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1   were instances where the counts were changed
2   because of them consulting you in that
3   fashion?
4          A.     I don't recall cases of that.
5          Q.     So that didn't happen?
6          A.     I can't say that it didn't
7   happen.  I don't recall any cases where it did
8   happen.
9          Q.     So after the counts were marked

10   on the plate, then that number was transcribed
11   into what you called a notebook page or
12   spreadsheet.  Is that correct?
13          A.     I described it as a notebook
14   page because I'm thinking -- in the
15   spreadsheet in my mind, I'm thinking of the
16   Excel spreadsheet for that.  This is -- the
17   notebook page is basically a page with a list
18   of plate -- a plate code, a space for numbers
19   of plaques, three separate cells or spots to
20   put the plaque counts.  So it's basically like
21   a page with blank spaces in which the plaque
22   counts could then be transcribed.
23          Q.     So that was the first place of
24   recording plaque counts after it was recorded
25   on the cell plate?

Page 479

1          A.     Yes.
2          Q.     You called that a notebook page?
3          A.     I called it a notebook page.  I
4   don't know if that's the official description.
5   But that's -- it's a page that was included in
6   the full assay documentation, but I did refer
7   to it as a notebook page.
8          Q.     Was it also referred to as a
9   counting sheet?

10          A.     I believe, yeah, there were --
11   yes.
12          Q.     And then the next -- after it
13   was entered into the notebook page or the
14   counting sheet, which you're saying is the
15   same, it was then entered into an Excel
16   spreadsheet?
17          A.     Yes.
18          Q.     This is for the interim analysis.
19   Correct?
20          A.     This is for any assay, any of
21   the AIGENT assays.
22          Q.     And then the Excel spreadsheet
23   performed calculations in terms of percent
24   mock and whether it was a positive or negative
25   neutralization?
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1          A.     It calculated or had a column
2   that indicated a percent of mock.  It was a
3   manual interpretation, meaning an operator
4   would go through and look at the results to
5   decide whether it was positive or negative
6   neutralization.
7          Q.     And you were the operator that
8   you're referring to?
9                 MR. SANGIAMO:  Object to the

10          form.
11                 THE WITNESS:  Multiple people in
12          the lab did that interpretation.
13   BY MR. SCHNELL:
14          Q.     Was it the counters that did it?
15                 MR. SANGIAMO:  Object to the
16          form.
17                 THE WITNESS:  Not in every case.
18   BY MR. SCHNELL:
19          Q.     So some cases the counters would
20   calculate whether or not their counts led to a
21   positive or a negative neutralization and in
22   other instances it was individuals other than
23   the counters?
24          A.     There are cases where -- so the
25   assays would be counted depending on
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1   availability of the people, what else they
2   were doing, that person may then enter the
3   information in the spreadsheet or they may
4   give that counting sheet to another person to
5   enter into a spreadsheet.  The interpretation
6   results could then be the person who entered
7   the spreadsheet or it could be another person.
8   It wasn't -- all the steps weren't done by the
9   same people for a given assay.

10          Q.     Sometimes it involved the
11   counters, sometimes it involved you and
12   sometimes it involved someone else.  Correct?
13          A.     As far as entering into the
14   spreadsheet and interpreting the results to
15   determine neutralization titers, yes.
16          Q.     Why was that part of the
17   counting process?
18          A.     Sorry, what part?
19          Q.     Why was the analysis of the data
20   to determine positive and negative
21   neutralization part of the counting process?
22                 MR. SANGIAMO:  Object to the
23          form.
24                 THE WITNESS:  I don't know if
25          I -- I wouldn't characterize it as part

21 (Pages 478 - 481)
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1          of the counting process, but it's part
2          of the process from having the counts
3          to the final results.
4   BY MR. SCHNELL:
5          Q.     The final results being?
6          A.     The titers for the samples.
7          Q.     And that was the responsibility
8   of your lab?
9          A.     The responsibility of our lab

10   was to run the assay and report the serum
11   titers.
12          Q.     Okay.  And so after the
13   calculations were made on the spreadsheet,
14   then titers were assigned?
15          A.     By interpreting the results in
16   this spreadsheet, we would identify the
17   highest solution that was given, 50 percent or
18   higher neutralization, and then identify the
19   serum dilution that corresponded to, which
20   would, in turn, identify the titer.
21          Q.     That would be entered into the
22   same Excel spreadsheet.  Correct?
23          A.     That was written --  it was
24   written on the spreadsheet.  I don't recall
25   that it was entered into the spreadsheet, the
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1   electronic spreadsheet, but in some cases I
2   recall it being written in the margins of the
3   spreadsheet.
4          Q.     In terms of what you testified
5   to earlier with regard to you and Dr. Emini
6   reviewing the data for accuracy, was it the
7   counting sheets that you looked at or was it
8   the spreadsheet that you looked at?  Was it
9   both or was it neither?

10          A.     I recall when taking the full
11   notebooks, they included all of those, the
12   counting sheet and the spreadsheet.  The data
13   that I recall reviewing with them, as best I
14   can recall, were the -- was the spreadsheet.
15   It does not exclude that at some point we
16   looked at the raw data and the counting
17   sheets, but the data that I recall him
18   reviewing with me were the Excel spreadsheets.
19          Q.     And then if it was determined by
20   either you or Dr. Emini that something raised
21   a question, and I'm referring to the four
22   criteria you identified previously, then am I
23   correct that the process would be that you
24   would go back to the counter, tell the counter
25   which sample raised a question, sometimes tell
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1   them what that question was and then direct
2   them to do a recount?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  I can't say in
6          every case I went back to the original
7          counter.  For example, if the original
8          counter was busy, I might have checked
9          the count but the -- for those where I

10          did go back to the original counter, as
11          best I can recall, I would say that
12          there's a question about the counts for
13          this plate or these particular wells,
14          can you please check them, see if you
15          agree that there is a change or not.
16          If you agree that your original counts
17          are accurate, leave them as they are.
18          If there is a correction, to put in the
19          correction.
20   BY MR. SCHNELL:
21          Q.     And sometimes you would tell
22   them you missed some counts, look at this
23   again.  Correct?
24                 MR. SANGIAMO:  Object to the
25          form.
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1                 THE WITNESS:  I don't -- I
2          recall at least in one case saying I
3          looked at the plate, I see some plaques
4          that it looks like you missed.  I
5          didn't say how many.  Whether I, in all
6          cases, told the counter if I see
7          something that doesn't look like a
8          plaque or it looks like you missed
9          plaques, I don't recall.

10   BY MR. SCHNELL:
11          Q.     And then if they did the recount
12   and found that there was a change that -- to
13   be made, they would go back to the notebook
14   page or counting sheet, as we're calling it,
15   and they would cross out the original count
16   and they would write in the new count and then
17   they'd sign it and date it?
18          A.     Typically at a minimum initial
19   and date it.  I don't know if it was full
20   signature, but initial and date it typically.
21          Q.     And then they would go back to
22   the Excel spreadsheet and overwrite what was
23   in the spreadsheet?
24          A.     Yes.
25          Q.     So the spreadsheet wouldn't
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1   reflect the changes, only the counting sheets
2   would.  Correct?
3          A.     That's correct.
4          Q.     And the counting sheets never
5   had changes on them that weren't indicated.
6   Correct?
7                 MR. SANGIAMO:  Object to the
8          form.
9                 THE WITNESS:  The counting

10          sheets reflected accurately the first
11          whatever the count was that was -- the
12          count from the plates.
13   BY MR. SCHNELL:
14          Q.     And you're 100 percent certain
15   that every counting sheet had the original
16   counts done on the assay on plate the very
17   first time.  Correct?
18          A.     I don't have any -- yes.  I
19   don't have any evidence to the contrary or
20   understanding to the contrary.  I didn't look
21   at every person running every assay, but I
22   have no expectation of it.
23          Q.     Because that's what you directed
24   your staff to do?
25          A.     To count the plaques and -- what
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1   I directed the staff was to count the plaques,
2   transcribe the results from the plate onto the
3   counting sheet.
4          Q.     And then what happened to the
5   cell plate after this process was complete?
6          A.     My understanding, we had a
7   quality assurance group that would review the
8   data, review the entire assay packet which
9   included the cover page, notebook page that

10   describes the assay or a brief narrative of
11   the assay purpose, and then there are multiple
12   attachments including a serum code for what
13   sera were part of the assay.  I don't recall
14   all the attachments that are part of it, but
15   they would include the counting sheet, the
16   Excel spreadsheet.  As best I can recall, a --
17   for the first time I'm not recalling with
18   clarity whether we included a -- the data were
19   eventually put into a database.  I don't
20   recall if that information from the database
21   printout was included as part of the assay
22   packet.  At any rate, the assay packet was
23   reviewed by quality assurance.  Once that
24   review was completed, my understanding was
25   that those plates were no longer needed.  The
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1   plaque counts on the counting sheet served as
2   a primary data source, and in some cases
3   assays were then discarded after the QA audit
4   was completed.
5          Q.     So the quality assurance group,
6   did they actually go back to the assay plates
7   and double check the counts?
8          A.     Not to my knowledge.
9          Q.     So they only checked to make

10   sure that the transcription that occurred at
11   plaque counts was free of error.  Correct?
12          A.     There were multiple things that
13   are part of the review.  I don't know all the
14   parts of the review, but as far as I know,
15   they did not go back, to my understanding, to
16   the original plates.
17          Q.     So the quality assurance group
18   played no role in ensuring the quality of the
19   original counts.  Correct?
20          A.     To the best of my understanding,
21   they did not serve a role in verifying the
22   transcription of the plaque counts from the
23   plate onto the counting sheet.
24          Q.     Once the quality assurance group
25   was complete or was finished with their task,
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1   then you said that the assay plates were
2   discarded?
3          A.     My -- not all of them were, but
4   some were.
5          Q.     And who decided which were to be
6   thrown out and which were to be maintained?
7          A.     As best I can recall, when the
8   quality group indicated they were done, they
9   said we are done with the review of these

10   assays, Leah Gottlieb, who is our local
11   quality person, indicated that the plates
12   could be discarded.  That doesn't mean that
13   that day I went and discarded those plates.
14   We would -- could get or discard them one at a
15   time or like we have a large number of assays
16   that are completed, we need to free up room in
17   our incubators, we would have potentially
18   discarded blocks of assays at one time.
19          Q.     And who within your lab was
20   responsible for discarding the assay plates?
21          A.     I would say my -- I was
22   responsible for identifying which assays for
23   which the review was completed.  As far as who
24   was responsible for the physical discarding, I
25   don't recall, but I would identify which ones
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1   were not needed further and could be discarded.
2          Q.     Did you discard yourself any of
3   the assay plates?
4          A.     I recall at least in some cases
5   discarding, yes, assay plates.
6          Q.     How did you go about doing it?
7          A.     The plates, once verification
8   matching up that the plates that we were
9   planning to discard were ones that the QA

10   audit was completed for, would place the plate
11   in an autoclave bag, which is part of our
12   normal laboratory disposal process.
13          Q.     Is that a type of incinerator?
14          A.     No.
15          Q.     What's an autoclave?
16          A.     It's a steam sterilizer.
17          Q.     So what happens when you put the
18   plates in a bag in the autoclave?
19          A.     It basically sterilizes them.
20          Q.     So it eliminates any ability to
21   count how many plaques were on that assay?
22          A.     No.
23          Q.     You can go back and count them?
24          A.     One could.  The heat distorts
25   the plates a little bit so there's some
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1   potential warping of the plates.  But that
2   heat treatment by itself I would not expect to
3   destroy the plaques.
4          Q.     So if you wanted today to go
5   back and double check all of the plaque counts
6   that were made, you have those plates?
7                 MR. SANGIAMO:  Object to the
8          form.
9                 THE WITNESS:  We have --

10          there's -- there are plates that we
11          still have from that testing.  It's not
12          all of the assays.
13   BY MR. SCHNELL:
14          Q.     Where are the rest?
15          A.     Some were discarded for which --
16   when the QA audit was completed.
17          Q.     But you just said discarded
18   doesn't mean you can't read them.
19                 MR. SANGIAMO:  Objection.
20   BY MR. SCHNELL:
21          Q.     I'm not sure what you mean by
22   "discarded."  When you say "discarded," do you
23   mean destroyed?
24          A.     Discarded is a process that
25   ultimately leads to destruction.  The first
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1   step is the autoclaving.  Then that material,
2   those are then placed, removed from the lab
3   and then eventually they become -- they're
4   discarded.  I don't know Merck's process for
5   discarding.
6          Q.     So anything that entered the
7   autoclave was ultimately discarded?
8          A.     It was on the path of discarding
9   and then eventually it was discarded.

10          Q.     So with the interim analysis,
11   were all the assay plates that were part of
12   that analysis since discarded?
13          A.     I don't recall.  We made an
14   inventory of plates that we had or have, but I
15   don't recall whether the interim analysis was
16   among those.
17          Q.     Well, the process, if I
18   understand it correctly, was that once quality
19   assurance completed their audit, then those
20   plates would be discarded.  Right?
21                 MR. SANGIAMO:  Object to the
22          form.
23                 THE WITNESS:  They're eligible
24          for discarding.  It doesn't mean that
25          day or that week we discarded them.  We
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1          may, since we're doing other work, we
2          may -- we're not in a -- I'm trying to
3          discard the plates as soon as the audit
4          is done, but we may wait until we have
5          a large stack of the plates and then
6          say that we're going to discard a block
7          of them at a time.
8   BY MR. SCHNELL:
9          Q.     So did I miss anything -- this

10   is now about the interim analysis.  Did I miss
11   anything in terms of the original plate
12   counting all the way through the entering on
13   the various documents or spreadsheets, to
14   quality assurance, to ultimate discard of the
15   assay, is there anything along that path that
16   we haven't discussed?
17                 MR. SANGIAMO:  Object to the
18          form.
19                 THE WITNESS:  The best of my
20          knowledge, I tried to highlight the key
21          steps, or I can't say that every detail
22          of all the steps that was included.
23   BY MR. SCHNELL:
24          Q.     Now, was this plaque counting
25   process something that you derived?
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1          A.     Me personally?
2          Q.     Yes.
3          A.     No.
4          Q.     Who derived it?
5                 MR. SANGIAMO:  Object to the
6          form.
7                 THE WITNESS:  It's a -- I'm
8          sorry.  Clarify the plaque counting
9          process meaning the checks or the

10          counting itself?
11   BY MR. SCHNELL:
12          Q.     The steps, the flow that we just
13   went through.  Do you want me to go through it
14   again so it's clear?
15                 MR. SANGIAMO:  Same objection.
16                 THE WITNESS:  So it's a flow or
17          the assay itself was developed largely
18          by myself and Mary Yagodich.  The flow
19          of the assay was -- for example, the
20          flow of the plaque counting and
21          entering --
22                 MR. SANGIAMO:  You can continue
23          with your answer.
24                 THE WITNESS:  -- entering into
25          the spreadsheet was used in Protocol
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1          006.  So the QA audit part came in with
2          input from QA as to what that flow
3          involved.  So the flow of running the
4          assays, entering the counts, entering
5          the data into the spreadsheet, is
6          something we used for many other
7          projects.  Whether I was the originator
8          of that, I can't say, but it's
9          something that we had used for multiple

10          applications.
11   BY MR. SCHNELL:
12          Q.     What other applications did you
13   use it for?
14          A.     Routine plaque assays.  For
15   example, for measles, mumps, rubella,
16   varicella, rotavirus.
17          Q.     Was it written down?
18                 MR. SANGIAMO:  Object to the
19          form.
20                 THE WITNESS:  I don't recall if
21          those specific steps were detailed in
22          the SOP or not.  They may have been, I
23          just don't recall.
24   BY MR. SCHNELL:
25          Q.     Was it GMP compliant?
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1                 MR. SANGIAMO:  Object to the
2          form.
3                 THE WITNESS:  My understanding --
4          well, I can't say with certainty.  I
5          don't have -- there was a later
6          assessment of the laboratory as far as
7          being GMP compliant, but whether the
8          steps we were doing at the time were
9          GMP compliant, I can't say with

10          certainty with one caveat, that from a
11          later FDA inspection, the cross outs,
12          without a documented reason for the
13          cross outs and plaque changes, were
14          viewed as not compliant with GMP.
15   BY MR. SCHNELL:
16          Q.     Was it viewed as not compliant
17   with GCP also?
18                 MR. SANGIAMO:  Object to the
19          form.
20                 THE WITNESS:  I don't know.
21   BY MR. SCHNELL:
22          Q.     You know what I mean by GMP and
23   GCP?
24          A.     I'm familiar with CGMP.  GCP I'm
25   not familiar with.
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1          Q.     What about the discarding of
2   plates, was that GMP compliant?
3          A.     From my understanding, yes.
4          Q.     What's that understanding based
5   on?
6          A.     Consulting with other groups at
7   Merck including the manufacturing division
8   where they run potency assays and plaque
9   plates are discarded.

10          Q.     So before you discarded any
11   plates, you checked and got confirmation from
12   that group that it was okay to throw out the
13   plates?
14                 MR. SANGIAMO:  Object to the
15          form.
16                 THE WITNESS:  It was not checked
17          beforehand.  It was verified in
18          follow-up discussions with them.
19   BY MR. SCHNELL:
20          Q.     With whom was it -- did you
21   confirm it?
22          A.     I don't recall the specifics.
23          Q.     Which group were they in?
24          A.     The varicella group was one of
25   them.
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1          Q.     Was it a man or a woman?
2          A.     That, I don't recall.
3          Q.     This was an oral conversation or
4   in writing?
5          A.     As best I can recall, it was an
6   oral conversation.
7          Q.     By phone or in person?
8          A.     As best I recall by phone.
9          Q.     So let's move now to beyond the

10   interim analysis.  Did you have a name for the
11   second two-thirds of the AIGENT testing?
12          A.     We didn't have an official name.
13   I guess I can refer to it as the balance of
14   the testing.  I don't know if there was an
15   official name for it.
16          Q.     The interim analysis involved
17   roughly a third of the test subjects.  Is that
18   correct?
19          A.     As best I recall, it was
20   approximately a third of the total number of
21   patients enrolled with equal distribution of
22   the three vaccine groups in that third.
23          Q.     And you were done with the
24   interim testing by the first quarter of 2001.
25   Correct?

Page 499

1          A.     As best I can recall, that was
2   approximately the time frame when we were done
3   that interim -- our part of the interim
4   testing.
5          Q.     And then when did -- did you
6   commence the balance of the testing after you
7   had completed the interim testing?
8          A.     Yes.
9          Q.     And did you commence the balance

10   of the testing after you had done your
11   analysis of the interim testing results?
12                 MR. SANGIAMO:  Object to the
13          form.
14                 THE WITNESS:  I don't recall the
15          dates when the interim analysis result
16          was finalized and when we began
17          complete testing for the balance of the
18          set.
19   BY MR. SCHNELL:
20          Q.     Is it fair to say that the bulk
21   of the balance of the testing, if not all of
22   the testing, was done after the interim
23   testing results had been analyzed?
24                 MR. SANGIAMO:  Object to the
25          form.
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1                 THE WITNESS:  I can't say with
2          certainty.  Expectation that would be
3          the case, but I don't have a
4          recollection of the dates.
5   BY MR. SCHNELL:
6          Q.     So the testing of the balance of
7   the samples commenced sometime after the first
8   quarter of 2001.  Correct?
9          A.     That's -- yeah, the best of my

10   recollection, it was after the first quarter.
11          Q.     And when was it completed?
12          A.     As best I can recall, sometime
13   in 2002.
14          Q.     Do you know when in 2002?
15          A.     No, I don't remember.
16          Q.     So now I want to go through the
17   same flow of the counting process that we just
18   did for the interim analysis but for the
19   balance of the testing.  So tell me if it
20   differed in any way.
21          A.     So the counting did not differ,
22   the counting of the plates.  Then transcribing
23   onto the counting sheet did not differ.
24   Transcription of the plaque counts from the
25   counting sheet into the workbook, the
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1   transcription did not differ but it was a
2   different workbook, meaning that in the first
3   third we had an Excel spreadsheet which was,
4   for want of a better description, a generic
5   Excel spreadsheet.  For the balance of the
6   testing, another group provided a workbook
7   that had -- was set up as a template with
8   prepopulated cells, including serum dilution,
9   a plate code or plate number.  And then would

10   automatically calculate average number of
11   plaques, a percent of mock and then having --
12   I'll say by flags, I don't recall if flags was
13   just a color flag or an actual set of words,
14   samples or dilutions that triggered certain
15   criteria; for example, extra variability for
16   the three replicate wells in a dilution; an
17   invalid dilution.  There were some other
18   descriptions there.  Those are two at least
19   that come to mind.
20                 The data from the workbook, as
21   best I can -- from the workbook from the --
22   the balance of the testing, as best I can
23   recall, I can't recall with certainty, but as
24   best I can recall, I believe it had a column
25   that included the titer, meaning that for the
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1   first third we mainly looked through the data
2   and assigned a titer manually going through
3   and saying what's the highest solution test
4   that provides 50 percent or more
5   neutralization.  The workbook for the balance
6   of the testing, as best I can recall, actually
7   calculated or identified a titer.
8          Q.     So to understand the process for
9   the balance, the same as the interim analysis

10   with regard to the counter looking at the
11   plate and then marking on the plate with a
12   magic marker the plaques that they counted.
13   Correct?
14          A.     Yes.
15          Q.     And then like the interim
16   analysis and the balance of the testing, they
17   would then write the count on a counting
18   sheet.  Correct?
19          A.     Yes.
20          Q.     And then instead of those
21   numbers then being transcribed onto an Excel
22   spreadsheet where manual calculations were
23   made, they were entered into a workbook where
24   the same calculations were automatically
25   tabulated.  Is that correct?
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1                 MR. SANGIAMO:  Object to the
2          form.
3                 THE WITNESS:  As best -- it was
4          a different -- it was -- for the
5          balance of the testing it was a
6          different -- it was a spreadsheet with
7          prepopulated calculations.  And as best
8          I can recall, it would do some -- it
9          would do some number of calculations,

10          for example, average number of
11          replicate plates, percent of mock, and
12          best I recall the titer for the serum.
13   BY MR. SCHNELL:
14          Q.     It would also calculate positive
15   or negative neutralizations.  Correct?
16          A.     I don't -- that, I don't recall.
17          Q.     And what you're describing,
18   that's the workbook that you're using, the
19   term.  Right?
20          A.     That's the -- what I was
21   referring to in that latter description is the
22   workbook that, as best I recall, the
23   biometrics group prepared for us.
24          Q.     Now, were you still -- like you
25   were with the interim analysis, were you still
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1   looking at the counting sheets as they were
2   being prepared?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  I don't -- in the
6          first third in the balance of the
7          testing what was being looked at were
8          the spread -- the work -- Excel
9          spreadsheet or the workbook.  I

10          don't -- I would not say that the
11          counting sheets themselves were being
12          looked at.
13   BY MR. SCHNELL:
14          Q.     Are you talking about the
15   balance?
16          A.     The review of the data to
17   identify, for example, the single positive
18   dilution was on the Excel spreadsheet, not the
19   counting -- done with the Excel spreadsheet,
20   not the counting sheet.
21          Q.     So in the balance of the
22   testing, were you still looking at the results
23   as they came out in the workbook?
24          A.     In the workbook, yes.
25          Q.     And was Dr. Emini also looking
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1   at the workbook as the results came out?
2          A.     I don't recall for the balance
3   of the testing Emilio looking at the results.
4          Q.     So you don't recall one way or
5   the other, is that what you're saying?
6          A.     I don't have a recollection of
7   him looking at them.
8          Q.     And when you looked at these
9   results, did you undertake the same process

10   that you did for the interim analysis which is
11   where you saw some -- which was if you saw
12   something that made you question the accuracy
13   of the count, you would then go back to the
14   counter and tell them to recount?
15          A.     The first part to that, the
16   workbook had flags that would identify some of
17   the conditions that we identified in the
18   validation plan and from our earlier testing,
19   for example, single positive dilution or extra
20   variability.  So just to point out that the
21   workbook would highlight samples that looked
22   unexpected or unusual.  In other words, in the
23   first third we were doing that manually.  So
24   it was more automated for the validated -- I'm
25   sorry, the balance of the testing.
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1          Q.     And how did the counter come to
2   learn that their counts were being identified
3   in the workbook as questionable?
4          A.     As best I can recall, for ones
5   the original counter was checking, I would say
6   there's a question about this particular plate
7   or these dilutions, could they verify the
8   plaque counts.
9          Q.     So it was still largely you

10   going back to the counter and identifying the
11   question with regard to their counts?
12          A.     In some cases I was --
13   eventually, as best I can recall, I was the
14   one relaying that information to the counters.
15   Another person in our quality group, Leah
16   Gottlieb, was going through the workbooks and
17   helping to identify samples for the balance of
18   the testing that had these flags for extra
19   variability or single positive dilution, then
20   relay that to me.  I would then relay that to
21   the lab members.  So it -- ultimately it was
22   me who would typically relay that information
23   to the lab staff.
24          Q.     In terms of the flags that you
25   described on this workbook, were they flagging
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1   the same criteria that you identified as
2   raising questions with you on the interim
3   analysis, that being positive neutralization
4   at a single dilution, erratic neutralization,
5   plaques in unaffected cell control and
6   pre-positives, post-negatives?
7          A.     I don't recall the specific -- I
8   recall examples of flags that the workbook was
9   capturing.  I don't recall with certainty

10   whether all of those flags matched up with
11   observations we were having from the first
12   third of the testing.
13          Q.     Which do you recall?
14          A.     The ones for -- not remembering
15   was one of the -- the one I was thinking of
16   was the single positive dilution.  But I don't
17   recall that that was -- if that was a flag, if
18   the workbook was flagging that.  I can't say
19   with certainty which ones, which of the flags,
20   which flags matched observations or rationales
21   for checks for the first third.
22          Q.     You can't remember any?
23          A.     I don't recall specifically
24   what is -- what was flagged or what the flags
25   were.

Page 508

1          Q.     And then in terms of what
2   happened after the workbook entries, did it
3   then go to quality assurance if there were any
4   recounts -- okay.  I'm sorry, take that back.
5                 So if you directed one of your
6   staff to recount, and they did and had a
7   change, would those changes be recorded in the
8   same manner on the counting sheets as they
9   were for the interim analysis?

10          A.     Yes.  The result would be
11   counted, there were -- I know or I'm aware of
12   at least two exceptions to what I'm about to
13   say.  The majority of the cases, the person
14   would cross out the original result, write in
15   the corrected result, initial, and date it,
16   then put that number into the -- that revised
17   number into the spreadsheet.  The two
18   exceptions I'm thinking of, there was one case
19   where in two assays that I recall, there was a
20   large number of samples that were given
21   erratic neutralization.  In rechecking the
22   plaque counts, it was noted that the plaque
23   counts were quite consistently -- or
24   consistently not accurate.  So in those cases,
25   what was done originally was to -- I recounted

Page 509

1   the entire assay and used those data in place
2   of the original data.  What we wound up doing
3   was go back eventually to the original entries
4   and use those and ignore the recounting.  I
5   give that as an example where at least --
6   where two assays were identified as having
7   consistent and extreme plaque count
8   differences from what looked like they were
9   accurate.  And instead of correcting

10   individual counts, the entire assay was
11   recounted.
12          Q.     Who came up with the idea of
13   replacing the Excel spreadsheet that was used
14   on the interim analysis with the workbook that
15   was used at the balance of the testing?
16          A.     I don't know who the original --
17   I can't say who the original idea came from.
18   I can't say that -- I think Joe Antonello in
19   our statistics group was someone who I had --
20   had discussed with me that that was available
21   for us to use.
22          Q.     But you didn't come up with the
23   idea of switching from an Excel spreadsheet to
24   a workbook, did you?
25          A.     Not that I recall.
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1          Q.     You don't know who did?
2          A.     I don't know who originated it.
3   I can say who provided it to us, but who
4   proposed that, I don't know.
5          Q.     Well, was it someone within your
6   lab?
7          A.     Not that I'm aware of.
8          Q.     Weren't you the one running the
9   test?

10                 MR. SANGIAMO:  Objection.  The
11          question is, were you the one running
12          the test?
13                 THE WITNESS:  Yes, I was the one
14          running the test.
15   BY MR. SCHNELL:
16          Q.     But this significant -- was this
17   a significant change in the process?
18          A.     To me, it was a way of
19   facilitating the -- obtaining the titer since
20   I did calculations for it.  So to me it didn't
21   change -- there were some other criteria that
22   were included as part of the workbook that we
23   were not applying, or one criteria that we
24   were not applying in the first sort of extra
25   variability criteria.  To me it was not a
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1   significant -- at least I personally was not
2   viewing it as a significant change in the
3   process but was just a workbook that allowed
4   cutouts of steps that we had to do manually.
5   So it allowed for more facilitated compilation
6   of the data.
7          Q.     Do you know why the workbook was
8   instituted, implemented into this flow?
9          A.     All I can say, I don't know the

10   ultimate reason.  All I can say is that Joe
11   Antonello proposed using it and we adopted
12   using it.
13          Q.     So it was Dr. Antonello who
14   proposed --
15          A.     As best I recall, he was the one
16   who I recall having discussions about the
17   availability of this workbook and using it.
18          Q.     Was he involved in the interim
19   testing?
20                 MR. SANGIAMO:  Object to the
21          form.
22                 THE WITNESS:  He's in the
23          biometrics group.  I don't recall -- he
24          was involved in supporting the
25          statistical analysis of validation

Page 512

1          study that we did, validation protocol
2          that we did.  I don't recall whether he
3          had any involvement in the interim
4          analysis.
5   BY MR. SCHNELL:
6          Q.     But as far as your recollection
7   is, just so that the record is clear, it is
8   Dr. Antonello who came up with the idea of
9   replacing the Excel spreadsheet used in the

10   interim analysis with the workbook that you've
11   been describing for the balance of the
12   testing?
13                 MR. SANGIAMO:  Objection.
14          Misstates the testimony.
15                 THE WITNESS:  My understanding
16          is that he talked to me and said here's
17          a workbook that's available that you
18          could use.  I wouldn't say that he -- I
19          wouldn't characterize as him saying
20          this is one that you should use or must
21          use, but this is available if you
22          choose to use it.
23   BY MR. SCHNELL:
24          Q.     So you have no idea who came up
25   with the idea then.  Am I right?

Page 513

1          A.     I don't.  As best I recall, he
2   said I have this available.  If you want to
3   use it, use it.
4          Q.     But you don't know why he came
5   to you with that suggestion?
6          A.     I recall some aspects of the
7   workbook that he specifically mentioned would
8   include some of the information learned from
9   the validation.  For example, the extra

10   variability criteria.  So it included some
11   additional analysis of trying to identify
12   samples that were behaving unusually.
13          Q.     Was this workbook GMP compliant?
14          A.     I do not know that it -- it was
15   not validated.  I don't know if it was GMP
16   compliant.
17          Q.     It was not validated, is that
18   what you just said?
19          A.     At the time we were using it, my
20   understanding is that it was not validated.
21          Q.     You have no idea whether it was
22   GMP compliant?
23          A.     I don't know what the
24   requirements are for that.
25          Q.     Do you know if it was GCP
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1   compliant?
2          A.     I don't know.
3          Q.     So after quality assurance did
4   its task, and I'm assuming it's the same task
5   that they did for the balance of the testing
6   that they did for the interim testing.
7   Correct?
8          A.     As best I can recall, it's the
9   same general set of steps, like reviewing

10   whatever the experiment documentation was.
11   And then the part I'm not very clear on, the
12   documents that -- I'm trying to think of the
13   words, that support the information that was
14   submitted into the clinical database.
15          Q.     But like with the interim
16   analysis, they did not confirm that the
17   original counts were accurate by going back to
18   the plates and confirming the plate counts.
19   Correct?  The plaque counts.
20          A.     That's correct, to the best of
21   my knowledge, yes.
22          Q.     All they did was check for
23   transcription errors?
24          A.     Amongst other parts of the
25   review.  But as far as the data, going from
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1   the original -- the plaque count, counting
2   sheet, the best of my understanding, looked at
3   the plaque count counting sheet and looked at
4   transcription into the workbook.
5          Q.     Was the process under which
6   quality assurance acted for either the interim
7   analysis or the balance of the testing GMP
8   compliant?
9          A.     I can't answer.  I don't know.

10          Q.     Was it GCP compliant?
11          A.     I don't know.
12          Q.     Was there any aspect of the
13   testing that you led with regard to the AIGENT
14   assay GMP compliant?
15                 MR. SANGIAMO:  Object to the
16          form.
17                 THE WITNESS:  I do not know
18          whether it was or wasn't.
19   BY MR. SCHNELL:
20          Q.     Was there any aspect of the
21   AIGENT testing that was GCP compliant?
22                 MR. SANGIAMO:  Same objection.
23                 THE WITNESS:  I don't know.
24   BY MR. SCHNELL:
25          Q.     Did there come a time in the

Page 516

1   August 2001 time period where the members or
2   representatives from the CBER unit of the FDA
3   came to your lab and conducted an inspection
4   of the AIGENT testing?
5          A.     I do recall representatives from
6   CBER, two representatives came to -- were
7   allowed to conduct an inspection.  As best I
8   can recall, it was early August.  I don't
9   remember the specific date.

10          Q.     Do you know what prompted the
11   inspection?
12          A.     No, I don't.
13          Q.     No idea?
14          A.     No, I don't.
15          Q.     Were there any members of your
16   lab who had complained to you about any of the
17   operations you were conducting relating to the
18   AIGENT testing?
19          A.     The only comment I received from
20   lab -- one member of the lab staff was a
21   comment that we knew which was -- which
22   samples were pre-vaccination and which were
23   post-vaccination.
24          Q.     That was the only comment?
25                 MR. SANGIAMO:  Object to the

Page 517

1          form.
2                 THE WITNESS:  To the best of my
3          recollection, yes.
4   BY MR. SCHNELL:
5          Q.     And that was a comment by Steve
6   Krahling?
7          A.     Yes.
8          Q.     So no one other than Steve
9   Krahling ever complained about what was going

10   on in your lab during the AIGENT testing
11   period?
12                 MR. SANGIAMO:  Object to the
13          form.
14                 THE WITNESS:  Not regarding --
15          or not that I'm aware of.
16   BY MR. SCHNELL:
17          Q.     So when the FDA came in
18   August 2001, what was your involvement, if
19   any, in the inspection these representatives
20   conducted?
21          A.     My involvement was primarily
22   with Cathy Carbone; Deborah Bennett, I
23   believe, was the other FDA representative
24   there.  But my involvement was primarily with
25   Cathy Carbone.  That included over the course
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1   of five to six hours giving a tour of the
2   laboratory, giving her an opportunity to talk
3   to some members of the lab to ask questions
4   about the assay.  And I say labs, since we had
5   two labs, two lab spaces at the time.  And
6   then for the majority of the day to bring over
7   lab notebook documentation and sit next to her
8   reviewing the data side by side with her.  And
9   reviewing the data meaning reading through the

10   procedures, the documentation, looking at the
11   plaque counts and then she did independent
12   calculations on the -- our calculations
13   including review of plates that had
14   corrections.
15          Q.     Before I forget, going back to
16   the plaque counting process that occurred with
17   the balance of the testing, after quality
18   assurance did their task, did you then discard
19   the assay plates like with the interim
20   analysis?
21                 MR. SANGIAMO:  Object to the
22          form.
23                 THE WITNESS:  We made a list of
24          plates that were -- that are available
25          and were available at the time.  I know

Page 519

1          that some plates were discarded.  Not
2          all of them were discarded.
3   BY MR. SCHNELL:
4          Q.     And was there -- is there
5   anything in the flow of the plaque counting
6   process for the balance of the testing that
7   you haven't identified?
8                 MR. SANGIAMO:  Object to the
9          form.

10                 THE WITNESS:  In what way?  As
11          any part of the process?
12   BY MR. SCHNELL:
13          Q.     Did we cover the highlights like
14   we did for the interim testing?  For the
15   balance of the testing, did we cover the
16   highlights of the plaque counting flow?
17                 MR. SANGIAMO:  Object to the
18          form.
19                 THE WITNESS:  I guess -- well,
20          the one -- I guess one aspect to the
21          flow that, as best I can recall, is in
22          the review of the -- I don't recall
23          being -- systematic part of the process
24          for the first third was that for the
25          balance of the testing, Leah Gottlieb,

Page 520

1          who was in our quality assurance group,
2          served a role of reviewing the
3          spreadsheets to flag the samples, or
4          dilutions and/or samples that were
5          providing flags in the workbook or
6          providing single positive dilutions.
7          In the first third, either I or other
8          members of the lab did some of that
9          review.  In the balance of the testing,

10          Leah Gottlieb was doing the majority of
11          that to help facilitate the flow of
12          identifying samples to recheck.
13   BY MR. SCHNELL:
14          Q.     By the time the FDA came for
15   this inspection in August 2001, how much of
16   the balance of the testing had been completed?
17          A.     I don't recall specifically, but
18   my -- I have a general sense that we were
19   nearly complete.  I don't know if that's -- I
20   wouldn't say that that's accurate, but my
21   general recollection was that we were winding
22   down the testing.  I can't say that with
23   certainty.
24          Q.     Why is that your general
25   recollection?

Page 521

1          A.     Just because I recall at the
2   time thinking about other projects that we'd
3   be doing after this work was done.
4          Q.     You said that you introduced
5   Carbone and Bennett to members of your staff
6   to be interviewed.  Is that correct?
7          A.     I don't remember Deborah Bennett
8   coming through the lab.  Cathy Carbone and
9   Deborah Bennett were in a meeting room with

10   myself and other Merck representatives.  Cathy
11   Carbone came through the lab.  I don't recall
12   introducing her, but she just walked through
13   the lab and would ask questions of people I'd
14   say at random, but I don't recall specifically
15   introducing her to anyone.
16          Q.     Do you recall, other than
17   speaking with you and Dr. Shaw, either Carbone
18   or Bennett speaking with any members of your
19   lab?
20                 MR. SANGIAMO:  Objection.
21                 THE WITNESS:  I'm sorry, repeat
22          that.
23                       -  -  -
24                 (The court reporter read the
25          pertinent part of the record.)
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1                       -  -  -
2                 THE WITNESS:  I recall Cathy
3          Carbone talking to -- when she was
4          going through the lab, asking questions
5          of people in the lab.
6   BY MR. SCHNELL:
7          Q.     Who did she speak to?
8          A.     I don't recall specifically.
9          Q.     And then you reviewed data side

10   by side with Carbone?
11          A.     Yes.
12          Q.     Not with Bennett, just Carbone?
13          A.     As best I recall, Cathy Carbone
14   was sitting immediately to my left and Deborah
15   Bennett was at the other end of the table.
16          Q.     You were in a conference room?
17          A.     Yes.
18          Q.     Were you looking at -- well,
19   what were you looking at with them?
20          A.     They were experiments from the
21   AIGENT testing.  I don't recall if -- how
22   the -- how many assays were from the interim
23   analysis set and how many were from the
24   balance of the testing.
25          Q.     How many assays did you -- how

Page 523

1   many assay samples did you look at?
2          A.     I don't recall.  I remember it
3   being several -- we brought over several
4   binders, each of which would have multiple
5   experiments in it.  But I don't recall -- I
6   can say it took -- we did it for several
7   hours.  We did the review for several hours.
8   I don't recall how many assays were --
9          Q.     And it was the counting sheets

10   that you were looking at?
11          A.     The whole assay set.
12          Q.     So it would be the counting
13   sheets, it would be the Excel spreadsheet or
14   the workbook, depending on which part of the
15   testing it was?
16          A.     Yes, and the titer assignments.
17          Q.     What did they, if anything, did
18   they ask of you with regard to this review?
19          A.     I don't recall specifically what
20   they asked.  All I can say is that I answered
21   every question they asked truthfully and
22   completely.
23          Q.     And that process lasted several
24   hours.  Yes?
25          A.     Yes, they came, I think, as best

Page 524

1   I recall, sometime in the morning and then
2   left like 5:00 or later.  So it was the
3   majority of the day.  So several hours.
4                 MR. SCHNELL:  I'm about to turn
5          to a document if you want to take a
6          break.
7                 VIDEOGRAPHER:  The time is now
8          11:36.  This ends disc two.
9                      -  -  -

10                 (A recess was taken.)
11                      -  -  -
12                 VIDEOGRAPHER:  The time is now
13          11:55.  This begins disc three.  You
14          may proceed.
15                 MR. SCHNELL:  I want to mark as
16          Krah Exhibit 40 an e-mail dated
17          August 7, 2001, from Karen McKenney,
18          M-C-K-E-N-N-E-Y, Bates-numbered 52249
19          through 53.
20                 Before we circulate that with
21          our group, Dino, I want to point out
22          it's marked highly confidential.  I
23          don't think it is.  I'll honor if you
24          want to keep it.  But if you just want
25          to take a gander, I don't -- I mean,

Page 525

1          we'll excuse Mr. Krahling and Ms. --
2                 MR. SANGIAMO:  I prefer if we
3          just honor --
4                 MR. SCHNELL:  If you guys step
5          out for maybe a couple minutes.
6                       -  -  -
7                 (Exhibit Krah-40, 8/7/01 E-mail
8          with attachment, 52249 - 52253, was
9          marked for identification.)

10                       -  -  -
11   BY MR. SCHNELL:
12          Q.     Mr. Krah, you are marked as a
13   recipient of this document.  Do you see that?
14   Third line next to Dr. Emini.
15          A.     Yes.
16          Q.     You have no reason to believe
17   that you didn't get a copy of this.  Right?
18          A.     I don't have a reason to suspect
19   that I didn't.
20          Q.     The first -- on the second
21   page -- first of all, who is Karen McKenney?
22          A.     I don't know, the bottom of the
23   page lists a GMP Compliance person that I
24   don't -- the name is not familiar to me.
25          Q.     The second page of the document
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1   is the 483 report that CBER issued in
2   connection with the inspection in August 2001
3   that we've been discussing.  Is that correct?
4                 MR. SANGIAMO:  Obviously take
5          your time to look at it.
6                 THE WITNESS:  Yes, it looks like
7          that's dated August 6, 2001.
8   BY MR. SCHNELL:
9          Q.     Yeah.  You've seen this before.

10   Right?
11          A.     Yes.
12          Q.     This is the write-up of the four
13   areas that CBER had issues with in connection
14   with the inspection.  Correct?
15          A.     There are four areas that they
16   deemed appropriate to issue the 483 report.
17          Q.     What is a 483 report?
18          A.     I'm sorry, I'm not familiar with
19   -- I recall seeing it.  I don't know all
20   aspects to it.
21          Q.     Is that the only 483 report that
22   involved work you did at Merck during your
23   time your time at Merck?
24          A.     I'm not aware of any other work
25   during my time at Merck that anything that I

Page 527

1   was doing received a 483.
2          Q.     I'm going to go through this.
3   If you need time after I ask a question to
4   look at it, feel free.  This is a summary
5   purportedly prepared by Ms. McKenney and a few
6   others, that summarizes the inspection we've
7   been referring to, and I just want to follow
8   up on some of the observations that are in
9   this report?

10                 MR. SANGIAMO:  How about if you
11          just give him a minute or two to look
12          it over, and then if you go through
13          line by line and he feels a need to
14          look further, he can do it then.
15                 MR. SCHNELL:  If you want to
16          take a like bit, like a minute or so,
17          but I'm not really going to go line by
18          line.  I have a couple questions.
19          Maybe some of it is line by line.
20   BY MR. SCHNELL:
21          Q.     Have you seen this document
22   before?
23                 MR. SANGIAMO:  Hold on, I think
24          he's still looking.
25                 THE WITNESS:  Yes, I have seen

Page 528

1          it before.
2   BY MR. SCHNELL:
3          Q.     When have you seen it?
4                 MR. SANGIAMO:  You should
5          exclude any review with attorneys.
6                 THE WITNESS:  My best
7          recollection is that I saw it at some
8          point after the inspection.  But I
9          don't recall specifically when.  I

10          don't -- I can't tell -- it has "To
11          Distribution."  I don't recall if I was
12          part of that distribution.
13   BY MR. SCHNELL:
14          Q.     Other than Dr. Shaw and
15   yourself, are you aware of any other Merck
16   employees who met with either Carbone or
17   Bennett at the inspection?
18          A.     There were other Merck employees
19   present.
20          Q.     Who?
21          A.     It was a room full of people.
22   I'd estimate a table similar to this size with
23   Merck people there and even perhaps some
24   sitting separate from the table, but I don't
25   recall --

Page 529

1          Q.     When you were going --
2                 MR. SANGIAMO:  You don't recall?
3                 THE WITNESS:  I don't recall
4          specific names of people who were there
5          other than Alan and myself.
6   BY MR. SCHNELL:
7          Q.     When you were going through the
8   data, was Dr. Shaw with you?
9          A.     When we were going through the

10   data, my -- Cathy Carbone was sitting to my
11   left.  My focus was on answering her
12   questions.  I don't recall if Alan was -- it
13   was in the conference room.  Other people were
14   in the room.  I don't recall if Alan was there
15   or not.  I wasn't really paying attention to
16   who else was there.
17          Q.     So do you recall if anyone else
18   from Merck was there?
19          A.     The room was full of Merck --
20   other people.  So there were other people from
21   Merck there.
22          Q.     Now, if you look at the line
23   right above "DAILY ACTIVITIES," it says,
24   "While not an observation, Ms. Bennett voiced
25   her expectation that data generated from human
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1   subjects be controlled under the requirements
2   of CGMP."
3                 Do you see that?
4          A.     Yes.
5          Q.     You were not aware of that
6   expectation.  Correct?
7          A.     That's correct.
8          Q.     That was the first you heard of
9   it?

10          A.     That was the first I heard of it
11   personally.
12          Q.     And then in the next paragraph,
13   towards the bottom, the last sentence
14   actually, it says, "Also discussed during the
15   tour were laboratory practices for evaluating
16   variability in the plaque neutralization assay
17   to determine the need for plate recount."
18                 Do you see that?
19          A.     Yes.
20          Q.     Do you recall what you discussed
21   with either Carbone or Bennett with regards to
22   that subject?
23          A.     I don't recall specifically to
24   it, but I do see in the copies provided
25   there's, in addition to the SOP, for example,

Page 531

1   memo to file, all "'Responses to Flags for

2   Questionable Values in the Data Spreadsheet,'"

3   the seventh bullet point down.

4          Q.     That's the one dated June 21,

5   2001?

6          A.     Yes.  Yes.  I don't recall the

7   Memo D. Krah to FILE, Review of MUMPS AIGENT

8   Neutralization Data, August 1, 2001.  I don't

9   recall that one.

10                 I recall there was a document

11   provided that gave a summary of criteria for

12   the recount.  I don't recall with certainty

13   that that's the one, but amongst these, my

14   understanding was that that information was

15   provided to her at the -- as part of this

16   meeting.

17          Q.     So that was the August 1st

18   document you're talking about?

19          A.     I believe that's what I'm

20   talking about.  I'm not completely certain

21   that that's the one, but amongst the documents

22   provided or the -- sorry, the copies provided

23   list here, one of them is that, as best I can

24   recall, description of the recount process.

25          Q.     And did the discussion you had

Page 532

1   with Dr. Carbone or -- and/or Bennett about
2   the variability process follow a similar line
3   of questions that we were -- a similar line of
4   discussion that we were having earlier in the
5   day about the plaque counting process you
6   employed?
7                 MR. SANGIAMO:  Object to the
8          form.
9                 THE WITNESS:  I don't recall

10          specifically.  I would say that
11          whatever questions primarily Cathy
12          Carbone and Ms. Bennett, I don't recall
13          her asking personal questions or --
14          whatever questions Cathy Carbone asked,
15          I answered as best I could and
16          truthfully and completely.  And
17          whatever -- she seemed satisfied with
18          the completeness.  So whether I
19          included all the details with the same
20          flow description I provided earlier, I
21          can't say with certainty.  But I did
22          answer all the questions.
23   BY MR. SCHNELL:
24          Q.     The next paragraph says, "During
25   the tour, Dr. Carbone was interested in

Page 533

1   procedures for handling pre- and
2   post-vaccination sera steps taken to minimize
3   the effect of inter-assay variability."
4                 Do you see that?
5          A.     Yes.
6          Q.     What did you tell her in regard
7   to that subject?
8                 MR. SANGIAMO:  So if you feel
9          you need to read the rest of the

10          paragraph, do so.  That seemed to
11          address that.
12                 THE WITNESS:  I don't see the
13          description of that in this paragraph.
14          I don't recall my specific answer to
15          that question.  What I would say today
16          would be my answer.  I don't recall
17          what I provided to her as an answer at
18          that time.
19                 MR. SCHNELL:  I'm sorry, can you
20          read the answer back?
21                       -  -  -
22                 (The court reporter read the
23          pertinent part of the record.)
24                       -  -  -
25   BY MR. SCHNELL:
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1          Q.     So you don't recall a single
2   thing you told her with regard to this
3   inquiry?
4                 MR. SANGIAMO:  Object to the
5          form.
6                 THE WITNESS:  I recall answering
7          every question that she asked to her
8          satisfaction.  I just don't recall my
9          response to this -- I have an answer

10          that I would give today if she asked
11          the question, but I don't recall at the
12          time what I said.
13   BY MR. SCHNELL:
14          Q.     Even one thing?
15          A.     I don't recall my specific
16   answer to -- about this.  Today, I would say
17   what I would answer today.  I can't say with
18   certainty that that's what I said during the
19   inspection.  It's what I expect I would have
20   said during the inspection, but I don't recall
21   specifically what I said at the inspection.
22          Q.     If you turn over to the next
23   page, the first paragraph -- I'm sorry, the
24   second paragraph, it says, "Dr. Carbone was
25   interested in the trigger that would result in

Page 535

1   re-evaluation of assay raw data."
2                 Do you recall anything that you
3   spoke to with Dr. Carbone to respond to that
4   interest?
5          A.     Comments on -- I don't have a
6   direct recollection, I'm just reading what it
7   says here.  I explained, for example, the
8   extra variability criteria which was a
9   criteria that was in the workbook that was

10   part of the -- I'm sorry, the balance of the
11   testing is sometimes referred to, the balance
12   of the testing, as the second third and third
13   third.  So I was preventing myself from
14   rephrasing, re-describing that.  That was, I
15   believe, an example of her concern that for
16   the first third we did not have that workbook.
17   So, therefore, the extra variability criteria
18   was not applied.  For the balance of the
19   testing in 2001, the workbook was available,
20   didn't have an extra variability flag.  So
21   that meant that those -- the data from those
22   sera were being flagged differently than the
23   first third.
24          Q.     Did you tell her that for the
25   first third you actually did apply that extra

Page 536

1   variability criteria but you did it manually?
2          A.     We did not -- from my
3   understanding, we did not apply the extra
4   variability criteria.  The extra variability
5   criteria to me means the variability between
6   triplicate wells or duplicate wells.  We were
7   looking at things, for example, like single
8   positive dilution, erratic neutralization.
9   That is separate from extra variability.  I

10   don't recall that we were -- I don't recall
11   that we were manually assessing extra
12   variability for the first third.
13          Q.     Did you disclose to either
14   Dr. Bennett or Carbone that you were -- the
15   criteria we discussed earlier which you looked
16   for in terms of directing the plaque counters
17   to do recounts?
18          A.     As best I --
19                 MR. SANGIAMO:  Object to the
20          form.
21                 THE WITNESS:  As best I can
22          recall, I described to her what I
23          described to you of, if a plaque count,
24          a sample in question was identified,
25          that the preference would be to go to

Page 537

1          the original counter, have them recheck
2          the count.  If there was a correction,
3          make it.  If there was no correction,
4          to leave it as it was.
5   BY MR. SCHNELL:
6          Q.     Did you tell Dr. Carbone or
7   Bennett that on some occasions you would tell
8   the counter why they needed to recount?
9          A.     I don't recall.  I answered all

10   the questions she posed.  I don't recall
11   that -- I don't recall if I indicated that.
12          Q.     In the fourth paragraph it says
13   that Bennett ".. requested SOPs for handling
14   laboratory worksheets and raw data, notebook
15   documentation, spreadsheet validation,
16   calibration of pipettes, and QA audit
17   procedures for a research lab performing
18   clinical testing."
19                 MR. SANGIAMO:  This paragraph
20          here.
21                 THE WITNESS:  Oh, okay.  Sorry.
22          Okay.
23   BY MR. SCHNELL:
24          Q.     Do you see what I just read?
25          A.     Yes.  Yes.

