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PROCEEDI NGS
(9:02 a.m)

SPECI AL MASTER HASTI NGS: Good norning to
all. Today we continue with the governnment's case.

M. WMatanoski, who will be your first
Wi t ness?

MR. MATANCSKI: Dr. Eric Fonmbonne to testify
about epi dem ol ogy.

SPECI AL MASTER HASTI NGS: Okay. Very good
Dr. Fonmbonne, please take the w tness chair

Dr. Fonbonne, would you raise your right
hand, pl ease?

Wher eupon,

ERI C FOVBONNE

havi ng been previously duly sworn, was
recalled as a witness herein and was exam ned and
testified further as follows:

SPECI AL MASTER HASTI NGS: Okay. M.
Ri cci ardel |l a, please go ahead.

MS. RI CCl ARDELLA: Thank you.

FURTHER REDI RECT EXAM NATI ON

BY M5. RI CCl ARDELLA:

Wl cone back, Dr. Fonbonne. Good nor ni ng.

Good nor ni ng.

Q You' re an epideni ol ogi st, correct?

Heri tage Reporting Corporation
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FOVBONNE - FURTHER REDI RECT
A Yes.
Q What is epideni ol ogy?
A There are nmany definitions of epiden ol ogy,

and the nobst conmon one is that it's the science which
is the study of the distribution of disease in human
popul ati ons and the study of factors which influence

that distribution.

Q Now, there's nore than one type of
epi dem ol ogi ¢ study design. 1s that correct?
A Yes.

Q What are the different epideniologic study
desi gns?

A Well, there are many designs, but there are
two maj or designs, which are the cohort study and the
case-control study.

The cohort studies are also referred to as
i nci dence studies, and these are really studies which
conpare the new onset of a disease in two groups of
subj ects which are contrasted, and the groups are
defined by the fact that they are exposed to an
exposure, which is studied by the epidem ol ogi st, and
there is a group which is unexposed to that exposure,
and then by follow ng the exposed and unexposed
subj ects over time you can neasure the incidence of a
new di sease in both groups and then conpare it.

Heri tage Reporting Corporation
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If it is conparable or equal then the
relative incidence will be one and there will be no

effect of the exposure on the incidence of the
di sease

The second design is referred to as a case-
control study, and then you | ook at the sanme questi on,
but the other way around. In that design you start
with a group of subjects who have the di sease that
interests you, and then you select a group of controls
and then you work retrospectively in each group to
measure their past exposure to particular events or
biological difficulties in order to assess if the
exposure was higher in the group of cases when
conmpared to the control, and then that translates into
an odds ratio, which is a neasure of relative risk

Q And the third study is a preval ence study.
What is that? Wat is nmeant by a cross-sectiona
study?

A Preval ence studies are referred to al so as
cross-sectional studies. These are studies which in a
sense are taking a photograph of a given popul ati on at
one single point in tine and then you just go and
assess every person in this sanple, in this
popul ation, and try to identify who is di seased, who
is not diseased and who has the particul ar

Heri tage Reporting Corporation
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characteristic that you want to relate to the di sease

There is no passage of time here. You just
| ook at the disease studies and the exposure studies
si mul t aneousl y.

Q And the final type of study is the
ecol ogi cal study.

A Yes.

Q What is that?

A The fourth kind of design which would be
used subsequently this norning is ecol ogi cal studies.
In these studies, as opposed to the first two designs,
we ook at rates of a particular di sease over a period
of tinme, for instance, that we want to relate to rates
of exposure over the same period of tine.

To take an exanple, one could ask in a given
state if there is a relationship over tinme between
unenpl oynent rates and suicide rates, for instance.
There coul d be evidence that there is a positive
correl ation showi ng that as unenpl oynent rates go up
suicide rates go up as well, and that would be sone
ki nd of evidence that there mght be a rel ationship
between the two, although the type of inferences which
can be nmade from ecol ogi cal studies is much |ess
strong than what we can nake fromthe first two
desi gns.

Heri tage Reporting Corporation
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1 The reason is in these ecol ogical studies we
2 only have access to aggregated data, and we never know
3 at the individual |evel who was exposed and who was

4 actual |y di seased, so there could be some spurious

5 correl ations which arise fromthese ecol ogi cal

6 st udi es.

7 SPECI AL MASTER HASTINGS: Dr. Fonbonne,

8 before you go on | just want to go back here.

9 THE W TNESS: Yes?

10 SPECI AL MASTER HASTINGS: As with previous
11 wi t nesses, Dr. Fonbonne has sone slides to go with his
12 testinony here. W've got paper copies of that.

13 Let's mark this as Respondent's Trial Exhibit 21.

14 We went over Slide 1. The four types of

15 epi dem ol ogi cal studies that he tal ked about were in
16 Slide 2.

17 I"'msorry, Ms. Ricciardella. Go ahead.

18 MS. RI CCl ARDELLA: That's okay. Thank you,
19 Speci al Master.
20 BY M5. RI CCl ARDELLA:
21 Q Doctor, there's a difference between
22 preval ence rate of a disease or disorder and incidence
23 rate, correct? Now |l'mon Slide 3.
24 A Yes. When we conduct studies we measure
25 di sease occurrence in populations in different

Heri tage Reporting Corporation
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1 measur es of
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di sease occurrence

One is called prevalence rate, also referred
to as preval ence proportion in fact, and it's just
when you investigate the particular sanple you can
calculate in a given study what is the proportion of
subjects in that sanple who have the disease, so it's
a sinple proportion which varies fromzero to one and
which tells you how many people in this sanple of this
popul ati on have the disease.

Attached to this proportion you can
cal culate a confidence interval to provide sone
measure of a certainty about the true paraneter and
t he popul ati on.

Q What are incidence?

A That's just prevalence. It's a static
measure. Again, it doesn't give you an idea about a
new onset of cases.

Then in terns of incidence there are two
different ways to calculate incidence. The first one
is called often cunul ati ve incidence, and this is for
desi gns where you start fromtine one, for instance,
where you study people who are all free of the disease
at the start of the study, and then you follow them up
over tinme.

So you follow themup, for instance, five

Heri tage Reporting Corporation
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years. After five years, a certain proportion of this
initial pool of subjects will have devel oped the

di sease, and that proportion would be called the

cumul ative incidence. It is a proportion like

preval ence so it has no units. |It's attached to a 95
percent confidence interval as well, but of course
this cunul ative incidence will vary according to the

I ength of follow up of the study.

If you foll ow up people for five years you
can have like 10 percent woul d devel op the di sease
over that period of tine. It is inportant to relate
the cumul ative incidence to a particular period of
time.

If you extend your followup period to 10
years, your cunul ative incidence can only go up, and
there may be at the end of 10 years of observation
maybe 15 percent of people in that particular initial
popul ati on or sanple who have devel oped the di sease.
So it is a proportion, but it's dynamic in the sense
that it really measures the nunber of new onset of the
di sease over a given period of time, so that's
cunul ative inci dence.

Then there is another way to cal cul ate
i nci dence which is nore conplicated, which has |ess
intuitive meaning, which is called incidence rate.

Heri tage Reporting Corporation
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It's for studies where we | ook, we observe,
popul ati ons which are usually in the dynam c state so
there are people who cone in, people who come out,
peopl e who di e.

Every person in this population is observed
for additional periods of tine, so we need to take
i nto account how many people are observed during this
period of time and how each individual is observed
during that study period.

Some coul d be observed for a short period of
ti me because they go and disappear. Sone join the
popul ati on. They woul d have shorter periods of
observation. W take into account basically how many
peopl e have been observed for how | ong each tinme, and
this is what constitutes the denom nator of this
i nci dence rate.

The numerator is made of the nunber of new
onsets of the disease over a period of tinme, so that's
why the denoninator is expressed usually in person
years and the unit of incidence rate is in fact the
inverse of tinmes rate. It's a bit difficult to
under st and.

Just to give you an exanple which is nore
easily understood, suicide statistics are often
expressed. They are incidence rates. |If you follow

Heri tage Reporting Corporation
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the press, which | think suicide rates in the US. for
young mal es age 15 to 20 or 15 to 24 are probably in
the vicinity of 20 per 100,000 per year, so you relate
your nunber of events, 20, to the size of the
popul ati on and durati on.

Intuiting that case, it's easy to
understand. It neans that if we could observe 100, 000
individuals in this age group over one year, we would
expect to have 20 persons who woul d conmit suicide.
That's a case which has a direct intuitive
interpretation, but sonetinmes it's a bit nore conpl ex
to understand. That's the neasure of incidence.

Q Are nost epidem ol ogic studies of autism
| ooki ng at incidence rates or preval ence rates?

A In the field of the epidem ol ogy of autism
nmost of the studi es have been preval ence studies.
Preval ence studies again are studies which are static.
There is no passage of tine.

There are a few inci dence studi es avail abl e,
but they are not particularly well designed so nost of
what people have relied to in the field of autism
epi dem ol ogy has been preval ence studi es.

Q Doctor, what has research shown to be the
current prevalence rate of autistic spectrum di sorder
inthe United States?

Heri tage Reporting Corporation
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A VWll, inthe United States there were
historically a paucity of studies to investigate this
question, and over the |last seven years there has been
a major effort to generate good popul ation estinates
for autismspectrumconditions in the U S

It started with a CDC study in New Jersey,
whi ch was published in 2001. There was another major
effort in Atlanta published in 2003. Then the CDC
actually, concerned with rates of autismand the fact
that there were no U. S. data on that, started in early
2000 | think to develop a nonitoring program for
autismepidemology in the U S., and just this year in
February they released the first results of two major
surveys of autism spectrumconditions in the U S

VWhat they did was to | ook at children who
were eight years old, and they | ooked at themin
various states in the U S In one study there are 14
states involved in this nonitoring project al
concentrating on ei ght-year-olds.

The met hod which is used to identify cases
in these states has been quite standardized. It's
simlar across states, so the goal is really to
gener at e good popul ation estinmates for the U S. on a
| arge scal e.

Q | think we have that. That's Slide 5.

Heri tage Reporting Corporation
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A That was Slide 4, and now we are on Slide 5,
yes.

They released earlier this year the results
of two major surveys, and you see on that slide just
one of them In the sane report, which is |I think the
Mortality and Morbidity Weekly Report, they rel eased
preval ence estimates for eight-year-olds in 2000, and
in 2000 the rate was 6.7 per 1,000 or 67 per 10, 000,
the same figure.

And then they nonitored the sane or sinmlar
states two years later, again |ooking at eight-year-
olds, and this is what you see here. The average
preval ence in the children, the eight-year-olds, in
2002 in 14 states, the average figure is 66 per 10,000
or 6.6 per 1,000. That is what that graph shows.

The graph shows actually you can see in the
vertical bars the rates which are for each state. |
think it's inportant to actually take a minute to | ook
at the viability. The actual preval ence estinmates for
each state appear in these little squares, which are
orange squares.

As you can see, on the right-hand side the
white columm is the columm which is for New Jersey.
You can see the rate in New Jersey is actually | think
it was 107 per 10,000. |In other words, actually in

Heri tage Reporting Corporation
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New Jersey in eight-year-olds in 2002 the rate was
1.07 percent of the population had an autism spectrum
disorder, 1.07 percent. That's the highest rate that
we see.

Then you see many states who show nore into
the 60 to 70 per 10,000, but you see also on the left
there are sone states which have quite a | ow
popul ati on estimate |i ke, for instance, the state of
Al abama is standing out as being very | ow, so you have
the rate here, which is Iike 32 or 33 per 10, 000.

It's inportant to therefore recognize that
the average figure on the top is an average. It's an
average across 14 states. |If you look at across state
viability, it's quite high. You have a threefold
variation in the rates between Al abama and New Jersey.

It's inportant to recogni ze because this is
at one point in time, but nobody would say that this
data, for instance, supports that there is an epidemc
in New Jersey or sonething in Al abama which protects
you agai nst autism

This shows already at one point in time how
you ascertain cases in a population in fact in your
preval ence estimate, and it varies a | ot across
regions in the same country at the same tine.

Q So, Doctor, you would agree that preval ence

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 19 of 399

2512
FOVBONNE - FURTHER REDI RECT

1 rates for autismare higher than in years past?

2 A Sure. The two rates which | quoted fromthe
3 CDC study are actually highly consistent with the

4 rates whi ch have been published in the literature over
5 the last six or seven years.

6 I know at |east of about 12 published

7 studi es which show rates which are consistently around
8 60 to 70 per 10,000, which is probably the best

9 estimate that we have today. These studi es have been
10 done by different groups of investigators using

11 different nethods. They cone fromthe U K  They cone
12 from Canada, fromthe U S -- there are multiple

13 studi es now -- and al so from Scandi navi a, the Faroe

14 Islands. You nane it, there are nmultiple replications
15 of these findings in recent studies.

16 So that's the recent picture worldw de. Now
17 if you ask conpared to what it was like 30 or 40 years
18 ago, yes, of course it's higher. 1In the past, we

19 recorded rates initially which were four or five
20 children per 10,000 in the earlier epidem ol ogica
21 studies starting in the '60s and early ' 70s.
22 Therefore, the prevalence figures that we provide
23 right now are higher than they used to be.
24 Q Well, then why isn't that evidence that the
25 disorder is increasing in the popul ation?

Heri tage Reporting Corporation
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A VWell, it could be evidence that there is an
i ncreased i nci dence of the disorder, but it could al so
reflect different factors.

One of these factors has been studi ed, and
there i s abundant evidence and there are reasons that
we understand why the preval ence figures are higher
than they used to be. One of themhas to do with
di agnosti c concepts and di agnostic criteria which have
changed over the | ast 40 years.

Q Does the change in diagnostic criteria
af fect preval ence rates?

A Yes. Absolutely. This is now Slide 6. It
portrays in the slide the evol ution of nosographies,
and DSM Il in 1968 there were basically no provisions
made for child psychiatric disorders.

The first really criteria for autismwere
devel oped by M chael Rutter in England in 1970. They
wer e subsequently enbodied in 1979, in 1975, and then
inthe US it's really started to change in 1980. In
1980 that there was the first time that the notion of
PDD was coined in the literature.

That was really to go away from previous
concepts where up to that point autismwas |inked up
wi th chil dhood psychosis. It was very vague the way
it was conceptualized. To enphasize the devel opnenta

Heri tage Reporting Corporation
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1 nature and the early onset of autism this term of
2 pervasi ve devel oprmental disorder was coined in 1980
3 and appeared in DSM 111 for the first tinme.
4 In DSMII1I-R there is a reorgani zati on and
5 sinmplification of DSMI111, and this is the first tine
6 in 1987 that the concept of PDD NOS appeared. There
7 was no PDD-NOS category before.
8 Then we nove on to DSMIV. DSM 1V was
9 rel eased in 1994, and here you have a reorgani zation
10 of the diagnostic criteria for autistic disorders,
11 PDD- NCS, but al so you have newconers in the
12 classification. Asperger disorder did not exist
13 before in previous nosographies. It made its
14 appearance, its entry in nosographies, in 1994,
15 These are inmportant changes, and there are
16 actually enpirical studies |ooking at conparing the
17 same clinical material and applying DSMII11-R as
18 opposed to DSM IV criteria, and DSMIV criteria led to
19 I think it was a 40 percent increase in the nulticycle
20 data study of children with early diagnhosis of PDD
21 conmpared to DSM1I11-R so it's clear that the change
22 in the concepts and then how they are reflected in
23 di agnosti c systens have an inpact on who neets
24 criteria or not in any study for an autism spectrum
25 di sorder.
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1 For the epideniol ogy, we knew that the best
2 way to denonstrate that cane from one study which was

Heri tage Reporting Corporation
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1 done in Finland. 1If | could naybe have the next

2 slide?

3 Q | believe your report refers toit. [|I'm

4 referring to Respondent's Exhibit P, Tab 97. Wat did
5 that study find?

6 A Okay. This is Slide 7. The direct way to

7 estimate how different diagnostic criteria inmpact on

8 the result is to collect data, and that's what these

9 i nvestigators did in Finland.

10 They di d one study, one survey. They

11 collected their data, and therefore the data do not

12 change, they are there. Wat they did, they applied
13 to this sane data set different diagnostic criteriato
14 see how changi ng the diagnostic criteria affects the
15 resul ts.

16 By using Kanner's criteria, for instance, in
17 this age group they generate a preval ence rate of 2.3
18 per 10,000, but if they apply the nore recent, nodern
19 ICD-10 criteria then the rate is 7.6 on this same
20 survey data. There is nothing el se which changes but
21 the diagnostic criteria.
22 So you have here a denonstration that
23 diagnostic criteria can account for a threefold
24 difference or increase in the rates themselves. O
25 course, it mght not be as often the case in other

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 24 of 399

2515B
FOVBONNE - FURTHER REDI RECT

1 studies, but that's a very clear denpnstration that
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diagnostic criteria can inpact substantially the
preval ence estimtes in studies.

Q Does case ascertai nnment affect the
preval ence rates of ASD?

A Yes. And this is Slide No. 8. Case
ascertainment is when we do epi dem ol ogi cal studies of
that kind, we first set a case definition, so we
define what it is that we will call ASD or PDD in that
study, so that's the case definition.

Then there is another big decision to nake,
which is how are we going to investigate and find out
the cases in this comunity that we survey. This is
called case identification or case ascertainment.

The way it has been done historically in
studies is actually not standardi zed. Because these
popul ati ons have a | arge sanple size, often tens of
t housands of children of a certain age, we cannot go
and assess every child. It's not feasible, so we
often do screenings first.

The extent to which you screen can vary a
lot. Sone people send letters or flyers. They again
send out to GPs famly, doctors, only or they send
themto schools as well or only to schools, so there
are multi pl e reasons why when we ascertain cases there
is huge variability in the design of these studies,
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1 that in turn can affect the findings and the yield of
2 cases in our studies.
3 That slide is an exanple of how case
4 ascertai nment can inpact the rates. You can see there
5 these are four U S. studies, one done by the CDC in
6 New Jersey in 2000, and then you can see all of them
7 The point is that it's the same country. They are al
8 U S. studies. They are all published at the sane
9 time, 1999 to 2001, and the age groups are nore or
10 |l ess simlar.
11 So what should we expect? |If we do four
12 studies at the sane point intine in the sanme country,
13 we should have simlar rates. On the right colum you
14 can see the rates actually vary enornously. There is
15 a 14-fold variation in these preval ence rates
16 according to these studies.
17 How can we explain that? The only way to
18 explain that is that there are uni que design features
19 of each study which inmpact substantially the rates.
20 When one | ooks at those three studies which give rates
21 which are 16 or below, they are all identifying cases
22 based on children who are al ready known from
23 educati onal servi ces.
24 This is a kind of passive way to identify
25 case studies that are known in other domains of
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1 So if you just rely on one single source of cases
2 whi ch are going through a particular service provider
3 you will have some of the cases, but you will mss
4 many, so this kind of passive identification system
5 tends in all countries to yield a lowrate.
6 By contrast, the first study, which had very
7 high rates as early as 2000, was really going at cases
8 inthis community in a very different way. They were
9 using multiple sources of ascertainment. They were
10 very proactive in trying to find cases using different
11 di agnosti ¢ nmeasures.
12 There were multiple reasons, but the degree
13 of activity in ascertainnent of cases clearly led to
14 that study having a higher rate conpared to the other
15 ones, so the point to make here is that case
16 identification or ascertainment in studies varied
17 enornmously and that it does affect how much autism you
18 find in a particular survey.
19 If that is the case, it becones obviously
20 much nore conplicated to conpare historical studies,
21 so if you have rates now of 60 or 70 per 10,000, as
22 you see, there is variability in studies conducted in
23 that sane historical period. [It's clear that
24 comparing studi es done now to studies done 40 years
25 ago will be plagued with multiple confounding factors
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due to design features of studies which are not
compar abl e.
Q Doctor, some peopl e have used referral data

fromhealth care and educati onal providers as evidence
that the incidence rate of ASDs are increasing. 1Is it
good practice to use referral data to evaluate

i nci dence?

A No, it's not good practice to use referra
statistics or data to evaluate or estinmate incidence,
and it's not good practice to try to estinmate trends
inrates of autismusing only referral statistics.

Everybody will understand in any nedi cal
institution when you develop a service or you offer a
servi ce suddenly you find patients. So as a function
of how rmuch service you provide, you will create
trends in the apparent rate of the disorder which have
nothing to do with what's happening in the popul ation,
which is what we want to know. That is a kind of
illustration, a graphic illustration on how service-
based data can be m sl eadi ng.

