -- the terminology annual incidence is also not a precise epidemiological term because incidence is a specific -- is number of cases in a period of a time which can be a year or it can be 10 years.  So we don't tend to use the term annual incidence.  We talk about incidence in a specific period of time. 



So that's a terminology question.  We use incidence to compare changes -- to compare an incidence of today's date versus a previous year's date which, you must be careful because that's not necessarily a trend analysis.



A trend analysis is actually -- has also a jargon or epidemiological term -- there's a statistical science or approach of trend analysis.  So if -- so we definitely use incidence to track changes in disease over time, but I would not say we use incidence necessarily to track a trend because that implies trend analysis, which actually is a -- again, is a terminology issue.


Q
And that's why we're going through this, Dr. Angulo, so I can make sure we get -- that I get the terminology down.



So you would agree with me that incidence is used by epidemiologists to track trends over time?


A
No.


Q
But not annual incidence.


A
No.  I'm sorry.  I would agree that incidence is used to track changes in disease between certain times, yes, but I would not use the word trend unless we introduce the science -- or the approach of trend analysis.



Trend, as I -- trend is -- trend implies trend analysis, which is actually a whole approach to trying to look at the changes in incidence over time and we don't -- so I have to disagree with your statement.  But I agree that we use incidence to track changes in disease.


Q
Okay.  That's good.  Thank you.  Let me ask you about another term.  Confounding.  Now, let me make sure I get this right and that you and I can come to an understanding of what this concept in epidemiology is, okay?



Would you agree that confounding is the distortion of an exposure disease association by the effect of some third factor?


A
That's an overly broad statement because I can influence -- I agree that a confounder will have that  -- can have that effect but there's other things that can cause that effect, also.  The distortion between exposure and outcome can be distorted by the effect of  modifiers or co-variates.  In other words, a strong risk factor for the outcome can distort the impact from exposure.



So that is -- I wouldn't use the definition you've provided as a precise definition of confounding or confounder.


Q
Well, let me make sure that I got it right out of the textbook.  Are you familiar with Field Epidemiology by Gregg?


A
It was not the textbook that we studied.  I don't believe it would be judged in schools of public health as a lead textbook.


Q
Have you heard of it?


A
I have heard of it, yes.


Q
Do they use it at the CDC?


A
Some groups may.  We tend to use Rothman and Greenland, which is Modern Epidemiology, which is the textbook at the University of California - Los Angeles, and it's the one that's most widely used, in my understanding.


Q
So when this textbook says confounding is a distortion of an exposure disease association by the effect of some third factor, you don't agree with that definition?  Do you want to see it?


A
I don't believe that's a definition.  That's just stating what confounding can occur but that's not a precise definition of confounding.


Q
But do you agree that confounding is a distortion in the exposure disease association by a third factor?



MS. ZUCKERMAN:  Objection, your Honor.  Asked and answered.



JUDGE DAVIDSON:  I'll let him answer.  Go ahead.



THE WITNESS:  I agree it can have that effect.  I do not agree that it is solely related -- has that impact -- has that consequence.  As I explained, there's other factors that can cause that distortion, not confounders.



BY MR. KRAUSS:


Q
And what are those other factors?


A
Effect modification.  Effect modifiers can distort the effect between exposure and outcome.


Q
Anything else?


A
I think a strong independent risk factor, not necessarily effect -- again, effect modification has a very strict epidemiological definition but there are also just strong co-variates.  In other words, a variable that's strongly associated with an outcome, that variable can influence the association between the exposure and the outcome.


Q
So, so far, if I've got this right, you've got three things that can affect or distort an exposure disease association, right?  It can be, by your view, the confounder can do that --


A
Yes.


Q
--  an effect modifier can do that --


A
Yes.


Q
-- and a strong co-variate will do that.


A
That is correct.  But the first two are much more -- have much more influence than the latter.  But yes, that's correct.


Q
Is there anything else in your view that can distort the exposure disease association other than what you just mentioned?


A
There's many things that can distort an exposure disease association.  Inherent bias in the way that you classify either the outcome or the -- or not just even inherent.  Bias in the way you classify the exposure and classify the outcome, either/or can influence the association between the exposure and the outcome.


Q
Would that include biases introduced by data collection methods, for example?


A
Certainly they could.


Q
Okay.  Now, I gave you what I thought as a non-epidemiologist my definition of confounder was.  I'd like to get your definition.



What is a confounder, Dr. Angulo?


A
Well, a confounder -- in my mind it can be a apriority confounder, a confounder that we understand is expected to be present in a data set and that can -- and also you can have potential confounders that might occur in the data set that may not necessarily be -- that may not be apparent before the analysis.



But regardless, in both instances, confounder is -- to be a confounder, a confounder has to be an independent risk factor for the outcome and associated with the exposure.  To actually show up in a data set, it would have to have both those associations, independent risk factor for the outcome associated with the exposure.


Q
Okay.  So, now, I'm following you and learning here.  A confounder is a third factor that is an independent risk factor for the outcome you're studying and is associated with the exposure.  Is that right, Dr. Angulo?



MS. ZUCKERMAN:  Objection, your Honor.  Asked and answered.



JUDGE DAVIDSON:  It's all right.  Let him answer.



THE WITNESS:  That's correct.



BY MR. KRAUSS:


Q
Would you agree with me that in epidemiology, the fact that an outcome is associated with an exposure does not mean that the outcome is caused by the exposure?


A
Caused -- causation has also a very strict epidemiological definition and there actually is a whole approach to trying to create enough -- to create the body of evidence that would allow someone to make the judgment of causation.


Q
Is that known as causal analysis?


A
No.


Q
What is it known as?



MS. ZUCKERMAN:  Objection, your Honor.  It seems like the witness was interrupted when he was giving his answer.



JUDGE DAVIDSON:  Well, he has the right to explain, as I said before.



Go ahead and explain your answer.



THE WITNESS:  Could you repeat the question?  I was trying to answer so --



BY MR. KRAUSS:


Q
Let me go back to my original question, Doctor.


A
Thank you.  Thank you.


Q
Would you agree with me that in epidemiology, just because an outcome is associated with an exposure does not mean that the outcome is caused by the exposure?


A
Very good.  Yes.  I would agree that -- again, the problem is the term in causation in that I agree that a central feature of agreeing on causation is having studies that show an association between exposure and the outcome.



I also agree that it's not sufficient to just have a single piece of epidemiological evidence that is -- that demonstrates an association between an exposure and outcome that most -- to conclude that it is in fact -- that that exposure caused that outcome.



What -- the judgment of causation, and it is a judgment, is based upon a body of evidence that allows people to then conclude or to have their judgment that there is a causation involved.



JUDGE DAVIDSON:  Excuse me.  I think you read too much into the question, okay?  As I recall, the question was is it necessarily -- if there's an association, does it necessarily equate with causation.  It seems to me -- I mean, I'm not a scientist, but it seems kind of simple.  You know, when you use the word "necessarily," that means, well, of course not.



That doesn't mean that the rest of your answer isn't correct, but I don't think that was part of the question.



MR. KRAUSS:  Thank you.



THE WITNESS:  All right.



BY MR. KRAUSS:


Q
So, Dr. Angulo, when epidemiologists conduct case control studies and study risk factors and they find an association between an exposure and an outcome and they define -- and it's an association, that doesn't mean it's a cause, does it?


A
It's a -- it does not mean it's a cause.  It's part of the evidence necessary to judge it as being a cause but it's not sufficient in and of itself to judge causation.


Q
Let me get back to confounding for just a minute.  This case is about the use of Enrofloxacin in poultry, isn't it?


A
Yes.


Q
And whether the use of Enrofloxacin in poultry is having some human health impact on the United States population, right?


A
Yes.


Q
And whether it has an adverse human health impact on the United States population, right?


A
I believe so.


Q
And it's about whether use of Enrofloxacin in poultry is creating resistant -- Fluoroquinolone resistant Campylobacteriosis or -- I'm sorry -- Fluoroquinolone Campylobacter that can be transferred to humans and cause resistant -- Fluoroquinolone resistant Campylobacteriosis in humans, right?


A
Correct.


Q
Campylobacteriosis is a gastrointestinal disease, right?


A
In most cases, yes.  It also can cause blood stream infections, but in most cases, yes.


Q
Those are rare, aren't they?


A
There are hundreds of cases a year in the United States.


Q
But compared to the total number of Campylobacter infections, blood stream infections are rare, aren't they?


A
Because there are millions of cases of Campylobacter.


Q
Millions or 1.4 million?


A
There are millions -- there are over -- there are millions of cases of Campylobacter.  There's 1.4 -- we estimate that there are 1. -- with the latest data, 1999, that there are 1.4 million cases a year.  There are millions of cases.



JUDGE DAVIDSON:  Let's not quibble.



THE WITNESS:  I didn't say number of years.



MR. KRAUSS:  Thank you, your Honor.



BY MR. KRAUSS:


Q
And the adverse human health impact of a Fluoroquinolone resistant Campylobacter infection, if I understand CVM's position, is a longer duration of diarrhea in a resistant infection versus a susceptible infection, right?


A
That's one of the adverse effects.


Q
And there have been some studies that you referred to in your testimony, for example the Kirk Smith study that you say supports the idea that resistant infections will result in a longer duration of illness, right?


A
There are reports -- I have most knowledge of the study that CDC did but there was also a study in Kirk Smith that -- Kirk Smith study in Minnesota that demonstrated a longer duration of diarrhea associated with a resistant infection.


Q
Okay.  Now, you've testified that a confounder is an independent risk factor for the outcome and also something that's associated with the exposure, right?


A
Independent risk factor for the outcome and associated with the exposure, yes.  That's a definition of confounder.


Q
Now, in the Kirk Smith study, if -- this is a hypothetical -- if foreign travel -- persons in the study who had undertaken foreign travel -- is an independent risk factor for the outcome in resistant -- Fluoroquinolone-resistant Campylobacter infection, and foreign travel is also associated with -- strike that.



MR. KRAUSS:  Your Honor, I need to start over on that one.



JUDGE DAVIDSON:  Go ahead.



BY MR. KRAUSS:


Q
If foreign travel is an independent risk factor for the outcome, a longer duration of diarrhea, and foreign travel is also associated with the exposure for Fluoroquinolone-resistant Campylobacteriosis, would that be a confounder?


A
Would you mind rephrasing the question, since it's hypothetical, out of the Kirk Smith context?


Q
Sure.  Take it out of --


A
Because -- thank you.


Q
In general, in a case-controlled study that's looking at duration of diarrhea, okay, if foreign travel is associated with both resistant infections and longer duration of illness, would you agree that that would be a confounder?


A
If international travel is associated as an independent risk factor for the outcome of interest, duration of diarrhea and is associated with the exposure of interest, Fluoroquinolone resistance, I would say international travel is a confounder and needs to be -- would need to be addressed.


Q
Now, your testimony discusses FoodNet and that's the Foodborne Diseases Active Surveillance Network, isn't it?


A
Yes.


Q
And FoodNet conducts surveillance or clinical laboratory isolations of certain enteric bacteria; isn't that right?


A
That's correct.


Q
And what's an enteric bacteria?


A
Enteric means intestinal tract and so it's bacteria that are largely in the intestinal tract.  And those are the grahms negative bacteria which include the E. coli and Campylobacter and Salmonella.


Q
Okay.  So FoodNet surveillance includes Campylobacter, doesn't it?


A
Yes.


Q
And it includes Salmonella, right?


A
Yes.


Q
And E. coli?


A
Yes, E. coli -- pardon me -- Chicatoxin-producing E. coli of which O157 is one type.  It's not all E. coli.


Q
And Chagilla?


A
Yes.


Q
And others, right?


A
Yes.


Q
And NARMS is National Antimicrobial Resistance Monitoring System for Enteric Bacteria.  Is that right?


A
Yes.


Q
And that monitors antimicrobial resistance among foodborne enteric bacteria, right?


A
Yes.


Q
And Campylobacter is included in that, right?


A
Yes.


Q
And Salmonella and E. coli and Chagilla, right?


A
Yes.


Q
And you are one of the designers of NARMS, right?


A
Yes.


Q
And you designed it along with Dr. Tollefson and Dr. Fedorka-Cray, am I right?


A
We design -- in broad sense, yes, I would -- but in terms of designing the animal -- the human side that we at CDC monitor, Dr. Cray and Dr. Tollefson have less design contribution.  It certainly was not solely my design.



So in terms of developing the concept of the system, yes, it was a tripartite design that represents the USDA, FDA and CDC together designed it, which the three scientists that you mentioned had a leading role but certainly not the only role in designing it.


Q
And your role focused on the human part of NARMS.  Am I right?


A
In the beginning, that is correct, although we have since evolved to a third arm of NARMS which includes retail food, which I have been involved as a consultant to help design that part, and that's actually FDA's arm.  So I have had some contribution in that also.  But in the human side, yes, my focus.


Q
Okay.  So the original design of NARMS before the retail arm was added, you were focused primarily on the human side.


A
Yes.


Q
And as it's evolved after 2001, you're getting involved in the retail side.


A
Yes.


Q
And NARMS' activities are conducted within the framework of the FoodNet surveillance.  Is that right?


A
That's not entirely precise.  NARMS is actually nationwide, and NARMS' surveillance is in all state health departments.  In NARMS we do surveillance for those organisms that you mentioned, Salmonella, et cetera, and we also have Campylobacter surveillance within NARMS and the Campylobacter surveillance of NARMS is done within those 10 health departments that are the FoodNet health departments.



So if your question is NARMS Campyl surveillance, is it done within the context of FoodNet, the answer is yes.  NARMS surveillance is larger.


Q
Okay.  Thank you.  And FoodNet is different than NARMS, isn't it?


A
Yes.  A different name.  I mean, different in many ways.


Q
They put out separate annual reports, right?


A
Yes.


Q
So in a given year we may see a 1999 FoodNet report and a 1999 NARMS report, right?


A
Yes.  Our there are staff at CDC that's common to both systems and can go back, so there's much synergy between the two and much additional activity that they both focus on.


Q
Would it be fair to say that they're interrelated?


A
Yes.


Q
Now, we mentioned incidence earlier.  In fact, your testimony discusses Campylobacter incidence, doesn't it?


A
Yes.


Q
And in that framework of your testimony, incidence is reported in terms of 100,000 cases per year.


A
Yes.


Q
Now, Baytril was approved in 1996, wasn't it?


A
Yes.


Q
And the overall estimated incidence of Campylobacter infections has fallen from 24.7 infections per 100,000 persons in 1997 to 15.4 infections per 100,000 in the United States in 2000, hasn't it?


A
I'm not sure that that's the precise numbers.  We use as baseline in FoodNet 1996.  In my testimony, when I talked about change I talked about baseline 1996 and I believe my testimony talks about the change through 2001, not 1997 through 2000.



I guess my testimony -- so in the FoodNet reports, we talk about the change in the incidence from 1996 through 2001.  In my testimony, as I tried to look specifically to the con -- to the interrelationship between NARMS and FoodNet, I talked about the change between 1997 and 2001, although in our FoodNet reports we talked about 1996 as really the baseline of FoodNet.


Q
Dr. Angulo, I've got to agree with Judge Davidson.  You're reading too much into the question.



MS. ZUCKERMAN:  Objection, your Honor.



JUDGE DAVIDSON:  Well, it's -- you know, you can explain the answer after you give it, but try and concentrate on the question.  I know his questions are not always that succinct because they ramble on a little bit sometimes, like the use of double negatives, but anyhow --



MR. KRAUSS:  I'm not in any way trying to do that --



JUDGE DAVIDSON:  I know you're not, but it makes it more difficult.  And all witnesses, including, I assume, witnesses representing -- that you bring up will be very cautious not to say something that will hurt their case, so they're always trying to make sure they're not admitting something they shouldn't.



But if the questions are a little bit more direct and simpler, then maybe the answers will be the same way.



MR. KRAUSS:  Okay.



JUDGE DAVIDSON:  All right.



BY MR. KRAUSS:


Q
Dr. Angulo, will you turn to page 4 of your testimony, line 43 through page 5, line 3?  Have you had a chance to review that?


A
Yes.


Q
I'm going to ask my question again, hopefully without any double negatives, and see if we can get an answer.



My question is the overall estimated incidence of culture-confirmed cases of Campylobacter infections has fallen from 24.7 infections per 100,000 in 1997 to 15.4 infections per 100,000 in 2000, hasn't it?


A
No.  Did you say 15.4?  I'm sorry.


Q
Yes.  15.4.


A
Yes.  That's correct.


Q
Thank you.  Now, you correctly stated that you actually go on to 2001 so let me ask that, too.



Referring now to page 5, lines 5 to 13, and in particular line 8, let me ask you this.  The overall estimated incidence of culture-confirmed cases of Campylobacter infections has fallen from 24.7 infections per 100,000 in 1997 to 13.8 infections per 100,000 in 2001, hasn't it?


A
Yes.


Q
Let me turn your attention to paragraph 7 of your testimony.



JUDGE DAVIDSON:  What page is that on?



MR. KRAUSS:  Yes, your Honor.  Page 3 is where it starts, on the bottom.



JUDGE DAVIDSON:  Thank you.



BY MR. KRAUSS:


Q
Now, this paragraph relates to the representativeness of FoodNet and NARMS, doesn't it?


A
Yes.


Q
And NARMS gets its isolates from state health departments participating in FoodNet, right, for Campylobacter?


A
In large part, yes.


Q
I think your problem with my question is I didn't specify human NARMS, correct?


A
There are currently 10 participating sites in FoodNet and therefore in NARMS Campylobacter.  One of the 10 is just in its pilot phase; that's New Mexico.  There are 9 other states.  Of those 9 other states, one of those states, Georgia, does not send their isolates to their state health department.  They send it directly to us.



So in 8 of the 9 states, yes, we receive the isolates from the state public health laboratory.  One, we receive it directly from clinical laboratories and it does not come through the state health department laboratory.


Q
Okay.  The state health departments that participated in FoodNet were not chosen to be representative of the United States population, were they?


A
No.  Well, for the first 9, that's correct.  The tenth site was chosen specifically for geographic representation, New Mexico.


Q
When was that added?


A
That was added in 2002.


Q
And NOOH in this case was filed on October 31, 2000, wasn't it?  You don't know?


A
I assume.


Q
If the FoodNet catchment area -- do you understand what I mean by that, Dr. Angulo?


A
Yes.


Q
If the FoodNet catchment area is representative of the United States population, it would be by coincidence and not by design, isn't that right?


A
I don't believe that's true.


Q
Well, you just testified that they weren't chosen to be representative.


A
No.  When the resources were provided to develop the CDC's emerging infections program, which FoodNet is the core element of, when the emerging infections program was designed, it was purposely designed to achieve a coverage of the U.S. population of about 10 percent because of the judgment that when you have 10 percent of a total, you were -- even though the sites are not drawn because of -- randomly drawn geographically, with a 10 percent collection of all the data within a total, you will reflect the representationess.



So it was a conscious decision to have 10 sites to generate a high enough population to achieve representation of the U.S.  But you are correct in saying when the awards were given it was not based upon where they were geographically or upon -- so -- your question has two answers.


Q
Let me re-ask it.  The state health departments that participate in FoodNet were not chosen to be representative of the U.S. population, were they?


A
The fact that there are 10 that were chosen -- that number 10 was chosen because -- to make them representative but the individual state that was chosen was not chosen to be representative of the country.


Q
Prior to 2002, the state health departments that participate in FoodNet were not chosen to be representative of the U.S. population, were they?



MS. ZUCKERMAN:  Objection, your Honor.  Asked and answered several times.



JUDGE DAVIDSON:  I think we have a problem here because of the use of the word "coincidence," which you used in your first question, because I'm pretty sure that's what Dr. Angulo was objecting to, and because, when you talk about representation, based on what I've heard the witness testify, there's a difference between statistical representation and geographic representation and your question doesn't narrow it down enough for him to distinguish that.  Okay?



MR. KRAUSS:  Thank you, your Honor.



THE WITNESS:  Your Honor.



JUDGE DAVIDSON:  Go ahead.



THE WITNESS:  Your question -- if you say was an individual state chosen to be representative, I could give an answer but when we're talking about the plurality of all the states, they were all chosen as a group, the composite of all the states would become representative of the country.