35 (Pages 534 - 537)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5015

Case: 23-2553     Document: 43     Page: 114      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 114      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 538

1          Q.     Do you recall discussions of
2   that?
3                 MR. SANGIAMO:  Make sure you
4          read it.
5                 THE WITNESS:  So I recall
6          whatever she requested and she needed
7          from me or our group we provided.  So
8          what I can't tell from this is if all
9          of that was provided at the inspection

10          or whether there was any follow-up
11          provision or documents provided.
12   BY MR. SCHNELL:
13          Q.     Did you have an SOP for handling
14   laboratory worksheets and raw data?
15                 MR. SANGIAMO:  Object to the
16          form.
17                 THE WITNESS:  We had the MRL
18          policy 23 which, the best I recall, was
19          available for the data documentation
20          and raw data, as it indicates raw data
21          handling.  I don't recall that we had
22          an SOP specifically for the worksheet.
23   BY MR. SCHNELL:
24          Q.     Did you have an SOP for the
25   notebook documentation?

Page 539

1          A.     Not to the best of my knowledge
2   to have an SOP, but we did have MRL policy 23.
3          Q.     So MRL policy 23 was what you
4   responded with when Bennett asked for SOPs for
5   all of the items I previously identified in
6   this paragraph?
7                 MR. SANGIAMO:  Object to the
8          form.
9                 THE WITNESS:  I don't recall

10          specifically what was provided to her.
11          And I read this to be that she
12          requested certain items and then it
13          identifies what was provided to her.
14          Beyond that, I can't say what else was
15          provided to her.
16   BY MR. SCHNELL:
17          Q.     With respect to the handling
18   laboratory worksheets and raw data, notebook
19   documentation, spreadsheet validation,
20   calibration of pipettes, and QA audit
21   procedures for the AIGENT testing, was any of
22   it GMP compliant?
23          A.     That, I don't know.
24          Q.     Was any of it GCP compliant?
25          A.     I don't know.

Page 540

1          Q.     Now, in the two paragraphs up,
2   the last sentence, so we're in the second
3   paragraph on this page, the last sentence,
4   Dr. Carbone stated that if changes in the data
5   were made after results were calculated and
6   selective wells reviewed, then the practices
7   were not consistent with GLP.  This topic was
8   further discussed later in the day.
9                 Do you see that?

10          A.     Yes.
11          Q.     Do you recall discussing that
12   topic with Dr. Carbone?
13                 MR. SANGIAMO:  Object to the
14          form.  Just so the record is clear,
15          Gordon, I think you might have said
16          wells reviewed and the documents says
17          wells re-reviewed.
18                 MR. SCHNELL:  Thank you.
19                 THE WITNESS:  I remember -- I
20          recall discussions with her -- or
21          Dr. Carbone about the re-review of the
22          data and corrections or changes.  I
23          don't recall -- and I recall
24          discussions with Deborah Bennett about
25          the GMP aspects.  I don't recall the

Page 541

1          discussion with Cathy Carbone about the
2          GLP topic.
3   BY MR. SCHNELL:
4          Q.     Now, it's true, isn't it, that
5   in the AIGENT testing that you ran, changes in
6   the data were made after results were
7   calculated and selective wells were
8   re-reviewed.  Correct?
9                 MR. SANGIAMO:  Object to the

10          form.
11                 THE WITNESS:  Changes were made
12          to the data, meaning the data being
13          coded serum samples were -- we don't
14          know which study group the samples are
15          in.  And to the extent of having a
16          sero -- either a positive or a
17          negative -- I'm sorry, a seropositive
18          or seronegative status at end of titer.
19          So the data were calculated -- the data
20          were calculated to the point of having
21          those -- a serum titer and serostatus
22          when corrections were made.
23   BY MR. SCHNELL:
24          Q.     I'll ask the question again.
25   Listen to the question.
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1                 Isn't it true that in the AIGENT
2   testing you ran, changes in the data were made
3   after results were calculated and selective
4   wells were then re-reviewed?
5                 MR. SANGIAMO:  Objection.  Asked
6          and answered.  He just answered that
7          question very directly, Gordon.
8                 MR. SCHNELL:  Object to the form
9          is all you need to say, Dino.

10                 MR. SANGIAMO:  I can say
11          whatever is appropriate to say.
12                 THE WITNESS:  There were -- the
13          calculations were completed for the
14          calculated percent of mock end titers,
15          for example, and re-review of the data
16          was made so samples were blinded as to
17          which treatment group they received.
18          And the -- it is correct that they were
19          re -- sorry.  They were selective
20          wells, wells identified by some of the
21          criteria that we identified earlier as
22          flags for like, for example, single
23          positive dilution.
24   BY MR. SCHNELL:
25          Q.     So your answer is yes?
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1                 MR. SANGIAMO:  Object to the
2          form.  He gave his answer.  Results is
3          a vague term.  You know that.  He
4          answered your question.
5                 I'm sorry, so what's your
6          question, Gordon.
7                 There's no question pending,
8          don't say anything.
9                 MR. SCHNELL:  Do you need to

10          hear the question again?
11                 MR. SANGIAMO:  What's the
12          question?  I need to hear the question
13          again.  What's the question?
14                 MR. SCHNELL:  No, you don't.
15          You're not answering my questions.
16          Your witness is.  You need to be quiet.
17          I'm not going to take this, Dino.
18                 MR. SANGIAMO:  I'm here to
19          represent Merck and I'm entitled --
20                 MR. SCHNELL:  Will you repeat
21          the question, please?
22                 MR. SANGIAMO:  I'm entitled to
23          find out what the question is.  I don't
24          think there is a question, but if there
25          is one, I'd like to hear it.

Page 544

1                       -  -  -
2                 (The court reporter read the
3          pertinent part of the record.)
4                       -  -  -
5                 MR. SANGIAMO:  Objection.  Asked
6          and answered.
7                 THE WITNESS:  So, yes, with the
8          results meaning the titers and
9          serostatus of individual coded serum

10          samples.
11   BY MR. SCHNELL:
12          Q.     If you look at the bottom of
13   this document, this is the second to the last
14   paragraph, the last sentence, "After this
15   review a tally was made of the direction
16   (plaque count going up or down) of the
17   corrections."
18                 Do you see that?
19          A.     Yes.
20          Q.     Was that a tally that you
21   conducted?
22          A.     No.  That's one that Dr. Carbone
23   conducted.
24          Q.     Was that written down?
25          A.     She was writing it down.

Page 545

1          Q.     Did you get a copy of that?
2          A.     I did not personally receive a
3   copy.  I don't know if she provided Merck a
4   copy.
5          Q.     Dr. Carbone remarked that the
6   frequency was low.  What frequency was low?
7          A.     My understanding of that was
8   that the frequency of the corrections was low.
9          Q.     Is that true?

10          A.     From my view, looking at the
11   data, the frequency to me seemed like a
12   subjective term but seemed low to me, and all
13   of the changes were ones that were supported
14   by an attempt to try to make the data more
15   accurate.
16          Q.     That's what you shared with
17   Dr. Carbone?
18                 MR. SANGIAMO:  Object to the
19          form.
20                 THE WITNESS:  As best I can
21          recall, in the discussions with her
22          about the reasons for the recheck and
23          the results of the recheck were that we
24          identified, for example, single
25          positive dilution or erratic
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1          neutralization.  And by rechecking
2          our -- the intention was to try to
3          increase the accuracy of the data.
4   BY MR. SCHNELL:
5          Q.     You think you succeeded?
6          A.     Succeeded in?
7          Q.     Increasing the accuracy of the
8   data.
9          A.     To me, on a case-by-case basis,

10   serum-by-serum, I believe yes.
11          Q.     Did you disclose to either
12   Dr. Carbone or Dr. Bennett or anyone at the
13   FDA that you and your staff collectively make
14   thousands of changes to the data?
15                 MR. SANGIAMO:  Object to the
16          form.
17                 THE WITNESS:  What we did at a
18          follow up -- at this meeting, all I can
19          say is that Cathy Carbone looked
20          through a number of assays, I don't
21          recall the specific number, made an
22          assessment of the changes.  In a
23          subsequent follow up that Merck made,
24          we listed all of the changes made in
25          every assay for whatever reason the
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1          change was made, included a
2          justification where the reason was
3          known and then provided that to the
4          FDA.
5   BY MR. SCHNELL:
6          Q.     Did you disclose that the total
7   collective number of changes was in the
8   thousands?
9                 MR. SANGIAMO:  Object to the

10          form.
11                 THE WITNESS:  I don't recall the
12          number.
13   BY MR. SCHNELL:
14          Q.     Do you recall what percentage of
15   the assays involved changes?
16          A.     I don't recall.
17          Q.     Did you ever disclose to the
18   anyone at the FDA that the percentage of
19   assays that had changes was close to 90
20   percent?
21                 MR. SANGIAMO:  Object to the
22          form.
23                 THE WITNESS:  I did not provide
24          that.  I'm not aware of that.
25   BY MR. SCHNELL:

Page 548

1          Q.     And you did not disclose that to
2   the FDA?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  I'm not aware of
6          it.
7   BY MR. SCHNELL:
8          Q.     Did you disclose to anyone at
9   the FDA that in your recounts you were

10   targeting pre-positives?
11                 MR. SANGIAMO:  Object to the
12          form.
13                 THE WITNESS:  We were not
14          targeting pre-positives.  We disclosed
15          to them that we were targeting
16          single -- looking at single positive
17          dilutions amongst other recheck
18          criteria.
19   BY MR. SCHNELL:
20          Q.     So you did not disclose to the
21   FDA that you were targeting pre-positives in
22   your recount?
23                 MR. SANGIAMO:  Object to the
24          form.
25                 THE WITNESS:  We did not

Page 549

1          disclose that because that's not what
2          we were doing.
3   BY MR. SCHNELL:
4          Q.     Did you disclose to the FDA
5   that -- anyone at the FDA that positive
6   neutralizations that you were targeting at a
7   single dilution were predominantly in the
8   pre-vaccination samples?
9                 MR. SANGIAMO:  Object to the

10          form.
11                 THE WITNESS:  I do not know that
12          that is a correct statement, that they
13          were predominantly in the
14          pre-vaccination sera.  I do not recall
15          providing to the FDA or anyone at CBER
16          at least personally relative amount of
17          pre-vaccination, of single -- of
18          pre-vaccination positives versus
19          post-vaccination single positives.
20          Single positive dilution.
21                 MR. SCHNELL:  Can you read back
22          the question and his answer, please?
23                       -  -  -
24                 (The court reporter read the
25          pertinent part of the record.)
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1                       -  -  -
2   BY MR. SCHNELL:
3          Q.     I'm going to ask the question
4   again.
5                 I'm not asking you whether or
6   not this is true.  I'm asking whether or not
7   you disclosed to the FDA that the vast
8   majority of positive neutralizations at a
9   single dilution occurred at the

10   pre-vaccination sample?
11                 MR. SANGIAMO:  Object to the
12          form.  Asked and answered.  He answered
13          this.
14                 THE WITNESS:  I don't believe
15          that it's an accurate statement, and I
16          personally did not -- don't recall
17          providing CBER a proportion of sera
18          that were single dilution positive
19          pre-vaccination versus post-vaccination.
20   BY MR. SCHNELL:
21          Q.     Did you disclose to the FDA,
22   anyone at the FDA, that you were directing
23   your staff members to increase their plaque
24   counts on the pre-vaccination samples to
25   eliminate pre-positives?

Page 551

1                 MR. SANGIAMO:  Object to the
2          form.
3                 THE WITNESS:  That was not an
4          accurate -- that's not an accurate
5          statement and we did not disclose that.
6          We didn't make that statement to the
7          FDA.
8   BY MR. SCHNELL:
9          Q.     Did you disclose to the FDA that

10   you were directing your staff to make
11   inaccurate plaque counts?
12                 MR. SANGIAMO:  Object to the
13          form.
14                 THE WITNESS:  That's not an
15          accurate statement and we did not
16          disclose that.  We did not say that to
17          the FDA.
18   BY MR. SCHNELL:
19          Q.     Did you disclose to anyone at
20   the FDA that you were directing your staff to
21   selectively review pre-vaccination samples
22   versus post-vaccination samples?
23                 MR. SANGIAMO:  Object to the
24          form.
25                 THE WITNESS:  That's not an

Page 552

1          accurate capturing of the practice, and
2          we did not communicate that to the FDA.
3   BY MR. SCHNELL:
4          Q.     Did you disclose to anyone at
5   the FDA that the vast majority of changes that
6   were made to the plaque counts were in the
7   pre-vaccination samples?
8                 MR. SANGIAMO:  Object to the
9          form.

10                 THE WITNESS:  Again, I don't
11          know that that is an accurate
12          statement, and to the best of my
13          knowledge, that was not communicated to
14          the FDA.
15   BY MR. SCHNELL:
16          Q.     Did you disclose to the FDA that
17   a large number of the plaque count changes
18   that you or your staff committed changed
19   pre-positive samples to pre-negative samples?
20                 MR. SANGIAMO:  Object to the
21          form.
22                 THE WITNESS:  Again, I do not
23          know that that's an accurate
24          representation of the data and the
25          effect of the plaque count corrections.

Page 553

1          The -- I don't recall making a
2          statement to CBER that the majority of
3          the samples were in effect, that were
4          pre-positives.
5   BY MR. SCHNELL:
6          Q.     Did you disclose to the FDA that
7   there were instances where you or your staff
8   retested a sample that was pre-positive in a
9   subsequent assay?  Let me restate that.  Did

10   you disclose to anyone at the FDA that you or
11   your staff engaged in retesting when you found
12   a pre-positive in the sample?
13                 MR. SANGIAMO:  Object to the
14          form.
15                 THE WITNESS:  Well, the
16          retesting of a pre-positive sample
17          depends on the results of the
18          post-vaccination serum.  I don't know
19          that whether we disclosed to the FDA a
20          retesting of a paired set where
21          pre-vaccination serum was positive and
22          post-vaccination serum, for example,
23          was invalid.  As I mentioned
24          previously, we tested the samples in
25          the same assay, the pre-vaccination and
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1          post-vaccination samples in the same
2          assay.  For example, if in a
3          pre-vaccination result, whether it's
4          positive or negative and the
5          post-vaccination is invalid, that pair
6          would be retested because one of the
7          components of the pair was invalid.  So
8          that's the case where a retest would be
9          done where the pre-vaccination serum

10          could be positive but the
11          post-vaccination serum was not valid.
12   BY MR. SCHNELL:
13          Q.     Did you disclose to anyone at
14   the FDA that you retested samples specifically
15   because you found a pre-positive in the
16   original assay?
17                 MR. SANGIAMO:  Object to the
18          form.
19                 THE WITNESS:  As best I recall,
20          in the interim analysis set there was
21          one experiment where we were -- was on
22          line or intended to be further
23          understanding the assay performance
24          that there was an example in there of a
25          pre-positive sample that was retested

Page 555

1          to confirm the results of trying to
2          verify the result.  For the clinical
3          database, only the original result was
4          reported.  But those -- to the best of
5          my understanding, that experiment was
6          included in the data that was
7          subsequently provided to the FDA.
8   BY MR. SCHNELL:
9          Q.     Other than that, did you

10   disclose to the FDA that there were other
11   instances where you retested an assay because
12   it registered a pre-positive in the original
13   assay?
14                 MR. SANGIAMO:  Object to the
15          form.
16                 THE WITNESS:  I don't recall or
17          don't believe that it's accurate that
18          they would have been retested if there
19          was a valid post-vaccination serum
20          result.  So I do not recall disclosing
21          the indications of retesting a sample
22          just because it was pre-positive.
23   BY MR. SCHNELL:
24          Q.     Do you recall telling the FDA
25   that you recounted plaque counts in the

Page 556

1   controls that originally showed invalid
2   assays?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  I don't recall --
6          I do recall at least one assay where a
7          plaque count in the -- did you say
8          unaffected control or what was the --
9          I'm sorry.

10   BY MR. SCHNELL:
11          Q.     That you recounted when you
12   found -- instances when you found that there
13   were plaque counts in the controls that made
14   the assay invalid?
15                 MR. SANGIAMO:  Object to the
16          form.
17                 THE WITNESS:  There were
18          examples or are examples of cases where
19          a plaque count in a control was
20          rechecked to verify accuracy.  I don't
21          recall that that was provided to the
22          FDA.
23   BY MR. SCHNELL:
24          Q.     Did you disclose to anyone at
25   the FDA that you destroyed the assay plates

Page 557

1   after quality assurance did whatever they did?
2                 MR. SANGIAMO:  Object to the
3          form.
4                 THE WITNESS:  Yes, I did.  Yes.
5   BY MR. SCHNELL:
6          Q.     Who did you disclose that to?
7          A.     Cathy Carbone and Deborah
8   Bennett.
9          Q.     You disclosed that during the

10   inspection?
11          A.     Yes.
12          Q.     How many plates did you tell
13   them you destroyed?
14          A.     I don't recall what we did --
15   actually, I just indicated it was at the
16   inspection, there was a follow-up meeting, but
17   I don't recall it was at the inspection or one
18   of the follow-up meetings when Deborah Bennett
19   came back, we made a list of all the assays
20   and the plates that we had available.  I don't
21   recall numbers of how many assays there were
22   and how many plates were still available.  But
23   we provided to them a list of each -- a list
24   by assay and then which plates were available.
25          Q.     What did you tell them was the
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1   reason for your destruction of the assay
2   plates?
3          A.     As best I recall, my
4   understanding of this was that retention of
5   the plates was not a requirement.  That the
6   plaque counting sheet was the primary source
7   of the data and the assay plates were not --
8   wasn't required to retain them as the primary
9   data source.

10          Q.     Did you give them a reason for
11   destroying the assay plates?
12                 MR. SANGIAMO:  Objection.
13                 THE WITNESS:  The explanation I
14          gave them was that in previous assays
15          that we had run another -- at the time,
16          my best recollection, I indicated other
17          assays that we had run, once the QA
18          audit was done, we did not feel the
19          assay plates were required to be kept
20          and we were then able to discard them.
21   BY MR. SCHNELL:
22          Q.     What other assays did you run
23   where you discarded assay plates?
24          A.     As best I recall, Protocol 006
25   and all of our other lab experiments.

Page 559

1          Q.     None of those were clinical
2   studies, though, other than Protocol 006.
3   Correct?
4          A.     That's correct.  But I didn't
5   know that there was a different -- I wasn't
6   aware that there was a different requirement.
7          Q.     Did you disclose to anyone at
8   the FDA that quality assurance did not review
9   the original plaque counts?

10                 MR. SANGIAMO:  Object to the
11          form.
12                 THE WITNESS:  I don't recall.  I
13          don't recall the question being asked.
14          I don't recall whether that information
15          was relayed or not.
16   BY MR. SCHNELL:
17          Q.     Did you disclose to anyone at
18   the FDA that you had a concern that there were
19   too many pre-positives in the AIGENT testing?
20                 MR. SANGIAMO:  Object to the
21          form.
22                 THE WITNESS:  I do not recall
23          CBER questioned the characterization of
24          being too many pre-positives.  I don't
25          know that that's an accurate statement.

Page 560

1   BY MR. SCHNELL:
2          Q.     I'm just asking, did you
3   disclose to anyone at the FDA that you had a
4   concern that there were too many pre-positives
5   in the AIGENT testing?
6                 MR. SANGIAMO:  Object to the
7          form.
8                 THE WITNESS:  I'm not aware of a
9          communication on that line.

10   BY MR. SCHNELL:
11          Q.     Did you disclose to anyone at
12   the FDA that quality assurance did not review
13   the assay plates before they were destroyed?
14          A.     As best I can recall, during the
15   discussion of the assay plate and the flow of
16   the -- the flow of the assays and disposal of
17   some of the assay plates, that by indication,
18   as best I recall, was that the QA, once the
19   audit was completed, that the assay plates
20   were then able to be discarded.  So I would
21   say with the meeting with Deborah Bennett and
22   Cathy Carbone, at a minimum with Deborah
23   Bennett, that the flow of the QA audit and
24   then disposal was discussed.
25          Q.     So is your testimony that you

Page 561

1   did disclose to the FDA that quality assurance
2   did not review the plates before they were
3   destroyed?
4          A.     Yes.  Or they did not review the
5   plates.  They completed their review -- their
6   audit of the documents and review, but they
7   did not review -- they did not review the
8   plates.  Again, I will say I do not know that
9   that was disclosed and I don't know that

10   the -- I don't recall the question being posed
11   during either of the inspections.
12                 MR. SCHNELL:  You can bring back
13          Steve and Joan.
14   BY MR. SCHNELL:
15          Q.     One of your earlier answers you
16   referenced blinding.  What type of blinding,
17   if any, was employed in the AIGENT testing?
18          A.     In the AIGENT testing, we did
19   know which was a pre-vaccination, which was a
20   post-vaccination sera that was required to run
21   the same sera in the same assay.  The blinding
22   that was involved was that there were three
23   vaccine dose groups in the study.  All the
24   analysts for the AIGENT testing were blinded
25   as to which serum -- sera went with which
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1   vaccine dose.
2          Q.     What's the purpose of blinding?
3          A.     The blinding, as best I understand,
4   is to prevent a knowledge of which treatment
5   groups are involved so that there isn't --
6   minimizes the chance of a biased standard
7   result, one group versus another.
8          Q.     In what way could have the
9   AIGENT testing been biased if there had been

10   no blinding with respect to the three
11   treatment groups?
12          A.     In that case, the best of my
13   understanding, we would know which individuals
14   received which vaccine, and there could be a
15   biased towards a response in one dose versus
16   another.
17          Q.     How could there have been a bias
18   if that knowledge was there?
19          A.     Well, it would require that
20   someone was selectively identifying serum
21   samples that corresponded to a given treatment
22   group and treated those differently than the
23   other groups.
24          Q.     Now, would that same type of
25   bias have existed with the counters of the

Page 563

1   plaques knowing which were pre-samples and
2   which were post-samples?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  Counting the
6          plates, I'm not aware that plaques were
7          necessarily counted sequentially,
8          meaning those plaques -- plates are
9          counted, it's not obvious which is the

10          pre-vaccination, which is the
11          post-vaccination serum.
12   BY MR. SCHNELL:
13          Q.     When you went back -- well, when
14   you were doing the analysis, you knew.  Right?
15          A.     Yes.
16          Q.     And Dr. Emini knew.  Right?
17          A.     Yes.
18          Q.     And when you went back to the
19   counters for recounts for a variety of
20   reasons, at that point they knew.  Right?
21          A.     Yes.
22          Q.     And you don't think that
23   introduced any bias into the AIGENT testing?
24                 MR. SANGIAMO:  Object to the
25          form.

Page 564

1                 THE WITNESS:  No, because
2          whatever -- if a check was made, if the
3          counter confirmed that there were
4          corrections that were made, in other
5          cases confirms there were no
6          corrections to be made, the results
7          were left as is.
8   BY MR. SCHNELL:
9          Q.     But then why do you ever need

10   blinding in testing if you're relying on the
11   integrity of the tester?
12          A.     I think in this case the
13   blinding in my view, not being a clinician or
14   not having experience in designing the
15   clinical assays, would be more -- I would
16   offer would be more relevant to the
17   interpretation of the data comparing the three
18   different treatment groups.
19          Q.     Wasn't the objective for each of
20   the three treatment groups to have a lower
21   confidence interval of 90 percent or higher
22   for seroconversion?
23                 MR. SANGIAMO:  Object to the
24          form.
25                 THE WITNESS:  My understanding
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1          of the study from an assay perspective
2          was to compare the immunogenicity of
3          three different treatment groups.
4   BY MR. SCHNELL:
5          Q.     Wasn't it the goal for each of
6   those treatment groups to have the same
7   seroconversion rate?
8          A.     That, I don't know.
9          Q.     You ran this test.

10          A.     I ran the test.  I did not
11   design the clinical study or develop the
12   protocol for the clinical study.
13          Q.     Who did?
14          A.     I don't know.  Someone other
15   than me.
16          Q.     You don't know?
17          A.     I don't recall offhand who that
18   was.
19          Q.     You ran the test, but you don't
20   know who designed the test?
21                 MR. SANGIAMO:  Objection.  Asked
22          and answered.
23                 THE WITNESS:  I know who
24          designed the assay.
25   BY MR. SCHNELL:

42 (Pages 562 - 565)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5022

Case: 23-2553     Document: 43     Page: 121      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 121      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 566

1          Q.     You designed the assay?
2          A.     I designed the assay.  Who
3   designed the clinical trial, I don't know, and
4   I would say is not relevant to me running the
5   assay.
6          Q.     Who came up with the blinding
7   protocol?
8          A.     That, I don't know.
9          Q.     Was there a blinding protocol?

10          A.     I know the three treatment
11   groups were blinded.  I don't know what that
12   involves as far as a protocol of something,
13   I'm not familiar with.
14          Q.     Was the blinding protocol you
15   used in running the AIGENT test GMP compliant?
16          A.     That, I don't know.
17          Q.     Was it GCP compliant?
18          A.     I don't know.
19          Q.     Did you have any input into the
20   blinding protocol?
21          A.     Not that I'm aware of.  Not that
22   I recall.
23          Q.     In running the testing, did you
24   see any evidence of bias?
25                 MR. SANGIAMO:  Object to the
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1          form.
2                 THE WITNESS:  I did not see any
3          evidence of bias in terms of favoring
4          of pre- versus post-vaccination serum.
5          I can't comment on the blinding of the
6          study group because I was blinded to
7          the study group.
8   BY MR. SCHNELL:
9          Q.     Do you think the potential for

10   bias would have been less in the AIGENT
11   testing if the plaque counters were blinded to
12   which was a pre- and which was a
13   post-vaccination sample?
14          A.     Without being a statistician and
15   having experience in that area, I don't know
16   what the expectation would be that that
17   blinding would have made a difference in what
18   impacted a bias, a potential bias.
19          Q.     Do you believe that the
20   potential for bias in the AIGENT testing would
21   have been less if you did not perform an
22   analysis of the neutralization results while
23   the testing was going on?
24                 MR. SANGIAMO:  Object to the
25          form.
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1                 THE WITNESS:  No, I don't
2          believe that would have been -- I don't
3          believe that would have introduced
4          more -- less bias by not doing that
5          analysis while the study was going on.
6   BY MR. SCHNELL:
7          Q.     Do you believe that the
8   potential for bias would have been less if
9   Dr. Emini did not analyze the neutralization

10   results while the testing was going on?
11          A.     I do not believe that his
12   results, his review affected the bias, but the
13   attempt was to try to increase accuracy of the
14   results.  The statistical -- not being a
15   statistician, I can't speak to the chances of
16   all these options providing increased biased
17   or not, but I do not believe in my personal
18   opinion that his review increased the risk of
19   bias.
20          Q.     Do you believe the potential for
21   bias would have been reduced if you had
22   different counters performing the recounts?
23                 MR. SANGIAMO:  Object to the
24          form.
25   BY MR. SCHNELL:

Page 569

1          Q.     Let me make that clear.  Do you
2   believe the potential for bias would have been
3   reduced if you did not have the original
4   counter perform his or her own recount?
5          A.     No.  In fact, I believe it
6   would -- my personal opinion is it would be
7   the opposite, meaning that if you have another
8   person doing the count on selective wells
9   only, there could be increased risk of

10   variability even though the counters are
11   qualified, there could be an increased risk of
12   variability between the original counter and
13   the recounter that would introduce a bias in
14   the counts.
15          Q.     What does that say about the
16   variability of the plaque counting process
17   altogether?
18                 MR. SANGIAMO:  Object to the
19          form.
20                 THE WITNESS:  My understanding
21          and personal opinion is that I try to
22          do -- is have an assay, having a
23          counter count an assay, controls it for
24          that counter.  If you had -- there is
25          what we established or proposed as an
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1          acceptable range of variability between
2          counters which, the best I recall, was
3          10 percent.  It doesn't mean that if
4          one person was counting, they were
5          maybe at like 9 percent difference, but
6          if you're looking at the absolute
7          numbers, that second person, the
8          absolute numbers would change but the
9          trends within the assay would not

10          change.
11   BY MR. SCHNELL:
12          Q.     Did the validation protocol take
13   this into account?
14                 MR. SANGIAMO:  Object to the
15          form.
16                 THE WITNESS:  I don't recall --
17          I recall the aspects of the validation
18          on different operators on different
19          days.  I don't recall how the
20          validation report addressed the
21          different counters, plaque counters.
22   BY MR. SCHNELL:
23          Q.     Validation didn't address plaque
24   counting at all, did it?
25          A.     I don't recall.

Page 571

1          Q.     Would the potential for bias
2   have been reduced if all of the plaque counts
3   were reviewed for error?
4          A.     Not being a statistician, I
5   can't speak to how likely that would be to
6   reduce bias or error.  The question -- I can't
7   answer the question directly.  What if you did
8   a full recount, would it be more appropriate
9   to average the results, and I don't have

10   experience in this area.  Full recounts are
11   verified counts or numbers are different,
12   average them or what would the next step be.
13          Q.     Would the potential for bias
14   have been reduced if the individuals
15   recounting the plaques that you -- the samples
16   that you identified for them had not known the
17   reason for your asking them to do a recount?
18                 MR. SANGIAMO:  Object to the
19          form.
20                 THE WITNESS:  I don't recall in
21          all cases that I identified the reason
22          for the recount.  I don't recall how
23          many times I just said there is a
24          question about this plaque count, could
25          you please check it versus this is a

Page 572

1          single positive dilution.  But my
2          expectation would be that the plaque
3          check would be to try to give the most
4          accurate count and there would not be a
5          biased towards that the accuracy if the
6          person didn't know what the reason for
7          the recheck was.
8   BY MR. SCHNELL:
9          Q.     So is it your testimony that on

10   those occasions that you previously testified
11   to when you went up to an individual in your
12   lab who had done a plaque count, you said,
13   hey, you missed some, recount it, you don't
14   think that introduced bias into the recount?
15                 MR. SANGIAMO:  Object to the
16          form.  Misstates testimony.
17                 THE WITNESS:  No, I believe
18          there is a -- looks like there's --
19          plaques were missed, can you please
20          verify whether you would agree that
21          plaques were missed or not.
22   BY MR. SCHNELL:
23          Q.     You admit you did that.  Right?
24                 MR. SANGIAMO:  Object to the
25          form.

Page 573

1                 THE WITNESS:  I did go to an
2          individual and say here is a well or a
3          plate that was identified with some
4          flags or single positive dilutions or
5          flags from the workbook.  Plaques looks
6          like they're being miscounted, can you
7          please verify whether you agree that
8          they're miscounted or not.
9   BY MR. SCHNELL:

10          Q.     And on those occasions you don't
11   believe that you're disclosing the reason for
12   your asking them to recount the plaques
13   introduced potential bias into their recount?
14          A.     My understanding is that that
15   was trying to get the most accurate plaque
16   count, that the person would make the best
17   effort to get the best, accurate plaque count,
18   not necessarily a bias.
19          Q.     Did you disclose to anyone at
20   the FDA that you went to individuals in your
21   lab and asked them to recount plaques that you
22   found had been missing plaques?
23                 MR. SANGIAMO:  Object to the
24          form.
25                 THE WITNESS:  The best I recall,
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1          when I was talking to Deborah Bennett
2          about -- not Deborah Bennett, to Cathy
3          Carbone about the plaque count
4          corrections, that was an example I gave
5          to her.
6   BY MR. SCHNELL:
7          Q.     So you told Cathy Carbone during
8   the inspection that I would go to individuals
9   in my staff and I would tell them recount this

10   because you missed some?
11                 MR. SANGIAMO:  Object to the
12          form.
13                 THE WITNESS:  I recall going to
14          her and saying some of the checks
15          involved cases where I -- in checking
16          the plates, I noticed plaques that were
17          being counted or overcounted, I would
18          go to the individual and ask them to
19          verify the plaque count that had been
20          entered.
21   BY MR. SCHNELL:
22          Q.     Did you tell Dr. Carbone in this
23   instance that you told the plaque counter that
24   they missed counts?
25                 MR. SANGIAMO:  Object to the

Page 575

1          form.
2                 THE WITNESS:  As best I recall,
3          I told them that the count, I looked at
4          the plate and I see a different count
5          than what they had.
6   BY MR. SCHNELL:
7          Q.     But I'm asking about with your
8   conversation with Dr. Carbone, did you
9   disclose to her that you at times went to

10   individuals in your staff and told them I want
11   you to recount this because I see you missed
12   some plaques?
13                 MR. SANGIAMO:  Object to the
14          form.
15                 THE WITNESS:  I don't recall, I
16          recall telling her that if I looked --
17          saw plaques were being missed or
18          overcounted, I would let the person
19          know or ask them to verify the counts.
20          Whether I told her specifically cases,
21          there were cases where I told them they
22          were undercounted, I don't recall.
23   BY MR. SCHNELL:
24          Q.     Did you disclose to anyone with
25   the FDA the blinding protocol employed in

Page 576

1   AIGENT testing?
2          A.     That's not an area I'm
3   responsible for.  I don't recall disclosing
4   that to them.
5          Q.     Who is responsible for that
6   area?
7          A.     I don't know.
8          Q.     You ran the AIGENT testing.
9   Right?

10          A.     The assay.
11          Q.     If you had a question about the
12   blinding -- who told you about the blinding
13   procedure?
14          A.     All I recall is that we were
15   given samples identified by -- I forget all
16   the identification of information, but that
17   they would be blinded between -- all the three
18   treatment groups would be -- are not visible
19   to us.  We wouldn't be able to disclose which
20   of the three treatment groups.
21          Q.     Who gave you that --
22                 MR. SANGIAMO:  Hold on, Gordon.
23          I don't think he had finished.
24                 THE WITNESS:  We weren't be able
25          to tell which sera belonged to each of

Page 577

1          the three treatment groups.
2   BY MR. SCHNELL:
3          Q.     Who provided you with that
4   blinding information?
5                 MR. SANGIAMO:  Object to the
6          form.
7                 THE WITNESS:  I don't recall who
8          told us that the samples were blinded.
9          We never received the blinding code.  I

10          don't recall who told us that they were
11          blinded or if it was a given that the
12          samples in the study would be received
13          blinded to the treatment group.
14   BY MR. SCHNELL:
15          Q.     Where did you learn that you
16   were supposed to be blinded with respect to
17   the treatment groups?
18          A.     I don't recall a specific
19   document where I indicated that.
20          Q.     Sitting here today, can you
21   think of how you learned about what you were
22   supposed to do in terms of blinding?
23          A.     No.  From my perspective, my
24   responsibility was running the assay.  I
25   received samples and ran them.  The blinding
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1   was something not part of our lab activities.
2   That we received samples, the blinding was
3   not -- from my view, not relevant to our
4   testing of it not being unblinded.
5          Q.     Did you consider blinding an
6   important part of clinical studies?
7          A.     I'm not a clinical person so I
8   can't speak to the -- in which cases blinding
9   is critical and when it's not.

10          Q.     Was blinding critical, in your
11   opinion, with the AIGENT testing?
12          A.     All I can say is the samples
13   were blinded.  Whether that's critical to the
14   study, I can't say.
15          Q.     You have no opinion?
16          A.     No.
17          Q.     Other than the blinding of the
18   treatment groups, you had no other
19   restrictions in terms of blinding.  Correct?
20          A.     What do you mean by "restrictions"?
21          Q.     Other than the blinding
22   restrictions in terms of the individuals
23   running the test, knowing which of the
24   treatment groups were being tested, you had no
25   other restrictions in terms of what

Page 579

1   information the individuals in your staff
2   running the lab had?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  They would have
6          information from the identifier on the
7          vial and then whether it was a pre- or
8          post-vaccination serum.  I don't know
9          what -- that's the information that was

10          available to us.  I don't know what
11          other information --
12   BY MR. SCHNELL:
13          Q.     Who designed that aspect --
14                 MR. SANGIAMO:  Hold on.
15                 MR. SCHNELL:  I'm sorry.
16                 THE WITNESS:  I don't know what
17          other information would be considered.
18   BY MR. SCHNELL:
19          Q.     Who designed that aspect of the
20   AIGENT testing?
21          A.     I'm sorry, what aspect?
22          Q.     What was blinded and what was
23   not?
24                 MR. SANGIAMO:  Objection.  Asked
25          and answered.

Page 580

1                 THE WITNESS:  In the neutralization
2          assay format, we as part of validation
3          determined to run the pre- and
4          post-vaccination serum in the same
5          assay.  So we needed to know which
6          samples were pre-vaccination, which was
7          the corresponding post-vaccination
8          serum.  From my perspective, that's all
9          I needed to know to run the assay.  As

10          far as other blinding for the study
11          groups, that's not related, from my
12          perspective, to the assay or to us
13          running the samples.
14   BY MR. SCHNELL:
15          Q.     So is it your testimony that it
16   would have been impossible to blind for pre-
17   and post-vaccination samples?
18          A.     I would say it's not impossible.
19   But someone -- someone -- I don't know someone
20   would have been -- would have to come up with
21   some other way of coding the samples and then
22   providing us with a decode to allow us to
23   identify pre- and post-vaccination samples
24   that can be put in the same assay.
25          Q.     Wouldn't that have been easy if

Page 581

1   you separated the group who counted the
2   plaques from the group that analyzed the
3   results?
4                 MR. SANGIAMO:  Object to the
5          form.
6                 THE WITNESS:  Not necessarily.
7   BY MR. SCHNELL:
8          Q.     Why would it have been difficult
9   for the plaque counters to not know whether

10   they were counting a pre- or a post-sample?
11          A.     One aspect to the testing was
12   that if we ran a pre- and post-sample together
13   -- pre- and post-vaccination serum together,
14   each serum required, as best I can recall, two
15   plates, each plaque of four plates was a pre-
16   and post-vaccination -- a pre- and post-pair.
17   So basically every four plates became a new
18   set of pre- and post samples.  The way the
19   plates were -- the samples were inoculated
20   onto the plates, they were sequential
21   pre/post-pairs one after the other.  So the
22   counter could in theory know every multiple of
23   four becomes another pre-vaccination serum.
24                 MR. SANGIAMO:  We've been going
25          over an hour, getting close to 1:00.

46 (Pages 578 - 581)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5026

Case: 23-2553     Document: 43     Page: 125      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 125      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 582

1          So if you can wrap up soon.
2   BY MR. SCHNELL:
3          Q.     So my question is, wouldn't that
4   have been an easy fix if you were concerned
5   about potential bias from not being blinded to
6   whether samples were pre or post for counting
7   purpose, wouldn't it have been an easy fix to
8   make it random or engage in some other process
9   that would have blinded the plaque counters

10   from what they were counting?
11                 MR. SANGIAMO:  Object to the
12          form.
13                 THE WITNESS:  It could have been
14          a solution, but it wasn't one, from my
15          perspective, that I deemed necessary at
16          the time.  The way we were running the
17          assay was the way it had been run
18          during the development studies and
19          through the interim analysis; and would
20          have, from my perspective, have been
21          more complicated to juggle the serum
22          distribution throughout the assay with
23          a concern that we might mispair sera
24          with each other.
25   BY MR. SCHNELL:

Page 583

1          Q.     Does Merck have any in-house
2   blinding procedures that are generally applied
3   to the clinical testing?
4          A.     I don't know.
5          Q.     You've never seen any?
6          A.     Not that I recall.
7          Q.     With respect to the --
8                 MR. SCHNELL:  We can stop now.
9                 VIDEOGRAPHER:  The time is now

10          12:59.  This concludes disc three.
11                       -  -  -
12                 (A recess was taken.)
13                       -  -  -
14                 VIDEOGRAPHER:  The time is now
15          2:06.  This begins disc four.  You may
16          proceed.
17                       -  -  -
18                 (Exhibit Krah-41, Summary of
19          findings, 2021754 - 2021761, was marked
20          for identification.)
21                       -  -  -
22   BY MR. SCHNELL:
23          Q.     Dr. Krah, I've marked as
24   Exhibit -- Krah Exhibit 41 a document with the
25   Bates range 2021754 through 761.  It purports
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1   to be a summary of findings prepared by
2   Drs. Bennett and Carbone of the FDA relating
3   to the August 6, 2001, inspection we've
4   been -- that we were discussing before lunch.
5   I just want to ask you about a couple of
6   things in this.
7                 My first question is, have you
8   ever seen this document before?
9          A.     It doesn't look familiar to me,

10   but I can't exclude that I saw it at some
11   point, but I don't recall seeing it.
12          Q.     I could turn your attention,
13   again, if you have any -- in response to one
14   of my questions you need to review any part of
15   the document, obviously please feel free.  On
16   page 2 where it has --
17                 MR. SANGIAMO:  Hang on a second.
18          I think you should at least give him a
19          chance to look over the document.
20                 MR. SCHNELL:  I don't think he
21          needs to because --
22                 MR. SANGIAMO:  Well, are you
23          going to be asking him did you ever
24          tell the FDA this, did you ever tell
25          the FDA this?  He needs to see the

Page 585

1          document if something --
2                 MR. SCHNELL:  Well, why don't
3          we -- let me ask the question and then
4          if he needs to --
5                 MR. SANGIAMO:  At a minimum,
6          just look it over, Dr. Krah, so you're
7          at least familiar with it in general.
8   BY MR. SCHNELL:
9          Q.     Dr. Krah, on the second page of

10   the document --
11                 MR. SANGIAMO:  Have you
12          completed your review?
13                 THE WITNESS:  I got to the third
14          page of it.
15   BY MR. SCHNELL:
16          Q.     I only have a question right now
17   on the second page.  So let me ask you that.
18                 MR. SANGIAMO:  Well --
19                 MR. SCHNELL:  Dino, you're just
20          wasting time.
21                 MR. SANGIAMO:  I'm not wasting
22          time.  You hand him a document, he's
23          got to look at the document.
24                 MR. SCHNELL:  If he needs to
25          review it -- you don't know what my
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1          questions are.  Hear my question and
2          then you can tell me if he needs to
3          review the document.
4                 MR. SANGIAMO:  Or I can -- let's
5          hear your first question.
6   BY MR. SCHNELL:
7          Q.     So if you look to the second
8   page, the bottom paragraph which begins,
9   "According to Dr. Shaw...," do you see that?

10          A.     Yes.
11          Q.     "According to Dr. Shaw, this is
12   a novel assay developed uniquely for this
13   study...."
14                 Do you see that?
15          A.     Yes.
16          Q.     Is that a true statement with
17   regard to the AIGENT?
18          A.     I would say parts of the assay
19   were previously published, the combination of
20   virus strain and the assay conditions I don't
21   believe have been provided by anyone else.  So
22   I would say that parts of the assay are not
23   unique but the overall combination of the
24   assay including the different -- the virus
25   strain and the immunostaining method were a

Page 587

1   unique combination.
2          Q.     So what parts of the assay, of
3   the AIGENT assay were not unique?
4                 MR. SANGIAMO:  Object to the
5          form.
6                 THE WITNESS:  What I recall at
7          least, as background for the AIGENT
8          assay, is the publication from Sato, I
9          believe et al. in 1978, I believe,

10          where he -- the authors described an
11          anti-IgG enhanced mumps neutralization
12          assay.  I don't recall details of the
13          plaque visualization that were included
14          as part of that.  But the concept of
15          using anti-IgG to enhance
16          neutralization was included as well as
17          other additions such as complement in
18          that publication.
19                 The use of JL135 -- JL135 I
20          don't recall, there were some -- sorry.
21          I don't recall if earlier studies that
22          Dr. Hilleman did included that strain
23          of virus.  If I'm trying to tease out
24          perhaps steps of the virus that's used,
25          ever been used in a previous study, I

Page 588

1          don't recall if JL135 was used in a
2          previous study or not.
3                 The immunostaining by itself is
4          done in a unique procedure, but my
5          interpretation of the comment would be
6          a novel assay, says a combination of
7          the anti-IgG, the JL135 virus, and the
8          immunostaining as a unique combination.
9   BY MR. SCHNELL:

10          Q.     Are you aware of any other
11   clinical trials that involved that combination?
12          A.     By Merck or anyone?
13          Q.     Anyone.
14          A.     Yes.
15          Q.     Who?
16          A.     GlaxoSmithKline.  I'm sorry, not
17   with the virus strains.  Sorry.  Similar
18   assay, but not with the same virus strain.
19          Q.     And what clinical trial are you
20   referring to?
21          A.     I don't know what -- I don't
22   know the specific trials, but I've seen
23   publications from GlaxoSmithKline where they
24   included anti-IgG in the neutralization assay.
25          Q.     But not with the JL135 strain?

Page 589

1          A.     I don't recall what strain.  I
2   don't recall it being JL135, but I don't
3   recall what strain it was.
4          Q.     Any other clinical trials in
5   which that combination was used?
6          A.     Not that I'm aware of.
7          Q.     Are you aware of any other
8   neutralization test that Merck has ever
9   conducted using anti-IgG?

10          A.     Clinical trial or in any study?
11          Q.     First let's start with clinical
12   trial.
13          A.     I am not aware or do not recall
14   any other clinical trial in which it was used
15   for -- at least in my experience.  I can't
16   speak for all of Merck, but in assays I was
17   involved with, I'm not aware of others.
18          Q.     And then what about any trial?
19          A.     There was a study --
20                 MR. SANGIAMO:  Object to the
21          form.  You can answer.
22                 THE WITNESS:  There was a series
23          of experiments that I was involved with
24          in the mid-1990s that involved clinical
25          sera for varicella where we developed
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1          an anti-IgG, an assay that used
2          anti-IgG in the neutralization assay.
3          I don't recall that that was part of a
4          clinical trial evaluation but was --
5          from my recollection was a comparison
6          between different assays of varicella
7          antibodies.
8   BY MR. SCHNELL:
9          Q.     Did you run that testing?

10          A.     Yes.  I ran the mumps -- I'm
11   sorry, mumps.  The varicella neutralization
12   testing.
13          Q.     How many subjects were in that
14   study?
15          A.     I don't recall an exact number.
16   My best recollection is something on the order
17   of 75 or so.
18          Q.     What was the purpose of the
19   study?
20          A.     The purpose of the study, as
21   best I can recall, the purpose of the
22   experiments that we were doing -- I was doing
23   was part of a group in our department to
24   compare antibody titers measured by different
25   antibodies -- different -- sorry, different

Page 591

1   assays.
2          Q.     What were the different assays
3   involved in the study?
4          A.     The assays, they included some
5   version of an ELISA, something called a FAMA
6   assay, F-A-M-A.  So
7   fluorescent-antibody-to-membrane antigen
8   assay.  And then the neutralization assay.
9          Q.     And the 75 subjects were tested

10   in each of the three assays?
11          A.     Actually, I believe, as I'm
12   recalling this, I believe there were four
13   assays.  I don't recall if the fourth assay
14   was another version of the ELISA or not.  But
15   as best I can recall, the intention was to
16   test each of the sera in each of those assays.
17   Whether that was completed for every
18   individual sera, I can't say with certainty.
19          Q.     The goal was to compare the sera
20   conversion results using the different assays?
21          A.     I don't -- I'm sorry.  I don't
22   recall if it was a -- the two measurements
23   that we would have made would have been
24   seroconversion and then geometric mean titer.
25   I don't recall if the comparison was both or

Page 592

1   only seroconversion.
2          Q.     What were the controls used for
3   those three assays?
4          A.     I can't speak to the ELISA
5   controls or the FAMA, the FAMA assay control.
6   In the neutralization assay, you would have
7   had a no serum control.  I don't recall -- I
8   don't recall if the assay included positive
9   controls or not.

10          Q.     What was the no serum control?
11          A.     That all of the reagents except
12   sera, meaning virus, anti-IgG.  In this assay
13   we used complement in addition to the
14   anti-IgG.
15          Q.     Why?
16          A.     In developing the assay we
17   identified that anti-IgG enhanced
18   neutralization, complement enhanced
19   neutralization, when we used the two together,
20   we got enhancement that was beyond either of
21   them alone.  Our goal was to increase the
22   sensitivity of the assay to more accurately
23   detect antibodies to varicella.
24          Q.     You thought by adding complement
25   to the control, that would help you get there?

Page 593

1          A.     Not to the control, but to every
2   sample.
3          Q.     You did it differently for the
4   AIGENT testing.  Correct?
5                 MR. SANGIAMO:  Object to the
6          form.
7                 THE WITNESS:  We did not use
8          complement in the AIGENT testing but we
9          did use the anti-IgG added to each

10          sample.
11   BY MR. SCHNELL:
12          Q.     What were the difference between
13   the two tests that caused you to use
14   complement in the varicella testing but not in
15   the AIGENT testing?
16          A.     I wouldn't characterize them as
17   differences, but I can say we did evaluate
18   complement.  Complement has been used by
19   others for multiple viruses to enhance
20   neutralization.  We did evaluate that for
21   mumps.  In discussions with CBER, they had
22   asked if we considered complement as a
23   supplement.  As best I can recall, the
24   complement -- in these development studies
25   that we did, complement alone, in the absence
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1   of serum, neutralized mumps significantly.  So
2   we did not proceed with including it in the
3   assay.  In the case of varicella, complement
4   alone at the concentration we were using did
5   not neutralize virus on its own in the absence
6   of sera.
7          Q.     You thought the test would be
8   more accurate, the varicella test would be
9   more accurate using both complement and

10   anti-IgG?
11          A.     My belief at the time and still
12   now is that that assay provided a more
13   sensitive measure of varicella antibodies.  So
14   it would be a more accurate indicator of
15   whether varicella antibodies were present or
16   not.
17          Q.     Do you equate sensitivity with
18   accuracy?
19          A.     I'm not a statistician.  I
20   understand that there is a formal definition
21   to accuracy.  So I would, on a statistical
22   description, would not equate them.
23          Q.     In your experience, is an assay
24   that's more sensitive more accurate?
25                 MR. SANGIAMO:  Object to the

Page 595

1          form.  Asked and answered.
2                 THE WITNESS:  My experience is
3          limited to the assays that I have
4          developed or read about.  I would say
5          that the more sensitive assays are a
6          more accurate measure of antibodies,
7          whether that qualifies as from a
8          statistical definition of what
9          constitutes an accurate assay, I can't

10          say.
11   BY MR. SCHNELL:
12          Q.     But in your experience, a more
13   sensitive assay is a more accurate assay in
14   terms of measuring antibodies?
15                 MR. SANGIAMO:  Object to the
16          form.  Asked and answered.
17                 THE WITNESS:  It's a more
18          accurate means to or provides -- a more
19          sensitive assay provides a more
20          accurate way of measuring antibodies,
21          meaning that if antibodies are present,
22          you have a greater chance of detecting
23          them.
24   BY MR. SCHNELL:
25          Q.     So the control used in the

Page 596

1   varicella neutralization testing had
2   complement, anti-IgG, the virus and some form
3   of diluent?
4          A.     Yes.  Yes.
5          Q.     And the control used in the
6   AIGENT testing didn't have complement but did
7   have anti-IgG virus and some form of diluent?
8          A.     Yes.
9          Q.     Was the diluent used in each of

10   these respective controls the same?
11          A.     I don't recall what the diluent
12   was in the varicella studies, so I can't say.
13          Q.     But the diluent used in either
14   study wouldn't have had antibodies in them.
15   Correct?
16          A.     That's -- well, in the case of
17   mumps, it has bovine serum, so it has serum
18   which could have antibodies, but no human
19   antibodies.
20          Q.     Other than bovine antibodies,
21   could it have other antibodies?
22          A.     There were none added to the
23   reaction, so no.
24          Q.     Does the existence of bovine
25   antibodies in the control used for the AIGENT

Page 597

1   testing pose any risk of combining with the
2   anti-IgG to provide an artificial picture of
3   what's actually going on in the control?
4                 MR. SANGIAMO:  Object to the
5          form.
6                 THE WITNESS:  My understanding
7          is that the anti-IgG is antihuman IgG
8          and specific for human IgG, and there's
9          no expectation of a reaction with

10          bovine antibodies.
11   BY MR. SCHNELL:
12          Q.     Going back to this document,
13   which was Krah-41, if you turn to the next
14   page, this is page 3, under 1 where it says,
15   "Raw data is being changed with no
16   justification...," do you see that?
17          A.     Yes.
18          Q.     It says, "As the immunological
19   correlate for efficacy of mumps vaccination,
20   Merck has developed an assay to measure
21   anti-mumps antibodies in the serum of
22   vaccinated subjects."
23                 Do you see that?
24          A.     Yes.
25          Q.     Now, that is an incorrect
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1   statement of what the AIGENT assay was
2   developed for.  Correct?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  That's beyond my
6          expertise.  As far as the application,
7          my job was responsibility was to
8          develop an assay to measure mumps
9          antibodies.  The clinical application

10          or connection is something I'm not
11          responsible for or trained in.
12   BY MR. SCHNELL:
13          Q.     Dr. Krah, you developed the
14   AIGENT test.  Correct?
15          A.     Yes, along with other members of
16   the lab.
17          Q.     You and Mary Yagodich developed
18   the AIGENT assay.  Correct?
19          A.     Yes.
20          Q.     Other than you two, you can't
21   identify anyone else involved in that
22   development.  Correct?
23                 MR. SANGIAMO:  Object to the
24          form.  Misstates prior testimony.
25                 THE WITNESS:  There are others

Page 599

1          in the lab who contributed to
2          experiments that were part of the
3          development.  Mary and I were the leads
4          in designing the experiments for the
5          development.
6   BY MR. SCHNELL:
7          Q.     And here the FDA wrote that
8   Merck has developed an assay as an
9   immunological correlate for the efficacy of

10   mumps vaccination.
11                 Is that what you developed the
12   AIGENT assay for?
13                 MR. SANGIAMO:  Object to the
14          form.
15                 THE WITNESS:  My objective and
16          our lab's objective was to develop an
17          assay that would be capable of
18          measuring 95 percent seroconversion.
19          The clinical application is something
20          that's beyond my responsibility of
21          assigning.
22   BY MR. SCHNELL:
23          Q.     So is your question -- is your
24   answer, then, that you did not develop the
25   AIGENT assay as an immunological correlate --

Page 600

1                 MR. SANGIAMO:  Objection.
2   BY MR. SCHNELL:
3          Q.     -- for the efficacy of mumps
4   vaccination?
5                 MR. SANGIAMO:  Objection.  Asked
6          and answered.  We've gone over this,
7          Gordon.
8                 THE WITNESS:  The AIGENT assay
9          was developed to provide a measure of

10          mumps antibody and seroconversion that
11          was consistent with CBER's requirement.
12          Its application or interpretation of
13          what the data would be applied to is
14          beyond my responsibility and
15          understanding.
16   BY MR. SCHNELL:
17          Q.     So did the FDA get it wrong
18   here?
19                 MR. SANGIAMO:  Gordon, come on.
20          Let's go one more round.  You can give
21          your answer again, Dr. Krah, and
22          hopefully we're done.
23                 THE WITNESS:  I defer to the FDA
24          and their interpretation.  That's
25          beyond my responsibility.