Q Excuse me. We're referring to Slide 9

A This is Slide 9, yes. 1In each slide there's
a green square that represents the population. The
pink area is those in the popul ati on who have the
di sease who are accessing services.
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Assune that there is an equival ent nunber of
dots in each slide and the dots are for each
i ndi vi dual who have the disease. So an equal nunber
of dots in both situations, that neans that the
preval ence in the population is the same. There is no
change.

But in the first case on the left, of these
peopl e who have the di sease, just very few access
services. So you have like, |I don't know, seven
people in the service provider. And then later you
have suddenly a high access of services. The disorder
is recognized. There is nore awareness, nore
facilitation of access to treatnment, and you have
suddenly many nore people who are in the service
provi der statistics or data although the preval ence in
the popul ati on has not changed.

What' s happening fromleft to right is that
there is a transfer fromthe popul ati on pool of cases
towards those who are accessing services, and if you
only concentrate on the nunber of dots in the pink
area you will generate a trend which up, a very, very
| ow access and a high nunber later. You have an
upward trend

In fact, we nust, to evaluate the trend,
have access to the popul ation estinmates. Unless you
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do that you can be misled by | ooking at how many
people are treated in a particular service or
identified in a systemwith an autism category.

These are all what | would call referra
statistics, and that involves Departnent of Education
data or health services data, and they are not
appropriate to evaluate the trend

Q VWhy isn't Departnent of Education data a

good gauge of incidence rate?

A Well, this is one illustration fromthat
slide. This is Slide 10. It comes froma paper by
Gurney, et al., and it's consolidating nunicipal data,

but the trend that you see is a trend you see in al
states or nost states in the U S. and also a trend
that you see in England, in Denmark, in Canada, in
every country where you have seen trends over tine
You have this sanme type of curve.

The reason why is when you see that you
could say well, there is an increased nunber. It can
be inpressive, but of course these trends do not
account for changes that are very inportant in how we
define cases and how children with the di sease access
servi ces.

For instance, in that study we just
portrayed inportant events in ternms of diagnostic
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concepts and criteria, and you can see that this
upward trend occurs at the tine where the new
conceptualization of ASDs have been enbodied in DSM IV
and |1 CD-10, and agai n that happens everywhere.

That's one change in how we conceive and
conceptualize autism but the other thing in the U S.
which is relevant is this IDEA Act, which is the
Individuals Wth Disabilities Educational Act |aw
whi ch was passed | think in 1990.

VWhat is inportant to note is that in the
past, which is before 1990 or before 1991, there was
no requirerment for U S. states or educational
facilities to report autismas a separate category, Sso
in the Departnent of Education data autism was
actually linked up with a category whi ch was ot her
ki nds of inpairnment in the past.

It's only following this 1990 | aw t hat
states had to report autismas a separate category,
and that started actually in 1993 officially, but
particularly in 1994, This is when states had to
report autismas a separate category.

That of course neans differences when you
open up categories, as we will see later. Wen you
create a new category of course nunbers woul d increase
because it can only go up. That's for sure. W've
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seen that in the other kinds of devel oprent al
disabilities over tinme.

This kind of trend in educational data or
ot her kinds of data cannot be directly interpreted
because you never can control or adjust for change in
the diagnostic criteria, and al so they need to take
into account change in the social policy around this
particul ar di sorder.

Q Doctor, is there direct evidence that
di agnostic practices have changed to explain the
hi gher nunber of ASDs?

A Yes. Yes. There has been a very inportant
study, which is shown in Slide 11.

Q And | believe you' re about to refer to
Respondent’'s Exhibit P at Tab 161. Go ahead, Doctor.

A Yes. In this study by Shattuck published in
2005 is an el egant denpnstration that you can have
what is called diagnostic switching or diagnostic
substitution, and that can explain to a | arge extent
the increases in nunbers of children who have
currently a diagnosis of ASD

The arrows are a bit off, so I'mgoing to
explain that. On this slide you have the dotted |ine,
which is horizontal on the top, is what you would
predi ct would be the preval ence based on recent
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CDC studies. The arrows would be slightly higher up
and on this line. The line is at 67, 68 per 10, 000.
That's the recent figure that we have, and that's what
we know is the true population rate, if |I can put it

t hat way.

The other dotted |ine, which is always
around 34 per 10,000, reflects a |lower estimate of the
popul ati on rate, which is derived fromone CDC st udy
publ i shed in 2003 and conducted in the regi on of
Atl ant a.

So basically these two lines provide us with
a reference range of where the preval ence i s based on
studi es which are available. |If one |ooks at the
other lines, the big line which is the thick line in
between the other two is the average preval ence based
on the nunmber of children in the U S. across states
which are in the Departnment of Education data
recogni zed as having an autism condition.

If one looks at this trend over time what is
inmportant is in 1994 on the left-hand side, and the
arrow is actually not at the right page, but the
starting point is an average preval ence of six per
10,000, neaning that in 1994 if we just | ook at the
Departnment of Education data in the U S. across al
states you would estimate that there is about six
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children out of 10,000 who have an autism spectrum
di sorder condition.

But because we know that the popul ation
figure is higher it starts very low and can only go up
over tinme. \What's happening at the end of this
period, the end point in 2003 of this average rate is
about 32. It's not even at the level of the | owest
estimate of the reference range which | described
before, showi ng that any trend to increasing nunbers
in Departnment of Education statistics is reflecting
the fact that these statistics are catching up with
reality.

We know that in the population there are
many nore children, and those who are identified in
t he educational systemas pertaining to the autism
category are increasing, but it's still far from being
what it shoul d be based on our know edge of the true
preval ence of the disease in the U S. population. So
therefore the fact that it has increased cannot be
interpreted as showing that there is an epidenmic as it
i s sonetines said.

O course, there is also huge variability
across states so that you see a line which goes quite
high. This is the trend for Mnnesota, and there is
another state, which is the lowest state in terns of
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1 how many kids are identified, and that's New Mexi co,
2 so there is variability across states as you woul d
3 expect and as | showed before.
4 But the nean, which is the thick |ine, shows
5 that the referral data showed nuch beyond catching up
6 with the population figure, and we should predict from
7 this slide that they should increase even nore in
8 future years, and that would not be a sign that there
9 is an epidenmic. So this author, being aware of that,
10 he asked several questions and basically in four steps
11 tried to try to address this question of diagnostic
12 substitutions.
13 The ot her question, this increasing nunber
14 of children with ASD in the Departnent of Education
15 data, are they in fact children who were there before,
16 but now they are reclassified in a different category?
17 The first thing he did was to | ook at the whole |
18 think 48 states that he included in this analysis, and
19 he | ooked over time between 1994 to 2003.
20 He cal cul ated the odds of being classified
21 in the autismcategory, and it showed that it
22 i ncreased by 1.21 per year, so there was an increasing
23 probability of being classified in the autism category
24 each year during that particular interval.
25 SPECI AL MASTER HASTI NGS: Let me just add
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1 that you're on Slide 12 now, correct?

2 THE WTNESS: Sorry. Yes.

3 SPECI AL MASTER HASTI NGS: Go ahead.

4 THE WTNESS: Slide 12, yes. |In the

5 meanti me, nationw de there was al so a decreased

6 I'ikelihood for children to be classified in the

7 |l earning disability category and in the nmenta

8 retardation category. These are significant declines.
9 The odds ratios are close to one, but they are

10 significantly showing a |ower likelihood to be

11 classified in this category.

12 So the next step was for himto say these
13 are trends across the U S., but let's see within each
14 state if there is a direct relationship between the
15 tendency for an increasing preval ence of autismand a
16 tendency for a decreasing preval ence of |earning

17 disabilities and nental retardation, and in fact he
18 found that in nost states there was this correlation
19 between a trend up for autismand a trend down for LD
20 and MR, showing that the two trends were actually
21 associ at ed.
22 Then the third analysis he did was to
23 postulate that if he was right or if the hypothesis
24 woul d be diagnostic switching we should see that in
25 the trajectories a historical trend in nental
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retardation and in learning disability. There should
be a deflection downward at the tinme where the autism
category was created in 1993-1994.

He tested inflections down in the trends of
Il earning disabilities and nental retardation, and in
fact there was a significant downward trend appearing
in 1994 and for LD actually another trend in 1999 as
well, so showing that there was really in terns of the
relationship in tine a close correspondence between
the two trends.

Then finally he conducted an anal ysis
| ooki ng at not only autism but equally other kinds of
speci al categories which are recognized in the
Departnment of Education data. There are other
categories, other health inpairnents, which usually
include ADHD in particular; trauma brain injury, which
was a category which was created in 1997 if |I'm
correct; and devel opnmental delay. Al of them
t oget her showed upward trend in nost states, so there
was all this group of conditions that were show ng an
upward trend in nost states except Pennsyl vani a.

He quantified this trend, and it was about
12 per 1,000 for the increase. |If I could go back?
And then he | ooked at the decrease for nental
retardation conmbined with learning disability and
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found that the decrease was about 11 per 1,000, and it
seens that the two trends do cancel each other out.

So the next slide, which is Slide 13, relies
on this sane study and shows graphically that -- can |
have a pointer maybe? Thank you

M5. RICCl ARDELLA: | don't think it's
wor ki ng.

THE WTNESS: ['Il pass. The upper line is
following disability, and you see that there is a
trend, and then in 1994 it starts to plateau and go
down. |In 1999 there is a decline in that trend. For
the nmental retardation, which are the triangles, again
in 1994 there is the onset of a slight downward trend,
which is confirmed in the subsequent years.

In parallel, you see the black line is for
the increasing nunber of children with autism and the
circles identify the conbi nation of autism other
health inpairnents, trauma brain injury and
devel oprent al del ay.

Thi s conbi nati on of categories shows
actually the steepest increase over this period of
time, showing, by the way, that the increase in the
nunber of children with autismin the Department of
Education data is not specific to autism It has been
docunented in other studies that other conditions,
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particularly other health inpairnents which include
many children with ADHD, have al so i ncreased over the
years.

So the conclusion of this particular set of
anal yses, which | think is very inportant for the U S
debate, shows on this side that he really concl uded
that the data do not support a claimof an autism
epi dem ¢ because in these preval ence figures nost data
are well bel ow epi dem ol ogi cal estimates, and then he
showed that there is evidence, strong evidence, for
di agnostic switching or diagnostic substitution over
the last 10 or 15 years.

BY M5. Rl CCl ARDELLA:

Q I want to discuss now studies that have been
done that specifically |ooked at whether the MVR
vacci ne may be casually associated with autism
spectrum di sorder.

Before we get into that though, when was the
pur ported causal association between MVR vacci ne and
autismfirst hypothesized?

A That was hypot hesi zed in 1998. At the tine
I was in the U K, as you know, as a autismclinica
and research person. | would say that | and ny
col | eagues were all surprised that this hypothesis
woul d be put forward because a | ot had been done in
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1 the research on the causes of autism Measles
2 i nfections were never really |ooked at as a potenti al
3 cause, and that canme as a strong surprise.
4 As | was in the UK at the tinme, | was
5 involved in the review of Dr. Wakefield' s research
6 imediately. There was a special panel which was
7 convened by the Medical Research Council. W reviewed
8 in his presence and the presence of his teamhis
9 initial findings, and following this particular claim
10 some of us, including nyself, were engaging in
11 research to test aspects of enpirically the
12 predi ctions which followed from his claims.
13 Q And the epidem ol ogic studies that we're
14 about to discuss today were al so designed to test that
15 hypot hesis as wel | ?
16 A Yes. One of the first ones was |ed by
17 Taylor in the United Kingdom Maybe we shoul d have
18 t he next slide.
19 Q Before we get to that I'd like to tal k about
20 the three categories of studies, of epidem ol ogic
21 studi es that have been done to test this hypothesis.
22 A Yes. Oh, yes.
23 Q You referred to Slide 14?
24 A Yes. That's Slide 14. Yes. Basically a
25 review of this epidem ol ogy can be done around three
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t hi ngs.

The first question, which is addressed by a
conbi nati on of cohort studies and case-control
studies, are really epidemn ol ogi cal studies where one
| ooks at individual children who were exposed to the
vacci nati on, and we want to assess if exposure to MV\R
increased the risk of autismusing different designs.
That's the first set of questions.

Then the second set of studies which we'll
review are what woul d be described as ecol ogi cal
studi es where here you don't | ook at individua
children, but look at rates of autismin particular
popul ati ons over tinme, and you try to assess if change
in the inmruni zation policies or, for instance, the
i ntroduction of MVR or the discontinuation of MW, if
there was a rel ationship between the two, we should
see that these changes in inmunization policies should
affect the rate of autism

Then the third set of studies have tried
really to validate the Wakefield ASD-GA, as was said
the other day, or the autistic enterocolitis
phenotype, and | will speak to that |ater

Q Let's look at the studies that address the
first question about whether individual exposure to
MWR i ncreases the risk of autistic spectrum disorder.
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You referred a nonent ago to a study done by Tayl or,
et al. that was published in 1999 in the Lancet.

A Yes.

Q And |'mreferring to Respondent's Exhibit P
at Tab 145. That study was done in the United
Ki ngdom correct?

A Yes. It's a landmark study because it was
published a year later. It was well done, very well
eval uated by various comm ttees. The epideni ol ogi cal
anal ysis is very sound. Actually they use different
techni qgues so there are ecol ogi cal analysis but also
cohort analysis, so it's a conplex study in terns of
the design and the anal ysis.

VWhat is inportant to know for the U. K-based
study is that MVR was introduced in 1988, so actually
children who were born in 1987 started to be exposed
to MMR, which was introduced | think in October or
June 1988, so that provides a contrast to the period
whi ch precedes it free of MVMR and what follows is MWR
exposed.

Now, in that study, they identified children
who have an autism di agnosis either what they cal
core autismor atypical autism which is |ike PDD NGCS,
in eight districts in the North Thames region in
London, and they | ooked as well at special educationa
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registers, so they identified cases |ike that.

They abstracted the data fromthe records.
They | ooked at parental concerns, first parental
concerns, age at diagnosis, regression or no
regression. They also | ooked at the G synptons at a
| ater stage, confirmed the diagnosis in a number of
records, and in that analysis they portrayed the
trends over tine in rate of autism

You coul d see, as we have seen el sewhere,
that there is a snooth increase in the nunber of
children earning such a diagnosis over tinme, so what
they did is they nodeled the | ong-termtrend which
signal ed this change in probably diagnostic practices
and identification.

Then the clinical analysis that they did was
to |l ook at whether or not after the introduction of
MVWR in 1988 there was a step up. |f there was an
effect of MMRin the rates of autismthere should be a
long-termtrend, and then after the MVR there shoul d
be a step up in the trend. You can see visually
those, so mathematically using personal regression as
they did that there was no effect of the MWR
i ntroduction in 1988.

They also restricted their analysis in years
whi ch were post 1987, so these were years where
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children were exposed to MVR, and they | ooked at
vacci ne coverage with MVR and the rates of autismin
years from 1987 to 1992, and then again they failed to
identify that there was any rel ati onshi p between how
much autismwas there and how nuch MVR coverage there
was during this particular period of tinme.

They al so did sone other anal ysis which were
| ooki ng at age at diagnosis, so they actually split up
their sanple of autistic children in those which were
post 1987, and then there were children who were never
exposed to MVR, there were children who were exposed
to MVR after the parents were al ready concerned, and
there were a large group of children who were exposed
to it before any parental concerns, so these three
groups were different in ternms of exposure, and the
relationship between MVR i mmuni zati on and onset of
first parental concern, and they | ooked at the age of
diagnosis in these three groups.

If there was a relationship between MV\R
i mruni zation and the onset at least in the third group
of parental concern shortly after the MVR we shoul d
see that the age of diagnosis in the group which had
MWR fol | owed by parental concern should be different
fromthe other two.

They didn't find any difference. There was
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1 no difference at all in the patterns of diagnosis, in
2 the age of diagnosis in these three groups, show ng
3 that MVR inmuni zation had nothing to do with that
4 particul ar outcone.
5 Then if | can have the next slide, which is
6 Slide 16? This is based on a particular anal ysis
7 which is called a case study, and the question which
8 is addressed here, they tried to | ook at
9 postvaccination clustering of particular events, so
10 they | ooked at is there a tendency of the diagnosis to
11 be clustering shortly after the MVR vaccination? |Is
12 there a tendency for parental concern to cluster after
13 i mruni zati on? The sanme for regression.
14 Al of the anal yses were negative. There
15 was no evidence that there was a clustering in tine
16 foll owi ng MVR vacci nati on of any of these behaviors or
17 i ndi ces of the autism onset.
18 There was one exception with the parenta
19 concern which was that, as you see on that slide
20 there was parental concern in the sixth nonth which
21 foll owed MVR i nmuni zation. The rate of incidence is
22 1.48 and is significant, but when they |ooked actually
23 at the data in the U K children receive their MR at
24 13 nonths of age, and in that particular data set a
25 | ot of parents becone concerned at age 18 nonths.
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So there was actually a built-in correlation
bet ween age of MVR and age of parental concern because
a |large nunber of parents were reporting the first
onset at 18 nonths, but the 18 nobnths is due to record
bias. They are showing that a | ot of people don't
know exactly when they becane concerned specifically.
They say either 24 nonths of age or 18 nonths of age.
It speaks of their recognition at particular ages like
that. So that was the explanation, and they showed it
i n ot her anal yses.

So basically the idea is that there was no
evi dence of a clustering of onset of autism onset of
recognition or diagnosis shortly after MR or at
different tinme points or tine intervals follow ng the
MMVR i muni zat i on.

Q Now your report also references a study done
here in the United States by DeStefano, et al. that
was published in the Journal of Pediatrics in 2004.
I"mreferring to Respondent's Exhibit P at Tab 38.

Now this was a case-control study | ooking at
autistic spectrumdi sorder children in metropolitan
Atlanta. |Is that correct?

A Yes. It's a case-control study where they
| ooked at and identified 900 cases in the region of
Atlanta. Actually, they had the inmmunization records
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1 t hrough school records only in 660 I think subjects,
2 and they matched about three controls for each case so
3 t hey had about 600 cases and about 1,800 controls.
4 About .
5 The first graph shows the idea was that they
6 | ooked at the tinme of inmmunization, the age of
7 i mruni zation in the two groups. Again, the assunption
8 was that if there was a rel ati onship between MVR
9 i mruni zati on and the diagnosis the cases of autism
10 shoul d be nore often vaccinated around 18 nont hs of
11 age or around two years of age, which are the tines at
12 whi ch autistic synptons becone the nopst obvious.
13 As you can see, the repetition of dates of
14 MVR i mmruni zation in cases and controls are actually
15 remarkably simlar. About two-thirds of the cases and
16 controls received their MVR i mmuni zati ons between 12
17 and 17 nonths of age, showing that there is no
18 particul ar again clustering of MVR i mmuni zati on dates
19 in the cases conpared to the controls.
20 They al so conducted ot her anal yses where
21 they | ooked at the effect of MVR age in subgroups,
22 i ncl udi ng regression or not regression, mental
23 retardation or not, and they could also in the
24 subsanpl e conduct nore advanced anal yses adj usting
25 with nultiple factors which they could access through
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birth registries over Ceorgia.

Al the anal yses were basically negative.
There was a bit of a difference at three years of age
for children with auti smwho tended to have nore
vacci nati ons of MVR by age three, but that was
interpreted as reflecting the fact that the child who
has a diagnosis at age three and enters a publicly
funded intervention program there is a requirenent
that you will be vacci nat ed.

So at that late age, which is three years of
age, there was a slight increase in the nunber of MWR
vaccinations in the case group, but that was
reflecting this particular constraint of accessing
services at that age.

Q There's another study of this that answers
Question No. 1 out of Denmark, and that's Madsen, et
al . published in the New Engl and Journal of Medicine
in 2002, and I"'mreferring to Respondent's Exhibit P
at Tab 105

Doctor, this is a retrospective cohort study
of all children born in Denmark from January 1991
t hrough Decenber 1998, correct?

A Yes. That's on Slide 18. Now, this was a
very inportant study because of its location, which is
Denmar k, and the huge statistical power.
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Just to recap, in Denmark people are born
with a unique identifier, and it allows researchers to
i nterface the database. They have a Nationa
Psychiatric Register where all psychiatric diagnoses
are recorded, including autism and they have al so an
i mmuni zati on database so they could basically
reconstruct, retrospectively create a cohort study.