JUDGE DAVIDSON:  Okay.  Let him answer.  Go ahead.



BY MR. KRAUSS:


Q
I'm sorry, Dr. Angulo.  I was looking at your testimony, page 4, lines 2 through 5 where you say the selection of these participating state health departments was not chosen specifically to be representative of the United States population.



Is that true in your testimony?


A
That's true that the individual selection of each state was not chosen to be representative.


Q
And they were chosen based upon responses to requests for proposals, right?


A
Yes.


Q
Now, at some point, CDC set out to compare the population residing in the FoodNet surveillance area to the population residing in the United States, didn't it?


A
Yes.


Q
And that was undertaken by Hard Net?  Do you know that name?


A
Yes.



MR. KRAUSS:  May I approach, your Honor?



JUDGE DAVIDSON:  Certainly.



BY MR. KRAUSS:


Q
Dr. Angulo, I'm handing you what's been marked as Government's Exhibit 769.  Take a look at that, please.



This is a poster, isn't it, poster presentation?


A
Yes.


Q
And it's the presentation or site referenced in your testimony for paragraph 7, reference number one on page 4, is that right?


A
Yes.


Q
And you're co-author of this study, aren't you?


A
Senior author.


Q
Senior author.  In relying on this study in your testimony, your testimony states using 1996 United States Census Bureau data and community health status indicator project data, we performed a demographic comparison between the population in the FoodNet surveillance area in the United States on the basis of age, gender, race, urban residence, population density and percent at or below poverty.



Is that right?


A
Yes.


Q
And you draw a conclusion based on this study, don't you, that these data -- this is on page 4, lines 24 to 26 -- these data support the generalizability of FoodNet data to the United States population for the purpose of understanding the epidemiology of foodborne illness.  Is that right?


A
Yes.


Q
And in that testimony your reference is G-769, right?


A
Yes.


Q
Now, if you'd look at G-769 under conclusions on the left-hand side, it says the generalizability of the 1996 FoodNet data, then it goes on, and then it says almost verbatim to your testimony, these data support the generalizability of FoodNet data to the United States population for the purpose of understanding the epidemiology of foodborne illness.  Isn't that right?


A
Yes.


Q
And the data that G-769 is referring to is the 1996 FoodNet data, am I right?


A
Yes.


Q
Because G-769 evaluates the comparability of the FoodNet population as it existed in 1996 to the United States population as it existed in 1996, isn't that right?


A
I believe -- yes.


Q
So this is relating to the original FoodNet sites as comprised in 1996, this Exhibit G-769 that you're relying on.


A
Yes.  I believe so, although my testimony is not solely based on obviously this reference.  We've done --


Q
It's the only reference you give, isn't it, Dr. Angulo?  References to paragraph 7, one, HardNet.  Isn't that right?



MS. ZUCKERMAN:  Objection, your Honor.  The testimony speaks for itself and in fact, he does have two citations.



JUDGE DAVIDSON:  All right.  I'll sustain the objection.



I've given you a lot of leeway.  You've asked the witness, Mr. Krauss, to repeat what's already in his testimony and then you ask him to go to another section and repeat what's written in the thing and then I never hear a question that that's a foundation for.  You're just putting stuff on the record that's already there.



Now, I'm waiting for you to get to the question that's going to devastate the witness with all this, because you've set this up as this is what he said and how right or wrong he is or the changes, but I haven't heard it.



So, I mean, come on.  Get to the point if you're going to do it.



MR. KRAUSS:  Thank you, your Honor.  I'll get to the point.



BY MR. KRAUSS:


Q
The Hard Net paper compares the original FoodNet sites to the population in 1996, right?


A
Yes.  It's a poster, not a paper.


Q
The poster.  Can you point to anywhere in your testimony that discloses that the conclusion you reach about the generalizability of FoodNet data is limited to the original 1996 FoodNet population?


A
I'm sorry.  Could you repeat the question?


Q
Your written direct testimony is talking about the generalizability of FoodNet data in general to the United States population and you refer to a study that refers to the 1996 FoodNet population compared to the U.S. population in 1996, that it's the original FoodNet site.


A
Yes.


Q
Your testimony doesn't say that the study is limited to the original FoodNet sites, does it?



MS. ZUCKERMAN:  Objection, your Honor.  The testimony speaks for itself.



JUDGE DAVIDSON:  Well, I'll let him answer.



THE WITNESS:  I'm confused --



MR. KRAUSS:  Well, let me --



JUDGE DAVIDSON:  No, let him answer.  He wants to say something.



THE WITNESS:  I believe that this poster supports our conclusion that the data from FoodNet -- that you can generalize the data from FoodNet to the U.S. population in understanding the epidemiology of foodborne diseases.  These are one of the data that support it.  We have -- of course our population size has grown in half since that with addition of four additional sites.



We have done other analyses that allow us to evaluate the general -- the similarity between our sites and the non-sites and they all support the generalizability of the FoodNet data for purposes of understanding the epidemiology of foodborne diseases.



We acknowledge there's differences but we don't believe that those differences would prevent the generalizability of FoodNet data nationally in terms of the epidemiology of foodborne diseases.



BY MR. KRAUSS:


Q
The FoodNet surveillance area changed from 1996 to 1997, didn't it?


A
Not that by addition of a new state but by the states that existed, the five states that existed, they added some counties in 1997 and of course all the counties -- all the states in our -- all have had growth.  But in terms of number of state health departments participating, it was the same number in '96 as it was in '97.


Q
But there were more counties so the catchment area was bigger.


A
Slightly larger.


Q
So there were more people involved.


A
Slightly more.


Q
Your testimony doesn't provide any demographic comparison between 1997 Census data and the FoodNet population under surveillance in 1997, does it?


A
No, it doesn't, but --


Q
And --



JUDGE DAVIDSON:  Let him -- he wants to add.  But?



THE WITNESS:  But it doesn't negate the general support of this -- to our conclusion that in fact the catchment area of FoodNet can -- in terms of understanding the epidemiology of foodborne diseases, what's occurring in FoodNet can be generalized in the nation.



This piece supports it, other pieces support it.



BY MR. KRAUSS:


Q
G-769 relates to a 1996 FoodNet comparison to the United States population in 1996, right?


A
Yes.


Q
And then the FoodNet catchment area changed between 1996 and 1997.  It got bigger, right?


A
In small ways, yes.  And we evaluated the change that occurred in '97 and we have the same -- it still supports the general notion.  Every year that we add people to FoodNet, we evaluate the -- as you expect, we evaluate the contribution of the new populations to FoodNet to evaluate how they reflect the U.S. population.



And every year that we've expanded, we have had the impression that, in terms of generalizing FoodNet data on the epidemiology of foodborne diseases, FoodNet is -- we're comfortable generalizing the data from FoodNet nationally.


Q
Between 1996 and 1997 and then '97 to '98 and '99, 2000, 2001, every one of those years, the FoodNet catchment area got bigger, didn't it?


A
That's correct.  Sometimes bigger because of new states and sometimes bigger because in existing states, there's new counties.  And even in one instance, a county no longer exists and forms two counties and got bigger, so there's subtle changes from year to year.


Q
You haven't provided any testimony comparing the demographics between the FoodNet population in 2001 and the United States population in 2001, have you?  Not in your testimony.



MS. ZUCKERMAN:  Objection, your Honor.  Mr. Krauss continues to ask the same question over and over again.  The testimony that is written is not going to change over time.  I think the witness has answered the question at least three or four times at this point.



JUDGE DAVIDSON:  I'm not sure.  I'm going to let him answer.



THE WITNESS:  We support the conclusion that the FoodNet catchment area, in terms of understanding the epidemiology of foodborne diseases, the data from the FoodNet catchment area can be generalized to the U.S. population.



JUDGE DAVIDSON:  That wasn't the question as I heard it.



THE WITNESS:  Repeat the question, please?



BY MR. KRAUSS:


Q
Your testimony doesn't provide any information on the demographic comparison between 2001 U.S. Census data and the 2001 FoodNet population that was under surveillance then, does it?


A
No.  My testimony doesn't include a lot of things.



JUDGE DAVIDSON:  That's all right.  Would this be a convenient place for you to break for a recess, Mr. Krauss?



MR. KRAUSS:  Yes, your Honor.  Thank you.



JUDGE DAVIDSON:  All right.  We'll take a 10-minute recess.  And you don't have to stand up.  I'm not going anywhere.



(A brief recess was taken.)



JUDGE DAVIDSON:  On the record.



You had a 10-minute recess, I let it go to 15, and you're still not prompt coming back.  I don't appreciate that.  Next time I'll put a clock on it and we'll start promptly when I give you -- the 10 minutes are up, whether you're here or not.



And I don't appreciate people coming in the room and having conversation while I say "come to order."  Once I say come to order, all conversation stops.



All right.  I've already got the representation earlier in this hearing from Mr. Spiller that he's going to support any recommendation for a larger hearing room.  If there's anybody from the Bayer Corporation here, I think they should tie their user fees to getting me a bigger hearing room.



(Laughter.)



JUDGE DAVIDSON:  Go ahead, Mr. Krauss.



MR. KRAUSS:  Thank you, your Honor.



BY MR. KRAUSS:


Q
Now, Dr. Angulo, at the extreme risk of belaboring the point --



MR. KRAUSS:  And I apologize, your Honor.  I just have to make sure I understand this point about the demographics between FoodNet and the United States population.



BY MR. KRAUSS:


Q
The FoodNet surveillance area increased from '96 to '97, right?


A
Yes.


Q
Did CDC do any kind of a written analysis of the demographics between the FoodNet surveillance area of 1997 and the United States population of 1997?


A
Yes.


Q
And was it published, like G-769 was?


A
No.


Q
When was it done?


A
In 1997 when we -- every year that we change our -- we publish an annual report each year in FoodNet and in support of that report each year we evaluate how well we relate nationally.  And in 1997, we did an evaluation, I'm certain, of the catchment area of FoodNet versus the U.S. population.


Q
You're certain of that.  So if I looked in the 1997 FoodNet report, the annual report, there'd be a discussion of the representativeness?


A
No.  Would you -- because we do -- we don't publish everything we do in our annual report.  There are many internal analyses that we are doing all the time and we don't put that -- we did not put that -- you are correct.  We did not put that in the 1997 annual report of FoodNet.


Q
Is there some kind of a formal document where that analysis is contained, between 1997 and '96?


A
I -- we could look for it.  This was 1997.  I don't know if the document still exists.  We could check people's e-mails or -- we've not been asked by Freedom of Information Act to provide that and we have not searched for it.



I don't know.  I know it exists.  I know that we did it and I don't know where it exists now and where it exists.


Q
Now, the FoodNet surveillance area grew from '97 to '98, right, and was there a written analysis of a comparison between the demographics of the FoodNet population in 1998 and the United States population of 1998?


A
Yes.


Q
And was that published?


A
No.


Q
When was it done?


A
In '98.


Q
And it was not in the -- was that discussed in the 1998 annual report for FoodNet?


A
I don't believe so.  I mean, we'd probably -- I'm certain in 1998 there were important differences in FoodNet because we added two new state health departments and we therefore had a remarkable increase in the population and I'm sure that we report the change in the population between '97 and '98.



So we did talk about the enlargement and I'm sure that we compared the 1998 FoodNet catchment area to the U.S. population in just general terms.  I'm sure we cited what the U.S. Census data was in 1998 also when we reported the FoodNet catchment population at that time.



In terms of doing an analysis of demographic features, we did that but we did not include that in our annual report.  We circulated amongst our partners and ourselves and as we do every time, we look at every annual report.


Q
So the CDC --


A
I --


Q
Go ahead.


A
The important thing is we go through this review all the time and we have been comfortable with our conclusion that data from FoodNet is generalizable to U.S. population specifically for understanding the epidemiology of foodborne disease and I know that we evaluate this every year.



And the fact that we have retained that confidence -- and not just us but our -- large partnership that FoodNet is, all of us have retained that confidence.  That's why we never publish it because we don't -- our conclusion has never changed.



So the fact that we -- just because we don't publish it doesn't -- we would have published it had it been remarkably different.  We certainly would state it if we felt that we had somehow lost confidence that FoodNet was generalizable to the U.S. population.


Q
See, you're saying that you're confident of it but the only evidence I see that's in the record about a comparison relates from '96 FoodNet catchment area to the '96 United States population and you testified that the FoodNet area has grown every year.  You say you've done these written analyses.  Nobody has seen them.  We don't know what the proof is.



MS. ZUCKERMAN:  Objection, your Honor.  Is there a question?  I didn't hear Mr. Krauss ask a question.



JUDGE DAVIDSON:  Well, I did.  Overruled.



THE WITNESS:  Yes.  FoodNet publishes in the Spring of every year a annual report for the previous year, as we did just recently publish a report of the incidence -- the changes in incidence in 2002 compared to baseline.



And when we publish that, we have all our partner -- as -- in part of the development process of thinking through what we're going to say each year, we bring all of our partners in, all 10 -- now 10 state health departments.  We review the text and also we bring in the representatives from the USDA which includes food safety inspection service and also from FDA, Center for Veterinary Medicine and Center for Food Safety and Applied Nutrition.



They call come in.  We review drafts.  We have much discussion and venting of those drafts.  Those drafts -- what we state in FoodNet gets cleared by CDC and by FDA and by the Secretary of the Department of Health and Human Services and by Food Safety Inspection Service and by 10 different state health departments all of whom see the conclusions of FoodNet, all of whom have a -- all of whom we've talked through the process and everybody has been in agreement that this is the best -- in terms of understanding the epidemiology of foodborne disease in the United States, FoodNet data could be generalized to the U.S. population.



So there's -- so there was much discussion of this and the fact that we continue to go forward, it's because all of us have retained the confidence that FoodNet data can be generalized nationwide in terms of understanding the epidemiology of foodborne disease.



BY MR. KRAUSS:


Q
So let me just make sure I have this right, Dr. Angulo.  All these discussions go on within the CDC.  You do written analyses, put out an annual report every year, but they don't put in the annual report every year a discussion on a comparison between the demographics of the United States population for that relevant year and the FoodNet catchment area for that relevant year.



Is that what your testimony is?


A
In the FoodNet annual reports, we talk about the size of FoodNet and we talk about the changes in the trends and incidence for the FoodNet and we have confidence that that is the best -- that that is data sufficient to conclude the -- what's happening nationwide in terms of the incidence of foodborne diseases.



Now, in our annual reports of FoodNet, no, we don't do a detailed analysis.  It would be redundant.


Q
Well, you testified that such a written analysis is done but it doesn't get published.  Is that right?


A
I guess what we do share to all partners is what is the -- in the Census data set, there are a limited number of variables available, race, ethnicity information, county of residence, ages, et cetera.



And we publish -- we compare all those demographic features that are in the U.S. Census data to all that -- those same variables in FoodNet and look at them and we continue to have the conclusion that there are -- while there are some differences, those differences are not sufficient that it would prevent us from generalizing the FoodNet data to the rest of the country in terms of understanding the epidemiology of foodborne diseases.


Q
You do that I believe you testified every year, right?


A
Right.


Q
And is there a written analysis every year?


A
There is certain data printouts, computer runs, discussion -- and we've published this FoodNet report for six years and we have nev -- in peer review medical journal.  We've never received any question from anybody saying this issue -- the issue that if -- I guess the issue that you raise, if it were pertinent enough, if it was compelling enough, I imagine then we could easily explain it in our next annual report.



We have never been -- no one has ever questioned the fact that FoodNet does not represent the country in terms of understanding the epidemiology of foodborne disease.  Actually, quite the converse.  In fact, there is much endorsement of FoodNet data that in fact FoodNet is the best available data to track the changes in the incidence of foodborne diseases in the United States.



And that endorsement has come from all partners, including the National Cattlemen's Beef Association, National Chicken Council, to consumer groups.  They all endorse the FoodNet data and no one has criticized the FoodNet data in saying these issues that you raise about the non-representationess of FoodNet in terms of impact in an important way that would influence the understanding of the epidemiology of foodborne disease.


Q
Is that true for Campylobacter surveillance, too, Dr. Angulo?


A
FoodNet's incidence of Campylobacter data, in my understanding, most groups are comfortable that there has been -- that FoodNet is the best national data on the incidence of foodborne diseases -- I'm sorry -- of Campylobacter and there's widespread consensus that in fact the incidence of Campylobacter is reflected in the FoodNet data.



I'm not aware of any much disagreement.  And in fact, there's a decline in the incidence of foodborne diseases observed in FoodNet.  I think -- we haven't received comments that people think it's the -- that that is not an accurate portrayal.


Q
Let me move on, Dr. Angulo.  You were just talking about FoodNet in general and the representativeness.  Let me move on to NARMS and the surveillance of Campylobacter on the human part of NARMS, okay?


A
Yes.


Q
NARMS began testing for resistance -- Fluoroquinolone resistance in human Campylobacter isolates in 1997, didn't it?


A
We began testing for Ciprofloxacin resistance in 1997.


Q
And Ciprofloxacin is a Fluoroquinolone, isn't it?


A
Yes, it is.


Q
And when NARMS began testing human Campylobacter isolates, that was from laboratories in California, Connecticut, Georgia, Minnesota and Oregon, wasn't it?


A
Yes.


Q
That's what your testimony states?


A
Yes.


Q
But it wasn't the entire state of California, was it?


A
No.


Q
And it wasn't the --


A
Sorry.  It was not the entire state of California, yes.  It was not the entire state of California.


Q
And it did not cover the entire state of Connecticut, did it?


A
In 1997, it did not cover the entire state of Connecticut.  Yes.


Q
And it did not cover the entire state of Georgia, did it?


A
In 1997, yes.


Q
So in 1997, the only two states that were fully participating was Minnesota and Oregon, isn't that right, where the entire state was covered?


A
No, that's not true.  It was only Minnesota in 1997 that --


Q
Oh.  So there was only one state.


A
So re-ask your question, please?


Q
My question -- I thought there were two states that were fully participating but I take it Oregon was not fully participating in 1997.  Is that right?


A
Would you define the term fully participating?


Q
Where the entire state was being represented in sending their isolates to CDC for Fluoroquinolone resistance testing.


A
If you mean to imply that all clinical laboratories within the state were sending their isolates to the state health departments, only Minnesota was following that design.


Q
In 1997?


A
In 1997.


Q
Now, within the surveillance system for Campylobacter resistance, can you explain for me, please, how an isolate would get from a patient who has Campylobacteriosis through the chain to get to CDC for resistance testing?


A
And would you like that in general or specific states?  What year would you like it to be in that state?  Because there were variations.


Q
It varies from year to year, doesn't it?


A
It changed in some years but once it changed it did not vary again.  But yes, there were some changes over time in some states.


Q
Why don't we start at the beginning and tell me when they first started to conduct surveillance for human -- in the human population for resistance -- Fluoroquinolone resistance in Campylobacter, how those specimens -- those isolates would have gotten from the patient to CDC for resistance testing?


A
So a patient would become ill with a Campylobacter infection, would seek medical attention.  The physician would gather a specimen, usually a stool sample of Campylobacter.  The physician would order a specimen; someone else might collect it.



But nonetheless a specimen would be collected, submitted to a clinical diagnostic laboratory.  The diagnostic laboratory would isolate the Campylobacter.  Then the isolate resides at the clinical laboratory and then from there we have two models with the NARMS Campylobacter surveillance.



We have a Sentinel Clinical Laboratory model where that clinical laboratory submits its isolates -- that Sentinel Clinical Laboratory submits its isolates to CDC, sometimes passing through the state health department but essentially all the isolates selected by that clinic -- that Sentinel Clinical Laboratory are forwarded to CDC either directly or through the state health department.  That's one model.



We have another model --


Q
I'm sorry.  Let me just interrupt.  Is this second model still applicable to 1997?


A
Would you mind if I answered the question and then I'd be glad to tell you who follows what models when, because it can -- but that model applied to some states in 1997, Sentinel Clinical Laboratory model applied in some states in 1997 but different -- but not all the states in '97 follow that model today.


Q
So what you just described was the Sentinel Clinical Laboratory model.


A
Yes.


Q
And then there's a second model.


A
Yes.