Page 601

1   BY MR. SCHNELL:
2          Q.     During the inspection, did you
3   discuss with anyone at the FDA what you
4   developed the AIGENT assay for?
5                 MR. SANGIAMO:  Dr. Krah, if you
6          want to read the rest of the document
7          given that it may document those
8          discussions, feel free to do so.
9                 THE WITNESS:  I would say I

10          personally did not -- I don't recall
11          indicating to the FDA the purpose for
12          the assay development other than it was
13          a mumps neutralization assay to support
14          Protocol 007.
15   BY MR. SCHNELL:
16          Q.     Now, further on this page, the
17   last paragraph it's the second sentence
18   beginning with the word "Thus...."
19                 Do you see that?
20          A.     I'm sorry?
21          Q.     On page 3, last paragraph,
22   second sentence beginning with the word
23   "Thus..."
24          A.     "Thus, there is no...."
25          Q.     "Thus, there is no guarantee
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1   that the numbers on the worksheet were the
2   original data, even at time of transfer of
3   count from plate to worksheet."
4                 Do you see that?
5          A.     Yes.
6          Q.     Do you recall having that
7   discussion or a discussion on that topic with
8   Drs. Bennett and/or Carbone?
9          A.     I recall having that discussion

10   with Dr. Carbone, yes.
11          Q.     And you told her that the
12   numbers on the worksheet were the original
13   data.  Correct?
14          A.     The original entry on the -- I
15   told her that the numbers recorded on the
16   counting sheet were the original counts from
17   the plates.
18          Q.     Here the FDA is saying there's
19   no guarantee that that's the case.  So I'm
20   wondering in your discussion with Dr. Carbone
21   or Bennett, or both on this topic, did they
22   believe, as you recall, that there was no
23   guarantee that the numbers on the worksheet
24   were the original data?
25                 MR. SANGIAMO:  Objection.  Calls

Page 603

1          for speculation.  I also just want to
2          make an objection for the record that
3          chunks of this paragraph discussing
4          this particular issue are redacted.
5          But if you're able to answer
6          Mr. Schnell's question, Dr. Krah, you
7          can.
8                 MR. SCHNELL:  The redactions are
9          how Merck produced this document to us.

10                 MR. SANGIAMO:  The redactions
11          were put on there by the FDA.
12                 MR. SCHNELL:  I don't know where
13          they came from.
14                 MR. SANGIAMO:  I'm telling you
15          where they came from.  They were put on
16          there by the FDA.
17                 MR. SCHNELL:  Can you repeat the
18          question?
19                       -  -  -
20                 (The court reporter read the
21          pertinent part of the record.)
22                       -  -  -
23                 THE WITNESS:  Those are the
24          words -- as best I recall, those are
25          the words she has listed here.  In

Page 604

1          subsequent discussion with her, we
2          explained the flow of accounting, the
3          reasons for the checks.  My
4          understanding was that she -- that
5          that -- still say there was no
6          guarantee but she was not having a
7          reservation.  I wouldn't say as best I
8          recall that was like an absolute
9          guarantee that they were the original

10          counts, but she, from my understanding,
11          did not question that they represented
12          the original counts.
13   BY MR. SCHNELL:
14          Q.     So is your testimony that, as
15   you understand it, you convinced Dr. Carbone
16   that the numbers on the worksheet were the
17   original data in every case?
18                 MR. SANGIAMO:  Object to the
19          form.
20                 THE WITNESS:  I recall
21          indicating that to her.  And I don't
22          recall her making a contrary -- a
23          comment against it, that reply.
24   BY MR. SCHNELL:
25          Q.     Are you aware of any instances

Page 605

1   where a counting sheet was discarded?
2          A.     No.
3          Q.     Are you aware of any instances
4   where a counting sheet was overwritten?
5                 MR. SANGIAMO:  Object to the
6          form.
7                 THE WITNESS:  Can you explain
8          what you mean by "overwritten"?
9   BY MR. SCHNELL:

10          Q.     Well, maybe there were a lot of
11   changes so a new counting sheet was created?
12          A.     I don't recall cases for that.
13          Q.     Now, if counting sheets had been
14   thrown out and new ones created, you would be
15   aware of that.  Right?
16                 MR. SANGIAMO:  Objection.  Calls
17          for speculation.
18                 THE WITNESS:  I wasn't looking
19          at every lab member every day for every
20          assay.  So I can't be sure that if that
21          did happen, I would have necessarily
22          seen it.
23   BY MR. SCHNELL:
24          Q.     How can you be sure that there
25   weren't instances where recounts were made but

52 (Pages 602 - 605)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5032

Case: 23-2553     Document: 43     Page: 131      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 131      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 606

1   not recorded on the counting sheets?
2          A.     To the best of my understanding,
3   original counts --
4                 MR. SANGIAMO:  Object to the
5          form.  I'm sorry.  Go ahead.
6                 THE WITNESS:  -- were -- the
7          instructions to the lab staff recorded
8          the original counts on the counting
9          sheet.

10   BY MR. SCHNELL:
11          Q.     Do you know if those were
12   carried out?
13          A.     To the best of my understanding,
14   yes.
15          Q.     Were there instances where
16   someone wasn't sure about a particular count
17   and they consulted with you or another member
18   of the lab before they recorded that count on
19   the counting sheet?
20          A.     I recall cases where an
21   individual counting a plate, if they were
22   having difficulty counting, for example, faint
23   plaques, they would ask if -- someone to look
24   at the plate and see if they were counting
25   accurately.

Page 607

1          Q.     So in those instances, would
2   they have written on the counting sheet their
3   original count and then if someone disagreed
4   with them and convinced them that their
5   original count was wrong, they'd cross that
6   out and write a new count?
7                 MR. SANGIAMO:  Object to the
8          form.
9                 THE WITNESS:  That would be my

10          expectation.
11   BY MR. SCHNELL:
12          Q.     Do you know if that was carried
13   out?
14          A.     I don't have any evidence to the
15   contrary.  I'd say -- from my expectation, I
16   would say that it was carried out.
17          Q.     Did that actually happen on
18   occasions where someone wrote down a count and
19   then came to you and said I'm not sure if I
20   got this right, will you recount this for me.
21   And you did, and then you got a different
22   count and they crossed out the one they had
23   just written down and then five minutes later
24   put a new count in that you calculated?
25          A.     I don't recall an example such

Page 608

1   as what you just described.  I do recall a
2   case where somebody was counting or had
3   counted and said I had trouble counting this
4   assay, I'm not sure if I'm counting
5   accurately, could you, please, check.  Check
6   doesn't necessarily say recount, but just look
7   at the plate and see if I agree, for example,
8   the plaques are difficult to count.
9          Q.     So in those instances did they

10   tell you what their count was?
11                 MR. SANGIAMO:  Object to the
12          form.
13                 THE WITNESS:  I don't recall.
14   BY MR. SCHNELL:
15          Q.     So you don't recall in those
16   instances if they told you what their count
17   was, you came up with a different count and
18   then they recorded as the original count what
19   your count was?
20                 MR. SANGIAMO:  Object to the
21          form.
22                 THE WITNESS:  I don't recall
23          that situation.
24   BY MR. SCHNELL:
25          Q.     You don't know one way or the

Page 609

1   other?
2          A.     No.
3          Q.     The last question I have on this
4   document is on page 4.
5                 Again, this -- I'm going to
6   point you to language, similar, not identical
7   to language we saw on the earlier document.
8   It's in the first paragraph, the second to the
9   last sentence beginning with the word,

10   "Moreover...."
11          A.     Okay.
12          Q.     It says, Moreover a selective
13   review of specific assays or wells was
14   undertaken after data analysis of pre- and
15   post-neutralizing antibody titers (e.g., with
16   specific knowledge of matched samples and of
17   pre- or post-vaccination status of samples),
18   providing clear opportunity for selective bias
19   to change.
20                 My question to you is, is that a
21   true narrative of the recounting procedure
22   that you oversaw in the AIGENT testing?
23                 MR. SANGIAMO:  Object to the
24          form.  Also I think you said review
25          where you should have said re-review.
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1                 THE WITNESS:  So the comment
2          about review of specific assays or
3          wells was undertaken after data
4          analysis.  I would say that is or were
5          cases where that happened but following
6          the rules that we tried to capture in
7          the defining recheck criteria.  They
8          were selective but the selectivity was
9          based on a result for a sample

10          regardless of whether it was pre- or
11          post-vaccination.
12   BY MR. SCHNELL:
13          Q.     Which rules are you talking
14   about?
15          A.     What I was referring to was
16   rules that I -- as far as like a single
17   dilution positive sample, extra variability
18   criteria, invalid dilutions that would
19   affect -- assigning a titer to a sample.
20          Q.     The criteria we discussed before
21   lunch?
22          A.     Yes.  Yes.
23          Q.     So is there anything about that
24   statement that's inaccurate as it relates to
25   how the AIGENT testing process was conducted

Page 611

1   in your lab?
2                 MR. SCHNELL:  Object to the
3          form.
4                 THE WITNESS:  So the first half
5          of the sentence, there were selective
6          re-reviews of specific assays or wells,
7          they provided these flags or check
8          flags was undertaken after data
9          analysis, meaning with data analysis,

10          meaning percent of mock values and
11          titers for samples.  So the data
12          meaning the results of the
13          neutralization assay.  So I would say
14          that that re-review of assays after the
15          percent of mock failures or some
16          indication of whether it's seropositive
17          or seronegative and a titer was done.
18          Given the way the plates are laid out
19          in the assay, we would then know which
20          matched serum sets went together
21          between the post-vaccination pairs.
22   BY MR. SCHNELL:
23          Q.     Do you agree with the part of
24   the statement where it says, "...providing
25   clear opportunity for selective bias to the

Page 612

1   change"?
2          A.     That's whoever wrote this
3   document's opinion.  I don't agree that it's
4   necessarily a clear opportunity for bias.
5          Q.     Did you discuss the potential
6   for bias with the FDA during the inspection?
7          A.     As best I can recall, the
8   discussions with the FDA, mostly Cathy Carbone
9   during the inspection, were -- I don't recall

10   her using the word bias, but looking at the
11   data, the changes or corrections that had been
12   made and evaluating the impact on the results.
13   So from that point there was a discussion over
14   the impact of the changes.
15          Q.     And your position during your
16   discussions with Carbone and Bennett was that
17   the recounting process that you employed did
18   not result in any bias?
19                 MR. SANGIAMO:  Object to the
20          form.
21   BY MR. SCHNELL:
22          Q.     Is that correct?
23                 MR. SANGIAMO:  Object to the
24          form.
25                 THE WITNESS:  My best

Page 613

1          understanding is that the recheck that
2          Cathy Carbone did in her narrative
3          summary, the document we looked at
4          earlier today was that the changes were
5          both up and down, it wasn't a
6          systematic change and there weren't
7          many of them.
8   BY MR. SCHNELL:
9          Q.     Is that true?

10          A.     That's my understanding, yes.
11          Q.     So if we were going to analyze
12   all the changes that were made in the AIGENT
13   testing, you would expect to see an equal
14   distribution of changes made to the
15   pre-vaccination samples as to the
16   post-vaccination samples?
17          A.     I don't know that I would say
18   equal, but in some statistical evaluation of
19   that.  So what constitutes equal, I can't say.
20   I'm not familiar with what would qualify as
21   equal.
22          Q.     Well, would you expect there to
23   be more changes on the pre-vaccination side
24   than on the post-vaccination side?
25          A.     Not being a statistician, I
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1   can't give a statistical, accurate number, but
2   it could be a numerically larger number but
3   maybe not -- perhaps not statistically,
4   significantly different from the post.
5          Q.     Well, would you expect there to
6   be more changes on the pre-vaccination than
7   the post-vaccination?
8          A.     Not -- I would say not from --
9   not as best I can -- I wouldn't expect that to

10   be the case.
11          Q.     Would you expect there to be
12   more changes that increased plaque counts than
13   decreased plaque counts?
14                 MR. SANGIAMO:  Object to the
15          form.
16                 THE WITNESS:  I recall seeing
17          both.  My best recollection is that the
18          majority of the changes were more
19          plaque counts.  There were cases where
20          plaques were being overcounted and then
21          the correction led to a lower plaque
22          count.  But whether -- how much -- how
23          many samples fell into a higher plaque
24          count versus a lower plaque count, I
25          can't say with certainty.

Page 615

1   BY MR. SCHNELL:
2          Q.     Do you have any understanding as
3   to why changes would be in one direction
4   versus the other?
5                 MR. SANGIAMO:  Object to the
6          form.
7                 THE WITNESS:  My understanding
8          is that the -- a lower -- an increase
9          in plaque counts would indicate that

10          plaques were being missed through some
11          aspect of the staining and that the
12          higher plaque counts being recounted as
13          lower would mean that there was some
14          other precipitator debris in the assay
15          that was being confused as a plaque.
16   BY MR. SCHNELL:
17          Q.     Would you expect -- with your
18   experience in this kind of assay, would you
19   expect there to be more of one kind of change
20   versus the other?
21                 MR. SANGIAMO:  Object to the
22          form.
23                 THE WITNESS:  I'd have to say I
24          don't have a clear expectation because
25          the changes varied.  It was a different

Page 616

1          aspect of different assays.  So I don't
2          have a memory or recollection of what
3          the consensus, like what's more likely,
4          is it more likely to be a higher count
5          or a lower count.
6                       -  -  -
7                 (Exhibit Krah-42, 2/20/01 Memo,
8          26443 & 26444, was marked for
9          identification.)

10                       -  -  -
11   BY MR. SCHNELL:
12          Q.     I'd like to mark as Krah
13   Exhibit 42 a memo dated February 20, 2001,
14   from Dr. Krah to lab staff, Bates number 26443
15   and 4.  Do you recognize this document,
16   Dr. Krah?
17          A.     Yes.
18          Q.     And this was a memo you prepared
19   during the AIGENT testing for your lab staff.
20   Correct?
21          A.     It was prepared at the time we
22   were doing AIGENT testing for distribution to
23   the lab staff.
24          Q.     What was the purpose of your
25   preparing this memo?

Page 617

1          A.     As best I can recall, reading
2   the description of this indicates that there
3   were audits done of mumps neutralization
4   assays with the assays being assays from the
5   AIGENT testing, and there were some
6   observations that the auditors identified.
7   What I -- my goal here was to try to capture
8   the comments and then communicate that to the
9   lab staff to correct those deficiencies and

10   increase the likelihood that we wouldn't have
11   similar observations in subsequent assays.
12          Q.     So this is based on feedback you
13   received from quality assurance?
14          A.     As best I can recall, this is a
15   summary based on comments made during review
16   by the quality assurance group of the assays.
17          Q.     Would that explain why among the
18   potential errors not listed here are plaque
19   counting errors?
20          A.     I would say I don't recall
21   during the audit of the data that the quality
22   assurance group had questioned the cross outs
23   and changes.
24          Q.     Well, they would have no basis
25   to make any evaluation of whether or not the
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1   plaque counts were correct.  Right?
2          A.     They would have no basis for the
3   plaque count changes, but what they could have
4   done is made a comment that there were
5   corrections made and not with -- an
6   explanation not given in the experiment.
7          Q.     But they didn't.  Right?
8          A.     Not -- at least I don't have it
9   captured here.

10          Q.     And explanations weren't given
11   when cross outs were made.  Correct?
12          A.     For at least as best I can
13   recall, for the majority of the samples, there
14   was -- an explanation was not provided next to
15   the cross out or change.
16          Q.     Did you direct your staff to
17   justify the changes that they made to the
18   plaque counts?
19                 MR. SANGIAMO:  Object to the
20          form.
21                 THE WITNESS:  Could I ask for
22          clarification of what point as counting
23          or in a review of the data or what --
24          can you further explain what you mean
25          by asking the lab staff to justify the

Page 619

1          changes.
2   BY MR. SCHNELL:
3          Q.     All the changes that the lab
4   staff were making to the plaque counts
5   following up on the criteria for determining
6   accurate plaque counts, did you direct the
7   staff to explain anywhere why they were making
8   these changes?
9                 MR. SANGIAMO:  Object to the

10          form.
11                 THE WITNESS:  For the interim
12          analysis I don't recall.  I don't
13          recall instructing the staff to
14          indicate the reasons for those changes.
15   BY MR. SCHNELL:
16          Q.     Did you not want them to?
17          A.     No, it was an oversight on my
18   part of not asking for the explanation of the
19   changes or even for changes that I made to put
20   an explanation next to them.
21          Q.     When did you correct that
22   oversight?
23          A.     As best I can recall, that
24   oversight was corrected in response to the FDA
25   and then resumption of the Protocol 007 AIGENT

Page 620

1   testing in 2002.
2          Q.     So for all of the testing that
3   was done from late 2000 through August of
4   2001, so we're talking about at least nine
5   months of testing, the changes to the plaque
6   counts that were made were never justified or
7   documented?
8                 MR. SANGIAMO:  Object to the
9          form.

10                 THE WITNESS:  I can't say that
11          no cases had a justification or
12          explanation, but as best I can recall,
13          the majority of the changes, again, as
14          best I can recall, did not have a
15          justification written in the plaque
16          counting sheet.
17   BY MR. SCHNELL:
18          Q.     Other than it being an
19   oversight, was there any other reason why that
20   was not done?
21                 MR. SANGIAMO:  Object to the
22          form.
23                 THE WITNESS:  Not -- no.
24   BY MR. SCHNELL:
25          Q.     Are making changes to plaque

Page 621

1   counts without justification compliant with
2   CGMP?
3          A.     I'm not familiar with CGMP.
4   Sorry.  CGMP is what I said.  It's -- I'm not
5   fully fluent in CGMP.  My understanding is
6   that that would not be compliant with --
7   there's a caveat to this that, as I understand
8   it, it's a limited understanding of the CGMP,
9   is that changes are -- the explanation of the

10   changes are to be documented unless the change
11   is obvious, the reason for the change is
12   obvious.
13                 MR. SANGIAMO:  Could you show an
14          objection to the form to the last
15          question, please.
16   BY MR. SCHNELL:
17          Q.     Are making changes without
18   justification -- without documenting the
19   reason compliant with GCP?
20                 MR. SANGIAMO:  Object to the
21          form.
22                 THE WITNESS:  Not something I'm
23          familiar with.
24   BY MR. SCHNELL:
25          Q.     What would be an obvious reason
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1   for changing a plaque count that would not, in
2   your opinion, need to be justified?
3          A.     Some examples that I can think
4   of would be someone intended to write a
5   number, for example, eight, and really wrote
6   six and realized, oh, I put the wrong number
7   down, so they would cross out the correction
8   to whatever the intended count was.  Or if
9   these plaque count values were entered into

10   the wrong cell of the spreadsheet or the
11   counting sheet and then they realized that the
12   values were put in the wrong cell for that
13   assay.
14          Q.     If I'm a plaque counter and I
15   wrote a six but I meant to write an eight and
16   I go back and change it, how would that be
17   obvious to anyone but me?
18          A.     It wouldn't be.  And there's --
19          Q.     So that's not an example of an
20   obvious change?
21                 MR. SANGIAMO:  He's in the
22          middle of an answer.
23   BY MR. SCHNELL:
24          Q.     So that's not an obvious --
25                 MR. SANGIAMO:  You have to let

Page 623

1          him finish his answer.
2   BY MR. SCHNELL:
3          Q.     Do you want to finish your
4   answer?
5          A.     I was going to say the
6   transcription error part -- I'm sorry,
7   transcription error.  The entering the data
8   into the wrong cell of the counting sheet
9   where all the values, for example, they get

10   moved down four spaces.  In looking at the
11   assay, one could say this looks like all four
12   values got moved down.  So it looks like they
13   were entered in the wrong cell.  I've seen
14   cases where it's viewed as an obvious
15   correction that they were mis-entered into the
16   right space in the spreadsheet.  The entering,
17   the -- a number, you realize you just wrote
18   the wrong number down.  Technically, I guess,
19   would -- someone looking at it would not know
20   automatically whether that was a correction or
21   the original counter entered it and changed
22   it.
23          Q.     So other than the first example
24   which was, I forget how you described it, but
25   recording the number in the wrong part of the

Page 624

1   spreadsheet or moving it up?
2          A.     Yes.
3          Q.     Other than that example, are
4   there any other examples of plaque count
5   changes that would have been so obvious that
6   they wouldn't need to be justified?
7          A.     None are coming to mind, but I
8   can't exclude that there were other situations
9   where that would apply.

10          Q.     So looking back at Krah
11   Exhibit 42, the first error identified as
12   transcription error, it says, it's a
13   difference between data in the handwritten
14   file and the Excel file.  So is that when the
15   counting sheet number did not match the Excel
16   final number?
17          A.     That's my recollection of what
18   that indicates, yes.
19          Q.     So in those instances, which was
20   the number that was picked as the original
21   count?
22          A.     As best I can recall, it would
23   be the handwritten value.
24          Q.     Why?
25          A.     Because that was -- the plaque

Page 625

1   count on the counting sheet was the primary
2   data that was then transcribed into the
3   workbook.  So that original count was the
4   number to be used in the workbook.
5          Q.     So in that instance, if there
6   was a five on the counting sheet and a ten in
7   the Excel file, what would happen in terms of
8   reconciling the two to make the information
9   correct in your view?

10          A.     My understanding of that, my
11   best recollection is that the value in the
12   Excel file would be changed to match whatever
13   was in the hand count and recorded file.
14          Q.     Was there any indication in the
15   Excel file that the Excel file had been
16   changed?
17          A.     Not that I'm aware of.
18          Q.     And, in fact, if there was
19   originally a five in the counting sheet and a
20   five was entered into the Excel file, and then
21   you directed that counter to go back and
22   recount and they came up with a ten, they
23   would then go back to the Excel file, delete
24   the five and put in the ten.  Correct?
25                 MR. SANGIAMO:  Object to the
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1          form.
2                 THE WITNESS:  The original
3          entries in the -- the entries that were
4          made into the spreadsheet were -- did
5          include corrected count.  So in the
6          original data summary before we went
7          back and used the original plaque count
8          entries in the Excel file.  So there
9          was a period where the corrected counts

10          were being used for the calculations in
11          which case that, for example, if a five
12          was corrected to a ten, that ten would
13          be put into the spreadsheet.
14   BY MR. SCHNELL:
15          Q.     Calculation errors,
16   self-explanatory as to what it was.  My
17   question is, were you finding that there was a
18   relatively high number of calculation errors?
19          A.     I don't recall.  I recall it
20   being observation during the audit.  I don't
21   recall that it was a high percentage or a low
22   percentage.
23          Q.     All the calculations were
24   performed by you.  Correct?
25                 MR. SANGIAMO:  Object to the

Page 627

1          form.
2                 THE WITNESS:  Not by me.  The
3          calculations were done by, as best I
4          can recall, in Excel for the -- some
5          cases the mock value, I believe, was
6          done manually with a calculator.  But
7          the percent of mock value would have
8          been calculated by the -- as best I can
9          recall, with Excel.  Assignment of a

10          titer would have been done manually,
11          not -- it could be by me or by others
12          in the lab.
13   BY MR. SCHNELL:
14          Q.     So it was most likely -- or
15   strike that.
16                 Was it the individual who was
17   inputting the data into the Excel spreadsheet
18   also the one who made the calculations of
19   percent mock value and average plaque number
20   for mock sample and other calculations?
21                 MR. SANGIAMO:  Object to the
22          form.
23                 THE WITNESS:  I can't say with
24          certainty that that's the case.  That
25          would be the typical flow, but I can't

Page 628

1          say that that always was the case.
2   BY MR. SCHNELL:
3          Q.     When you were getting the
4   counting sheets from your lab staff as they
5   were preparing them, were you going through
6   them and making calculations?
7          A.     Once the plaque count sheets
8   were available, calculations were done to
9   determine seroconversion rates and also, at

10   least in the first third of the testing by
11   assay, evaluating the number of pre-positives.
12   So there were some summaries of the data that
13   were being done by me but the calculations
14   would have been part of the Excel spreadsheet
15   and subsequent determination of titer.
16          Q.     And what specific calculations
17   were you performing as it related to
18   pre-positives?
19          A.     As best I can recall, I
20   remember -- recall cases whereby assay would
21   have listed percent pre-positives in that
22   assay.
23          Q.     And why were you performing
24   those calculations?
25          A.     As best I can recall, that was

Page 629

1   something Emilio Emini had asked for to help
2   understand the assay performance.
3          Q.     Why would that help him
4   understand the assay performance?
5                 MR. SANGIAMO:  Objection.  Calls
6          for speculation.
7                 THE WITNESS:  I don't have -- I
8          didn't ask him directly why he was
9          asking for it.  So I don't have an

10          explanation for his ultimate goal in
11          asking for it.
12   BY MR. SCHNELL:
13          Q.     He never told you why?
14          A.     Not that I recall.
15          Q.     And you have no idea.  Is that
16   right?
17          A.     I have an idea, but it would be
18   speculation.
19          Q.     So what's your idea?
20                 MR. SANGIAMO:  Objection.  Calls
21          for speculation as he just said.
22                 THE WITNESS:  My speculation is
23          that in development of the assay we had
24          a seroconversion -- I'm sorry, a
25          pre-positivity rate that we observed.
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1          And this would be a way to see if the
2          pre-positivity rate that we're seeing
3          in testing of Protocol 007 was
4          consistent with the result we were
5          getting in the development studies.
6          But that's just my guess at what he's
7          was looking for.
8   BY MR. SCHNELL:
9          Q.     As the person who was running

10   and leading the study, you didn't care one way
11   or the other why he wanted this pre-positive
12   information?
13                 MR. SANGIAMO:  Object to the
14          form.  Object to the characterization
15          of Dr. Krah's role.
16                 THE WITNESS:  Emilio asked
17          whatever -- typically if he asked for a
18          summary or data, I provided it and
19          didn't typically ask about the
20          explanation for the reason behind it.
21   BY MR. SCHNELL:
22          Q.     You reported to Dr. Shaw at the
23   time.  Right?
24          A.     Yes.
25          Q.     Was Dr. Shaw also asking for

Page 631

1   this information?
2                 MR. SANGIAMO:  Object to the
3          form.
4                 THE WITNESS:  I don't recall.  I
5          recall Emilio Emini asking for it.  I
6          don't recall if Alan Shaw was as well.
7   BY MR. SCHNELL:
8          Q.     Were you involved in any other
9   clinical studies at Merck where you were

10   working as closely with Dr. Emini as you were
11   with the AIGENT testing?
12          A.     No.
13          Q.     If you look at number 9, it
14   says, "Over-writing data."  What's that?
15          A.     It means -- I'm trying to recall
16   the examples of this or definition.  The data
17   would be, for example, if you wrote a sentence
18   on a page and -- I'm trying to think, not
19   recalling specific examples of this.
20   Something had been written on a page by pen
21   and then something else had been written over
22   top of it to the point where it might be
23   potentially difficult to see the underlying
24   number.
25          Q.     Are we talking about the

Page 632

1   counting sheets here?
2          A.     That, I don't know.  I recall
3   examples.  For example, if we were putting a
4   lot number of the reagent, someone put the
5   wrong lot number and they had like put in a
6   number, for example, six, they meant -- they
7   realized that it's an eight so they make the
8   six an eight.  That would count as an
9   overwrite, because there was a six entered

10   originally and then modified.
11          Q.     But you don't know if they're
12   referring to counting sheets here?
13          A.     The way it's worded -- I don't
14   recall specifically what they were referring
15   to.  And the way it's written, I can't tell
16   what that refers to.
17          Q.     That's all I have on this one.
18                       -  -  -
19                 (Exhibit Krah-43, 6/21/01 Memo,
20          63805, was marked for identification.)
21                       -  -  -
22   BY MR. SCHNELL:
23          Q.     I'd like to mark as Krah
24   Exhibit 43 a memo from Dr. Krah to files,
25   dated June 21, 2001, Bates number 63805.

Page 633

1                 Do you recognize this document?
2          A.     Yes, I do.
3          Q.     What is this document?
4          A.     This is a memo that was intended
5   to capture impact of extra variable plaque
6   counts that were flagged in the workbook and
7   categorize them by the codes listed on the far
8   right-hand column where that code would then
9   be put into the workbook to explain the impact

10   or describe the impact of that extra variability
11   result on the data, on the overall data for
12   that serum sample.
13          Q.     Is there a flag here that
14   relates to positive neutralization of a single
15   dilution?
16          A.     The ones I see are extra
17   variable plaque counts.  They're plaque counts
18   for given dilution and then they consist of
19   pattern of neutralization.  So I do not see
20   one for every single positive dilution.
21          Q.     But there was one flag for that
22   in the AIGENT workbook.  Right?
23          A.     I don't recall -- single
24   positive dilutions were part of the -- I'm
25   sorry, I don't recall with certainty.  I have
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1   an expectation that that was a plaque in the
2   workbook, but I don't recall with certainty
3   that that was the case.  These are --
4   there's -- explain the impact of these flags
5   versus something like a single positive
6   dilution.  The impact of these flags is that
7   you could have an extra variable.  Each serum
8   has eight dilutions that are tested.  There
9   could be an extra variable plaque count or no

10   plaque count or inconsistent pattern of
11   neutralization at some dilutions of the serum
12   that don't impact the titer assignment.  For
13   example, if you have extra variable plaque
14   counts at the first three dilutions but your
15   fourth and fifth dilutions are positive, one
16   could still assign a titer that the higher
17   dilution to the serum sample.  So the results
18   that are not -- are extra variable become
19   unusable or meaningless as far as determining
20   whether the serum is neutralizing or not.  If
21   the serum is neutralizing at a higher
22   dilution, that result at the lower dilution
23   becomes irrelevant.  So you can still assign a
24   titer.
25                 If the extra variable plaque

Page 635

1   count is -- another example is all the values
2   are giving less than 50 percent neutralization,
3   they're extra variable but they're all less
4   than 50 percent, that means even though
5   they're extra variable, none of them are
6   neutralizing.  So that would have no impact on
7   the difference between a positive and a
8   negative serum.  If an extra variable plaque
9   count was in, for example, one row, and all

10   other rows were negative, you couldn't tell if
11   that extra variable count would have been
12   positive or negative so you wouldn't be able
13   to assign a titer to the sample.
14                 So the objective from this is to
15   take cases where the impact of that extra
16   variable plaque count or no plaque count
17   depended on where it fell in the dilution
18   scheme; or depended on where that dilution
19   fell -- where the extra variable flag or
20   another flag fell in the dilution series.  So
21   that you wouldn't always say, oh, there's an
22   extra variable plaque count for this row,
23   therefore, that sample is an invalid sample.
24   It would depend on where that result fell.
25          Q.     So this doesn't purport to

Page 636

1   represent all of the flags marked questionable
2   in the workbook.  Correct?
3          A.     I don't recall with certainty
4   what all the flags were in the workbook.  This
5   represents at least some of the flags.  Again,
6   whether it's all of them, I can't say with
7   certainty.
8          Q.     I believe, you can tell me if
9   I'm wrong, but I believe this morning you

10   testified that there was a flag for positive
11   neutralization at a single dilution.  Is that
12   not your testimony?
13                 MR. SANGIAMO:  Objection.
14          Misstates the testimony as I recall.
15                 THE WITNESS:  As best I recall,
16          I indicated that I thought that there
17          was a flag for that, but I wasn't
18          certain.
19   BY MR. SCHNELL:
20          Q.     Are there other flags that were
21   in the AIGENT workbook that are not identified
22   here that you're aware of?
23          A.     I don't -- these are ones that I
24   can say with certainty were part of the
25   workbook.  Whether there were others that are

Page 637

1   part of it, I don't recall.
2          Q.     Now, if you look at the fifth
3   one down, the second sentence says, "Data from
4   this set are not reported in this assay."
5                 Do you see that?
6                 MR. SANGIAMO:  Sixth one down,
7          Gordon?
8                 THE WITNESS:  The fourth one
9          down?

10   BY MR. SCHNELL:
11          Q.     Fourth one down.
12          A.     This is, "Extra variability
13   prevents reliable measurement of
14   neutralization --
15                 MR. SANGIAMO:  Slow down.
16                 THE WITNESS:  Sorry.  "Extra
17          variability prevents reliable
18          measurement of neutralization, serum is
19          being retested.  Data from this set are
20          not reported in this assay.  Data will
21          be presented in the retest assay
22          spreadsheet."
23                 So to me my recollection of --
24                 MR. SANGIAMO:  Dr. Krah, he
25          hasn't asked you a question.
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1                 THE WITNESS:  I'm sorry.
2   BY MR. SCHNELL:
3          Q.     So what did you mean by "Data
4   from this set are not reported in this assay"?
5          A.     What I -- my best recollection
6   of what I meant from that is that that meant
7   that basically is an invalid sample, that it
8   doesn't have an assignable titer.  And since
9   it's not assignable, it's not being reported

10   in that assay.
11          Q.     Then in the sentence that
12   preceded that sentence, "Extra variability
13   prevents reliable measures of neutralization,
14   serum is being retested," what did you mean
15   there?
16          A.     That means that if -- in the
17   series of eight dilutions of serum that are
18   tested, depending on -- the extra variability
19   means that there is more variability than
20   expected between the replicates at that
21   dilution.  If that number exceeds the expected
22   variability, the extra variability flags
23   indicates that those are not reliable values.
24   Depending on where that -- so that then
25   becomes a value for which you cannot calculate

Page 639

1   a reliable percent mock and then in turn
2   cannot determine whether it's neutralizing or
3   not.  If -- it depends on where that dilution
4   falls and what the results of the other seven
5   dilutions are as to whether that falls into
6   this code number 4 or one of the other codes.
7          Q.     So if you don't count a count in
8   some way for extra variability, is it
9   impossible to have a reliable measure of

10   neutralization?  Is that what you're saying
11   here?
12          A.     My understanding is that if the
13   count is extra variable, it's not a valid
14   count which means that there's no count, no
15   valid count for that dilution of a particular
16   serum, which means you cannot assess
17   neutralization for that dilution.
18          Q.     Did you account -- did you take
19   any measures to address extra variability in
20   the interim analysis?
21          A.     The interim analysis, I did not.
22   I don't know if someone else did, but I did
23   not.
24          Q.     Well, who else would have other
25   than you that you wouldn't have been aware of?

Page 640

1          A.     Joe Antonello in the biometrics
2   group was the one who proposed the idea of
3   extra variability.  I can say that in our
4   compilation of the data and calculation of
5   titers we did not implement extra
6   variability -- extra variable -- extra
7   variability assessments.  What I cannot
8   exclude is that he didn't retrospectively
9   apply an evaluation of the extra variability

10   to the data and look at the impact of it on
11   the result -- on the assay results.
12          Q.     Now, if you had done that, and
13   there were changes that followed, those would
14   have been recorded on the counting sheets.
15   Correct?
16          A.     Whatever changes would have been
17   made, regardless of the reason, would have
18   been recorded on the counting sheet.
19          Q.     Are you saying it's possible
20   that Joe Antonello implemented changes on the
21   counting sheets that you were not aware of?
22          A.     No, not for the first third.
23          Q.     The second two-thirds?
24          A.     The second two-thirds he
25   provided the worksheet.

Page 641

1          Q.     Are you saying he also could
2   have implemented changes to the counting
3   sheets that you would not have been aware of?
4          A.     No, I'm not saying that.  What I
5   was attempting to say, that he may have, and
6   I'm not aware that he did, looked at the data
7   from the interim analysis, the experiments
8   from the interim analysis, look at whether the
9   extra -- what the results would be if he put

10   in an extra variability flag.  There would
11   not -- those would not have been the data that
12   were reported to CBER.  But I can't exclude
13   that he might have done some sort of --
14   included those in his review of frequency of
15   extra variability.
16          Q.     But the interim results that
17   were reported to CBER did not control for
18   extra variability.  Is that correct?
19          A.     The interim results that were
20   provided to CBER did not have a flag for extra
21   variability, yes.
22          Q.     Well, there were no flags at all
23   for the interim results.  Correct?
24          A.     There were no flags, yes.
25          Q.     So my question is, you did
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Page 642

1   control for, or tried to control for other
2   potential errors that were made in the plaque
3   counts on the interim analysis.  Correct?
4          A.     There were changes in the data
5   that were intended to try to make the data
6   more accurate for the interim analysis.
7          Q.     But none of those involved extra
8   variability.  Is that correct?
9          A.     Correct.  As best as I

10   understand it, there was no -- I wasn't aware
11   of that as a potential -- potential criteria
12   for check so I did not implement knowingly an extra
13   variability evaluation.
14          Q.     So it was only after the interim
15   analysis was completed when you implemented an
16   extra variability check on the data to control
17   for that potential error.  Is that correct?
18          A.     It's correct that the first, the
19   workbook that we -- the Excel spreadsheet that
20   we used for the first third did not have an
21   extra variability criteria.  The second
22   third -- the balance of the testing in the
23   second third and the third third did have a
24   different workbook that didn't include an
25   assessment of extra variability.

Page 643

1          Q.     So if extra variability wasn't
2   accounted for in the preliminary analysis, did
3   that prevent a reliable measure of the
4   neutralization for that part of the AIGENT
5   testing?
6          A.     I can't comment on the
7   reliability, the impact -- the statistical
8   impact on the reliability.  Joe Antonello
9   suggested this as a means to monitor the

10   assay.  Whether that led to an actual affect
11   on the reliability, I don't know.
12          Q.     But it might have?
13                 MR. SANGIAMO:  Object to the
14          form.
15                 THE WITNESS:  I don't have -- or
16          I guess it could have, but it could
17          equally have well not have.  I don't
18          have a view one way or the other.
19                 MR. SANGIAMO:  Gordon, we're
20          about an hour and nine minutes out.
21          Take a break.
22                 VIDEOGRAPHER:  The time is now
23          3:15.  This concludes disc four.
24                       -  -  -
25                 (A recess was taken.)

Page 644

1                       -  -  -
2                 VIDEOGRAPHER:  The time is now
3          3:33.  This begins disc five.  You may
4          proceed.
5                       -  -  -
6                 (Exhibit Krah-44, 7/30/01 Memo,
7          00002211 - 00002230, was marked for
8          identification.)
9                       -  -  -

10   BY MR. SCHNELL:
11          Q.     Dr. Krah, I've handed you what
12   we've marked as Krah Exhibit 44.  It's a memo
13   dated July 30, 2001, from Dr. Krah to files.
14   It attaches a series of counting sheets.
15   Bates range is 2211 through 2230.
16                 Dr. Krah, do you recognize this
17   memo and the attached counting sheets?
18          A.     I recognize the memo.  The
19   counting sheets in general I recognize.  I
20   can't say the actual specific content is
21   familiar.
22                 MR. SANGIAMO:  Can I ask, did
23          you intend to include 2227 through 223 --
24                 MR. SCHNELL:  I don't have
25          questions about it, but I think that's

Page 645

1          the way it was produced to us.
2                 MR. SANGIAMO:  Okay.
3   BY MR. SCHNELL:
4          Q.     So, Dr. Krah, what were the
5   circumstances surrounding your drafting this
6   memo?
7          A.     As best I can recall, as I
8   mentioned earlier, Leah Gottlieb had -- was --
9   sorry, let me take a step back.

10                 Once the plaque counts were
11   entered from the counting sheet into the
12   workbook, Leah Gottlieb would review the
13   workbook to identify samples that had flags
14   and then summarize those and meet with me on a
15   periodic basis and identify with a goal -- at
16   least from my perspective, identify sera that
17   were ones that were flagged for rechecks
18   or for the like -- and then an assessment, for
19   example, the extra variable plaque counts and
20   the implications of that on being able to
21   assign a titer to the sera -- I'm sorry, being
22   able to assess a -- assign a titer to the
23   samples.  As best I can recall, Leah
24   identified two assays that were counted by
25   Steve Krahling where they had, as best I can
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Page 646

1   recall, a large number of flags.  I don't
2   recall what large number of flags meant.  So
3   she suggested checking the assays to see if
4   there were errors in the plaque counting.  So
5   what I did as part of that follow up with Leah
6   was do 100 percent recheck of -- recount of
7   the plaques for, as this indicates -- as best
8   I can recall, there were two assays that -- I
9   think what's listed here as MMRV-170-01 and

10   MMRV-179-01, it had large recounts.  Let me
11   refresh my memory if these -- which assays
12   these are.
13          Q.     Just to help you along, these
14   are assays 210, 214 and 245 that you indicated
15   that you recounted 100 percent.
16          A.     So my best recollection is that
17   Leah identified the two assays, MMRV-170-01
18   and MMRV-179-01, that had a number of counting
19   errors.  My recollection of this document was
20   that as follow up to those counting errors, I
21   monitored three assays that, double checking
22   that these are all --
23                 MR. SANGIAMO:  Take your time to
24          look through.
25                 THE WITNESS:  Three assays that

Page 647

1          appear to be ones that Steve had
2          counted subsequent to that --
3          subsequent to those two assays to
4          verify whether the plaque counts in
5          these three assays were within the
6          targeted plus or minus 10 percent count
7          difference between me as the reference
8          counter and Steve.  And if not, to
9          continue rechecking until the counts

10          fall within that -- sorry, not keep
11          rechecking the same data, but recheck
12          subsequent assays to -- until we can
13          verify that the plaque counts were
14          falling within that 10 percent range.
15   BY MR. SCHNELL:
16          Q.     So Leah Gottlieb was in quality
17   assurance.  Right?
18          A.     She served a -- I don't recall
19   what group she was in, what her official group
20   name was.  She served a quality assurance
21   function to our department at the time of the
22   protocol virus and cell biology.  I don't
23   recall what department she was in in serving
24   that function.
25          Q.     This references counting errors,

Page 648

1   not extra variability flags, so are you
2   talking about the same thing here?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  I don't -- to
6          me -- I can't say with certainty based
7          on the word "count" -- the words
8          "counting errors," but my best
9          recollection is that there were a

10          lot -- a large number of flags of one
11          kind or another in those two assays of
12          MMRV-170-01 and MMRV-179-01.
13   BY MR. SCHNELL:
14          Q.     But there was no flag for
15   counting errors, was there?
16          A.     There's no flag for counting
17   errors, but I can't exclude that I genericized
18   that as counting errors, meaning flags from
19   the workbook.
20          Q.     So if we looked at -- so that
21   was with respect to 170 and 179 which is what
22   prompted your re-review of the three assays
23   attached here.  Correct?
24          A.     That's my understanding of what
25   prompted the review -- re-review of the three

Page 649

1   assays attached here.
2          Q.     So what you did was you went
3   back to the assay plates and then you did all
4   the recounts yourself?
5          A.     Yes.
6          Q.     And you recorded them on these
7   counting sheets.  Is that correct?
8          A.     Yes.  As the numbers to the
9   right of -- as best I recall, the numbers to

10   the right of what Steve had entered in here
11   originally.
12          Q.     And the first recount -- this is
13   assay 210, you conducted on July 1st as
14   indicated by your signature and date.
15   Correct?
16          A.     Yes.
17          Q.     And then the second assay which
18   is number 214 and begins on --
19          A.     I'm sorry, may I correct that?
20   It looks like the plaque counts were checked
21   by D. Krah, 30th of June 2001, and then
22   results were entered into a new spreadsheet
23   01, July of 2001.
24          Q.     So June 30th is when you made
25   these changes.  Right?
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Page 650

1          A.     That's what this indicates.  At
2   least for that experiment, 210-01.
3          Q.     And then for assay 214 which
4   begins on the page ending in 217, the Bates
5   number ending 217, lower right corner, not the
6   EDPA one, but the MRK-KRA.  Do you see it?
7          A.     I'm sorry, 2217 is the last --
8          Q.     Yeah.
9          A.     Yes.

10          Q.     So that indicates that you did
11   these changes on July 17th.  Am I correct?
12          A.     That's -- yes.
13          Q.     And then for assay 245 it looks
14   like Merck produced an incomplete assay here,
15   but it looks like on the pages they did
16   provide -- actually, I can't tell.  Can you
17   tell when you did that one?
18                 MR. SANGIAMO:  Let me just say
19          that this is a document that you're
20          producing here at this deposition.  If
21          you're suggesting that we did not
22          produce a complete set of this assay, I
23          certainly don't accept that
24          proposition.  This may not -- you may
25          not have included all the

Page 651

1          appropriate things here.
2                 MR. SCHNELL:  You can look at
3          the Bates number and tell for yourself.
4          But in any event --
5                 MR. SANGIAMO:  Well, no, this is
6          the Bates number for this particular
7          document.  I just want to avoid any
8          suggestion that our production in
9          general did not include complete

10          documentation for this assay.
11                 MR. SCHNELL:  Are you finished?
12                 MR. SANGIAMO:  Yeah, I'm done
13          talking.  Isn't that evident?
14   BY MR. SCHNELL:
15          Q.     So this last assay 245, when did
16   you make the changes?
17          A.     The pages that I see here
18   indicate that the 17th of July 2001.
19          Q.     Okay.  So all of these were made
20   on or after the end of June, correct, in 2001,
21   all of these changes you made?
22          A.     The end of June, 30th of June
23   through the 17th of July.
24          Q.     And these changes were made by
25   you, isn't it true, after a time that

Page 652

1   Mr. Krahling had raised serious concerns he
2   felt with how you were conducting the AIGENT
3   testing?
4                 MR. SANGIAMO:  Object to the
5          form.
6                 THE WITNESS:  The only concerns
7          that I recall hearing from Mr. Krahling
8          were that we knew the pre- and
9          post-vaccination sera.

10   BY MR. SCHNELL:
11          Q.     And you had heard those concerns
12   prior to the time you did these changes.
13   Correct?
14                 MR. SANGIAMO:  Object to the
15          form.
16                 THE WITNESS:  I don't recall the
17          date at which those questions were
18          posed.
19   BY MR. SCHNELL:
20          Q.     So I have a few questions about
21   some of your changes.  If you could turn to
22   the second page of this packet with the Bates
23   number ending 212, if you look at sample 122,
24   do you see the changes you made there?
25          A.     Yes.

Page 653

1          Q.     You went from eight -- so
2   Mr. Krahling recorded eight, you recounted by
3   checking the assay plate.  Right?
4          A.     Yes.
5          Q.     And you recorded nine.  But then
6   you crossed that out and you wrote ten.  Why
7   was that?  Did you check it twice?
8                 MR. SANGIAMO:  Objection.
9                 THE WITNESS:  I can't recall

10          with certainty looking at this.  I
11          don't expect that -- I don't -- I would
12          not expect that I would have rechecked
13          it twice.
14   BY MR. SCHNELL:
15          Q.     So how could you explain, then,
16   that you have two corrections there?
17          A.     I do recall, I can't say it's
18   this particular assay, but assays where I
19   count the number of plaques, record the number
20   on the plate, and then when I -- as I'm
21   recording the number, looking at the plate, I
22   see a plaque that I missed.  So I can't
23   exclude the possibility that this is something
24   where I counted nine as I'm looking at the
25   plate and then I write nine down and looking
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1   at the plate one last time and see a plaque
2   that I missed so I changed it to a ten to
3   reflect what the -- the fact that I missed a
4   plaque.
5          Q.     So what about plate number 130,
6   Mr. Krahling recorded nine, you didn't like
7   that so you crossed it out and then you wrote
8   your own nine?
9                 MR. SANGIAMO:  Object to the

10          form.
11   BY MR. SCHNELL:
12          Q.     So how do you explain that?
13          A.     I don't -- that I can't explain.
14   I expect that would be I crossed it out and
15   realized that it was not justified being
16   crossed out, then wrote a nine in next to it.
17          Q.     Why would you cross it out
18   before reaching a conclusion as to what the
19   numbers should be?
20          A.     In filling out the -- I can't
21   say with certainty, but in filling out the
22   form, the large number of wells, I can't
23   verify that I wouldn't have crossed out, for
24   example, a wrong row or crossed out and
25   realized that wasn't one to be crossed out.