The design is very sinple. It's to | ook at
children who were born between 1991 and 1998, and t hat
covers in that study half a mllion children in that
study, so it's really powerful. Then you follow
children between the age of one up to the point where
there is either death or the end of the foll owp
period or a diagnosis of autismso you can really --
it's like a cohort study.

You follow up children over tinme, and you
know i f they have been exposed to MVR or not exposed
to MVR because you have the imunization data and they
are very precise. It is designed particularly as a
cohort study, so you can calculate in the group of
unexposed children to MVR the incidence of autism or
ASD, and you can cal cul ate the incidence in the group
who have been exposed to MVR, which was larger in that
study. There were 82 percent | think of the children
nationally who were inmmunized with MR
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The ratio between these two incidence rates
in both groups is an indication of the relative ri sk,
and you can see on that slide, and this is after
adj usting for various confounding factors, the
relative risk is 0.92 for auti smwhen adjusted for
particul ar confounders, and it's .83 for the group
with ASD. | think they had 787 cases of ASD

So again a very well powered study in which
both relative risk for autismand the global ASD are
not significant. The confidence interval includes
one, and in fact the estinmates are bel ow one,
suggesting that it would be not even close to show ng
any type of association.

So it was a very powerful study because of
its design, which is a cohort study, the national
representativeness of the cases and the huge nunber of
cases and extrene statistical power.

Q Now, you did a study or you participated in
a study that's known as Sneeth, et al. that was
published in the Lancet in 2004, and |' mreferring to
Respondent's Exhibit P at Tab 137.

VWhat was the objective of your study?

A In this study actually after the revi ew of
Dr. Wakefield' s work with my col | eagues of the London
School of Hygi ene and Tropical Medicine -- they are
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epi dem ol ogi sts working in specifically in infectious
di sease -- we decided to see if we could test the
Wakefield hypothesis this tine using a case control

st udy.

In the UK there is what is called a GPRD
which is a General Practice Research Database, which
contains -- it varies, but sonetimes contains up to
400 or 500 general practices across the country, and
it covers several mllion people who were attendi ng
t hese GPs.

We sel ected cases which were born in 1973 or
| ater so that they would have a chance to receive MR
at different ages. W selected 1,300 cases that we
mat ched to 4,500 controls | think. The controls were
carefully selected and nmat ched by age, by gender. The
control children were followed in the same genera
practice as the cases.

In that study we al so obtained nedi cal
records and a subsanpl e of several hundred. | think
there were 200 or 300 cases. | rated themall to
confirmthe diagnosis and get some nore infornmation
about their clinical characteristics, and there was
evi dence that the di agnoses were varied in that study.

Then we reconnected our analysis and in
essence -- if we can have the next slide?
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1 SPECI AL MASTER HASTI NGS: Now we just noved
2 fromSlide 19 to Slide 20. Go ahead.

3 THE WTNESS: Yes. So these are the odds

4 ratios. The odds ratios are estimates of the relative
5 risk in a case controlled study.

6 You can see that for autismif one |ooks

7 only at the colum which is Adjusted Qdds Rati o, which
8 is what matters, we have an odds ratio of .88 for

9 autism which is again nmuch bel ow one, not

10 significantly different fromone, which would indicate
11 a protective effect overall, but it's no different

12 fromone, but bel ow one and not significant therefore.
13 For other PDDs it's the same, 0.75, again

14 suggestive of no associati on between auti smor PDD and
15 past exposure to MWVR

16 W' ve conducted nultiple anal yses and

17 subsanpl es, for instance, because we were concerned

18 that sone confoundi ng could have occurred due to the
19 fact that sone children were born and influenced by
20 the nmedi a canpai gn after the Wakefield hypot hesi s was
21 rel eased.
22 We restricted our analysis to children born
23 before that, and therefore the parental behavior or
24 the GP behavi or would not be affected by that. Again,
25 that is the reason we had do so there is a range of
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1 di fferent
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anal yses, and the study is very well powered again
because we have a sanple size, a conbi ned nunber which
is alnost 6,000, which is extrenely powerful.

So our study was negative. It was a study
funded by the MRC. The next slide | would like to
show that in this study --

MS. RICCl ARDELLA: Slide 21.

THE WTNESS: Yes. This is Slide 21. W
had done our own study that you can see as being
i ndicated as present, but we tried to do a kind of
met a- anal ysis, which is trying to | ook at other
studi es which have estimated relative risk as well,
and the Madsen study provided two relative risks that
we could really use. The DeStefano study al so
provi ded such dat a.

We had ot her data, but we could not use it
for technical reasons, so this slide shows in the blue
or greenish boxes the location of the relative risk
estimate in each study. You can see the line which is
the vertical line which says 1) Effect. That's the
line of the null hypothesis where there is no effect,
no associ ati on.

If any study had given a hint that there
woul d be sone association, we should have odds rati os
or relative risks which would be on the right-hand
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side of these vertical lines. There would be an
increased risk of 1.5 or two, and you can see none of
t hese studi es show that.

The four independent studies show relative
risk estimates which are in the sane kind of range.
There is no heterogeneity of estinmates across the
range, which allowed us to pull themtogether and
generate a conbi ned pooled estimate for relative ri sk,
which is the conbined figure which you see at the
bottom

The actual value of this pool estimate is
0.87. It's not significantly different fromone, but
again it's the value which is attached to the
associ ati on between MVR, again which shows in effect
no associ ation across four the different study.

BY MS. RI CCl ARDELLA:

Q The | ast case control study I'd like to
di scuss that answers the first question that we put
forward is the DeWl de study published in the British
Journal of CGeneral Practice in 2001, and |'mreferring
to Respondent's Exhibit P at Tab 40.

Doctor, the hypothesis of this study was
that if MVWR vaccination is related to behavioral
decline in children who are subsequently di agnosed as
autistic then such a behavioral decline would be
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reflected in increased consultations with that child's
doct or.

VWhat were the concl usions though of this
DeW | de study?

A Yes. | think it's inportant also to realize
that in the UK there is a universal national health
service which is free for all, so everybody has access
to GPs registered in the GP practice, and there is no
fee to access the doctors in principle and is
universal, so it's a systemin which doing these
studi es can be informative.

Again, the prediction is that if there is a
massi ve change foll owi ng MVR of course you woul d
expect that to be in days, 60 days or six nonths.
Fol | owi ng the MVR i mmuni zation there should be onset
of synptons, and therefore this would translate into
parents bringing their child to the GPs to express
their concerns.

That's what they did. They |ooked in
anot her el ectronic database called the Doctors
I ndependent Network, and they had chil dren who
ultimately were diagnosed with autism 71. They
mat ched themto four controls per case, so 234
controls.

They had the MVR i mmuni zati on dates, and
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1 created an interval of two nonths before and after the
2 MVWR or six nonths before and after MVR, and they

3 cal cul ated for each group how many consultations there
4 had been, and they conpared the difference in the

5 nunber of consultations in each group. The

6 expectation woul d be that there would be nore

7 consultation in the auti smgroup follow ng MR

8 i mmuni zati on.

9 In fact, as you can see in the pairs of

10 different case control coloring the nean is not

11 different. There is not a difference of the nean, of
12 the paired nmeans between the two groups, and they are
13 no different fromzero. There is no effect

14 what soever.

15 VWhat is interesting is that when they did

16 the same thing, but |looking this tine at the nunber of
17 consul tations preceding the diagnosis of autism 60

18 days or 180 days before, then they coul d docunent that
19 in the autismgroup there was an increased nunber of
20 contacts between parents and GPs shortly before the
21 di agnosi s was nmade, agai n suggesting that this
22 anal ysis or their approach was actually sensitive to
23 what they wanted to show.
24 In short, this does not support that there
25 woul d be a dramatic change in a child which would | ead
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to GP consultation following MVR, and in fact as |
recall nowin this case group there were 71 cases.
Only one case out of the 71 was di agnosed with autism
within six nonths after the MVR i muni zati on.

Q And we' ve been referring to Slide 22.
Doctor, 1'd like to look at the second type of study
design that we discussed earlier that | ooks at whether
rate of ASDs has been affected by MVR vacci nation
policies.

I'd like to refer to a study that you did in
2004 that was published in the Journal of
Psychol ogi cal Medicine, and I"'mreferring to -- |
don't have that page.

A Yes. This is a study that we've done in the
U K where we secured the nmenbership of the Nationa
Autistic Society, which is a well attended society in
the U K., and we had 2,400 births of autistic subjects
bet ween 1959 to 1993.

Then we used the conparison group, which was
made up of 4,600 Down's syndronme controls, because we
wanted to test. If we were to find anything, we
wanted to see if it was specific to autismor not.

W al so got data on infection or outbreaks
of neasl es because the U K of course, as nost
countries, records the nunber of neasles
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notifications. Especially at the tine it was a very
active nonitoring system so we could get this data
whi ch were on public record.

If we can have the next slide?

SPECI AL MASTER HASTI NGS: We're going from
Slide 24 to Slide 25 now. Go ahead.

THE WTNESS: Sorry. The period spans 1959
through 1993, and if one | ooks at the vacci ne event
it's inportant to know that between 1959 to 1967 there
was no vaccination at all against neasles. At that
time it was just a wild neasl es epi dem c.

Then in 1968 there was the introduction for
the first time of a nonoval ent neasles vacci ne, and
then in 1987 or 1988 for children born in 1987, MW
was introduced, and the last colum is there was a
change in the nmunps conponent of the MVR vaccine
which is slightly irrelevant to this presentation

We could therefore construct intervals to
| ook at a particular event occurring at different tine
poi nts, and we nodel ed the data using four week
interval s | ooking at prenatal exposures and postnatal
exposures up to the age of 18 nonths.

W did a set of analyses, but | wll
sunmari ze themin the next slide. Here in this slide
the first analysis we did was to | ook at the possible
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1 relationship between w |l d neasl es outbreaks or
2 epi dem c¢s occurring between 1966 and 1986, so before
3 the MVR was introduced, just to see if we could
4 docunent any associ ati on between neasl es out breaks or
5 epidem cs and rates of autistic births.
6 The reason for that is neasles epidencs
7 have actually a biannual cycle. It goes one year you
8 have a peak of incidence and then it goes down the
9 next year. Usually it fluctuates, so because of its
10 fluctuation in the incidence of nmeasles you would
11 predict if there is a connection between autismthat
12 birth of autistic subjects would be related to that.
13 We did establish there was no rel ati onship as would
14 have been predicted from past studies.
15 Then the second set of studies that we did
16 was to | ook at the effect on the trends of autistic
17 births over this long period of tine of introducing
18 di fferent vacci nes. When the nonoval ent neasl es
19 vacci ne was introduced in 1968 there was absolutely no
20 effect on the underlying trend for autistic births.
21 Then in 1988 this was the date where MVR was
22 i ntroduced, and we hypot hesi zed that if there was an
23 effect of MVMR we shoul d have again a step up in the
24 trend in autistic births. Wat we found is in fact no
25 effect. Yes. No effect.
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1 No. No. There should be another. It has

2 gone. | think it has gone fromthe slide. Anyway, if
3 you |l ook at the paper you will see that the trend

4 continues, and there is no step up which is predicted
5 if there was an association. It has di sappeared from
6 Power Poi nt mani pul ati on.

7 M5. RI CCl ARDELLA: Technical difficulties.

8 THE WTNESS: The graph is in the paper in

9 my references. Okay. So let's nove on

10 BY M5. RI CCl ARDELLA:

11 Q Al right. Mving on, your findings have

12 been shown in other studies as well, for instance, a
13 study by Dales, et al. that was published in JAMA in
14 2001. I'mreferring to Exhibit P at Tab 33.

15 A Yes. This is another ecol ogical study which
16 was done in the U S. The data actually originates

17 fromCalifornia. |t does enconpass young children

18 di agnosed with autismin the devel opnental centers of
19 California, and you see the trend is from 1980 to
20 1994,
21 In the green you have the nunber of children
22 di agnosed with autism These authors secured data
23 fromCalifornia to | ook at the proportion of 17 nonths
24 old or two years old in California which were
25 vacci nated correctly with MMR  So here you have in
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1 red the proportion of children vaccinated with MVR by

2 age two over tine.

3 This estimate is obtained regularly by

4 surveys which are conducted in kindergarten school s,

5 both private and public, across the state of

6 California. The usual sanple size that they use is

7 600 to 2,000, so it provides an estimte for coverage

8 and a trend that you can use.

9 You can see that if you just put a percent
10 increase on this graph there is a 370 percent increase
11 in the nunber of children diagnosed with autismfrom
12 the start or the beginning of the study period and the
13 transfer of MVR coverage at two years old is only
14 increasing slightly by 14 percent. So again, the
15 di sconnect between these two trends suggests no
16 relationship between the two phenonena. And that has
17 been shown as well in other studies.

18 So this is Slide 28.

19 Q And, Doctor, this is a case study that was
20 published in the British Medical Journal in 2001

21 that's found at Respondent's Exhibit P at Tab 95.

22 VWhat did this study consider?

23 A It's again using the GPRD data and a sanple
24 size which is | think a few hundred. This analysis is
25 probably based on nore |ike 100 cases.
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This showed again that the risk of autismin
I think boys which were up to age five increases from
a low point in 1988 up to the highest point in 1993,
but at the sane tine the green line at the top
i ndi cates that the uptake of MVR is quite steady
during that sanme period, so there is no change in the
coverage by MVR during that period.

Actually the MVR coverage here, just for
historical note, is 97 percent. That was before Dr.
Wakefield' s publication. That was show ng the
ef ficacy of the vaccination policy in the U K during
those years. Again, the disconnect between the two
curves suggests that there is no relationship between
the two phenonena.

Q Now, Doctor, you published a study recently
| ast year in the Journal of Pediatrics, and |I'm
referring to Respondent's P at Tab 74.

A Yes.

Q And you | ooked at devel opnental disorders in
Montreal, Quebec, Canada. What did this study
consi der ?

A This is Slide 29, and just the design of
this study was to | ook at we surveyed children in a
school board which has about 27,000 pupils registered
bet ween ki ndergarten and grade 11, and this is a
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school board which is located in the west part of the
i sland of Montreal with which nmy departnment has a
particul ar rel ationship.

We identified 180 children who had a code of
autismin that school board. W also obtained sonme
i mmuni zation data fromdifferent sources -- the Health
of Mnistry -- and to estinmte MVR uptake we relied on
a survey done in Quebec by a public health departnent
whi ch over the years has done repeated surveys of two-
or three-year-olds which allowed us to estinate a
trend for MVR uptake during the study peri od.

So what we found, and this is the next
slide, is this is first portraying the rate of autism
in each successive birth cohort. You can see the
children who are born between 1987 on the left up to
1998 on the right. The survey was done in 2003, so
children were age five to 17.

For each birth cohort we have a preval ence
rate which is specific to the birth cohort, and you
can see that when we nodel the data here there is no
exponentiation. |It's a linear increase. The best
line, the best fitting nodel, is a |linear nodel where
you have on average a 10 percent increase in the
di agnosis of ASDs per year over a successive birth
cohort.

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 68 of 399

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2555
FOVBONNE - FURTHER REDI RECT

So that's what we tried to explain. Having
that trend, the question is can we relate that trend
or is this trend affected by sonethi ng happening in
t he i mmuni zation schedule. W |ooked at the MVR
coverage and the data, which are those ones you see in
pi nk, and basically the MVR coverage at the begi nning
of the period is about 95, 96 percent, and at the end
of the period it drops to about 92 percent on average.

This is a small decrease, but it's
significant if you do a statistical test. Again, as
you see the decline in MVR coverage and the constant
i ncrease by 10 percent each year of the rate of the
di sease, you can see that there is no relationship
between the two. When you do nodeling of this data
you don't have any kind of relationship.

We had al so the opportunity in that study to
| ook at anot her hypot hesis which has not been tested
thus far, which is shown on Slide 31. This was
because in nost countries MVR is given twi ce. For
instance, in the UK the policy is to vaccinate with
MVWR between 12 nonths and 15 nonths of age, usually
around 13 nonths of age, and then to give a booster
when the child goes to kindergarten at age five. In
Denmark it's 15 nonths and 12 years of age. Each
country has its own policy for reasons that | don't
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under st and.

In Quebec there was one MVR dosi ng schedul e
up to 1995 and then they decided to increase the
vacci nati on coverage and to introduce from 1996 onward
a second MVR dose, so the first MVR dose was given at
12 nmont hs of age, and the second MVR dose, which was
given after 1996, is given at 18 nonths of age.

So then we had an opportunity to look if a
two MVR dosing schedul e was increasing the risk of
autismor affecting the risk of autism So what we
did, we |ooked at the first 10 years or so of the
study where we had this snmooth increase in ASD rates
and a regi nen where there was just one MVR dosi ng
schedul e.

So we decided if the trend continues we
shoul d predict to have these kind of rates if the
trend continues. |If the introduction of the second
MVR t hough increases the risk, we should see again a
step up in our trends.

What we observed in the subsequent years
when there were two MVR doses was actual |y sonet hi ng
which was no different fromthe prediction under the
one MMVR dosing, so that showed that the introduction
of the second MVR dose at 18 nonths of age does not
affect the rate of autism
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Q Now, there's a study that's been done that
actually |l ooks at autismrates after MVR had been
taken off of the official vaccination schedule, and
I"mreferring to the Honda study out of Japan that was
publ i shed in 2005 in the Journal of Child Psychol ogy
and Psychiatry, and I'mreferring to Respondent's
Exhibit P at Tab 87.

In Japan, MVR was taken off the official
vacci nation schedule in 1993. |Is that correct?

A Yes. This is shown in Slide 32. Ecol ogical
studi es can be actually quite informative and powerful
when you have flucuations in the | ength of exposure
which allow you to test really if a change in the
| evel of exposure in a population affects the rate.

So when you have two correl ati ons where you
go up or down in its introduction the interpretation
can be spurious and difficult, but when you have a
situati on when you have suddenly the discontinuation
of an exposure then you can really test by |ooking at
what' s happeni ng before and after if there is a
relationship or not.

In Japan what happened is that they
introduced MMR | think in 1988, and soon after the
i ntroduction of this vaccination they found out that
an unusual nunber of children devel oped aseptic
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1 meningitis due to the nmunps strain in this MR
2 vacci nation. They were using the URB strain, which
3 was sort of a bad strain.
4 It was soon recognized as a problem and as
5 a result of that they actually advised to discontinue
6 the use of MVR in Japanese children, and then they
7 reverted it in 1992 to the use of nonoval ent neasles
8 vaccine. So what we see here is from 1988 through
9 1992 you see the decline in the use of the MVR vaccine
10 in Japan, and then in 1992 it stops altogether.
11 The other lines on the graph show the rates
12 of autism spectrum disorder in prefecture naned
13 Yokohama, and you can see that when the MW
14 vacci nati on uptake is declining it has no effect on
15 the rates of autism which are either steady, if you
16 | ook at the study, or steadily increasing, and when
17 MVWR is conpletely discontinued there is no evidence
18 that it has an inpact on the rate of autism
19 In fact, the rate of ASDs continue to
20 increase after the total discontinuati on of MVR
21 including the rate of regressive autism again show ng
22 that di scontinuation of MVR does not |lead to a
23 decrease in the frequency of regressive autism
24 Q Now, the third area of epidem ol ogi c study
25 that you nmentioned earlier has | ooked at the proposed
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MVWR/ auti sm hypot hesi s, but focusing specifically on
whet her there's this new phenotype of autistic
enterocolitis.

Doctor, you were asked to present
information before the Institute of Medicine in 2001
about this postul ated new phenotype, were you not?

A Yes.
Q VWhat did you tell thenf

Yes. At the tine | was in England, but I
had really wanted to test to see if there was sone
validity in the clinical phenotype that was described
by Wakefi el d.

SPECI AL MASTER HASTI NGS: Now we're on Slide
34. (Go ahead, Doctor.

THE WTNESS: Slide 34. It's inportant to
| ook at sort of not the history, but, as we described
earlier, there are sonme autistic syndromes which we
know ari se through particul ar causes, and particul ar
medi cal conditions can give rise to autistic
syndr ones.

When it is the case, these children who have
autistic disorder and Fragile X or autistic disorder
and a particular condition, they have been well
studi ed synptomatically and phenom nol ogi cally, and
they usually have different clinical features or
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1 di fferent
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clinical correl ates.