Q
When was the second model first used?


A
Would you like to explain the second model?  That was the pending question I haven't answered.


Q
If it was being used in 1997, yes, because my original question was tell me how it was done in '97.


A
No.  Your original question, which perhaps we might want to -- was if a person has Campylobacteriosis, how does the isolate get to CDC.  And I was describing how that was occurring.



I don't believe you asked --


Q
Well, you told me it changed over the years and it changes from state to state so I said let's start at the beginning.


A
Right.  And I was doing that.


Q
Right.  So we're at 1997, at the beginning, right?



JUDGE DAVIDSON:  Let's not quibble.  Let him answer in his own way and if you have additional information you want -- you can answer.



MR. KRAUSS:  Thank you, your Honor.



THE WITNESS:  I've described how a patient that has Campylobacter seeks care, has specimens gathered and it goes to a clinical laboratory and one model is a Sentinel Clinical Laboratory model.



The other model is within a geographic area all the clinical laboratories or almost all of the clinical laboratories -- all but a very few -- so essentially all of the clinical laboratories within a geographic area, they all submit the isolates to a collection and then from that collection an isolate is selected that's forwarded to CDC or there's a slight modification.



They might submit that collection to CDC and CDC selects the isolate.  But nonetheless, the isolate that is tested is from a collection of isolates pulled together from all or almost all clinical laboratories within a geographic area.  That's the second model.



BY MR. KRAUSS:


Q
And when you say a geographical area, that wouldn't encompass more than one state, would it?


A
No, it would not encompass more than one state.


Q
Okay.  In the first model, the Sentinel Clinical Laboratory model, where are the isolates initially speciated?


A
Well, they may -- clinical laboratories -- well, we've surveyed all of the Sentinel Clinical Laboratories and they are not, as of today -- they are not speciating the Campylobacter but they may wish to speciate Campylobacter for their own purposes but we don't use that data.



So where are they speciated for the data that we use for the NARMS report?  They are speciated at CDC.


Q
I'm sorry, Dr. Angulo.  I've got to make sure I'm making a clear record.  Hopefully the Judge will appreciate this, too.



Let's just talk about 1997.  In 1997, the Sentinel Clinical Laboratory model was being used in some places, right?


A
Yes.


Q
And in 1997, where were the isolates speciated initially?  And did it vary by state or --


A
In the Sentinel Clinical model, the data that we used for speciation is -- we'd speciate the isolates at CDC.  I can't say -- I do not know whether then in '97 any of those clinical laboratories speciated -- they may have initially speciated isolates.  That's their prerogative.  We don't use that data.  We'd never ask for that data.



It wouldn't influence -- what we do know -- we have done a survey of these Sentinel Clinical Laboratories and we do know that they do not select their isolate based upon a screening test like speciation or susceptibility testing or anything else.  They send us the isolate -- maybe they speciate it but it doesn't influence what they send to us and we do the confirmatory speciation in our laboratory.


Q
I'm sorry.  I don't want to keep saying about what you've done now and what's being done now.  I want to stick to 1997, the first year, so that we have a clear record.  Do you understand?


A
Yes.


Q
In 1997, what states were following the Sentinel Clinical Laboratory model?


A
Georgia, California, Oregon and Connecticut.


Q
For those states following that model, the Sentinel Clinical Laboratory model, where were the Campylobacter isolates initially speciated?



JUDGE DAVIDSON:  He doesn't know.  He said so before.  He said they may speciate it themselves but CDC doesn't use those.  So if CDC doesn't use it, how would he know where it was initially speciated?  I mean, it's in his testimony already.  You've asked it before.



Now, there may be some difference between -- I thought he was talking about 1997 because you said model number one in your last question.  And then you said you don't think he was talking about '97 so you asked it again.



Now, let's move on.



MR. KRAUSS:  All right.  Thank you, your Honor.



BY MR. KRAUSS:


Q
For states that followed the geographical area model, were there any in 1997?


A
Yes.


Q
Okay.


A
I wouldn't call it -- well, that's a new term.


Q
What did you call it?  You said some of it is by geographical area.


A
Okay.


Q
What would you call the model followed by the states that don't follow the Sentinel Clinical Laboratory model?


A
I would call it the model that is not the Sentinel Clinical Laboratory model.



(Laughter.)



BY MR. KRAUSS:


Q
Thank you.  In that non-Sentinel model, how -- when and where are the isolates speciated initially?


A
In 1997, the only state that did that model was Minnesota and I presume that they did some -- that they do speciation or did some speciation initially but that did not influence the isolates they sent to us nor have I ever seen that data nor have we ever used that data, so I can't say with -- I don't know if they were speciated in Minnesota.  



And I don't know if they were -- in time -- by the term initially, if you mean by the date when they were speciated, I don't know if Minnesota ended up speciating their isolates that they sent to us time line before we did, but I know for certain that the isolates that Minnesota sent to us did not influence -- was not influenced by testing that they did like speciation.



They randomly selected an isolate, sent it to us.  We eventually got around to speciating it.  We, in our NARMS report, used the speciation from our laboratory.  Perhaps in the time line of things, Minnesota may have speciated the isolates initially before us but we never used that data, never was sent to us.  I'm not familiar with that data.


Q
So for Campylobacter for the human NARMS program, CDC does not receive isolates that are identified as a jejuni or E. coli specifically from any of the participating state health departments.  Is that your testimony?


A
When they send the isolates forward, they might report -- they may put Campylobacter jejuni on the isolate slip -- I'm sorry -- on the isolate log or we have linked FoodNet and NARMS together, because every Campylobacter case in NARMS is in FoodNet, and maybe through the electronic reporting of FoodNet they have reported this case to us as jejuni.



But we don't use that data that's been reported to us by a state.  We do all the speciation ourselves.  So perhaps they are reporting the species to us but we do not use that data.


Q
But here is --


A
In NARMS.  Excuse me.


Q
Here is the question.  The lab gets in a sample and they want to find out what enteric bacteria may be in there so they have to go through an isolation procedure, right?  Am I right on that?


A
Now, we're talking a clinical laboratory, not public health?


Q
Sure.  Yes.


A
Yes.  The specimens.


Q
That's in the chain of events going from sick person to CDC for resistance testing.


A
Right.


Q
A sample is taken.  They want to find out what enteric bacteria are in there.  There's a process that they use to isolate the bacteria, right?


A
At clinical diagnostic labs, yes.


Q
Okay.


A
Isolate from a stool specimen or other specimen.


Q
Right.  And if in that -- and then once they see that there's some bacteria growing, they have to figure out what it is, don't they?


A
Yes.


Q
Whether it's a Campylobacter or a Salmonella or something else, right?


A
Yes.


Q
And once they -- how do they determine that it's a Campylobacter versus a Salmonella?


A
Well, the Campylobacter is growing on a special plate where it's highly likely whatever is growing on that plate, especially in the growth conditions of the clinical laboratory, that only Campylobacter will be growing.



Salmonella will not grow -- well, maybe it grows -- but will not grow well in the conditions that Campylobacter grows in.  It has to go in a special incubator with special oxygen environments.  So they have a Campylobacter plate, they see Campylobacter on it or isolates on it, presumed Campylobacter.


Q
And that plate -- would that have auger on it or agar?


A
Yes.


Q
And agar that's used for Campylobacter, under the CDC protocol for isolating Campylobacter, does that have antibiotics in it?


A
The CDC isolate -- we don't have a protocol that directs the clinical laboratories in either model, Sentinel Clinical Laboratories or the non-Sentinel Clinical Laboratories -- those clinical diagnostic labs, we don't direct them how to isolate Campylobacter.  We just inform them to do routine laboratory procedures to isolate them.



In routine laboratory procedures to isolate Campylobacter, there is antibiotics in that agar and it's -- but it is not an antibiotic that would have an influence on the selection of Ciprofloxacin resistant Campylobacter.  The antibiotics that are there are a cephalosporin that help with the selection of Campylobacter, all Campylobacter, Fluoroquinolone resistant and Fluoroquinolone susceptible.



So there are some antibiotics -- there is an antibiotic in most routine Campylobacter isolation media but it would not influence the selection of a resistant isolate.


Q
And you're aware, aren't you, that there are some differing opinions on whether the antibiotics in the agar will influence the selection of Fluoroquinolone resistant Campylobacter in the scientific community?


A
That's a general question.


Q
Right.  Are you aware that --


A
Are you talking specifically about the antibiotic that we know is used routinely in Campylobacter isolates, the cephalosporin?  There is no disagreement in the scientific community that I'm aware of.



Certainly I could state that our laboratory, which is the National Campylobacter Reference Laboratory, is confident that the antibi -- that labs routinely put in Campylobacter agar for isolation that cephalosporin would not influence the selection of Fluoroquinolone resistance.



Now, there's other antibiotics and there's some controversy about using other antibiotics in agar, none of which -- we have no evidence anybody is doing and how those other antibiotics may influence resistance.


Q
Okay.  In the process that we're talking about here -- so now this clinical lab has used whatever method it chooses -- CDC doesn't tell it how to sample and isolate Campylobacter, right?


A
Well, that's not a precisely correct question, either, because all clinical laboratories in the United States, in order to receive reimbursement from the U.S. government, must be CLIA-certified laboratories, Clinical Laboratory Improvement Act, which has government's oversight onto whether they follow those procedures.



And in order to be CLIA-certified, you will have to follow standard isolation procedures for isolating Campylobacter.  So there is a branch of CDC that does actually participate with state health departments that ensure clinical laboratories follow standard procedure for isolation.



But that's not in the NARMS system.  That's just standard laboratory practices that clinical laboratories get evaluated on.


Q
Okay.  So the labs are, as far as you know, following the same procedure when they isolate the Campylobacter initially?  This CLIA procedure that you testified to.


A
Right.  Correct.  In our Sentinel Clinical Laboratories -- we have surveyed the Sentinel Clinical Laboratories and we know what they have done and did do and they are following CLIA-certified procedures for the isolation of Campylobacter.


Q
Okay.  Once the clinical laboratory determines that they have a Campylobacter, what do they do next?  They got the plate, they do what you just testified about regarding the agar and they know they have a Campylobacter.  What do they do next in the NARMS system?


A
They -- well, they don't know it's a Campylobacter.  It's a presumed Campylobacter growth on this plate and they confirm Campylobacter and then forward the isolate to -- directly to CDC or to state labs, depending on which is their model.


Q
How do they confirm Campylobacter?


A
Using CLIA-certified procedures for identification of Campylobacter which can be with biochemical tests or can be a commercially available biochemical test, an API strip.  They also use -- I'm not a clinical microbiologist so I don't know the algorithm that's in the -- to reach the bottom of the algorithm that says yes, this is a Campylobacter but it can include looking at grahms stain, et cetera.



We know what they do at all the laboratories.  We have surveyed all the clinical laboratories that are Sentinel Clinical Laboratory at NARMS and they all follow a CLIA-certified approach for identifying Campylobacter but I couldn't explain with precision exactly what everybody is doing except for the conclusion that they are following a standard procedure.


Q
Would speciation with nalidixic acid and cephalothin be a biochemical test like you just discussed?  Would that be CLIA-certified?


A
Before the emergence of Fluoroquinolone resistant Campylobacter, globally and in the United States you used to be able to identify non-Campylobacter juni, non-Campylobacter coli by screening with nalidixic acid because the only Campylobacter resistant to nalidixic acid would be non-jejuni, non-E. coli.



But because of the emergence of Fluoroquinolone resistant campylobacter to juni and coli so we can no longer -- or labs can no longer use nalidixic -- or when a lab try to speciate Campylobacter they can no longer use the nalidixic acid screening test as a method of speciation, which is why in our National Campylobacter Reference Laboratory we have gone to genetic-based tests to speciate.



Now, clinical laboratories largely would not speciate -- there's little incentive for a clinical diagnostic lab to speciate Campylobacter isolate.  So they probably would not have used a nalidixic acid screening test or its genetic -- it's PCR-based alternative and so they probably would not, although perhaps they did.  Maybe they have a research project or something.



But what I can say is that since NARMS started in '97, all the Sentinel Clinical Laboratories that participate in NARMS, none of them have chosen isolates to be forwarded to CDC based upon speciation.



They do not speciate before they select and if they had used the old method of speciation, which would be a nalidixic acid screen, or they used the new PCR-based method, regardless -- if they do any speciation, I'm not sure -- regardless, they don't -- those results do not influence what isolate they select to forward to CDC.


Q
Now, at CDC, when CDC is doing its resistance testing for Fluoroquinolone resistance, for Ciprofloxacin resistance in the Campylobacter isolates it receives, it uses the E test system for determining the minimum inhibitory concentration, doesn't it?


A
Yes.


Q
And at CDC, for the purposes of NARMS' susceptibility testing for Ciprofloxacin resistance, Ciprofloxacin resistance is defined as a Ciprofloxacin minimum inhibitory concentration of greater than or equal 4 micrograms per milliliter, isn't it?


A
Yes.  Is it not and the answer is -- sorry.  Is it?  Yes.  The answer is yes to the question is that what we do.  Yes.


Q
Now, the fact that NARMS might find an isolate with a minimum inhibitory concentration of greater than or equal to 4 micrograms per milliliter in a Campylobacter, that doesn't necessarily indicate a loss of clinical effectiveness if the person with that isolate would have been treated with Ciprofloxacin, does it?


A
Well, we have epidemiological evidence on the record that demonstrates that Fluoroquinolone resistant Campylobacter is associated with longer duration of diarrhea and less effectiveness of Fluoroquinolone.  So I think we have evidence on the record that shows in fact Fluoroquinolone -- I'm sorry -- Ciprofloxacin resistant Campylobacter is associated with a clinical con -- adverse clinical consequence.


Q
Let me ask my question again.  CDC does resistance testing.  They characterize resistance as greater than or equal to 4 micrograms per milliliter, right?


A
Yes.


Q
The determination that -- that's for Ciprofloxacin resistance for Campylobacter, right?


A
Yes.


Q
The fact that NARMS makes that determination that it's "resistant" because it's got an MIC of greater than or equal to four milligrams per milliliter doesn't necessarily mean that there would be a loss of clinical effectiveness if the patient with that isolate had been treated with a Fluoroquinolone, does it?


A
Again, I actually think it does because as also part of our record, we demonstrate that the MICs of Campylobacter, the MICs of the Ciprofloxacin resistant that we observe in Campylobacter are in fact greater than 32, which is -- 32 is the highest concentration that we test.



And in fact, if you were to titrate out the minimum inhibitory concentrations to their full end point, they're going to be higher than 32 which I think most clinicians would agree that you will not achieve concentrations in the blood to kill that or inhibit that organism.



So I think most clinicians would judge that -- a matter of fact, I would think almost all clinicians would judge that a MCI and Ciprofloxacin-resistant Campylobacter that's greater than 32, they would be subject to malpractice if they treated that patient with Fluoroquinolone.  Clearly you would not choose to treat that patient with Fluoroquinolone.


Q
You're not a clinician, are you?


A
No, but --


Q
And you're not a lawyer, are you, to tell us what would be malpractice or not?


A
No.  I'm certain -- CDC has published clinical guidelines on the treatment of patients with acute gastroenteritis and in those guidelines it states that Fluoroquinolone is a drug of choice in adults to treat acute gastroenteritis and to look at the susceptibility results.



And if someone were to go against that, they would be against the clinical practice guidelines which there are litigation all the time against not following clinical --


Q
Okay.  We have evidence in the record on both sides of that issue and ultimately Judge Davidson will determine the facts so let me stop you there, if you don't mind, and get back to my question.



And I'm going to run the risk of getting a warning from Judge Davidson here, but I've got to --



JUDGE DAVIDSON:  Well, don't bother.



BY MR. KRAUSS:


Q
-- ask you about --



JUDGE DAVIDSON:  Just don't ask the question and you won't have to run the risk.



MR. KRAUSS:  Sorry, your Honor.



JUDGE DAVIDSON:  You set yourself up.



MR. KRAUSS:  Yes, your Honor.  It's not the first time.



JUDGE DAVIDSON:  Okay.



BY MR. KRAUSS:


Q
You'll agree with me, won't you, that there's no national committee for clinical laboratory standards breakpoint that would indicate a loss of clinical effectiveness for the use of Ciprofloxacin to treat Campylobacter infections in humans?  Right?  That's true?


A
Could you repeat that question?


Q
There is not an established breakpoint that would indicate at what MIC concentration clinical effectiveness would be lost if somebody was treating a Campylobacter infection with Ciprofloxacin.



MS. ZUCKERMAN:  Objection, your Honor.  I believe that's joint stipulation --



JUDGE DAVIDSON:  Sustained.



BY MR. KRAUSS:


Q
Let me go back to my question.  CDC does susceptibility testing of Campylobacter and they call something resistant if it is -- the MIC or Ciprofloxacin for Campylobacter is greater than or equal to 4 micrograms per milliliter, right?


A
Yes.


Q
Okay.  Just because CDC calls it resistant at 4 micrograms per milliliter, that doesn't mean, does it, that there will be a loss of clinical effectiveness if that patient who has that Campylobacter in them would have been treated with Ciprofloxacin, does it?



MS. ZUCKERMAN:  Objection, your Honor.  Counsel has asked this question at least twice and Dr. Angulo has given a full answer each time.



JUDGE DAVIDSON:  I'm going to sustain the objection, but primarily because I'm not happy with the way you're asking the question.  Maybe I'm wrong, because I'm never in doubt, as I told you.  But you're not giving him any parameters of what kind -- you know, the amount of dosage you're talking about and yet you're saying -- you have no indication that it would be effective or not effective.



And from what I'm understanding in his testimony, the witness has indicated that the dosage necessary to make it effective would be too high, in his opinion.  Now, we understand there's disagreements on that but your question doesn't put any dosage on it so that's why I'm sustaining the objection.  It's too broad.



BY MR. KRAUSS:


Q
When NARMS does resistance testing of a Campylobacter isolate and determines that the MIC for Ciprofloxacin is greater than or equal to 4 micrograms per milliliter, that's no representation on the part of NARMS that that patient would have been treated perhaps with the standard dosage for Ciprofloxacin would have had an effective treatment, is it?


A
I don't understand -- we -- that -- if someone has an MIC of Campylobacter that's more than 4 -- there are instances I've described that are actually more than 32 --


Q
I'm talking about greater than or equal to 4.  Don't change the question on us, okay?  I'm talking about determination by NARMS that a Campylobacter has Ciprofloxacin resistance of greater than or equal to 4 micrograms per milliliter -- you with me so far?


A
Yes.


Q
That's not any kind of a representation or indication by CDC that that patient would have had ineffective treatment if they were given a standard course of Ciprofloxacin, is it?


A
No, it is and in fact it's used -- those results are used by our state health departments who publish guidelines for their practitioners in their states and they advise what antibiotics to treat with and they advise not to treat a person with Campylobacter if they have an MIC greater than 4 with Fluoroquinolones.


Q
And so those guidelines that you just testified about are promulgated without there being a NCCLS breakpoint that would indicate a loss of clinical effectiveness for treating Campylobacter infections with Ciprofloxacin, right?


A
Those guidelines are based --


Q
Just answer yes or no.



JUDGE DAVIDSON:  Just answer the question first.



THE WITNESS:  Yes.  There is no NCCLS breakpoint for Ciprofloxacin-resistant Campylobacter.



That does not negate the need to give advice the clinicians on what to treat patients with and the fact that there is a certified breakpoint in the United Kingdom by a group that is analogous to NCCLS for -- and these isolates exceed that breakpoint is one evidence -- one level of evidence, the fact that -- so there is a wealth of data demonstrating that it would be not prudent for a clinician to treat a patient who is infected with Campylobacter that has an MIC greater than 4 with Fluoroquinolones.  And --



JUDGE DAVIDSON:  Excuse me.  You've --



THE WITNESS:  -- our states use --



JUDGE DAVIDSON:  You've already testified to that.  You don't have to --



MR. KRAUSS:  Thank you, your Honor.



BY MR. KRAUSS:


Q
Now, Dr. Angulo, in the NARMS system, if I understand this right, the sampling protocol is different for Salmonella and E. coli than it is for Campylobacter, isn't it?


A
Yes.