Page 655

1          Q.     Okay.  If you could flip a few
2   pages down, the Bates number ending 215, you
3   look at plate 166 and 167, there for 166
4   Mr. Krahling wrote -- recorded 21 plaques.
5   You crossed it out and wrote 14.  And then you
6   crossed that out and wrote 21 again which is
7   what Mr. Krahling originally counted.  You did
8   the same thing with plate 167, Mr. Krahling
9   wrote 11 plaques, you crossed it out and wrote

10   eight.  Then you crossed that out and wrote 11
11   again.  How do you explain that?
12          A.     I'm sorry, what was the second
13   one -- what was the second example that you
14   gave?
15          Q.     They're right next to each
16   other, 166 and 167.
17          A.     I don't recall.
18          Q.     If you keep flipping through,
19   there's others examples if you go through it,
20   but I'd like to turn your attention to assay
21   number 214.
22          A.     I was going to say the -- in
23   doing the plaque count comparison, I rechecked
24   well by well.  My objective was to count -- to
25   make sure I'm counting the right well that

Page 656

1   Mr. Krahling recorded.  There's the plate --
2   there's three replicate wells and one can
3   count the plate upside down or right side up.
4   The middle well will always be the middle well
5   regardless.  I can't exclude the possibility
6   that in some cases I counted a top well when
7   really it matched up the number that Steve had
8   for the bottom well and then the reverse would
9   apply.  But the evaluation that I do as far as

10   -- at least from my recollection, is that the
11   evaluation, whether someone is counting plus
12   or minus 10 percent of the reference counter
13   is not well by well but taking the average of
14   the three replicates.  So then it wouldn't
15   matter -- it's the three values that matter.
16   It wouldn't matter if I got things mixed up in
17   recording.
18          Q.     Turning to assay 214, which
19   begins on Bates number page ending 217, I just
20   want you to flip through that assay and then
21   the pages that are in this packet from assay
22   245 which follow.  You crossed out virtually
23   every single number that Mr. Krahling, not
24   every one, but I'd say 75, 80 percent or in
25   some cases looks like close to 100 percent of

Page 657

1   the counts that he wrote.  Do you see that?
2                 MR. SANGIAMO:  Object to the
3          form.
4                 THE WITNESS:  I agree that
5          there's a large percent -- large number
6          of the samples that were crossed out
7          with corrections.
8   BY MR. SCHNELL:
9          Q.     Did that give you concern that

10   Mr. Krahling was just not a capable plaque
11   counter?
12          A.     It gave me a concern that he had
13   become not -- at least based on the results of
14   this, not a reliable plaque counter.  In the
15   original training for the assay, training was
16   done to show ability to count plaques
17   accurately.  And my objective, as best I
18   recall from this, was to look at assays around
19   this time to see what other assays were also
20   showing counts that were -- had excess
21   variability from a reference counter.
22                       -  -  -
23                 (Exhibits Krah-45, Counting
24          sheets, 00683926 - 00683930 and Krah-46,
25          Counting sheets, 00683514 - 00683518,
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1          were marked for identification.)
2                       -  -  -
3   BY MR. SCHNELL:
4          Q.     I'm going to hand you two more
5   counting sheets.  This is what we're going to
6   mark as Krah Exhibit 45 and 46.  Krah-45 is a
7   counting sheet for assay 762 recorded by
8   Mr. Krahling on January 3, 2001.  And Krah-46
9   is a counting sheet for assay 754 recorded by

10   Mr. Krahling on December 27, 2000.  Do you see
11   these?
12          A.     Yes, I do.
13          Q.     If you look at these, look at
14   Krah-45, of all of these counts, I see one
15   correction on the third page.  On sample 1285.
16   I don't see any other corrections.  Do you?
17          A.     No.
18          Q.     And the correction that was --
19   the one correction that was done was Mary
20   Yagodich made that.  Right?
21          A.     There's a note there, "plaques
22   missed - MKY...," which is Mary Yagodich
23   checked.  '01 -- I'm sorry, January 8, 2001.
24          Q.     So obviously his counting sheet
25   was reviewed.  Correct?

Page 659

1                 MR. SANGIAMO:  Object to the
2          form.
3                 THE WITNESS:  I cannot say that
4          the full counting sheet was reviewed.
5          All I can say is where there is a --
6          there's no indication that the full
7          counting sheet was reviewed.  There's
8          only the note next to the third line,
9          second line and third line for sample

10          1285 that shows cross-out correction.
11   BY MR. SCHNELL:
12          Q.     Then if you look at Krah-46,
13   nothing on the first page, nothing on the
14   second page, two changes on the third, and two
15   samples that had changes on the third page.
16   One change on the next page.  No changes on
17   the next page.  Is that correct?
18          A.     That looks correct to me, yes.
19          Q.     So how do you reconcile the
20   assays that Mr. Krahling performed that you
21   reviewed where you found literally hundreds of
22   errors with the counting sheets that I just
23   showed you where there was just a few?
24                 MR. SANGIAMO:  Object to the
25          form.

Page 660

1                 THE WITNESS:  All I can say is
2          that the plaque counts, there was --
3          Steve was trained initially, passed the
4          training qualification, which led to
5          him being able to count plaques
6          initially.  What happened between then
7          and the assays, were a large number of
8          miscounts were noted, I can't speak to.
9          What I would offer, which was, as I

10          recall, an unusual event more typically
11          I think, as I mentioned earlier, the
12          tendency is to miss plaques either
13          through faint plaques or just plaques
14          that were missed.  Some of these assays
15          that I recall reviewing with Steve were
16          ones where the plaque counts were
17          higher.  So Steve was counting plaques
18          that weren't plaques.  I can't explain
19          what happened between these earlier
20          assays where the counts looked like
21          they were -- the counts were accurate
22          and then what happened at this later
23          time when they became -- had a large
24          proportion of inaccurate numbers.
25   BY MR. SCHNELL:

Page 661

1          Q.     So when you did these checks on
2   210, 214 and 245 and identified what you saw
3   as such a large number of incorrect counts,
4   did you go back to all the other assays that
5   Mr. Krahling counted to make sure that there
6   weren't a large number of incorrect counts?
7          A.     I don't recall -- other than the
8   ones I listed here, I don't recall other
9   assays that were checked.

10          Q.     Weren't you concerned that if he
11   made what you saw as such a large number of
12   incorrect counts on these assays, that he had
13   made an equally large number of incorrect
14   counts on the other assays?
15          A.     As best I can recall, the assays
16   that are listed here as experiment 170-01 and
17   179-01 were the first ones that had, as I
18   phrased here, a large number of counting
19   errors which, to the best of my recollection,
20   meant flags from the workbook.  I don't recall
21   assays before that having similar large
22   proportions of flags.
23          Q.     Most of the changes that you
24   make here are one, two, maybe three.  So it
25   doesn't suggest extra variability issues, does
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1   it?
2                 MR. SANGIAMO:  Object to form.
3                 THE WITNESS:  That extra variability
4          is not -- the criteria that's evaluated
5          in the rechecks is percent values -- I
6          wouldn't say that I -- of these changes,
7          I don't know how many of them fall
8          outside of the 10 percent counting range,
9          but the objective is to have the

10          reference counter and the counter be
11          within 10 percent plus or minus of the
12          reference counter.  So it's not
13          extra variability that's assessed but
14          the average number of plaques for the
15          replicate wells.
16   BY MR. SCHNELL:
17          Q.     Has the individual responsible
18   for conducting the AIGENT testing, did you
19   feel an obligation to ensure that the data
20   that you and your staff were finding in the
21   AIGENT testing was accurate and reliable?
22          A.     My objective was to have the
23   data be as accurate a representation of the
24   actual numbers of plaque counts as possible.
25          Q.     Yet despite finding what you saw

Page 663

1   as so many errors in these three assays by
2   Mr. Krahling, you didn't think it would be a
3   good idea to go back and check his other
4   assays?
5                 MR. SANGIAMO:  Object to the
6          form.
7                 THE WITNESS:  I don't recall,
8          again, if -- the trigger for me was
9          experiment 170-01 and 179-01, if they

10          had a large number of flags from the
11          counting sheets.  Assays before that
12          did not have that.  That would not have
13          been an immediate indicator that the
14          other assays were being counted
15          inaccurately.
16   BY MR. SCHNELL:
17          Q.     So you had no concern that
18   Mr. Krahling had inaccurately counted on his
19   other assays?
20                 MR. SANGIAMO:  Object to the
21          form.
22                 THE WITNESS:  I don't recall
23          looking -- I don't recall what other
24          assays I might have looked at as part
25          of an evaluation of when the counting

Page 664

1          accuracy might have dropped off.
2   BY MR. SCHNELL:
3          Q.     Now, the FDA inspection occurred
4   a week after you wrote this memo.  Right?
5          A.     I believe it's the first week of
6   August, so approximately a week.
7          Q.     Are there any other memos in
8   your files where you call out a particular
9   member of your lab for engaging in what you

10   characterize as inaccurate plaque counting?
11                 MR. SANGIAMO:  Objection.
12                 THE WITNESS:  As best I can
13          recall, in response to the observation
14          of potential miscounting by Steve, I
15          went to every one of -- assays that
16          every one of our lab counted and did
17          100 percent recheck of those to assess
18          whether other people were having a
19          similar tendency of miscounting.
20   BY MR. SCHNELL:
21          Q.     But you just said you didn't go
22   back and check his other assays, so what
23   assays are you talking about?
24                 MR. SANGIAMO:  Object to the
25          form.

Page 665

1                 THE WITNESS:  I don't recall the
2          specific assays I looked at, but there
3          were assays that were available at the
4          time where people had counted -- I say
5          counted and then I did 100 percent
6          verification of the plaque counts that
7          they had made.
8   BY MR. SCHNELL:
9          Q.     So you selectively chose certain

10   assays from the lab staff and you checked
11   them?
12          A.     I wouldn't say selectively.  I
13   picked, as best I can recall, two assays, as
14   best I recall, from every individual in the
15   lab.  They're not completely at random, just
16   two that were available at the time.  So not
17   completely -- not selectively, but not
18   completely randomly selected.
19          Q.     And you went through every count
20   that they had made for that particular assay?
21          A.     As best I can recall, I did 100
22   percent check of counts for everyone in the
23   lab.
24          Q.     And you went back to the assay
25   plates and you -- that's how you checked it?
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1          A.     Yes.
2          Q.     Do you have a record of that
3   counting?
4          A.     Yes.
5          Q.     What's the record?
6          A.     I don't know if it's a memo to
7   files.  I recall documenting the specific way
8   in which I did it, whether it was a member of
9   the files or some other form.  I don't recall,

10   documenting who was checked and what dates and
11   what the results showed.
12          Q.     And the counting sheets would be
13   attached?
14          A.     I can't assure that the counting
15   sheets are attached.  It may just -- I may
16   just reference the experiment numbers.
17          Q.     Who at the time would have been
18   the lab counters or the staff in your lab who
19   did the counts that you checked?
20          A.     Well, Steve, Joan Wlochowski,
21   Colleen Barr.  We had two summer interns, Jon
22   Gombola and Suzanne Maahs, I believe.  I
23   forget.  There was Frank Kennedy who was in
24   our lab, I don't recall when he joined the
25   lab.  So as best I can recall, it was everyone

Page 667

1   who was in the lab and counting at the time.
2          Q.     And how did Leah Gottlieb
3   communicate to you the issue with assays 170
4   and 179 that are referenced in your July 30th
5   memo?
6          A.     As best as I recall, when I met
7   with her to go over her review of the assay
8   results, meaning the -- review meaning the
9   flagging or identifying sera for which there

10   is a flag in the workbook that would trigger
11   verification of the plaque counts, that she
12   presented these two assays and said these look
13   like they have a large number of flags,
14   something doesn't look right.
15          Q.     Did she call you or did she
16   write you?
17          A.     This is in person.  I met with
18   her in person.
19          Q.     There's nothing in writing about
20   this?
21          A.     The initial communication to me
22   was verbal.  I don't recall that she
23   documented it in any other way.
24          Q.     Before lunch we talked about the
25   discarding of assay plates from AIGENT

Page 668

1   testing.  You said that Merck still has in its
2   possession some of the assay plates that were
3   used in AIGENT testing but not all of them.
4   Correct?
5          A.     Yes.
6          Q.     And you don't know how many.
7   Correct?
8          A.     At the time of the -- at the
9   time or shortly after the FDA inspection, I

10   contributed to developing a list of the assay
11   plates that we -- the assays that we ran and
12   the assay plates that we had.  I don't recall
13   the numbers of plates that are -- assay plates
14   that are still available.
15                       -  -  -
16                 (Exhibits Krah-47, Series of
17          e-mails, 00026555 - 00026559 and
18          Krah-48, Spreadsheet, 00050333 -
19          00050342, were marked for identification.)
20                       -  -  -
21   BY MR. SCHNELL:
22          Q.     Hold off on the first one.
23   Let's talk about this one first.  I'm sorry.
24                 So I'd like to mark as -- we're
25   going to skip and go to Krah-48, because I

Page 669

1   already marked 47.  We'll come back to 47.
2                 This is a spreadsheet.  Is the
3   this the spreadsheet that you were just
4   referring to?
5          A.     No.
6          Q.     So there's another spreadsheet
7   that you prepared that identifies what plates
8   were -- from the AIGENT testing were thrown
9   out and what had been maintained.  Correct?

10          A.     As best I can recall, there was
11   another spreadsheet that had a list of
12   experiment numbers and then which assays for
13   which plates were still available.
14          Q.     So this is, for the record, a
15   document with Bates range 50333 through 342
16   This is your handwriting.  Right, Dr. Krah?
17                 MR. SANGIAMO:  Object to the
18          form.
19                 THE WITNESS:  I'm sorry, on?
20   BY MR. SCHNELL:
21          Q.     On Krah-48.
22          A.     That's not -- some of it, the
23   discarded entries look like my handwriting.
24   The other entries do not look like my
25   handwriting.

68 (Pages 666 - 669)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5048

Case: 23-2553     Document: 43     Page: 147      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 147      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 670

1          Q.     So I'm interested in the
2   discarded handwriting, which you confirm is
3   your handwriting.
4          A.     Sorry, looking at the other
5   pages, the first two, three, four, five, six,
6   seven, the entries on the first page look like
7   my writing of discarded.  On the second page,
8   experiment 163-01 does not look like my
9   writing.  Discarded on the subsequent page is

10   not my writing.  So the entries on the first
11   page look like -- the discarded entries on the
12   first page look like my writing.  But none of
13   the other entries look like my writing.
14          Q.     Do you recognize this
15   spreadsheet?
16          A.     I don't have a -- it lists
17   experiments that are familiar and the
18   information that's familiar, but I don't
19   recall this specific format, seeing this
20   specific format.  I don't recall this specific
21   format.
22          Q.     What was the format of the other
23   spreadsheet you referenced where you
24   identified the assay plates from the AIGENT
25   testing that had been discarded?

Page 671

1          A.     I don't recall with certainty.
2          Q.     Do you have any reason to
3   believe that the -- on the first page the
4   assay numbers meant -- on the spreadsheet have
5   the word you wrote "discarded" on them does
6   not indicate that those assay plates were
7   discarded?
8          A.     I don't have a -- all I can say
9   is that it says they're discarded.  I don't

10   have an independent recollection of whether
11   they were or weren't.
12          Q.     Can you think of any other
13   reason why you would have written discarded
14   there?
15          A.     No.
16          Q.     Now, if you look at what we've
17   marked as Krah-48.
18                 MR. SANGIAMO:  You mean 48?  You
19          said 48.
20   BY MR. SCHNELL:
21          Q.     I'm sorry, 47.  This is a series
22   of e-mails, the top one being from Dr. Krah to
23   Gary Swantner, S-W-A-N-T-N-E-R, dated
24   February 7, 2011, Bates range 2655 [sic]
25   through 60.  And I want to direct your

Page 672

1   attention to the page with the -- second to
2   the last page, Bates number ending 559.  There
3   you wrote on January 20, 2011, to Luwy Musey
4   and Deitra Areha that We have been retaining
5   the mumps neutralization assay plaque -- assay
6   plates from MMR Protocol 007 as the primary
7   data for this assay.  This was part of a
8   commitment to CBER to retain the primary data
9   (the assay plates).

10                 Do you see that?
11          A.     Yes.
12          Q.     There's nothing incorrect about
13   what you wrote there.  Right?
14          A.     There's nothing incorrect my
15   understanding after the FDA inspection that
16   the assay plates were the primary assay data.
17   It's not correct before the inspection I
18   understood that.
19          Q.     Your belief was that counting
20   sheets were the primary assay data.  Right?
21          A.     Yes.
22          Q.     The FDA's view was that it was
23   the assay plates.  Correct?
24          A.     I can't say that with certainty
25   or commitment to CBER was -- after the

Page 673

1   inspection was to retain the plates.  I don't
2   recall hearing a conclusion from them of
3   what -- whether the counting sheet would be
4   acceptable as the primary data or the plates
5   would be needed.  I don't recall getting an
6   answer to that question.
7          Q.     Answer or not, at the time you
8   wrote this memo, it was your understanding
9   that the assay plates were the primary data

10   for the AIGENT assay.  Correct?
11                 MR. SANGIAMO:  Object to the
12          form.
13                 THE WITNESS:  The first sentence
14          I have written that as a primary data
15          for this assay.  My understanding was
16          that -- at least I don't recall a
17          response from CBER to confirm that.
18          Those are words I used here, but I
19          can't say that that's accurate.
20   BY MR. SCHNELL:
21          Q.     You can't say that your words
22   here are accurate?
23          A.     I can say my words are accurate.
24   I can't say that my conclusion -- well, I can
25   say that my words are -- that are written
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1   there are my understanding at the time, but I
2   did not -- when I wrote this, I did not have
3   confirmation from CBER whether the asset
4   plates would indeed be needed as the primary
5   data.
6          Q.     If you look to the very first
7   page -- and this was all about trying to
8   understand, was it not, whether you were
9   permitted to destroy the remaining assay

10   plates.  Right?
11                 MR. SANGIAMO:  Dr. Krah, why
12          don't you read the e-mail exchange here
13          to answer what this all about.
14                 THE WITNESS:  As best I recall
15          the fundamental question was -- that I
16          was asking was, we still have the assay
17          plates, does CBER require us to keep
18          storing them or do they consider the
19          primary data to be the counting sheet.
20   BY MR. SCHNELL:
21          Q.     And you wrote according to your
22   records, ...there are 36 boxes and each box
23   should contain at least 1 assay (which
24   typically is 45 plates) so there would be
25   approximately 1600 plates, that's 36 times 45.

Page 675

1   Do you see that?
2          A.     I'm sorry, what page?
3          Q.     On the first page, your e-mail
4   at the bottom of the page.  Do you see where
5   you wrote, "According to my records...."
6          A.     Yes.
7          Q.     What records?
8          A.     I can't tell from this what I
9   was referring to.

10          Q.     And you don't independently
11   recall records regarding the assay plates that
12   have not been discarded that you would have
13   had as of February 2011?
14          A.     That, I don't recall.
15          Q.     You estimated that you had 36
16   plates from 36 assays.  Is that correct?
17                 MR. SANGIAMO:  Objection.
18                 THE WITNESS:  That's not an
19          accurate description here.  I think
20          that there are 36 boxes and each box
21          should contain at least one assay.
22          Some boxes may contain more than one
23          assay.
24   BY MR. SCHNELL:
25          Q.     Your ultimate estimate was

Page 676

1   around 1,600 plates.  Right?
2          A.     That was my estimate that was
3   provided in this e-mail.
4          Q.     That was based on your review of
5   your records.  Right?
6          A.     No.  Another -- I can't say with
7   certainty.  Another option could have been I
8   went to where the boxes were kept and counted
9   them, and I don't recall that I did that, but

10   it could be -- I don't recall specific -- I do
11   have written here that according to my
12   records, but I don't recall what that
13   specifically refers to.  Another option may be
14   that I may have counted the number of boxes
15   and assumed each box contains at least one
16   assay and physically counted how many boxes
17   were present.
18          Q.     And you wouldn't consider that
19   part of your records?
20          A.     At the time I can't say for sure
21   right today.  If I counted something and that
22   was the number I counted, I would say that
23   that's what I counted and I would consider
24   that part of my records.
25          Q.     So the 1,600 plates at 45 plates

Page 677

1   per assay comes to about 36 assays.  You're
2   saying you're not sure if it's 36 assays.  Do
3   you have a rough sense of how many assays you
4   still have?
5          A.     If this indicated there are --
6                 MR. SANGIAMO:  Object to the
7          form.  You can answer.
8                 THE WITNESS:  The only -- all I
9          can say is if this says there are

10          36 boxes, I'm assuming that there are
11          36 boxes.  I can't say with certainty
12          that I didn't intend approximately
13          36 boxes or this is exactly 36 boxes,
14          and each box contains at least one
15          assay.
16   BY MR. SCHNELL:
17          Q.     Could a box contain two assays?
18          A.     It depends on the size of the
19   box.  Potentially, yes.
20          Q.     What's the most assays the box
21   could contain?
22          A.     That, I don't know.
23          Q.     Do you have a sense of
24   approximately how many assays were discarded
25   from the AIGENT testing?
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1          A.     No, I don't.
2          Q.     Would you be surprised if it was
3   more than 100?
4          A.     I don't have any sense of what
5   that number was.
6          Q.     So that wouldn't surprise you or
7   not surprise you, you just don't have a sense
8   one way or the other?
9          A.     I don't have a sense.  The

10   guidance that we were following at the time
11   was that after the QA audit was done, those
12   plates were -- we could discard them.  I don't
13   recall how many assays we run -- we ran so I
14   really don't have a sense of how many assays
15   were discarded.
16          Q.     If I told you you ran 172
17   assays, would that change your answer to my
18   question as to whether you'd be surprised if
19   over 100 assays had been destroyed?
20                 MR. SANGIAMO:  Object to the
21          form.
22                 THE WITNESS:  I would say no
23          because the guidance that we were
24          following at the time was once the QA
25          audit was done, that we were able to

Page 679

1          discard the plates.
2   BY MR. SCHNELL:
3          Q.     Would it surprise you if more
4   than 120 assays had been destroyed?
5          A.     No.
6                       -  -  -
7                 (Exhibit Krah-49, 8/1/01 Memo,
8          00026864, was marked for identification.)
9                       -  -  -

10   BY MR. SCHNELL:
11          Q.     I'd like to mark as Krah-49
12   another memo to files from Dr. Krah, dated
13   August 1, 2001, Bates number 26864.
14                 Do you recognize this, Dr. Krah?
15          A.     The general document I
16   recognize.  I recall preparing a document of
17   this sort.
18          Q.     Have you seen this document
19   recently?
20                 MR. SANGIAMO:  Don't answer with
21          respect to any documents you reviewed
22          with counsel.  So excluding anything
23          you might have reviewed with counsel,
24          have you seen this document recently?
25                 THE WITNESS:  No.

Page 680

1   BY MR. SCHNELL:
2          Q.     Why did you write this document?
3          A.     I can't say with certainty what
4   the reason for preparing this was.
5          Q.     Did anyone ask you to prepare
6   it?
7          A.     I don't recall.
8          Q.     Now, at this point the FDA
9   inspection was five days after.  Correct?

10                 MR. SANGIAMO:  Object to the
11          form.
12                 THE WITNESS:  As best I recall,
13          the inspection was early August, which
14          would have been after the 1st of
15          August.
16   BY MR. SCHNELL:
17          Q.     August 6th.  Right?
18          A.     I don't recall the date.
19          Q.     Were you concerned that the FDA
20   was about to come visit?
21          A.     No.
22          Q.     You had no idea they were about
23   to come visit?
24          A.     That's correct.
25          Q.     You had no idea that any members

Page 681

1   of your lab had complained and threatened to
2   go to the FDA?
3          A.     That's correct.
4          Q.     So it was just pure coincidence
5   that you happened to write this memo five days
6   before the FDA inspected?
7          A.     Yes.
8          Q.     At this point in time, the
9   AIGENT testing had been going on for more than

10   nine months, hadn't it?
11          A.     It had started towards the end
12   of 2000, wasn't running consecutively, but
13   there was a span from late 2000 to this date,
14   August 1st, during which the AIGENT assay was
15   being run at some point.
16          Q.     And so for nine months this
17   testing had gone on and it was only at this
18   point in time, five days before the FDA
19   inspected on the AIGENT testing, that you
20   decided to put this memo -- or put this stuff
21   in writing.  Correct?
22                 MR. SANGIAMO:  Object to the
23          form.
24                 THE WITNESS:  I would not
25          characterize it that this was a date
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1          where I decided to put this in memo
2          form.  I cannot exclude that I was
3          planning to put this together.  This is
4          when I did it.
5   BY MR. SCHNELL:
6          Q.     Can you think of any reason why
7   it took you nine months to put this in
8   writing?
9                 MR. SANGIAMO:  Object to the

10          form.
11                 THE WITNESS:  Other than we're
12          busy running the assay, and there was a
13          practice that we were following and the
14          data review, the assay running in data
15          review with Leah Gottlieb, I did not
16          understand the need to have that
17          documented as we were doing it.  So
18          this is a process that we were
19          following that I hadn't acknowledged
20          needed to be put in some documented
21          form.  So the shortcoming is postponing
22          or delaying not having time available
23          to put this -- not setting time aside
24          to prepare this in a more timely way.
25   BY MR. SCHNELL:

Page 683

1          Q.     Now, why didn't you just amend
2   the standard operating procedure rather than
3   write a separate memo?
4                 MR. SANGIAMO:  Object to the
5          form.
6                 THE WITNESS:  I'm sorry, did you
7          say why didn't I write a new or amend
8          the SOP rather than write the memo?
9   BY MR. SCHNELL:

10          Q.     None of this was in the standard
11   operating procedure.  Right?
12                 MR. SANGIAMO:  Object to the
13          form.
14                 THE WITNESS:  We did not have --
15          although the first point would have
16          been in the original SOP.  That's a
17          given for running the assay.  I don't
18          recall that we had a comment in the
19          original SOP about if questions arise
20          during the original counting.  We did
21          not have the mumps AIGENT workbook.  We
22          didn't have an indication that plaque
23          counts were entered into a spreadsheet.
24          All the flag comments were points for
25          review with 3 on 5, or any recheck 6,

Page 684

1          corrections are -- in 7 and 8 as best I
2          can recall not part of the original
3          SOP.
4   BY MR. SCHNELL:
5          Q.     Now, this wasn't even circulated
6   to lab staff, right, just the files?
7                 MR. SANGIAMO:  Object to the
8          form.
9                 THE WITNESS:  As this is worded,

10          it's sent to files.
11   BY MR. SCHNELL:
12          Q.     Don't you think it would be a
13   good idea for the lab staff to see this memo?
14          A.     I don't recall with certainty
15   that it was not reviewed with lab staff.  As a
16   memo, the policy does not exclude that I would
17   have reviewed it with lab staff.
18          Q.     It doesn't indicate that it was
19   either?
20          A.     No.
21          Q.     This was at a time when
22   virtually all the AIGENT testing was complete.
23   Correct?
24          A.     As best I can recall, approaching
25   August, again, my best recollection is that we

Page 685

1   were beginning to complete the planned testing
2   for the AIGENT assay.
3          Q.     Other than being busy, can you
4   think of any other reason why you waited nine
5   months to write this, all these, this
6   clarification of data collection on the AIGENT
7   testing when the AIGENT testing was almost
8   complete, and not send it to lab staff?
9                 MR. SANGIAMO:  Object to the

10          form.
11                 THE WITNESS:  I would say in a
12          practical sense, if we're almost done
13          the testing, and this is the package we
14          were following, it would be less
15          critical -- or less important to
16          present it to the lab staff because we
17          had already -- we're wrapping up the
18          testing.  It's not that all the lab
19          staff would still be continuing with
20          additional testing.
21   BY MR. SCHNELL:
22          Q.     So why is there a need to
23   document it at all?
24          A.     As best I can recall, this is an
25   effort to document the steps and whether it's
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1   just that I -- I don't recall whether -- I
2   don't recall the actual -- I don't recall the
3   reason for writing it other than having it or
4   the -- what initiated the writing of it, but
5   the intent was to capture the steps in the
6   workbook and flags and rechecks and
7   corrections and comment on things like invalid
8   dilutions.
9                       -  -  -

10                 (Exhibit Krah-50, 007 Summary,
11          00054460, was marked for identification.)
12                       -  -  -
13   BY MR. SCHNELL:
14          Q.     I'd like to mark as Krah
15   Exhibit 50 a document with Bates number 54460.
16   Dr. Krah, is this your handwriting?
17          A.     Yes, it is.
18          Q.     What is this?
19          A.     This, as the title indicates, is
20   an 007 summary, which, as best I can recall,
21   is an attempt to tally the frequency of
22   different categories of results from the --
23   I'm not sure what the assay span, which range
24   of assays this includes other than it was
25   written, initialed and dated by me on

Page 687

1   February 15th of 2001; including pre-negative,
2   post-negative, the three different columns,
3   pre-negative, post-positive and then
4   pre-positive.  And then some comments about
5   experiment 743 and experiment 101.  Then a
6   summary of it looks like, as best I can see,
7   taking those, the numbers for the different
8   categories and compiling a percent value.
9          Q.     Given a date of February 15,

10   2001, and the number of subjects which looks
11   to be in the low to mid-500s, do you believe
12   that this was an analysis of the interim
13   AIGENT testing?
14          A.     Given the date and, best of my
15   recollection, it included sera from the
16   interim analysis still blinded as to which
17   study group the patients belonged to.  It
18   indicates 007 as the study.  So my -- best of
19   my recollection, this is -- these are data
20   from the interim analysis.
21          Q.     Do you know why you compiled
22   this data?
23          A.     I don't recall with certainty.
24          Q.     Can you think of any reason why
25   you compiled this data?

Page 688

1                 MR. SANGIAMO:  Objection.  Calls
2          for --
3                 THE WITNESS:  It would be
4          speculation.
5   BY MR. SCHNELL:
6          Q.     Do you have any educated
7   speculation as to why?
8          A.     I -- I don't know.
9                 MR. SANGIAMO:  Dr. Krah, don't

10          speculate.
11                 THE WITNESS:  Yeah.  I don't
12          know.
13   BY MR. SCHNELL:
14          Q.     You have no idea?
15          A.     No.
16                       -  -  -
17                 (Exhibit Krah-51, 9/21/00 Memo,
18          00014572 - 00014575, was marked for
19          identification.)
20                       -  -  -
21   BY MR. SCHNELL:
22          Q.     I'd like to mark as Krah
23   Exhibit 51, a memo dated September 21, 2000,
24   from Dr. Krah to Alan Shaw, subject "Monthly
25   report for September, 2000."

Page 689

1                 Were you in the practice of
2   preparing monthly reports for Dr. Shaw?
3          A.     Yes.  Or whoever was my manager
4   at the time.
5          Q.     Did you have a manager that --
6   other than Dr. Shaw during the AIGENT testing?
7          A.     No.
8          Q.     If you could turn to the third
9   page of the document.  And if I -- I want to

10   point you to the first paragraph.
11                 MR. SANGIAMO:  Dr. Krah, it's
12          not that long a document, why don't you
13          read the whole thing.
14                 THE WITNESS:  Okay.
15   BY MR. SCHNELL:
16          Q.     You wrote this in
17   September 2000 -- September 21, 2000.  Right?
18          A.     Yes.
19          Q.     This is at a time before the
20   AIGENT testing began.  Right?
21          A.     Yeah, as best I recall, the
22   AIGENT testing was later in 2000.
23          Q.     So this was at a time when you
24   were still developing the assay.  Correct?
25          A.     That's my --

73 (Pages 686 - 689)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5053

Case: 23-2553     Document: 43     Page: 152      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 152      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 690

1                 MR. SANGIAMO:  Object to the
2          form.
3                 THE WITNESS:  Given the date and
4          the description here, I would say that
5          this is during a time when we were in
6          development, a time when development of
7          the assay was still in progress.
8   BY MR. SCHNELL:
9          Q.     Part of that development was

10   determining the proper dilution of anti-IgG to
11   be used in the assay.  Correct?
12          A.     That's at least one of the
13   variables that was part of this study.
14          Q.     In the first paragraph in the
15   middle you referred to "The majority of the
16   pre-positive sera were positive at a single
17   dilution."
18                 Do you see that?
19          A.     Yes.
20          Q.     So that's what you found when
21   you were doing the pilot studies that led up
22   to the AIGENT testing.  Correct?
23                 MR. SANGIAMO:  Object to the
24          form.
25                 THE WITNESS:  This says that of

Page 691

1          the sera that were pre-positive were
2          positive of a single dilution.
3   BY MR. SCHNELL:
4          Q.     That's an observation that you
5   found in the experimenting you did prior to
6   commencing the AIGENT testing.  Correct?
7                 MR. SANGIAMO:  Object to the
8          form.
9                 THE WITNESS:  Noting of the sera

10          that were pre-positive, they were
11          positive single dilution was -- looks
12          like -- this indicates that it was an
13          observation at the time during
14          development of the assay.
15   BY MR. SCHNELL:
16          Q.     Then in the next paragraph you
17   wrote, "An option under consideration is to
18   classify sera (pre and post-vaccination) that
19   are positive at a single dilution as
20   'equivocal', and perform a retest to confirm
21   the serostatus."
22                 Do you see that?
23          A.     I'm sorry, what -- I've lost
24   where you are.
25          Q.     Second paragraph starting with

Page 692

1   the second sentence.  "An option under
2   consideration is to classify sera (pre and
3   post-vaccination) that are positive at a
4   single dilution as 'equivocal,' and perform a
5   retest to confirm the serostatus."
6          A.     Yes.  Yes.
7          Q.     You ultimately adopted that not
8   as a measure for retesting but as a criteria
9   for recounting.  Correct?

10          A.     The single positive -- the
11   single positive neutralization was adopted
12   regardless whether it was -- it's correct that
13   it was adopted, but independent whether it's a
14   pre-vaccination or a post-vaccination serum.
15          Q.     But the purpose you adopted that
16   was to address the pre-positive problem that
17   you were facing with the AIGENT testing.
18   Right?
19                 MR. SANGIAMO:  Object to the
20          form.
21                 THE WITNESS:  I do not agree
22          with that conclusion.
23   BY MR. SCHNELL:
24          Q.     Well, the very next sentence you
25   wrote, "This could reduce the pre-positive

Page 693

1   rate (and allow for analysis of more serum
2   pairs), while maintaining assay sensitivity."
3                 So isn't it true that you knew
4   that the instances of positive neutralization
5   at a single dilution were occurring more often
6   on the pre-vaccination side than the
7   post-vaccination side?
8          A.     I don't interpret that in the
9   data --

10                 MR. SANGIAMO:  Object to the
11          form.
12                 THE WITNESS:  -- the comments on
13          the pre-vaccination.  So it doesn't --
14          I don't see any comment on post-vaccination
15          sera.
16   BY MR. SCHNELL:
17          Q.     I'm not necessarily limiting you
18   to this memo.  I'm asking you in terms of you
19   as a scientist and the experiments you did
20   here, it was not your experience that the
21   majority of instances where positive
22   neutralization occurred at a single dilution
23   were in pre-vaccination samples?
24          A.     I do not, I don't have a
25   recollection one way or the other what the
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1   frequent was.
2          Q.     It's your testimony also that
3   you did not implement this criteria for
4   rechecking as an effort to eliminate
5   pre-positives in the AIGENT testing?
6          A.     That's correct.  It was an
7   effort to obtain the most accurate data in the
8   case of a single positive dilution, whether it
9   was in a pre- or post-vaccination serum.

10          Q.     And that's your testimony still
11   even though with the very next sentence you
12   wrote implementing "This could reduce the
13   pre-positive rate"?
14          A.     That's -- that was my thought at
15   the time.  It doesn't say that it would or
16   wouldn't have independent confirmation if that
17   was the case.
18                       -  -  -
19                 (Exhibit Krah-52, 8/15/00
20          E-mail, 00068546, was marked for
21          identification.)
22                       -  -  -
23   BY MR. SCHNELL:
24          Q.     I'd like to mark as Krah-52 an
25   e-mail from Dr. Krah to Dr. Shaw, dated

Page 695

1   August 15, 2000, Bates number 68546.
2          A.     Okay.
3          Q.     I point you to third paragraph
4   where you wrote, "Retesting of the
5   pre-positive sera from other serum sets have
6   shown that the pre-positives often do not
7   repeat (although post-positives do repeat).
8   Although it would likely drive the testing lab
9   mad, a retest policy on all sera might reduce

10   the pre-positive rate...."
11                 Do you see that?
12          A.     Yes.
13          Q.     Is it still your testimony that
14   the majority of instances where positive
15   neutralization occurs at a single dilution
16   doesn't occur on the pre side versus the post
17   side?
18                 MR. SANGIAMO:  Objection.
19          Misstates his testimony.
20                 THE WITNESS:  I don't have a
21          recollection of the frequency of
22          post-vaccination versus pre-vaccination
23          single positive dilutions.
24   BY MR. SCHNELL:
25          Q.     Does this refresh your

Page 696

1   recollection that in the experimenting you did
2   leading up to the AIGENT testing, that you
3   found that the positive neutralizations that
4   occurred at a single dilution were more often
5   on the pre side than the post side?
6          A.     That was -- that's in the
7   development of the assay.  That's an
8   observation from that.  Whether that would
9   continue to be the case in larger scale

10   testing, I can't say.
11          Q.     So you do agree, though, that
12   that was the experience you observed in the
13   testing leading up to the commencement of the
14   AIGENT testing?
15                 MR. SANGIAMO:  Object to the
16          form.
17                 THE WITNESS:  I wouldn't say
18          that that's a description of the
19          results for that one sera set.  Whether
20          that's a description of the overall
21          results, I don't -- I can't say.
22   BY MR. SCHNELL:
23          Q.     And does this also refresh your
24   recollection that it was because of this
25   occurring more on the pre-vaccination side

Page 697

1   than the post-vaccination side, that
2   implementing a recheck or a retest policy for
3   these instances of positive neutralizations at
4   a single dilution might reduce the
5   pre-positive rate?
6                 MR. SANGIAMO:  Object to the
7          form.
8                 THE WITNESS:  Does that
9          characterize the reason for

10          implementing the recheck of the single
11          positive dilutions.
12   BY MR. SCHNELL:
13          Q.     If we did a statistical analysis
14   of the AIGENT testing results, would you be
15   surprised if more than 75 percent of the
16   positive neutralizations that occurred at a
17   single dilution occurred on the pre-vaccination
18   side?
19          A.     I don't really have a feeling
20   one way or the other.  And I don't recall what
21   that percentage is.
22          Q.     And you didn't gain any
23   experience on that when you were doing all
24   this analysis of the AIGENT testing?
25                 MR. SANGIAMO:  Object to the
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1          form.
2                 THE WITNESS:  Not that I'll
3          recall.
4   BY MR. SCHNELL:
5          Q.     Do you recall any instances
6   where plaque counts were rechecked when there
7   was a positive neutralization on the
8   pre-vaccination sample?
9          A.     Do I recall any cases where

10   there was a plaque check on a sample that was
11   a pre-vaccination positive sample?  I recall
12   plaque checks that were made on single
13   positive dilutions, some of which I would
14   expect would be pre-vaccination sera.
15          Q.     I'm asking if you recall any?
16          A.     I don't recall a specific case,
17   but my expectation would be that there would
18   be some since some of the -- since we were
19   checking all single dilution positive samples,
20   some of which would be pre and some of which
21   would be post, some subset of those would be
22   pre-vaccination samples.
23          Q.     But your experience with the
24   AIGENT testing doesn't give you any sense of
25   whether or not there was an equal distribution

Page 699

1   of the positive neutralizations on the pre-
2   and post-vaccination samples.  Right?
3          A.     Not that I recall.
4                 MR. SANGIAMO:  Going about an
5          hour ten minutes here, Gordon.
6                 MR. SCHNELL:  Take a break.
7                 VIDEOGRAPHER:  The time is now
8          4:41.  This concludes disc five.
9                       -  -  -

10                 (A recess was taken.)
11                       -  -  -
12                 VIDEOGRAPHER:  The time is 5:03.
13          This begins disc six.
14   BY MR. SCHNELL:
15          Q.     Dr. Krah, I want to refer you
16   back to what we marked Krah-49, is the memo to
17   files that you wrote -- Krah-49 is the memo
18   you wrote to files dated August 1, 2001.  I
19   had asked you if you had any idea as to why
20   you wrote the memo that day.
21          A.     Yes.
22          Q.     And I believe you said you don't
23   recall why you wrote it that day?
24          A.     Yes.
25          Q.     Did you meet with your lawyers

Page 700

1   that day from Merck?
2                 MR. SANGIAMO:  Object to form of
3          that question.  Dr. Krah had a
4          privileged meeting that day with
5          Merck with --
6                 MR. SCHNELL:  Can I hear that --
7                 MR. SANGIAMO:  -- including
8          Merck counsel.
9                 MR. SCHNELL:  Can I hear that

10          testimony?
11   BY MR. SCHNELL:
12          Q.     You had a meeting with, a
13   privileged meeting that day with lawyers.  Is
14   that correct?
15          A.     I had a meeting that day that
16   included --
17                 MR. SANGIAMO:  Just yes or no.
18                 THE WITNESS:  Yes.
19   BY MR. SCHNELL:
20          Q.     I don't want to get into the
21   substance of your meeting.
22          A.     Yes.
23          Q.     You had a meeting that day.  Was
24   it before you wrote the memo?
25          A.     I don't recall.

Page 701

1          Q.     Who was at the meeting?
2          A.     As best I can recall, John
3   Shiver, Kathrin Jansen and Alexis Pinto.
4          Q.     And which of those three were
5   lawyers?
6          A.     Alexis Pinto, I believe, was a
7   lawyer.
8          Q.     Who were the other two?
9          A.     They were members of our

10   department of virus and cell biology.
11          Q.     Was that the first time --
12   strike that.
13                 Did you meet with any lawyers in
14   any of the intervening days between August 1st
15   and August 6th?
16          A.     Not that I recall.
17          Q.     Did you meet with any lawyers
18   after the FDA inspection?
19          A.     Not that I recall.
20                 MR. SANGIAMO:  Is there an end
21          date on that question?
22                 MR. SCHNELL:  That's fine.
23   BY MR. SCHNELL:
24          Q.     Do you recall if you destroyed
25   any assay plates on that day?
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1          A.     I don't recall.
2          Q.     Did there come a time in the
3   course of the AIGENT testing when you were
4   directed by Dr. Emini to do a separate test of
5   a certain selection of the Protocol 007
6   samples but with different parameters in terms
7   of the dilution of the anti-IgG and in terms
8   of the indicator strain?
9          A.     I recall some experiments that

10   Emilio suggested.  I don't recall that they
11   met the -- what you just described.
12          Q.     What do you recall of what
13   Dr. Emini asked you to do in that regard?
14          A.     I don't recall any details other
15   than -- I don't recall any specific details of
16   it.
17                       -  -  -
18                 (Exhibit Krah-54, Collection of
19          papers, 00064825 - 00064831, was marked
20          for identification.)
21                       -  -  -
22   BY MR. SCHNELL:
23          Q.     I'd like to mark as Krah
24   Exhibit 54 a document with the Bates number
25   64825 through 831.  Do you recognize what this

Page 703

1   collection of papers is?
2          A.     I can't say I recall this
3   specific experiment, but I would say that the
4   collection includes the notebook page, assay
5   information sheet, plate code and
6   immunostaining of plaque assay page, so pages
7   that would be used in neutralization testing.
8          Q.     And this is all your handwriting.
9   Right?

10          A.     It looks like -- yeah, all the
11   pages look like they're my handwriting.
12          Q.     At the very top you wrote, "data
13   being generated for information only - not
14   part of formal testing for Protocol 007."
15                 Do you see that?
16          A.     Yes.
17          Q.     Does this refresh your
18   recollection at all as to what was going on
19   here?
20                 MR. SANGIAMO:  Object to the
21          form.
22                 THE WITNESS:  That description
23          does not refresh my recollection.
24   BY MR. SCHNELL:
25          Q.     So the date of this is March 6,

Page 704

1   2001.  Correct?
2          A.     Yes.
3          Q.     Now, were there instances that
4   you recall where you were doing testing for
5   information only during the course of the
6   regular AIGENT testing?
7          A.     There is an assay that I recall
8   that was after, as best I recall, after --
9   shortly after we did the interim -- the

10   testing for the interim analysis set that had
11   included -- that included sera that had some
12   of the neutralization patterns that we
13   discussed previously, meaning pre-vaccination
14   positive, post-vaccination negative.  I forget
15   all the -- what all the detailed descriptions
16   of the sera that were included there that
17   were, as best I recall, performed or tested to
18   confirm the results with the intention of
19   using it as scientific confirmation but using
20   the original data from the original valid
21   assay as the date it was reported to the
22   database.
23          Q.     Here you wrote the
24   Neutralization is being tested without an
25   anti-IgG enhancement, and using Jeryl Lynn

Page 705

1   vaccine virus and JL135 as indicator viruses.
2                 Do you see that?
3          A.     Yes.
4          Q.     Does that give you further
5   recollection as to what you were testing here?
6          A.     No.  The next sentence gives
7   more detail about the format of the assay, but
8   that additional description doesn't refresh my
9   memory any further.

10          Q.     Above the passage I just read
11   speaks about selecting samples from Protocol
12   007 that were low or nonresponders.  Do you
13   see that?
14          A.     It says, ...(low/nonresponders
15   from previous testing in the anti-IgG enhanced
16   mumps neutralization assay).
17          Q.     So am I correct that you took a
18   sample of what looks to be two, four, six,
19   eight, ten low/nonresponder samples from the
20   AIGENT testing and retested them with a
21   neutralization test, one of which -- both of
22   which -- or two neutralization tests, both of
23   which -- neither of which had anti-IgG, and
24   one of which used the vaccine strain of the
25   mumps virus as the indicator virus and the
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1   other one using JL135 as an indicator virus.
2   Is that true?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  It says,
6          Neutralization is being tested here
7          without anti-IgG enhancement, and using
8          Jeryl Lynn vaccine virus and JL135 as
9          indicator virus.

10                 Just looking at the info, at PRN
11          assay info sheet.  Mumps house standard
12          listed in the middle of the page which
13          is the vaccine passage.  JL135 is the
14          low passage, I do not see anti-IgG
15          listed here.  So that it was tested
16          without anti-IgG using two different,
17          vaccine strain and low passage.  JL135
18          is the indicator virus.  And also
19          pointing out being tested at higher
20          serum dilutions than were used in the
21          AIGENT assay.  I mean, higher
22          concentration, sorry, in the AIGENT
23          assay.
24   BY MR. SCHNELL:
25          Q.     What was the higher concentration?

Page 707

1          A.     The serum concentrations.
2          Q.     So does that make it easier or
3   harder to neutralize?
4                 MR. SANGIAMO:  Object to the
5          form.
6                 THE WITNESS:  It does not
7          impact -- it doesn't impact directly
8          whether it's easier or harder to
9          neutralize when it -- testing more

10          concentrated serum allows one to detect
11          lower levels of antibody.
12   BY MR. SCHNELL:
13          Q.     And the cutoff for neutralization
14   is lower, too.  Correct?
15          A.     For this particular assay we
16   started testing at a 1 to 4 initial dilution.
17   So there would be a -- I can't speak to what
18   the cutoff is.  There was a cutoff used for
19   Jeryl Lynn vaccine virus in Protocol 006
20   testing, and I don't recall what that cutoff
21   was.  I don't know if that same cutoff was
22   applied in this assay.
23                       -  -  -
24                 (Exhibit Krah-55, Test result,
25          00069449, was marked for identification.)

Page 708

1                       -  -  -
2   BY MR. SCHNELL:
3          Q.     I want to hand you what we
4   marked as Krah-55.  Are these the results of
5   that test -- of those tests?
6                 For the record, it's a single
7   page with a Bates number 68448, and that's
8   your handwriting, right, Doctor?
9          A.     Yes, that is my handwriting.  So

10   the very top of the page, X46-01, which to me
11   indicates that it's that -- the same
12   experiment MMRV-46-01.  The sera listed, serum
13   231, 133, 166, 174, 223, 678, 1124, 1715 and
14   1716.  And then two lab volunteer sera, one of
15   which is not the volunteer or control serum
16   used in the AIGENT assay, the DK serum.  Pre-
17   and post rows with titers then for Jeryl Lynn
18   vaccine JL135.  Without seeing the results or
19   a counting sheet from that assay, I can't
20   verify that those results match up.  But the
21   serum numbers match.  It indicates that there
22   was vaccine tested in JL135.  The anti-IgG
23   plus JL135, my expectation would be that
24   that's the historical value, but I can't say
25   with certainty where that number came from.

Page 709

1          Q.     Can you think of -- do you have
2   any reason to believe that those aren't the
3   historical values from the AIGENT testing?
4   I'm talking about the right-hand column under
5   anti-IgG plus JL35?
6          A.     As far as I know, this was not
7   audited so there was not an independent
8   Verification that these were the titers.  But
9   it was my best -- as I best can recall, my

10   best representation was I understood at the
11   time of the titers.
12          Q.     And would you say the same with
13   respect to the other two columns, the first
14   column being that under JL vaccine and the
15   second being that under JL135?
16          A.     My expectation would be whatever
17   titer I have listed here is my understanding
18   of what number titer that was obtained against
19   the two different indicated indicator viruses.
20          Q.     And just so we go through this
21   quickly, but for the first column it lists
22   under -- does that say sera or serum?
23          A.     That's sera.  It might be serum
24   or sera.  I'm not sure.
25          Q.     So that would be -- for number
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1   2, that showed a negative neutralization or a
2   nonresponder for all three of the tests that
3   are identified here.  Is that correct?
4          A.     I wouldn't characterize them as
5   nonresponders.  It's the -- we did not
6   establish a cutoff for sera positivity.  But
7   this -- my interpretation of this it means,
8   for example, sera that had a titer of less
9   than eight meant that it did not have a

10   detectable titer at the highest serum
11   concentration tested which was the 1 to 8
12   dilution.  It does not indicate that they were
13   negative or failed to seroconvert.
14          Q.     And then for the -- for test 31
15   under the AIGENT test, does that show a
16   low/responder?
17          A.     I don't have -- in my -- the
18   front page to the experiment I don't have -- I
19   don't see indicated what constitutes, which --
20   like what a serum titer of 256 can constitute
21   a low/responder.  I can't say with certainty
22   that that is of a responder.  The description
23   of the sample in the assays indicate
24   low/nonresponders.  So my expectation is that
25   that would represent a low/responder, but I

Page 711

1   don't have independently indicated on the
2   documents that -- what constitutes a
3   low/responder.
4          Q.     Based on your workbook notes
5   that say you were testing low or
6   nonresponders, do you have any reason to
7   believe that this wasn't a low/responder?
8          A.     I can't say with certainty what
9   I -- at the time, but looking back at the data

10   I could say that that would be my expectation,
11   since there are negatives or values less than
12   32 and then samples were titers, that if the
13   indication was that they were going to be low
14   and nonresponders, less than 32 would be a
15   nonresponder, so a value other than less than
16   32 would be a low/responder.
17          Q.     And then the same with sera 174,
18   that was also 256, so that would also be a
19   low/responder.  Correct?
20          A.     Yes.
21          Q.     All of the other sera that were
22   tested, are all of the other samples taken
23   from the AIGENT testing that was used in this
24   assay were nonresponders -- in the AIGENT
25   testing.  Correct?

Page 712

1          A.     When you say that I've seen
2   them, the others would -- I've seen serum 31,
3   and 174 are the only ones where I see a titer
4   other than less than 32 for the AIGENT assay.
5          Q.     And then with respect to the
6   results you wrote here for the JL135 without
7   anti-IgG on those same samples, looking at the
8   numbers and other than the eight that is
9   listed for sera 678, all the others are listed

10   as less than eight.  Correct?
11          A.     Is that the JL135?
12          Q.     Yeah.
13          A.     The only one I see with an eight
14   is 678.
15          Q.     What you previously said is less
16   than eight means that there was no detectable
17   level of antibodies that was detected in the
18   testing of these samples in the JL135?
19          A.     No, what it indicates is at
20   the -- at a 1 to 8 dilution, there's not
21   sufficient antibody to be detected.  It does
22   not mean the serum is -- that there's no
23   detectible antibody in that serum, but at that
24   concentration no detectable activity was
25   measured.

Page 713

1          Q.     Then you also wrote the results
2   here for the testing that was done on these
3   samples with just the Jeryl Lynn vaccine which
4   would be the vaccine strain of the Jeryl Lynn
5   virus.  Correct?
6          A.     Yes.
7          Q.     What do you recall was your take
8   away, if any, from this testing that you did?
9          A.     I don't have a recollection at

10   the time I was running this of what the
11   takeaway was.
12          Q.     To whom, if anyone, did you
13   deliver your results?
14          A.     I don't recall.
15          Q.     So you don't recall who asked
16   you to do this testing.  Correct?
17          A.     I don't recall who asked for it.
18          Q.     And you don't recall why you did
19   the testing.  Correct?
20          A.     That's correct.
21          Q.     You don't recall who, if anyone,
22   you reported the results of your testing to.
23   Is that correct?
24          A.     That's correct.  I would just
25   point out its 16 years ago, it's like -- I'm
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1   not sure that I would have complete memory of
2   every activity that was done at the time.
3          Q.     Do you recall disclosing this
4   testing to anyone at the FDA?
5                 MR. SANGIAMO:  Object to the
6          form.
7                 THE WITNESS:  I do not recall
8          discussing or disclosing these data
9          with the FDA.