So, for instance, if we take Fragile X
children nmeet criteria for autistic disorder, but
their behavior is actually different. Fragile X boys
in particular are known to have particul ar gaze
avoi dance, which is not what we see in autism \When
t hey approach you and you say hello, they just turn
their head up as if |ooking at people was hurting
them This social anxiety and this gaze avoi dance is
very typical of Fragile X with or without autism

They al so have unusual attention deficits.
Hyperactivity levels are high. The nmental retardation
is extrenely high in males, and they have al so
physical features. They have a dysnorphi c syndrone
whi ch becones nore prom nent during puberty or
maturity but al so can be seen in young boys.

So there is a set of physical and behaviora
features which are characteristic of autismwhen it
occurs, and the sane for tuberous sclerosis and the
same for congenital rubella. So it's very logical to
assurme that if there is an autistic entrocolitis
phenotype -- there should be a phenotype of these
children which is different fromthe average autistic
chi | d.

I reviewed very carefully Dr. Wakefield's
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1 paper and his own presentation at the MRC in 1998. In

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 76 of 399

2561A
FOVBONNE - FURTHER REDI RECT

1 his original paper, there is actually very little data
2 to go for to describe this phenotype. |f one | ooks at
3 the Lancet paper, the MR findings were fine. There
4 was no evidence of brain abnornmalities. He actually
5 tested the CSF of these children, and there was no
6 abnormalities in the CSF. There were no neurol ogi ca
7 si gns.
8 So the only really pieces of evidence that
9 we could go for to validate for certain were three
10 things. He said that there was nornmal devel opnent and
11 then regression; that the regression occurred he said
12 on average 6.3 days after the MVR shot, so there is a
13 close tine relationship between MVR and the onset of
14 synmptons in the child, otherwi se no nore up to that
15 point; and then there are G synptons at the sane tine
16 whi ch develop in that child. O course, if you can do
17 endoscopy you could see his LNH findings, but which
18 are nonspecific as we know.
19 We could therefore try to test enpirically
20 whet her or not the syndronme regression, early norna
21 devel opnent, regression, regression days after the M\R
22 associated wwth G synptons, has sone validity.
23 That's what we did and others did over the years.
24 BY M5. Rl CCl ARDELLA:
25 Q Doctor, if MVR were causally linked to the
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devel oprent of autism particularly regressive autism
then one would think regression in autismis a
relatively new phenonenon.

A Yes.

Q Is that the case?

A One prediction of Dr. Wakefield' s original
description would be that he believed initially that
regression -- he had described regression in autism
because he had no auti smexpert involved in the
origi nal study, and when he presented the findings he
really believed that it was a new kind of a
phenorenon.

In fact, it's not. Regression has been
described in the autismliterature for decades. You
have here just one slide, but | could provide --

SPECI AL MASTER HASTI NGS: And now we're on
Slide 35, correct?

THE WTNESS: Yes, 35. | could provide
quotes by multiple British scholars or even Kanner in
1943 descri bed regression in sonme of his relevant
cases.

You can see. Let's say, for instance, Case
No. 8 began to speak at 10 nonths of age, but stopped
at 14 nonths and | ost contact with people. This is
just one description anongst many of children who had
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this regression, and | chose that reference because
it's 1964. 1964 is an era when there was no neasles
i mruni zation, so that's why | chose that one in
particul ar.

We actual |y know sonet hi ng about the rate of
regressive autismin old studies. Maybe if | could
have the -- yes. This is a slide which gives sone
estimates of regression as part of autism but in days
when there was no neasles inmunization at all.

For instance, take the first study. This is
the first ever epidem ol ogical survey conducted in
auti sm

SPECI AL MASTER HASTI NGS: And now we're on
Slide 36. This will help us, Doctor, later on when we
read the transcript. Sorry to keep interrupting.

THE WTNESS: | apologize. So this first
study by Lotter in 1966 documents a setback in the
devel oprent, which includes speech loss -- it's
exactly what we call today regression or |oss of
skills -- in 31 percent of the children

You can see other studies that have rates
whi ch are anywhere between 25 to 30 or 40 percent. It
was defined in different ways in different studies,
hence the variability in rate, but the phenomenon was
there and not such a rare occurrence.
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1 It's inportant to recall that today in the
2 recent studies, regressive autismoccurs in the best
3 studies, the Cathy Lord studies. Twenty percent of
4 the children with autismor PDD-NOS have the sort of
5 experience of a loss of skills in the second year of
6 their life.
7 BY MB. RI CCl ARDELLA:
8 Q Have any studies directly tested whet her
9 regressive auti smhas increased over tine?
10 A Yes. Besides conparing historical studies
11 with recent studies, there have been direct testing as
12 to whether or not the rate of regressive autism has
13 i ncreased over tinme. It has been done in different
14 st udi es.
15 Q One such one is Taylor, et al. published in
16 the British Medical Journal in 2002?
17 A Yes.
18 Q Just for the record, I'mreferring to
19 Respondent's Exhibit P at Tab 146.
20 What did this study investigate with regard
21 to regression?
22 A This is Slide 37.
23 Q Very good.
24 A This is a study which | described before by
25 Taylor, the first 1999 paper. This is a follow up
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1 study where they looked at | think it was a subsanple
2 of five health districts with a sanmple size of about

3 370. They docunented the regression in these

4 children

5 Again, the key point here is that 1988 is

6 the MVR introduction in the UK , so the first

7 analysis is to ook at trends over tinme in regression.
8 When they | ooked at that using nethods which were

9 mul tivaried anal ysis adjusting for various factors

10 there was absolutely no evidence that there was an

11 increase in the proportion of children who were having
12 regressive auti smover this period which spans 1979 to
13 1998.

14 There was no evidence that after 1988 or

15 following 1988 there was again an increase in the

16 proportion of regressive autism In fact,

17 interestingly, in that study they | ooked at bowel

18 synptons as well and found that there was no evi dence
19 of an increase over tinme as well. There was no
20 i ncrease after 1988 of bowel synptons presentation as
21 a part of autism
22 There was an associ ati on between regression
23 and bowel synptonms in their study, but no link with
24 MWR introduction in 1988, so that's one study which
25 | ooked at trends over time. That doesn't show or
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1 suggest that regressive auti smhas beconme nore comobn
2 or has increased after MR

3 Q There's another study out of Japan that

4 hypot hesi zed the incidence of regressive auti smshould
5 have increased followi ng the introduction of MVR in

6 Japan but then decreased when MVR was taken off the

7 of ficial vaccination schedule. And I'mreferring to a
8 study by Uchiyanma et al. published in 2006 in the

9 Journal of Autism and Devel opnental D sorders or JADD,
10 and it's found at Respondent's Exhibit P at tab 149.
11 What did they find? Wat were the results after that
12 hypot hesi s?

13 A This is Slide 38, and again, they relied on
14 sort of a quasi-experinent, which is that there was a
15 phase where there was no MVR, then there was

16 i ntroduction of MVR, and then there was this

17 confusion, then there was a -- it was a nice design,
18 because you can see, if there were, you should see the
19 rates of regression which fluctuates according to
20 whi ch period you are investigating, and then the way
21 it's presented is a bit special in their paper.
22 The first table 5 shows at the pre-MVR rate,
23 you have 34 percent of children who have regression,
24 and then during the MR period, the |ine above, 35.6
25 percent children have regression, and then the table 6
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1 provides a rate for the post-MVR period, where the
2 rate is 40 percent, so 34, 35.6, 40, this is the tine
3 sequence of the proportion of regressive autismpre-,
4 during, post-MVWR, shows no difference which would
5 reach or even approach statistical significance.
6 Agai n, a nice design which shows absolutely
7 no effect of MVR on the proportion of regressive
8 auti sm
9 Q Ckay. Have any studies | ooked at
10 i nfl ammat ory bowel conditions in relation to MVR and
11 aut i sn?
12 A Yes, the next type of hypothesis was to | ook
13 at a possible association between auti sm and
14 i nflammatory bowel disorder. | nmentioned that study
15 the other day. [1'Il go quickly through it, but again
16 the i dea was, when we reviewed Dr. Wakefield s results
17 in 1998 with this MRC panel, multiple cormments were
18 made on the fact that in the previous 10 years, he had
19 been publishing studies showing that there was an
20 i ncreased rate of Crohn's disease in the human
21 popul ati on that he was trying to ascribe to the
22 measl es virus in several studies which were
23 subsequently not replicated.
24 So there was this track record of clains and
25 hypot heses that he still believed. So if he was right
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in saying now that neasles virus was not only

i ncreasing the risk of Crohn's disease and

i nfl ammat ory bowel disorders, but al so increasing the
risk of autism the prediction follows that in
children with autism we should find an increased

i nci dence of CGrohn's disease and i nflamuatory bowel

di sorders.

So that's what we tested i mMmediately in
1998, because we had data which could allow us to do
that, and in short, there is an English Maudsl ey
Hospital series of children with PDDs, 762,
psychiatric controls, 100 -- 8,000 or nore, and then
there is a French series of epideniological data, 174
children with PDDs and al nost 6,000 psychiatric and
devel opnental Iy i npaired control s.

So in those two data sets, nedical disorders
were recorded i ndependently, and then you could | ook
at what was the frequency of IBD, neaning inflammatory
bowel disorders, which includes in that slide Crohn's
di sease and ulcerative colitis and other types of |BD

As you can see, there was no case in both
studies of IBDin the autismseries, and there were a
few cases in the controls because the controls were
nmor e numer ous, showi ng that there was no associ ation
bet ween auti sm and | BD.
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And the prevalence of IBDin the two studies
were actually quite consistent across the two data
sets and consistent with what we know fromliterature,
therefore suggesting that in both studies, there had
been no systematic underestimati on of | BD.

M5. RI CCl ARDELLA: And Dr. Fonmbonne has j ust
been tal king about the data presented on slide 40.

THE W TNESS: Yes.

BY M5. RI CCl ARDELLA:

Q Doct or, what does the autismresearch
communi ty know about the timng of onset of first
synptons of autismand its relationship to the MR
vacci nati on?

A On the previous slide, | just want to add
that there have been other studies |ooking at |IBD and
autism There is a study in the GPRD database by
Black et al. in 2002 or 3 in the UK., no association
A recent study by a large group of U S. -funded
i nvestigators have | ooked at the same thing, conparing
regressive auti smversus nonregressive autism and
found no difference in the incidence of inflanmatory
bowel disorders.

So the other set of studies have | ooked at
the idea of the timng between MVR i mruni zati ons and
the onset of first synptons, so that's what studies
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have been done, and there are others which have done
simlar things. Let's assune that this is a
distribution of the age at which parents recogni ze the
first synptons of onset. There is the spread, so that
woul d be sort of parents who have a child who becones
autistic, and they woul d recogni ze the first problem
at different ages. That would be at that slide
actual | y.

Now it's easier under a situation where
there is no i munization. Now there is an
i mruni zation policy which is let's give MVRto
children at 13 or 14 nonths of age, and if the
hypot hesis is that of synptons devel op days after the
MVR, therefore, in popul ati ons where MVR has been used
or children have been exposed to MVR, we should see
that there is a shift in the age of onset of first
autistic synptons either in the whole population or in
the subset of the population, and we should therefore
have a binodal distribution of age of onset in MVR-
exposed children, or sonething that coul d be speaking
to the close timng between MVR and onset of first
synpt ons.

So that's what we tested in a study which is
now presented in slide 43 --

Q Doctor, before you tal k about the study you
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1 published in 2001, | just wanted to make sure that the
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record is clear that the Doctor was just tal king about
slides 41 and 42. And slide 43 refers to a study that
he published in the Journal of Pediatrics in 2001.
That's found at Respondent's Exhibit P at tab 60.

I'"msorry, Doctor. What was the purpose of
this study that we are | ooking at at slide 43?

A The study was to conpare the age at which
parents first recognized synptons of autismin
different sanples, two of themwhere the children had
received an MVR i muni zation, on the right, and one of
t hem whi ch has not been exposed to MVR, and therefore,
we wanted to see if there was any difference in the
mean age of onset or mean age of parental recognitions
in MVR-exposed children as opposed to unexposed
chil dren.

And you can see that the nean age of onset
in the three sanples, which were studied with the sane
di agnostic interviews by interviewers which were blind
to the study hypothesis, that there is no difference
and we've | ooked at shapes of this parental disorder.
There is no evidence of binodal distributionin a
subgroup at all, so again, showing that the timng is
not affected by MVR i mmuni zati on.

Then in the sane study, we conpared the
unexposed and pre- MVR sanple to the post- MR sanpl e
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1 and cal cul ated the proportion of subjects who had
2 experienced sonme type of regression in their
3 devel oprent, and again, the data were collected using
4 t he same standardi zed di agnhostic neasure, the AD .
5 And you can see that the proportion was 18 percent
6 maybe in the first group, 16 percent in the second
7 group, no difference between the two groups, and no
8 suggestion that under an MVR reginme or era, there
9 woul d be an increased proportion of regressive autism
10 Q And, Doctor, you've just been testifying
11 about slide 447
12 A Yes.
13 Q Okay. Now we're on slide 45. What does
14 this slide depict?
15 A Slide 45 is, in the sane study, we further
16 conducted analysis to | ook at the possible association
17 bet ween regression and G synptons, because that's
18 part of the postul ated phenotype, so if there are sone
19 validity to the phenotype, we should see that G
20 synptons are preferentially associated with
21 regression, and in our study, but others have found
22 slightly different results, we didn't find any
23 associ ati on between G synptons and regression.
24 Q Doctor, has any study replicated your
25 findings fromyour 2001 study?
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A Yes. That's probably the next, and this is
slide 46.

Q 46, exactly. And for the record too to be
clear, Dr. Fonmbonne is going to be testifying about
the Richler study published in 2006 in JADD, found at
Respondent's Exhibit P at tab 124. Doctor, what did
the Richler study conclude?

A Well, this study was actually set to
replicate in a larger sanple our initial findings in
the U K., and this study really gathered data from
mul tisites of investigators which are really well
established in auti smresearch, and they added data on
about 350 wel | characterized children with autism
About half of them had regressive autismand the other
hal f nonregressive autism

So they cone out with a set of different
anal yses, but these are just two anal yses whi ch show,
on the first, on the left-hand side, this is an
anal ysi s which | ooks at the age of MVR vaccination
according to the presence or absence of regression,
and the idea is that in that analysis, it's called a
survival curve, so the proportion of unvaccinated
children decreased as they got their vaccination over
time.

So children are followed frombirth to age
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14 nonths, and as they age, in an increasing nunber

recei ve the vaccination, and this is called a surviva

curve.

SPECI AL MASTER HASTI NGS: What ki nd of
curve?

THE W TNESS: Survi val

SPECI AL MASTER HASTI NGS:  Survi val ?

THE W TNESS: Survival curve

SPECI AL MASTER HASTI NGS:  Survival of the
fittest.

THE W TNESS: Yes, okay.

SPECI AL MASTER HASTI NGS:  Ckay.

THE WTNESS: So in other words, if
everybody is not vaccinated, you have a straight line
at the top, and then if the |line goes down, say that
there is like 20 percent children are vacci nated, 40
percent, so those lines indicate the proportion in the
sanpl e who renmain unvacci nated over tine. So the idea
is that if there is a relationship between MVR
vacci nati on and regression, there should be different
survival curves, and we should see that the regressive
children do have a curve which goes down just after
MWR vacci nati on, and that shows absolutely no
difference between regressive and nonregressive autism
interns of the relationship with MVR vacci nati on.
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And on the right, this is on children who
have -- it's a harsher test of the hypothesis. They
really | ooked there at those children who had an onset
of first synmptons after the MVR vaccination, and then
they broke down the sanple into regression versus no
regression. And again, when they did that, there is
no evidence of the regressive subtype as an onset
which is closer to the MVR vaccinati on than those
wi t hout regressive subtypes who have an onset after
MVR vacci nati on.

| hope it's clear, but it really gives us a
very clear test of the hypothesis. And then on the
line on the bottomyou have, they put the hypothesis
to an extrenme harsh test. Wat they did is say, if
there is any validity to this autistic enterocolitis
theory, we should find children whose onset of
synptons is after MVR whose onset is close to MWR
who regress, and who have G synptons.

So they selected in their database those
children who have this profile: @d synptons, onset
after MVR and regression just after MMR  And they
said, let's look at these children. They found 24 of
them and they | ooked at their early devel opment. And
in all cases, they concluded that in fact these 24
children who were the best candidates for the
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pedi atri c phenotype were in fact abnormal in their
devel oprment before the regression and before the MVR
vacci nati on, sonething that we spoke | ast week as
well. So the study concluded that there is no
evi dence for this, no strong evidence for this
Wakefi el d hypothesis and this phenotype.
BY MB. RI CCl ARDELLA:

Q Doctor, these epidem ol ogi cal studies that
we just discussed, answering the three questions, to a
| ayperson are very technical, and I'lIl be the first to
admt that maybe the specifics can get lost. Wat is
the take-away fromthe epidem ol ogi cal studies that
have been conducted that have | ooked at the hypothesis
of MWR vaccination causing or contributing to autisn®

A Vll, | think it's very clear that there has
been now a range of controll ed epi dem ol ogi cal studies
whi ch have enpl oyed di fferent designs. W have cohort
studi es, which are quite powerful, we have case-
control studies, we have ecol ogical studies done in
different countries, done by different groups of
i nvestigators, and all of them if you look at all of
them they all provide data which are consistent with
no associ ati on between MVR and autism and | think the
consi stency of findings across studi es, across
countries, across investigators group, is quite
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striking.

Q Doctor, in the United Kingdom when the
media first started reporting on this purported
hypot hesis of MR autism did that affect MWR
vaccination rates in the UK ?

A It did. It did. The coverage nationally I
think was 96 percent in "97 for children with MVR, and
then in 2003, as | recall, there was a publication in
Sci ence whi ch showed that they had a decrease. The
decrease was quite spectacul ar, and the national
proportion was 81 percent. And this is again
proportion which does not guarantee herd i munity and
is usually associated wi th neasl es out breaks and/ or
epidem cs, and this is what happened in the U K  And
it has had a long-lasting effect, and it is sad.

Q I'd like to shift focus now. W were
tal ki ng about epideniol ogic studies that | ooked at the
MVWR autism hypothesis. Now l'd like to briefly
di scuss sonme of the studies that have been done that
have | ooked at the possible causal association between
t hi mer osal - cont ai ni ng vacci nes and t he devel opnent of
autism And we won't go through themall, but I would
like to first ask you about a study done in Denmark by
Hviid et al., published in JAMA in 2003, and |I'm
/11
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referring to Respondent's Exhibit P at tab 88. What
did that study |ook at?

A This is slide 47, and this is one slide to
sumari ze again an inportant study which is
originating fromDenmark. Like the Madsen study
presented before, this is a study which capitalizes on
the fact that in Denmark, you have nati ona
psychiatric registers, an inmunizati on database. You
can interface them you can have access to variabl es
which allow you to sone extent to control for
confounding. And quite quickly, they could again
construct a retrospective cohort study.

So the idea was to ook at children, in that
case, they | ooked at 460,000 children, again, a huge
power, which were born between 1990 and 1996, and then
they could then foll ow those who were exposed to
t hi merosal - cont ai ni ng vacci nes and t hose who were
unexposed to these vaccines. There was a change in
vacci ne conposition in Denmark, so they had actually
enough in each group

And basically what they did is two sets of
analysis. In the first batch, you get exposure in a
categorical fashion, so they had a group who were not
exposed to any thimerosal -containing vacci nes and they
could cal cul ate the incidence of autismthere, and a
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group who received at |east sone thinerosal-containing
vacci nes.

So this is the first line, first the upper
part of the table, and if you look at autism the rate
they showis 85. For other is this 1.12. None of
themw th significance close to 1, showi ng no increase
in the risk of autismin subjects who have received at
| east sone thimerosal -containing vacci ne, conpared to
t hi merosal -fee subj ects.

Then they did a further set of analysis to
|l ook this tinme at the dose-response rel ationship
trying to see if maybe there could be sone risk which
woul d be carried on by only those with higher |evels
of exposure, so they broke down the sanple by |levels
of exposure; no exposure, one dose, two dose, three
dose. And then you can see that all the relative
risks, they are all under 1 for autismand close to 1
for ASD, none of themis significant, show ng that
even at a higher dose, like the three dose subjects,
there is no evidence of an increase in the risk of
autism or ASD

Again, the study is actually well powered,
the national representative sanple, no effect.