Q
And for the Salmonella, there's a selection from participating sites of every tenth isolate, right?


A
Prior to this year, yes.


Q
And it's been changed to every 20?


A
The first of this year it changed to every twentieth Salmonella isolate.


Q
And for E. coli, the participating sites select every fifth isolate?


A
Prior to this year, yes.


Q
And for Campylobacter it's the first isolate of a week.  Isn't that right?


A
It's one isolate a week, yes.


Q
It's not necessarily the first one?


A
The guidance to our state partners was to -- we set the -- we set baseline guidelines of how you would send the isolates to us.  And if they have a -- if they set up their system as a Sentinel Clinical Laboratory system, it should be the first isolate isolated each week if they follow that model.



If they choose to follow a model of submitting isolates other than the Sentinel Clinical Laboratory, it wouldn't necessarily be the first isolate isolated every week.  They would be drawing from a random collection of their isolates that they receive each week which might in some -- some states may choose to select that based upon the first isolate isolated each week.


Q
For Salmonella, which is every 10 isolates -- if you have a hundred in a lab in a week they would send 10, right?


A
Yes.


Q
And for Campylobacter, if they had a hundred in a week they'd send one, right, for resistance testing? 


A
Yes, but no clinical lab is going to -- it would be unlikely to have a hundred one week but --



JUDGE DAVIDSON:  The answer is yes.



THE WITNESS:  Yes.



JUDGE DAVIDSON:  Okay.  Come on.  Didn't you ask the prior witness all these same questions?



MR. KRAUSS:  Those two questions, yes, your Honor.



JUDGE DAVIDSON:  I think you went further and I stopped you, but okay.



BY MR. KRAUSS:


Q
Now, the sampling scheme for Campylobacter is not population-based, is it?


A
In some of our states, in fact, it is.


Q
I'm talking about the national program.


A
In total it is not population-based.  Some states it is.


Q
But overall --


A
It is not.


Q
For Campylobacter, you do not have a representative sample in NARMS, do you?


A
I think we do have a representative sample in NARMS for Campylobacter.


Q
Representative of what?


A
Of Campylobacter in the country.  I'm confident that the prevalence -- I'm confident that the Campylobacter that we receive approximates the Campylobacter in the country that reside at clinical laboratories.


Q
Would you agree that for the Campylobacter Fluoroquinolone-resistant sampling through NARMS, that there are limitations in applying the percentage resistance that NARMS reports to the nation as a whole?


A
Yes, there is limitations in all surveillance systems.


Q
Dr. Angulo, in your capacity as the chief of the FoodNet NARMS unit of the foodborne and diarrheal diseases branch at CDC, did you attend the NARMS annual scientific meeting held in November of 2002 in Hilton Head?


A
Yes.


Q
In that meeting, did you characterize the Campylobacter sampling program under -- for the NARMS surveillance system as artificial and not population-based?


A
Would you like to break that in two questions?


Q
Yes.  Did you characterize it as artificial?


A
No.  I don't recall saying that.


Q
Did you characterize it as not population-based?


A
Yes, and I've so stated today.


Q
At that same NARMS meeting, did you state that the Campylobacter resistance numbers that NARMS reports are not a prevalence?


A
I don't recall saying -- I don't know the context of that.  When I was saying that something was not a prevalence, I was talking about the regression analysis and the prevalence that's observed in the aggression analysis in which there's an adjusted prevalence that's created through the -- adjust -- through the regression analysis.



So I don't recall the context of what -- of this and I don't recall precisely saying that.


Q
Bayer had proposed a finding of fact to CVM that states that at the NARMS conference that we just talked about -- should be proposed finding of fact number 336 that you stated, "so and then Campylobacter is not population-based as was pointed out so I think that for all pathogens except Campylobacter we have a representative sample of culture-confirmed cases at the state level."



Now, CVM objected to that proposed finding of fact.  My question to you is is it a fact that you said that?



MS. ZUCKERMAN:  Objection, your Honor.  CVM also objects to counsel's representation of the quotes from the NARMS meeting.  There has been no authentication of the recording, of the transcription.  CDC does not have a copy --



JUDGE DAVIDSON:  I'll sustain the objection in part but I'll let the witness answer if you take the quotes out because we don't have any authentication of what you're saying is a quote.  The words did he say it or didn't he say it, fine.



MR. KRAUSS:  Okay.



JUDGE DAVIDSON:  And if he wants to agree or disagree or say part -- say whatever he wants.  He can testify.



MR. KRAUSS:  Thank you, your Honor.



JUDGE DAVIDSON:  You're trying to get to whether or not this is the meaning of what he said, I believe.



MR. KRAUSS:  Yes, your Honor.



JUDGE DAVIDSON:  Okay.  Go ahead.



BY MR. KRAUSS:


Q
Okay.  Bayer proposed finding of fact number 336 says that at the 2002 NARMS annual scientific meeting you said so -- and then Campylobacter is not population-based as was pointed out so I think that for all pathogens except Campylobacter we have a representative sample of culture-confirmed cases at the state level.



Number one, do you agree that you said that?


A
I don't recall saying that precisely.


Q
Do you agree with the statement contained in there that for all pathogens except Campylobacter, NARMS does not have a representative sample of culture-confirmed cases at the state level?


A
I don't agree with that.  I agree that NARMS Campylobacter is not population-based.  I believe that the prevalence of Campylobacter observed in terms of Fluoroquinolone resistance in NARMS is approximation and represents -- is a representation of the national prevalence of Fluoroquinolone-resistant Campylobacter.


Q
So it's your testimony here that you did not say that.  Is that right?



JUDGE DAVIDSON:  That's what he said.



THE WITNESS:  Your Honor?



JUDGE DAVIDSON:  What?



THE WITNESS:  I'm sorry.  I said I don't recall saying that.  I didn't say I didn't say that.  I just don't recall the precise words.



JUDGE DAVIDSON:  But you also went on to say that you don't agree with that statement.  That's your testimony here today.



THE WITNESS:  Yes, your Honor.



JUDGE DAVIDSON:  Okay.



BY MR. KRAUSS:


Q
Now, Bayer proposed finding of fact number 335 says at the 2002 NARMS annual scientific meeting held in Hilton Head, 2002, you said that CDC agrees completely that there is a limitation in the NARMS sampling scheme for Campylobacter.  That's why we're moving forward trying to develop a population-based collection of Campylobacter isolates.



Did you say that?


A
I don't recall if that's what I said precisely, but I agree that NARMS Campylobacter is not population-based and we are moving forward to develop Campylobacter as a fully population-based surveillance system.


Q
Bayer proposed finding of fact number 333 says that at the 2002 NARMS annual scientific meeting in November 2002 you said, now your question is to the  extent that the prevalence that CDC identifies in Campylobacter Ciprofloxacin resistance is representative of the country and I agree completely there are limitations in the generalization of our prevalence nationally.



Did you say that?


A
Again, I don't recall saying that precisely.


Q
Do you agree with what's expressed in that statement, that there are limitations in the generalizations of the NARMS prevalence nationally?


A
I believe there's limitations in all surveillance systems but I believe that the NARMS prevalence of Fluoroquinolone-resistant Campylobacter approximates the presence nationally.


Q
Dr. Angulo, let me turn your attention to the protocol that the states follow in selecting Campylobacter to send to states -- or to send to CDC for resistance testing.  In particular, I want to focus on 1999.



Under the NARMS Campylobacter protocol, would it be true that if in any given month a state health department collected Campylobacter in the FoodNet surveillance process, there should be at least one NARMS susceptibility monitoring sample for that state for that month?  Follow that?


A
No, not precisely.


Q
All right.  Let me break it down.  If in any given month a FoodNet laboratory conducting the Campylobacter surveillance for that state has a Campylobacter FoodNet sample, at least one, 10, whatever, then there should be NARMS susceptibility samples corresponding to that same state in that same month.  Would you agree with that?


A
No.


Q
Why not?


A
FoodNet and NARMS surveillance areas do not overlap in all states.  For example, there's Maryland.  Maryland does FoodNet surveillance in one geographic area and they were using -- in '99, their first year in FoodNet, they were using a single Sentinel Clinical laboratory.



So while FoodNet is ascertaining all culture-confirmed cases in a geographic area, they may ascertain several Campylobacter cases because they go to every clinical laboratory in that geographic area and for Maryland you have on the order of 35 clinical laboratories.  So there are ascertained cases on all of those laboratories.



NARMS might be, following the Sentinel Clinical Laboratory, a single laboratory.  So there isn't this complete overlap.  That's one reason.



The second reason is that clinical laboratories select the isolates and forward them to us but the isolates have to survive to make it to us and they may be received non-viable.  Campylobacter is an extremely fragile organism.  It can die during transport.  And we have to get it viable.



Then we have to confirm that in fact it was Campylobacter, which it usually is.  And then we finally test it.



So if you look only at our test results -- I would not necessarily assume that just because we don't have a test result that we got no isolate from that lab submitted and even if the lab did not submit any isolates, I would not necessarily assume that that was contrary to the protocol because these surveillance areas do not always overlap completely.


Q
So, Dr. Angulo, taking -- Maryland was one of the states you discussed.  And focusing on 1999, I've got the 1999 NARMS annual report and it's G-99.  In fact, it has the cover of the NARMS 1999 annual report but then there's --



MR. KRAUSS:  Who knows what's attached to it, your Honor?  This is the way it was produced to us.



BY MR. KRAUSS:


Q
But I went to the web and I actually have the '99 annual report tables.  I put them together here in this exhibit.



And for Maryland, for example, for July of '99, the FoodNet collected 22 Campylobacter isolates.  For NARMS, there are zero submissions.  That doesn't surprise you, based on what you said, or does it?


A
I think you're misreading this NARMS annual report.  I think that's test results, not submissions.  May I see the document? 


Q
Yes.  Yes.



MR. KRAUSS:  Your Honor, the FoodNet report is B-86 and I'm happy to hand you a copy if you need one.



JUDGE DAVIDSON:  I've got it.



MR. KRAUSS:  Okay.  And the NARMS report is G-99, like I said.  And because of the situation with the attachments -- and I had to get the tables off the web.  I have a copy for you, if you'd like.



JUDGE DAVIDSON:  All right.



MR. KRAUSS:  Here you go, your Honor.



May I approach, your Honor.



JUDGE DAVIDSON:  Certainly.



BY MR. KRAUSS:


Q
Looking at the smaller exhibit, Table 4E is Campylobacter submissions by site and by month of collection 1999.  It says page 1 of 1 in the upper right-hand -- well, they all say page 1 of 1 because they're all individual tables.



MR. KRAUSS:  Your Honor, it's the last page of the exhibit.



BY MR. KRAUSS:


Q
See that, Dr. Angulo?  Now, on B-86, the FoodNet surveillance report, page 50 in the upper right-hand corner -- on the bigger exhibit, Dr. Angulo -- page 50 --


A
I'm familiar with it.


Q
Oh; you're familiar with it?  Okay.  July of '99 it shows 22 isolates collected for Maryland for Campylobacter and NARMS says that there were zero submitted by Maryland in July of '99.



My question is, can you explain that?


A
Well, perhaps we didn't label this table very precisely and I apologize for that.  But this is actually Campylobacter submission -- I think probably in the text of the NARMS annual report we explained that all the data that we're going to talk about in the report and all the tables pertain to tested isolates that are in NARMS.



So the bottom of this table is the 319 -- I think -- I would presume that -- I think that this 319 is probably the number of cases that were in NARMS that year and so although this says Campylobacter submissions for Maryland, this is probably Campylobacter submissions viabil -- those arrived viable and those tested.



So it's a combination and I would -- this probably -- the zero means in fact yes, Maryland contributed no isolates tested into our surveillance that month.



Now, the reasons for that are multitude and in fact this was the first year of Maryland's surveillance data and unfortunately we had a contamination problem with receipt of isolates for Maryland.  It lasted for several months as we tried to figure out why the Campylobacter isolates they were sending to us were contaminated.  And of course we didn't test them when they're not purified and confirmed.



So we didn't test them.  The results are not in the report.  And eventually we figured out the system -- or Maryland figured out why they were getting contaminates and then they went back on track.  So I think this series of four months of zeroes from Maryland probably reflects a difficulty we had with Maryland in them sending us pure isolates.


Q
So let me make sure I have your testimony right.  This table that says Campylobacter submissions in your 1999 annual report, last updated on the web March 25, 2003 -- you see that on the bottom?  You're saying that's wrong.


A
Uh-huh.


Q
You said the table is mislabeled.  It shouldn't say Campylobacter submissions, didn't you?


A
No.  I believe I said that perhaps it's not precise enough.  It's not an incorrect statement.  This title is not incorrect.  Perhaps it's not precise because these are the Campylobacter submissions by the states in our collection, the 319 that we tested in 1999.  That's the correct title, perhaps not precise, because Maryland submitted more isolates that we ended up testing but they turned out not to be Campylobacter or they turned out to be contaminated.


Q
So CDC gets submissions that they don't report in their table.  Is that what you're saying?



JUDGE DAVIDSON:  I think he's already testified.  There are various reasons why they don't get reported.  They are not viable and there may be others.  But I don't know what your question pertains to at this point.



MR. KRAUSS:  Well --



JUDGE DAVIDSON:  Because you said they get submissions that they don't put in their table.  Other than what you've already explained, we'll hear about it; otherwise, there's no question pending.



BY MR. KRAUSS:


Q
So if a laboratory submits a sample that for some reason is not viable, it doesn't count as a submission.  Is that right?


A
Under what term of submission?


Q
The term used in the annual report on Table 4E, Campylobacter submissions by site and by month of collection.


A
When we generate the annual report tables which report the results upon the ones that are in our final collection and we generate such a table that reports who submitted how many isolates what month, that is going to reflect the ones that survived and were confirmed Campylobacter and that we actually tested.  That's what they will reflect in the database.


Q
Now, you explained Maryland had a problem because they were new to the program and they were having trouble, right?


A
Right.


Q
In that time frame, right?


A
Right.


Q
Oregon was an original participant, weren't they?


A
Yes.


Q
Since 1996?


A
Yes.


Q
If you look -- on the small exhibit it's the same table but if you look at Oregon for March of '99, there are zero submissions listed, right?


A
Yes.


Q
If you'd look at page 53 of B-86 for Oregon for March of '99, there were 40 Campylobacters.


A
Uh-huh.


Q
You know that without looking at the exhibit?


A
I believe you.  It would be reasonable that there'd be that many cases in Oregon.  Oregon surveillances statewide, NARMS surveillance in Oregon is a single Sentinel laboratory.  It is reasonable that that clinical laboratory would have not had any isolates of Campylobacter in the month of March and in fact would not have submitted any isolates.  That's reasonable.


Q
Okay.  So this isn't unusual as far as you're concerned?


A
Is it a viola -- or is it contrary to our guidance to the states?  It's not contrary to our guidance.  We would like all states to submit 52 isolates but if there's not an isolate in the Sentinel Clinical Laboratory, they have nothing to submit. 



JUDGE DAVIDSON:  Are you finished with this, Mr. Krauss?



MR. KRAUSS:  I just have one additional follow up on this subject matter --



JUDGE DAVIDSON:  No, not the subject matter, the document.



MR. KRAUSS:  Oh, yes, your Honor.



JUDGE DAVIDSON:  Because it's not the same as the document I have.



MR. KRAUSS:  So can I give you a B number, your Honor?



JUDGE DAVIDSON:  Well, for the last three pages, I think, you need another number.  It's just not the same as G-99.  G-99 only goes up to page 5 and it ends with the  -- all of juni by site in my copy, I believe.  And what you gave me has three additional pages in the '99 report.



MR. KRAUSS:  Right.  And, your Honor, I would like to mark those as B-1931.



JUDGE DAVIDSON:  Getting close to my birthday.  Let's go.  Come on.



(Laughter.)



JUDGE DAVIDSON:  And give a copy to the reporter, please.



MR. KRAUSS:  Yes, your Honor.






(Respondent Exhibit B-1931 was marked for identification.)



BY MR. KRAUSS:


Q
Now, Dr. Angulo, when I asked you first about whether you would expect in any given month that a state that had collected a Campylobacter FoodNet surveillance sample, whether there should always be at least one NARMS sample, correct me if I'm wrong, you testified that that wouldn't be necessarily unusual because the FoodNet surveillance area is different than the Campylobacter NARMS surveillance area, right?


A
In some states, yes.


Q
Well, I'm talking about the overall program.  I mean, if it's different in some states it would be different --


A
Yes.


Q
-- for the overall program, wouldn't it?


A
Yes.


Q
So that lengthy discussion that we had probably an hour and a half ago about whether the FoodNet surveillance area is representative of the United States, that's not talking about the NARMS Campylobacter area, is it?


A
It is talking about the NARMS Campylobacter area.  The NARMS Campylobacter area occurs within the FoodNet area.


Q
But you just testified that the FoodNet surveillance area is different than the Campylobacter NARMS surveillance area, right?


A
Right, but --


Q
So -- excuse me.  They're different.  The FoodNet surveillance area is larger than the Campylobacter NARMS surveillance area, right?


A
Right.  But in the context of generalizing the results to nationwide, understanding how FoodNet represents the nation in terms of the epidemiology of foodborne disease contributes to the understanding of how NARMS data can be generalized to the country as part of the important -- an important step to understanding -- to how I can get to the conclusion that the prevalence observed in NARMS is a close approximation of the national prevalence and that we're confident that the NARMS represents the national prevalence.



MR. KRAUSS:  Your Honor, this would be a good place for a break if you're willing to.



JUDGE DAVIDSON:  All right.  I'm willing.  Do you have an idea of how much you need after lunch?



MR. KRAUSS:  Probably about an hour.



JUDGE DAVIDSON:  Okay.  My watch says it's -- by the time I finish talking it will be a quarter after 12:00, so we'll adjourn until a quarter after 1:00.  I'm going to be here promptly and I expect everybody to abide by my earlier admonition.



MR. KRAUSS:  Thank you, your Honor.



(Whereupon, a lunch recess was taken.)


A F T E R N O O N  S E S S I O N



JUDGE DAVIDSON:  Come to order.  Be seated.



Ready, Mr. Krauss?



MR. KRAUSS:  Yes, your Honor.



JUDGE DAVIDSON:  Okay.  Proceed with -- let the record show the witness is still under oath.



MR. KRAUSS:  Thank you, your Honor.



BY MR. KRAUSS:


Q
Dr. Angulo, let me return to the subject of proposed finding of fact number 336 which we discussed where you said you don't recall whether you said that Campylobacter sampling is a representative sample or not of the culture-confirmed cases.



MR. KRAUSS:  Your Honor, I have an exhibit with which I'd like to try to refresh the witness's recollection of having said that, if I may.



JUDGE DAVIDSON:  Sure.



BY MR. KRAUSS:


Q
Dr. Angulo, let me -- I'm going to play a snippet for you of a tape of that NARMS conference.



MS. ZUCKERMAN:  Objection, your Honor.



JUDGE DAVIDSON:  I don't know how we're going to do this on the record here.



JUDGE DAVIDSON:  What have we got, first of all?  You have to lay the foundation of what it is, where it came from and is there a transcript of it.



MR. KRAUSS:  Yes, your Honor.  There's a transcript that's attached to the testimony of AHI witness Dr. Carnavall and the transcript was authenticated in the Carnavall testimony.



MS. ZUCKERMAN:  Your Honor --



MR. KRAUSS:  Has counsel for the CVM heard the tape?



MS. ZUCKERMAN:  No, we have not, your Honor.



JUDGE DAVIDSON:  Play it for them first.  We'll take a recess.



MR. KRAUSS:  Okay, your Honor.



JUDGE DAVIDSON:  We're off the record.



(A brief recess was taken.)



JUDGE DAVIDSON:  On the record.



MR. KRAUSS:  We had a problem in that we went down there to play it and CVM's counsel was there and then left and we were sitting around waiting and so we didn't get an opportunity to play it.



JUDGE DAVIDSON:  All right.  What's going on?



MS. ZUCKERMAN:  Your Honor, CVM's counsel didn't leave.  We were getting -- we have one copy of the purported transcript of this tape recording and we were getting additional copies so that we're able to follow along with the tape recording.