10   BY MR. SCHNELL:
11          Q.     Are you familiar with Dick Ward?
12          A.     I know him.  I met him.
13          Q.     During the time of the AIGENT
14   testing, the plan originally had been that his
15   lab at the Children's Hospital in Cincinnati
16   was going to conduct the AIGENT testing.
17   Correct?
18          A.     The best of my -- best
19   recollection of the plan was for our lab to
20   develop the assay and have it be transferred
21   to another lab.  I don't recall with certainty
22   that Dick Ward's lab was the one that the plan
23   was to transfer it to.
24          Q.     Who decided that it was
25   originally going to be Dick Ward's lab that

Page 715

1   was going to conduct the testing?
2                 MR. SANGIAMO:  Object to the
3          form.
4                 THE WITNESS:  I don't -- it
5          wasn't me.  I don't know who made that
6          decision.
7   BY MR. SCHNELL:
8          Q.     Were you involved in any
9   training of any staff in Dick Ward's lab to

10   conduct the AIGENT testing?
11          A.     I was involved in providing
12   documents to help his lab get set up.  I don't
13   know if that qualifies as training, but I did
14   provide documents to him and responded to
15   e-mails with questions as they were preparing
16   to run additional experiments with the assay.
17          Q.     So then you do have a
18   recollection that originally Dick Ward was
19   going to do the AIGENT testing.  Correct?
20                 MR. SANGIAMO:  Object to the
21          form.
22                 THE WITNESS:  My experience with
23          Dick -- sorry.  To clarify, my
24          experience with the training or
25          providing documents to Dick Ward's lab

Page 716

1          was that we did the -- our lab did the
2          interim analysis, and that the plan
3          then was Dick Ward's lab, have the
4          assay transferred to Dick Ward's lab
5          and have his lab do the second third
6          and the third third, the balance of the
7          testing.  So that training was -- or
8          documentation was provided in support
9          of the transfer after we were done with

10          the interim analysis.  Before we
11          started testing, I -- my assumption, my
12          understanding was that some of the lab
13          would be running the assay, but I don't
14          recall specifically it was Dick Ward's
15          lab or someone else.
16   BY MR. SCHNELL:
17          Q.     Did members of his lab come to
18   your lab and get trained by Mary Yagodich?
19          A.     I do recall at least one --
20   there was two people from his lab who I knew.
21   I recall at least one of the people coming to
22   the lab.  Whether they were trained by Mary
23   Yagodich, I don't recall.  But I do recall at
24   least one of the members coming to our lab.
25          Q.     How long were they there?

Page 717

1          A.     My best recollection is one or
2   two weeks.  I can't say with certainty,
3   though.
4          Q.     Do you recall a decision was
5   reached to keep AIGENT testing in-house and
6   cancel the plans to send it to Dick Ward's
7   lab?
8          A.     All I can say is that our lab
9   did the balance of the testing.  So the

10   assay -- the completion of the Protocol 007
11   testing was not done in Dick Ward's lab.  The
12   reasons for that I don't -- I'm not aware of.
13          Q.     Have you ever worked with Dick
14   Ward?
15          A.     I know of him.  Did I ever work
16   with him directly?  Not that I -- other than
17   this trying to or work with him to have the
18   assay methods transferred to his group, I
19   don't recall working with him directly.  As
20   best I recall, there was some rotavirus work
21   that he was doing.  Our lab was involved in
22   rotavirus work.  I don't recall if there was
23   any exchange of discussion between our two
24   groups, but I don't recall directly working
25   with Dick.
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1          Q.     Can you think of anything about
2   Dick Ward or his lab that would have made them
3   incapable of conducting the AIGENT testing?
4          A.     No.
5                       -  -  -
6                 (Exhibit Krah-56, 10/9/00 Memo
7          with attachment, 00065695 - 00065703,
8          was marked for identification.)
9                       -  -  -

10   BY MR. SCHNELL:
11          Q.     I'd like to mark as Krah-56 a
12   memo dated October 9, 2000, from Dr. Krah to
13   Emilio Emini, among others, attaching an
14   October 8, 2000, document titled "Anti-IgG
15   Enhanced Mumps Neutralization Assay-Update."
16   Bates range for the entire packet is 65695
17   through 703.  A lot of this is something
18   that -- different document you saw yesterday
19   from an earlier update.  So I'm not going to
20   go over the same stuff that was discussed
21   yesterday.  I do have a question on the first
22   page on the short e-mail you wrote.
23                 It's the last sentence.  You
24   wrote, The following attachments provide an
25   update to the status of optimization of the

Page 719

1   anti-IgG dilution, and a 1 to 6 dilution
2   appears to provide an 'ideal' sensitivity.
3                 My question to you is, what did
4   you mean by "'ideal' sensitivity"?
5                 MR. SANGIAMO:  As you're doing,
6          Dr. Krah, feel free to look at the
7          document to answer the question.
8                 THE WITNESS:  I can't say with
9          certainty at the time what I was

10          thinking, but looking at the results on
11          page ending in 65700, the sixth page, I
12          believe, looking at the result summary
13          where the serum classification is
14          listed using four -- I'm sorry, three
15          different anti-IgG dilutions, 1 to 4, 1
16          to 6, 1 to 8, look at pre-positive rate
17          seroconversions, the 1 to 4 dilution
18          gives 95 percent seroconversion, 24
19          percent pre-positive.  1 to 6 dilution
20          of anti-IgG gives 100 percent
21          seroconversion, 11 percent
22          pre-positives.  1 to 8 dilution of
23          anti-IgG gives 96 percent
24          seroconversion and 8 percent
25          pre-positives.  To me the 1 to 6 and 1

Page 720

1          to 8 pre-positivity rate are, in my
2          view, the same.  A higher
3          pre-positivity rate for 1 to 4.  So
4          using a 1 to 6 dilution would give us a
5          balance of acceptable seroconversion
6          and a pre-positive rate that was low of
7          additional dilutions.  Was low and -- I
8          can't say it's flattening out, but when
9          it's -- the 1 to 6, 1 to 8 are given

10          the same pre-positive rate, no impact
11          at seroconversion.  So the ideal then
12          would be a concentration of anti-IgG
13          that gives a balance of seroconversion
14          and low pre-positivity rate.  And 1 of
15          6 dilution would meet that.
16   BY MR. SCHNELL:
17          Q.     The 24 percent pre-positive rate
18   that you found at the 1 to 4 dilution, that
19   doesn't really mean that 24 percent of the
20   samples were pre-positive, does it?
21                 MR. SANGIAMO:  Object to the
22          form.
23                 THE WITNESS:  My interpretation
24          means that they are indeed pre-positive.
25   BY MR. SCHNELL:

Page 721

1          Q.     Well, then how can the same
2   samples not be pre-positive with a different
3   dilution of anti-IgG?
4          A.     In our studies and studies of
5   Sato and his publication reported the
6   enhancement -- magnitude of the enhancement of
7   neutralization depended on the anti-IgG
8   concentration.  So the more anti-IgG is used,
9   the more enhancement neutralization can be

10   achieved.
11          Q.     So the 24 percent isn't showing
12   a false neutralization?
13          A.     We did not do a specificity test
14   of those particular samples, but my
15   interpretation of this is that that is showing
16   or reflecting mumps antibodies present at a
17   low level in those sera.
18          Q.     What does that mean, at a low
19   level?
20          A.     Low level meaning they're
21   detected or requiring in this case a high
22   level anti-IgG to be detected.
23          Q.     But if the mumps antibodies are
24   really there, aren't they going to have a
25   neutralizing effect regardless of whether you
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1   have anti-IgG or not?
2          A.     No.
3          Q.     So when you have a mumps
4   anti-IgG, there's a qualitative difference of
5   how well it neutralizes?
6                 MR. SANGIAMO:  Object to the
7          form.
8                 THE WITNESS:  A quantitative
9          difference, meaning that the assay --

10          think of this as a window, that if your
11          assay is capable of measuring
12          neutralization from one dilution and
13          up, and the antibody level is within
14          that range, you'll have a value.  If
15          the level is low but below that range
16          that you're testing, it doesn't
17          preclude there being antibody there, it
18          just means that it's at a lower
19          concentration that can be detected with
20          that assay format.
21   BY MR. SCHNELL:
22          Q.     Isn't the goal of developing
23   these tests to develop a test that has the
24   highest sensitivity?
25                 MR. SANGIAMO:  Object to the

Page 723

1          form.  The goal of the test are --
2          charged with this test was to develop
3          an assay that was capable of detecting
4          a 95 percent seroconversion.  There was
5          a target, as it indicates here, a
6          targeted range of approximately 10
7          percent for the pre-positive rates.  So
8          I cannot exclude that some assays may
9          be developed with the sensitivity as

10          the requirement.  This assay was
11          developed with the requirement to meet
12          the seroconversion target and a target
13          of -- as stated here, of pre-positivity
14          rate.
15   BY MR. SCHNELL:
16          Q.     Your goal in developing the
17   AIGENT assay wasn't to develop the most
18   sensitive test.  Correct?
19          A.     My -- one could argue, so my
20   interpretation of the requirement stated by
21   CBER was -- discussion with CBER was to have
22   an assay that was capable of protecting a
23   95 percent seroconversion rate.  My
24   interpretation of that was to identify
25   conditions that would allow us to be able to

Page 724

1   measure that seroconversion rate and not try
2   to have it be the most sensitive assay, but
3   allow us to have the capability of measuring
4   95 percent seroconversion.
5          Q.     But in not trying to develop the
6   most sensitive assay, weren't you sacrificing
7   accuracy?
8          A.     That I can't -- I don't have a
9   sense of how accuracy factors in.

10          Q.     So, again, on the front page
11   when you talked about having -- providing the
12   ideal sensitivity, the goal was not to find
13   the assay with the greatest sensitivity, but
14   it was to find the assay with the sensitivity
15   that would allow you to find results with
16   post-positives greater than or equal to 95
17   percent and pre-positives below 10 percent.
18   Is that correct?
19          A.     Or approximately -- at least
20   it's indicated here, approximately 10 percent
21   pre-positives.
22          Q.     And even though at a 1 to 4
23   dilution of an anti-IgG, it detected a lot of
24   neutralization that wasn't detected in the 1
25   to 6 or 1 to 8 dilution, you weren't

Page 725

1   interested in that because that fell outside
2   your parameters.  Correct?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  That was -- if we
6          wanted to have the same result at 1 to
7          4, 1 to 6, and 1 to 8, then we would
8          have had to reassess the parameters.
9          In looking at the data, the 1 to 4 --

10          the use of the 1 to 4 dilution does not
11          offer us any improvement in seroconversion
12          rate versus 1 to 6 or pre-positivity
13          rate.
14   BY MR. SCHNELL:
15          Q.     Are we talking about improvement
16   in rate or are we talking about finding the
17   most accurate result of what's really going
18   on?
19                 MR. SANGIAMO:  Object to the
20          form.
21                 THE WITNESS:  The goal is, of
22          this assay was to be able to measure
23          seroconversion in 95 percent of the
24          people with a high pre-positivity rate.
25          If you had an extremely sensitive assay
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1          that detected maternal antibody as an
2          example -- maternal antibody in sera,
3          those -- you could not then assess
4          whether the person seroconverted.  So
5          as far as -- again, I can't speak to
6          the accuracy.  What would be the most
7          appropriate -- what accuracy is
8          required for this -- for the assay.
9          Our -- my goal and my understanding for

10          developing the assay was to have an
11          assay that would allow us to have the
12          capability of measuring 95 percent
13          seroconversion and have a pre-positivity
14          rate of approximately 10 percent
15          without -- from my personal
16          perspective, without considering the
17          impact on accuracy.
18   BY MR. SCHNELL:
19          Q.     And did you share this
20   understanding you had as to what was guiding
21   your development of the AIGENT assay with
22   anyone at the FDA?
23          A.     I recall that we disclosed the
24   data that we had for the assay development
25   with the FDA.  So, yes, we did -- I don't

Page 727

1   recall specifically.  I know specifically we
2   communicated to them they indicated the
3   requirement of a 95 percent seroconversion.  I
4   don't recall whether the pre-positivity rate
5   was -- target was communicated to them.
6          Q.     I asked if you disclosed to the
7   FDA what it was that was guiding your
8   development of the assay?
9          A.     What I described to the FDA were

10   the plans and progress in developing the
11   assay.  Whether that -- I can't say with
12   certainty whether that included -- all I can
13   say -- what I can say is that the plan's
14   progress, the plans and progress of the assay
15   were fully disclosed to the FDA.  Whether we
16   actually used a phrasing of or a comment -- I
17   don't recall a discussion on accuracy, so
18   whether we included a description of accuracy
19   in the discussion, I don't recall.
20                       -  -  -
21                 (Exhibit Krah-57, 3/29/01 Memo,
22          00015702 & 00015703, was marked for
23          identification.)
24                       -  -  -
25   BY MR. SCHNELL:

Page 728

1          Q.     I'd like to mark as Krah-57 a
2   memo dated March 29, 2001, from Alan -- am I
3   using the wrong one?
4                 MR. SANGIAMO:  I don't think so.
5   BY MR. SCHNELL:
6          Q.     Okay.  Same thing, a memo from
7   Alan Shaw to Emilio Emini, dated 29, March
8   2001, Bates number 15702 and 3.  I have one
9   question on this document.  Feel free to read

10   it if you want.  I'm going to tell you what my
11   question is.  It's in this first paragraph
12   where Dr. Shaw says -- where it starts with
13   the word "Second...," it's the second -- it's
14   the third to last sentence, do you see that
15   where it says, "Second..."?
16          A.     Yes.
17          Q.     "...a preliminary run of about
18   one-third of the serum set has revealed an
19   unanticipated tightness of data from the Krah
20   laboratory.  We doubt that the contract lab
21   would be able to match this level of
22   precision."
23                 Do you have any idea of what
24   Dr. Shaw was telling Dr. Emini there?
25          A.     I do not.

Page 729

1          Q.     That's all I have for that
2   document.
3                       -  -  -
4                 (Exhibit Krah-58, 6/18/01
5          E-mail, 00048555, was marked for
6          identification.)
7                       -  -  -
8   BY MR. SCHNELL:
9          Q.     I'd like to mark as 59 --

10                 MR. SANGIAMO:  58.
11   BY MR. SCHNELL:
12          Q.     -- Krah-58 an e-mail from
13   Dr. Krah to Dr. Emini, dated June 18, 2001,
14   Bates 48555.  I'd like you to read this
15   e-mail, and I have a couple of questions for
16   you.
17          A.     Okay.
18          Q.     Do you recall writing this
19   e-mail?
20          A.     It's from me.  I don't have a
21   specific recollection of this.
22          Q.     You reference concerns you
23   sensed from Emilio Emini regarding the
24   conditions of your lab.  Do you have any
25   recollection of what you were describing
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1   there?
2          A.     I have a recollection of someone
3   approaching either Alan or Emilio with --
4   again, I don't recall the specific concern.
5   But, again, I don't recall whether it was Alan
6   or Emilio or both.  And that then, as best I
7   recall, Alan communicated that concern or a
8   concern to me.
9          Q.     So you wrote that some of the

10   staff left your group, indicated that they did
11   so because of issues with you or the lab
12   operations.  Who are you referring to there?
13          A.     The two people I was thinking
14   of, at least that I recall as being ones
15   who -- I can't say for certainty who I was
16   thinking at the time, but I recall two people,
17   DeeMarie Watson and Krista Getty who left the
18   lab with concerns over in one case, as best I
19   recall, it was dissatisfaction with a
20   performance review.  And the other was someone
21   who was interested in more visibility and more
22   opportunity for growth who I worked with to
23   try to identify opportunities to meet that,
24   but before we could implement the plan, she
25   had moved.

Page 731

1          Q.     Were either of them involved in
2   AIGENT testing?
3          A.     Krista Getty, as best I recall,
4   was out of the lab before that testing.
5   DeeMarie Watson, I don't recall if she was in
6   the lab at any point of the AIGENT testing.  I
7   don't recall when -- the date when she left
8   the lab.
9          Q.     What were the concerns of the

10   lab operations that you referenced here?
11          A.     I don't know what specific ones
12   I'm referencing here.  I could offer that in
13   the case of DeeMarie Watson, her concern was
14   that she had worked on, as best I recall,
15   mumps neutralization assays that were not part
16   of the clinical study, and that she felt she
17   should have been given more credit for
18   development of the assay, and was claiming
19   that another lab member was given more credit
20   than she had been given.
21          Q.     And then you reference Steve
22   Krahling and Joan Wlochowski and your
23   expectation that they won't remain in your lab
24   much longer.  You reference "perceived
25   concerns/issues" they had.  What were you

Page 732

1   talking about there?
2          A.     Well, I do recall questions that
3   Steve raised.  I don't recall if Joan was also
4   raising them about the distribution of work
5   within the laboratory and whether the work was
6   being equitably -- or appropriately distributed.
7          Q.     You don't recall them raising
8   concerns about the -- how the AIGENT testing
9   was being conducted?

10          A.     The only recollection I have was
11   Steve at, I believe, two lab meetings
12   commenting that we know which is a
13   pre-vaccination and which is a
14   post-vaccination serum.  That's the extent of
15   the comment that I recall.
16          Q.     You don't recall any complaints
17   about -- from Joan Wlochowski on how the --
18   how you were running the AIGENT testing?
19          A.     I do not.
20          Q.     You don't recall concerns raised
21   by either of them relating to any fraud in
22   connection with the AIGENT testing?
23          A.     No.
24          Q.     I'd like to mark as Krah-59 an
25   e-mail from Dr. Krah to Mary Yagodich, dated

Page 733

1   June 20, 2001.  If you take a -- if you don't
2   recognize it, if you take a moment to review
3   it.
4                       -  -  -
5                 (Exhibit Krah-59, 6/20/01
6          E-mail, 00048558, was marked for
7          identification.)
8                       -  -  -
9                 THE WITNESS:  Okay.

10   BY MR. SCHNELL:
11          Q.     And do you recall the
12   circumstances surrounding your sending this to
13   Ms. Yagodich?
14          A.     I don't recall the specific
15   occasion for sending this.  Given the wording,
16   my expectation is that Mary was out -- I
17   recall that Mary went out on maternity leave.
18   The way this is worded to me suggests that
19   it's something that was sent while she was out
20   on leave, but I can't confirm that.
21          Q.     Were you concerned that you were
22   going to be removed from the lab, from your
23   responsibilities in the lab that you were
24   running?
25          A.     When Alan approached me about
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1   the concerns with the laboratory, the options
2   that he provided to me were to try to work
3   through and resolve those concerns or to be
4   removed from the laboratory, move to another
5   location out of sight essentially, and then
6   have someone else come in to take over for my
7   responsibilities.  So there was an option
8   presented of me trying to work to resolve the
9   concerns or to have me removed from the lab at

10   least temporarily.
11          Q.     How did you work through those
12   issues?
13          A.     I worked through the issues by
14   meeting with each of the lab staff and
15   discussing their concerns and trying to work
16   towards understanding what those concerns were
17   and address them where possible.
18          Q.     Which of the lab staff did you
19   meet with in this regard?
20          A.     As best that I can recall, was
21   all the lab staff.
22                 MR. SCHNELL:  Okay.  Let's take
23          a break.
24                 VIDEOGRAPHER:  The time is now
25          5:51.  Going off the video record.

Page 735

1                       -  -  -
2                 (A recess was taken.)
3                       -  -  -
4                 VIDEOGRAPHER:  The time is 6:04.
5          We're back on the video record.
6   BY MR. SCHNELL:
7          Q.     Dr. Krah, do you have an
8   understanding as to whether or not CBER
9   ultimately rejected the results of the AIGENT

10   test?
11          A.     I do not recall what CBER's -- I
12   don't recall CBER's -- I don't recall the
13   specific wording of CBER's conclusion.  At
14   least for the -- I don't recall their response
15   to the data.
16          Q.     So you don't have an
17   understanding one way or another as to whether
18   or not CBER accepted the results of the
19   Protocol 007 AIGENT test?
20                 MR. SANGIAMO:  Object to the
21          form.
22                 THE WITNESS:  I recall that
23          there was -- after the inspection and
24          response to the GMP or the audit, there
25          were concerns that CBER had raised.  We

Page 736

1          addressed those and resumed testing.
2          As best I can recall, that testing
3          included -- that included use of the
4          original plaque counts were submitted
5          to CBER.  I don't recall what the
6          eventual decision was on that -- those
7          data.
8   BY MR. SCHNELL:
9          Q.     Were the original plaque counts

10   in any way reviewed before sending them to
11   CBER?
12                 MR. SANGIAMO:  Object to the
13          form.  Calls for speculation.
14                 THE WITNESS:  I do not recall
15          what review was done before sending
16          them to CBER.  As part of the quality
17          assurance audit, we verified
18          transcription from accounting sheets to
19          the workbook.  Beyond that, I don't
20          have any knowledge.
21   BY MR. SCHNELL:
22          Q.     Is that Verification done after
23   the August 6, 2001, inspection?
24          A.     Verification of the
25   transcription was done routinely as part of

Page 737

1   the assay audit by quality assurance.  The
2   audit of using only the original plaque count
3   data would have been -- that requirement was
4   applied after the August inspection, does not
5   mean that there might have been assays for
6   which there are no correction where the same
7   data would be used in the later submission.
8                 MR. SCHNELL:  Can you repeat his
9          answer, please?

10                       -  -  -
11                 (The court reporter read the
12          pertinent part of the record.)
13                       -  -  -
14   BY MR. SCHNELL:
15          Q.     I didn't understand that.
16          A.     The point there was that the
17   original data would be used but in some of the
18   testing before the inspection there may have
19   been assays for which there were no
20   corrections.  So the same data would be
21   applied.
22          Q.     And you testified previously,
23   didn't you, that the bulk of the AIGENT
24   testing had been completed by the time the FDA
25   inspection occurred in August 2001?
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1          A.     I can't say with certainty, but
2   my best recollection is that we were beginning
3   to wrap up the testing -- the plan testing for
4   the Protocol 007 around that time.
5          Q.     Were you involved in the
6   decision by Merck to submit the original
7   AIGENT testing results to CBER?
8                 MR. SANGIAMO:  Object to the
9          form.

10                 THE WITNESS:  I was in meetings
11          where the proposal to include the
12          original counts in the submission to
13          CBER was discussed.
14   BY MR. SCHNELL:
15          Q.     And at any point in those
16   meetings did you object?
17          A.     No.
18          Q.     Did you believe that the
19   original data was accurate and reliable?
20          A.     My understanding of the -- so I
21   don't have a thought -- my expectation -- I'm
22   sorry.  My expectation is that the original
23   data were as a composite reliable.  CBER in
24   their discussion with Merck about the
25   corrections and the flags, for example, that

Page 739

1   were part of the workbook was that they
2   thought that those checks were actually an
3   improvement to the assay performance but was
4   not documented before we started testing.  So
5   their view was that the plaque count checks
6   were an improvement, but that for
7   documentation purposes we would need to use
8   the original data.  From my own personal
9   perspective, I don't have a feeling one way or

10   the other whether one set of data is more --
11   accept them to be equally reliable or equally
12   reliable representations of the data.
13          Q.     So if you could turn back to
14   Krah Exhibit 44, these are the counting sheets
15   of Mr. Krahling where you identified incorrect
16   counts or what you perceived as incorrect
17   counts on the lion's share of the samples for
18   these assays.  If I can in particular point
19   you to, let's take assay 214, which begins on
20   page 2217.
21          A.     Okay.
22          Q.     Is it your testimony that what
23   Mr. Krahling originally counted and you
24   crossed out on all of these pages is just as
25   reliable as the numbers you found?

Page 740

1          A.     I can't tell from this.  In the
2   recheck, one of the criteria or the criteria
3   for the recheck is to see if the plaque
4   counter is within 10 percent of the reference
5   counter.  I can't tell from these numbers
6   whether -- even if there's a change or a
7   correction to the count, whether it takes it
8   outside of that range of 10 percent.
9          Q.     So is that your measure of

10   reliability, plus or minus 10 percent?
11          A.     That's my measure or the measure
12   that our lab implemented to compare plaque
13   counting between two different counters.
14          Q.     So sitting here today, you don't
15   have an opinion one way or another as to
16   whether what Mr. Krahling originally counted
17   or what you counted is -- which of those two
18   is the more reliable count?
19          A.     My personal feeling is that the
20   counts that I had were more accurate.  Whether
21   his counts for accurate -- less accurate
22   enough to not be reliable, I can't say.
23          Q.     So of all the changes that were
24   made during the course of the AIGENT testing
25   which we've calculated to be in the thousands,

Page 741

1   is it your testimony that those changes were
2   meaningless?
3                 MR. SANGIAMO:  Object to the --
4          you don't have to accept his premise --
5   BY MR. SCHNELL:
6          Q.     You don't.  You don't.
7                 MR. SANGIAMO:  -- that it was in
8          the thousands.
9   BY MR. SCHNELL:

10          Q.     That of all the changes you've
11   made, you and your staff made over the course
12   of the AIGENT testing which you would admit is
13   a lot, is it your testimony that those changes
14   did not make the data more reliable?
15                 MR. SANGIAMO:  Object to the
16          form.
17                 THE WITNESS:  It would not
18          constitute -- I don't have a number to
19          differentiate a lot from not a lot.  So
20          I wouldn't agree to there being a lot.
21          As far as whether those regards --
22          results are less reliable, I don't have
23          a feeling one way or the other whether
24          they're more or less reliable.
25   BY MR. SCHNELL:
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1          Q.     Didn't you represent to the FDA
2   that all the changes that were made were for
3   legitimate purposes?
4          A.     Yes.
5          Q.     So then --
6          A.     Sorry.
7          Q.     Sorry.
8          A.     Well, I would agree for
9   legitimate purposes where we had an

10   explanation for that specific reason we
11   documented.  There were other cases where we
12   might not have been able to identify the
13   reason for the check.
14          Q.     So despite telling the FDA that
15   all the changes that were made were for
16   legitimate reasons, you can't say one way or
17   another whether those changes made the data
18   more accurate?
19          A.     I don't have the experience to
20   be able to make that comparison.
21          Q.     What kind of experience would
22   you need?
23          A.     I would expect -- what I'm
24   thinking of would be a statistician, for
25   example, to compare results with and without

Page 743

1   the corrected values.  And at least in the
2   interim analysis that comparison was done and
3   the results were statistically comparable.
4          Q.     You're talking about
5   seroconversion results.  Right?
6          A.     Yes.
7          Q.     You're not talking about
8   pre-positive results, are you?
9          A.     There was a difference using the

10   corrected counts versus the original counts as
11   far as the number of pre-positives.
12          Q.     There was also a difference in
13   terms of number of invalid assays.  Correct?
14          A.     There were assays that were
15   invalid.  I don't recall how many, but assays
16   that were invalid and on recheck were
17   identified to be not invalid.
18          Q.     And the original data showed a
19   significantly higher number of pre-positive
20   samples than the corrected data.  Correct?
21                 MR. SANGIAMO:  Object to the
22          form.
23                 THE WITNESS:  It showed an
24          increased number of pre-positives.
25          Whether it was a statistically

Page 744

1          significant number, I can't comment on.
2   BY MR. SCHNELL:
3          Q.     The original data showed a
4   significantly higher number of invalid assays
5   than the corrected data.  Yes?
6                 MR. SANGIAMO:  Object to the
7          form.
8                 THE WITNESS:  I would say that
9          there are some assays that were

10          invalid, when the plaque counts were
11          checked, that the assay was deemed not
12          invalid.  So there were some assays
13          that moved from invalid to valid.
14          There is also an opportunity for some
15          assays to become -- perhaps not be --
16          or be valid initially and on recheck
17          they become invalid.  So I can't
18          exclude that there could be a two
19          way -- for some assays, some becoming
20          invalid that were valid, some going the
21          other direction.
22   BY MR. SCHNELL:
23          Q.     So in assessing the comparative
24   reliability between the original data set and
25   the corrected data set, wouldn't you also want

Page 745

1   to consider -- besides just the comparative
2   seroconversion rates, wouldn't you also want
3   to consider the comparative pre-positive rates
4   and the comparative invalid assay rates?
5          A.     As far as what criteria would be
6   appropriate to evaluate the data in that way,
7   I'm not -- that's something I'm not familiar
8   with.
9          Q.     So just so the record is clear,

10   you didn't have a problem with Merck
11   submitting the original data set from the
12   AIGENT testing to CBER as a reliable and
13   accurate representation of the results of the
14   AIGENT testing.  Is that correct?
15          A.     It's correct that the original
16   uncorrected data were provided to CBER to
17   indicate the serostatus and seroconversions
18   from Protocol 007.
19          Q.     My question is, is it your
20   opinion that that represents an accurate and
21   reliable data set from the AIGENT testing?
22                 MR. SANGIAMO:  Object to the
23          form.
24                 THE WITNESS:  Again, I don't
25          have, again, a statistical training to
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1          be able to make an appropriate
2          conclusion on the reliability and
3          accuracy.
4   BY MR. SCHNELL:
5          Q.     I'm not sure why you would need
6   a statistical training in that.  You ran the
7   test.  And all I'm asking is, did you feel
8   comfortable that the original data set was an
9   accurate and reliable representation of the

10   AIGENT testing?
11                 MR. SANGIAMO:  Objection to
12          form.  And asked and answered.
13                 THE WITNESS:  As a personal
14          opinion, I'd say I felt that they
15          were -- it was a -- as a composite an
16          accurate representation of the data.
17   BY MR. SCHNELL:
18          Q.     What does that mean, "as a
19   composite"?
20          A.     Means that when all the data
21   combined, they're looking at study groups.  If
22   there were changes that were effected in
23   individual sera, that those would be averaged
24   out in doing the overall summary for each of
25   the study arms.

Page 747

1          Q.     And what's that based on?
2          A.     That's a personal opinion.
3          Q.     And what's that opinion based
4   on?
5          A.     It's not based on any scientific
6   training I have.  It's just like a personal
7   opinion.
8          Q.     Your opinion is no way swayed by
9   the significant difference in the pre-positive

10   samples between the two sets of data.
11   Correct?
12                 MR. SANGIAMO:  Object to the
13          form.
14                 THE WITNESS:  The using original
15          data at least, as best I can recall --
16          the agreement with CBER was to use the
17          original plaque count data and I was
18          comfortable providing that.  So the
19          difference in the pre-positivity rate
20          was not something that was a concern.
21   BY MR. SCHNELL:
22          Q.     Now, the original data set did
23   not control for any errors in plaque counts
24   that may have resulted from extra variability
25   issues.  Correct?

Page 748

1          A.     The original meaning the interim
2   analysis -- I'm sorry, the original plaque
3   counts?
4                 MR. SCHNELL:  Could you reread
5          the question, please.
6                       -  -  -
7                 (The court reporter read the
8          pertinent part of the record.)
9                       -  -  -

10                 MR. SANGIAMO:  Object to the
11          form.
12                 THE WITNESS:  If I can clarify,
13          by original data, you mean the original
14          plaque count that was recorded on the
15          counting sheet?
16   BY MR. SCHNELL:
17          Q.     Yes.
18                 MR. SANGIAMO:  Object to the
19          form.
20                 THE WITNESS:  That would be --
21          yes, those counts would not factor
22          in -- not include an assessment based
23          on extra variability.
24   BY MR. SCHNELL:
25          Q.     And now if I could return you to

Page 749

1   Krah-43.
2          A.     Okay.
3          Q.     The passage we looked at before,
4   the fourth one down, you wrote, "Extra
5   variability prevents reliable measures of
6   neutralization...."
7                 Do you see that?
8          A.     Yes.
9          Q.     So if the original data set did

10   not account for extra variability, doesn't
11   that prevent the original data set from being
12   a reliable measure of neutralization?
13                 MR. SANGIAMO:  Object to the
14          form.
15                 THE WITNESS:  No.  I believe
16          this is not in context.  The context of
17          this is that the -- for the assays that
18          the extra variability would impact the
19          measure of neutralization if indeed
20          that extra variability flag was
21          imposed, meaning that if the original
22          plaque counts were applied, even if
23          there was extra variability, one could
24          assign a titer to the sample.
25   BY MR. SCHNELL:
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1          Q.     You wrote this memo as a
2   response to questions that came about as to
3   the reasons for having extra variability
4   flags.  Is that correct?
5          A.     As best I can recall, the reason
6   I wrote this was to clarify different
7   scenarios that would occur depending on where
8   the extra variability flag would occur, where
9   it would occur meaning what dilution it would

10   occur.
11          Q.     So even though you spent nine
12   months on the AIGENT testing and implied a
13   whole series of flags and criteria for
14   ensuring the accuracy of the data and used
15   that to go back and make numerous changes to
16   the data count, even though you did all that,
17   you still believe without all that work, the
18   data as uncorrected was still reliable?
19                 MR. SANGIAMO:  Object to the
20          form.  And asked and answered.
21                 THE WITNESS:  My personal
22          opinion is that it was as composite,
23          meaning averaging all the sera in each
24          study group together was a reliable
25          measure of the immunogenicity of the

Page 751

1          vaccine doses.
2   BY MR. SCHNELL:
3          Q.     And if there were instances
4   where the original data showed a
5   non-seroconversion as the same sample showed a
6   seroconversion with the corrected data, would
7   that change your opinion as to the comparative
8   reliability of the two sets of data?
9                 MR. SANGIAMO:  Object to the

10          form.
11                 THE WITNESS:  My expectation is
12          that the changes could -- there's going
13          to be some sera where there's going to
14          be a change in titer and some which
15          there's not, and some where you could
16          have -- what always -- the change would
17          not always be in one direction.  So if
18          you look on a sera-by-sera basis, that
19          it would affect, in my personal view,
20          the reliability of the titer for that
21          particular patient.  But in the overall
22          data were lumped together, that
23          would -- it would still provide a
24          reliable measure of immunogenicity as
25          measured by antibody responses.

Page 752

1   BY MR. SCHNELL:
2          Q.     If you were asked by CBER, well,
3   which of the two data sets is the one that
4   more accurately represents the results of the
5   AIGENT testing, what would you tell them?
6                 MR. SANGIAMO:  Object to the
7          form.
8                 THE WITNESS:  That's, as I
9          indicated, a personal opinion, but as

10          far as communicating with CBER, we
11          indicated to them all of the
12          corrections, the reasons for the
13          corrections; that we were going to
14          provide original uncorrected data as
15          part of the analysis package, and as
16          best I understand, they accepted that
17          proposal.  So the conclusion of
18          whether -- from CBER's perspective
19          whether it's reliable or not, I
20          can't -- I don't know what their
21          position is.
22   BY MR. SCHNELL:
23          Q.     Now, when -- the kids who were
24   enrolled in Protocol 007 were throughout the
25   country.  Right?

Page 753

1          A.     That, I don't know.
2          Q.     Do you know how it was that
3   their blood was drawn?
4          A.     I do not.
5          Q.     Do you know any protocol that
6   was set up in terms of revaccination for kids
7   whose samples were taken and found not to
8   seroconvert?
9          A.     I do not know.

10          Q.     Did you disclose to the clinical
11   investigators the original data set?
12                 MR. SANGIAMO:  Object to the
13          form.
14                 THE WITNESS:  I do not know.  My
15          responsibility was to provide the assay
16          data entered into a clinical database.
17          I don't know -- I'm not familiar with
18          what -- how it was reported beyond
19          that.
20   BY MR. SCHNELL:
21          Q.     If a parent wanted to know, a
22   parent whose child was enrolled in these
23   studies wanted to know if that child, based on
24   your AIGENT testing, was protected from mumps,
25   which data set would you look to to make that
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1   determination?
2          A.     I do not agree that the data
3   were designed to indicate whether they were
4   protected or not.  They're looking at
5   immunogenicity and antibody responses, not --
6   to the best of my understanding, not
7   correlating it with protection.  The second
8   paragraph of your question as far how they
9   would determine or obtain the result for their

10   infant, I don't know how that -- what that
11   process would be.
12          Q.     What about if the parent are
13   interested to know what the most accurate
14   measure of the kid's titers were with the
15   vaccine?
16          A.     I would not characterize the
17   mumps, I would not be able to say that the
18   AIGENT assay is the most accurate measure of
19   mumps antibody.  It's an assay that's intended
20   as an imperfect model for looking at immune
21   response in terms of an antibody response to
22   the vaccine.  Whether it's accurate or not,
23   that's beyond my expertise.
24                 MR. SCHNELL:  I'm going to move
25          on to discussions with the CDC mumps

Page 755

1          outbreaks.
2                 MR. SANGIAMO:  The 30(b)(6) is
3          what you're saying?
4                 MR. SCHNELL:  I mean, for the
5          most part I mean, yeah.  I mean, I
6          think there's like ten minutes left
7          so -- but it's -- I think it -- you'll
8          see.  So it's going to be confined.
9                 MR. SANGIAMO:  I guess the only

10          thing I just need -- we need to know
11          when it is that he's speaking on behalf
12          of Merck and when he isn't.
13                 MR. SCHNELL:  Oh, it's -- on the
14          questions I'm asking about any -- I
15          think this covers the topic related to
16          any testing that was done in
17          collaboration with the CDC with regards
18          to outbreaks.  Right?
19                 MR. SANGIAMO:  Okay.
20                 MS. DYKSTRA:  Are you going to
21          be asking that now?  So we don't --
22          just to make sure Dr. Krah understands
23          he's testifying on behalf of Merck or
24          in his own personal knowledge.
25                 MR. SCHNELL:  Yes.  If it's a

Page 756

1          question that maybe it's hard to do a
2          fine line --
3                 MR. SANGIAMO:  We'll see how it
4          goes.
5                 MR. SCHNELL:  Yes for now.
6                 So this is in response to a
7          30(b)(6) deposition notice that had
8          many topics, one of which was someone
9          to speak on behalf of Merck with regard

10          to any collaboration Merck did with the
11          CDC and the FDA.
12                 MR. SANGIAMO:  I don't think
13          that's actually the way it was defined.
14          I think -- I don't have the notice in
15          front of me.  I think it was testing or
16          some research or something like that in
17          connection with mumps outbreaks.  I
18          think what we told you was Dr. Krah
19          can -- a component of that is
20          neutralization testing that Dr. Krah's
21          lab did and it was a collaborative
22          aspect of that with the FDA and CDC.
23          So as to that part of what Merck did,
24          he's the guy.
25   BY MR. SCHNELL:

Page 757

1          Q.     So in response to the 2006 mumps
2   outbreak, you worked, you personally worked
3   with representatives from the CDC and the FDA
4   in terms of testing?
5          A.     So I worked with them in terms
6   of discussing experiments to conduct and
7   identify which lab would do what aspects of
8   the work.  So we didn't physically work
9   together but had activities that were

10   coordinated to try to address questions
11   regarding the outbreak.
12          Q.     And this was the 2006 outbreak?
13          A.     As best I can recall, that was
14   the outbreak.  I recall the studies that we
15   were doing in the laboratory in the 2006 time
16   frame.  I tend to recall it like the Iowa or,
17   slash, Nebraska outbreak which I, as best I
18   can recall, was the 2006 outbreak.
19          Q.     Were you involved in any other
20   testing in connection with mumps outbreaks
21   other than the 2006?
22          A.     There were some -- I don't
23   recall that we wound up doing neutralization
24   assays, but there were, for example, I forget
25   the individual's name, a person in Israel who
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1   we contacted to try to see if we could obtain
2   any virus that was associated with an outbreak
3   in Israel just to see if we could include in
4   some characterization the breadth of
5   neutralization with sera, with different sera.
6          Q.     When was that?
7          A.     I'm not remembering offhand if
8   that was in the 2006 time frame or perhaps a
9   couple of years afterwards.

10          Q.     So with respect to the testing
11   that was done in 2006, that was plaque
12   reduction neutralization testing?
13          A.     Our lab's contribution was
14   plaque reduction neutralization assay.
15          Q.     Was your -- and that was your
16   lab.  Correct?
17          A.     Our lab did it, but CBER and FDA
18   also did plaque reduction neutralization.  So
19   we did -- it was my lab.  But we weren't the
20   only lab doing the plaque reduction
21   neutralization testing.
22          Q.     Other than your lab and Rubin's
23   lab, was anyone else doing plaque reduction
24   neutralization testing in connection with the
25   2006 outbreak and your collaboration with the

Page 759

1   CDC?
2          A.     I am not aware of another group
3   that was doing plaque reduction neutralization
4   assay as part of this collaboration.  There
5   may have been other collaborations that CDC
6   had that I'm not aware of where plaque
7   reduction neutralization was done.
8          Q.     Did the testing that your lab
9   performed have a name or an assay number?

10          A.     The indicator viruses that were
11   included were the Iowa strain and the
12   Pennsylvania strain.  So as a description, I
13   offer calling it like the Iowa neutralization
14   testing.  There were -- there also was a Jeryl
15   Lynn indicator virus used in that assay so it
16   wasn't exclusively using the Iowa strain, but
17   a proposed shorthand for the testing, just to
18   refer to it, would be calling it the Iowa
19   neutralization testing.
20          Q.     And was another one done with
21   the Arkansas strain?
22          A.     The Pennsylvania strain.  In
23   development studies, meaning that when we
24   first became involved in trying to support the
25   neutralization testing of sera, as part of the

Page 760

1   outbreak investigation with the CDC and FDA
2   there were two strains of virus, one referred
3   to as Iowa and the other as Pennsylvania.  We
4   had -- as best I can recall, we received both
5   of those and did pilot neutralization assays
6   with lab volunteer sera just to get an idea of
7   the neutralization, relative neutralization of
8   those two viruses relative to Jeryl Lynn.  In
9   subsequent testing we focused on the Iowa

10   strain, but I don't recall it's because CDC
11   was saying that Iowa was adequate but -- or
12   there was another -- I recall some issues with
13   the plaquing visualization of the Iowa
14   strain -- I'm sorry, the Pennsylvania strain,
15   meaning that some of these isolates don't form
16   nice, clean, distinct plaques and cell
17   cultures so they make it difficult to do a
18   plaque reduction assay because it's hard to
19   visualize the plaques.  The bottom line there
20   is that when we focused on the Iowa strain,
21   then, to test two panels of sera against the
22   Iowa strain and Jeryl Lynn to compare
23   neutralization titers.
24          Q.     What was the goal of this
25   testing?

Page 761

1          A.     The goal, from my understanding --
2                 MR. SANGIAMO:  Object to the
3          form.  Go ahead.
4                 THE WITNESS:  The goal, from my
5          understanding, was to obtain
6          neutralization titers against the
7          vaccine strain of varicella, Jeryl
8          Lynn, and the Iowa strain and determine
9          whether there was -- if there was any

10          difference in the neutralization
11          sensitivity -- sensitivity may not be
12          the -- probably isn't the right word
13          there.  Meaning that if you tested a
14          serum against Iowa and Jeryl Lynn, are
15          the titers the same or is the titer
16          higher for one virus versus another
17          virus.  So my focus was to -- as best I
18          understand it, Steve Rubin's focus with
19          the FDA was also running the
20          neutralization -- plaque reduction
21          neutralization assay was to determine
22          titers to Iowa and to Jeryl Lynn for
23          two panels of sera as well as -- two
24          panels of sera as well as some
25          reference sera that FDA provided.  And
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1          then compare the titers obtained and
2          compare -- as best I can recall our
3          approach was to do a ratio, for
4          example, the titer to Iowa to Jeryl
5          Lynn or vice versa.  So you'd have a
6          titer determined for individual -- for
7          sera against an individual virus and
8          then have a ratio titer so you're
9          solving the relative titer, the

10          difference in titer, if there is one,
11          with two different indicator viruses.
12   BY MR. SCHNELL:
13          Q.     Who came up with the assay to be
14   used in this testing?
15          A.     The assay, as best I can recall,
16   is the assay that we initiated -- as best as I
17   recall, again, it was the format that we used
18   for the -- there was discussion with the FDA
19   and CDC about what format to use.  The format
20   that we moved ahead with is the format that we
21   used with some modification in Protocol 006.
22          Q.     And was that what you recommended?
23          A.     We proposed an option of running
24   that format versus the anti-IgG enhanced
25   assay.  The discussion, as best I recall, with

Page 763

1   Steve Rubin at the FDA and Bill Bellini at the
2   CDC was since CBER was running a plaque
3   reduction neutralization without anti-IgG, the
4   preference would be to us -- have it once run
5   another assay without anti-IgG but not follow
6   the exact procedure that his lab was using.
7   So it was a group discussion over the general
8   assay format but a decision to leave it to
9   Merck to decide the details of the plaque

10   reduction neutralization assay, meaning we did
11   not intentionally try to match our -- all
12   details of the assay with the assay as run by
13   Steve Rubin.
14          Q.     How many subjects were in the
15   Merck test?
16          A.     There were two panels of sera.
17   One was a set of sera from Nebraska.  My best
18   recollection of that, there was 100 some odd,
19   108 approximately sera.  The Merck -- and then
20   Merck provided a panel of sera, as best I
21   recall, that was collected before and after a
22   second dose of MMR vaccination.  That group,
23   as best I recall, was about 50 paired sera.
24   And then additionally there were two reference
25   immunoglobulins that Steve or the FDA

Page 764

1   provided, one referred to as lot 3 and one
2   referred to as lot 176.
3          Q.     What were the results of the
4   test?
5          A.     The overall results of the test,
6   I would offer as results -- as we had results
7   available, we forwarded them to Bill Bellini
8   as the coordinator.  So results as we were
9   getting them were forwarded both to Steve

10   Rubin and Bill Bellini; Bill Bellini having
11   the charge to compile them.  The overall
12   results were slightly different for Steve
13   Rubin's testing than ours, meaning that in
14   Steve Rubin's hands, if we look at the ratio
15   of titers to Iowa versus Jeryl Lynn, in his
16   hands the majority of the sera were not
17   showing, as best I recall, more than about a
18   twofold difference between titers.  In our
19   testing we were seeing a slightly bigger
20   difference, meaning that Iowa was less well
21   neutralized than Jeryl Lynn to a greater
22   difference than what Steve Rubin was seeing.
23   Steve Rubin's conclusion was that the majority
24   of the patients would still likely be -- they
25   still had detectable titers to Iowa as well as

Page 765

1   to Jeryl Lynn and that they likely would still
2   be protected.  My personal -- one of the
3   questions I had personally in the study or in
4   the outbreak investigation was, is the virus
5   that was occurring in Nebraska a mutant of
6   mumps that had become something that would not
7   be capable of being neutralized by antibodies
8   to Jeryl Lynn vaccine.  The testing that we
9   did and that the FDA did, did not support that

10   that was happening.  This virus was not a
11   mutant that was resistant to neutralization
12   with antisera to MMR -- or antisera to mumps
13   generated by MMR.
14          Q.     Did this testing in any way
15   relate to whether vaccine recipients were
16   protected from these various strains of mumps?
17                 MR. SANGIAMO:  Object to the
18          form.
19                 THE WITNESS:  I recall that
20          Steve Rubin had -- was discussing with
21          it a comment or statement that he
22          thought that since these -- the
23          majority of the patients had detectable
24          antibodies to Iowa, that they would be
25          protected against viral strain.  I
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1          don't have a personal preference or any
2          other data to support whether -- what
3          correlates protection.  The fundamental
4          aspects of that being that there is no
5          correlative protection from mumps.
6   BY MR. SCHNELL:
7          Q.     So you didn't get any insights
8   from this testing as to how well the mumps
9   components of MMR II protects vaccine

10   recipients from these various strains of
11   mumps?
12          A.     The conclusion that Steve Rubin
13   made, from my understanding, was that the MMR
14   vaccine would provide adequate protection
15   against the Iowa strain of mumps.  Me
16   personally, I didn't -- other than Steve
17   Rubin's comment, I don't have any other
18   insight to be able to comment on the
19   protection.
20          Q.     You don't have your own
21   insights?
22          A.     No.  I defer to Steve Rubin on
23   topics of that sort.
24          Q.     Have you met with representatives
25   from the CDC in connection with any outbreaks

Page 767

1   other than the 2006 outbreak?
2          A.     I recall some -- at least a
3   meeting that included CDC representatives that
4   was, as best I can recall, in the 2010 time
5   frame, which I attended by telephone, that, as
6   best I can recall, discussed a summary not
7   just from Merck but many people in attendance
8   about thoughts on the outbreaks in general and
9   data from evaluations of serological testing

10   of previous outbreaks.
11                 MR. SANGIAMO:  Gordon, just so
12          we're clear, when he's talking about
13          this 2010 meeting, he's not --
14                 MR. SCHNELL:  Right.  So now I'm
15          going off 30(b)(6).  I have ten minutes
16          left and then I'll close out.
17   BY MR. SCHNELL:
18          Q.     So now you're back to your
19   speaking on behalf of yourself.
20                 So other than the testing we
21   just discussed that was done in 2006 and this
22   2010 meeting, have you ever met with the CDC
23   in connection with any of the mumps outbreaks?
24          A.     I don't recall any others.
25          Q.     You haven't met with them

Page 768

1   recently in regard to outbreaks that have
2   occurred over the last couple of years?
3          A.     I can say with certainty not
4   within the last four years.
5          Q.     And with respect to the times
6   you did meet with the CDC in connection with
7   the mumps outbreaks, did you share with them
8   your experience from the AIGENT testing?
9                 MR. SANGIAMO:  Object to the

10          form.
11                 THE WITNESS:  I had provided the
12          AIGENT assay as an option to consider.
13          Steve Rubin was at the FDA when the
14          AIGENT test was going on.  I do not
15          recall independently summarizing our
16          results of the AIGENT study, nor would
17          I have results of the AIGENT study, the
18          final results to share with the CDC and
19          FDA.
20   BY MR. SCHNELL:
21          Q.     You didn't share with the CDC,
22   anyone from the CDC, anything relating to the
23   FDA inspection in August of 2001.  Correct?
24          A.     I did not.
25          Q.     Do you have any understanding as

Page 769

1   to what's causing the recent outbreaks in
2   mumps in the US?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  I have a general
6          understanding which is only based on
7          reading publications of some
8          circumstances of the outbreaks.  As far
9          as what's actually causing it, I don't

10          have an understanding.
11   BY MR. SCHNELL:
12          Q.     And the work that you did -- or
13   that you've done on mumps testing doesn't give
14   you any idea as to what could be a possible
15   factor contributing to mumps outbreaks?
16          A.     The factor -- I would say no and
17   my -- in starting these studies, my interest
18   was in understanding whether the mumps strain
19   had mutated to the point where it would not be
20   neutralized by antisera generated by MMR.  The
21   results of the testing that we did and the FDA
22   did, did not support that there was a
23   significant, at least by FDA, a significant
24   shift in neutralization of the virus.  So that
25   then -- the conclusion that I would make from
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1   that is that the reason for the outbreaks,
2   it's not that the virus is drifting away or
3   mutating in a way that's drifting it away from
4   the Jeryl Lynn sequence to the point where the
5   antibodies generated against Jeryl Lynn are no
6   longer able to neutralize the virus.
7          Q.     So that suggests to you what may
8   not be cause of the outbreaks?
9          A.     Yes.

10          Q.     So is there any suggestion you
11   have as what could be a cause of the outbreaks?
12          A.     I would say I -- I'm familiar
13   with some of the circumstances of outbreaks,
14   meaning as best I understand, college age
15   adolescents or young adults in close quarters,
16   that's just an observation.  My understanding,
17   the close quarters seems to be the most common
18   theme.  The other aspect of this is that the
19   outbreaks, as best I understand, aren't
20   happening in infants or older adults.  It's
21   this 18 to college age students category, as
22   best I recall.  So -- and I don't have any
23   perspective on why other than people being in
24   close quarters.  If you have an infected
25   individual there, the challenge, the virus

Page 771

1   challenge may be more efficient, meaning that
2   in a population -- this is speaking not as --
3   certainly not as an expert in the field, but
4   as a general statement, if you had someone who
5   is infected and then exposed to people
6   infrequently, the likelihood of transmitting
7   infection is low; but if you have a room full
8   of people who may have some level of immunity
9   or even be immune to typical exposure, if

10   there in a close space with someone who --
11   given a high transmission, that the risk of
12   transmission of the virus to those individuals
13   would be higher.  That's just kind of a
14   personal interpretation of the options.
15          Q.     Last question or last subject.
16   Do you recall in the AIGENT testing that one
17   of the test subjects actually developed mumps?
18          A.     I do have -- I don't have a
19   specific recollection of that, but I have a --
20   I do recall some issue with one patient.  I
21   don't recall what that issue was.
22          Q.     And do you recall whether or not
23   that subject seroconverted with regard to his
24   particular test?
25          A.     That, I don't know.