Q And Doctor, there is another study from
Denmar k by Madsen et al., published in Pediatrics in
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1 2003, and I'mreferring to Respondent's Exhibit P at
2 tab 106. What did this study |ook at specifically?

3 A This is an ecol ogi cal study which, again,

4 | ooks at the effect of discontinuation of the use of
5 thi merosal in vaccines. That occurred in 1992 in

6 Denmar k, for reasons which were conpletely i ndependent
7 of safety concerns. They changed the vaccine

8 production paraneters and didn't use thimerosa

9 anynore after 1992. So again, we have an experi nment
10 of the nature where we have a period where vacci nes
11 contain thimerosal and then a period thereafter where
12 there i s no thimerosal-containing vacci ne.

13 And what is clear fromthis graph is that
14 the rates of autismare flat from 1970 to about 1989
15 or 1988, and then they start to increase, before,

16 actually, the thinerosal is discontinued. Thimnerosal
17 doesn't change, there is no increase or no change in
18 the thi nerosal content of vacci nes between 1988 and
19 1992, but the rates start to i ncrease. And then what
20 is nore even striking is that when thinerosal is
21 renmoved in 1992, there is no evidence that the rates
22 are falling down or changing in their slope.
23 So that's again an ecol ogi cal study which
24 indicates a lack of a relationship between rates of
25 auti smand the anmount of thinmerosal exposure in the
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popul ati on

Q Now Doctor, you did a study that we've
al ready di scussed, the Montreal, Quebec study, and you
| ooked at children born in Mntreal between 1987 and
1998, and you also, with respect to thinerosal-
contai ni ng vacci nes, what did your study consider?

A Well, again, we had this opportunity to | ook
at the relationship with thimerosal -containing
vacci ne, and we were actually fortunate that in the
study interval where we had data on rates of autismin
successive birth cohorts, there were actually changes
in inmunization policies and immunization production
in Quebec. So that gives us a nice opportunity to
| ook at whether or not this change in thinerosal-
contai ning vacci nes had an inpact on the rate.

And there is a two source period when we've
| ooked at the cumul ative colum on the right, a period
where the total anount of ethyl mercury in that case
is about 100 or 125 m crograns based on the official
i mmuni zati on schedule, which is outlined on the slide.
And then in 1992, there is a change because nore dose
of HB are introduced, and that led to several years,
four years as | recall, where the vaccines contai ned
up to 200 m crograns.

And then in 1996, the Quebec authorities
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deci ded to conbine five vaccines in one single vaccine
shot. They included the polio vaccine with the DCT
and the Hi B, and because the polio is a live
attenuated vaccine, it can not tolerate the use of
thinmerosal. It would actually denaturate the vacci ne,
so they had to renove thimerosal fromthe vaccine
production for that reason. Nothing to do with safety
concern, again.

So we have three years, 6, 7 and 8, in our
study where there is no nore use of thimerosal in the
regul ar inmmuni zation schedule in Quebec. So that
allowed us to, again, test, this is the rates of
autism they increased, as | said before, on average,
about 10 percent for every subsequent birth cohort.
It's a linear slope.

SPECI AL MASTER HASTI NGS: Now you' ve noved
to slide 50. Go ahead, Doctor.

THE WTNESS: And then on the right-hand
side, the axis which is appearing gives you the anount
of ethyl mercury contained in the vaccines of the --
assuming the child is entirely immunized. Then we
have basically three kinds of periods, one period,
initially, for five years, where they had let's say a
medi um | evel of exposure. Then we have four years of
hi gh |l evel of exposure. Then we have three years
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1 where the exposure is nil

2 And then, | nean, just looking, if you

3 visually inspect this data, you can gauge that there

4 is absolutely no rel ationship between the underlying

5 trend in rates of ASD which is going up with no

6 change, whereas there are massive change in the

7 t hi merosal exposure due to this change in inmmunization
8 production. So when we nodel mathematically these

9 data and try to use the rates as different variables
10 and | ook at whether or not the anmount of thinmerosa

11 for each year predicts the rates, there is absolutely
12 no statistical position which can be made.

13 And we did further analysis to restrict our
14 data to children who have a narrow diagnostic autistic
15 disorder. Again, same story. W also restricted the
16 anal ysis to the subsanple of children who were born in
17 Quebec and therefore nore likely to have adhered to

18 the i nmuni zati on schedul e, and again, there was no

19 change. But then that, |ike the other study, it shows
20 clearly, visually, that there is no rel ationship
21 bet ween the two.
22 BY M5. Rl CCl ARDELLA:
23 Q Doctor, have other studi es been done that
24 have | ooked at the purported causal relationship
25 bet ween t hi nerosal - cont ai ni ng vacci nes and auti sn?
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A Yes.

Q Can we bring slide 51 that just lists a few
of the others?

A These are five studies here which are
sunmari zed on this slide. Verstraeten, Andrews, are
two cohort studies, one in the UK, oneinthe US.
Heron is a study which is a cohort study fromthe
Avon, an entrepreneur study in the UK It didn't
| ook exactly at autismas an outcone, but there is a
speci al educational category which contains autistic
children and should have gone up if there was an
associ ation, and there was none. That's why | put it
t here.

There is a case-control study in the UK in
the GPRD dat abase, and there is another ecol ogical
study by Stehr-Geen which applies to Swedi sh dat a,
where they discontinued thinmerosal, | think, in 1994,
I may be wwong by one year. And again, all these
studi es showed no associ ati on.

Q Now Doctor, finally, on this issue, various
scientific commttees in the United States and in
Eur ope have consi dered the evidence of a purported
causal associ ation between MVWR vacci ne and thi nmerosal -
contai ning vacci nes and the devel opnent of autistic
spectrum di sorders. What have those committees al
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concl uded?

A This is slide 52, final. And yes, multiple
professional scientific commttees have reviewed the
various hypot heses deriving fromthe MVR postul ated
link with autism or the idea that thinerosal and
ethyl mercury would be associated with an increased
risk of autism | cite here in this slide just the
Ameri can Acadeny of Pediatrics, the Institute of
Medi ci ne report in 2004, the U K Medical Research
Council, who are just anmpng the nobst prestigi ous
scientific bodies which have | ooked at this particular
i ssue, but there are multiple reviews published by
different scholars worldwide in multiple conmttees in
WHO, the European nedi ci ne agencies, there is a
Canadi an vaccine safety comittee

So all the commttees which have revi ewed
these two hypot heses have all consistently said that
there is no data to support this hypothesis. And in
fact, the Institute of Medicine in 2001 had conduct ed
the first review of these two questions and reached a
very conservative conclusion and said, well, there is
no evidence to support this hypothesis, but nmaybe we
shoul d have nore research to evaluate then

And in 2004, the commttee of the Institute
of Medicine just reviewed the new evidence which had
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been generated in the last three years, and then their
conclusion was strikingly different insofar as they
decided that in fact the evidence was now quite
consi stent, coming fromdifferent groups, different
study designs, different countries, showing no |ink
between MVR or TCVs and autism and they actually
concl uded that the evidence was favoring the rejection
of these two hypot heses.
MS. RI CCl ARDELLA: Thank you. | have no
further questions.
SPECI AL MASTER HASTI NGS: Let's take our 15-
m nute break at this point. Thank you.
(Wher eupon, a short recess was taken.)
SPECI AL MASTER HASTINGS: Al right. W are
back from our norning break, and Dr. Fombonne is back
on the witness stand, and we have M. Powers, who's
going to be doing cross-exan nati on on behalf of the
Petitioners. Go ahead, sir.
MR, PONERS:. Thank you, Special Masters.
CROSS- EXAM NATI ON
BY MR POVERS:
Q Good norni ng, Dr. Fonbonne.
A Good nor ni ng.
Q Al though | think we've seen each other in
the courtroomfor the | ast week or so, we haven't
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formally introduced ourselves. M nanme is Tom Powers,
and as Special Master Hastings said, |I'll be doing the
cross-exam nation today on behal f of the Petitioners'
Steering Conmittee and the Cedillo famly. | noticed
you were adjusting the m crophone. Are you ready to
go?

A I think so, yes.

Q Ckay. Well, | want to start off by talking
alittle bit about sone of the issues related to
epi dem ol ogy and how epi dem ol ogy may or may not
capture the phenonenon that we are | ooking at, and the
phenormenon we are | ooking at, to make sure
understand your testinmony, is autismwthin
popul ations. Is that correct?

A No, ny testinony had to do with
epi dem ol ogi cal studies of autism in general, in
popul ati ons, had to do with the causation of autism as
is exam ned in various epidem ol ogical studies. It
had also to deal with a specific of Mchelle Cedillo's
case, using both ny academ ¢ know edge, but also ny
clinical background and experience.

Q Exactly. Now, when we tal k about autism
one of the first slides that you showed earlier today
tal ked about epi dem ol ogy | ooking at di seases, and if
I recall correctly earlier testinony that you gave in
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this case, autismisn't exactly a disease. It's a
syndrone. Do you renenber describing it that way?

A Yes, correct.

Q So it's alittle different than what one
m ght typically | ook at when one is |ooking at a
di sease, because as a syndrone, it's a collection of
synptons. Is that a fair statenent?

A Yes, autismis defined as a constellation of
behaviors, so it's a disorder in that sense, but it
can be nmeasured with a high degree of reliability and
the validity of the disorder has been well
est abl i shed.

Q Right, and I'mnot talking about reliability
or validity. | just want to nake sure we are talking
about the sanme phenonenon that we are addressing with
the epi dem ol ogy, so autism as exam ned by
epi dem ol ogy, is a collection of synptonms, and that
collection of synptons has a diagnostic nmethod applied
toit, is that correct?

A Yes, that's correct.

Q And if | also recall fromyour first day of
testinony, there are three nmain donmains, and I want to
meke sure I'mmaking the right term three main
domai ns of synptons, and within each domain there are
approximately 10 different synptons that your slides
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mention. |s that a fair sunmary of what those slides
sai d?
A Yes. | nean, there could have been nore
synptons than 10, but just it's just to illustrate how

we operationalize the deficits indicated in the
domai n, yes.

Q And you actually anticipated ny next
question, which was, these total of 30 synptons, 10
per each of the three domains that you listed, are
those the only synptons that are | ooked at to diagnose
the autistic syndrone?

A No. No, no, the --

Q How many nore are there?

A | don't know. | didn't even count if there
were 10 on each slide. No, the synptons could be
probably multiplied by, I don't know, you could have
like 20 or 25 indicators of deficits in each of the
domains. |I'mthrowi ng that nunber very arbitrarily,
so | don't know how many synptons there are, but there
are multiple synptons which can relate to the sane
underlying deficit.

And in the DSM 1V diagnostic system in
fact, you have the diagnostic criteria, there are only
12 diagnostic criteria in DSM1V, and these are nore
there for synptomgroupings if you wi sh.
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Q Yes. And then in addition to the synptons,
you have ranges of severity for each of those synptons
too, is that correct?

A Yes.

Q So within a popul ati on of people who have
been di agnosed with autism | nean, if you start doing
the computational math and started nultiplying the
nunber of possible synmptons that m ght occur, you
could have potentially autistic people, hundreds of
autistic people, all diagnosed with autism but each
with a different collection of synptonms and a
different range of synptons. |Is that fair?

A Yes, it's fair.

Q A very, very conpl ex synptomatic di sorder
is that fair to say?

A Yes. I'mnot sure it's nore conplex than
any other nedical entity. |If you take any
neur ol ogi cal di sease which is well-characterized, take
tuberous sclerosis, for instance, the phenotypic
presentations will be as variable than autism

Q Right. And believe ne, | amnot going to
stand up here today and try to introduce nore
compl exity by tal ki ng about additional conplex
disorders. | think the conplexity that we are talking
about here with the synptom presentation is sonething
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that bears a little discussion, and that's all | want
to focus on. It's not to conpare it to the conplexity

of other disorders or diseases.

And | al so understand your testinony to have
been that autismdoesn't have a, in your mnd, a bio
mar ker. There's no clinical test that you can do, no
pat hol ogi cal test that you can do, to determne if
somebody has autism It's entirely behavioral,
defined by the synptons that you've already tal ked
about, is that right?

A Yes, no, there are sone biol ogical markers
of autismbut they are not sensitive enough or
specific enough to be helping us in the diagnostic
process, so as a result, the diagnostic process rely
on a devel opnental and behavi oral eval uation of the
ki nd that we di scussed.

Q And it's an evaluation that has evol ved, as
you were tal king about today, over time. There have
been different diagnostic criteria as well as
di fferent diagnostic nmethods applied over tinme, is
that correct?

A Yes.

Q And the overall result of the application of
those nmethods, if |I'msunmmng up your testinony, would
be that the nethodol ogy by which one exam nes the
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1 auti smdisorder in populations has |led to higher

2 nunbers of preval ence, is that correct?

3 A The met hodol ogy of ?

4 Q O di agnosi s.

5 A It's one of the factors.

6 Q And ot hers m ght be case ascertai nment?

7 A Yes.

8 Q O her factors mght be bias selection, in a
9 good way, people seeking out services, seeking out

10 medi cal care, correct?

11 A Yes, so yes, it's clear that the diagnostic
12 criteria, the way we evaluate autistic syndrones, has
13 changed over tine. That explains sone of the

14 i ncreased nunbers, but quite separate fromthat, the
15 way we identify cases of autism however we define

16 themin popul ati ons when we do surveys, has al so

17 inmproved in terns of the efficiency of case

18 ascertai nment over time. Because of increased

19 awar eness, nore services have been devel oped and
20 different social policies. So when we |ook at autism
21 in a given popul ation of sanples, our capacity to
22 identify the children has increased.
23 Q So we've got this very conplex presentation
24 of synptonms in a disorder that's entirely defined by
25 synpt om presentation. Wen we start |ooking, then, at
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1 causation, if | recall, you discussed, and |I'm not

2 going to get into detail on this, but just to really

3 try to focus us again on what the epidemology is

4 | ooki ng at, you tal k about the genetics. And if |

5 recall, at sone point in your testinony, you indicated
6 that as many as 20 different genes m ght be inplicated
7 in the etiology of autism |Is that approxi mation of

8 20, is that a fair re-statenent of what your opinion

9 woul d be?

10 A | don't recall having said exactly that.

11 Q I"'mnot trying to play gotcha, so aside from
12 whet her you said it or not in your testinony, would

13 the invol verent of potentially 20 different genes in
14 the etiology of autism would that be a fair statenent
15 of your understandi ng of the genetic contribution?

16 A | often quote one of the studies that was

17 done in the U K as part of the famly study of autism
18 that we did at Maudsley and the twin studies. So we
19 are a group of investigators, and we actually had a
20 | arge data set looking at the rates of autismin
21 first, second, and third degree relatives.
22 The falloff of these rates allowed us to
23 devel op nodel s which predict how many genes are likely
24 to be involved in our nodels, and | could quote an
25 article by Pickles et al. in 1996. In our best
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prediction, actually the five genes nodel was the nopst
par si noni ous nodel to explain that. But it was
anywhere between --

Q |'msorry, nost parsinonious?

A Yes, the nost parsinonious nodel. Qur data
were consistent with anywhere between three to up to
15 or 20 genes. Neil Rch in the US. has done other
ki nds of nodeling techniques. He has quoted |ike nore
15 or 20 genes. So | don't know, but yes, a fair
nunber of genes.

Q And so, to the extent that genetics has a
contribution, you have a potentially conplex genetic
i nterplay, because potentially, at |east
hypot hetically, you could have one individual who has
been di agnosed with autismthat has one gene
inplicated. You could also have anot her person who
has nultiple genes, and you could have people with any
conbi nati on of genes in between, is that correct?

A Yes.

Q So, in the etiology, in the genetic nakeup
compl ex subpopul ati ons defined by their genetic nake
up correct?

A VWhen we know t he genetic make up, yes, we
will be able to work backwards to the phenotype and
try to dissect the phenotype in a nore efficient
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1 fashion. That's right. Yes. At the nonent we assune
2 that genes contribute a ot to the popul ati on variance
3 of this condition, but we assunme that there is genetic
4 het erogeneity, neaning that genes will be different in
5 different famlies or conplete sets of genes will be
6 different in different famlies.
7 Q So you have genetic heterogeneity and you' ve
8 got synptomatic heterogeneity within the popul ations
9 of autistic people, correct?
10 A Yes.
11 Q And you used the word phenotype. | don't
12 know i f you're using that in a technical way, but I
13 use the word subpopul ati ons defined by say genetic
14 make up or defined by a particular cluster of
15 synptons. Does that description make sense to you
16 havi ng subpopul ations within the larger world of
17 autistic people who are defined by the genetics,
18 assumi ng that we di scover them and by synptons?
19 Is that a fair statenent that there are
20 these little subpopul ati ons?
21 A Yes. | would not call that subpopul ati ons,
22 but I would call that phenotypes or endophenotypes,
23 and then the genetic pathways through these different
24 phenot ypes or endophenotypes are likely to be
25 different, and there m ght be several
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Q Ckay. |'ll go ahead and adopt your term
because, again, | really amlooking to avoid semantic

confusion, and | appreciate your offering phenotype as
sort of a working definition of what | was attenpting
to describe. Now, epidemology. To really give you a
pi cture of association one of the things that

epi dem ol ogy needs to have is a measure of

specificity. Isn't that correct?

A Depends what you nmean by that.

Q Well, | mean, just in general. | mean
you're familiar with the Bradford-H Il criteria, are
you not ?

A Yes.

Q And the Bradford-Hill criteria are a list of
criteria that one applies to epidem ol ogi cal studies
to see how well those studies actually describe the
association that they are attenpting to describe
correct?

A Yes.

Q And one of those criteria is specificity,
correct?

A Yes.

Q VWhen we | ook at the epidem ology that's been
done so far on autismyou' ve described sone studies
that break autism down by a type, core autism versus
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atypical autism Do you recall that description?

A Yes.

Q You describe autismearly onset versus
autismregression or autismlate onset. Do you recal
t hat ?

A Correct.

Q By nmy count there were maybe, maybe, five or
six synptomatic phenotypes of autismthat these
epi dem ol ogi cal studies address, things like early
onset, late onset, synptons of bowel disease. |Is that
a fair statenent?

A Yes. No. | think that you're taking a step
forward which I will not take. |[|'mnot saying that
these are different phenotypes. You are dealing with
a behavioral syndrone, and then you | ook at correl ates
of these syndrones where you can have G synptons or
not, you can have sl eep disorder or not, you have
ADHD, hyperactivity, or not.

It's not because you can stratify your
sanple by clinical characteristics of this
stratification as nmeaning for causation. So in that
sense it doesn't nean that when you do that you are
prescribing two different phenotypes.

Q But isn't it true that with a popul ation
that potentially has hundreds of different phenotypes,
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genetic expressions, synptonmatic expressions, of an
autismdi sorder woul dn't one want to have epi dem ol ogy
specific to those phenotypes or subpopul ations as |
said? Wuldn't that be nore specific?

A It would be nore specific if we were in a
position to validate endophenotypes, the subsanples,
in a significant way. So far we have failed to do
that in nost research enterprise, so we don't have a
good way to dissect today the phenotype into
subphenot ype or endophenot ypes whi ch woul d be nore
informative for etiological research or for other
types of research

| nean, there are ways to do that. For
i nstance, you could take the exanple of |anguage
delay, for instance. Language delay is often
associated with autism but not always. So Asperger
there is no | anguage del ay, and not all cases of
auti sm do have | anguage del ay.

When we | ook at results of genonme scan and
| i nkage anal yses, for instance, if we stratify sone
sanmpl es by the coexisting presence of | anguage del ay
or not then you have sone |inkage signals which vary
suggesting that some genes that we have identified in
these linkage studies mght actually be genes which
control | anguage devel opnent as part of autism So we
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1 are getting there in sone studies, but there is no
2 consensus on how so far to dissect them
3 Q Right. You're talking about one way to go
4 about that is to |look at the underlying genetic
5 component and have as a hypothesis there m ght be the
6 genetic |ink.
7 If I was to posit that there may be links
8 bet ween specific synptom groupi ngs or phenotypes, as
9 we informally defined it, or subpopulations, if you
10 wanted to | ook at clustering those synptons together
11 in ways that reflect the way they appear in a
12 popul ati on and mash that up to vacci ne exposure there
13 actually at least in the United States is a way to do
14 that through the Vaccine Safety Datalink, correct?
15 A ' mnot sure about the VSD, what you can do
16 with the VSD and how you can define or refine. |'m
17 not sure what kind of data are there.
18 Q So it would depend then on the data. |If the
19 VSD did, for exanple, have I1CD-9 or I CD 10 coding for
20 discrete synmptons that would be useful. Things Iike
21 | anguage del ay, attention deficit, those sort of
22 synptons that one m ght see in an autism popul ati on,
23 those sort of synptons are captured diagnostically in
24 the VSD, correct?
25 MR MATANCSKI: | think M. Powers' question
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needs to first establish a foundation for Dr. Fonmbonne
to speak about the VSD.