So I would imagine it would be another couple of minutes so that we can get copies made.  Had we known before lunch, we certainly could have had the copies ready.



JUDGE DAVIDSON:  Do you have any other areas of questions that you want to ask?



MR. KRAUSS:  Yes, your Honor.



JUDGE DAVIDSON:  And stay away from this until they're ready?



MR. KRAUSS:  Sure.



JUDGE DAVIDSON:  Okay.  Let's do that.  Ms. Zuckerman, you're handling this witness anyhow so there's no harm in not having all your counsel here.



MS. ZUCKERMAN:  Yes, your Honor.  Thank you.



JUDGE DAVIDSON:  Okay.  We're going to proceed with other areas of questioning and get back to this particular area later.



BY MR. KRAUSS:


Q
Dr. Angulo, would you agree with me that for Campylobacteriosis in the United States, there is a component of the annual prevalence that is seasonal in the United States?


A
The incidence of Campylobacter in the United States is seasonal, yes.


Q
And what that means is that some months over the course of a year will have a higher incidence than other months.  Isn't that right?


A
That's correct.


Q
And would you agree with me that Campylobacteriosis in the United States peaks sometime around the third quarter of the year?


A
Of course it can vary from state to state, location -- north, south there's variation.  In general, across all the FoodNet sites, the FoodNet data demonstrates that seasonal -- shows a seasonality.  I can't say for certain when it peaks.


Q
Isn't it typical in FoodNet that you see more isolates in, say, July and August, than you do in, say, January?  Would you agree with that?


A
Yes, I agree with that.


Q
Would you also agree with me, Dr. Angulo, that resistance -- Fluoroquinolone resistance in Campylobacter also has seasonal features to it?


A
There are variations from month to month on the proportion of Campylobacter cases that are resistant to Ciprofloxacin, varies from state to state.  Some states it may not be seasonal but there are certainly variations.


Q
The Smith study, which is G-589, demonstrates seasonality in terms of resistance, doesn't it?


A
The Smith study is one state and yes, in that state there is a seasonal pattern of resistance.  That seasonality is not the same in the other states.


Q
But for Minnesota you'd agree that there's a trend such that resistance peaks -- Fluoroquinolone resistance in Campylobacter peaks somewhere around the first month of the year, wouldn't you agree?


A
The proportion of isolates that are -- fluoro -- Ciprofloxacin resistance are higher in the early parts of the year than the rest of the year.  I can't say for certain it's January and I wouldn't call it a trend.


Q
Let me show you the Smith study.



MR. KRAUSS:  Your Honor, this is G-589.



BY MR. KRAUSS:


Q
And in particular, on page 3, figure 1, the top graph.


A
Uh-huh.


Q
There's a peak at the change of years every year, isn't there, between '92 to '93, '93 to '94 and so on, isn't there?


A
There is a consistent increase in the first quarter of each calendar year.


Q
And there is a peak of resistance in the first quarter of every year when you look at the whole year, isn't there?


A
That's correct, yes.


Q
Now, Minnesota was a participating state in FoodNet in the year 2000, wasn't it?


A
Yes.


Q
And for Campylobacter sampling they were participating?


A
In NARMS or in FoodNet?


Q
Oh.


A
Yes, to both.


Q
To both.  Let me hand you -- I'll give it to counsel first --



MR. KRAUSS:  Your Honor, this will be B-1932.






(Exhibit B-1932 was marked for identification.)



BY MR. KRAUSS:


Q
Let me hand you this Table 4E from the FoodNet 2000 annual report.



JUDGE DAVIDSON:  Do you have copies for the reporter and myself?



MR. KRAUSS:  Yes, your Honor.  I have one for you, your Honor, and I'll get one for the court reporter.



BY MR. KRAUSS:


Q
This is a table demonstrating the pathogens collected by month for Minnesota for 2000, isn't it?


A
Yes.  Not collected but --


Q
Why don't I switch it around?  Why don't you tell me what this chart represents out of the FoodNet report?


A
Right.  This is the number of culture-confirmed cases ascertained in FoodNet surveillance reported by the date of isolate collection and this is for the state of Minnesota.


Q
And for January there were 20 culture-confirmed cases, right?


A
Right.


Q
And for August there were 155 culture-confirmed cases, right?


A
Correct.


Q
And for January, if Minnesota was following protocol, how many Campylobacter isolates would it send to NARMS for susceptibility tests?


A
It would depend upon how many weeks there were in January -- how many Mondays there were in January and there would be either four -- it would be one a week for every Monday in January.


Q
So you would expect for January -- there's total confirmed 20 cases for January and they would send, depending on how many Mondays there were in 2000 in January, 4 or 5 isolates for susceptibility testing, right?


A
The second part of your statement is true but it doesn't necessarily relate to the 20 cases in the surveillance.  Those 20 in surveillance -- in FoodNet surveillance, those 20 are -- we compile the FoodNet cases by the date of isolate collection but we track NARMS submission by -- for Minnesota by date of receipt at their state public health laboratory.



So it would not be true -- so the 4 in the month of January does not necessarily relate entirely or completely to the 20.  They're going to be very closely related but an isolate that was collected on December 31 and submitted to the public health laboratory and they received it on January 3 is going to be in the NARMS January collection but in the December FoodNet collection.


Q
Okay.  For the purpose of this discussion, let's -- I'm not going to quibble over one or two or three isolates.  I'm talking about the overall numbers, okay?  Can we agree on that?


A
Yes.


Q
Okay.  So for 2000 for Minnesota for January there's 20.  For February there's 42, right, that were collected, total, right?


A
Yes.


Q
And of those 42, in general, how many would get sent to CDC for susceptibility testing?


A
The same as -- 4 or 5.


Q
Okay.  And for March there were 82, weren't there?  82 FoodNet collections in Minnesota for March of 2000, right?


A
Correct.


Q
And of those there would be 4 or 5 sent on, right?


A
Yes.


Q
And April --



JUDGE DAVIDSON:  All right.  That's enough.  April -- you've got the numbers all right here on the exhibit --



MR. KRAUSS:  Okay.



JUDGE DAVIDSON:  -- and for each one there's going to be four or five.



MR. KRAUSS:  Right.



JUDGE DAVIDSON:  I'm not going to have him asked that question over and over and over again.  You want to draw your chart, go ahead.



MR. KRAUSS:  All right.



BY MR. KRAUSS:


Q
Let me do August.  There were 155 total and 4 or 5 would have been sent on to NARMS for susceptibility testing, right?


A
Yes.


Q
And in total for Minnesota for 2000, for FoodNet, there were 1,079 Campylobacter isolates sent  -- no -- collected in Minnesota for 2000, right?


A
There were that many cases ascertained in clinical laboratories.  Isolates were not collected but yes, there were that many cases ascertained in FoodNet in 2000.


Q
Okay.  Now, let me hand you the NARMS 2000 annual report, table 21B.



MR. KRAUSS:  I have a copy for you, your Honor.



JUDGE DAVIDSON:  Is this already in the record or not?



MR. KRAUSS:  It is, as an attachment to the NARMS 2000 report.



JUDGE DAVIDSON:  Exhibit number?



MR. KRAUSS:  I'm going to label this one as the next B number, your Honor.



JUDGE DAVIDSON:  If it's already in, you don't have to.  Just refer to it as the existing exhibit number.  You don't know what it is?  Is that the problem?



MR. KRAUSS:  Yes, your Honor.  I'm sorry.



JUDGE DAVIDSON:  Go ahead.  Give it a number.






(Exhibit B-1933 was marked for identification.)



BY MR. KRAUSS:


Q
Have you seen B-1933?  Do you recognize it?


A
Yes.


Q
It's a table for NARMS for 2000 for Minnesota.  Isn't that right?


A
Amongst others, yes.


Q
Right.  Amongst others.  So the total sent to NARMS from Minnesota for 2000 were 49, right?


A
Yes.  Well, tested and in the final report.  They may have sent more that didn't survive that were not confirmed Campylobacter.


Q
Okay.


A
So that's not submission.  That's testing and in the final report.


Q
Okay.  And of those 49, they found 12 resistant, didn't they?


A
Yes.


Q
And that's 24.5 percent for Minnesota for 2000 for Ciprofloxacin-resistant Campylobacter, right?


A
Very close -- this is jejuni.  I think we may have received a few -- about 95 percent of all Campylobacters that we receive are jejuni.  Minnesota might have sent in a lari or a coli that -- so -- and this number here on the far left that you're reporting which is the FoodNet number is going to be all Campylobacter, not just jejuni.



So -- but it's -- the number on your far left column, FoodNet number, is largely jejuni 90 -- but includes 5 percent of probably additional cases.  The number that you're putting there, NARMS, this 12, is only the jejuni.



JUDGE DAVIDSON:  You've got to do that again for the record.  The 1,097 is everything and the 12 is only jejuni.  Is that correct?



MR. KRAUSS:  That's correct, your Honor.



JUDGE DAVIDSON:  Okay.  Go ahead.



BY MR. KRAUSS:


Q
Okay.  Now, in Minnesota, Campylobacteriosis is a reportable disease, isn't it?


A
Yes.


Q
And so they keep data on Campylobacter submissions, don't they, in Minnesota?


A
In Minnesota -- Campylobacter is -- Minnesota is special because Campylobacteriosis, which is the clinical syndrome, is reportable by physicians so it is a reportable disease.  They also have a -- it's also mandated that clinical laboratories forward the isolates so it's also a state mandate that the isolates be forwarded.



So it is state reportable from clinicians, it's state mandated to be forwarded by clinical laboratories.  So in both instances.


Q
In Minnesota.


A
In Minnesota.


Q
And so Minnesota, for those reasons, collects data relating to Campylobacteriosis in the state, isn't that right?


A
Yes.  And isolates.






(Exhibit B-1934 was marked for identification.)



BY MR. KRAUSS:


Q
And isolates.  Okay.  Let me hand you B-1934.  This is from the Minnesota Department of Health.  Take a look at that.



MR. KRAUSS:  Your Honor.



BY MR. KRAUSS:


Q
Have you seen this before, Dr. Angulo?


A
Perhaps not -- I'm familiar with this antibiogram.  I made a reference to it in my testimony earlier because this is what they send to their physicians to help them treat, but I can't say for certain I've seen the 2000 report.


Q
You've seen reports like this before --


A
Yes.  From Minnesota, yes.


Q
-- from Minnesota.  Yes.  Okay.  For 2000 for Campylobacter, would you agree with me that they had a total of 1,028 isolates received?  Do you see that in note 1?


A
I do, yes.


Q
Okay.  So their total for the state was 1,028.  Now the footnote says, if I'm not mistaken, that all 1,028 of those were resistance tested.  You see that?


A
Yes.  But for clarity, those are not the same numbers -- 1,079 is numbers of cases.  1,028 is numbers of isolates.  They're not -- the fact that they don't match up is entirely expected but some isolates don't make it to the laboratory.


Q
Okay.  That explains that.  Somewhere between 1,000 and 1,050.



And Minnesota tested all 1,028 isolates, right?


A
By a different procedure but yes, they did susceptibility testing on their 1,000 isolates.  They have been doing that since 1998.


Q
And they use the same definition of resistance, don't they, MIC is greater than or equal to 4 micrograms per milliliter, as NARMS does for Ciprofloxacin?


A
For Ciprofloxacin they have a slightly different testing algorithm than we do at CDC.  They screen their Campylobacter isolates for nalidixic acid resistance and then the ones that are nalidixic acid resistant they test additionally for Ciprofloxacin.  So there's a slight laboratory procedure different that you would want to keep in mind.


Q
Okay.  And do they do that before they send the isolate to CDC for testing?


A
No.  They randomly select one isolate a week and forward it to our laboratory and judgment of speciation or resistance testing does not -- they don't -- those don't impact their selection that they send to us.


Q
Okay.  Now for Minnesota, when they tested all their isolates instead of just the 49 isolates that you tested, they tested 1,028, their percent resistance was what?  Do you see that in the biogram?  89 would refer to susceptibility percentage, right?


A
Yeah, but this is -- perhaps it's not -- I believe that the 11 percent that they report resistance is nalidixic acid resistance based on their screening.  I can't say for certain that they confirmed it to be Cipro-resistant but they report quinolone-resistant --


Q
Do you see note 1, Dr. Angulo?


A
Yeah.


Q
They're talking about Ciprofloxacin susceptibility, aren't they for Campylobacter?


A
They are reporting here advice to clinicians on what you should treat a patient with if they have a Campylobacter infection and --


Q
They are?  Where does it say that?


A
That's the purpose of this antibiogram.  It's sent to all clinicians in the state of Minnesota.


Q
And this document reports that for the 1,028 isolates collected by Minnesota -- Campylobacter isolates collected by Minnesota in 2000, there was 89 percent susceptibility to Ciprofloxacin, 11 percent resistance to Ciprofloxacin.  Isn't that right?


A
I don't think that's entirely precisely correct.  What this is is they're advising the clinicians to expect that if you treat a patient with Campylobacter, in 89 percent of the times, the organism will be susceptible to Ciprofloxacin, that you won't threaten the therapy.



They may be making that judgment based upon nalidixic acid results that they have done in their laboratory.  I don't know necessarily that this 89 percent is a Ciprofloxacin resistance rate.


Q
That's not Ciprofloxacin susceptibility as indicated in note 1?


A
This is the advice to clinicians on what they should expect the Ciprofloxacin susceptibility results to be based upon their screening that they've done with nalidixic acid of the collection of their agars.


Q
And the screen that they did, according to this, they found 89 percent --



JUDGE DAVIDSON:  All right.  Don't keep going over and over it.  The distinction he wants to make has been made and you've gotten on the record 89 and 11 about 89 times already.



MR. KRAUSS:  Thank you, your Honor.



BY MR. KRAUSS:


Q
Now, Dr. Angulo, you testified about the 1998-1999 Campylobacter case control study, didn't you?


A
Yes, I did.


Q
And that was done by CDC?


A
And our partners and state health departments, yes.


Q
And you attached as attachment 3 to your testimony one of the reports from that, didn't you?


A
Yes, I did.


Q
And that's by Friedman?


A
Yes.


Q
Now, the 1998-1999 Campylobacter case control study, that was the largest Campylobacter case control study done in the United States, wasn't it?


A
Yes.


Q
And there were three analyses, based on your testimony -- three analyses of the data from that study, one by Friedman, right?


A
Correct.


Q
And one by Kassenborg, right?


A
Correct.


Q
And one by Jennifer McClellan, also known as Jennifer Nelson, right?


A
That's correct.


Q
And the Friedman study related to the risks of getting a Campylobacteriosis infection in general, right?


A
Correct.


Q
And the Kassenborg study has to do with the risk of getting a susceptible Campylobacter infection.  Isn't that right?


A
The converse.  A resistant effect, yes.


Q
I'm sorry.  Thank you.  The risk of getting a resistant infection, right?


A
A Ciprofloxacin-resistant Campylobacter infection, yes.


Q
And the McClellan-Nelson study has to do with the human health impact of getting a resistant -- Ciprofloxacin-resistant Campylobacter infection, right?


A
In a narrow sense.  A duration of diarrhea.


Q
Right.


A
It has to do with duration of diarrhea.


Q
And that is attachment 4 to your testimony, isn't it?


A
Yes, it is.


Q
The Friedman paper, which is number 3, that hasn't been published, has it?


A
It's in press with a journal but it has not been printed and published.  It's gone through CDC clearance but it's not published.


Q
Has it been accepted for publication?


A
Yes, it has.


Q
What journal?


A
Clinical Infectious Diseases.


Q
And the Nelson paper, which is attachment 4, that as attached to your testimony is a draft, isn't it?


A
Correct.


Q
And has that been published?


A
No, it has not.


Q
Has that been accepted for publication?


A
No, it has not.


Q
And the Kassenborg paper -- are you familiar with that paper?


A
I am.


Q
Do you know whether that has been published?


A
I know that it has not been published.


Q
Do you know whether it's been accepted for publication?


A
It is in -- it's also in press with the Clinical Infectious Disease supplement.


Q
This morning you wanted to make some changes to the Friedman paper attached to your testimony, didn't you?


A
I did, yes.


Q
And were those changes corrected before it went to publication -- to the press?


A
Yes.


Q
Now, were any changes made to the Kassenborg draft in the process of it being accepted for publication that you're aware of?


A
I'm sure many changes were made in the process of writing that manuscript but in terms of what is on the docket, I don't know whether that is one -- verbatim what is going to be in the press.  You might ask Dr. Kassenborg.


Q
Now, Dr. Angulo, let me direct your testimony to pages -- let me direct your attention to the testimony at pages 9 through 11.  Here you're talking about risk factors for acquiring Campylobacteriosis at paragraph 11, right?


A
Yes.


Q
And you discuss the Friedman study in here, right?


A
Yes.


Q
And you also discuss -- you say that there are other epidemiological investigations to determine risk factors for spread of Campylobacter infections that have been conducted in the United States and other developed nations, and you refer to references 3 through 10 in the list, don't you?  The list on page 11.


A
Yes.


Q
And that would be the Adak article, G-10, Eberhart Phillips, G-182, Kapperud, G-334, Neal, G-1680, Niemann, B-561, Schorr, G-1718, Harris, G-268, and Deming, G-162.  Am I correct?


A
I can't say for certain.  I followed you but I can't accept the Niemann one.  I don't know for sure.


Q
The number, the B -- the letter of the number is B-561?


A
I don't know what -- it's not in my testimony so -- the exhibit number is not in my testimony so I couldn't certify that, whether it's -- I followed in my testimony every number you said but that -- I apologize.  That number is not in my testimony.


Q
All right.  Well, that is an exhibit number for Niemann.  I make that representation.



Now, you're familiar with all these articles, aren't you?


A
Ah --


Q
You use them as references in your testimony.  You're familiar with them?


A
I have an understanding of them.


Q
The Adak article relates to Campylobacter infections in England and Wales, doesn't it?


A
Yes.


Q
And in that case control study, it was carried out between May 1990 and January 1991, wasn't it?



MS. ZUCKERMAN:  Objection, your Honor.  The document speaks for itself and if counsel wants the witness to discuss these documents -- these studies, would he please provide the witness with copies?



MR. KRAUSS:  Yes.  I'll do it, your Honor.



JUDGE DAVIDSON:  All right.



MR. KRAUSS:  Your Honor, to speed things up --



JUDGE DAVIDSON:  I don't need it.



MR. KRAUSS:  Okay.  I'm going to hand the whole set to him so we don't have to keep walking back and forth.



JUDGE DAVIDSON:  Are these all G exhibits?



MR. KRAUSS:  Except for Niemann, which is a B-561.



JUDGE DAVIDSON:  Well, give me a copy of that one.  I can find the G ones.  It's a different disk.  That's the only reason.  I don't have to switch.



MR. KRAUSS:  Okay.  Thank you, your Honor.



BY MR. KRAUSS:


Q
All right.  Let's hand you the Adak study, the Eberhart Phillips study --



MR. KRAUSS:  Your Honor, could we go off the record for one second, please?



JUDGE DAVIDSON:  Off the record.



(A brief recess was taken.)



BY MR. KRAUSS:


Q
All right.  Dr. Angulo, let me hand you G-10, which is the Adak study, G-182, which is the Eberhart Phillips study, G-334, which is the Kapperud study, G-1686, which is the Neal study, B-561, which is the Niemann study, G-1718, which is the Schorr study, G-268, which is the Harris study, and G-162, which is the Deming study.



MR. KRAUSS:  That should allow us to go faster.  I'm sorry for the delay, your Honor.



JUDGE DAVIDSON:  That's all right.



BY MR. KRAUSS:


Q
Now, the Adak study was a case controlled study that was carried out between May 1990 and January 1991, wasn't it?


A
You want me to verify that or --


Q
Well, let me point you in the right direction if you're not familiar with the study.  Page 2 at the top.


A
It so states.


Q
Okay.  In terms of risk factors for acquiring Campylobacteriosis in the late 1990s in the United States, would you agree that the Friedman study is more relevant than the Adak study?


A
Yes.


Q
Now, the Eberhart Phillips article, that relates to a case control study in New Zealand, doesn't it?


A
Yes.