Page 772

1          Q.     Would it surprise you if he had?
2          A.     If he had?  I don't have
3   knowledge of the correlation of the AIGENT
4   assay, seroconversion and protection from
5   disease to see whether that would be unexpected
6   or not.
7          Q.     Does that lead you to conclude
8   one way or the other whether or not the
9   AIGENT -- I'm sorry.  Yeah, whether the AIGENT

10   testing had any connection with correlating
11   protection?
12                 MR. SANGIAMO:  Object to form.
13                 THE WITNESS:  I would say that
14          the AIGENT assay was developed to meet
15          specific -- a specific requirement --
16          may be able to measure -- have the
17          capability of measuring antibody
18          responses.  I'm not -- I don't have an
19          expectation of what the correlation of
20          that assay would be with protection.
21   BY MR. SCHNELL:
22          Q.     Does the fact that one of the
23   subjects of the test actually caught mumps
24   even though the testing showed that he
25   seroconverted in any way weigh into your sense

Page 773

1   of how reliable the testing was in
2   demonstrating protection from the disease?
3                 MR. SANGIAMO:  Object to form.
4                 THE WITNESS:  I would say no in
5          that -- I'm not a clinician.  I would
6          expect a clinician would have more
7          details about the case, the situation
8          of the person's infection or disease
9          and also be able to assess whether

10          having that individual have an exposure
11          to someone who is infected in a way
12          that would challenge the immunity, or
13          is the vaccine expected to be 100
14          percent protective or is one case of
15          mumps out of a larger number an
16          acceptable number, that's not something
17          I'm familiar with.
18                 MR. SCHNELL:  Okay.  That's all
19          the questions I have.  Thank you.
20                 VIDEOGRAPHER:  The time is now
21          6:52.  This concludes the video
22          deposition.
23                 (Witness excused.)
24                 (Deposition concluded at
25          6:52 p.m.)
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14
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1                      -  -  -
2                 VIDEOGRAPHER:  We are going on
3          the record at 10:39 a.m. on
4          February 9, 2018.  This is media unit
5          one of the video recorded deposition
6          of Barbara Kuter taken in the matter
7          of United States of America, et al.
8          versus Merck, et al., filed in the
9          United States District Court for the

10          Eastern District of Pennsylvania,
11          Case Number 201 -- 2:10-04374.  This
12          deposition is being held at Spector
13          Roseman, located at 1818 Market
14          Street, Suite 2500, Philadelphia,
15          Pennsylvania.
16                 My name is Philip Leaf from
17          the firm Veritext.  I am the
18          videographer.
19                 The court reporter is Linda
20          Rossi, also from the firm Veritext.
21                 Would counsel, please, put
22          their appearances on the record?
23                 MS. MAHENDRANATHAN:  Hamsa
24          Mahendranathan from Constantine
25          Cannon, for the Relators.

Page 8

1                 MR. MACORETTA:  John Macoretta
2          from Spector Roseman & Kodroff, for the
3          private plaintiffs.
4                 MR. SANGIAMO:  Dino Sangiamo
5          from Venable for Merck.
6                 MS. BRYAN:  Sally Bryan from
7          Venable for Merck.
8                 MS. DYKSTRA:  Lisa Dykstra,
9          Morgan Lewis for Merck.

10                 MR. HOWARD:  Tim Howard,
11          in-house counsel at Merck.
12                 VIDEOGRAPHER:  Will the court
13          reporter, please, swear in the
14          witness.
15                      -  -  -
16                 BARBARA KUTER, after having
17          been duly sworn, was examined and
18          testified as follows:
19                      -  -  -
20                     EXAMINATION
21                       -  -  -
22   BY MS. MAHENDRANATHAN:
23          Q.     Good morning.
24          A.     Good morning.
25          Q.     Could you say and spell your

Page 9

1   name for the record, please?
2          A.     Sure.  It's Barbara Kuter,
3   B-A-R-B-A-R-A, K-U-T-E-R.
4          Q.     Thank you.  So I know that you
5   have taken a deposition before.  Have you
6   taken a deposition since the last time we
7   met on December 2016?
8          A.     No, I have not.
9          Q.     Have you testified before at a

10   trial or at a hearing?
11          A.     No.
12          Q.     So, as you know, I'm
13   representing the Relators in a case against
14   Merck.  I just want to kind of explain some
15   of, like, the rules that will help us, you
16   know, get through this easier.  I ask that
17   you do your best to wait for me to finish a
18   question before you try to answer it, and I
19   will do my best to wait for you to finish
20   answering before I ask the next question.
21                 If you could verbalize your
22   questions [sic] as opposed to nodding, that
23   will help the court reporter out.  If you
24   don't understand a question, please let me
25   know and I will try to rephrase it in a way

3 (Pages 6 - 9)
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1   that you can understand.
2                 Is there any reason that you
3   cannot give truthful testimony today?
4          A.     No.
5          Q.     Could you confirm your
6   business address at Merck?
7          A.     It's Post Office Box 4, West
8   Point, Pennsylvania 19486.
9          Q.     You also have a street address?

10          A.     770 Sumneytown Pike.
11          Q.     What is your position at
12   Merck?
13          A.     I'm an executive director in
14   global medical affairs, responsible for
15   pediatric and adolescent vaccines.
16          Q.     And do you know what a
17   30(b)(6) deposition is?
18          A.     Yes.
19          Q.     And you have been designated
20   as a 30(b)(6) deponent on behalf of Merck?
21          A.     Yes, I have.
22          Q.     And do you know what topics
23   you have been selected to be the 30(b)(6)
24   deponent on?
25          A.     Yes, I do.

Page 11

1          Q.     What topics are those?
2          A.     The eight topics on the list.
3          Q.     I am going to get this
4   document --
5                 MS. MAHENDRANATHAN:  Mark this
6          as Exhibit 1.
7                       -  -  -
8                 (Exhibit 30(b)(6)(4)-1, Notice
9          of Rule 30(b)(6) Deposition, was

10          marked for identification.)
11                       -  -  -
12                 MR. MACORETTA:  This can't be
13          Kuter-1.
14                 MS. DYKSTRA:  It's 30(b)(6)
15          Number 4.
16                 MR. MACORETTA:  30(b)(6)(4)
17          Number 1.
18                 MS. DYKSTRA:  30(b)(6).
19                 MR. MACORETTA:  Okay.
20          30(b)(6)(4) Number 1.  Got it.
21   BY MS. MAHENDRANATHAN:
22          Q.     Do you know what this document
23   is?
24          A.     Yes, I do.
25          Q.     Is this a 30(b)(6) notice that

Page 12

1   we issued to Merck?
2          A.     Correct.
3          Q.     And if you see on page 4
4   there's a number of topics listed?
5          A.     Yes, I do.
6          Q.     Are you speaking to Topics 1
7   through 9?
8          A.     No, I'm not.  Sorry.  Excuse
9   me.  1 through 9, yes.  Without information

10   regarding to potency and shelf life.
11          Q.     Understood.
12                 MR. SANGIAMO:  This
13          afternoon's witness will also be
14          testifying to some of the activities
15          that Merck undertook in response to
16          outbreaks.  And Dr. Krah also
17          testified as a 30(b)(6) witness on
18          the same day as his deposition
19          regarding work he undertook with the
20          CDC and FDA.  So Dr. Kuter will not
21          be covering those topics.
22                 MS. MAHENDRANATHAN:  Okay.
23                 THE WITNESS:  And I believe
24          there's one more clarification, which
25          is on number 4, I'm not addressing

Page 13

1          the composition or the manufacture of
2          the mumps vaccine.
3                 MR. SANGIAMO:  Correct.
4   BY MS. MAHENDRANATHAN:
5          Q.     Okay.  So excluding the other
6   topics, do you have knowledge on the
7   subjects 1 through 9 as we had just
8   discussed?
9          A.     Yes, I do.  Minus the others

10   that we mentioned.
11          Q.     Right.
12          A.     Yes.
13          Q.     Are you prepared to testify on
14   that?
15          A.     Yes, I am.
16          Q.     Who decided that you would
17   testify on these topics?
18                 MR. SANGIAMO:  Objection.
19          Calls for speculation.  It's a
20          decision made by counsel.
21   BY MS. MAHENDRANATHAN:
22          Q.     How did you prepare for this
23   30(b)(6) deposition?
24          A.     I met with counsel in several
25   meetings to discuss the topics.

4 (Pages 10 - 13)
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1          Q.     When did you meet with counsel?
2          A.     Over the last few weeks.
3          Q.     Who specifically did you meet
4   with?
5          A.     Dino Sangiamo and Sally Bryan.
6   Lisa was present some of the time.  Lisa
7   Dykstra.  Tim Howard was present some of the
8   time.
9          Q.     Did you meet with anybody else

10   at Merck to prepare for this deposition?
11          A.     I asked one individual to
12   clarify a particular item.  Other than that,
13   no.
14          Q.     Who is that individual?
15          A.     Her name is Beth Freer.
16          Q.     Did you review any documents
17   in preparation for this deposition?
18                 MR. SANGIAMO:  Just answer
19          that very precisely.  Did you review
20          any documents?
21                 THE WITNESS:  Yes.
22   BY MS. MAHENDRANATHAN:
23          Q.     Did any of those documents
24   refresh your recollection?
25          A.     Yes.

Page 15

1          Q.     Did you -- have you brought
2   any documents with you today?
3          A.     Yes, this black binder.
4          Q.     And what are these documents?
5          A.     Would you like me to go
6   through the specific table of contents with
7   you?
8          Q.     Sure.
9          A.     Okay.  There are 17 items in

10   this book, referred to by respective tabs.
11   The first document describes the CDC
12   statements and the organizational chart
13   including specifically the mission statement
14   for the National Center for Infectious
15   Diseases and Respiratory Diseases.
16                 Number 2 is a list of
17   publications from the CDC on mumps
18   outbreaks.  It's noncomprehensive.
19                 Number 3 is information from
20   the CDC "Pink Book" which describes the
21   impact of Merck's mumps vaccine since 1968
22   in the United States.
23                 Items 4 through 7 deal with
24   information about the outbreaks.
25                 Item 4 is the table

Page 16

1   summarizing outbreaks and Merck's response
2   to each outbreak.
3                 Item 5 discusses the possible
4   causes of US mumps outbreaks.
5                 Item 6 discusses the size and
6   duration of the outbreaks as well as
7   severity of disease experienced by vaccines.
8                 Item 7 is an example from a
9   presentation made at the National Vaccine

10   Advisory Committee meeting in February 2017
11   by Dr. Ruth Lynfield, which talks about the
12   fact that most outbreaks do, in fact,
13   involve vaccinated persons.
14                 Items 8, 9 and 10 are the ACIP
15   presentations made on mumps specifically by
16   several of the key individuals from CDC on
17   this topic, Dr. Mona Marin and Dr. Marie
18   Marlow.  Those are from February, June and
19   October of 2017.
20                 Item 11 is a summary of the
21   mumps vaccine effectiveness rates as
22   reported by the CDC, the WHO and from The
23   Vaccine Textbook.
24                 Item 12 is a publication on
25   the safety and immunogenicity of MMR II

Page 17

1   prepared by myself and some of my colleagues
2   at Merck.
3                 Item 13 is a summary of the
4   Merck seroconversion rates as reported in
5   the "Pink Book," the MMWR and by WHO.
6                 Item 14 is a copy of the
7   response to Interrogatory Number 2 which
8   describes the range of mumps antibody
9   responses.

10                 Item 15 is a table of the
11   studies of the third dose of MMR, studies
12   that were conducted.  And that's been
13   adapted from presentations from ACIP as well
14   as from the literature.
15                 Item 16 describes a program
16   called the Merck Investigator Initiated
17   Studies Program and lists specifically the
18   areas of interest.  This is direct from the
19   MISP, as its referred to, website.
20                 Item 17, the last item, is a
21   table that summarizes the mumps outbreak
22   related research that involved Merck.  And
23   it was created from internal documents.
24                 MS. MAHENDRANATHAN:  I'm going
25          to mark this document as Exhibit 2.

5 (Pages 14 - 17)
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1          Dino, do you have a copy to mark?
2                 MR. SANGIAMO:  Yes.  Actually
3          just mark Dr. Kuter's.
4                       -  -  -
5                 (Exhibit 30(b)(6)(4)-2, Table
6          of contents Exhibits for Dr. Barb
7          Kuter's 30(b)(6) Deposition Feb 9,
8          2017, was marked for identification.)
9                       -  -  -

10   BY MS. MAHENDRANATHAN:
11          Q.     Have you reviewed all of these
12   documents in this binder?
13          A.     Yes, I have.
14          Q.     And you are familiar with
15   them?
16          A.     I am.
17          Q.     I just want to go through them
18   quickly.  Tab 1, this is a document from the
19   CDC's website?
20          A.     That's correct.
21          Q.     And then there's a yellow
22   page, I think.  Yeah.  There's two yellow
23   pages.  And then it has a document with the
24   title "National Center for Immunization and
25   Respiratory Diseases"?

Page 19

1          A.     Yes.
2          Q.     Is this also from the CDC
3   website?
4          A.     Yes, it is.  Yes.  Just to
5   clarify, the first page is simply
6   the introduction to the specific mission
7   statement.  And behind the yellow page is,
8   in fact, the mission statement itself.
9          Q.     Great.  There's a second

10   yellow page in here.  What is -- is this
11   document also from the CDC?
12          A.     Yes, it is.
13          Q.     What is this document?
14          A.     Specifically a Q&A document,
15   question and answer document for patients
16   regarding the outbreaks.
17          Q.     And is this -- does this come
18   from the same mission statement website or a
19   different website?
20          A.     It comes from the website
21   that's shown at the very bottom of the page,
22   the link is there.
23          Q.     Going on to Tab 2, is this a
24   document from the CDC website?
25          A.     Yes, it is.

Page 20

1          Q.     Now, going to Tab 3, what is
2   this document?
3          A.     This is a summary of the
4   information that's presented in the "Pink
5   Book."  The "Pink Book" is formally known as
6   the Epidemiology and Prevention of
7   Vaccine-Preventable Diseases book as noted
8   under the first footnote.  It's produced by
9   CDC, and it provides basically comprehensive

10   information about specific vaccines.
11          Q.     So who created this document?
12          A.     I created this with counsel.
13          Q.     The next tab, Tab 4, who
14   created this document?
15          A.     Again, created with counsel.
16          Q.     And then what -- where did the
17   information in this document come from?
18          A.     If you take a look at the very
19   first row, you'll see a source to the
20   publication.  And all the publications are
21   then specified at the end of the document
22   on pages 4 and 5.  So that's where the
23   information came from.
24          Q.     I'm going to Tab 5.  What is
25   this document?

Page 21

1          A.     This is an abstract from
2   Merck's August 2017 response to Interrogatory
3   Number 8.
4          Q.     Who created this document?
5          A.     Again, this is the response
6   from the Interrogatory.
7          Q.     This excerpt, who created this
8   excerpt?
9          A.     Again, created with counsel.

10          Q.     So the next page, page 2, has
11   a table?
12          A.     Correct.
13          Q.     Is this also from the --
14   excerpted from the Interrogatory?
15          A.     No, this is information that
16   we pulled from the respective sources that
17   are listed here to talk about the various
18   factors that have been identified that
19   perhaps may be at play in regards to the
20   outbreaks.
21          Q.     And, again, this table or the
22   following tables through page 19, they were
23   created by you with counsel?
24          A.     That's correct.
25          Q.     Tab 6 is also a table.  Who

6 (Pages 18 - 21)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5355

Case: 23-2553     Document: 43     Page: 454      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 454      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 22

1   created this document?
2          A.     Again, created with counsel.
3          Q.     And where did this information
4   come from?
5          A.     From the respective sources
6   that are listed here.
7          Q.     Going to Tab 7, what is this
8   document?
9          A.     So this is a slide, an

10   adaption from a presentation that was made
11   by Dr. -- sorry, Ruth Lynfield at the
12   National Vaccine Advisory Committee meeting
13   in February of 2017.
14          Q.     Is this a publicly available
15   document?
16          A.     Yes, it is.
17          Q.     What is the National Vaccine
18   Advisory Committee?
19          A.     It's a national committee that
20   was put together by Health and Human
21   Services to address vaccine issues.
22          Q.     Is it affiliated with the CDC
23   or any --
24          A.     It's a separate committee.
25          Q.     Is it underneath or anywhere --
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1   any relationship?
2          A.     No.  No.
3          Q.     Tab 8 is a PDF, it looks like,
4   of a PowerPoint presentation?
5          A.     Correct.
6          Q.     Who created this document?
7          A.     Again, it's abstracted from
8   the direct ACIP website.
9          Q.     And who made the abstraction?

10   Who took out the slides?
11          A.     It's literally cut and paste
12   from the PDF.
13          Q.     So it's the whole PDF?
14          A.     Yes, exactly.  Yes.
15          Q.     Tab 9?
16          A.     Same thing.
17          Q.     Same thing?
18          A.     Yes.
19          Q.     Created by the CDC?
20          A.     Correct.
21          Q.     And Tab 10?
22          A.     Same thing.
23          Q.     Also this document was also
24   created about the CDC?
25          A.     Yes.
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1          Q.     So Tab 11 is a table.  Who
2   created this document?
3          A.     Again, myself in coordination
4   with counsel.
5          Q.     Where did this information
6   come from?
7          A.     The sources are listed under
8   Column B.
9          Q.     And you and counsel decided

10   which information to include in this table?
11          A.     Yes, this is a summary of
12   information from CDC and WHO publications
13   and The Vaccine Textbook.
14          Q.     How did you decide which
15   sources to include in this table?
16          A.     We limited them to the CDC,
17   the WHO and The Vaccine Textbook.
18          Q.     So this should be -- is an
19   exhaustive listing?
20          A.     It should be.
21          Q.     What is this document in
22   Tab 12 again?
23          A.     Tab 12 is a publication that
24   was -- publication we together and published
25   in the Pediatric Infectious Disease Journal
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1   in September 2016, talking about the safety
2   and immunogenicity of MMR II over the time
3   period from 1998 to 2009.
4          Q.     And then going to Tab 13, this
5   is another table.  Who created this table?
6          A.     Again, myself with counsel.
7          Q.     And what are the sources of
8   the information in this table?
9          A.     The same.  Look at -- I'm

10   sorry, Column B please, the sources are
11   listed.
12          Q.     Tab 14.  We're almost done.
13   What is this document?
14          A.     So this is information that
15   was extracted from the December 2016
16   response to Interrogatory Number 2.
17          Q.     And who compiled this
18   information?
19          A.     Again, myself with counsel.
20          Q.     What is the document in
21   Tab 15?
22          A.     Tab 15 is a summary of the
23   studies of the third dose of MMR.
24          Q.     Who created this table?
25          A.     Again, myself with counsel.
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1          Q.     Where was this information
2   compiled from?
3          A.     It's adapted from the ACIP
4   presentation by Dr. Marlow in October 2005
5   as well as the referenced publications that
6   you will find at the very end.
7          Q.     What is the -- moving to
8   Tab 16.  What is this document in Tab 16?
9          A.     This is a direct copy of the

10   information that sits on Merck's website
11   called EngageZone.  It describes the mission
12   statement for our Investigator Studies
13   Program known as the MISP program.
14          Q.     Are these two different website
15   pages?
16          A.     They're the same website.  The
17   second page describes the specific areas of
18   interest for research for measles, mumps,
19   rubella, and varicella.
20          Q.     I see the website at the
21   bottom, engagezone msd.com/varicella.  That
22   encompasses the measles, mumps, and
23   varicella issues?
24          A.     Yes, it does.
25          Q.     Finally Tab 17, this is a
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1   table.  Who created this table?
2          A.     I did with counsel.
3          Q.     And what does it show?
4          A.     These are the studies
5   specifically that Merck was involved in with
6   regards to mumps outbreaks.
7          Q.     Where does this information
8   come from?
9          A.     It comes from the protocols

10   that we received for these studies.  It
11   comes from the reports that were prepared by
12   the investigators who did the research.
13          Q.     Thank you.
14          A.     You're welcome.
15          Q.     I have a system here.  I'm
16   going to ask you some questions, and I'm
17   going to use the phrase "Merck's mumps
18   vaccine."  When I say that, I mean any
19   vaccine that Merck manufactures that has a
20   mumps component that contains its mumps
21   vaccine.  So that would include ProQuad,
22   MMR II, at one point Mumpsvax.  Does that
23   make sense?
24          A.     Yes.
25          Q.     I'm going to be talking
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1   about -- well, let me ask you this:  How
2   would you -- what would you call somebody
3   who has been inoculated with a vaccine?
4          A.     Vaccine recipient.
5          Q.     Recipient, that's the phrase I
6   will use, then, when I talk about them.
7                 So in these -- any of these
8   questions I'm asking about Merck's mumps
9   vaccine, if your answer would depend on

10   which particular vaccine, for example, if
11   it's specific to ProQuad, please feel free
12   to clarify that in your answer.
13                 How well does Merck's -- the
14   mumps component of Merck's mumps vaccine
15   protect vaccine recipients from mumps today?
16          A.     It protects very well.
17          Q.     Very well.  Can you quantify
18   that?
19          A.     I'd be happy to.  If you look
20   at the CDC website, you will see that the
21   median response to a single dose is 78 percent
22   and the median response to two doses is
23   88 percent.  If you'll turn to Tab 11, you
24   will see multiple sources showing both the
25   one dose and the two dose effectiveness,
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1   this will be Columns C and D with the
2   appropriate references next to them, ranging
3   from 1998 up until the time period of 2018.
4   Basically there's been very little change in
5   that effectiveness over that time period.
6   Again, with the last notation here directly
7   from the CDC website showing 78 percent for
8   a single dose and 88 percent for two doses.
9          Q.     So this effectiveness information

10   listed in this table, it comes from what
11   sources?
12          A.     The multiple sources that are
13   shown in Column E.
14          Q.     So in Column B as in boy?
15          A.     Sorry.  The reference is in
16   Column E as in Edward.
17          Q.     Okay.  Are these sources --
18   strike that.
19                 Do any of these sources
20   include Merck studies?
21          A.     In these, no.
22          Q.     No.  So all of these studies
23   are CDC studies or other organization
24   studies?
25          A.     Yes.

8 (Pages 26 - 29)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5357

Case: 23-2553     Document: 43     Page: 456      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 456      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 30

1          Q.     What organizations have studied
2   -- strike that.
3                 Who has conducted these studies?
4          A.     So the majority of these studies
5   have been conducted by the CDC.  You'll also
6   see some references here to publications
7   outside the US, specifically Canada, for
8   example.  A few publications in Spain where
9   the Jeryl Lynn strain has been used.

10          Q.     And Merck relies on these
11   studies for its understanding of how well
12   the mumps component of Merck's mump vaccine
13   works?
14          A.     Yes, we do.
15          Q.     Does Merck conduct its own
16   studies to assess how well the mumps
17   component of Merck's mumps vaccine works?
18          A.     Of effectiveness, no.
19          Q.     Not effectiveness.  Does Merck
20   conduct any other studies to assess how well
21   the mumps component of Merck's mumps vaccine
22   works?
23          A.     If you want to take a look at
24   -- if you want to take a look at Tab 12, the
25   publication.  This is a summary of, again,
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1   our studies of the safety and immunogenicity
2   in clinical trials conducted between 1998
3   and 2009.  And basically if you want to turn
4   to page 1015, in the paragraph in the
5   right-hand column that says, "Immunogenicity,"
6   "Dose 1," you'll see that this is a summary
7   of the data from 20 different studies.  In
8   regards to mumps, it specifically says the
9   seroconversion rates by study were

10   remarkably consistent over time ranging
11   from -- I'll move to mumps, 97.7 percent to
12   100 percent for mumps.  The analysis of the
13   immunogenicity over time indicated there was
14   no change in the performance of the measles,
15   mumps, and rubella components of the vaccine
16   over the 21 years in which immunogenicity
17   was assessed.
18          Q.     I actually brought my own copy
19   of this document.  I'm going to -- if you
20   give me a minute, I'm going to pull it out.
21                 So if we look at page 1013,
22   what is this table here?
23          A.     This is the table of the 23
24   studies that were included in this analysis.
25          Q.     And are all of these studies --
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1   strike that.
2                 Did all of these studies
3   collect immunogenicity data?
4          A.     Yes.
5          Q.     I just want to point you to --
6   I tricked you -- I'm sorry.
7                 I want to point you to row 21
8   and 23.  I don't thing they collected --
9   they note that they did not collect the

10   immunogenicity data.
11          A.     I appreciate the correction.
12   Thank you.
13          Q.     No problem.  Based on what it
14   says, if we go back to page 1015, under
15   "Dose 1," it notes that 20 percent --
16   "Across the 20 studies with immunogenicity
17   data after a first dose of MMR II...."  So
18   does that indicate to you that 20 of these
19   studies had first dose immunogenicity data?
20          A.     Correct.
21          Q.     And if you look at row 19, in
22   the comments column it notes that "373 of
23   the 1279 subjects received a second dose of
24   MMR II in the same study.  No immunogenicity
25   data were collected after the second dose."
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1   I'm not sure if this is the one that's
2   excluded such that the remaining are the
3   list of 20 studies.  Are you familiar with
4   which 20 studies are the first dose studies?
5          A.     Yes, I am.  I'll take you to
6   row 18, please.
7          Q.     Okay.
8          A.     Row 18 is four- to six-year-olds,
9   so they had already received the first dose

10   of MMR.
11          Q.     Thank you.
12          A.     And then the others are row 21
13   and 22.  So that gives you 20.
14          Q.     Thank you.  Okay.  The study
15   in row 18 has immunogenicity data for the
16   second dose?
17          A.     Correct.
18          Q.     Thank you.  Do you know what
19   kinds of immunogenicity tests were used in
20   this study?
21          A.     If you would --
22                 MR. SANGIAMO:  Object to the
23          form.  You said "this study," do you
24          mean the --
25                 MS. MAHENDRANATHAN:  Oh, thank
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1          you.
2   BY MS. MAHENDRANATHAN:
3          Q.     Do you know what types of
4   immunogenicity tests were used in these 21
5   immunogenicity studies?
6          A.     Yes.
7          Q.     And which -- what types?
8          A.     If you'll turn to page 1012,
9   please.  Under "Assessment of Immunogenicity,"

10   under the third full paragraph you'll see
11   that it says, "Appropriately sensitive
12   enzyme-linked immunoabsorbent assays are
13   used for the measure of the immune response
14   to measles, mumps and rubella."
15          Q.     Enzyme-linked immunoabsorbent
16   assays, can I call that an ELISA assay?
17          A.     Yes.
18          Q.     Is that how it's referenced?
19          A.     Yes.
20          Q.     Do you know what the serostatus
21   cutoff was for the 21 immunogenicity studies?
22          A.     It was the cutoff that was
23   established in the studies by the lab.  I
24   don't remember the cutoff.
25          Q.     You don't remember the cutoff.
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1                 Staying on page 1012, just
2   further down in the paragraph, it says -- so
3   right after appropriately linked --
4   "...enzyme-linked immunoabsorbent assays
5   were used for the measure of the immune
6   response to measles, mumps and rubella," it
7   then says, "The antigens used were
8   representative of wild-type (low passage) or
9   vaccine-type viruses."

10                 Do you know which antigens
11   were used in these 21 immunogenicity
12   studies?
13          A.     The same antigen for all of
14   them.
15          Q.     The same for all of them?
16          A.     Yes.
17          Q.     Do you know which one it was?
18          A.     I believe it's the Jeryl Lynn
19   strain.
20          Q.     Was it a low passage Jeryl
21   Lynn strain?
22          A.     I'm not an expert on the
23   assays.
24          Q.     Understood.  The next sentence
25   says, "For measles and rubella, the assay
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1   cut-offs for determining seroconversion were
2   correlated with levels considered protective
3   in terms of the World Health Organization
4   (WHO) standards."
5                 Does mumps have a level that's
6   considered protective under the WHO standards?
7          A.     Not that I'm aware of.
8          Q.     So looking back to the table
9   of the studies, on page 1013, you don't

10   know -- just to confirm, you don't know what
11   the serostatus cutoff was for each of these
12   studies?
13          A.     It's the same for all of them.
14          Q.     It's the same for all of them?
15          A.     Yes, it is.
16          Q.     Could it be 10 Ab units?
17          A.     I honestly don't remember, I'm
18   sorry.
19          Q.     You don't remember.
20                 Do you know where that
21   serostatus cutoff came from?
22          A.     From the evaluations done in
23   our own laboratory.
24          Q.     What evaluations were those?
25          A.     To determine a cutoff as they
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1   do for these assays.  Again, I'm not an
2   expert in this area.
3          Q.     So there was one methodology
4   of ELISA used for all of these studies?
5          A.     Yes, that's correct.
6          Q.     And they used the serostatus
7   cutoff that was established in Merck's lab?
8          A.     Yes.
9          Q.     Do you know when that was?

10          A.     I don't recall.
11          Q.     Do you know if that serostatus
12   cutoff came out of Protocol 007?
13          A.     It was before that.
14          Q.     It was before that.  Did it
15   come out of Protocol 006?
16          A.     Again, before that.  These
17   studies go back to 1988.
18          Q.     Is there an average level of
19   protection that Merck understands is what
20   the mumps component of Merck's mumps
21   vaccines affords to vaccine recipients?
22                 MR. SANGIAMO:  Object to the
23          form.
24   BY MS. MAHENDRANATHAN:
25          Q.     You can answer if you
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1   understand my question.
2          A.     I am not able to answer that
3   question.  Again, I don't have that expertise.
4          Q.     Does Merck know, does anyone
5   at Merck know the answer to that question?
6                 MR. SANGIAMO:  Object to the
7          form.
8                 THE WITNESS:  I don't know.
9   BY MS. MAHENDRANATHAN:

10          Q.     Has the level of protection
11   afforded by the mumps component of Merck's
12   mumps vaccines changed over time?
13                 MR. SANGIAMO:  Object to the
14          form.  You can answer if you
15          understand the question.
16                 THE WITNESS:  Again, I just
17          went through Tab 11 with you and told
18          you that based on the significant
19          information that's presented here, we
20          don't see any real change in the
21          effectiveness over time.
22   BY MS. MAHENDRANATHAN:
23          Q.     And that is based on studies
24   outside of Merck?
25          A.     Yes.

Page 39

1          Q.     Has Merck done any studies of
2   its own to establish whether the level of
3   protection afforded by the mumps component
4   of Merck's mumps vaccine has changed over
5   time?
6                 MR. SANGIAMO:  Objection to
7          the form.
8                 THE WITNESS:  Not that I'm
9          aware of.

10   BY MS. MAHENDRANATHAN:
11          Q.     Has Merck done any studies to
12   approximate -- strike that.
13                 Merck has conducted serology
14   studies.  Is that correct?
15          A.     That's correct.
16          Q.     And immunogenicity is -- an
17   immunogenicity study would be a serology
18   study?
19          A.     Yes, it would.
20          Q.     What is the relationship
21   between serology results and protection from
22   disease?
23          A.     Again, there's no absolute
24   direct correlate of protection that's been
25   established.

Page 40

1          Q.     So do Merck's immunogenicity
2   studies in any way reflect protection from
3   disease?
4          A.     I think what matters here is
5   the fact that you have a vaccine
6   effectiveness that is quite high, and anyone
7   would tell you that in the vaccine world we
8   rely much more on effectiveness or efficacy
9   data than immunogenicity because it

10   represents the real world use of the vaccine.
11          Q.     So do Merck's serology results
12   reflect protection from the vaccine in any
13   way -- strike that.
14                 Do Merck's serology results
15   reflect the protection afforded by the mumps
16   component of Merck's mumps vaccines in any
17   way?
18          A.     It's not a direct correlate.
19          Q.     Does it have any relationship
20   to protection from disease?
21          A.     I really can't answer that.
22          Q.     How well did Merck's mumps
23   vaccine protect vaccine recipients in 2006?
24          A.     If you will go to -- I believe
25   it's here.  If you'll go to Tab 2.  Sorry,

Page 41

1   wait a minute.  Make that 3.  If you go to
2   Tab 3, you can take a look at the impact of
3   Merck's vaccine since 1968, and overall year
4   on year the CDC has reported that the
5   percent decrease of the vaccine is more than
6   98 percent.
7          Q.     Do you -- there is no row for
8   2006 in this table.  Correct?
9          A.     That's correct.  Yes.

10          Q.     Why is that?
11          A.     I don't know.  The CDC did not
12   make a calculation.  I can tell you that if
13   you do the calculation, if you use the
14   formula at the bottom, you'll come up with
15   approximately 96 percent.  That's a highly
16   effective vaccine.
17          Q.     So where do these calculations
18   come from?
19          A.     They from the "Pink Book."  If
20   you'd like, I can just explain what these
21   really mean.  So they compare the
22   pre-vaccine era annual morbidity which
23   ranges anywhere from about 150,000 cases per
24   year to a high of 212,000 cases per year.
25   Then you look at the percent reduction based
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1   on the number of cases that are actually
2   reported in any given year.  So if you'd
3   like, I can give you -- if you want to take
4   row 9, for example, row 9 would have been
5   the number of pre-vaccine era cases, 162,000
6   roughly, minus the number of cases in a
7   given year, 2,528, and then you divide that
8   by the number in the pre-vaccine era, the
9   same number, 162,344.  That gives you a

10   98 percent reduction.
11          Q.     What chapter of the "Pink
12   Book" is this calculation in?
13          A.     These are actually in the
14   appendices in the "Pink Book."  The
15   reference should be here for you.
16          Q.     Do you know why from row
17   number 8 to row number 9 the pre-vaccine era
18   annual morbidity went up?
19          A.     I only know that they change
20   the number.  And if you take a look here
21   again at the footnote at the bottom, it's
22   based on a publication by Roush in JAMA,
23   November of 2007.  The difference, as I
24   understand it, is that the 152,000 number
25   represents the number of cases reported in

Page 43

1   1968; whereas the 162,000 number represents
2   an average of 1963 to 1968.
3          Q.     So I have a document here that
4   I'm going to mark as Exhibit 3.
5                       -  -  -
6                 (Exhibit 30(b)(6)(4)-3,
7          Reported Cases and Deaths from
8          Vaccine Preventable Diseases, United
9          States, 1950-2013, was marked for

10          identification.)
11                       -  -  -
12   BY MS. MAHENDRANATHAN:
13          Q.     So I got this document from
14   the CDC website, the "Pink Book" section.
15   Do you know what this document is?
16          A.     It's from the "Pink Book,"
17   yes.
18          Q.     So if you go to page -- well,
19   it says, "Appendix E-3," and it has, it
20   lists mumps incidents starting from 1968.
21          A.     Correct.
22          Q.     And then on E-4 it goes
23   through 2013.  Do you see for 2006 it lists
24   that there were 6,584 cases of mumps
25   reported to the CDC?

Page 44

1          A.     Yes, I do.
2          Q.     We don't have the calculation
3   on the table in Tab 3, but is it your
4   understanding that if we did this
5   calculation, the percent decrease would be
6   greater than 96 percent?
7          A.     It's approximately 96 percent.
8          Q.     Approximately 96 percent.
9          A.     Yes.

10          Q.     Would -- but would the percent
11   decrease change depending on which years you
12   used as your pre-vaccine era reference year?
13          A.     Yes, it would.  But recognize
14   that the numbers that are here, most of them
15   are based on the lower number, the 152,000.
16   So, if anything, if I go to the 212,000
17   that's footnoted in asterisk number two, the
18   rate would be even higher.
19          Q.     Where did the pre-vaccine era
20   annual morbidity data came from?
21          A.     It came from the CDC,
22   recognizing that the 162,000 number comes
23   from a publication by Roush in JAMA,
24   November 14, 2007.
25          Q.     And the 152,209 number, do you

Page 45

1   know where it came from?
2          A.     It appears to be right here.
3          Q.     Do you know why there's no
4   data in this column before 1967?
5          A.     My understanding is it's not a
6   reportable disease, but obviously there's a
7   -- for some of this information.  I don't
8   know the specifics.
9          Q.     Do you know what appendix this

10   percent decrease information comes from?
11          A.     As I recall, it varies from
12   year to year.  It's in the appendices.  I
13   can't tell you the specific appendix for
14   each one of these.
15          Q.     In your opinion, does this
16   information tell you how well the mumps
17   component of Merck's mumps vaccine protects
18   vaccine recipients from mumps in 2006?
19          A.     I'm sorry, I'm not following.
20          Q.     I'm sorry.  Let me ask that
21   again.
22                 Your Tab 3, the table in
23   Tab 3 --
24          A.     Yes.
25          Q.     -- that you created with

12 (Pages 42 - 45)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5361

Case: 23-2553     Document: 43     Page: 460      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 460      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 46

1   counsel compiled from information from the
2   "Pink Book," does this table indicate
3   your -- Merck's understanding of how well
4   the mumps component of Merck's mumps vaccine
5   protects vaccine recipients from mumps?
6          A.     Not this table specifically,
7   but the table that references these specific
8   reductions does.
9          Q.     So your table is with the

10   reductions?
11          A.     Correct.
12          Q.     Does this reflect Merck's
13   understanding of how well the mumps
14   component of Merck's mumps vaccines
15   protected vaccine recipients in 2006?
16          A.     Again, it's not on here for
17   2006.
18          Q.     So how well did Merck's mumps
19   vaccine protect vaccine recipients in 2006?
20          A.     Based on the numbers that I
21   just described for you and doing the math,
22   using the numbers that are here, for the
23   6,000 plus cases, you get about a 96 percent
24   reduction.  That's an excellent reduction in
25   disease.
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1          Q.     Is there anything else that
2   forms the basis of Merck's understanding for
3   how well the mumps component of its mumps
4   vaccine protects vaccine recipients from
5   Merck -- strike that.  Let me try it again.
6                 Is there anything else that
7   forms the basis of Merck's understanding of
8   how well the mumps component of Merck's
9   mumps vaccine protected vaccine recipients

10   from mumps in 2006?
11                 MR. SANGIAMO:  Object to the
12          form.
13                 THE WITNESS:  Again, I would
14          refer you to the document I
15          referenced already which is the
16          vaccine effectiveness over time,
17          Tab 11.  That, to me, is the best
18          representations based on the multiple
19          studies that have been done that says
20          a single dose is about 78 percent
21          effective and a two dose is about
22          88 percent effective.
23   BY MS. MAHENDRANATHAN:
24          Q.     So the effectiveness studies
25   conducted outside of Merck and the disease
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1   reduction forms the universe of information
2   that is the basis for Merck's understanding
3   of how well the mumps component of its mumps
4   vaccines have protected vaccine recipients
5   over time?
6          A.     Yes.
7          Q.     Do immunogenicity results
8   inform Merck's understanding of how well the
9   mumps component of its vaccines has worked

10   over time?
11          A.     Yes.
12          Q.     Which immunogenicity results?
13          A.     The ELISA assay.
14          Q.     And how does an ELISA assay
15   determine whether someone is protected?
16          A.     Again, I'm really not an
17   expert on assays.
18          Q.     You have an understanding of
19   what a serostatus cutoff is?
20          A.     Yes.
21          Q.     If a person's post-vaccination
22   serum is measured above the serostatus
23   cutoff in a particular ELISA, does that
24   indicate that person is protected from
25   mumps?

Page 49

1          A.     It means they seroconverted.
2          Q.     Does that have any
3   relationship to protection from mumps?
4          A.     Again, it's a surrogate.
5   That's all it is.
6          Q.     Does it parallel protection
7   from mumps?
8          A.     I believe it does, yes.  Not
9   as a direct one-to-one.  But if you get a

10   positive, you should be generally positive.
11          Q.     Would serology results from
12   Merck's ELISA tests have clinical relevance
13   if they indicated that a person seroconverted?
14          A.     Yes.
15          Q.     Even though they are not a
16   correlate of protection?
17          A.     Correct.
18          Q.     Why is that?
19          A.     Immunogenicity has been used
20   with the agreement with regulatory agencies
21   as a means by which to look at bridging
22   between products, for example.  So we look
23   at comparison of immunogenicity for MMR
24   versus MMR/V, for example, it's routinely
25   accepted by regulatory agencies as an
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1   appropriate endpoint when you can't do an
2   efficacy study.
3          Q.     So would the results of an
4   ELISA assay in any way reflect protection
5   from mumps?
6          A.     Again, there's a parallel that
7   is not an absolute.
8          Q.     Are three doses of Merck's
9   mumps vaccine more effective at preventing

10   mumps than two doses?
11          A.     If you'd like to turn to
12   Tab 15, on the first page are three
13   different studies that looked at the vaccine
14   effectiveness of a third dose.  These were
15   studies done between -- or published between
16   2012 and 2017.  What you can see is that the
17   vaccine effectiveness of a third dose, which
18   is shown in the far right column, ranges
19   from 61 to 88 percent.
20          Q.     Is this range of effectiveness
21   greater than the effectiveness range
22   associated with two doses of Merck's mumps
23   vaccine?
24          A.     The two dose is, again, about
25   88 percent.  That's based on a large number
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1   of studies.  This is based on a small number
2   of studies.  It's probably comparable.
3          Q.     Does Merck know whether three
4   doses of the mumps vaccine is more effective
5   at preventing mumps than two doses?
6          A.     Based on the data that's shown
7   here.
8          Q.     What is its understanding?
9          A.     That we have a 78 percent

10   efficacy of three doses.
11          Q.     How does that compare to two
12   doses?
13          A.     Again, the number seems to be
14   comparable.  This is a very small and,
15   again, so far not a long-term follow up.
16          Q.     What is Merck's position on
17   whether -- strike that.
18                 What is Merck's position on
19   whether to implement a third dose of its
20   mumps vaccine?
21                 MR. SANGIAMO:  Object to the
22          form.
23   BY MS. MAHENDRANATHAN:
24          Q.     You can answer if you
25   understand my question.
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1          A.     We support the recommendations
2   of the ACIP.
3          Q.     What is ACIP's recommendation?
4          A.     Currently the recommendation
5   is to use a third dose in outbreak
6   situations.
7          Q.     Do you support -- strike that.
8                 Is it Merck's position that
9   there should be widespread third dose

10   vaccination?
11          A.     Again --
12                 MR. SANGIAMO:  Object to the
13          form.
14                 THE WITNESS:  I really can't
15          speculate on that.
16   BY MS. MAHENDRANATHAN:
17          Q.     What's Merck's position?
18                 MR. SANGIAMO:  Is that in the
19          notice?
20                 MS. MAHENDRANATHAN:  In Topic
21          4, "Merck's consideration of possible
22          solutions for or responses to the
23          mumps outbreaks...."
24                 MR. SANGIAMO:  Your question
25          is whether -- what Merck's position

Page 53

1          is on the use of a third dose to
2          prevent outbreak, is that your
3          question?  I think she already
4          testified it was reported that Merck
5          supports the ACIP position on there.
6   BY MS. MAHENDRANATHAN:
7          Q.     My question is whether Merck
8   supports widespread third dose vaccination,
9   not limited solely to the outbreak setting

10   in an effort to prevent mumps outbreaks?
11          A.     Again, I said before, we
12   support the ACIP recommendation which at the
13   present time is for outbreaks only.
14          Q.     So Merck's position is not
15   that it is necessary to have widespread
16   third dose vaccination in an effort to
17   prevent mumps outbreaks?
18          A.     I really can't answer that.
19          Q.     I'm trying to ask you is Merck
20   for a third dose or it's against a third
21   dose widespread vaccination?
22                 MR. SANGIAMO:  To prevent
23          outbreaks.
24   BY MS. MAHENDRANATHAN:
25          Q.     To prevent outbreaks.

14 (Pages 50 - 53)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5363

Case: 23-2553     Document: 43     Page: 462      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 462      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 54

1          A.     Again, we support the
2   recommendation of the ACIP.  If they make a
3   recommendation for use of the vaccine in a
4   certain way, we follow it.
5          Q.     So Merck has no opinion on
6   whether it should be used, it will only
7   follow the ACIP's recommendation?
8                 MR. SANGIAMO:  Object to the
9          form.

10   BY MS. MAHENDRANATHAN:
11          Q.     Does Merck produce a monovalent
12   mumps vaccine?
13          A.     No.
14          Q.     Why not?
15          A.     We stopped production in 2009
16   based on the recommendations actually from
17   the ACIP that the trivalent vaccine was the
18   most important vaccine to be used.
19          Q.     So when vaccine recipients get
20   a third dose of Merck's mumps vaccine,
21   they're receiving also a third dose of
22   measles and rubella vaccine?
23          A.     Yes.
24          Q.     How does -- strike that.
25                 What is Merck's understanding
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1   of how well the mumps component of Merck's
2   mumps vaccine protects vaccine recipients
3   from mumps as compared to how well the
4   measles component works?
5          A.     As I said before, the numbers
6   are there, 78 percent for one dose and
7   88 percent for two doses.  I don't think you
8   can really make a comparison between mumps
9   and measles.  They're very different

10   diseases.
11          Q.     Why is that?
12          A.     They're different viruses.
13   They have different modes of transmission.
14   They have different complications.  They
15   have different incubation periods.
16          Q.     How does that impact the
17   vaccine's ability to protect from disease?
18          A.     I'm sorry, I don't understand
19   your question.
20          Q.     You were describing differences
21   between measles disease and mumps disease.
22   How do those disease differences impact the
23   vaccine's ability to protect vaccine
24   recipients from disease?
25          A.     Every virus is different.

Page 56

1          Q.     And so the effectiveness of
2   the vaccine is somehow hinged to the
3   characteristics of the virus?
4          A.     Yes.
5          Q.     What characteristics of mumps
6   virus distinction issue it from measles such
7   that the measles vaccine has a different
8   protectiveness than the mumps vaccine?
9                 MR. SANGIAMO:  I'm going to

10          object that this is outside the scope
11          of this notice.  She was not asked to
12          be prepared to make comparisons
13          between mumps vaccine and measles
14          vaccine.
15   BY MS. MAHENDRANATHAN:
16          Q.     But Merck has an understanding
17   of how well its mumps vaccine works?
18          A.     Yes, as I just said before.
19          Q.     But Merck is unable to compare
20   how well its mumps vaccine works to other
21   vaccines?
22                 MR. SANGIAMO:  I'm going to
23          instruct her not to answer that.
24          That's beyond the scope of this
25          notice.  If you can show me how it's
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1          in the scope of the notice, then I'll
2          let her answer.
3                 You're asking her to make
4          comparisons to other vaccines.  She's
5          not called upon to do that.  She's
6          called upon to talk about the
7          effectiveness of this vaccine.
8                 MS. MAHENDRANATHAN:  But her
9          understanding of how well this

10          vaccine works is colored by her vast
11          experience with other vaccines.  It's
12          fair to ask her to compare if that
13          reflects her understanding and
14          Merck's understanding of a vaccine.
15                 MR. SANGIAMO:  She's not
16          answering that question.
17                 MS. MAHENDRANATHAN:  Is it
18          your position that her understanding
19          of the vaccine has nothing to do with
20          her understanding of other vaccines,
21          her vast vaccine experience?
22                 MR. SANGIAMO:  She's testifying
23          on behalf of Merck.  She was asked to
24          come prepared to testify about the
25          effectiveness of the mumps component

15 (Pages 54 - 57)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5364

Case: 23-2553     Document: 43     Page: 463      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 463      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 58

1          of Merck's mumps-containing vaccines.
2          She's doing that.  If you're asking
3          for a comparison between one virus
4          and another virus and why one vaccine
5          might work better than another
6          vaccine when they involved in
7          viruses, those are complicated issues
8          requiring studies, and she's not been
9          called upon to be prepared to testify

10          about that.
11                 MS. MAHENDRANATHAN:  I'm
12          asking about Merck's own vaccines.
13          I'm asking about the vaccine in the
14          same, you know, trivalent.  Merck
15          doesn't have an understanding, she's
16          not prepared to speak to her
17          understanding of how measles work
18          compared to the other vaccines in the
19          same trivalent?
20                 MR. SANGIAMO:  That's correct.
21          She was not asked to be prepared to
22          speak to that.
23                 THE WITNESS:  Could we take a
24          break, please?
25                 MS. MAHENDRANATHAN:  Sure.

Page 59

1                 THE WITNESS:  Thank you.
2                 VIDEOGRAPHER:  The time is now
3          11:36.  We're going off the video
4          record.
5                      -  -  -
6                 (A recess was taken.)
7                      -  -  -
8                 VIDEOGRAPHER:  The time is now
9          11:48.  This begins media unit number

10          two.
11   BY MS. MAHENDRANATHAN:
12          Q.     So earlier when I asked you
13   about Merck's understanding of how well its
14   vaccine works, you pointed me to a tab of
15   effectiveness information.  What tab is that
16   again?
17          A.     That would be Tab 11.
18          Q.     Thank you.  So does Merck's
19   understanding of vaccine effectiveness come
20   solely from these studies?
21          A.     Yes.
22          Q.     Merck doesn't do any of its
23   own effectiveness studies?
24          A.     No.  Let me perhaps add here
25   the importance of the role of the Centers
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1   for Disease Control.  If I could take you
2   back to Tab 1 if I may for a minute.
3                 Again, recalling what's here,
4   the mission statement, if you turn to
5   particularly the page after the first yellow
6   sheet labeled, National Center for
7   Immunization and Respiratory Diseases.
8          Q.     I'm here.
9          A.     Okay.  Good.  CDC is a

10   world-renowned organization that does this
11   type of research.  And importantly, if you
12   look at what's highlighted in yellow here on
13   the first page, they respond to these
14   outbreaks domestically and aboard.
15                 If you want to go further back
16   with me, please, to the other highlights.
17   Page 8, specifically the division of viral
18   disease, they conduct surveillance under
19   Item 1, estimate vaccine effectiveness.
20   They provide consultation and support and
21   participate in investigations and national
22   and international outbreaks.
23                 The point here is that the CDC
24   has the absolute expertise in looking at
25   outbreaks.  They work very well with the
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1   state and local health departments.  They are
2   oftentimes called in by states to help them
3   with outbreak investigations.  Importantly
4   is that the CDC also has a group called the
5   Epidemic Intelligence Service, EIS.
6   Individuals are trained in investigating
7   outbreaks, emergence of new diseases.  The
8   CDC also has diagnostic laboratories to
9   support all of this work.  The CDC is

10   clearly recognized as the global expert in
11   evaluation of outbreaks.
12          Q.     And so is Merck's understanding
13   of how well its own mumps vaccine works
14   reliant on information from the CDC?
15                 MR. SANGIAMO:  Object to the
16          form.
17                 THE WITNESS:  Yes.
18   BY MS. MAHENDRANATHAN:
19          Q.     And Merck's understanding of
20   how well its own Merck's mumps vaccine works
21   is based solely on information from the CDC?
22                 MR. SANGIAMO:  Object to the
23          form.
24   BY MS. MAHENDRANATHAN:
25          Q.     If you understand that question,
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1   you can answer.
2          A.     Again, it's the CDC, it's the
3   WHO, it's all of these publications that are
4   here, the majority of which do come from the
5   CDC.
6          Q.     Solely an outside organization?
7          A.     Yes.
8          Q.     And Merck does not conduct its
9   own studies to ensure the effectiveness of

10   its mumps vaccine?
11                 MR. SANGIAMO:  Object to the
12          form.
13   BY MS. MAHENDRANATHAN:
14          Q.     If you understand, you can
15   answer my question.
16                 MR. SANGIAMO:  Would you just
17          read back that question, please?
18                      -  -  -
19                 (The court reporter read the
20          pertinent part of the record.)
21                      -  -  -
22                 MR. SANGIAMO:  Object to the
23          form.
24   BY MS. MAHENDRANATHAN:
25          Q.     Did you understand my question?

Page 63

1          A.     I understand your question.
2   Again, evaluation of effectiveness is a role
3   that's been given to state, local health
4   departments as well as the CDC.  We do not
5   have that basic jurisdiction, if you will.
6          Q.     So expanding that a little
7   broader, does Merck conduct its own studies
8   to ensure how well its vaccine protects
9   vaccine recipients from mumps?