SPECI AL MASTER HASTI NGS: Well, let's see if
he can answer the questi on.

THE WTNESS: Sorry. Can you repeat the
question?

MR. PONERS:. | knew you were going to ask ne
to repeat it. The questionis isn't it true that the
VSD does have ICD-9 and I CD 10 coding for discrete
synpt ons i ncl uding synptons one might find in the
auti sm popul ati on?

THE WTNESS: | believe it does, but you
have to | ook at the hole code in ICD-9 and I1CD-10. |If
a child has autism you woul d not necessarily code
with separately synptons which are like free floating,
or like | anguage delay, or ADHD. So in a way the
| anguage delay is incorporated in the ICD-9 autism
diagnosis. So |I'mnot exactly sure what your point
is.

BY MR PONERS

Q Right. At sone point it mght get captured
by sort of the ultimte diagnosis of autism but
unl ess a diagnosis of autismis nade that would
capture all of those, again, it's not a trick
question, it's just as far as you know sitting there
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does the Vaccine Safety Datalink contain ICD-9 and
| CD- 10 di agnostic coding for synptons that woul d be
part of the autism spectrum di sorder?

A No. | would challenge the last part of your
sentence. No. You need sone further evidence to say
that they would be part of autism Again, |anguage
delay is not a necessary conponent of autism so there
is a degree of sensitivity and specificity in terns of
the prediction of the symptomto the final diagnosis.
So it can be, cannot be.

Q One way that it could be, for exanple, if
you | ooked at a popul ation study that exam ned a
hypot hetical |ink between a particul ar vaccine
exposure and you | ooked at the ICD-9 or ICD 10 coding
inthe VSD let's say that you canme up with a
significant nunmber, we'll call it N, of people who
have autism Hypothetically you could do a nested
case control study within that cohort, could you not?

A To assess what?

Q To then go back through and see if that |ICD
coding for autismincluded particular synptons because
then you would start to do chart review and record
review |Is that correct?

A You could do a nested case control study in
the cohort, yes, that's for sure, but | don't know
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what woul d be the hypothesis, what will be your
met hods, to test what kind of ideas.

Q I'"'mnot trying to propose a study here.
That's way beyond ny capability. Al | want to
determine is if you recognize that the Vaccine Safety
Datalink in the United States provides a tool or an
opportunity to |ink vaccine exposures to popul ati ons
of people with autismboth at the 1CD code for autism
and then getting into it with things |like case control
studi es nested in a cohort.

I s that your understanding of what's
possible with the VSD?

A You said different things in the sane
sentence, so, yes, | think the VSD all ows you to | ook
at the relationship between vacci ne exposure and an
outcone which will be autismas defined in ICD-9 or
ICD-10 in the codes existing in the VSD dat abase,
that's fine. Now, the other thing you said, you could
probably | ook at vacci ne exposure in relation to other
out comes which are independent from autism

| didn't say part of autism | said
i ndependent of autism

Q Ri ght. Now, you've got this conplex
synptomatic presentation with a conplex genetic
conmponent. In talking about the genetics | was
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readi ng through your expert report and there was
| anguage as | went through there, |I'mhoping | can

find it, where | was |ooking for | anguage where you
m ght say that genetics are the cause, singular, of
autism and | didn't find any |anguage |ike that.

So as | read your report | cane away with
t he understandi ng that genes may predi spose one to
autism |Is that a correct statement of your opinion

in your report?

A | don't know what you are referring to.
Q In general .
A Okay. In general. Yes. | think in terns

of the etiology of autismwhat we know is that genetic
factors play paranount contributions to the

devel oprment of autismas estinmated by heritability
estimates fromtw n studies. Watever your

cal culations are current heritability estimtes for
auti sm are anywhere between 92, 93 percent, which

i ndi cates that 92 percent of the population's variance
of this heavily defined di sorder are accountable to
gene effects, okay?

Q Ri ght, yes, but not all of it. Not all of
it. There's no evidence to support that autismis
entirely a genetic collection of synptons?

A Well, it's actually a bit nore conplex than
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1 that. | mean, if you had 100 percent of heritabilty

2 , yes, everything would be ascribed to gene effects of
3 one sort or the other. The fact that the heritability
4 estimates are slightly | ower than 100 percent, you can
5 see this discrepancy as two ways.

6 It could be neasurenent error, so it could

7 well be that in fact it's just because our neasures,

8 our phenotypi c neasures, are poor and that we don't

9 capture the whol e range of the phenotype. 1In fact, if
10 you were able to do that, actually, the heritability
11 would go up. And in fact, this is what happened in

12 the history of autism

13 VWhen we | ooked at twin studies, like if you
14 | ook at concordance rates between MZ and DZ tw ns, the
15 concordance rate for themin the twins is about 70, 80
16 percent dependi ng on the study.

17 So at that tine you could have said there is
18 20 or 25 percent of popul ation variance which is

19 attributable to other, i.e., environnental factors,
20 but then when we | ook at the nonaffected cotwi ns we
21 found out they had what | described | ast week as being
22 this broader autism phenotype which is a kind of mld
23 phenotype critically associated with auti sm and
24 sharing the sanme genetic propensity.
25 When we add this broad auti sm phenotype then
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the heritability estimtes shoot up to 92, 93 percent.
It could well be that the remaining persons which are
unexplained in this nodel actually are reflecting
measurement error in our capacity to neasure the

m | der forms even of the first. So that's a notion
whi ch cannot be barred, but you could as well say then
maybe there is some kind of roomfor environmenta
factors.

If that is the case the question is what it
is. It's not very likely in the sense that, you know,
twins conpared to siblings DZ twins, fraternal tw ns,
have nore of the sanme environnent than siblings
because they grow up in the same pregnancy, sane wonb,
et cetera. So we would predict that if there were
environnmental factors, particularly those occurring
during pregnancy, they are nore shared by fraterna
twins than by siblings.

Therefore, you would expect that the risk in
DZ twins, in fraternal twins, for auti smwould be
slightly higher than there is for siblings from
different pregnancies. 1In fact, it's not the case.
Soit's a way to look at environnental factors and
their role in the genetics of autism and the data are
not very supportive of that.

Q But certainly that issue is as open as the
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purely hypothetical one that the only reason it's not
100 percent is that we don't have the neasuring
technol ogy to get there so that the door is open for
an environmental contribution. | think there's even
been testinony by other Respondent experts.

Dr. Cook | believe offered sonme testinony
when he spoke. Yes. It's up on the nmonitor. This is
page 1552. This is Dr. Cook's testinony. There was a
question by Special Mster Vowell about
environmental -- type gets very big when it gets bl own
up on the snmall screen -- things triggering gene
expression.

Dr. Cook said that environnental events can
trigger changes in gene expression. | assume you
don't take issue wth Dr. Cook's statenent, and that
you woul d agree with that?

A Yes. No, | agree.

Q I"msorry. | just couldn't hear you

A Sorry. | agree with him He's certainly
nmore conpetent than ne to speak about this genetic
i ssue.

MR MATANOSKI :  Your Honor, before the next
question | permtted the questioning to go on about
genetics to go on for quite a while hoping that there
woul d be sone tie to it at sone point to epideni ol ogy,
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so if there's going to be a proffer that this is going
to be tied to epideniology |I'Il be happy to let it
continue, but if there's not then | think he's beyond
the scope of direct, which was fully limted to the

di scussi on of epi dem ol ogy.

Dr. Fombonne testified | ast week, he was
subj ect to cross-exam nation then. 1 don't believe
his testinmony in fact went nuch into genetics | ast
week. | also note that when he's being cross-exam ned
about Dr. Cook's testinobny that was taken out of
context. Dr. Cook's testinony about environmental
triggers was going to environnmental triggers primrily
prenatal and not the postul ate here.

MR PONERS:. First off, | didn't offer any
postul ate excluding prenatal. It just was offered for
what it was offered. The connection wi th epidem ol ogy
is that this expert has subnmitted an extensive report
that |inks together questions of causation with
epi demology. H's direct testinony today and the
ext ensi ve Power Point presentation that acconpanied it
goes to these issues of causation.

It sinply is | think as a practical matter
i npossi ble to untangle the threads of causation that
are posited in this case fromthe epidem ol ogy
testinony, and there will be questions in epideniol ogy
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about confoundi ng and environnental contributions,

what has been | ooked at, what hasn't been | ooked at,
how that fits into the reliability and the specificity
of epidem ol ogy.

I"mnot trying to replow ground that's
al ready been covered, but when we tal k about an
admttedly conplex etiology with very conpl ex
epi dem ol ogy attenpting to describe it it's only fair
to get into at | east an overvi ew di scussion of the
causative issues that are at play.

MR, MATANCSKI: And as M. Powers pointed
out to Dr. Fonbonne already genetics is not discussed
in his report regarding epi dem ol ogy.

SPECI AL MASTER HASTINGS: Well, it is
discussed in the part of his report on describing
generally the causation of autism so I'minclined to
give sone | eeway here. Go ahead, M. Powers.

BY MR PONERS

Q Now, one of the issues that you spoke about,
and let's talk directly about epidem ol ogy and
causation, and particularly the genetic causati on.
Because | didn't see themin the presentation today
had t here been any epi dem ol ogi cal studies in the
United States | ooking at the occurrence of autismin
genetically high risk populations, that is within

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 125 of 399

2609A
FOVBONNE - CROSS

1 fam lies who have people with an auti sm di agnosi s?

2 A Yes.

3 Q And did those studies include an assessnent
4 of possible environnmental contributions?

5 A I would have to | ook back. Wen | said yes
6 I imediately thought about one of the first

7 epi dem ol ogi cal studies in the U S. done by Ed Redvo,
8 it's called a UCLA-Utah study, where they actually

9 docurmented for the first time | think the increased

10 risk of siblings of autistic probands which was |

11 think estinmated at 10 percent in that study, and

12 that's a study which goes back to the nid-1980s.

13 So that was a study which was

14 epi dem ol ogi cal in nature and docunented an i ncreased
15 risk in first devel opment of autistic probands. So

16 that was done. |In that study, they | ooked at the role
17 of perinatal factors. | don't recall that they | ooked
18 at the role of perinatal or obstetric factors in

19 relation to siblings affected with the di sorder as
20 wel | .
21 Q ["msorry. You just don't know or is it
22 your recollection that it did not?
23 A No. | don't recall if they did or not.
24 Just to answer further your question there are ongoi ng
25 studies, | mean, groups of U S. investigators which
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are |l ooking at the risk of autismin siblings, and
they use longitudinal studies for that. There is a
BBC network to which nany U S. contributors are
associ ated now.

Q In your earlier testinony | believe you
descri bed that the nom s exposure to rubella in the

first trimester was known to cause auti sm spectrum

disorders in the child. |Is that correct?
A Yes.
Q How was that evidence devel oped? Was that

devel oped based on epidem ology or is that a series of
case reports that led to the concl usion?

A No, it's based on epi deni ol ogi ca
calculations. It's based first on the accunul ati on of
a quite substantial nunber of cases which were
i nvestigated which allowed the investigators to derive
a rate of autismin children affected with congenital
rubella, and this rate was subsequently conpared to

known popul ation rates to indicate that there was an

increase in the risk. It was not a sinple collection
of cases.
Q Exactly, but the initial conclusion that

this was happening was a series of case studies, and
the epi dem ol ogy cane later really nore as a
confirmation of what had been revealed in the series
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1 case studies, correct?
2 A Unl ess you do the confirmation there is no
3 concl usi on.
4 Q Yes, but ny question wasn't do you need to
5 do a confirmation, it's just a sinple question of
6 which came first. M understanding is that it was a
7 series of case studies that built the evidence so to
8 speak. It was then later confirmed by popul ation
9 studies, correct? That was the sequence?
10 A No. No, no. It was just the exam nation of
11 a large sanple of children with congenital rubella,
12 t he neasurenent in the children of an autistic
13 syndrone and then the quantification of the syndrone
14 in that popul ation, conparing that estinmate to what
15 you woul d predict should there be no association
16 between autismin there and showi ng that there was an
17 i ncreased prevalence if you wish. So it's all the
18 same step. The confirnmation does not exist if you
19 j ust have one case.
20 Q Ri ght, because you woul d never pick up that
21 signal in a large population if it was just one.
22 mean, it's hard to imagine a study that woul d have the
23 power to pick up one idiosyncratic case.
24 A It's just that in nedicine when you have an
25 unusual observation a case report is not infornative
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for causation in general.

Q Right. Right. Except perhaps to devel op a
hypot hesi s that then can be investi gated.

A You will have to have sone particul ar
specific studies, first observations, before you can
even tal k about it because we observe patients -- |
see patients all the tinme when they're small. | had
one who had early puberty where he was six years old
he got pubic hair developing, so | could say | have
identified a subphenotype of early pubic hair autism
phenot ype, no?

It doesn't work like that because in
medi ci ne we see a |ot of things which are cooccurring
with a disease or the condition we deal with, and nost
of these observations are just random or independent
findings or correl ates.

So before we start to be interested in the
unusual observations there needs to be either
somet hi ng which is quite unusual and specific unknown
to what you observe or you need to accumulate a | arge

enough series of cases to start to document this

unusual phenotype. It takes a lot of tine.
Q Yes, | understand. It definitely takes a
lot of time. | nean, probably science and | aw

together work at a pretty slow pace. You tal ked about
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thal i dom de exposure, that's a prenatal exposure, an
envi ronment al exposure, that has been known to cause
autism If | recall it was thalidom de exposure

bet ween days 20 and 24 of the pregnhancy. |s that
correct?

A Correct.

Q And sort of the same question again. The
fact that we know that canme from | ooking at case
studies, and it's not sonething that there was sone
cohort study that was investigating the hypothesis
that thalidoni de exposure night cause autism That
didn't happen first. There were case reports that

then led to the generation of this hypothesis and the

met hodol ogy to confirmit. |Is that correct?
A No, it's not correct.
Q So there was a | arge cohort popul ation

study, and it was that study that was then able to
identify these thalidom de cases that arose from days
20 through 24 of pregnancy?

A | don't know what you mean by cohort
popul ation study. As | recall, there was this use of
thal i dom de in various countries, and in Sweden
particularly, so there were children exposed to
thal i dom de, and there was a | arge sanple of them who
were subsequently followed up, okay?
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Q About how many?

A | don't recall, but it was not a large
nunber. The paper is in Strom and, 1994, and can be
| ooked at. So they were foll owed up, and then they
were exanm ned and then it was found that sonme of them
did have autism

Then people actually | ooked at the rate of
autismin these cases and found that it was increased
conpared to what you woul d expect under the assunption
of independence between the two conditions, and
particularly when they narrowed down t he phenotype to
t hose who had autism but didn't have linmb
abnormalities. That's how they came up with this tine
Wi ndow.

Q So |l want to talk a little bit about the
DSM IV criteria that you were describing earlier today
and sone specific questions about that. Now, the DSM
IV diagnostic criteria, is that a diagnostic nmethod or
is it acriteria? Again, because |I"'mnot trying to
play word ganmes, | really just want to nake sure we're
speaki ng the sane way.

A No, no. It's an inportant question. |It's
absolutely not a diagnostic nethod. There is nothing
in the DSMor nor in ICD-10 which tells you or a
clinician how to evaluate a child, so it's left up to
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1 you. You can just walk in the waiting room observe
2 the child, make up your nmind, and if you have enough
3 synpt ons you can score DSM 1V criteria and then reach
4 a concl usi on.
5 Someti nes, you know, when | walk into a
6 waiting roomand see a child who is waiting to see ne
7 sonetimes it takes me three mnutes to know that he
8 has autistic disorder, but in many instances it wll
9 take me nore like two or three hours for an
10 assessnent, so it will vary according to the child
11 But the method that the clinician uses to evaluate the
12 synptons is left to your choice.
13 So it could be regular clinical examnation
14 or nore standardi zed observational neasure,
15 devel opnental interviews, which are there just to
16 guide the clinician in the collection of informative
17 synpt ons both now and in the devel opnent which can be
18 then used to apply DSM IV criteria, which is basically
19 an algorithmto reach a diagnostic concl usion.
20 Q Okay. Now, the DSMcriteria that you're
21 describing is DSMI1V. That's currently in use in the
22 United States, am| right?
23 A Yes.
24 Q And is that used in other countries?
25 A It is used in other countries, but in many
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other countries I1CD-10 is the preferred diagnostic
nonencl at ur e.

Q What are the differences between DSM IV
criteria and 1CD-10 criteria? One of the reasons |'m
asking that to nake it clear that this is actually
connected to the epidemology is that we're | ooking in
many cases at studies that were conducted in other
countries relying on data and di agnoses in other
countries, so perhaps you could explain the difference
bet ween DSM IV and | CD- 107

A Well, | mean, a major difference is ICD 10
is a global nomenclature system which allows, you
know, all sort of institutions, government, to produce
nmorbidity statistics across the board. So ICD 10
deal s with a whol e range of nedi cal disorders,
cancers, you nane it, everything is there.

Q When you say global, is ICD-10 an attenpt to
get a conmon | anguage that practitioners wherever they
may be in the world can use so they all know t hat
they're tal ki ng about the sane thing?

A It's neant to provide a conmon | anguage to
practitioners, comon di agnhostic systens, across
countries. It's also neant to provide a conmon
reporting systemfor inportant vital statistics in
many countries. So it's real inportant. And |ICD 10,
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unlike DSM 1V, covered a whol e range of nedica
disorders. So in ICD 10, you have one chapter which
is called Chapter Fif | recall which is dealing with
psychiatric disorders. So that chapter, which is just
atiny part of ICD- 10, is conparable to DSM 1V, which
also is only dealing with psychiatric conditions.

Q Yes. And |I've seen the ICD-9 book, and yes,
I think it's the 200 series, like up to 299 is autisnf

A Yes.

Q You sort of then go back down and there are
conmponents in there, but it's in that same chapter
with the same three digit prefix, correct?

A Yes. | don't know which chapter it was in
ICD-9, but yes, 299.0 is autism 299.1 CDD

Q Okay. Now, the studies that you talked
about today were conducted in if | recall the UK
Japan, Dennmark, the United States and Canada. Wre
there any studi es conducted outside of those five
countries? |'mnot saying just in general but that
you tal ked about today or that you relied on.

A There was a Swedi sh study | think I
mentioned. | think other than that you're correct.

Q So it would be Denmark, Sweden, Japan, the
U K, Canada and the U S. Which criteria does each of
those countries use to record their diagnosis of
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autism DSM IV or |ICD 10?
A It's variable. |If you look at the studies |

publ i shed when | was in the U K | published them
using DSMIV criteria. Many research groups woul d use
DSM IV criteria when they conduct their studies.
Actually, the reason why in auti smyou would use DSM
IV criteriais when you want to submt your article to
an American publisher. That's the main reason to do
t hat because people in --

Q And if the rule is published for Paris
there's a strong incentive to use the DSM I V?

A Yes, exactly. So ICD-10 is otherw se used
often in European countries, but also, DSM IV
i nvestigators use both systens. |In fact, if I
extrapol ate on your questions as far as autismis
concerned the differences between the two schenes are
really minor. There are sone, but they are not
i npressive

Sorry to interrupt you, but you can actually

collect data, score themin ICD-10 and then transfer
the codes in DSM1V quite easily with a few
excepti ons.

Q And the idea would then be that there would
be global uniformty in your diagnostic definitions,
correct, so that any diagnostic conclusions that you
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reach, whether it's in the U K or wherever, can be
mat ched to other diagnostic conclusions in autism
anywhere in the worl d?

A Yes. | think I nmentioned |ast week | was
part of this working party which | was representing
WHO with Mchael Rutter in 1990 and 1991, and we net
with the child psychiatrists working party of the
Ameri can Psychiatric Association which at the tine
were revising the diagnostic criteria for the whole
child psychiatric section of DSM

So we worked together for at |east a year
wi th using cross-wal ks and neetings to make these two
schemes, which were in preparation at the tinme, 1CD 10
was preparing, DSM IV was preparing, to nmake themthe
nmore alike that we could in ternms of the concepts,
diagnostic criteria, algorithns and wordi ng. W
succeeded to a large extent conpared to the previous
situation to make the two schenmes quite conparabl e,
but there are sone areas where there are, you know,
di scr epanci es.