Q
And the Eberhart Phillips study relates to case patients from June 1994 to February 1995, doesn't it?  See that in the abstract, Dr. Angulo, where it --


A
It so states, yes.


Q
In terms of the risk factors for becoming infected with Campylobacter in the United States in the late 1990s, the Friedman analysis is more relevant than Eberhart Phillips, isn't it?


A
Yes.


Q
If you'd turn to the Kapperud study that you refer to in your testimony --



JUDGE DAVIDSON:  Exhibit number?



MR. KRAUSS:  Yes, your Honor.  G-334.



JUDGE DAVIDSON:  Thank you.



BY MR. KRAUSS:


Q
The Kapperud study relates to Campylobacter infections in Southeastern Norway, doesn't it?


A
Yes, it so states.


Q
And it relates to a case control study conducted in 1989 and 1990, doesn't it?


A
It so states.


Q
In terms of the risk factors for becoming infected with Campylobacter in the United States in the late 1990s, the Friedman study is more relevant than the Kapperud study, isn't it?


A
I would say so, yes.


Q
Now, if you'd turn to the Neal study, G-1686, this study relates to Campylobacter infections in Nottingham, England, doesn't it?


A
Yes, it so states.


Q
And if you look under the methods, the Neal study was carried out from June 1994 to July 1995, wasn't it?


A
Yes, it so states.


Q
In terms of the risk factors for becoming infected with Campylobacter in the United States in the late 1990s, the Friedman study is more relevant than the Neal study, isn't it?


A
I'd say yes.  I believe so.


Q
Now, the Niemann study, that has to do with risk factors associated with Campylobacteriosis in Denmark, doesn't it?


A
Yes.  And much more than that.  Yes.


Q
In terms of the overall risk factors for becoming infected with Campylobacter in the United States, the Friedman study is more relevant than the Niemann study, isn't it?


A
I would not -- I wouldn't make that conclusion.  They're equally relevant.  We -- Jacob Niemann spent one year as a fellow -- a World Health Organization fellow in our branch immediately before he returned to do this study at which time we were designing the Friedman study.



So he had much opportunity to see the development of the questions in the Denmark study and we -- and so many of the questions that are asked in the Denmark study are identical to the questions that are asked in our study and much of the study design is identical, the lab procedures are identical and much of the supervision oversight was provided by my boss, Dr. Rob Tauxe.



So I would -- I think that although this study was done in Denmark, it has much implications to the study done in the United States.


Q
Were they sampling United States citizens in Denmark in the study, in the Niemann study?


A
They may have.  They sampled people that got Campylobacter in Denmark and I don't know whether they excluded U.S. citizens or not.  But in terms of your question about relevance, the epidemiology of Campylobacter in Denmark and the United States, there is much in common.  We have -- our cultures are very -- are relatively similar.



What is learned in the epidemiology of Campylobacter in Denmark I think would have applicability to what's learned in the United States.


Q
Now, according to your testimony, the Niemann article relates to the food -- according to this citation, foodborne risk factors associated with sporadic Campylobacteriosis in Denmark.  Do you see that?  Is that the title of the Niemann article, number 7 in your list?


A
Right, because this is not -- what you handed me is not the reference that I have -- I mean, this is the published -- unless it's in his thesis.


Q
Oh.  That's the Niemann thesis that I handed you?


A
You handed me the entire epidemiologic sporadic disease and Campylobacter which is the Niemann thesis, which I think might have an article in it that is cited in my reference.


Q
Let me then refer only to the article that you're referring to in your cite list, number 7.  That has to do with foodborne infections in Denmark, doesn't it?


A
No.  It has to do with sporadic Campylobacter cases in Denmark, some of which are foodborne, some of which are person to person, some of which are waterborne.  I think we have the title correct and I think that's --


Q
The Niemann study was conducted in Denmark, wasn't it?



JUDGE DAVIDSON:  Asked and answered.



THE WITNESS:  Yes.



BY MR. KRAUSS:


Q
In terms of the overall risk factors for becoming infected with Campylobacter in the United States, the Friedman study is more relevant than the Niemann study, isn't it?


A
I answered that and I said that I believe they're equally relevant and the reason is because the questions are very similar, we had much input into the development of the questions and the biology of Campylobacter would not necessarily be different between Denmark and the United States.  So I think they are complementary studies.



JUDGE DAVIDSON:  All right.  That's enough.  You've answered it twice now.



MR. KRAUSS:  I'm going to move on to the Schorr study, your Honor.



JUDGE DAVIDSON:  I beg your pardon?



MR. KRAUSS:  I'm going to move on.



JUDGE DAVIDSON:  Okay.  Good.



MR. KRAUSS:  Thank you.



BY MR. KRAUSS:


Q
The Schorr article, which is G-1718, that was relating to risk factors for Campylobacter infections in Switzerland, right?


A
Correct.


Q
And that has to do with the period -- the study period was February to December 1999, right?


A
Correct.  It so states.


Q
In terms of the risk factors for becoming infected with Campylobacter infections in the United States, the Friedman study is more relevant than the Schorr study, isn't it?


A
I would say yes.


Q
Now, for Harris, which is G-268, the Harris study is from a single county in the United States, isn't it?


A
That's correct.  A single large county in the United States.


Q
King County in Washington State, right?


A
Correct.


Q
And the Harris study took place from April 1982 through April 1983, didn't it?


A
Correct.


Q
April 1982 through September 1983.


A
It so states.


Q
In terms of the risk factors of becoming infected with a Campylobacter infection in the United States in the late 1990s, the Friedman study is more relevant than the Harris study, isn't it?


A
They're both equally relevant and for a variety of reasons, one of which is the microbiologist who worked on this study -- was related to the study, Dr. Fred Tenover, is a CDC employee and contributed to our understanding of Campylobacter and helped to design the Sentinel County study that was done in the early '90s and helped us with design of our NARMS.



So it's related to our understanding -- this was a foundational paper to our understanding which led to our development of the questionnaire for the Friedman study.  So it's a complementary study to our understanding of the epidemiology of Campylobacter.



MR. KRAUSS:  Your Honor, one of the articles that the witness referenced was an article that was stricken.  The Tenover article.  I'd like to move to strike that portion of the witness's testimony.



MS. ZUCKERMAN:  Your Honor, I don't believe that the Tenover article was mentioned.  Dr. Tenover was mentioned but not the article.



MR. KRAUSS:  He mentioned the Sentinel County study.



JUDGE DAVIDSON:  In the testimony, yeah, Sentinel County study.  It's still up in the air, isn't it?  So you'd better -- we don't know where it is at this point.  It's out but it could be in as of Friday.



MR. KRAUSS:  Right, your Honor.



JUDGE DAVIDSON:  So I don't want to strike his testimony as of this point.



MR. KRAUSS:  Okay.  Thank you, your Honor.



BY MR. KRAUSS:


Q
Now, the Friedman study had 1,316 patients in it, didn't it?


A
The culture -- yes.  The culture-confirmed cases in the Friedman study, yes.


Q
And the Harris study had 218 patients in it, didn't it?  In the abstract.


A
It so states.


Q
In terms of the number of patients, the Friedman case control study is more robust than the Harris study, isn't it?


A
Yes.


Q
The Friedman study looked at the risks of getting a Campylobacteriosis infection in the time frame 1998 to 1999, didn't it?


A
Yes.


Q
And the Harris study looked at the risks of getting a Campylobacter infection in 1982 to 1983, didn't it?


A
Yes.


Q
So I'm going to ask you, in terms of the risk factors of getting a Campylobacter infection in the United States in the late 1990s, isn't Friedman more relevant than Harris?


A
They're both equally relevant.  They both contribute to the scientific data that allow us to conclude what the sources -- risk factors are for Campylobacter infection.



I wouldn't throw out this article -- again, this foundational article solely because it's 20 years old.  In fact, the prevalence -- I mean, the frequency with which Campylobacter is present on Alteri hasn't remarkably changed since -- what they find -- the risk factors they've identified here, that information still contributes to our understanding of the epidemiology of foodborne disease.



We don't discount all previous studies simply because we did the latest study.  They all contribute to a body of evidence that allow us to make judgments about appropriate interventions.


Q
Let me turn your attention to the Deming article.



JUDGE DAVIDSON:  Do you have a number?



MR. KRAUSS:  Yes, your Honor.  G-162.



BY MR. KRAUSS:


Q
The Deming article -- the Deming study relates to Campylobacter infections at a single university in the United States, doesn't it?


A
It does, in Georgia.


Q
And the Deming study took place during the fall and winter quarters of 1983 to 1984, isn't that right?


A
That is correct.


Q
In terms of the risk factors of becoming infected with Campylobacter in the United States in the late 1990s, the Friedman study is more relevant than the Deming study, isn't it?


A
It is equally relevant, and this is an equally foundational article.  This article was co-authored by my current boss, Rob Tauxe, who was a senior advisor on developing the case control questionnaire for the Friedman study.



It was co-authored by Charlotte Patton, who was the previous director, until she retired this last year, of the National Campylobacter Reference Laboratory.  It was this paper that was the foundation of the Sentinel County study -- can I say that?



And this study was foundational and to our understanding of the epidemiology of Campylobacter which we would not discount this study nor the findings from the study contribute to our current NARMS surveillance -- I mean, all the way from the Sentinel County to the NARMS which evolved from the Sentinel County to our FoodNet case control study.



This represents an evolution of our understanding of the epidemiology of Campylobacter and I would not discount this simply because it was done over 20 -- or almost 20 years ago.


Q
The Deming study had 45 students as cases, didn't it?


A
It so states.


Q
And the Friedman study had 1,316 cases, right?



JUDGE DAVIDSON:  Asked and answered.



BY MR. KRAUSS:


Q
In terms of the number of patients enrolled  in the study, the Friedman study is more robust than the Deming study, isn't it?


A
Yes, but robustness of a study is most important when you have negative findings.  If you have a study with 45 patients and you find a significant risk factor, as strong as this risk factor was, the size of the study is relatively unimportant.  The size of a study is important when you find negative findings.



So yes, the Friedman study was more robust to find some risk factors but not necessarily more robust to find what was found in the study.  Robustness -- it's hard to take robustness out of context.  Tell me a specific exposure and I'll tell you whether one study was more robust for finding that exposure.


Q
In terms of the geographical area covered, comparing the Friedman study and the Deming study, the Friedman study was more expansive in terms of the population of the United States covered, wasn't it?


A
That's correct.


Q
And in terms of the population covered in the Harris study, the Friedman study population in terms of the extended United States was more comprehensive than the geographical area studied in the Harris study, wasn't it?


A
Yes.


Q
Let me turn your attention to your testimony regarding a retail study and here we are on the bottom of page 11 and page 12.  You reference G-1528, the Rossiter study.  Let me just ask you in terms of the Rossiter study, that was studying Campylobacter isolated for retail poultry, right?



MS. ZUCKERMAN:  Objection, your Honor.  If Mr. Krauss wants to talk about this study, I'd like him to provide the witness with a copy of it, please.



MR. KRAUSS:  Your Honor, I just have a couple of questions on it.  I'm going to ask him --



JUDGE DAVIDSON:  Well, she's -- all right.  Ask one question.  If it requires him to look at the document, he'll say so and then you have to provide it to him, okay?



MR. KRAUSS:  Yes, your Honor.



JUDGE DAVIDSON:  Go ahead.



BY MR. KRAUSS:


Q
Dr. Angulo, in the Rossiter study, do you know how the Campylobacter that was isolated was speciated?


A
Well, I guess -- first, there was a abstract that was written by Shannon Rossiter from our group and she took a look at the preliminary data from this study, but I wouldn't necessarily characterize it as her study -- her abstract is certainly not the most complete analysis that we've done of this data.



And the second thing then is yes, we are familiar with the way that the three state health departments tested for isolation of Campylobacter from these retail chickens -- chickens purchased in grocery stores at their state public health laboratories and we're also familiar with how those isolates were reported to CDC and speciated at CDC because we did the speciation of the isolates at CDC.


Q
And when you did that, I take it you did not use nalidixic acid speciation?


A
We did not.  We used PCR techniques -- pipperate -- testing, PCR testing.


Q
Now, in your testimony, Dr. Angulo, you mention the Mead article, G-410, on page 7.  And you mention that there's 2.4 million infections in the United States per year referenced in that article, right?


A
Yes, correct.


Q
And more recently CDC has come up with a new estimate of the number of Campylobacteriosis cases for 1999, right?


A
Correct.  We -- I want -- if -- as I think you -- as we've explained that FoodNet tracks the incidence of culture-confirmed Campylobacter cases in the FoodNet sites and FoodNet has reported a decline in the incidence of Campylobacter cases which has reflected that when we use -- the Mead article used 1997 FoodNet Campylobacter incidence as its starting point for the estimation of 2.4 million cases, if you use the -- take in account the decline in the incidence and then use 1999 starting point, the new estimate would be 1.4 million cases.



Although this article has not been published, it's in press with Clinical Infectious Diseases but has gone through CDC clearance and has been accepted by the Journal.


Q
And you also testified that CDC estimated that Campylobacter caused 124 deaths per year in the United States based on the Mead article, right?


A
That's correct.


Q
But for 1996 there were only 4 persons with Campylobacter infections that died in the United States, right?


A
No, that's not true.


Q
Would you take a look at -- attached to your  testimony, attachment number 1, page 52, that's G-1452?



JUDGE DAVIDSON:  What page again?



MR. KRAUSS:  Page 52 of G-1452, your Honor.



JUDGE DAVIDSON:  Okay.



THE WITNESS:  What's the attachment?



BY MR. KRAUSS:


Q
It's attachment number 1, Dr. Angulo.


A
My attachment -- these are numbered at the top?  I'm sorry.  I'm sorry.  What page?


Q
52.  And at the end of the first paragraph it states four persons with Campylobacter infection died in 1996, right?


A
Correct.


Q
And for 1997 there was one, right?


A
Correct.


Q
And two in 1998, right?


A
Correct.


Q
And four in 1999, right?


A
Correct.  Your question was did four people die in the United States of Campylobacter and these are simply the death in FoodNet in our estimates using these case fatality rates, taking into account the rest of -- the generalizations to the rest of the country.  In the Mead article we describe how you get to the estimate of whatever my testimony was, 124 deaths.



So I may -- the Mead article says 124 deaths but that is not -- that's nationwide based upon the methods described in that article, and this is an article describing just what was reported and ascertained in FoodNet.  Those are not the same numbers.



MR. KRAUSS:  Okay.  Your Honor, would this be a good place for a break for five minutes?



JUDGE DAVIDSON:  Okay.  You're running close to the edge, here.



MR. KRAUSS:  Thank you, your Honor.



JUDGE DAVIDSON:  All right.  We'll take a five-minute recess, be back at 2:35 sharp.



Off the record.



(A brief recess was taken.)



JUDGE DAVIDSON:  On the record.



Don't forget you have another recess coming to go through your tape recorder.



MR. KRAUSS:  Your Honor, do you want to do that now or --



JUDGE DAVIDSON:  Why didn't you do it while we were off the record here?



MR. KRAUSS:  Before we go on, your Honor --



JUDGE DAVIDSON:  I don't appreciate that.  You've all been sitting here for a five-minute recess and that's something you could have incorporated in your last request, so --



MR. KRAUSS:  Sorry, your Honor.



JUDGE DAVIDSON:  All right.  We'll go off the record again, get it over with.  Let's get back as soon as we can because you're pushing the time limits.  We're not going to start at 9:30 tomorrow if you keep this kind of stuff up.



MR. NICHOLAS:  Your Honor, we're happy to do this right here unless there's some particular reason ‑‑



JUDGE DAVIDSON:  It's up to them.  I don't want to -- doesn't matter to me where you do that.  I've said that from the beginning.



Off the record.



(A recess was taken.)



JUDGE DAVIDSON:  Back on the record.  What do we have with this?



MR. NICHOLAS:  Your Honor, we would propose playing this portion of the -- of this recording which is taken from the tape.  The transcript of that tape is attached in relevant part to witness Angulo's testimony who was at the -- 



MR. KRAUSS:  Carnavall.



MR. NICHOLAS:  -- Carnavall -- I'm sorry -- who was at that meeting, heard the presentation by Dr. Angulo and others --



JUDGE DAVIDSON:  Is there an exhibit for me?



MR. NICHOLAS:  Dr. Carnavall's testimony is --



MR. KRAUSS:  A-199.



MR. NICHOLAS:  -- A-199.



JUDGE DAVIDSON:  Okay.



MR. NICHOLAS:  CVM did have a motion to strike there.  Your Honor denied that motion.  As part of the reply to the motions to strike, we believe that's appropriately in evidence.  We have the tape recording that was original.



The  Center of Veterinary Medicine never requested a copy of that tape and right now, your Honor, we are prepared to play the whole tape for CVM, but that would take probably about an hour, hour and a half.



JUDGE DAVIDSON:  Well, you can do that on your own time.



MR. NICHOLAS:  So we have played the portion of the exhibit that we'd like to use.



JUDGE DAVIDSON:  How much are you talking about?



MR. NICHOLAS:  About a minute, your Honor.



MR. KRAUSS:  46 seconds.  46.58 seconds.



JUDGE DAVIDSON:  And you propose to play that for the witness and he has a copy of the transcript in front of him.  Yes, no?



MR. SPILLER:  Your Honor --



JUDGE DAVIDSON:  I'll hear from you in a minute.  I just want to hear what they're proposing.



And then you're going to ask some questions about it whether it's true or correct or what?



MR. KRAUSS:  I want to see if he recognizes his voice, I want to see if it refreshes his recollection as ever having said the statement, and then I want to ask him about whether he agrees or disagrees with the statement that's said, assuming that he recognizes it.



JUDGE DAVIDSON:  Okay.  Now.



MR. SPILLER:  Your Honor, I think counsel has succinctly saved us a lot of time.  What he wants to do is to ask the witness if he agrees with what the transcript or the purported transcript says he says, and that's already been accomplished.  We don't need the tape for that.



If we did need the tape, the segment that was played for us -- we asked for the whole tape, and counsel properly pointed out that the whole tape is an hour long and the segment that they want is 47 seconds.  So we have not a full transcript of what was said and that which has been referred to -- and I just made the same mistake myself -- is the transcript is nowhere identified on its face as a transcript.



It is not authenticated.  No one says I'm the typist, I typed exactly what was on this tape.  And that which they purport to play is a digital copy, I understand, of a tape which in turn is merely an audible and which by its own description in attachment 3 of Exhibit A-199, page 85, lines 3 and 4, it states -- even though the item is not signed -- "I recorded portions of the meeting with a tape recorder like those used to record lectures," which brings up another point.  Of course, we don't know whether it's a lawful tape.  Many meetings it's perfectly appropriate to tape.  Others, I presume like this one, it would not be appropriate for persons to make their own recording.



So for all those reasons, we don't know if it's authentic, we know for sure that it's not complete; we shouldn't be engaging in playing a tape which at this late date is offered, when it could have been offered and had forensics done on it some time ago to see if it's right.



The witness -- to the extent the words have been accurately transcribed, have already been read by counsel to the witness and he has already reacted to it.



JUDGE DAVIDSON:  Except he said he didn't recall.  He didn't say he didn't make the statement; he said he didn't recall.  So under those circumstances, I ask the question, does he have the transcript in front of him or the purported transcript?



MR. KRAUSS:  I don't know that he does, your Honor.



JUDGE DAVIDSON:  Well, would you hand him a copy of that and let him look at it?  See if that refreshes his recollection before we decide whether or not we're going to actually let him listen to the purported tape of the conversation.



MR. KRAUSS:  Your Honor, what I have is a block of exactly what's on this portion of track 12, which are his words --



JUDGE DAVIDSON:  Of a digitized copy of the original tape?  Is that what it is, or not?



MR. KRAUSS:  Yes, your Honor.



JUDGE DAVIDSON:  Well, can we get some CSI people in here to go over this?



(Laughter.)



MR. SPILLER:  Actually, your Honor, that's a perceptive question.  You likely thought that that's the exhibit.  That's what I thought when we were in the conference room.  But Mr. Krauss kindly corrected me.  If it's the same thing you offered us in the conference room, that's not actually the exhibit.  That's something else that was prepared for you that is nowhere an exhibit and has never been shown to counsel.