10                 MR. SANGIAMO:  Object to the
11          form.
12   BY MS. MAHENDRANATHAN:
13          Q.     Does that make sense?
14                 MR. SANGIAMO:  To ensure how
15          well?
16                 MS. MAHENDRANATHAN:  Let me
17          reask that.  Let me reask that.
18   BY MS. MAHENDRANATHAN:
19          Q.     Does Merck conduct its own
20   studies to assess how well its mumps vaccine
21   protects recipients from mumps?
22                 MR. SANGIAMO:  Object to the
23          form.
24   BY MS. MAHENDRANATHAN:
25          Q.     Do you understand my question?

Page 64

1          A.     Not really.
2          Q.     Do you understand what it
3   means to assess protection from mumps
4   disease?
5          A.     Again, the best way to
6   understand how a vaccine works is in the
7   real world setting and do vaccine
8   effectiveness studies, which is exactly what
9   the CDC and others have done.

10          Q.     So Merck's understanding of
11   how well its mumps vaccine works is based
12   only on effectiveness?
13          A.     That's the most important
14   endpoint that anyone can use to look at how
15   a vaccine works.  Effectiveness is more
16   important than any other endpoint, describes
17   the real world use of a vaccine.
18          Q.     So is Merck's understanding of
19   how well its vaccine works based on anything
20   else?
21          A.     We obviously use our
22   additional immunogenicity data to look at
23   trends over time.  We use it to make
24   comparisons to other vaccines.  Effectiveness
25   is a very important endpoint.

Page 65

1          Q.     So Merck's understanding of
2   how well its mumps vaccine works is based
3   partially on its own immunogenicity studies?
4          A.     Yes.
5          Q.     Are these studies all ELISA
6   studies?
7          A.     There was a small number of
8   studies using the neutralization assay.
9          Q.     Are you familiar with those

10   studies?
11          A.     Not in great detail, no.
12          Q.     Are any of those studies from
13   Protocol 007?
14          A.     Yes.
15          Q.     And does Merck rely on the
16   results of that neutralization in part to
17   form its understanding of how well its mumps
18   vaccine protects vaccine recipients from
19   mumps?
20          A.     Let me take you to, if I may,
21   I think it's here, the Interrogatory Number
22   2, Tab 14, please.  Again, this shows the
23   information from the ELISA results in Table
24   1.  There's a small paragraph on page 1 that
25   describes the neutralization results that
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1   were performed.  Please recognize that they
2   range from 89 to 92 percent in Protocol
3   002 -- sorry, in Protocol 007.  Excuse me.
4          Q.     So this is on page 1 at Tab 14
5   in the narrative?
6          A.     Yes.
7          Q.     In the narrative it notes,
8   53 percent to 96.3 percent (MMR II Protocol
9   006).  Does that reflect the PRN results

10   from Protocol 006?
11          A.     Yes, it does.  Please
12   recognize the note at the bottom which is
13   that this was tested a bunch of different
14   strains.  And importantly, if you look at
15   the one that says Merck Jeryl Lynn wild
16   type, it's 96 percent.
17          Q.     Why does the strain tested
18   matter?
19          A.     Because the strain that
20   happens in the field may not be exactly the
21   same strain as we have in the vaccine.
22          Q.     Is the strain that is
23   reflected in the field in the current
24   outbreaks the same as the strain in the
25   vaccine?

Page 67

1          A.     No.
2                 MR. SANGIAMO:  Object to the
3          form.
4   BY MS. MAHENDRANATHAN:
5          Q.     Why did Merck test against a
6   number of different vaccine strains?
7                 MR. SANGIAMO:  That's outside
8          of the scope.
9   BY MS. MAHENDRANATHAN:

10          Q.     Did Merck test against a
11   number of different vaccine strains in
12   Protocol 006 to understand how well its
13   mumps vaccine protects recipients from
14   mumps?
15                 MR. SANGIAMO:  That's outside
16          the scope.  She was not asked to be
17          prepared to testify on Protocol 006.
18                 MS. MAHENDRANATHAN:  I'm
19          interested in Merck's understanding
20          if that's based at all on Protocol
21          006.  If you're not prepared to
22          answer, then that's what it is.
23                 THE WITNESS:  I'm really not
24          prepared to answer.
25   BY MS. MAHENDRANATHAN:

Page 68

1          Q.     Later in that same line, it
2   notes 89.3 percent to 92.2 percent (MMR II
3   Protocol 007).  Does this reflect the plaque
4   reduction neutralization PRN assay results
5   from Protocol 007?
6          A.     Yes.
7          Q.     And this -- does this form
8   part of the basis of Merck's understanding
9   of how well its mumps vaccine works?

10          A.     The study was done to look at
11   the neutralization results to determine what
12   the end expiry of the product was going to
13   be.
14          Q.     So we came to this tab because
15   I asked you if Merck had done its own
16   studies to assess how well the vaccine works,
17   and you had pointed me to immunogenicity
18   studies?
19          A.     Yes.
20          Q.     So would you say that the
21   results from this PRN formed the basis of
22   Merck's understanding, at least in part, of
23   how well its mumps vaccine works?
24                 MR. SANGIAMO:  Object to the
25          form.

Page 69

1   BY MS. MAHENDRANATHAN:
2          Q.     Did you understand my question?
3          A.     Not really.
4          Q.     Is Merck's understanding of
5   how well its mumps vaccine works to protect
6   recipients from disease based in part on
7   these immunogenicity studies?
8                 MR. SANGIAMO:  Object to the
9          form.

10                 THE WITNESS:  Understanding of
11          the vaccine's effectiveness is what
12          matters.  And that's the data that
13          I've said before, again, 78 percent
14          for a single dose and 88 percent for --
15   BY MS. MAHENDRANATHAN:
16          Q.     I understand --
17          A.     -- two doses.
18          Q.     Sorry to interrupt.
19                 I understand what matters, but
20   I'm interested to know if these PRN results
21   in any way inform Merck's understanding of
22   how well its vaccine protects recipients
23   from mumps?
24                 MR. SANGIAMO:  Object to the
25          form.
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1   BY MS. MAHENDRANATHAN:
2          Q.     Did you understand my question?
3          A.     I really can't answer that.
4          Q.     So just to confirm, you cannot
5   tell me whether Merck's understanding of how
6   well its mumps vaccine protects vaccine
7   recipients from Merck -- from mumps --
8   strike that.  Let me start over.
9                 I just want to confirm that

10   you cannot tell me whether the mumps
11   component of Merck's mumps vaccine -- strike
12   that.
13                 I'm going to try again.  Can
14   you tell me whether Merck's understanding of
15   how well the mumps component of Merck's
16   mumps vaccine protects recipients from mumps
17   is based at least in part in the results
18   from the PRN study in Protocol 007?
19          A.     Understanding of how this
20   vaccine works is based on aggregate data,
21   both the effectiveness, the efficacy and the
22   immunogenicity of data.
23          Q.     Is this PRN data included in
24   that aggregate?
25                 MR. SANGIAMO:  Object to the
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1          form.  Are you talking about 007 PRN
2          data?
3                 MS. MAHENDRANATHAN:  Yes.
4                 THE WITNESS:  Yes, it's part
5          of our database.
6   BY MS. MAHENDRANATHAN:
7          Q.     So I'm just going clean that
8   up because you fixed my question for me.
9                 So to conform, the PRN results

10   from Protocol 007 are part of your database
11   of information that inform your understanding
12   of how well the mumps component of Merck's
13   mumps vaccine works?
14          A.     Yes.
15          Q.     Would it impact your
16   understanding of how well the vaccine works
17   to know that the results of this study were
18   in any way falsified?
19          A.     I have no reason to believe
20   that these results were falsified.
21          Q.     If they were, would it impact
22   your understanding of how well the mumps
23   component of Merck's mumps vaccine works?
24          A.     If they're inadequate results
25   or inappropriate results, we would exclude
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1   them from our understanding.
2          Q.     If there were inadequate results
3   or inappropriate results, would it be proper
4   for Merck to use those results in any way?
5                 MR. SANGIAMO:  What topic is
6          this related to right now?
7                 MS. MAHENDRANATHAN:  I'm just
8          following up --
9                 MR. SANGIAMO:  Sounds like

10          you're asking questions about
11          Protocol 007.
12                 MS. MAHENDRANATHAN:  Okay.
13                 MR. SANGIAMO:  So what are you
14          asking or direct me to the topics
15          that you're asking?
16                 MS. MAHENDRANATHAN:  I'll
17          reframe.
18   BY MS. MAHENDRANATHAN:
19          Q.     So if the results, the PRN
20   results from Protocol 007 were improper in
21   any way, they should not be included in
22   Merck's understanding of how well its
23   vaccine works?
24                 MR. SANGIAMO:  Objection.  It
25          also calls for speculation, and it's
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1          an imprecise hypothetical question.
2   BY MS. MAHENDRANATHAN:
3          Q.     Okay.  Let's try again.
4                 Does Merck make representations
5   about how well its vaccine works based on
6   its own understanding of how well the
7   vaccine works?
8          A.     Information on our product is
9   what's shown in our package circular.

10          Q.     Is there any other information
11   that Merck represents based on its own
12   understanding of how well its vaccine works?
13                 MR. SANGIAMO:  On the package
14          circular?
15                 MS. MAHENDRANATHAN:  Anywhere.
16                 MR. SANGIAMO:  Well, where is
17          that?
18                 MS. MAHENDRANATHAN:  So my
19          question is, if Merck makes
20          representations based on its
21          understanding.  So I'm just trying to
22          get to if the representations that
23          Merck makes are related to their
24          understanding or separate from their
25          understanding.
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1                 MR. SANGIAMO:  What
2          representations?  Marketing
3          representations?
4                 MS. MAHENDRANATHAN:  Sure.
5                 MR. SANGIAMO:  That's not on
6          here.
7                 MS. MAHENDRANATHAN:  No, but
8          I'm asking about Merck's understanding
9          and how it represents its understanding.

10                 MR. SANGIAMO:  You can ask her
11          about Merck's understanding.  I'm
12          objecting to your questions about
13          representations Merck makes -- Merck
14          makes other than on the labels.
15   BY MS. MAHENDRANATHAN:
16          Q.     Okay.  All right.  So I'm
17   going to get to the labels, but really
18   quickly before I do, there is a number of
19   PowerPoints in this binder that you've given
20   us.
21          A.     Uh-huh.
22          Q.     There's one in Tab 7.  There's
23   one in Tab 8.  There's one in Tab 9.
24   There's one in Tab 10.  I think that's all
25   of them.  Were any of these PowerPoints
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1   created by Merck?
2          A.     No.  No.
3          Q.     I just have one more document
4   on this topic.  I'm going to mark this as
5   Exhibit 4.
6                       -  -  -
7                 (Exhibit 30(b)(6)(4)-4,
8          Effectiveness of a Third Dose of MMR
9          Vaccine for Mumps Outbreak Control,

10          was marked for identification.)
11                       -  -  -
12   BY MS. MAHENDRANATHAN:
13          Q.     Do you know what this document
14   is?
15          A.     I do.
16          Q.     What is it?
17          A.     A recent publication on the
18   "Effectiveness of a Third Dose of MMR.. for
19   Mumps Outbreak Control."
20          Q.     Who wrote this article?
21          A.     Dr. Cardemil from the CDC.
22          Q.     Does this reflect the results
23   of a CDC study?
24          A.     As I understand it, yes.
25          Q.     I'm going to look at some of
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1   the vaccine effectiveness results, they're

2   on page 950 and 951.

3                 Let me know if you need time

4   to read it.

5          A.     Specific paragraphs that you'd

6   like me to look at?

7          Q.     I'm looking in particular

8   on -- in the second paragraph of the

9   "VACCINE EFFECTIVENESS" section on page 951

10   which is right above the "DISCUSSION"

11   section?

12          A.     Correct.  Yes.

13          Q.     I'm looking at the latter part

14   of that paragraph where it says -- it

15   indicates that the effectiveness amongst

16   students in the study who have received the

17   second dose of MMR more than 13 years or

18   before the outbreak was 31.8 percent.  Do

19   you see where that is?

20          A.     Yes, I do.

21          Q.     Is it Merck's understanding

22   that the effectiveness of the mumps

23   component of its mumps vaccine can be as low

24   as 31.8 percent?

25                 MR. SANGIAMO:  Object to the
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1          form.
2                 THE WITNESS:  These are the
3          results from one study.  I'll take
4          you back to Tab 11, if I may, again,
5          to remind you that even with the
6          study included, if you go to the last
7          page of Tab 11, page 9 specifically,
8          this particular result is acknowledged,
9          but you still end up with an

10          effectiveness of 88 percent as a
11          median with a range between 31 and 95
12          percent.  So, again, this is one
13          study you would look at the aggregate
14          data rather than the results of any
15          one particular study.
16   BY MS. MAHENDRANATHAN:
17          Q.     So the range of effectiveness
18   that Merck is aware of goes anywhere from 31
19   to 95 percent?
20          A.     Correct.
21          Q.     What is Merck's understanding
22   regarding, on average, how well someone is
23   protected from mumps by vaccination by the
24   mumps vaccine?
25          A.     So, again, refer you right
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1   back to this.  This is directly from the
2   CDC.  They're saying that the median is
3   88 percent.  They basically say on their
4   website that nine out of ten people are
5   protected against -- protected over the use
6   of this vaccine.  It's a highly effective
7   vaccine.
8          Q.     So Merck's understanding is
9   that nine out of ten people --

10          A.     Yes.
11          Q.     -- are protected with
12   vaccination?
13          A.     Yes.
14          Q.     And that understanding comes
15   from the CDC?
16          A.     It comes from the information
17   they've compiled, yes.
18                       -  -  -
19                 (Exhibit 30(b)(6)(4)-5,
20          Package Circular for MMR II, was
21          marked for identification.)
22                       -  -  -
23   BY MS. MAHENDRANATHAN:
24          Q.     So I'm going to mark this
25   document as Exhibit 5.
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1          A.     Yes.

2          Q.     Do you know what this document

3   is?

4          A.     Package circular for MMR II.

5          Q.     And do you know if this is the

6   current circular for MMR II?

7          A.     I'm guessing it is based on

8   the data on the last page, shows it was

9   revised in May of 2017.

10          Q.     So I want to point you to,

11   under the "CLINICAL PHARMACOLOGY" section,

12   page 1, your first sentence of the third

13   paragraph it says, "Clinical studies of 284

14   triple seronegative children, 11 months to

15   7 years of age, demonstrated that MMR II is

16   highly immunogenic and generally well

17   tolerated."

18                 Do you see that?

19          A.     Yes, I do.

20          Q.     In Merck's opinion, is it true

21   that MMR II is highly immunogenic?

22          A.     Yes.

23          Q.     So this is an accurate

24   statement?

25          A.     Yes, it is.
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1          Q.     Is it a complete statement
2   reflecting Merck's understanding?
3                 MR. SANGIAMO:  Object to the
4          form.
5   BY MS. MAHENDRANATHAN:
6          Q.     Do you understand my question?
7          A.     It's a complete --
8                 MR. SANGIAMO:  Could you
9          repeat your question, please?

10   BY MS. MAHENDRANATHAN:
11          Q.     Sure.  Is this statement,
12   MMR II is highly immunogenic -- strike that.
13                 Is this statement, MMR II is
14   highly immunogenic, is that a complete
15   statement?
16                 MR. SANGIAMO:  Object to the
17          form.
18   BY MS. MAHENDRANATHAN:
19          Q.     So do you agree with the
20   statement that MMR II is highly immunogenic?
21          A.     Yes, based on the data that's
22   shown here.
23          Q.     What does highly immunogenic
24   mean?
25          A.     It's probably -- it's an

Page 81

1   arbitrary term but it probably means that it
2   has an immunogenicity rate greater than 90
3   percent.
4          Q.     Is it true that MMR II is
5   still highly immunogenetic today?
6          A.     Yes, it is.
7          Q.     And it's true with respect to
8   the mumps component of MMR II, that it is
9   highly immunogenic today?

10          A.     Yes.
11          Q.     What is Merck's basis for its
12   understanding that the mumps component of
13   MMR II is highly immunogenic today?
14          A.     Take you back to the
15   publication as well as the documents under
16   -- start with Tab 12 again.  That same
17   publication.  If you go back to those same
18   20 studies referred to on page 1015, these
19   are studies that were done over a 21-year
20   period.  You can see that the immunogenicity
21   of mumps range from 97.7 to 100 percent for
22   mumps over that time period.  Again, the
23   analysis of immunogenicity over time
24   indicated there was no change in the
25   performance of the measles, mumps or rubella

21 (Pages 78 - 81)

Veritext Legal Solutions
212-279-9424 www.veritext.com 212-490-3430

Appx5370

Case: 23-2553     Document: 43     Page: 469      Date Filed: 11/01/2023Case: 23-2553     Document: 79-5     Page: 469      Date Filed: 12/26/2023



HIGHLY CONFIDENTIAL - ATTORNEYS' EYES ONLY

Page 82

1   components in the vaccine.
2          Q.     So the clinical -- strike that.
3                 In the circular, does it cite
4   these 20, 21 ELISA studies?
5          A.     No, it does not.
6          Q.     What does it cite?
7          A.     The original studies that were
8   done with the product prior to licensure.
9          Q.     When were those studies

10   conducted?
11          A.     In the mid '70s I want to
12   guess.
13          Q.     What kind of studies were
14   those?
15          A.     Clinical trials prior to
16   licensure.
17          Q.     Were they ELISA studies?
18          A.     As it's indicated here in this
19   particular case, they were done with the
20   neutralization assay.
21          Q.     Merck relies on these initial
22   clinical studies and the results of the 20
23   studies listed in the article in Tab 12 --
24          A.     Yes.
25          Q.     -- to form its understanding
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1   that MMR II is highly immunogenic?
2          A.     Yes.
3          Q.     Does Merck rely on any PRN
4   results since the early clinical studies to
5   inform its opinion that MMR II is highly
6   immunogenic?
7          A.     Again, supporting information.
8   The neutralization results are clearly shown
9   here, it was 96 percent.

10          Q.     So the supporting information
11   is the clinical studies referenced at the
12   beginning of the sentence?
13          A.     Yes.
14          Q.     And did you say when those
15   studies were conducted?
16          A.     Somewhere in the mid '70s.  I
17   don't know exactly.
18          Q.     Mid '70s.  Thank you.
19                 So the next sentence says, In
20   these studies, a single injection of the
21   vaccine-induced measles hemoagglutination-
22   inhibition (HI) antibodies in 95 percent,
23   mumps neutralizing antibodies in 96 percent,
24   and rubella HI antibodies in 99 percent of
25   susceptible persons.

Page 84

1                 Is it true that a single
2   injection of the MMR vaccine induces mumps
3   neutralizing antibodies in 96 percent of
4   susceptible persons?
5          A.     Based on the results of this
6   trial, yes.
7          Q.     So this is an accurate
8   representation of PRN results induced by a
9   single injection of MMR II?

10          A.     Based on the study that's
11   presented here, yes.
12          Q.     So is this still true today?
13                 MR. SANGIAMO:  Object to the
14          form.
15   BY MS. MAHENDRANATHAN:
16          Q.     Is it still true today that a
17   single injection of MMR II will induce mumps
18   neutralizing antibodies in 96 percent of
19   susceptible persons?
20          A.     Again, if I go back to the tab
21   where we showed you the results, if I can
22   put my hands on it one more time,
23   Interrogatory 2 under Tab 14, you see from
24   Protocol 007 that the range was between 89
25   and 92 percent by a PRN assay.

Page 85

1          Q.     So --
2          A.     I would like to make one
3   caveat.  What you have to understand that
4   range actually represents, as it says in the
5   footnote, it also contains where the mumps
6   potency was lower than the expiry.  So this
7   is a range.
8          Q.     It also contained mumps vaccine
9   where the potency is higher than the expiry?

10          A.     Yes.
11          Q.     So you don't know if this
12   89.3 percent comes from mumps tested at
13   potency lower than the expiry or higher than
14   the expiry?
15          A.     It's both.
16          Q.     Both.  But -- so the mumps
17   vaccine tested above expiry did not test
18   higher than 92.2 percent?
19          A.     Correct.
20          Q.     And this is lower than the
21   96 percent represented on the circular?
22          A.     You can't make that comparison.
23   There's no statistical evaluation being
24   made.  The assays may be somewhat different.
25   So I would never make that comparison.
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1          Q.     So you cannot compare PRN
2   results from one assay to PRN results from
3   another assay?
4                 MR. SANGIAMO:  Object to the
5          form.
6                 THE WITNESS:  I'm not an
7          expert in that area.
8   BY MS. MAHENDRANATHAN:
9          Q.     Is it important for Merck to

10   ensure that this representation on its
11   circular that a single injection of MMR II
12   vaccine induces mumps neutralizing
13   antibodies in 96 percent of susceptible
14   persons is accurate?
15          A.     Yes.
16          Q.     How has Merck ensured that
17   this representation is accurate?
18          A.     By the data that I just showed
19   you.  By the ELISA results that I just
20   showed you.
21          Q.     And these are the ELISA
22   results listed in the study you authored,
23   Safety and Immunogenicity of MMR II in
24   Clinical Trials of Healthy Children in
25   Tab 12?

Page 87

1          A.     Correct.
2          Q.     So these are ELISA studies,
3   and I'm representing -- I'm referring to the
4   mumps neutralization antibodies
5   representation in the circular.  So does
6   Merck rely on these ELISA studies to ensure
7   that this representation that a single
8   injection of the mumps vaccine induces mumps
9   neutralizing antibodies in 96 percent of

10   susceptible persons?
11                 MR. SANGIAMO:  Object to the
12          form.  You misquoted the circular.
13          It says induced in reference to the
14          clinical trials that are referenced
15          there.  You quoted it as inducing, it
16          says induced.
17                 MS. MAHENDRANATHAN:  Thank
18          you.
19                 MR. SANGIAMO:  Your question
20          is what does Merck do to ensure that
21          that is a correct representation of
22          what was found in the clinical
23          trials.
24   BY MS. MAHENDRANATHAN:
25          Q.     My question is, is it

Page 88

1   important that Merck ensures that this
2   representation about these PRN results
3   reflect how well the mumps vaccine works
4   today?
5                 MR. SANGIAMO:  Object to the
6          form.
7                 THE WITNESS:  We have no
8          reason to believe it's any different.
9          We have a recent neutralization

10          result that's 90-plus which is in the
11          same range of this number.  We also
12          have ELISA results that are very
13          confirmatory of this.
14   BY MS. MAHENDRANATHAN:
15          Q.     So you have no reason to
16   question this representation because of the
17   results of Protocol 007 plus the results in
18   the ELISA studies?
19                 MR. SANGIAMO:  Object to the
20          form.
21                 THE WITNESS:  Correct.
22   BY MS. MAHENDRANATHAN:
23          Q.     So I'm going to go to the next
24   sentence.  It says, However, a small
25   percentage (1 to 5 percent) of vaccinees may

Page 89

1   fail to seroconvert after the primary
2   dose....
3                 Is this a true statement?
4          A.     Based on the results that were
5   shown here, yes.
6          Q.     And this is true with respect
7   to the mumps component of MMR II, that a
8   small percentage, 1 to 5 percent of
9   vaccinees may fail to seroconvert after the

10   primary dose?
11          A.     Based on the assay shown here,
12   yes.
13          Q.     Does this sentence reflect the
14   percentage of vaccinees that may fail to
15   seroconvert -- strike that.
16                 Does this sentence, a small
17   percentage, 1 to 5 percent of vaccinees may
18   fail to seroconvert after the primary dose
19   reflect Merck's understanding of how well
20   its vaccine works?
21                 MR. SANGIAMO:  Object to the
22          form.
23   BY MS. MAHENDRANATHAN:
24          Q.     Do you understand my question?
25          A.     Again, the numbers shown here
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1   are reflective of this very study.  The 1 to
2   5 percent comes directly from the numbers
3   shown here.  You have a 99 percent
4   seroconversion for rubella conformance, so
5   that's your 1 percent that don't
6   seroconvert.  You have 5 percent for
7   measles, so that's where you get the 5.
8   Yes, this is what it represents.
9          Q.     So would Merck put this on its

10   circular to reflect its understanding of how
11   well the vaccine works?
12                 MR. SANGIAMO:  Object to the
13          form.
14                 THE WITNESS:  This is the
15          circular.
16   BY MS. MAHENDRANATHAN:
17          Q.     Would you put this information
18   on the circular today as it reflects Merck's
19   understanding of PRN results associated with
20   immunization from mumps?
21                 MR. SANGIAMO:  Objection.
22          Calls for speculation.
23                 MS. MAHENDRANATHAN:  Could we
24          take a short break?
25                 VIDEOGRAPHER:  The time is now

Page 91

1          12:24.  We're going off the video
2          record.
3                      -  -  -
4                 (A recess was taken.)
5                      -  -  -
6                 VIDEOGRAPHER:  The time is now
7          1:34.  We're back on the video record.
8   BY MS. MAHENDRANATHAN:
9          Q.     So I want to go back to what

10   we were looking at on the label, the
11   statements about neutralization.  Do you see
12   where I'm talking about?
13          A.     One minute, please.
14          Q.     Sure.
15          A.     Paragraph 3.
16          Q.     Paragraph 3 under "CLINICAL
17   PHARMACOLOGY."
18          A.     Yes.
19          Q.     In the second sentence that
20   we've gone over before about mumps
21   neutralization antibodies and 96 percent,
22   that's a true statement?
23          A.     Yes, it is.
24                 MR. SANGIAMO:  Object to the
25          form.

Page 92

1   BY MS. MAHENDRANATHAN:
2          Q.     Does a single dose of MMR II
3   induce mumps neutralizing antibodies in
4   96 percent of people today?
5                 MR. SANGIAMO:  Object to the
6          form.
7   BY MS. MAHENDRANATHAN:
8          Q.     Is it true today, this
9   statement?

10                 MR. SANGIAMO:  Is the
11          statement in the package circular
12          that in that clinical trial, is that
13          true today in that clinical trial?
14   BY MS. MAHENDRANATHAN:
15          Q.     My question is, today, is it
16   true that a single dose of MMR II would
17   induce mumps neutralizing antibodies in
18   96 percent of people?
19                 MR. SANGIAMO:  Object to the
20          form.
21                 THE WITNESS:  Again, back to
22          the same data I showed you previously.
23          We have one other set of data and
24          those results show between what, 89
25          and 92 percent, if I remember

Page 93

1          correctly.  I'm not sure.
2   BY MS. MAHENDRANATHAN:
3          Q.     So what tab is that again?
4          A.     Let's look for one second.
5   14, please.
6          Q.     So this is below 96 percent?
7          A.     Yes, it is below 96 percent,
8   but those numbers are very comparable,
9   they're very high.  If you take the two

10   numbers from that study for the doses that
11   were above the expiry, it would be over 90
12   percent.  90 and 96 percent are in the same
13   ballpark.
14          Q.     So can Merck today replicate a
15   study that shows that one dose of MMR II
16   induces mumps neutralizing antibodies at
17   96 percent?
18                 MR. SANGIAMO:  Object to the
19          form.  Calls for speculation.
20                 THE WITNESS:  I can't
21          speculate.
22   BY MS. MAHENDRANATHAN:
23          Q.     So the only study you can
24   point to is a study that shows a less than
25   96 percent PRN rate?
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1                 MR. SANGIAMO:  Object to the
2          form.
3                 THE WITNESS:  It's numerically
4          lower.  It is probably not statistically
5          lower.
6   BY MS. MAHENDRANATHAN:
7          Q.     Why doesn't the label have the
8   results from this PRN study included?
9                 MR. SANGIAMO:  Object to the

10          form.  Dr. Kuter is not a labeling
11          expert.  She's here to talk about
12          what's on the label.  She's not here
13          to talk about what all goes into the
14          regulatory assessment of what does
15          and does not go into a label.
16   BY MS. MAHENDRANATHAN:
17          Q.     But you're here to speak as to
18   the representations on the label?
19                 MR. SANGIAMO:  Correct, which
20          she's doing.
21   BY MS. MAHENDRANATHAN:
22          Q.     Is this a complete representation
23   with respect to PRN results if it does not
24   include the results of this lower -- the
25   lower PRN results from the Protocol 007?
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1                 MR. SANGIAMO:  Object to the
2          form.  Object to your use of the word
3          "complete" here in the context of
4          trying to interpret the regulatory
5          issue of what belongs on the label.
6   BY MS. MAHENDRANATHAN:
7          Q.     So can you tell me whether
8   this is a complete statement or not?
9                 MR. SANGIAMO:  Object to the

10          form.
11                 THE WITNESS:  It's the data
12          from that study.  That's what's here.
13   BY MS. MAHENDRANATHAN:
14          Q.     So this data is from before
15   1990?
16          A.     Yes.
17          Q.     Is it from before 1980?
18          A.     I don't know the exact year,
19   I'm sorry.
20          Q.     But does it reflect the
21   results -- does it reflect what Merck knows
22   about PRN results today?
23                 MR. SANGIAMO:  Object to the
24          form.
25                 THE WITNESS:  Again, the
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1          numbers are within the range of what
2          we have from Protocol 007.
3   BY MS. MAHENDRANATHAN:
4          Q.     But they're lower?
5          A.     I don't think they're lower.
6   You're making an assumption.  I cannot make
7   that same assumption.
8          Q.     Why are they not lower?
9          A.     You need a statistician to say

10   that they're lower.  To me above 96 percent
11   is excellent immunogenicity.
12          Q.     But it is the same as
13   96 percent mumps neutralizing antibodies in
14   96 percent of people?
15                 MR. SANGIAMO:  You're getting
16          pretty close to asked and answered
17          too many times here.
18                 MS. MAHENDRANATHAN:  Are you
19          going to let her answer this
20          question?
21                 MR. SANGIAMO:  I'm going to
22          let her answer this question if she
23          understands it, if it makes sense to
24          her.
25   BY MS. MAHENDRANATHAN:

Page 97

1          Q.     Can you answer the question?
2                 MR. SANGIAMO:  The question
3          is, is the rate from Protocol 007
4          above 96 percent mumps neutralizing.
5          I think that's the question.  Maybe
6          ask the question again.
7   BY MS. MAHENDRANATHAN:
8          Q.     You said the Protocol 007
9   results are above 90 percent?

10          A.     Yes.
11          Q.     But they are below 96 percent.
12   Correct?
13          A.     Numerically, I don't know if
14   it's statistically different.  I have no
15   reason to believe that.
16          Q.     So does Merck know that a
17   single dose of MMR II would induce
18   neutralizing antibodies in 96 percent of
19   people today?
20          A.     I can't tell you.  We haven't
21   tested it today.
22          Q.     So you can't ensure that today
23   the vaccine still induces mumps neutralizing
24   antibodies in 96 percent of people?
25                 MR. SANGIAMO:  You mean today,
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1          you're asking if Merck right now is
2          running neutralization studies?
3   BY MS. MAHENDRANATHAN:
4          Q.     How about since 2010?
5                 MR. SANGIAMO:  Has Merck run a
6          neutralization?
7   BY MS. MAHENDRANATHAN:
8          Q.     Can Merck ensure that a single
9   dose of MMR II will induce mumps

10   neutralizing antibodies in 96 percent of
11   people since 2010?
12                 MR. SANGIAMO:  Object to the
13          form.  Makes no sense.
14   BY MS. MAHENDRANATHAN:
15          Q.     Does Merck know what PRN
16   results it would expect from a test of its
17   mumps vaccine today?
18                 MR. SANGIAMO:  Object to the
19          form.  Calls for speculation.
20                 THE WITNESS:  I can't
21          speculate.
22   BY MS. MAHENDRANATHAN:
23          Q.     So it does not know?
24                 MR. SANGIAMO:  Calls for
25          speculation.  Object to the form of
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1          that question.
2   BY MS. MAHENDRANATHAN:
3          Q.     If you would have to
4   speculate, it's because Merck does not have
5   an understanding as to that.  Is that correct?
6          A.     I don't understand your
7   question, I'm sorry.  I can't speculate on
8   what Merck thinks.
9          Q.     Are you here to -- as a

10   corporate designee of Merck?
11          A.     Yes, I am.
12          Q.     Are you here to speak to
13   Merck -- what Merck knows?
14          A.     Yes.
15          Q.     Does Merck know whether a
16   single dose of MMR II would induce Merck's
17   neutralizing antibodies in 96 percent of
18   people today?
19                 MR. SANGIAMO:  She's here to
20          speak on the immunogenicity of the
21          vaccine.  She's not here to speculate
22          about what might have happened if a
23          particular assay was designed and a
24          test was run on that assay.
25                 MS. MAHENDRANATHAN:  So she
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1          doesn't know about that?
2                 MR. SANGIAMO:  She's not going
3          to speculate about that.
4                 MS. MAHENDRANATHAN:  Okay.
5   BY MS. MAHENDRANATHAN:
6          Q.     I'm going to go to page 2.
7   You see in the second full paragraph it
8   says, "Efficacy of measles, mumps, and
9   rubella vaccines was established in a series

10   of double-blind controlled field trials
11   which demonstrated a high degree of
12   protective efficacy...."
13          A.     Yes.
14          Q.     Is it true that the mumps
15   vaccine demonstrates a high degree of
16   protective efficacy?
17          A.     Based on the studies reported
18   here, yes, the results were about 96 percent
19   efficacy based on two different trials.
20          Q.     Do you know if that's true
21   today, that the mumps vaccine still
22   demonstrates a high degree of protective
23   efficacy?
24          A.     Efficacy studies are done in
25   pre-licensure environment.  They're not done
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1   in the post-licensure environment.  Again, I
2   refer you back to the same document that I
3   presented before which is in regards to what
4   the effectiveness of the vaccine is, and
5   that's what matters here, much more so than
6   any indication of an immunogenicity result.
7                 So if I can take you back to
8   the effectiveness table, which would be Tab 11,
9   one more time, this is what matters.  What

10   matters is how the vaccine works in the real
11   world.  If I take you one more time to
12   line 28 on page 9, 78 percent with one dose
13   and 88 percent with two doses.
14          Q.     Is this information anywhere
15   in the package circular for MMR II?
16          A.     No, it's not.  Effectiveness
17   data cannot be included in the circular.
18          Q.     Why is that?
19          A.     FDA regulations.  You're not
20   allowed such data in a label.
21          Q.     So does Merck know whether its
22   mumps vaccine still demonstrates a high
23   degree of protective efficacy?
24          A.     Again, what we know is the
25   effectiveness which I've said several times
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1   here.  I don't know if I can say it any more
2   time.  78 percent with one dose and
3   88 percent with two doses.  That's what we
4   are very comfortable with based on work that
5   has been done by the CDC in some very well
6   done studies particularly in the outbreak
7   situation.
8          Q.     Sure.  So what you're saying
9   is Merck cannot know what the efficacy is

10   today because it cannot do efficacy studies?
11          A.     That's correct.  They would be
12   deemed unethical.
13                 MR. SANGIAMO:  Object to the
14          form of that last question.
15   BY MS. MAHENDRANATHAN:
16          Q.     The next sentence it says,
17   "These studies also established that
18   seroconversion in response to vaccination
19   against measles, mumps, and rubella
20   paralleled protection from these diseases."
21   Is it true that seroconversion rates to
22   mumps parallel protection from disease --
23   from mumps disease?
24          A.     Again, let's go to the source
25   of the data here, please.  These studies are
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1   referring to the two efficacy studies that
2   were done.  In those particular studies
3   there was a general parallel between people
4   who seroconverted and people who were
5   protected.  As I recall for mumps, the
6   numbers were 96 for one and 95 for the
7   other.  I don't remember the order.  That's
8   what's meant here by parallel protection.
9   Parallel and protection I should say.

10          Q.     So could you say that
11   seroconversion rates generally parallel
12   protection from disease?
13                 MR. SANGIAMO:  Object to the
14          form.
15                 THE WITNESS:  It would depend
16          on the assay.  It would depend on the
17          situation.  It would depend on the
18          laboratory running the tests.  Those
19          are all important variables when you
20          look at assays.
21   BY MS. MAHENDRANATHAN:
22          Q.     So you cannot be sure that
23   seroconversion rates from a test studying
24   mumps vaccine would necessarily parallel
25   protection from disease?
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1          A.     You would have to define
2   protection for me here because, again, are
3   we talking the efficacy trial or are we
4   talking the effectiveness trials?  They're
5   different situations.
6          Q.     Let's talk about mumps.  Does
7   seroconversion to mumps necessarily parallel
8   protection from disease?
9          A.     In these efficacy studies it

10   did.
11          Q.     Does Merck know if generally
12   seroconversion rates reflect parallel
13   protection from mumps?
14                 MR. SANGIAMO:  Object to the
15          form.
16                 THE WITNESS:  I would be
17          speculating on that, I'm sorry.
18   BY MS. MAHENDRANATHAN:
19          Q.     Merck does not know?
20          A.     I didn't say that.
21                 MR. SANGIAMO:  She said she
22          would be speculating to answer that
23          question.
24                 THE WITNESS:  I didn't say
25          that.
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1   BY MS. MAHENDRANATHAN:
2          Q.     I don't want to mischaracterize
3   what you're saying.
4                 Is it important for Merck to
5   ensure that this statement is accurate?
6          A.     This statement is accurate.
7   It talks about the studies that were
8   conducted.
9          Q.     And how would Merck ensure

10   that this statement is accurate?
11          A.     Again, based on the clinical
12   trials that were conducted which showed this
13   information.
14          Q.     So this information is only
15   limited to these two studies from before
16   1990 and does not reflect current information?
17                 MR. SANGIAMO:  Object to the
18          form.
19                 THE WITNESS:  The data that
20          are here are from the two studies.
21   BY MS. MAHENDRANATHAN:
22          Q.     When were those two studies
23   conducted?
24          A.     I don't remember the exact
25   dates.  Prior to licensure.
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1          Q.     So were these studies from
2   probably before 1975?
3          A.     I would guess, yes.  I'd have
4   to look them up.  I don't remember.
5          Q.     I think we can -- this is
6   referencing study 7 through 12 on page 9,
7   and these studies were conducted in 1968,
8   1967, 1967.  Measles unrelated or not
9   relating to mumps 1991 but then mumps study

10   in 1967.  And then rubella.  So it looks
11   like all of these studies are from 1967 to
12   1968?
13          A.     As published.
14          Q.     As published?
15          A.     Uh-huh.
16          Q.     So this information about
17   seroconversion parallel protection from
18   diseases all comes from studies from 1967 or
19   1968?
20          A.     Yes.
21          Q.     Does Merck have more current
22   information as to whether seroconversion
23   from the mumps vaccine parallels protection
24   from mumps?
25          A.     Again, we have no ability to
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1   conduct efficacy studies of this nature, so
2   no.
3          Q.     So no.
4                 I want to go to the next
5   sentence.  "Following vaccination,
6   antibodies associated with protection can be
7   measured by neutralization assays, HI, or
8   ELISA (enzyme linked immunosorbent assay)
9   tests."  Is that a true statement?

10          A.     Yes.
11          Q.     Is it true that antibodies
12   associated with protection from mumps can be
13   measured by ELISA?
14          A.     Yes.
15          Q.     What is the basis for that,
16   your understanding?
17          A.     I don't have the reference for
18   this, I'm sorry.
19          Q.     Do you know how Merck knows
20   that antibodies associated with protection
21   from mumps can be measured by ELISA?
22          A.     Again, look at the next
23   sentence, it says that both "Neutralizing
24   and ELISA antibodies to measles, mumps, and
25   rubella are still detectible in most
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1   individuals 11 to 13 years after primary
2   vaccination."
3          Q.     So is that your basis for
4   Merck's understanding, that antibodies
5   associated with protection from mumps can be
6   measured by ELISA?
7                 MR. SANGIAMO:  I'm going to
8          object or -- just to make clear what
9          the scope of this is.  She's here to

10          testify about what's on the label.
11          She's doing that.  She's not here to
12          testify to the entirety of the body
13          of literature that could pertain to
14          this that's in Merck's possession, or
15          even the body of literature that went
16          into this for that label and
17          statement.
18                 MS. MAHENDRANATHAN:  So I just
19          want to clarify.  You have limited
20          the license to the circular to
21          exclude representations of potency
22          and shelf life.
23                 MR. SANGIAMO:  About what?
24                 MS. MAHENDRANATHAN:  Potency
25          and shelf life.
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1                 MR. SANGIAMO:  Correct.
2                 MS. MAHENDRANATHAN:  And we
3          agree.
4                 MR. SANGIAMO:  Yes.
5                 MS. MAHENDRANATHAN:  However,
6          we have questions about Merck's
7          compliance with the remaining label
8          specifications.
9                 MR. SANGIAMO:  We object to

10          that.  There's no such thing as
11          compliance with -- those are not
12          specifications.  We objected to that.
13          That's not part of this deposition.
14                 MS. MAHENDRANATHAN:  You
15          didn't object at the beginning of
16          this deposition.
17                 MR. SANGIAMO:  We defined in a
18          letter to you folks on November 17th
19          of 2017 what the scope was, and it
20          excluded questions about compliance
21          with label specifications as it
22          applies to immunogenicity, efficacy,
23          effectiveness, and seroconversion
24          rates.
25                 MS. MAHENDRANATHAN:  So you're
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1          not going to let her speak to what
2          Merck does to ensure that these
3          representations on the circular are
4          accurate?
5                 MR. SANGIAMO:  Well, she has
6          told you, where she can, what the
7          source of the data on the circular
8          is.  But, no, this is not going to be
9          a deposition about what goes into the

10          FDA and Merck dialogue about what
11          does and does not need to go into a
12          label.
13                 MS. MAHENDRANATHAN:  So I'm
14          intending to ask questions about what
15          Merck does to ensure that these
16          statements on the label are accurate.
17          If we do not agree, then we need to
18          figure it out, and if I need to call
19          the magistrate, we'll call the
20          magistrate.
21                 MR. SANGIAMO:  You can do that
22          if you'd like.  She's already
23          testified to where she can about what
24          the source of the data is.  She's
25          explained to you that it comes from
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1          clinical trials.  Told you several
2          times that the statements come from
3          clinical trials.  She's told you
4          what's there.  She's done that.
5                 MS. MAHENDRANATHAN:  I
6          understand.  And if she doesn't know
7          the answer, she can say she doesn't
8          know the answer and that's fine.  But
9          I'm going to continue asking these

10          questions.  If you continue to have
11          an objection, you can bring it up and
12          if we have to call the magistrate, we
13          will.
14                 MR. SANGIAMO:  You can do what
15          you'd like.
16   BY MS. MAHENDRANATHAN:
17          Q.     Does Merck have any current
18   information that indicates that seroconversion
19   in response to -- strike that.
20                 Does Merck have any current
21   information that indicates that seroconversion
22   parallels protection from mumps?
23          A.     Again, we don't have the
24   ability to do that.  Those are the types of
25   things that are done in original efficacy
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1   studies.
2          Q.     So Merck does not have current
3   information?
4                 MR. SANGIAMO:  Object to the
5          form.  Object to the use of current.
6          She's answered your question.
7                 MS. MAHENDRANATHAN:  Are you
8          instructing her not to answer?
9                 MR. SANGIAMO:  No, I'm not

10          going to that stage right now.
11                 MS. MAHENDRANATHAN:  Okay.
12                 MR. SANGIAMO:  You've asked
13          her the question multiple times.  You
14          just asked it twice in a row.  So I'm
15          not yet, but I'm getting there.
16                 MS. MAHENDRANATHAN:  We'll
17          move on after this.
18   BY MS. MAHENDRANATHAN:
19          Q.     If you would, please, answer
20   my question.
21          A.     Could you, please, repeat the
22   question?
23          Q.     I said, so Merck does not have
24   current information?
25                 MR. SANGIAMO:  Current
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1          information for what?
2   BY MS. MAHENDRANATHAN:
3          Q.     My prior question was --
4                 MS. MAHENDRANATHAN:  Linda,
5          could you read back my last few sets
6          of questions on that?
7                      -  -  -
8                 (The court reporter read the
9          pertinent part of the record.)

10                      -  -  -
11                 THE WITNESS:  I'm unaware of
12          any information.  There could have
13          been data that came from
14          effectiveness studies.
15                 MS. MAHENDRANATHAN:  So I'm
16          going to mark this document as
17          Exhibit 6.
18                       -  -  -
19                 (Exhibit 30(b)(6)(4)-6,
20          Package circular for ProQuad, was
21          marked for identification.)
22                       -  -  -
23   BY MS. MAHENDRANATHAN:
24          Q.     Do you know what this document
25   is?
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1          A.     It's the package circular for
2   ProQuad.
3          Q.     Do you know if there's more
4   than one package circular for ProQuad?
5          A.     There could be a circular for
6   a frozen formulation and one for
7   refrigerator stable product.  The content, I
8   believe, is similar.
9          Q.     Do you know if this is the

10   current circular?
11          A.     Again, based on the date of
12   5/2017 I would guess it is.
13          Q.     So I'm on page 16.  So right
14   at the top under "Mechanism of Action," it
15   says, ProQuad has been shown to induce
16   measles-, mumps-, and rubella -- rubella,
17   and varicella-specific immunity, which is
18   thought to be the mechanism by which it
19   protects against these four childhood
20   diseases.
21                 Do you see where it says that?
22          A.     Yes.
23          Q.     Is this a true statement?
24          A.     Again, we believe that
25   antibody is important in the development of
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1   immune response but it may not be the only
2   mechanism.
3          Q.     Okay.  So is it true that
4   ProQuad induces mumps specific immunity?
5          A.     You're going to have to define
6   mumps specific immunity for me, please.
7          Q.     As it is used in the circular.
8          A.     I take that to mean that it's
9   the measurement -- the detection of

10   antibody, and the answer would be yes.
11          Q.     And does the antibody induced
12   protect against mumps?
13          A.     Again, we're back to the same,
14   which is that the efficacy -- if you go to
15   the next paragraph, it says that the --
16   basically the efficacy results come from the
17   original trials of the monovalent components.
18          Q.     So this statement is based on
19   the original efficacy studies?
20          A.     Yes, it is.
21          Q.     When were those efficacy
22   studies?
23          A.     Again, back to the late '60s.
24          Q.     Then does Merck have any more
25   current studies that reflect that ProQuad
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1   induces mumps specific immunity which
2   protects against mumps?
3          A.     Again, the basis of the
4   licensure of ProQuad was based on the
5   immunologic endpoint only.
6          Q.     So only the studies from the
7   1960s?
8          A.     Yes.
9          Q.     The next sentence which you

10   have kind of already spoken about or you
11   referenced, "...efficacy of ProQuad was
12   established through the use of immunological
13   correlates for protection against measles,
14   mumps, rubella, and varicella."  What does
15   this mean?
16          A.     It's basically the same as
17   what we were talking about before, which is
18   that for measles, mumps, and rubella in
19   those early studies, that there was a
20   parallelism between the presence of antibody
21   and the efficacy results seems fairly
22   similar.  The text goes on to further
23   elucidate the information with regard to
24   varicella in which the endpoint was actually
25   discussed with regulatory agencies and a
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1   titer greater than five and gpELISA was
2   considered to be indicative of protection
3   based on some long-term follow-up studies.
4          Q.     Do you know what the endpoint
5   was for mumps?
6          A.     The same as what we discussed
7   earlier.
8          Q.     Which was?
9          A.     I assume it was the

10   neutralization assays from the late '60s.
11          Q.     So your understanding is that
12   this information comes from the
13   neutralization assays from the late '60s?
14                 MR. SANGIAMO:  Object to the
15          form.
16                 THE WITNESS:  Yes.
17   BY MS. MAHENDRANATHAN:
18          Q.     Were the studies referenced in
19   the immunological correlate of protection,
20   are those studies from the late 1960s?
21          A.     The measles, mumps, and
22   rubella are from the '60s.  The varicella is
23   from sometime in the '80s or '90s.  I don't
24   remember the exact year.
25          Q.     Is that the original efficacy
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1   studies or the studies doing the correlating
2   of protection?
3                 MR. SANGIAMO:  Object to the
4          form.
5                 THE WITNESS:  I'm not
6          understanding what you're asking me,
7          I'm sorry.
8   BY MS. MAHENDRANATHAN:
9          Q.     Sure.  Let me try again.  The

10   sentence says efficacy was established for
11   ProQuad through using immunological
12   correlates of protection to mumps.
13          A.     Yes.
14          Q.     So is this sentence
15   referencing the original efficacy studies
16   for mumps or these immunological correlate
17   of protection studies for ProQuad?
18          A.     It's the original studies for
19   mumps.
20          Q.     Has Merck done any bridging
21   studies to compare the original efficacy
22   studies to the efficacy of ProQuad?
23                 MR. SANGIAMO:  Object to the
24          form.
25                 THE WITNESS:  Efficacy studies
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1          were not done for ProQuad.  That was
2          the agreement with regulatory
3          agencies.  The product was licensed
4          on the basis of immunologic bridging
5          between the component products, MMR
6          and Varilrix.
7   BY MS. MAHENDRANATHAN:
8          Q.     When were those bridging
9   studies conducted?

10          A.     I'd have to go back and look.
11   I'm guessing 1990s, early 2000s.
12          Q.     Does Merck have any current
13   information that -- strike that.
14                 Does Merck have any current
15   studies on the immunological correlates of
16   protection for ProQuad?
17                 MR. SANGIAMO:  Object to the
18          form.
19                 THE WITNESS:  No.
20   BY MS. MAHENDRANATHAN:
21          Q.     No.  Okay.  I'm going to move
22   on to a different document.
23                 How does Merck define mumps
24   outbreak?
25          A.     Merck doesn't define Merck
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1   mumps outbreak.  That's defined by the CDC.
2          Q.     What is that definition?
3          A.     It's usually somewhere between
4   three or more cases in a particular
5   geographic area in a particular time.
6          Q.     Would you consider three cases
7   of mumps in a -- you know, located within a
8   particular location in time to be a
9   significant mumps outbreak?

10          A.     Not at all.
11          Q.     What would you consider to be
12   a significant mumps outbreak?
13          A.     Probably thousands, if not
14   tens of thousands of cases.
15          Q.     Have you heard reference to a
16   resurgence in mumps?
17          A.     Yes, I've heard the term.
18          Q.     What does it mean?
19          A.     It means that there have been
20   a few outbreaks.  But, again, they're
21   intermittent, they haven't continued over
22   the years.  They happen in very discrete
23   environments, colleges, religious
24   communities, churches.
25          Q.     How many cases do you think
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1   would constitute a resurgence in mumps?
2          A.     That's speculating on my part.
3          Q.     Does Merck have an
4   understanding of how many cases per year of
5   mumps would be a significant outbreak?
6          A.     No, not really.
7          Q.     Has there been a resurgence of
8   mumps since 2006?
9          A.     I don't know your definition

10   of resurgence, I'm sorry.
11          Q.     Okay.  Has there been a
12   significant increase in mumps since the last
13   outbreak in 2006?
14          A.     Frankly, no.  Let's go back to
15   Tab 3.  Frankly, you can even -- let's go to
16   Tab 3.  So remember in the pre-vaccine era
17   there were anywhere between 152 and
18   212,000 cases per year.  Having 600, 300,
19   whatever, is literally a drop in the bucket
20   to put it simply.  Even in the outbreaks
21   that have occurred would have been --
22   there's been 200 cases on a college campus
23   out of 20,000 individuals, that's a 1
24   percent attack rate.  That means this
25   vaccine is highly effective and these
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1   numbers here are really quite small when you
2   compare them to the numbers that occurred in
3   the pre-vaccine area.  Think about the UK
4   where there have been over 70,000 cases.  We
5   don't have anywhere near 70,000 cases.
6          Q.     Does this table contain data
7   from 2014 or 2015 or 2016 or 2017?
8          A.     No.  No, it does not.
9          Q.     Do you know --

10          A.     That's as far as the reference
11   has gone.
12          Q.     Do you know how many cases of
13   mumps there were in 2015?
14          A.     Is it on your sheet?
15          Q.     I can bring a document that
16   will help.
17          A.     I don't see it.
18          Q.     I have a document.
19                 MS. MAHENDRANATHAN:  Mark this
20          as Exhibit 7.
21                       -  -  -
22                 (Exhibit 30(b)(6)(4)-7,
23          Summary of Notifiable Infectious
24          Diseases and Conditions - United
25          States, 2015, was marked for
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1          identification.)
2                       -  -  -
3   BY MS. MAHENDRANATHAN:
4          Q.     Do you know what this document
5   is?
6          A.     It's the summary of notifiable
7   diseases from 2015.  It looks like it's
8   published in 2017.
9          Q.     Who publishes this document?