Q | understand the areas of discrepancy, and
if I recall fromyour expert report paragraph 29
di scussed two studies that you cited for the
reliability of diagnoses across countries. There was
Vol kmmar and Filipek. | know you didn't discuss those
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1 today, but there was a 1994 study and a 2000 st udy.

2 Are you aware of any other studies or

3 i nvestigations that have been done to make sure that

4 I CD-10 coding and DSM |V coding for autismare in fact
5 reliable and consistent fromone country to another?

6 Have any ot her studi es besides those two | ooked at the
7 reliability issue?

8 A You must specify what you nean by that. The
9 reliability issue in the context of across countries
10 use?

11 Q Yes.

12 A Well, it depends what you nean, but the 1994
13 et al. paper by Fred Vol kmar was in fact a late

14 publication, but it was a study. | was part of the

15 study, actually.

16 We collected data as early as 1988, 1989,

17 1990, and the idea was to ask various expert groups in
18 the world to rate -- basically what we were asked is
19 in our clinical practices to see autistic children the
20 way we are seeing them collect sone data, 1Q data and
21 what ever we needed, but then to apply after the
22 concl usion of our clinical exam nation various
23 di agnosti ¢ schenes.
24 In other words, we used DSM 111, we used
25 DSMI11-R, we used the draft guidelines for |ICD 10 and
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we used the draft guidelines for DSMIV. Then the
i dea was then to conpare how each di agnostic schene
was performing in relation to each other and in
relation to a gold standard, which was the clinica
judgnent, which is always --

Q I'"msorry, which was?

A The clinical judgnent. So at the end of the
day you need a standard, a gold standard, to assess
our diagnostic schenes' performance, and in all these
studies, in fact, it's quite surprising, but what is
the gold standard is the expert clinical judgnent by
peopl e who know and assess children with autism So
that's how it was done.

We could | ook therefore at the sensitivity
and specificity of different diagnostic schemes, and
it allows us to ook at how to organize the criteria,
what woul d be the best al gorithm which would work in
the majority of the cases. So that is a typical
study. It's an enpirically driven study where we | ook
at criteria, we look at reliability, we | ook at
validity.

MR POAERS: Well, doctor, | want to direct
your attention, and maybe fol ks at Respondent's table,
since we just have paper copies of the presentation
today could get these up on the screen for nme so that
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everybody can see what we're referring to?
BY MR. POVNERS

Q This is Respondent's Trial Exhibit No. 21
for the record, and that would be the slide
presentation that Dr. Fonmbonne gave earlier today.

To start off with | wanted to direct your attention to
Slide No. 5. Do you see Slide No. 5 in front of you
t here?

A Yes.

Q You recall this is a slide that reflects
some of the results of a CDC study on autism
preval ence in eight year olds, correct?

A Yes.

Q That study concluded that there was an
average across 14 states of 6.6 per thousand, correct?

A Correct.

Q Now, that average takes into account a | ow
in Al abama of sonething that | ooks to be just over
three per thousand and going all the way up to New
Jersey which | ooks to be just over 100, correct?

A Ten in your --

Q Yes. To use the right nunber of decim
points it would be 10 per thousand as opposed to three
per thousand.

A Yes.
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Q So by aggregating this data and presenting
it as 6.6 if one looked only at the 6.6 one would have
no idea of knowing within these 14 subpopul ati ons what
the prevalence rate actually was in each of those
pl aces, correct?

A O course. | nean, this is an average, but
there should be a nmeasure of dispersion associ ated
with it which should be a standard devi ation, yes.

Q And it |ooks |like based on the col or of
these bars that four states -- well, certainly three
of the four states on the far |left have preval ence
rates that are |ower than even the | owest of the 10
states to the right of the chart, correct?

A Correct.

Q And | notice that in the col ored bars those
are states where the nunbers were generated from
heal t h sources either exclusively or al nost
excl usively, correct?

A Correct.

Q How can one explain the difference between
preval ence rates based on heal th sources versus
preval ence rates derived from educati on sources,
particularly when you have a rate that is 300 percent
difference between say Al abama and New Jersey and a
conpletely inverted ratio of health sources to
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1 education sources? Any idea of how that mght be
2 expl ai ned?
3 A Well, it's not the way it works. | mean
4 the way it works is you do your study and they use a
5 common set of nmethods to identify cases in all states.
6 The net hods i nclude scrutinizing school records, going
7 t hrough medi cal records, hospital data. So they apply
8 the same techniques to find cases in all states, and
9 then they find what they found.
10 Then what they did is in their sanple for
11 each state they | ooked at what was the source of
12 identification for each of the cases. So it works in
13 that sequence. Then what you said is correct that in
14 the states on the left nost of the cases ultimately
15 were identified and contribute to the nunerator of
16 this prevalence rate were identified through health
17 sources as opposed to educational sources.
18 As you can see, even on the 10 states which
19 are on the right-hand side there is variability. So
20 New Jersey and Maryland are different in terns of the
21 proportion of cases which are identified primarily
22 t hrough an educational source or a health source.
23 That reflects the interplay between health services,
24 educati onal services, which is highly variable, as
25 it's clear inthe U S, but it's true in other
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countries as well.

Q That variability then, if one was just
| ooking at the 6.6 per thousand across 14 states just
as the variability and preval ence woul d be obscured by
that average the variability of where the data cane
fromwoul d be obscured by sinply stating the average
correct?

A Sure. Sure.

Q So when you aggregate data you tend to | ose
i nformation specific to some conponents that underlie
that data, correct?

A You lose information, but it's a way to
convey a single nessage based on a study. Even if
there was no such systematic difference, seens to be
the case, there would be still sone variability. |If
you |l ook at the states on the right-hand side, you
know, not every point is the sane, so there is
variability.

It's part of the random situation that each
study conprises. So there is variability in each
estimate. So if you aggregate then of course you
shoul d provide a neasure of range of dispersion
between your results to convey the full information,
but that's what they did in this picture and ot her
tables in their docunents.
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Q Let's ook at Slide 7 if we could. Now,
Slide 7 as | understood it was that in Finland they
took a group of children between the ages of 15 and 18
years old and they | ooked first to see if you applied
the ol d Kanner diagnostic criteria what your rate of
auti smwoul d be, and then applied 1CD-10 or DSM 1V for
autismas a discreet conponent of the broader spectrum
and then finally autism spectrum di sorder, correct?

A Yes.

Q In doing that the rates go from 2.3 per
10,000 to 7.6 per 10,000, correct?

A Correct.

Q If I recall your testinony you said that the
general ly accepted preval ence rate for autism spectrum
disorders that's recogni zed currently is roughly 60
per 10,000. |Is that a correct statenment of your
testi nony?

A I n popul ati on surveys recently, yes.

Q I was just curious |ooking at this slide,
with applying the I1CD-10, which is the currently used
gl obal standard, and DSM 1V it just seens that one
woul d expect to see a nunber closer to 60 than 7.6
| eadi ng to the question, what happened to the ot her
52. 4 people that you woul d expect to see there?

A Well, let me explain to you a few things
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The study is published in 2000, all right, and it's
based on a kind of registry which is existing in
Finland, so it's not the type of population survey
where you screen very actively to identify cases in a
particular area, it's nore like this type of a
standard study statistical data that you have in many
countries, so that would in itself lead to a | ower
figure.

Then if you look at the age the study is
publ i shed in 2000. The data m ght have been coll ected
inlet's say 1998. So these subjects were born in
1970 so that they will be having a lower rate in terms
of at age 15 or 18 is not entirely surprising
consi dering that they were born in the early 1970s.

So that doesn't surprise me. But the point
of this study, the nessage is conpletely irrespective
of the absolute way they define. Wat is inportant
here is to ook at the variability in the estinates
based only on the variation in the algorithmthat you
apply or the diagnostics systemthat you apply.

So whet her or not they have low rate or high
rate in their study is irrelevant here. Wat matters
is that there is internally in that data set you can
see that you can have a tripling of your preval ence
rate by just applying different sets of diagnostic
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criteria, everything being equal otherwi se.

Q Yes, but even going back and sort of
drilling down so to speak within that cohort where the
records were available you still are left with a rate
that is several orders of magnitude | ower than one
woul d expect if one was looking at a 15 to 18 year old
group of people today.

A Yes, probably. The study has to be done.

MR POMNERS:. | realize the time comng up on
12:25. | have a significant nunber of questions stil
to ask, and | just wanted to interrupt nyself here to

see how t he Special Masters wanted to schedul e today.
I have at |east an hour
SPECI AL MASTER HASTINGS: Let's go until
1: 00 or around then if there's a breaking point
sonmewhere around there.
BY MR PONERS
Q Ckay. So let's continue noving through the
report then. |If you look at Slide 13, now here on
Slide 13 as | understand it we're | ooking at
preval ence that's based on U S. Special Education
Servi ces, correct?
A Correct.
Q If | recall, earlier in your testinmony you
said that education social service referrals were not
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a good reliable source of preval ence data. You had
slides on that.

A Correct.

Q So in one slide it's not a reliable source
of preval ence data, but then in Slide 13 it's reliable
enough that you're using it to support your hypothesis

of diagnostic substitution, correct?

A Yes. Well, these are two separate
questions. | showed, and everybody woul d agree, that
using this type of data will not be useful to assess

popul ati on rates and trends over tinme in popul ation
rates.

Q Whi ch is incidence, correct?

A No. Preval ence or incidence. These data do
not allow you to cal cul ate unbi ased estimate of the
true popul ation rate be they incidence or preval ence,
okay, and therefore, they are inappropriate way to
evaluate time trends and test hypot heses about an
epidemic. |If we can go back two slides before the
reason is that one, the author actually at the
i nception of this study he just nmakes this genera
statenment and comment, says well, let's |look at the
data fromthe Department of Education in the U S

We know we have this data and these trends
that sone people claimare alarning and show ng t hat

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 147 of 399

2630A
FOVBONNE - CROSS
1 there is an epidenmic. It says well, actually now we
2 have U. S. popul ation surveys done by the CDC which
3 give us a reasonable range for what is likely to be
4 the true population rate or sonething which is close
5 to that, and it gives two studies which are providing
6 a mnimumrate of 34 and a maxi numrate of 68, which
7 is based actually on the breakdown sheets of CDC.
8 So the true preval ence, which i s sonething
9 we know based on these two studies, is anywhere
10 bet ween these two horizontal lines. He says then
11 let's ook at what kind of preval ence estimate we can
12 obtain if we just use the Departnment of Education
13 data. It says in 1994. If we just look of the
14 Departnment of Education data, the preval ence that we
15 woul d i nfer would be six per 10,000, which is nuch
16 below what it is inreality.
17 Because this rate is so | ow, of course as
18 time goes by, only an increasing nunber of children
19 will be captured in this newy formed educati ona
20 category of autism and at the end of the study he
21 conments on the fact that in 2003 even then the nean
22 rate that you woul d extrapolate if you use this
23 Departnment of Education data is still |lower than the
24 m ni mum popul ation rate which is known when you do
25 proper popul ati on surveys.
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1 So the point here is that you say anything

2 which is going up inthis trend is not telling us

3 about what's happening in the popul ati on because it

4 started very low, it had to capture, but this is

5 what' s happeni ng.

6 Q But this is educational data not nedica

7 di agnoses, correct? These are educational referrals

8 not DSM IV di agnoses?

9 A No, and as | understand the Departnent of

10 Educati on Special Education Ofice requires this data
11 about children with autism | think they refer in

12 their docunentation to the concept of DSM IV, but they
13 actually do not require that children would be

14 evaluated with DSMIV criteria. |It's left pretty nuch
15 to the freedomof each state to actually define who is
16 eligible for this category, who is not.

17 That fluctuates fromstate to state, that

18 fluctuates over tine within the sane state. So it's
19 pretty | oose in sone ways.
20 Q Yes. So | just want to refocus the question
21 then because | thought it was a sinple question. The
22 preval ence rate here is being conputed by an
23 educational definition of autismand not necessarily
24 by a DSM 1V definition of autism correct?
25 A These are children who are in the
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educational systemwi th a recogni zed speci al
educati onal need under the autism category which was
set up as a separate category in 1993

Q Ckay. So it sounds |ike one of the things
you're trying to do from preval ence | ooking at point
prevalence like within a birth cohort at a particul ar
period of time or the cumul ative preval ence, which
guess i s adding up the preval ence rates across severa
different cohorts and comng up with an inferred
i ncidence, that is inferring what the rate of autism
occurrence is within each cohort over time because we
really don't have anything on incidence rates
epi dem ol ogi cal ly, do we?

A We do. There are sone incidence studies,
pure incidence rates or cumrul ative incidence data in
some studies, but in none of the existing studies.
Well, we did one in the UK wth using the GPRD
dat abase where we had this huge increase in incidence
rate, particularly for the PDD risk category, but nost
i nci dence data which exists has failed to control for
any change in case ascertainment or case definition

So the fact that there are trends up are not
really particularly informative. There is a good
study by Barbaresi in the Rochester Mayo Cinic
regi stry which shows i ncreased cumul ati ve i nci dence.
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That's one of them
Q So is it your opinion that any increase in

the incidence of autismin the United States is
entirely due to diagnostic substitution, expansion of
the DSMcriteria and better case ascertai nment? Does
that conpletely explain the incident rates of autism
in the United States in your opinion?
A No. M opinion is actually not that one.

My opinion is that, you know, | think it's fair to say
that the best estimates we have today are the figures
I gave based on a nunber of studies. So the
preval ence rates have gone up over time it's very
cl ear.

| think it's clear, too, that we can
denmonstrate in many countries that a | arge proportion
of this increase in prevalence figures is due to a
combi nati on of broadening of the concepts of autism
changes in diagnostic criteria, which is much | arger
now t han they used to be and we have enpiri cal
denmonstration of that fact, and that over tine there
has been an increased awareness, the different soci al
policies, better services developed in nbst countries
and therefore facilitating the sensitivity of capture
of autistic disorders when you do surveys.

So these phenonena are shown to contribute
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to the increase in the prevalence figures. | think
there is no doubt about that. Can we say that all of
the increase in prevalence is entirely accounted for
that? No, we cannot be sure about that. |It's true
that the magnitude of these nethods, in fact we are
fairly certain that in theory, it could explain it
all, but there is no direct denonstration that it is
t he case.

So the hypothesis that there night be
something in the environnent, for instance, which
m ght be contributing to a small extent to these
i ncreased preval ence figures, still needs to be
entertained. That's why soneone |ike ne who has an
interest for these ideas does research on this
hypot hesi s.

At this point intinme | nmust say | want to
conplete nmy opinion, and I was in the planning
commttee of the recent Institute of Medicine special
conmttee or sem nar on environmental factors. At
this point intime there is no clue or no lead in
terms of a real good candidate in ternms of
environnmental factors putting aside the inmmunizations
hypot heses, which in my view have been di sm ssed.

Q Yes. | think it was in April there was a
coupl e of days that the I OM had these neetings here in
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Washi ngton, D.C
A Yes. Correct.
Q There will not be a formal consensus paper

coming out of that as | understand it, but there will
be a work group or a study group noving forward to
take sone of those reconmmendati ons and explore them
Is that correct?

A Yes, that's correct.

Q Per haps sonme of that information would be
able to be available to the Special Masters here as
these test cases proceed. M screen just flew out
there. So what you're describing as this | OM neeting
is something that the Special Masters may here nore
about down the road if these cases proceed. Doctor,
are you famliar with Craig Newschaffer and the 2007

review study he did on autism epidem ol ogy?

A | think |'ve seen it, but |I'mnot --
Q Yes. | think he's fromDrexel University.
A Yes. | know who he is. | don't recall

havi ng read his paper.

Q Ckay. So you don't recall whether you read
it or you've read it but you don't recall the
speci fics?

A No, I don't think | read this paper. It's a
revi ew paper?
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1 Q It's a review paper. You know, we actually
2 have it. W're prepared to introduce as Petitioners

3 exhi bit whatever the next exhibit number would be on

4 the list for Petitioners' trial exhibits. As we pass
5 that out, Doctor, since you haven't read it, you' ve

6 made that representation, |I'mnot going to be grilling
7 you, or quizzing you, on the content.

8 A Thank you.

9 Q But | just wanted to highlight one itemin
10 the study, and ask: If you think it's a fair

11 statenment, consistent with your opinion that you

12 descri bed on these issues, of what might be driving

13 the increased preval ence rate of autisnf?

14 And what I'mlooking at it, so you know, if
15 everybody has a copy, is on p. 239, you see, Doctor,
16 there are two colums of text. [In the right-hand

17 colum, the first full paragraph, which is a very |ong
18 par agr aph, begins with: The epi demi ol ogi cal data.

19 If you then ook down to the bottomthere,
20 you'll see a sentence that begins: Nonethel ess. And
21 then continuing through the rest of the paragraph. |If
22 you could just read that portion.
23 A You want me to read it?
24 Q Yes. You could just read it to yourself,
25 and then |l ook up after you' ve had a chance to read it.
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1 A Do you want nme to read it?
2 Q Not out | oud.
3 A Qut | oud?
4 Q No.
5 A Okay. Yes, | could.
6 Q Do you agree with the statenent, Dr.
7 Newschaffer's statenment, about what explains the
8 hi storical increase in the prevalence rates is
9 accur at e?
10 A Well, | nean, it's not inaccurate, but |
11 think it doesn't seemto reflect some data which is
12 nmore convincing in terns of showing that a |arge
13 proportion of the increased preval ence figure can be
14 expl ai ned by what we've discussed so far.
15 I"mgoing to conplete nmy answer, just maybe
16 get one of, this one, the third one. | would like to
17 say --
18 Q On this, | was just asking because again, |
19 don't want to do any anbush type thing where |I'm
20 asking you to comment extensively.
21 A You know, you're taking a paper by soneone
22 who is taking a particular approach, which is
23 prospective, and I'd like to show you this one.
24 Q As you search for that slide, | wll
25 perhaps, for the benefit of those who are listening
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and don't have the benefit of the exhibits, since it's
a brief passage, if | may just read that, so that
anybody who is listening in has an idea of what we're
tal ki ng about, although it just got pulled.

"Il read it fromthe paper copy. The
passage we're tal ki ng about here says: Nonethel ess,
the question of whether this historical increase can
be fully accounted for, by these and other changes in
di agnosis and cl assification, remains open to debate,
|l argely because it is very difficult to devel op
quantifiable estimtes of diagnostic effects; and
virtually inpossible to prove or disprove tenporal
changes in autism popul ation risks profiles, given the
condi tion's unknown eti ol ogy.

You've indicated that you agree in part but
disagree in part with that.

A It doesn't say sonething which is vastly
different which | said before. But |I think it's plan
is a bit |ooser; there are sone data that it doesn't
know or doesn't refer to, like the Kierinan study, |
think it doesn't quote it, and others, which could be
used to address the question he wants to address.

And | would like to show you just for the
sake of conpletion that these -- it's not howis it?

Q No.
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1 A That this --

2 Q I'"'mnot sure exactly what you want to show

3 us. You're going back to one of your slides?

4 A No. That's a new slide. It's a new slide

5 It's actually a slide of reference by very inportant

6 peopl e who are very well respected in their field. As

7 you see here the nane of Mchael Rutter, who is

8 probably one of the |eaders in this domain.

9 Al'l these people have | ooked at the autism
10 epi dem ¢ hypot hesi s and have concl uded, pretty nuch,
11 like | did conclude nyself. So | think there is a
12 body of scholars. W have reviewed this hypothesis
13 and have concluded like | did.

14 M. Matanoski: These are slides, as

15 previously, where we decided for the sake of noving
16 the presentation along, not to go through quite as

17 much information as we had avail abl e.

18 MR POAERS: | understand. W' ve marked

19 Petitioners' Trial Exhibit 15, the Newschaffer study.
20 (The docunent referred to was
21 mar ked for identification as
22 Petitioner's Exhibit No. 15
23 and was received in

24 evi dence.)