MR. KRAUSS:  That's correct.  This is -- what I told the Judge was this is a transcription of exactly what's on track 12 that I'm preparing to play --



JUDGE DAVIDSON:  But that's not in evidence.



MR. KRAUSS:  The transcript is in evidence, and this is a portion of the transcript.



JUDGE DAVIDSON:  The whole transcript is in evidence?



MR. KRAUSS:  Yes.



JUDGE DAVIDSON:  But not this piece of paper.



MR. KRAUSS:  Not this piece of paper, your Honor.



JUDGE DAVIDSON:  But the tape, obviously, is not in evidence.



MR. KRAUSS:  Correct.



JUDGE DAVIDSON:  And the tape is not the original.  It's a copy of --



MR. NICHOLAS:  Well, we have the original tape here, your Honor.  It's just harder to hear, so we --



JUDGE DAVIDSON:  Well, you say harder to hear -- excuse me for interrupting you.  You say harder to hear, he says inaudible.  I mean, you know, I don't know what it is and I don't know if I want to hear it or not, but I want to go through this first by the way I suggest it.



You show the witness that paragraph, see if that refreshes his recollection, and then I'll ask him a question and then maybe we will, maybe we won't have the tape, okay?



MR. KRAUSS:  Yes, as long as by that paragraph we agree I can do it with this --



JUDGE DAVIDSON:  If that's an accurate representation.  Did you show it to counsel?



MR. SPILLER:  Your Honor, since the exhibit is in the record, may we use the exhibit that's in the record and offer him a portion of your exhibit A-199, attachment 3, and I believe you have indicated that the particular part that you want to read is -- it's on page 88.



MR. KRAUSS:  If you have it, I'd be happy for you to give it to the witness.



MR. NICHOLAS:  It's not my exhibit, and, I'm sorry, the copy I have has counsel's mark on it.  But you can get a clean copy.



JUDGE DAVIDSON:  Don't look at me.  I don't have it.  I have a disk.  I don't have it printed.



MR. SPILLER:  At the Court's direction, I will fetch a copy of this exhibit.



JUDGE DAVIDSON:  Do you want to take this with you and print it out?



MR. SPILLER:  I'm sure we have access and we may -- pardon me, your Honor.



JUDGE DAVIDSON:  Sure.  Go ahead.



MR. SPILLER:  We're excavating to see if we have a clean copy.



JUDGE DAVIDSON:  In the meantime, do you have any other areas of inquiry?



MR. KRAUSS:  Yes, your Honor.



JUDGE DAVIDSON:  Well, maybe while they're getting copies of this you can go with that, move us along.



MR. SPILLER:  I apologize, your Honor.  I have -- and I want to make sure that we have no extraneous marks on here.



I'm loaning to Mr. Krauss our copy of an exhibit which I believe is not in evidence -- is it in evidence?  This one is.  Okay.  Exhibit 899, Attachment 3.  It includes pages 85 through 89.



JUDGE DAVIDSON:  Thank you.



MR. KRAUSS:  Your Honor, what I would do is I, with your permission, will bracket the portions of the transcript --



JUDGE DAVIDSON:  No, no.  Not on his copy.  You read it to him before.  I heard you.  You know what it is.  You asked him at least once, maybe more, if that was his language.



Off the record.



(A brief recess was taken.)



JUDGE DAVIDSON:  On the record.  Ask him if he has seen that in print, if it helps him recall whether or not he said it.  When he gives his answer, then I may have a question for him.



MR. KRAUSS:  Okay.  I'm sorry, your Honor.  I misunderstood.



BY MR. KRAUSS:


Q
Dr. Angulo, earlier I asked you whether you recalled saying that for all pathogens except Campylobacter we have a representative sample of the culture-confirmed cases at the state level.  And I believe your testimony was you didn't recall that.



Would you take a look at Exhibit A-199, Attachment 3, page 88, and see if that refreshes your recollection?


A
It refreshes my recollection.



JUDGE DAVIDSON:  Okay.  Are those your words?



THE WITNESS:  Are these my words?  Again, I can't say precisely that this is what I said.  I recall the context, although I can't -- I'm unable to -- I recall the setting, obviously, of the NARMS scientific meeting.



Jennifer McClellan was giving a presentation from the podium.  There was a question asked.  I stood up to discuss -- or to help discuss the answer to the question.  The context of that question -- I don't see it -- the context with which this discussion occurred is not well-characterized, because it says all the comments by Jennifer McClellan are inaudible, but she was discussing the ability for us to use the -- our regression model to interpret the trends of -- in prevalence that were evident in the NARMS data.



And so my question, as I stood up to talk, was to provide further explanation of our ability to assess the change in prevalence over time.



I certainly was there at the meeting and I stood up and talked and I provided an explanation of the points that she was raising.  I can't say for certain that these are the words that I said.



BY MR. KRAUSS:


Q
In terms of the discussion that you had in response to the questions, was the general topic matter the representativeness of the Campylobacter sampling scheme for NARMS compared to other isolates that are -- other bacterial isolates that are collected?


A
As I recall, the discussion was upon this -- the NARMS scientific meeting was the first time that we presented the logistic regression model which allowed us to look at the change in prevalence of Ciprofloxacin-resistant Campylobacter versus the baseline and I was discussing the ability of our sampling scheme to allow us to be confident in what that regression model was showing us in terms of the change in prevalence.



And in -- so the context where I may have discussed the sampling scheme, it was specific to ability to state that -- with confidence that the trend was routine and I remember precisely stating -- I remember this par -- I do recall this that I think our data allow the conclusion that there is an increasing trend.  Equally important is the trend is going up and it's not zero.



I remember discussing the points that our sampling schemes within NARMS allows us to be confident that the prevalence of Fluoroquinolone resistance is increasing.  And as you follow the testimony, these comments that I'm making here are following that discussion on the changing prevalence.



So on this part of it that you're highlighting, which is much into the discussion -- I think I see a dialogue -- much into the discussion was with the previous discussion of the context that well, how well can our sampling scheme support the conclusion of the increase in prevalence and my commentary was I was trying to make people aware that regardless of the sampling scheme, because the sampling scheme has been consistent over time, regardless of whether you agree that the sampling scheme has limitations or not, regardless of that, because it's been consistent over time, we're confident that the prevalence is increasing.



And that's why I was discussing specifically in this paragraph you point out to comment on the prevalence and I was trying to say, well, prevalence is less important -- baseline prevalence is less important because whatever the sampling limitations contribute to that prevalence, clearly it's increasing since then.



Now, it's important to recognize the date.  If you want an explanation --



JUDGE DAVIDSON:  Go ahead.  Nobody is stopping you.  Go ahead.



THE WITNESS:  Counsel is hovering.



(Laughter.)



MR. KRAUSS:  I was just trying to refresh his recollection, your Honor.  Apparently it's done a good job.



JUDGE DAVIDSON:  It sure has.



(Laughter.)



THE WITNESS:  But this was a NARMS scientific meeting in November of 2002, and since this meeting, we have done much additional exploration of the sampling basis of NARMS.  And I therefore conclude, as I've stated in today's testimony, that I feel confident that the prevalence that we're measuring in NARMS is a close approximation of the national prevalence of Fluoroquinolone-resistant Campylobacter.



BY MR. KRAUSS:


Q
The additional work that was done, was that done between November 22, 2002 and December 6, 2002, before your testimony was submitted?


A
What date was my testimony submitted?


Q
Well, the date you signed your testimony, December 6, 2002.


A
Yes.  There were -- some of those things were -- some of those analyses contributed to the conclusion in my witness testimony in December that allowed me to state with confidence that the prevalence -- the confidence I have of the prevalence of Fluoroquinolone resistance -- Ciprofloxacin resistance amongst Campylobacter in the United States.


Q
So let me see if I've got this right.  At the NARMS -- well, strike that.



Did seeing the transcript here which purports to say --



MR. SPILLER:  Object to the form of the question that identifies the document as a transcript, which I think has not been established.



JUDGE DAVIDSON:  All right.  I'm going to sustain the objection.  You read this to him before.  He just read it again.  I don't have to have the record say what that purports to say again.



MR. KRAUSS:  Okay.



JUDGE DAVIDSON:  I know your understanding of it is slightly different than the witness's and that's why you're asking this whole line of questioning.



MR. KRAUSS:  Okay.  Yes, your Honor.  I think if I could ask two questions --



JUDGE DAVIDSON:  You can ask 15 questions, but they've got to be pertinent and they've got to be to the point and they've got to not be repetitive.



MR. KRAUSS:  Yes, your Honor.  Thank you.



JUDGE DAVIDSON:  Okay.



BY MR. KRAUSS:


Q
Did seeing the sentence here about the representativeness of the Campylobacter sampling for NARMS refresh your recollection that you said this at the NARMS meeting?


A
It refreshed my recollection that there was this discussion.  Again, I don't recall saying these words precisely.  I recall the discussion and it occurred in the context of the change in the prevalence and it was actually -- that discussion was very useful in terms of us because it was a scientific meeting where we had dialogue for us to explore those --


Q
I understand.


A
-- points -- some of the points that were raised at that meeting helped us direct our exploration, all of which were involved -- included in my witness testimony.


Q
I understand.  Would hearing a recording of the meeting refresh your recollection as to what was said?  Would that be helpful to you in trying to refresh your recollection as to whether you said these words?


A
I guess if I heard what I said it would help me but it doesn't -- it's the context of how these were said --



JUDGE DAVIDSON:  Okay.  I think the problem is that the witness has testified that the context, which is missing from the quote, the context of what -- even if it was said -- and you correct me if I'm wrong, Dr. Angulo.  But even if the words were said as you recited them, the fact that they're not in context of the whole discussion changes his perception of his recollection of what he was talking about at the time.



I've heard him say it more than once, so I don't know why we keep going through this.



MR. KRAUSS:  All right, your Honor.  Could --



JUDGE DAVIDSON:  Now, I will allow, if you think it's important, on your own time, you can have -- after we've adjourned, you can have Dr. Angulo listen to your version and see if it helps him.  And if it does, then you can report back what the results were.  But counsel would be present.



I don't want to go into it here because it messes up my record to put a recording on that I don't know what it is or where it came from.



MR. KRAUSS:  Thank you, your Honor.



JUDGE DAVIDSON:  Did I characterize your --



THE WITNESS:  I guess the -- may I make a --



JUDGE DAVIDSON:  Sure.  Go ahead.



THE WITNESS:  My last comment is that the whole intended purpose of the NARMS scientific meeting was to have a casual and frank discussion amongst all stakeholders about the limitations and strengths, and we were freely answering questions in a dialogue format.



We had no idea that there was a tape recorder in the room.  No one asked for permission to tape anything, and I had no idea that I should -- that the words that -- that all this discussion would be -- I thought we were talking amongst stakeholders about what were the strengths and limitations, where were we going, what was work in progress.



We revealed that we were working on these issues, some of which we resolved in time for my witness testimony, and it was not the context of a taped scientific meeting that I knew my comments would be taped.



BY MR. KRAUSS:


Q
Dr. Angulo, when you say stakeholders, that includes scientists, right?


A
Yes.


Q
And scientists with backgrounds in epidemiology, right?


A
Yes.


Q
Now, let me turn your attention to your testimony, page 10, lines 36 to 44.  You report a population attributable fraction for eating chicken in a restaurant and for eating turkey in a restaurant, don't you?


A
Line 36?


Q
36 to 44.


A
Yes.  We also talked about non-poultry meats in a restaurant.


Q
Right.


A
Right.


Q
And a population attributable fraction does not necessarily indicate anything about causation, does it?


A
I had an explanation of this this morning, but it's the same point that in a case control study where you have evidence of an exposure being associated with an outcome, you can measure that by a point estimate, whether it be odds ratio or risk ratio, and that point estimate, estimate of effect, estimate of association, can be translated with additional information about the -- evidence about -- about information about the proportion of the population exposed.



But anyway, that point estimate can be translated into a population attributable fraction or an etiological fraction, same term, and so it's the same issue as before.



Causation is a body of evidence that leads to a conclusion of causation.  A demonstration of a strength of an association is one of the pieces of evidence that lead to causation.  Population attributable fraction is another piece of evidence that leads to causation but not everything that has an association would I conclude is causal, so not everything that has a population attributable fraction would I say is causal.



In this instance, though, there's a body of scientific evidence that shows that eating chicken is a risk factor for getting Campylobacter so taking the step from that association to causation is -- can be made.


Q
Now, Dr. Angulo, at page 16 of your testimony  -- of 17 --



MR. KRAUSS:  Indicates I'm getting closer to the end, your Honor. 



JUDGE DAVIDSON:  It won't stop you from going back to page 4, will it?



(Laughter.)



MR. SPILLER:  Excuse me, your Honor, Mr. Krauss.  I'll try to make this my last interruption.  We were just talking about sort of transcripts that are done and I don't suggest that Dr. Cox is making a transcript but I wanted to understand whether we are recording words to be used later in this hearing, whether there is other computer work going on here --



JUDGE DAVIDSON:  Wait a minute.



MR. KRAUSS:  I think the court reporter is.



JUDGE DAVIDSON:  Yeah, but what's going on?  Is there a tape recorder going over there?  If there is, I want it.



MR. COX:  No, I think he's asking about my computer, sir.



JUDGE DAVIDSON:  Well, I want to see -- what's going on with that?  I can't see you, so -- first of all, identify yourself for the record and stand up.



MR. COX:  This is Tony Cox.  I'm taking notes, actually not having to do with the proceeding.



JUDGE DAVIDSON:  Well, then you can take it outside.



MR. COX:  Or I can turn it off.



JUDGE DAVIDSON:  If you're not paying attention to this proceeding, I don't know why you're in here.



MR. COX:  Oh, I'm paying good attention --



JUDGE DAVIDSON:  Well, maybe you're better than most of us, but if you're taking notes about something else then I don't think you're giving full time and attention to what's going on here.



Turn it off and we can go on.



BY MR. KRAUSS:


Q
Now, Dr. Angulo, at page 16, lines 9 to 23, you say that -- you give the opinion that Fluoroquinolones are, in your opinion, less effective for resistant Campylobacter infections, right?  In general, that's the subject matter of that paragraph?


A
Yes.


Q
And in support of that you reference three studies.  Is that right?


A
Yes.


Q
That would be the Smith study, the Nelson study and the Niemann study, right?


A
Correct.  Yes.


Q
Now --


A
I also reference the Sentinel County study in my testimony.



MR. KRAUSS:  Your Honor, that's not in the record.



JUDGE DAVIDSON:  If it's in his testimony it's in the record.



MR. KRAUSS:  It's been stricken.



JUDGE DAVIDSON:  The Sentinel County study is not, but the testimony is.



MR. KRAUSS:  I think the testimony related to that has been stricken, your Honor.



JUDGE DAVIDSON:  You're right.  I apologize.  Go ahead.



MR. KRAUSS:  Thank you, your Honor.



BY MR. KRAUSS:


Q
Now, Dr. Angulo, in terms of measuring any extra days of diarrhea in comparing a Ciprofloxacin-resistant Campylobacter case to a Ciprofloxacin-susceptible Campylobacter case, do you have an opinion as to whether the median or the mean number of days is the appropriate measure?


A
We'd want to look at both.  Both would be appropriate.  If we're talking about -- it's whatever your -- impact on duration of diarrhea.  Duration can be measured by mean, medium, range.  It's all -- there's a variety of measures you can measure to difference in durations.


Q
Did you participate in discussions at CDC as to whether the median or the mean would be the -- a more or less effective measure for the extra days of duration of diarrhea?


A
For the Nelson study, yes.  Not for the Niemann study nor for the Smith study.


Q
Okay.  But --


A
I'm co-author of the Nelson study so we certainly discussed the outcome measure.


Q
And did you draw any conclusions as to whether the median duration of diarrhea would be a good indication of severity or not, as opposed to the mean?


A
We actually report both.  We report most results with the mean but we also comment that the median is equally useful to look at differences in duration.


Q
Now, with respect to the Smith study -- and I have -- do you still have a copy of that up there, G-589?


A
I don't believe I received --


Q
I thought I gave it to you earlier.  If I didn't, I'm sorry.  Here, Dr. Angulo.  I'm sorry.


A
Thank you.


Q
Now, in the Smith study, in terms of the measure of duration of diarrhea, comparing resistance Campylobacter infections to susceptible infections, it does not control for foreign travel, does it?



MS. ZUCKERMAN:  Objection, your Honor.  The document speaks for itself.



JUDGE DAVIDSON:  Well, it's all right.



THE WITNESS:  I'm sorry.  I'm not an author of this study and I could read it, what it says but --



BY MR. KRAUSS:


Q
But you rely on this study in your testimony for the proposition that Fluoroquinolone-resistant infections have a longer duration compared to susceptible infections and I'm trying to get your understanding or familiarity with how the study was done as an epidemiologist which you are.  Do you know whether -- whether you know whether you controlled for foreign travel.


A
I guess this was -- this article was published in the New England Journal of Medicine, which is a premier medical journal.  I'm certain it was well-reviewed by peer review and -- but I did not either look at their analysis in terms of their data set and repeat their analysis, nor did I -- am I intimately familiar with how they modeled all -- the entire -- to get their outcome, although I'd be happy to read it and give a review.



But perhaps -- I'm comfortable with the conclusion -- I'm confident the conclusion, because of the status of the Journal and the status of these researchers, but it's not my research, per se.



JUDGE DAVIDSON:  But the question was do you know whether you control for foreign travel or not.  And it's a simple answer.  It doesn't matter, as far as I'm concerned, whether you know or not.



THE WITNESS:  I don't know for certain.



JUDGE DAVIDSON:  That's fine.  That's the answer to the question.



MR. KRAUSS:  Thank you.



BY MR. KRAUSS:


Q
Now, for the Niemann study -- let me turn your attention to the Nelson paper.  Now, you worked with Ms. Nelson on her thesis, didn't you?


A
I was her field advisor.


Q
Right.


A
Yes.


Q
And on her thesis, you suggested that she conduct a survival analysis, didn't you?


A
So we're not talking about her article, we're talking about her thesis, which --


Q
G-1679.


A
I'm familiar with this thesis.  It was done in the year 2000.


Q
And you were the field advisor.


A
Correct.


Q
And you suggested that she conduct a survival analysis?


A
Yes, because there were people in the data set that were censored because they still had diarrhea at the time of interview and we were exploring to see if any Cox proportional hazard model or survival analysis might not yield more precise estimates.



So we embarked upon this experiment to see if we would find this to be useful.  This was very early in our analysis of the data set.


Q
And when you say the data set, this is data from the 1998, 1999 CDC Campylobacter case control study, isn't it?


A
The Nelson study.  Correct.


Q
It used data from the --


A
Yes.


Q
-- from the 1998, 1999 CDC Campylobacter case control study, right?


A
Yes.  And as we've discussed, three sub-studies of that.  This is close -- most analogous with the Nelson analysis, although by the time we did the Nelson analysis the data set had changed slightly in terms of being cleaner and we certainly had a much more sophisticated understanding of the data set by then in the year 2000.



JUDGE DAVIDSON:  Off the record.



(A brief recess was taken.)



JUDGE DAVIDSON:  Go ahead, Mr. Krauss.



MR. KRAUSS:  Thank you.



BY MR. KRAUSS:


Q
Now, in the McClellan thesis, there was no statistical difference in duration of diarrhea between people with Fluoroquinolone-resistant Campylobacter infections and people with Fluoroquinolone-susceptible Campylobacter infections.  Isn't that right?


A
That was a very naive analysis but that is correct.  Very incomplete analysis.


Q
And in the thesis -- when she did the -- calculated a hazard ratio, the hazard ratio for the association between Ciprofloxacin resistance and duration of diarrhea, adjusting for age, sex, residence, FoodNet site, education, and household income, and stratified by race, the differences between a resistant infection and a susceptible infection was not statistically significant, was it?


A
Perhaps not.  Again, this was in year 2000 and it was a very -- very early in our understanding of this data set.  I guess the -- to emphasize, purpose of her thesis was not to find the dominant risk factors, per se.  We were just trying to see what Cox proportional hazard model --


Q
Dr. Angulo, you answered my question.  Thank you.