10          A.     The CDC.
11          Q.     And I'm just going to -- if it
12   helps you, I think the easiest place to look
13   for this information is on page 53.
14          A.     Okay.
15          Q.     So does this state how many
16   cases of mumps there were in 2015?
17          A.     Total says 1,329.
18          Q.     And would you -- is this a
19   reliable source of number of mumps cases in
20   2015?
21          A.     Yes, I believe so.  I don't
22   know if this is the final numbers.
23          Q.     Well, this is -- this
24   document, this was published in August 11,
25   2017.  It's the official MMWR summary of
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1   notifiable infectious diseases and
2   conditions for 2015.
3          A.     Okay.
4          Q.     I have another document.
5                 MS. MAHENDRANATHAN:  Can I
6          mark this as Exhibit 8 now.
7                       -  -  -
8                 (Exhibit 30(b)(6)(4)-8,
9          National Notifiable Diseases:

10          Infectious Weekly Tables, was marked
11          for identification.)
12                       -  -  -
13   BY MS. MAHENDRANATHAN:
14          Q.     Do you know what this document
15   is?
16          A.     I'm reading the title,
17   "National Notifiable Diseases:  Infectious
18   Weekly Tables."
19          Q.     So this is a document from the
20   CDC WONDER website.  It has provisional data
21   for notifiable diseases.  This is the page
22   for meningococcal mumps and pertussis.  Are
23   you familiar with this document?
24          A.     I'm not actually familiar with
25   the WONDER website, no.
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1          Q.     Do you see where it has mumps
2   information cumulative for 2016?
3          A.     Yes.
4          Q.     How many cases does it list?
5          A.     6,369.
6          Q.     Is it your understanding that
7   this is the mumps incidents for 2016?
8          A.     I assume based on what's
9   reported here.

10          Q.     And then what were the mumps
11   incidents for 2017?
12          A.     5,629.
13          Q.     These are thousands of mumps
14   cases?
15          A.     Yes.
16          Q.     Several thousands?
17          A.     Yes.
18          Q.     Would you consider in these
19   two years there was a relative resurgence in
20   mumps as compared to 2000 when there was
21   270 cases?
22          A.     Again, I don't know how you're
23   using the word resurgence.
24          Q.     How would you use that word?
25          A.     A few more cases.
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1          Q.     It's a few more cases?
2          A.     Yes.
3          Q.     It's several thousand more
4   cases?
5          A.     Again, the number of cases
6   vary from year to year.  That's the
7   difference.  Go back to what I showed you
8   previously.  Some years it's 600, some years
9   it's 200, some years it's 2,000.  When you

10   consider it a resurgence, when you consider
11   the effective of the vaccine has been
12   remarkable over this time period.  Even with
13   these cases, as I think I gave you the math
14   earlier, you still would have over 96
15   percent reduction in disease.  This is a
16   very small number of cases when you consider
17   the total number of individual -- the impact
18   of this vaccine.
19                 Let me if I may, please, take
20   you to another document.  I'd like you to go
21   to Tab 8, please.  If you can just go to --
22   how is this described, page 7, it's on the
23   top, the graph, the half-page graph.  Just
24   take a look at that.  Look at the remarkable
25   reduction in this disease.  I'm talking over
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1   40 -- sorry, make that 50 years.  This is a
2   remarkably effective vaccine.  There will be
3   a few cases here and there that differ by
4   year, but you don't even need a statistician
5   to tell you that's a remarkable reduction.
6   This is a true public health story.  This is
7   a public health success.
8          Q.     I just want to go back to my
9   question.  Would you say there is a

10   significant increase in mumps from 2002 to
11   2016?
12                 MR. SANGIAMO:  Could you just
13          direct me to where this relates to
14          the notice?
15   BY MS. MAHENDRANATHAN:
16          Q.     We just want to make sure we
17   are on the same page with an understanding
18   of what constitutes outbreaks, what's a
19   significant -- what Merck is investigating
20   with respect to outbreaks, and so I want to
21   make sure that these thousands of cases fall
22   under your understanding of what is a
23   significant amount of mumps.
24                 MR. SANGIAMO:  You were asking
25          her about whether something
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1          constitutes a resurgence.
2   BY MS. MAHENDRANATHAN:
3          Q.     So --
4                 MR. SANGIAMO:  Where is that?
5   BY MS. MAHENDRANATHAN:
6          Q.     -- is it a significant
7   increase in mumps?
8          A.     Take a look at this graph.
9   No, it's not.

10          Q.     So 270 cases to 6,000 cases is
11   not a significant increase in mumps?
12          A.     No.  Again, think about what
13   this means.  The attack rate in most of
14   these outbreaks in vaccinated individuals is
15   perhaps 1 or 2 percent.  The normal attack
16   rate in an outbreak is between 30 and
17   40 percent.  We have a nine to tenfold
18   reduction because of the value of this
19   vaccine in cases.  Again, it's a highly
20   effective vaccine.  It's also a very safe
21   vaccine.
22          Q.     Just to go back to my
23   question, so you would not say 270 to
24   6,000 cases is a significant increase in
25   mumps?

Page 129

1          A.     No.
2                 MR. SANGIAMO:  Object to the
3          form.  You can answer.
4   BY MS. MAHENDRANATHAN:
5          Q.     Could you identify the mumps
6   outbreak that Merck is aware of?
7                 MR. SANGIAMO:  Wait a minute.
8          We defined what the scope of the
9          outbreaks is that's going to be

10          covered by this deposition.
11                 MS. MAHENDRANATHAN:  That's
12          fine.
13                 MR. SANGIAMO:  So why don't
14          you ask you about those outbreaks?
15   BY MS. MAHENDRANATHAN:
16          Q.     Can you identify all mumps
17   outbreaks that Merck has taken some formal
18   response or action with respect to?
19                 MR. SANGIAMO:  Formal
20          evaluation.
21   BY MS. MAHENDRANATHAN:
22          Q.     Formal evaluation.
23          A.     Again, it's not our role to
24   formally evaluate outbreaks.  We have been a
25   cooperative partner in the evaluations where
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1   appropriate.
2          Q.     So Merck has not conducted any
3   formal evaluation of any mumps outbreak?
4          A.     As I said earlier, this is the
5   job of the CDC.
6          Q.     It is not Merck's job?
7          A.     It is not Merck's job.
8          Q.     So Merck does not formally
9   evaluate mumps outbreaks?

10          A.     No, we do not.  CDC are the
11   experts.  We rely on their findings.
12          Q.     Can you identify all the mumps
13   outbreaks you're prepared to speak about
14   today?
15          A.     Yes, I can.
16          Q.     Sure.
17          A.     Can you turn to Tab 4, please.
18   There's nine different outbreaks shown here
19   that we were asked to discuss.  I think I
20   counted correctly.
21          Q.     With respect to these nine
22   outbreaks, Merck hasn't taken any formal
23   evaluation of these outbreaks?
24          A.     No.  Again, we've cooperated
25   with CDC.  We have provided samples.  We
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1   have provided reagents.
2          Q.     Could you describe the 2006
3   mumps outbreak?
4          A.     Certainly.  It was -- as
5   described here, it's the first large mumps
6   outbreak that was among two of those
7   recipients, lasted between December 2005 and
8   2006.  Started out in Iowa among college
9   campuses.  Moved on to eight different

10   states.  About 6,500 individuals in the
11   primary group affected were 18 to
12   24-year-olds.
13          Q.     Are there any other relevant
14   demographic information related to the 2006
15   mumps outbreak?
16          A.     Again, the fact that it was
17   very much clustered in college campuses in
18   very focal settings.
19          Q.     Could you describe the 2009 to
20   2010 Northeast outbreak?
21          A.     Sure.  So this is a
22   multi-state outbreak, actually it began in
23   Orthodox Jewish boys camp and then it spread
24   to other parts of New York, New Jersey and
25   Canada, mostly within, again, a Jewish
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1   community with about 3,500 individuals
2   involved, primarily 13 to 17-year-old boys.
3   And based on the religious practices in
4   these communities, boys have very intensive
5   study, literally sitting across the table
6   from each other for 12 and 14 hours a day
7   with extremely close contact.
8          Q.     Did you mention whether the
9   individuals who had mumps had been

10   vaccinated?
11          A.     Yeah, if you turn to the next
12   page.  So the vaccination status is that --
13   in the first one, that the Midwest outbreak
14   at about 63 percent overall and 84 percent
15   between 18 and 24-year-olds received two
16   doses, and in the 2009, 2010, two dose
17   recipients were about 76 percent, one dose
18   recipients 14 percent.
19          Q.     Can you describe the 2009,
20   2010 Guam outbreak?
21          A.     Sure.  So this is an outbreak
22   in -- Guam is a US territory, isolated area
23   of the world.  This case actually came from
24   a nearby island where mumps was circulating
25   and the outbreak went on for about a year
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1   between 2009 and 2010.  Total of 505
2   individual cases out of a population of
3   about 180,000 individuals, and this was in 9
4   to 14-year-olds.
5          Q.     What was the vaccination
6   status?
7          A.     Two dose recipients, about 60
8   percent; one dose, 11 percent; and
9   29 percent were unvaccinated.

10          Q.     Could you describe the 2011
11   Berkeley outbreak?
12          A.     Yes.  So this was in a college
13   campus once again.  The index case
14   originated from an individual who had
15   traveled to Western Europe where there's
16   lots of mumps circulating.  There's not a
17   lot of mumps vaccines used in Western
18   Europe.  This went on between August of 2011
19   and January of 2012 specifically on the UC
20   Berkeley campus.  A very small number of
21   cases, 29 amongst a student population of
22   about 36,000.
23          Q.     What was the vaccination
24   status?
25          A.     Two doses, 76 percent.  One
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1   dose, 7.  Zero, 3 percent.  Unknown, 7
2   percent.  And three doses, 7 percent.
3          Q.     Would you say that this was a
4   population with high two dose coverage?
5          A.     76 percent is not nearly as
6   good as it should be, no.
7          Q.     Would you say it's a
8   population with high one dose coverage?
9          A.     Well, by default, if you add

10   the numbers together, if you take the one
11   and two dose, that would still be a 70 --
12   I'm sorry, an 83 percent, which still isn't
13   good enough.
14          Q.     So if it's 7 plus 76, okay.
15          A.     Yep.
16          Q.     Could you describe the 2013
17   Virginia University outbreak?
18          A.     I can.  It's not nearly as
19   much known about this one.  The majority of
20   the information that we found about this
21   basically comes from health department
22   reports.  And from the media, frankly.  So
23   this is at a couple of different colleges in
24   Virginia between January 2013 and
25   April 2013.  Approximate number is about 100
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1   individuals among college students.  And we
2   really have no information about their
3   vaccination status.
4          Q.     Could you describe that 2013
5   Loyola University outbreak?
6          A.     Sure.  Again, this is an
7   outbreak among undergraduates in multiple
8   class years, fairly short period of time,
9   mid-February 2013 to March 2013.  At Loyola.

10   12 cases.  We don't know the exact
11   denominator.  We don't know much about other
12   vaccination status.  And, again, this is
13   really coming out of the news media.
14          Q.     When you say we don't know
15   much about the denominator.  What did you
16   mean?
17          A.     In other words, we don't know
18   the total student population on the campus.
19          Q.     Could you describe the 2014
20   NHL outbreak?
21          A.     Sure.  For the hockey lovers
22   in the room, this outbreak occurred among
23   about two dozen players on six different NHL
24   teams.  Those players came from the US,
25   Canada, Finland, Germany and Sweden.  Some
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1   of those countries have vaccine policies,
2   many of them do not.  For mumps I mean
3   specifically.  The time period was from
4   mid-October 2014 to the end of 2014.  Again,
5   six teams, approximately 23 players and two
6   officials were involved.  These individuals
7   were somewhere between 20 and 34 years of
8   age.  Again, we don't have any information
9   about vaccination status.

10          Q.     Of the players from other
11   countries, which of those countries do not
12   have vaccine policies?
13          A.     I would have to double check,
14   but I don't believe that Finland, Germany or
15   Sweden may have a two dose vaccine policy.
16          Q.     They may have a two dose
17   vaccine policy?
18          A.     No, I don't think they do.
19          Q.     Oh, you don't think they do?
20          A.     I don't think they do.  I'm
21   not positive.  I would have to check that.
22                 These individuals, by the way,
23   are also 20 to 34 years of age.  So whether
24   they ever got two doses even if it was
25   recommended is questionable.
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1          Q.     Can you describe the 2016-2017
2   Arkansas outbreak?
3          A.     Sure.  Yes.  Again, there's no
4   formal references on this.  We got this from
5   the Department of Health and from a
6   presentation from one of the individuals in
7   the community.  This was a population in
8   Northeast Arkansas where a Marshallese
9   population exists.  Marshallese are -- how

10   should I say it -- they are employed in much
11   of the chicken industry in the area.  It
12   also was very much concentrated in the
13   Marshallese but also in some school-age
14   children in various portions of Northwest
15   Arkansas.  The Marshallese are a fairly
16   close knit community but they do engage with
17   the rest of the community at times.  The
18   time period is from August 2016 to
19   August 2017 and roughly about 2,900 cases
20   including both school-age children and
21   adults.  Here, again, the two dose coverage
22   rate was estimated to be about 63 percent,
23   one dose 8 percent and 29 percent with no
24   doses.
25          Q.     And then could you describe
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1   the 2016-2017 Washington outbreak?
2          A.     Yes.  This is information that
3   we obtained from the Department of Health.
4   This was outbreaks occurring in about 15
5   counties in Washington State.  The cases
6   occurred between October 2016 and May 2017,
7   approximately 834 cases.  And it involved
8   individuals anywhere between, I think it's
9   about four years of age and up to 64 years

10   of age.  Again, we don't have information on
11   vaccination status.
12          Q.     Would you consider any of
13   these outbreaks to reflect mumps cases in
14   highly vaccinated populations?
15          A.     Again, what's the definition
16   of highly vaccinated population?
17          Q.     What do you consider a highly
18   vaccinated population?
19          A.     Probably 90 to 95 percent
20   coverage rate for two doses.
21          Q.     So do any of these outbreaks
22   meet that standard?
23          A.     Not really.
24          Q.     I'm going to start with 2006
25   Midwest outbreak.  What does Merck think are
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1   the potential causes of the 2006 outbreak?
2          A.     I think perhaps we should turn
3   to possible causes in outbreaks, Tab Number
4   5, please.  This is extracted from a
5   response from Interrogatory Number 8.  And
6   this is based on the information that was
7   discussed first in 2006, really hasn't
8   changed much over the ten years in which
9   some of these outbreaks have occurred, but

10   basically it's accepted in the scientific
11   community that it's a very complex
12   scientific issue, that it's really not clear
13   why the mumps outbreaks have occurred and
14   the cause may be multifactorial.  So if you
15   look here, there's actually nine different
16   possible reasons that could explain -- that
17   may be at play, that there's no particular
18   factor that stands out in terms of what's
19   going on.
20          Q.     So all of these nine factors
21   are a possible cause of the 2006 outbreak?
22          A.     Correct.
23          Q.     So just to confirm,
24   "unrecognized importations of mumps" is a
25   possible cause of the 2006 outbreak?
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1          A.     It's one of the possible
2   causes.
3          Q.     What does that mean?
4          A.     It means, again, that there
5   could be many factors at play at the same
6   time.
7          Q.     Sorry.  Let me rephrase.  What
8   does "unrecognized importations of mumps"
9   mean?

10          A.     Sorry.  Yeah, unrecognized.
11   You want to turn to page 4, please.  So to
12   be honest, there's hasn't been -- there's
13   been very little mumps for many years here
14   and the problem, frankly, is, is that
15   physician don't really see mumps very often,
16   they may not recognize it.  It may take them
17   longer to diagnose it.  So the point is that
18   the importation of the cases may not be
19   detected initially because they don't --
20   they're not able to detect the disease.  The
21   other possibility is that you could have a
22   milder form of mumps, and so it may go
23   unrecognized until you actually have
24   laboratory studies done.  Even with
25   laboratory studies being conducted, you may
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1   not be able to actually determine if it's
2   mumps or not.
3          Q.     Let's take it step by step.
4          A.     Okay.  Sure.
5          Q.     Unrecognized means you can't
6   be sure whether or not it's mumps?
7          A.     Unrecognized means that people
8   may not recognize it in the community at
9   first.

10          Q.     I see.
11          A.     Okay.
12          Q.     And then when you say
13   importations, what do you mean?
14          A.     Well, for example, take the
15   very -- let's go back to -- if I can do
16   this, let's go back to our summary of the
17   outbreaks under -- it's right here, isn't
18   it -- under Tab 5.  Sorry.  Wrong tab.  I'll
19   get there.
20          Q.     Tab 4?
21          A.     Yeah.  Thanks.  Right.  Let's
22   go back to there.  So, I mean, the first two
23   outbreaks here are classic examples.  It may
24   not say it here, but in the 2006 outbreak,
25   this was actually an individual who had been
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1   traveling somewhere else and came back to
2   the US having mumps.  It's very clear, for
3   example, in the 2009-2010 outbreak that the
4   index case was an 11-year-old who traveled
5   to the UK where mumps were circulating.  So
6   that's usually what I would call an
7   importation.
8          Q.     So just so we're clear, when
9   somebody comes from somewhere else and

10   brings mumps with them?
11          A.     Correct.
12          Q.     It may be unrecognized in the
13   community at first because the doctors
14   aren't expecting to see mumps in the US?
15          A.     Correct.  Right.
16          Q.     That's what an unrecognized
17   importation of mumps is?
18          A.     Correct.
19          Q.     The next factor, "delayed
20   recognition of mumps cases," what does that
21   mean?
22          A.     Kind of goes at the same thing
23   I was just saying.  That, again, if you want
24   to turn to page 5 in that document.  So it
25   means that they may not recognize it right
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1   away.  The characteristics of mumps can be
2   also similar to other infectious diseases.
3   It can be adenovirus.  It can be the flu.
4   It can be some sort of other rash.  It
5   can -- so the point is -- maybe not a rash.
6   I take that back.  But it can be another
7   infectious disease.  So the point is, is
8   that they may not recognize it right away,
9   may not be able to diagnose them right away.

10          Q.     The next factor is,
11   "differences between the mumps vaccine
12   strain and the circulating mumps wild type
13   strain."  Could you just explain that in
14   your own words what that means?
15          A.     Sure.  Yeah.  So, again, the
16   mumps vaccine as it exists right now, is
17   genotype A.  A number of these circulating
18   mumps wild type strains have actually been
19   type G, for example.  The question is, is
20   there a mismatch here, will the vaccine work
21   in those situations.  I will take you to
22   page 7, if I may.  Just so you can see that
23   if you look down, for example, underline 4C
24   says, "Concern was raised that mumps
25   vaccine-immunity may be less effective
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1   against other strains.  There is no evidence
2   to date.  All sera collected from vaccinated
3   children neutralized diverse mumps virus
4   strains.  However, antigenic differences
5   among strains led to lower antibody levels
6   against non-vaccine strains.  These
7   differences might become more important with
8   increasing time since vaccination."
9                 But importantly in that

10   sentence is that the difference is
11   regardless of the strain, we were still able
12   to neutralize it with the vaccine.
13          Q.     So strain mismatch is just
14   when the vaccine strain is different from
15   the circulating strain?
16          A.     Yes, correct.
17          Q.     And it's a possible cause of
18   mumps outbreaks?
19          A.     Again, it's one of the
20   possible causes.
21          Q.     One of the possible causes.
22   Has Merck done studies showing neutralization
23   against diverse mumps vaccine strains?
24                 MR. SANGIAMO:  Dr. Krah
25          covered this topic about what studies
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1          Merck has done.  Dr. Krah described
2          the studies that Merck did in
3          collaboration with the CDC and the
4          FDA.  So he is our 30(b)(6) deponent
5          on that topic.
6   BY MS. MAHENDRANATHAN:
7          Q.     So you don't know, yes or no,
8   you don't have details on that?
9                 MR. SANGIAMO:  She is not here

10          to testify about that.
11   BY MS. MAHENDRANATHAN:
12          Q.     Okay.  Just to confirm, does
13   Merck consider strain mismatch as a possible
14   cause of these outbreaks?
15          A.     Based on the information that
16   has been obtained to date, I seriously doubt
17   it.
18          Q.     Why is that?
19          A.     Because of the fact that we
20   were able to neutralize against all the
21   different strains that were tested.
22          Q.     Who is "we"?
23          A.     This is the data that we're
24   referring to, the work that was done by
25   Dr. Rubin and the CDC.
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1                 MR. SANGIAMO:  We've been
2          going about an hour.
3                 MS. MAHENDRANATHAN:  Do you
4          need a break?
5                 THE WITNESS:  It would be a
6          great idea, sure.
7                 MS. MAHENDRANATHAN:  Okay.
8                 VIDEOGRAPHER:  The time is now
9          2:33.  We're going off the video

10          record.
11                      -  -  -
12                 (A recess was taken.)
13                      -  -  -
14                 VIDEOGRAPHER:  The time is
15          2:47.  This begins media unit number
16          three.
17   BY MS. MAHENDRANATHAN:
18          Q.     I want to go through the next
19   factor you listed "waning immunity."  Does
20   that mean that the protection you get from
21   the vaccine will decrease over time?
22          A.     That's one definition.
23   There's really two.  So waning immunity
24   could mean either the decline in your
25   humoral or your cellular immunity over time,
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1   or it could mean basically what you said,
2   which is the protection changes over time.
3          Q.     What does it mean that the
4   change in your humoral or cellular immunity?
5          A.     It means that the antibody
6   levels or whatever you're measuring goes
7   down over time, which is actually a very
8   normal phenomena with most vaccines.
9          Q.     What would the impact of that

10   be?
11          A.     That eventually perhaps you
12   could reach a level where the antibodies are
13   no longer protective.
14          Q.     So under either definition, at
15   some point, it's possible to reach a level
16   where you're no longer protective?
17          A.     Possible.
18          Q.     Does Merck consider waning
19   immunity a possible cause of the outbreaks?
20          A.     So, again, these outbreaks
21   have been investigated by the CDC.  These
22   are one of the main reasons that they have
23   identified.  Recognize that in some of the
24   studies waning immunity has been listed as a
25   possibility, probably in about six studies
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1   it has and another six it hasn't.  So,
2   again, it's a possibility, but it's
3   certainly not the sole factor.
4          Q.     I just want to go back to my
5   question.  In Merck's opinion is it a
6   possible cause?
7          A.     Again, we didn't do these
8   outbreak investigations.  The experts here
9   at the CDC, we rely on them for their input.

10          Q.     So does Merck have an opinion
11   as to what the possible causes are?
12          A.     No.  We support the research
13   that they've done, we think it's very good.
14          Q.     So Merck has no understanding
15   of the possible causes of mumps outbreaks?
16                 MR. SANGIAMO:  Object to the
17          form.
18                 THE WITNESS:  Again, we're
19          relying on the CDC.  They're the
20          experts in this area.  We think
21          they've done some very good research.
22          They've looking at the outbreaks for
23          over ten years.  They listed nine
24          possible different reasons.  It could
25          be any one of these or a multitude of
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1          these.
2   BY MS. MAHENDRANATHAN:
3          Q.     Does Merck agree that these
4   are possible reasons of the CDC?
5          A.     Certainly these are reasons
6   that they listed.  It doesn't mean this is
7   an -- what's the word, exhaustive list.  It
8   could be other reasons as well.
9          Q.     But Merck agrees these are

10   possible?
11          A.     According to the CDC, yes.
12          Q.     Does Merck agree with the CDC?
13          A.     This is what they've published.
14   They're the experts.
15          Q.     I asked if Merck agrees with
16   the CDC.  Does Merck agree?
17          A.     I understand what you asked.
18   Again, this is research that's done by the
19   CDC.  We think they're the experts in the
20   area.  We rely on their expertise.
21          Q.     So you can't answer whether
22   Merck agrees with the CDC?
23          A.     I cannot.
24          Q.     Why is that?
25          A.     We don't have a position on
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1   this.  We rely on the CDC.  They have the
2   expertise in this area.
3          Q.     So Merck takes no position as
4   to whether any of -- anything is a cause of
5   mumps outbreaks?
6                 MR. SANGIAMO:  Object to the
7          form.
8                 THE WITNESS:  I can't answer
9          that.  That's speculation.

10   BY MS. MAHENDRANATHAN:
11          Q.     You can't answer it because
12   Merck does not take a position?
13                 MR. SANGIAMO:  Object to the
14          form.
15                 THE WITNESS:  I don't think I
16          can answer that.
17   BY MS. MAHENDRANATHAN:
18          Q.     I asked you --
19                 MS. MAHENDRANATHAN:  Could you
20          just read back the question?
21                      -  -  -
22                 (The court reporter read the
23          pertinent part of the record.)
24                      -  -  -
25   BY MS. MAHENDRANATHAN:
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1          Q.     Could you answer that question?
2                 MR. SANGIAMO:  Object to the
3          form.
4                 THE WITNESS:  I can't answer
5          the question.  Again, this is the
6          expertise of the CDC.  We rely upon
7          them.  They have the expertise in
8          this area.
9   BY MS. MAHENDRANATHAN:

10          Q.     So does Merck know whether the
11   effectiveness of its vaccine is a possible
12   cause of outbreak?
13          A.     One of the issues, if you look
14   at Item Number E here, vaccine effectiveness
15   is one of the possibilities.  It's one of
16   them.
17          Q.     But Merck doesn't know whether
18   it's a possible cause?
19          A.     There are multiple causes
20   here.  No one cause has been identified for
21   these outbreaks.
22          Q.     I asked, Merck doesn't know
23   whether it's a possible cause.  Does Merck
24   know whether it's a possible cause?
25          A.     It's one of the causes that
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1   have been listed by the CDC.
2          Q.     And has Merck investigated
3   whether vaccine effectiveness is a possible
4   cause of mumps outbreak?
5          A.     This is, again, the role of
6   the CDC.  Remember when I took you back to
7   the first item here in the booklet, it
8   describes the activities that CDC does.
9   They are the experts in terms of looking at

10   vaccines and outbreaks and getting the
11   associated effectiveness many times from
12   those outbreaks.
13          Q.     I just want to confirm for the
14   record, Merck does not, has not investigated
15   whether vaccine effectiveness is a cause of
16   mumps outbreaks?
17                 MR. SANGIAMO:  Object to the
18          form.
19                 THE WITNESS:  It's not our
20          role.  CDC does that very
21          effectively, much better than we
22          would ever do.
23   BY MS. MAHENDRANATHAN:
24          Q.     Because it's not your role,
25   Merck has not done it?

Page 153

1          A.     Correct.
2                 MR. SANGIAMO:  Object to the
3          form.
4   BY MS. MAHENDRANATHAN:
5          Q.     Has Merck done anything to
6   rule out the possibility that vaccine
7   effectiveness has caused mumps outbreaks?
8          A.     No, we have not.  Again, there
9   is a bunch of list -- there's a bunch of

10   causes listed here.
11          Q.     And these came from the CDC?
12          A.     Yes, they did.
13          Q.     And Merck has not done
14   anything to rule out the possibility that
15   effectiveness is one of the causes of the
16   outbreaks?
17          A.     No.  It could be any one --
18                 MR. SANGIAMO:  Object to the
19          form.
20                 THE WITNESS:  It could be any
21          one of these nine items.
22   BY MS. MAHENDRANATHAN:
23          Q.     Merck has not ruled out any of
24   these?
25                 MR. SANGIAMO:  Same objection.
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1                 THE WITNESS:  No, we have not.
2   BY MS. MAHENDRANATHAN:
3          Q.     So Merck has not ruled out
4   that vaccine effectiveness could be a cause
5   of outbreaks?
6                 MR. SANGIAMO:  Object to the
7          form.
8                 THE WITNESS:  It's the same
9          answer.  One out of nine

10          possibilities here.  There could be
11          other reasons as well.
12                 MS. MAHENDRANATHAN:  Could you
13          read back my question?
14                      -  -  -
15                 (The court reporter read the
16          pertinent part of the record.)
17                      -  -  -
18   BY MS. MAHENDRANATHAN:
19          Q.     Could you answer that question?
20          A.     It's the same answer I gave.
21   I'm sorry.  It could be any one of these
22   reasons.
23          Q.     So what are all of these
24   reasons?
25          A.     Again, these are possible
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1   reasons.  It's not clear --
2          Q.     I just want to confirm the
3   universe of the possible reasons.
4          A.     This is the list that we put
5   together in the Interrogatory.  This is what
6   we found in the scientific literature.  It
7   doesn't mean that these are the only reasons
8   but these are probably the ones that have
9   been identified most often in the

10   publications that have been put out to date.
11          Q.     I see that.  I just want you
12   to state on the record what the reasons are
13   so we can see it.
14          A.     You want me to read all nine
15   of these?
16          Q.     Yes, please.
17          A.     Want me to read what's here
18   slowly?
19          Q.     Could you put them in your own
20   words what each of these reasons are?
21          A.     I think they're best stated
22   right here.  So the factors that have been
23   considered, but are not necessarily limited
24   to these, are nine different possibilities.
25   One is an "Unrecognized Importation of
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1   Mumps;" two is a "Delayed Recognition of
2   Mumps Cases;" three is "Differences between
3   the Mumps...Strain and the Circulating Wild
4   Type Strain;" four is "Waning Immunity;"
5   five is the "Vaccine Effectiveness;" six is
6   an "Accumulation of Susceptible
7   Individuals;" seven is a "Population
8   Immunity that is Below the Herd Immunity
9   Threshold;" eight is a "Lack of Asymptomatic

10   Natural Boosting due to Substantially
11   Reduced Endemic Disease;" and nine are
12   "Conditions That Foster Frequent,
13   High-Intensity Exposures that Facilitate
14   Transmission."
15          Q.     And these nine factors are
16   what Merck considers the possible causes of
17   outbreaks?
18          A.     These and there could be
19   others.
20          Q.     What are the others?
21          A.     It could be looking at, for
22   example, cellular immunity.  It could
23   be looking at --
24          Q.     Let me slow you down.  What
25   was what you just said?

Page 157

1          A.     I said it could be changes in
2   cellular immunity, for example.
3          Q.     Thank you.
4          A.     You're welcome.
5          Q.     You can continue.
6          A.     I mean I think -- I haven't
7   really gone through an exhaustive list of
8   these.  These are certainly the largest,
9   these are the top nine if you want to call

10   it that.
11          Q.     Do you think each of these
12   causes is equally likely?
13          A.     I don't know.
14          Q.     Does Merck have an opinion as
15   to whether each of these causes is equally
16   likely?
17          A.     No, we really don't.
18          Q.     You don't know.
19                 What does accumulation of
20   susceptible individuals mean, in your own
21   words?
22          A.     Sure.  So think about it this
23   way:  As with any vaccine, you don't have
24   either 100 percent protection or 100 percent
25   seroconversion.  So let's just take this,
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1   for example, that we might have a 95 percent
2   seroconversion.  Technically that leaves 5
3   percent of individuals who are not
4   protected, not seroconverted.  Over time you
5   build up a cohort of those each year.  As
6   you vaccinate, you get another 5 percent and
7   another 5 percent and another 5 percent, and
8   pretty soon you have a large group of
9   individuals who may be susceptible.

10          Q.     So just to make sure I'm
11   understanding, if you have a population of
12   people, some have been vaccinated, some
13   haven't, in each of those populations there
14   could be people that are still susceptible
15   because they weren't vaccinated or they were
16   and for whatever reason they are still
17   susceptible?
18          A.     Right.  There's a small
19   percentage of people who, with vaccine, will
20   not have a detectable antibody, and,
21   therefore, we assume that they are not
22   protected.
23          Q.     So -- sorry.  Didn't mean to
24   cut you off.
25                 So that population of
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1   susceptible people over time could build up
2   to a point where mumps outbreaks are
3   possible?
4          A.     Yes.
5          Q.     The next factor, "Population
6   Immunity that is Below the Herd Immunity
7   Threshold," what does that mean?
8          A.     So herd immunity is the
9   concept that if you get to a particular

10   level, which for mumps could be somewhere
11   around 92 percent, that by vaccinating most
12   people, that you can then protect the
13   unvaccinated.  Think about the fact that
14   maybe you have someone who isn't a vaccine
15   candidate, they're immunocompromised,
16   something like that.  By having enough
17   people vaccinated, you can, in fact, protect
18   the unvaccinated individuals.
19                 Population immunity is a
20   little bit more of a complex concept here,
21   and that is that population immunity means
22   basically the math behind it is that you
23   take the percentage of people that are
24   vaccinated, let's just say the vaccine
25   coverage rate is -- I'll make these simple
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1   numbers, 90 percent.  And the effectiveness
2   of the vaccine is also 90 percent.  So you
3   multiply .9 times .9 and you get .81.  .81
4   is too low of a population immunity to reach
5   the herd immunity level that's been set of,
6   say, 92 percent.
7          Q.     So there's some percentage of
8   protection you need in the population to
9   prevent outbreaks from happening?

10          A.     Yes, correct.
11          Q.     And this combination of
12   vaccine coverage and vaccine effectiveness
13   is lower.  When you, you know, multiply them
14   together --
15          A.     Right.
16          Q.     -- it's lower than what you
17   need to prevent outbreak?
18          A.     That's right.
19          Q.     And then H, could you explain
20   what factor H is?
21          A.     Sure.  So "Lack of
22   Asymptomatic Natural Boosting due to
23   Substantially Reduced Endemic Disease."
24   This is actually, if you will, the success
25   of a vaccine which is that with high

Page 161

1   coverage rates and with a good vaccine, you
2   basically have less natural boosting going
3   on because you don't have a wild type
4   disease circulating in the population.  So
5   this is actually -- you know, the success of
6   most vaccines which actually reduce that
7   natural boosting.
8          Q.     So it's basically that people
9   aren't exposed to mumps so they're not

10   getting boosted?
11          A.     Correct.
12          Q.     And so --
13          A.     Correct.
14          Q.     -- that could cause outbreaks --
15          A.     Yes.
16          Q.     -- because their protection is
17   lower?
18          A.     Right.
19          Q.     And then the last factor,
20   "Conditions that Foster Frequent,
21   High-Intensity Exposures that Facilitate
22   Transmission," what does that mean?
23          A.     So think about what I told you
24   earlier about the various outbreaks that
25   have occurred to date.  Many of those have
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1   occurred in really very sort of congregate
2   settings, college campuses, religious
3   communities, isolated communities.  These
4   are areas in which you have very -- you
5   know, think back to when you were in
6   college.  We all had a lot of fun, you eat,
7   drink and sleep together.  All right.  So in
8   that type of setting, you can really have a
9   very high-intensity exposure going on.  So

10   it's that very close living that really
11   allows you to have constant, constant
12   exposure to the virus.
13          Q.     So if somebody has mumps, you
14   can't avoid them because you see them all
15   the time?
16          A.     That's right.  In the
17   classroom, in your dormitory, at dinner,
18   everywhere.  In the library.
19          Q.     Do you think that this
20   constant -- these high exposure settings, do
21   you think that's more likely to be a
22   possible cause of mumps than the strain
23   mismatch?
24          A.     Again, I don't really think
25   I'm qualified to make that decision.  I
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1   think it's one of the variables at play
2   here.
3          Q.     And Merck doesn't have a
4   position --
5          A.     No.
6          Q.     -- as to whether one is more
7   likely --
8          A.     No.
9          Q.     -- than the other.

10                 Has Merck conducted any test
11   to rule out any of these causes of
12   outbreaks?
13          A.     Well, again, I mean, we
14   participated in the evaluation of the mumps
15   strains, to look at that.  Other than that,
16   I don't believe that we have.
17          Q.     So I'm just going to go
18   through them one by one to confirm.  So has
19   Merck conducted any test to rule out the
20   possibility that unrecognized importations
21   of mumps have caused outbreaks?
22          A.     Again, we're not in a position
23   to rule out or to evaluate.  This is -- for
24   every one of these variables it's the same
25   thing, we don't have access to these
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1   populations.  We don't do these types of
2   studies.  The health departments don't
3   invite us in.  So we don't really have
4   access to this.
5          Q.     Understood.  So Merck isn't
6   studying whether it's these outside
7   importation of mumps that's causing
8   outbreaks?
9          A.     No.

10          Q.     Based on our understanding of
11   some of these studies you've mentioned, the
12   2009-2010 outbreak where someone traveled to
13   the UK and came back and brought mumps, does
14   Merck have an understanding that that's
15   probably what caused that outbreak?
16          A.     We rely on the CDC to make
17   that assessment.  The other ones are in the
18   best position to determine what causes these
19   outbreaks.  In the ten years of evaluating
20   this information, to be honest, they have
21   not come to one specific factor.  All these
22   nine are still in play.
23          Q.     So for the 2009-2010 Northeast
24   outbreak, does the CDC suggest that the
25   importation of mumps was an actual cause?

Page 165

1          A.     It started the outbreak.
2          Q.     Does Merck agree that it
3   started the outbreak?
4          A.     That's what the facts show.
5          Q.     So it caused the outbreak?
6          A.     It didn't cause it.  It
7   started it.
8          Q.     What is the distinction there?
9          A.     It's that there was an index

10   case, the first person that comes down with
11   the disease I'm saying that person started
12   the outbreak.  It's the first case.  Whether
13   that's the only cause of that outbreak, I
14   don't know.
15          Q.     But it's one of the causes?
16          A.     It's one of the causes, yes.
17          Q.     Okay.  Could waning immunity
18   be one of the causes?
19          A.     It could be one of the causes.
20   We don't know.
21          Q.     Merck doesn't know?
22          A.     No, we don't know, certainly
23   don't know.
24          Q.     Does the CDC know?
25          A.     Again, no, because they still
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1   have all these things listed.  They haven't
2   changed their opinions on this.
3          Q.     It could be a number of
4   causes?
5          A.     It could be more than one,
6   yes.
7          Q.     They haven't ruled out waning
8   immunity?
9          A.     No, they have not.

10          Q.     And Merck hasn't ruled out
11   waning immunity as a cause?
12          A.     No, again, but we rely on the
13   CDC for their opinion on this.
14          Q.     Merck doesn't evaluate whether
15   waning immunity is a cause of outbreaks?
16          A.     No, not really.  I mean, we
17   did -- I don't know if it's time to -- we
18   did talk.  We did do some -- you know, we
19   tried to support research in regards to the
20   use of the vaccine.  You can take -- perhaps
21   take a look at Tab 17 if you'd like.  16,
22   17.
23          Q.     Could you describe the
24   research to me?  The research referencing.
25          A.     Let's go to 16 and 17 for a
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1   minute, please.  Do you remember when I
2   first said that Tab 16 describes our
3   investigator initiated studies program?  So
4   if you turn to the second page under that
5   tab, if you want to follow with me, please.
6   So I mean, these on the bottom of the page
7   that says areas of interest for investigator
8   initiated studies.  So we're trying to
9   understand more about the vaccine and we

10   support independent investigators to do this
11   type of research.
12          Q.     When you say support, is that
13   funding?
14          A.     It can be funding, it can be
15   vaccine or it could be a combination of
16   those.
17          Q.     So through this program, Merck
18   is encouraging research into vaccine -- into
19   waning immunity?
20          A.     Again, it's persistence of
21   immunity is one of the areas of interest
22   that's listed here, yes.
23          Q.     Has Merck encouraged or funded
24   or any way through this program facilitated
25   research into waning immunity?

Page 168

1          A.     Yeah.  Let's go to that.  It's
2   on -- turn to Tab 17 for a minute.  Here
3   is -- there's one, two, three, four, five
4   studies that are listed on this page 1 and
5   the next page.  So the first two studies we
6   supported were not through this formal MISP
7   program but rather just through provision of
8   vaccine or antigens or infected cells,
9   whatever, to do it.  But the first two

10   studies are from Sweden and Finland to
11   actually look at immunogenicity and
12   persistent studies.  So that was specific --
13   both of those are specifically focused on
14   looking at cellular immune responses and
15   persistence of antibody in young adults.
16          Q.     Would you say this reflects,
17   you know, Merck's efforts to evaluate
18   whether waning immunity is a cause of
19   outbreaks?
20          A.     This is one of them, yes.
21          Q.     Has Merck conducted any other
22   efforts to evaluate whether waning immunity
23   is a cause of outbreak?
24          A.     Let's just go through the rest
25   of these, if we could, please.  So, again,

Page 169

1   on the bottom, the third item that's listed
2   here is a CDC mumps persistent study.  We
3   actually tried to join forces, if you will,
4   with the CDC to actually look at the immune
5   responses after -- 15 years after second
6   dose and also to look at what would happen
7   with the third dose.  Unfortunately we tried
8   to engage them, but the CDC said it wasn't
9   really appropriate for them to do research

10   with us.  As it turns out, the CDC ended up
11   doing the study themselves, which is great.
12   That paper was published by Amy Fiebelkorn
13   in 2014.
14                 Then on the next page are two
15   of the formal studies that we've done to
16   understand more the immunogenicity and
17   persistence.  And these were through the
18   Merck Investigator Initiated Studies
19   Program.  These are two studies, again, to
20   look at persistence of immune responses,
21   both human and cellular.  And the last one
22   specifically says to look at, for example,
23   waning over time.  All right.  So we have
24   supported both of those studies.
25          Q.     So you had said earlier that
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1   it's not Merck's job to evaluate possible
2   causes of outbreaks and yet Merck is helping
3   assess possible causes of outbreaks here.
4   Right?
5          A.     Where the research can be done
6   yes.
7          Q.     And what other efforts has
8   Merck taken to assess possible causes of
9   outbreaks?

10          A.     This is the extent of it right
11   here.
12          Q.     This is all of it?
13          A.     Yes.
14                 MR. SANGIAMO:  Plus what
15          Dr. Krah testified about.
16   BY MS. MAHENDRANATHAN:
17          Q.     Okay.  So -- and this would
18   assess waning immunity as a possible cause?
19          A.     Some of the studies would,
20   yes.
21          Q.     Were there any other possible
22   causes that were assessed?
23          A.     No, just persistence, third
24   dose -- no, I don't think so.
25          Q.     So Merck hasn't evaluated
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1   whether effectiveness is a possible cause?
2          A.     No.
3          Q.     Has taken no efforts to assess
4   whether effectiveness is a possible cause?
5          A.     No.  Again, that's really
6   extremely difficult for us to do.  We don't
7   have access to those populations.  The CDC
8   works with the counties, states, locales
9   that have outbreaks.  And that's how would

10   you determine effectiveness.
11          Q.     Has Merck done any test to
12   establish any correlates of effectiveness?
13          A.     No.
14          Q.     Has Merck assessed vaccine
15   protection as a possible cause of outbreaks
16   aside from simply the effectiveness?
17                 MR. SANGIAMO:  Object to the
18          form.
19                 THE WITNESS:  I'm not sure how
20          you're defining protection here.
21          Again, we have looked at long-term
22          immunogenicity studies, persistence
23          of antibody through these independent
24          grants.
25   BY MS. MAHENDRANATHAN:

Page 172

1          Q.     As a -- as part of your
2   investigation into possible causes?
3          A.     Again, to help broaden the
4   scientific knowledge in this area.
5          Q.     What studies are those?
6          A.     The ones I just identified for
7   you.
8          Q.     These were conducted by Merck?
9          A.     No, no, no, no.  I'm sorry.

10   No.  We supported these studies --
11          Q.     You supported the studies?
12          A.     We did not conduct them.  We
13   may have provided reagents.  We may have
14   provided vaccine.
15          Q.     But Merck has not conducted
16   its own studies?
17          A.     No, we have not.
18          Q.     As you know in, I think we
19   just went over, in 2016 there were several
20   thousand cases of mumps?
21          A.     Correct.
22          Q.     And in 2017 over 5,000 cases
23   of mumps.  Does Merck anticipate that in the
24   coming years there will be as many cases of
25   mumps?

Page 173

1                 MR. SANGIAMO:  I'm going to
2          object.  I think that's outside the
3          scope of this notice.  Calls for
4          speculation.
5   BY MS. MAHENDRANATHAN:
6          Q.     You can speculate if you want.
7                 MR. SANGIAMO:  No.  She has to
8          give truthful testimony.  Speculating
9          is not truthful testimony, and it's

10          outside the scope of the notice.
11   BY MS. MAHENDRANATHAN:
12          Q.     Based on Merck's understanding
13   of the possible causes, which you listed
14   these nine causes, and you said there could
15   be others, does Merck understand that
16   thousands of cases of mumps a year could
17   continue to happen?
18                 MR. SANGIAMO:  That's outside
19          the scope of this notice.  The notice
20          asks for the understanding of
21          potential and actual causes of mumps
22          outbreaks that have been identified
23          that already occurred.  The notice
24          doesn't call upon the witness to try
25          and make predictions for what kind of
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1          outbreaks may occur in the future.
2   BY MS. MAHENDRANATHAN:
3          Q.     If waning immunity is a cause
4   of outbreaks, do you have any -- does Merck
5   have any reason to believe that -- strike
6   that.
7                 Merck understands that waning
8   immunity is a possible cause of outbreaks?
9          A.     It is one of the causes

10   identified by CDC.
11          Q.     Is there any reason to believe
12   that the impact of waning immunity will
13   change in the future?
14                 MR. SANGIAMO:  Calls for
15          speculation.  That's the same
16          question.  It's outside the scope of
17          this deposition.
18                 MS. MAHENDRANATHAN:  Well, I'm
19          talking about possible causes and I
20          want to learn more about them, their
21          impact now and whether they could
22          change.
23                 MR. SANGIAMO:  That's not part
24          of this notice.  This notice asks for
25          Merck's understanding of all

Page 175

1          potential and actual causes of the
2          mumps outbreak, and we identified
3          these outbreaks, all of which
4          occurred in the past.  It does not
5          call upon Merck giving predictions
6          about what might occur in the future.
7                 MS. MAHENDRANATHAN:  I'm
8          asking for her understanding of the
9          potential actual causes, actual

10          causes.  This is part of her
11          understanding.  Would they change,
12          would they stay the same?  That's
13          what I'm asking.
14                 MR. SANGIAMO:  Whether they
15          would have changed as to the
16          outbreaks that occurred, is that what
17          you're asking?
18                 MS. MAHENDRANATHAN:  I'm
19          asking her understanding of the
20          causes.  These causes --
21                 MR. SANGIAMO:  She testified
22          to that.
23                 MR. MACORETTA:  Is Ms. Keegan
24          going to testify to this, then, under
25          number four, consideration of

Page 176

1          possible solutions?  Would you agree
2          that it's a fair question for her
3          then?
4                 MR. SANGIAMO:  She'll testify
5          to consideration of possible
6          solutions including changes to the
7          composition, manufacture of mumps
8          vaccine.
9                 MR. MACORETTA:  So what do you

10          think is going to happen in the
11          future would go to that, wouldn't you
12          agree?
13                 MR. SANGIAMO:  If she wants to
14          ask Dr. Kuter about considerations of
15          possible solutions, she can do that.
16                 MR. MACORETTA:  I thought that
17          was Amy Keegan's job?  I don't -- I'm
18          just looking at an e-mail from the
19          other day.  I thought Amy Keegan was
20          testifying about that.
21                 MR. SANGIAMO:  She's going to
22          testify about --
23                 MS. DYKSTRA:  Just the
24          manufacturing portion.  Just the
25          manufacturing portion.

Page 177

1                 MR. MACORETTA:  The e-mail
2          says --
3                 MS. DYKSTRA:  The manufacturing
4          portion, in the middle of it.  So to
5          the extent that you ask about Merck's
6          consideration of possible solutions
7          for or responses to the mumps
8          outbreak, Dr. Kuter can answer that.
9          To the extent you want to talk about

10          changes to the composition or
11          manufacture of the mumps vaccine, Amy
12          Keegan will address that.
13                 MS. MAHENDRANATHAN:  Okay.
14                 MR. MACORETTA:  Okay.  So then
15          why don't we -- what do you think is
16          going to happen in future part of
17          number four then with Dr. Kuter?
18                 MR. SANGIAMO:  Hamsa is taking
19          this deposition.
20                 MR. MACORETTA:  She's taking
21          this now.  I'm taking the Amy Keegan
22          half.
23                 MR. SANGIAMO:  I understand.
24          She can ask the question.
25                 MS. MAHENDRANATHAN:  Can I see
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1          that?
2                 MR. MACORETTA:  Absolutely.
3                 You might wish to visit with
4          the witness about this issue right
5          here.  Go ahead, ask the question.
6   BY MS. MAHENDRANATHAN:
7          Q.     SO going to Topic 4 of the
8   30(b)(6) notice, in Merck's consideration of
9   possible solutions or responses to the mumps

10   outbreak, what has Merck considered as
11   possible solutions to the mumps outbreak?
12          A.     Again, we're following the
13   lead of the CDC.  Right now they're
14   suggesting possibility of a third dose in
15   outbreaks situations.
16          Q.     So Merck is not considering
17   any other possible solution?
18          A.     No.
19          Q.     Is Merck considering a new
20   vaccine as a possible solution?
21          A.     No.  You have to realize that
22   would be a huge undertaking.  Furthermore,
23   the bar has already been set.  The bar has
24   been set in the sense that this vaccine, the
25   Jeryl Lynn vaccine, has a very solid safety

Page 179

1   record and a very solid effectiveness
2   record.  Recognize the fact that there is no
3   other mumps vaccine in the world that has a
4   safety record that this vaccine has.  So
5   when you think about a new vaccine, first
6   and foremost, you not only need to think
7   about the effectiveness of the vaccine but
8   also its safety.  Furthermore, think about
9   the fact that this vaccine has been around

10   for 50 years.  It's been highly effective.
11   Remember the graph that I showed you earlier
12   with a remarkable reduction in disease, over
13   98 percent over the 50 years that it's been
14   in use.  To show how a new vaccine could
15   compare to that would be a very lengthy
16   trial.  You'd have to have a very long
17   discussion with regulatory agencies as to
18   what the appropriate endpoint would be for
19   such a study.  But I can assure you that it
20   would not be simply something as simple as
21   showing that the immunogenicity would be
22   better with a new vaccine.  So that's a
23   huge, huge undertaking.
24          Q.     So just to go back, Merck is
25   not considering a new vaccine as a response

Page 180

1   to outbreaks?
2          A.     No, we are not.
3          Q.     You mentioned that the bar has
4   been set by Merck's vaccine.  Does that
5   include the fact that Merck's mumps vaccine
6   induces 96 percent -- induces mumps
7   neutralizing antibodies in 96 percent of
8   people?
9          A.     I think what matters here is

10   not the immunogenicity data but what matters
11   here is the effectiveness data.  Any vaccine
12   expert will tell you that what the world
13   relies upon is not immunogenicity data but
14   effectiveness or efficacy data.  That's the
15   data that we're talking about that would
16   matter here.  That's where the bar has been
17   set.
18          Q.     Is there any other mumps
19   vaccine with comparable effectiveness data?
20          A.     The GSK vaccine has been shown
21   to have similar immunogenicity and similar
22   effectiveness.
23          Q.     Is licensing the GSK vaccine
24   in the US a possible solution to mumps
25   outbreaks?

Page 181

1                 MR. SANGIAMO:  You're asking
2          if Merck has considered licensing of
3          GSK's vaccine as a possible solution,
4          whether Merck has considered that?
5   BY MS. MAHENDRANATHAN:
6          Q.     Does Merck consider the
7   licensing of GSK's vaccine as a possible
8   solution to mumps outbreaks?
9          A.     No.

10          Q.     Why not?
11          A.     The performance is very much
12   the same.
13          Q.     Does Merck know that the
14   licensing of GSK would not be a possible
15   solution to mumps outbreaks?
16                 MR. SANGIAMO:  Object to the
17          form.  Objection.  You can answer.
18                 THE WITNESS:  I'm not sure I
19          understand the question.  I'm sorry.
20   BY MS. MAHENDRANATHAN:
21          Q.     I asked you if Merck has
22   considered it and you said no because the
23   effectiveness is pretty similar?
24          A.     Correct.
25          Q.     Does Merck know that Priorix
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2

3             I have read the foregoing transcript of
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8

9                 ____________________________
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11
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13   this ____ day of ________________, 20___.

14
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18
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