A
-- just to see if the Cox proportional hazard model would contribute to our understanding and the outcome was we didn't find the Cox proportional hazard model to be useful, which is why we don't use it in any further analysis after this date.  It achieved its purpose.


Q
Now, for the Nelson paper -- that's the same researcher, right?  She was Jennifer McClellan and she became Jennifer Nelson?


A
That's correct.


Q
Attachment 4 is her paper, right?


A
Correct.


Q
And she found that when not adjusting for antimicrobial or antidiarrheal medication use, there was no statistical difference in the mean duration of diarrhea between patients with a Ciprofloxacin-resistant infection compared to patients with a Ciprofloxacin-susceptible infection, isn't that right?


A
That is correct.


Q
Now, turning to the Niemann paper, which is B-561, is this the Niemann paper that you refer to in your testimony?


A
I don't believe so.


Q
Then I'm not going to ask you about it.  Now, let me -- actually, I'm going to reverse myself, Dr. Angulo.  Let's just take a look at the Niemann thesis.  Are you familiar with the Niemann thesis?


A
I am.



JUDGE DAVIDSON:  Do you have an exhibit number?



MR. KRAUSS:  B-561.



BY MR. KRAUSS:


Q
He found, didn't he, that -- in looking at the duration of illness between resistant infections and susceptible infections, that actually there was a longer duration of illness for susceptible infections than resistant infections, didn't he?


A
Is that -- are you reading that from somewhere?


Q
Will you turn to page 200, Table 3 where it lists duration of illness, median days, for resistant infections it was 9 days, for susceptible infections it was 10 days, right?


A
I believe this is just descriptive.  It's not -- this is just a simple description of what was found but it's not his final conclusion.  When he models the duration of diarrhea then you have -- then the differences would be different.



But yes, in terms of -- yes.



JUDGE DAVIDSON:  Just answer the question.



THE WITNESS:  It so states on page --



JUDGE DAVIDSON:  Okay.



THE WITNESS:  -- table 3.



JUDGE DAVIDSON:  What's the next question?



BY MR. KRAUSS:


Q
And Niemann found that the duration of illness was not different between cases with a Ciprofloxacin-resistant infection and a Ciprofloxacin-susceptible infection, didn't he?


A
No.  It was my understanding in talking to Karl Mollbach, who is -- as I cite this I believe in my testimony -- a personal communication with Dr. Mollbach, it's my understanding that in their final analysis they found a difference of duration of 5 days between the resistant infection and the susceptible infection.


Q
That difference was not statistically significant, was it?


A
I don't know -- I --


Q
You don't have basis to know one way or the other?


A
I don't know.


Q
If you'd look at page -- I'm going to give you the number in the upper right-hand corner, the sticker number of 193, for Niemann, the last paragraph on the page, he says the duration of illness was not different between cases with Ciprofloxacin-resistant infection and a Ciprofloxacin-susceptible infection, right?


A
And he also says the next sentence, too, which says, however, when stratified on treatment Fluoroquinolones or other kinds of unknown antibiotics, the duration was longer for cases with resistance. 


Q
Right.  But those patients received antibiotic treatment because they were having a longer duration of illness anyway, weren't they?


A
No.


Q
Turn to page 133.  Dr. Niemann found that the data suggests that more severe symptoms, i.e., longer duration of symptoms, were the incentive for initiation of antibiotic treatment.  So they were having a longer duration of diarrhea so that's why they got treated, right?  Isn't that what he says?


A
Where are you citing?


Q
At the bottom -- right above predisposing factors.  That paragraph.  However --


A
I'm sorry; what page number?


Q
133.


A
Now we've gone to a different article, have we not?



JUDGE DAVIDSON:  Okay.  Who's asking the questions here?



MR. KRAUSS:  I'll withdraw that question.



JUDGE DAVIDSON:  Thank you.



BY MR. KRAUSS:


Q
Now, Dr. Angulo --



MR. KRAUSS:  Dr. Angulo, I have no further questions for you.  Thank you.



THE WITNESS:  Thank you.



MR. KRAUSS:  Subject to redirect.



JUDGE DAVIDSON:  Ready for you.  Do you want to change chairs, or if you don't have any questions --



MS. ZUCKERMAN:  Yes, please.



JUDGE DAVIDSON:  Okay.  Go ahead.



Off the record for a few seconds while you change chairs.



(A brief recess was taken.)



JUDGE DAVIDSON:  On the record.



Let's go.


REDIRECT EXAMINATION



BY MS. ZUCKERMAN:


Q
Dr. Angulo, Mr. Krauss asked you about the results in the studies looking at duration of diarrhea when not adjusting for antidiarrheals.  Can you explain what would happen if the analysis had adjusted for antidiarrheals?


A
Yes.


Q
Please explain.


A
As I described, our evolutionary understanding of the data set -- but the outcome that we are trying to measure is duration of diarrhea and it's very clear -- it was very clear before we did the analysis, it's also very clear in the data set -- but it clear apriority that taking an antidiarrheal medication, especially a prescription antidiarrheal, Immodium, would have a major consequence on the duration of diarrhea.



So we found it essential to include in the model apriority in our analysis to deal with the impact and the major impact of using an antidiarrheal.  Because of course the antidiarrheal drug shortens the duration or in fact can impact the duration of diarrhea.



So we have always from the beginning thought about the need to -- how to manage that effect.  So we have tried it from several different processes.  The one way that we have managed it is looking at the data set.



The data set starts with 858 observations.  There are 740 cases that there are information about duration of diarrhea because sometimes when you interviewed people, they still had diarrhea or not.  In that 740-person data set, the difference between diarrhea between the resistant and the susceptible was seven days versus eight days.  It was not statistically significant as I responded to -- but it had a P value of .1.



But then if you subset those 740 and look at only the 421 who had taken no antidiarrheal medication, of those 421 people who took no antidiarrheal medication, then you find a significant difference between resistant and susceptible strains, 7 days versus 9 days with a P value of .05.


Q
I want to ask you again about the duration of diarrhea analysis but this time I want to ask it in terms of foreign travel.  In your opinion, is foreign travel a confounder for Ciprofloxacin-resistant Campylobacter infections?


A
Again, it's important to -- apriority confounders and then confounders that are in the data set.  Before we did the study, apriority -- we would not think that international travel would be a confounder because the definition of confounder is it must be an independent risk factor for the outcome and associated with the exposure.



We're talking -- the outcome is duration of diarrhea.  It's hard -- we don't have -- we don't appreciate and do not appreciate a situation where international travel would impact the duration of diarrhea.  The strains of Campylobacter that you acquire on international travel is -- particularly because most of the people in our study -- many of the people in our study that traveled traveled to Europe.



These strains -- we don't understand why there would be a difference in duration of diarrhea associated with international travel.  So apriority we did not think international travel was a confounder.



And also, then, when we start -- when we do a multi-variant -- when we do our analysis and if you put antidiarrheal medication into the model account for the strong effect modification of antidiarrheal medication, then in the various different ways that we have tried to look at international travel, it does not appear as a confounder because it is not associated with the outcome.  It's not an independent risk factor of duration of diarrhea.



Accordingly, if you don't put antidiarrheal medication because international travel is associated with taking an antidiarrheal -- so you have a line -- an association between international travel and taking the antidiarrheal and antidiarrheal is an independent risk factor for the outcome, and we know international travel is associated with the exposure of interest, so if you did not put antidiarrheal in the model, you would think that the data is telling you that international travel is confounded because it would look like it was associated with the outcome and would look like it's associated with the exposure, but it's only associated with the outcome through antidiarrheal medication.



It is not an independent risk factor for the outcome.  In fact, it's just a proxy for taking antidiarrheal medication.



Now, this has been manifest in our analysis because then, as I described, there were 421 people that have taken -- that did not take antidiarrheal medication and in those 420 people, there's already -- there's a difference in duration of diarrhea between the 7 days and 9 days.



Those same 421 people, if you look at people that took no antibiotics and no antidiarrheal medication, which there are 67 people, the difference in duration of diarrhea between the resistant the susceptible is -- resistant infection is 12 days duration, susceptible is six days duration, and there's a statistically significant difference between those two.



So -- and importantly, of those 67 people that did not take antidiarrheals and did not take antibiotics, none of them traveled internationally.  So on that stratified analysis, international travel does not contribute to this marked effect that we see between the duration of diarrhea -- between the resistant strains and -- people infected with resistant strains and people infected with susceptible strains.



However, to more completely understand the impact of international travel, we did a multi-variant model, not just stratified analysis.  We did a multi-variant analysis.  We started with the 858 people in our data set.  We did a logistic aggression, a multi -- I'm sorry -- analysis of variants regression model and we put the different variants in.



And if you put international -- I'm sorry -- if you put taking an antidiarrheal into the model, then when you enter international travel it does not contribute to the model at all.  It doesn't stabilize the model, it doesn't change the points estimates significantly.



So international travel does not appear to be a confounder in our data set on multi-varied analysis as long as antidiarrheal medication is in the model.



There is a limitation of international travel in our data set and that limitation in our data set is that of the 858 people that were in our data set, approximately 100 of them were not asked the international travel question.



They were not asked that question on a relatively random process because they were not asked that question if they were not asked the set of exposure questions in our questionnaire, which they were not asked if, by the time we interviewed them, it was after 21 days from the culture collection date.



So there was a hundred people that were randomly -- relatively randomly not asked the travel question.  So we have done additional statistical analysis which is called multiple imputations where we have imputed the travel status for these 100 people where the travel status is unknown and put that in the model to see even if we -- we wanted to make sure that when we see that international travel is not contributing to the multi-varied model, we wanted to be certain that that effect was not simply because there's much -- that there are unknowns in the travel.



So we imputed them, ran several iterations.  All the iterations we run we never are able to make international travel contribute to the final multi-variant model.



So I would say with confidence that in our data set, both apriority, before we even did the study, we didn't think international travel would be a confounder and then when we did the analysis, it does not appear to be a confounder in our analysis.


Q
Switching topics now to FoodNet and NARMS incidence and prevalence, respectively.  In response to Mr. Krauss's questions earlier on FoodNet and NARMS, you had testified that the incidence of Campylobacter declined over the period between 1997 and 2001.



Mr. Krauss also asked you about the representativeness of NARMS with respect to Campylobacter.  Can you explain what the relationship is between the prevalence of Fluoroquinolone Campylobacter and the changes in incidence of Campylobacteriosis in the United States?



MR. KRAUSS:  Objection, your Honor.  That's outside the scope of the cross examination.  All we discussed was the incidence of Campylobacteriosis in general.  We didn't discuss the incidence of Fluoroquinolone-resistant Campylobacteriosis with Dr. Angulo.



MS. ZUCKERMAN:  Mr. Krauss did ask questions about the prevalence of -- in NARMS.  That was a substantial portion of --



MR. KRAUSS:  I didn't -- sorry, your Honor.



JUDGE DAVIDSON:  Did you want to say something else?



MR. KRAUSS:  I'm sorry, your Honor.



JUDGE DAVIDSON:  You want me to change my ruling?  Okay.  I'm going to sustain the objection.



First of all, the witness has gone to great lengths to explain almost everything he's been asked so if you're asking him to do it again, I don't appreciate that.



If he wants to add something to his testimony that he hasn't already given us more than once, I'd appreciate that.  Otherwise -- I mean, I don't blame the witness.  You keep asking the questions, both sides, and he keeps giving the same answers.  And he explains in great detail on how it affects his confidence.



All right.  You can proceed to the next question.



MS. ZUCKERMAN:  Thank you, your Honor.



THE WITNESS:  There's some --



JUDGE DAVIDSON:  Go ahead.



THE WITNESS:  Well, there is something I neglected to say but I don't know if you want --



JUDGE DAVIDSON:  Well, is it in response to the question, which I don't even remember at this point?  You've been talking for five minutes.



THE WITNESS:  Yes, your Honor.  It is, your Honor.



JUDGE DAVIDSON:  Okay.  Go ahead.



THE WITNESS:  Well, the -- FoodNet allows us to track the change in incidence over time and as I've described, in FoodNet, the incidence of Campylobacter has declined 33 percent.  NARMS allows us to track the change in prevalence of resistance over time and NARMS has shown -- as I described in my testimony, NARMS has shown us that the prevalence of Fluoroquinolone resistance or Ciprofloxacin resistance among Campylobacter has increased 150 percent.



The new data -- or the new analysis is we're able to merge those two data sets to ask the question, that is, what is the change over time of the incidence of Fluoroquinolone-resistant Campylobacter.  And Campylobacter is declining, prevalence resistance is increasing.  What happens at this intersection?  And in fact, when we do that analysis, the intersection is that the approximately -- there is -- in 2001, the incidence of Fluoroquinolone-resistant Campylobacter is approximately 50 percent higher than the incidence was at baseline.



JUDGE DAVIDSON:  Now, you say new data.  Is that included in your testimony or is that something that happened since you signed your testimony?



THE WITNESS:  It's since my testimony.



JUDGE DAVIDSON:  Well, that causes a problem for everybody involved, so you shouldn't -- I mean, I know it's interesting and valuable information but how is the other side supposed to be prepared and respond to something that you haven't testified to previously?



MR. KRAUSS:  Your Honor, I move to strike the testimony.



JUDGE DAVIDSON:  Granted.  Motion is granted.



MR. KRAUSS:  Thank you, your Honor.



MS. ZUCKERMAN:  Well, I have one final question and before I ask it, perhaps I ought to request permission to ask it because it has to do with the Sentinel County information.  This is something that was discussed when Mr. Krauss was questioning and given the fact that Dr. Angulo is here and available to resolve any issues of questions about isolates, where they came from, the protocol, the study, he's here and he's able to provide those answers.



So we can do that now and I can also give you a copy of the protocol that I believe Mr. Nicholas was going to provide yesterday but did not.



JUDGE DAVIDSON:  Give me some more of what's involved in this question.



MS. ZUCKERMAN:  What would be involved is the number of isolates -- in fact, we have a flow chart that was prepared by CDC recently.  It's a flow chart that shows the sample numbers initially that were collected and how that relates to the samples that were discussed in Dr. Angulo's testimony.  Only the susceptibility results and the numbers of samples and where they came from.



JUDGE DAVIDSON:  I have a problem because I don't understand why it's coming in now and wasn't put in originally.  I mean, right now I know it's all stricken.



If you were somehow asking him questions that were going to clarify something that was -- the wrong impression that was left by his testimony or by the cross examination, then maybe I'd allow it subject to it all being stricken if we don't allow the Sentinel County study but based on what you've told me, I don't see anything like that.



I see you're trying to get something additional into the record that wasn't here before.  Am I wrong?



MS. ZUCKERMAN:  Well, as I understand it, there was confusion expressed by Bayer in the motions to strike about the Sentinel County study and what it represented.  There was no confusion on the part of CVM or CDC about that study.



JUDGE DAVIDSON:  Well, then why do you have to clarify it now?  In other words, if you're satisfied that what you presented was accurate and good evidence, and I'm going to rule on whether it comes in or not probably on Monday, what's the point of adding to it at this point something that isn't already in the record?  That's my problem.



In other words, are you enlightening or modifying -- I shouldn't say modifying -- doing away with inconsistent -- no, that's not right either -- explaining something -- an improper inference that was left on the record by cross examination or are you just bringing in additional information?



MS. ZUCKERMAN:  The cross-examination did not involve talking about the numbers of isolates from the Sentinel County study.



JUDGE DAVIDSON:  Then why are you -- then there's no redirect on that.



MS. ZUCKERMAN:  Your Honor, the reason why I mentioned it is because Dr. Angulo was right here and I know that the ruling --



JUDGE DAVIDSON:  I understand that, but you -- the problem you're creating for me is if he comes in with new material that wasn't previously in the record, then where does that leave me as far as their opportunity to then come back with additional witnesses, additional testimony, to combat what he's putting on the record now?  And I can't do that.  We'll never end the proceeding.  At some point it's got to stop.



As I have said, if this testimony is designed to clarify a representation or material that was brought out on cross that you think has an improper inference, that's fine.  But if you're going to bring in information that you could have brought in before, whether it wasn't available at the time his testimony was prepared, then that's a whole 'nother process, not the fact that the witness is here now.



MS. ZUCKERMAN:  Understood.



JUDGE DAVIDSON:  Okay.



MS. ZUCKERMAN:  I have no further questions.



JUDGE DAVIDSON:  All right.



MR. KRAUSS:  Your Honor?



MS. ZUCKERMAN:  I didn't let her ask anything, hardly.



MR. KRAUSS:  I know, but he did mention a couple of things that had a couple of --



MS. ZUCKERMAN:  Couple?



MR. KRAUSS:  Yes, your Honor.



JUDGE DAVIDSON:  We'll see how far we get.



MR. KRAUSS:  Okay.  Thank you, your Honor.



JUDGE DAVIDSON:  Ask questions, don't make speeches.



MR. KRAUSS:  Thank you, your Honor.


RECROSS EXAMINATION



BY MR. KRAUSS:


Q
Dr. Angulo, on redirect, you testified regarding the 12 days versus 6 days of difference between Ciprofloxacin-resistant infections and Ciprofloxacin-susceptible infections in those people who took an antidiarrheal.  Do I have that right?


A
No.


Q
Who did not take -- okay.  Thank you.



MR. KRAUSS:  I have no further questions.  Thank you, your Honor.



JUDGE DAVIDSON:  I'm sure you don't have any redirect on that.



MS. ZUCKERMAN:  I certainly don't, your Honor.



JUDGE DAVIDSON:  All right.  Now, do we have any preliminary matters here -- not preliminary -- any housekeeping matters to take care of?  I have one if you don't have any.  All right.  Well, I have two, as a matter of fact.



If you still -- I'm directing you as far as that recording is concerned, if you're still interested in pursuing that, the witness is probably not going to be here but as far as any authentication or having the witness listen to it on your own time, when we adjourn here, I'll direct the witness to spend a couple of minutes or so with you to listen to that 47 seconds to see if it helps him.



But that's just if you still want to pursue that.  As we've got it now, he's refreshed his recollection from the written word and I've explained for the record, at least once, I'll do it again, that I can't allow the tape itself into evidence because I'm not sure of the authentication or the fact that it's not the original tape.  It's something that was digitized afterwards.



And while I'm not technically up to snuff on what that means or doesn't mean, it raises too many questions for me to try to deal with it.



All right?



MR. KRAUSS:  Yes, your Honor.



JUDGE DAVIDSON:  That's one.  Two.  Yes, ma'am.



MS. ZUCKERMAN:  Your Honor, may I comment to ‑‑



JUDGE DAVIDSON:  Sure.



MS. ZUCKERMAN:  We have -- CVM will be preparing other witnesses for tomorrow, and my concern is that if it's determined that Dr. Angulo will need to listen to more than the 47 seconds --



JUDGE DAVIDSON:  All I'm interested in is the 47 seconds to see if he recognizes his voice.  You can report back he did or he didn't.  He's already testified to what the import of it was and he went in detail -- lengthy detail as to why in his position it was taken out of context, it was a whole different approach.



The words themselves he doesn't recognize precisely, but if you can report back to me, and both sides will be there, that he does recognize his own voice, that's all I want to hear.



MS. ZUCKERMAN:  Thank you, your Honor.



JUDGE DAVIDSON:  The rest of it I've already understood.  



Yes, sir.



MR. KRAUSS:  We understand, your Honor.



JUDGE DAVIDSON:  All right.  Now, my other housekeeping matter is that I know the room is small, I know we're cramped, but I don't want anybody sitting where I can't see them anymore.  As of tomorrow, there will be no chairs over here below the bench.  They'll all be on that side.



If you want my explanation for that, it is I allow a lot of leeway to people who attend these hearings but I don't allow them to read newspapers or do other things in the courtroom while my proceeding is going on.  And with all due respect, Dr. Cox, I know you can do more than one thing at one time, but not in my courtroom.



Okay.  Thank you.  We're adjourned until 9:00 a.m. tomorrow morning.



MR. KRAUSS:  Thank you, your Honor.



MS. ZUCKERMAN:  Thank you, your Honor.



(Whereupon, at 4:15 p.m., the hearing was adjourned, to reconvene at 9:00 a.m. on Thursday, May 1, 2003.)


* * * * *