25 SPECI AL MASTER HASTINGS: | guess if you
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could at some point take this slide and mark it as
Respondent's Trial Exhibit 22.
(The docunent referred to was
mar ked for identification as
Respondent's Exhibit No. 22
and was received in
evi dence.)
SPECI AL MASTER HASTINGS: o ahead, M.
Power s.
BY MR PONERS
Q Okay. We'll shift gears here a little bit,
and start tal king about sone of the studies that you
were describing in detail relating to the MR
If I recall your testinony, and reading the
materials in Taylor, Taylor, the study, |ooked at it,
the U K. popul ation, correct?
A Correct.
Q And that U K popul ation typically got
their, and | think this was in your direct testinony,

they got their MVR at 30 nonths of age, is that

correct?
A Yes, it's usually between 12 and 15 nonths
of age on average -- it gives, | think, the average

MWR i mmruni zation date in this study. It mght be 14
mont hs of age, |'mnot sure. 1'd have to check,
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but it's between 12 and 15.

Q Now, the children, who were getting the MWR
vaccines in the U K that were included in the study,
those children were not getting thinerosal-containing
vacci nes in advance of the MVR to the sane |evel that
the Petitioner in this case received, is that correct?

A There are several questions in your
question. Wre they receiving thinmerosal -contai ni ng
vacci nes?

Q Let's break it down. Were they receiving
t hi merosal - cont ai ni ng vacci nes i n advance of the MVR?

A Most certainly.

Q And nost of them woul d have received it at
the three-nonth, four-nonth, and six-nonth check-up,
the DPT. |Is that correct?

A Correct.

Q So, assum ng full coverage and doing it one
time by age six nonths, a child would have received
approximately 75 m crogranms of nercury as a conponent
of the thinmerosal in those shots before the MVR
correct?

A O ethyl mercury, yes.

Q Yes, so that's ethyl nercury.

A Good.

Q So it would be 150 mcrograns of thinerosal,
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1 but 75 mcrograns of mercury. So, again, to make sure
2 we're tal king the same | anguage, |'mtal king about the
3 actual ethyl mercury, 75 micrograns wthin six nonths,
4 correct?
5 A Correct.
6 Q And then, between the ages of six nmonths and
7 between 12 and 15 nonths, they woul d have received the
8 MWR, correct?
9 A Correct.
10 Q Now you're aware, | assunme -- in fact, from
11 your testinony earlier in this hearing, | know that
12 you are, that Mchelle Cedillo received significantly
13 nmore thinmerosal in her childhood vaccines before she
14 got her MWVR than did anybody in the Tucker study,
15 correct?
16 A In the --
17 SPECI AL MASTER HASTI NGS: Taylor, you said
18 Tucker.
19 MR PONERS. |'msorry, Taylor.
20 THE WTNESS: Ckay.
21 MR POAERS:. Again, |'m m sspeaking, not
22 bei ng deceitful.
23 THE WTNESS: | know. Yes, correct. She
24 woul d have received |ike nore because the inmunization
25 schedule in the U S. was different.
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BY MR. POVNERS

Q And you' re aware obviously, again, fromyour
testi nony and your expert report that a theory in this
case is that the presence of a thinerosal-containing
vaccines, at the point of life in which Mchelle
Cedillo received them contributed to the MVR | eadi ng
to her autism correct?

A I'"'maware of the theory; |I'm al so aware of
the experts that we have heard, which indicate that
there is no evidence for inmune dysregul ation induced
by her initial inmunizations.

Q Again, | don't want to be rude, but | do
want to keep things focused on the question. [|'m not
asking you to recapitulate the testinony of other
experts. | just want to make sure that we can focus
on some of the specific theories of causation in the
case in front of the Special Master, and apply these
epi dem ol ogi cal studies to them

So, it's a critical causation conponent of
this case that the conbi nati on of thinerosal -
contai ni ng vacci nes, and the MVR, caused M chelle
Cedillo's autism correct?

A If you say so, yes.

Q And it is also part of the medical record
that Mchelle Cedillo received in excess of 180
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1 m crograns of ethel nercury via thinmerosal before she
2 got her first MVR, correct?

3 A Yes, | believe so.

4 Q And the Tayl or study has not a single child
5 in there that has anywhere near that nercury exposure
6 preceding the MVR, correct?

7 A Pr obably not.

8 Q So the Taylor study is conpletely silent on
9 the thinerosal conbined with MR theory here, at | east
10 at the dose of thinerosal that we see in these cases,
11 correct?

12 A Well, it does provide information about a
13 | ower dose of thinmerosal than you nentioned. That's
14 why | suspect it's informative to the debate

15 Q Right, and | understand what it is

16 informative of. But the theory of the case here, and
17 of the potential cases that m ght be resolved, is that
18 the U S. vaccine schedul e introduced a certain anount
19 of thinerosal, and therefore ethel mercury that then
20 set the stage so to speak for MWR
21 The Tayl or paper just doesn't address that
22 t hi mer osal - cont ai ni ng vacci ne schedul e what soever,
23 does it?
24 A It does provide sone data, that she was
25 exposed to sone anount of thinerosal, not at the same
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1 | evel that what you described, that's for sure.

2 Q And, certainly, not at the same tinme of the
3 adm ni stration. Because, in England, in the UK , the
4 t hi mer osal - cont ai ni ng vacci nes are basically al

5 adm ni stered by the age of six nonths, correct?

6 A Yes.

7 Q In Mchelle Cedillo' s case, those

8 t hi merosal - cont ai ni ng vacci nes were admni ni stered wel |
9 after six nonths, right up until the time she got her
10 first MVR correct?

11 A Yes. | don't recall the exact inmunization
12 schedule in her case, but | think you're correct.

13 Q Then the Sneeth study that you tal ked about
14 inthe UK, and rely on the MVR i ssues. Again,

15 that's a population that didn't receive a thinerosal -
16 contai ning vacci ne schedul e at a rate anywhere

17 conmparable to what Mchelle Cedillo got, is that

18 correct?

19 A Yes. | nean we didn't |ook at the
20 t hi merosal - cont ai ni ng vaccines. W have the data
21 somewhere, but we never analyzed themin this respect.
22 But as it's a U K -based study, it's correct to assune
23 what you said.
24 Q So, the U K study just doesn't give us any
25 information particularly the dosage on thinerosal -
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1 containing vaccines, as it relates to a | ater dosage
2 of MMR, correct?

3 A It does and it does not. You're right to

4 outline some differences in terms of the U K and US.
5 schedul es. But at six-nonths of age, as | understand,
6 the cumul ati ve anount of ethyl mercury received

7 through the U K 's imunization schedule is actually
8 conmparable to what is received by U S. children, or

9 was received by U S. children, at six-nonths of age.
10 So it's the same anobunt by six nont hs when
11 the schedule is -- at six nonths of age, the anmount of
12 ethel nercury, through both schedules, is simlar.

13 It's after that, that they diverge from what
14 I under st and.

15 Q And there's a timng issue that's different
16 before then because Mchelle Cedillo, and many ot her
17 children in the United States, particularly children
18 who have clainms in this program received a dose of

19 thimerosal within 24 hours of birth, with the
20 Hepatitis B. You don't have that exposure in any of
21 the U K. studies, do you?
22 A No, except in special circunmstances,
23 bel i eve.
24 Q Now, in the 2002 Madsen study, they | ooked
25 at birth cohorts from 1991 to 1998, and | ooked at the
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MVR i ssue, correct?

A Yes.

Q As | understand it, in Denmark, thinerosal-
contai ning vacci nes were conpl etely phased out by the
m ddl e of 1992, is that right?

A Yes.

Q So you woul d have had a zero thinerosal
exposure for the subjects in this study frommd-1992
all the way through 1998, correct?

A From 1993, or 1992, yes.

Q Right. At sone point --

A Yes.

Q -- somewhere between mid-1992 and the
begi nning of 1993, you would have a birth cohort that
had zero thinerosal - contai ni ng vacci nes?

A Correct.

Q So, again, the Madsen case, conpletely
absent any thinmerosal exposure whatsoever, is
absolutely silent on the proposition in this case that
t hi merosal - contai ni ng vacci nes, conbined with the
MWR, caused autism It has nothing to tell us about
t hat connection, does it?

A It does. Actually, | did speak to ny
col | eagues in Denmark, Madsen and Hviid; and | had
correspondence with them They drew attention on one
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part of their published paper, which | would like to
show you as a response to your comment.

Can we have this last slide?

It's not |arge enough. Can you enlarge it?

MR. PONERS. W' re both doing the sane
thing. For those at hone, that was: putting on
readi ng gl asses.

THE WTNESS: This is a new slide.

MR POMNERS:. |'msorry, when you say new
slide, is it an exhibit in this proceeding? Was it
attached to your expert report?

THE W TNESS: No.

MR POAERS: So that we can tal k about it.
Is it going to be a trial exhibit, perhaps we can mark
it, if there are questions?

THE WTNESS: But this slide, thisis a
table which is contained in the Madsen, et al. 2002
article, published in the New Engl and Journal of
Medicine, so it's avail abl e.

SPECI AL MASTER HASTINGS: It's already in
the record?

THE WTNESS: Yes, it's already --

(Multiple voices.)

BY MR POVERS:

Q Okay. So this is directly fromthe paper.
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It's not an additional conplication?

A No, no. So the idea is that, on that table,
you can |l ook at the last block, if you wish, which is
called: Date of Vaccination.

Then, here, you have basically a contrast,
which is |ooking at the incidence of autismin various
groups conpared to a reference group; and the group
here, the sanple here, is stratified according to the
date of the vaccination. The date of the vaccination
here, the date of the MW

So, when the MVR was given. In the first
years, 1991, 1992, in fact, these children were
recei ving thinerosal -containing vaccines. That's what
my col |l eagues nmentioned to ne.

They said: This is the first group who were
recei ving both MVR and t hi mer osal - cont ai ni ng vacci nes,
as per the Dani sh schedul e of inmunizations, which was
then in place.

Then, if one | ooks at 1993, 1994, that's the
group which was nore likely to have not had
t hi mer osal - cont ai ni ng vacci nes. |n subsequent years,
1995, 1996, they didn't have any thinmerosal -containing
vacci nes. They only had MVR

You can see that when you | ook at the
relative risk, they're no difference, whether the
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children were exposed to MVR and t hi nerosal - cont ai ni ng
vacci nes, or without any. So, again, that provides a
kind of taste of the combi ned exposure.

Q You can't tell fromlooking at this table,
though, if all of those children who were counted as
vacci nated, which is a nunber generated by the MVR |
don't see any data here that shows how many of those
children actually received thinmerosal -containing
vacci nes, and when and at what dose?

Was there information that's behind there
that we ought to be able to | ook at?

A Well, yes, | nmean there was. Sorry, |
shoul d have given that to you. The Dani sh
i nvestigators -- but firstly, when a famly
vaccinates a child with MVR it's extrenely likely
that the child will have the other set of
vacci nations. That's in general.

Secondl y, the coverage of the TCV-containing
vacci nes was 96 percent or 97 percent, so you can
assunme with a lot of safety that nost children who
were receiving the MR had al so received TVC. There
are at |least 96 percent, 97 percent of them when TCVs
wer e present.

Q Right. And | understand all of that. But,
again, in terns of evidence in the record and what
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we're seeing here, | just want to nmake it clear on the
record that one cannot tell fromthe exhibit that's on
the screen how many of the children who got the MW

al so got thinerosal -containing vaccines. Correct?

A Correct.

Q You can't tell how many thimerosa
contai ni ng vacci nes they got?

A No, but you could assune that there was an
upper limt.

Q Yes, certainly, it wouldn't have been any
nmore than what? three under the Dani sh schedul e?

A Yes.

Q So that the maxi mumthey possibly cold have
recei ved woul d have been 75 mcrograns by the tine
they got their MVR But the data is not present in
this table to give us information on that. Correct?

A Yes.

Q And the data is not available in the text of
t he Madsen paper, correct?

A Correct.

Q About here, correct?

A No, correct, correct.

Q Now, as | understand it, the NAS study al so
was a U K. study, correct?

A Correct.
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Q So, again, it's dealing with a popul ation
that didn't have a thinmerosal - exposure pattern that

woul d consistent with Mchelle Cedillo's, is that

correct?
A Yes, correct, | think.
Q The Kaye study, also UK ?
A Kaye study, yes.
Q Ckay. In the U K, Kaye?
A Yes.

Q That study, again, sane issue: Doesn't have
the same thinerosal exposure that Mchelle Cedill o,
and other cases that are in this program had, is that
correct?

A Yes, it's correct.

Q Now, | want to talk about the study in
Japan.

SPECI AL MASTER HASTI NGS: Maybe this woul d
be a good tinme -- you still have a substantial anount
left?

MR, POMERS: You may not want to hear that,
but 1 do.

SPECI AL MASTER HASTINGS: | want to hear the
truth.

MR PO/AERS: Yes, | do.

SPECI AL MASTER HASTI NGS: Wy don't we take
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a one-hour break at this point.

MR PONERS: So, at five until two, we
shoul d be back?

SPECI AL MASTER HASTI NGS: Yes, and we can
start then. Thank you.

WHEREUPON, a short recess was taken

SPECI AL MASTER HASTINGS: Al right. Let ne
make sure we're back in conference. |Is the intercal
operator there?

OPERATOR:  Yes, sir, we're here.

SPECI AL MASTER HASTI NGS: W're back in
conf erence?

OPERATOR: Yes, sir.

SPECI AL MASTER HASTI NGS: Thank you very
much.

Al right. W're back fromour |uncheon
break. Dr. Fombonne is still on the stand, and M.
Powers is going to continue with his cross-
exam nation. Go ahead, sir.

MR, PONERS:. Thank you, Special Master.
As a quick note, I'"'mgoing to try to speak as |loudly
as | can reasonably project. M mcrophone has a dead
battery. |If anybody has a problemhearing ne, let ne
know and 1'Il just do ny best to conmpensate for the
| ack of technol ogy.
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1 BY MR. POVNERS
2 Q Now, where we |left off before we took a
3 I unch break was discussing, if you recall, Doctor
4 Fonbonne, the series of studies that you referenced in
5 your testinony today. | was asking you questions
6 whet her those studies that focused on MVR addressed
7 i ssues of thinerosal-containing vaccines. So | do
8 want to pick up a little bit nmore on that thread
9 before | resolve that |ine of questioning.
10 I'"d like to direct your attention to Slide
11 32 fromyour presentation today. For the record, this
12 woul d be Respondent's Trial Exhibit No. 21.
13 (The docunent referred to was
14 mar ked for identification as
15 Respondent's Exhibit No. 21
16 and was received in
17 evi dence.)
18 BY MR PONERS
19 Q As | said, right now we're going to |l ook to
20 Slide 32. | wanted to ask you, Doctor: In the tine
21 period that the MWR was being used in Japan, the tine
22 period that you see here on the slide, do we know
23 anything fromthe data in this study about thinerosal -
24 contai ning vaccines that these sanme children woul d
25 have received?
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A I have no know edge about the other vaccines
and their contents in Japan, so | cannot conment on
t hat.

Q So, just to be clear, you don't know, one
way or the other, whether there were thinerosal-
contai ning vaccines adm nistered to these MVR
recipients?

You just don't know one way or the other?

A No, | don't know.

Q And there's nothing in the data, on the
slide that you presented, that would give us
i nformati on one way or the other about that question?

A Correct.

Q Now, also on Slide 32, you see there is an
upswing in the prevalence rate of autismthat were
di agnosed in Japan in 1994, is that correct?

A Correct.

Q That was about the sane tinme that the DSM TV
diagnostic criteria was adopted globally, is that
correct?

A Not exactly.

Q Then pl ease expl ain because if | recall,
earlier in your testinony today, you did describe the
hi story of diagnostic criteria and you did say that
DSM 1V was introduced in 1994.
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A Yes, | saidit, and it was published in
1992. DSM IV was published in 1994. However, when we
were working in the field, there were draft diagnostic
criteria, which was w dely avail abl e and used by
various groups of researchers, before the finalization
of this diagnostic criteria, and the publications of
t he books.

For instance, | can tell you that | was
doi ng studies and using ICD-10 criteria as early as
1989. The ADI, which is the tool that we all use, was
using ICD-10 criteria in draft formin 1989, 1990.

So the publication dates are discrete, but,
in fact, the change in diagnostic criteria was
i npl ement ed progressively over that period, Earlier in
a research settings, and a bit later in clinical
settings. It's a kind of snooth kind of --

Q That nakes sense, and that gives rise to ny
next question, which would be: Do you know what
di agnostic criteria was being used in Japan?

Let's pick the date 1991 on Slide 13. Do
you know what diagnostic criteria were being used in
1991 in Japan?

A | don't know. It would probably be either
DSM 111 or ICD-9, probably, but it's a guess. W can
return to the paper and | ook at the answers.
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Q As you nove from 1991 to 1994, would it be
your expectation that in Japan they woul d be phasing
in the use of either DSMIV or |CD 10?

Because you just described this progression
that you're famliar with pre-publication. Do you
have any reason to expect that that was going on in
Japan al so?

A No, | don't know what happened in Japan, and
at which time. But what happens, in a given center
the change fromone set of criteria to another can
occur at any point in tine.

So what | was thinking: It's a progressive
change and shift at a national level. But in
i ndividual centers or hospitals, or research groups,
there is a tinme where people shift to a new set of
di agnostic criteria, that could be for |CD 10.

For instance, the ICD-9 was used in nultiple
hospitals up to the late 1990s, and sonetinmes even in
early 2000; and I CD- 10 was adopted |ike years after.
So it happens at different tinmes in different set-ups.

Q Right. Because |I'mjust trying to get to
the issue here in this Slide 32 about the experience
in Japan is that you have a decline, it looks like, in
the MVR vaccination rates; and, then, as that bottons
out in 1992, you have a corresponding up-swing in the
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preval ence of autism
My question is: To the extent that autism

preval ence is based on expanded di agnostic criteria,
woul dn't it be good to know what diagnostic criteria
were being used during the time of the study?

A It mght be all of that, but | don't know.
We need to go back to the paper to see what happened.

Q But as you sit here, you woul dn't know the

answer, so we would need to go back to the paper?

A No, but | can look at it if you want. |If
you give me a fewmnutes, | will try to see what's
the --

Q Sur e.

A Usual ly, in a given study, people would not

shift their diagnostic criteria when they | ook at
trends over tinme except when they use hospital
statistics, so let ne look at it. You have to bear
with ne. It says on page 574 that the authors
selected all children born in the catchment area
bet ween 1988 and 1996 who were di agnosed by age 7 with
a progressive devel oprental disorder using |ICD 10
gui del i nes.

Q So now you think I CD-10 guidelines, which
were promul gated leading up to their publication in
1992. If you look at this graph from 1992 novi ng
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forward in tine, that's where one woul d see the
steepest rise in preval ence, correct?
A | don't think that's correct. | think what

they're saying is: Their method section is that they
used I CD- 10 gui delines to diagnose children with PDD
who were born between 1988 to 1996.

My understandi ng of what he said in the
Met hod Section, is that they used it uniformy, ICD 10
criteria, for all children appearing in this graph.

Q So that woul d then be relying
retrospectively on nedical records that may or may not
contain the information. Sort of like a limtation of
that Finland study.

VWhen you go back in time, your attenpt to
apply a new diagnostic criteria is going to be limted
by the record-keeping historically before that
diagnostic criteria was in full use, correct?

A It depends how the nedical records were
mai nt ai ned, which information they collected. But
what matters, for such an analysis, is that you apply
uni form di agnostic criteria.

If you want to assess trends, what you want
to have is the sane diagnostic criteria over the tine
span that you study.

So whether or not it's accurate that they
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1 captured everything or not is irrelevant as |ong as

2 what you do is constant and uniform over tinmne.

3 Q Let's switch to Slide 50. |'mjust waiting

4 for the entire graphic to |oad there.

5 Okay. Now Slide 50, this is a graphic

6 representation of the data study that you published in

7 2006, is that correct?

8 A Correct.

9 Q This is a study that | ooked at birth-cohort
10 preval ence rates and | ooked at those preval ence rates
11 within a Montreal school popul ation and conpared those
12 rates over tine to ethyl nercury exposure, correct?

13 A Correct.

14 Q And et hyl mercury exposure is exclusively,
15 as | understand it fromthe study, derived from

16 t hi merosal - cont ai ni ng vacci nes. That was the one

17 source that you were assuming for purposes of the

18 study, is that correct?

19 A Yes.

20 Q Now you described one interpretation of this
21 study. In looking at it, a couple of things struck
22 me. |If one starts in 1987, and that's a birth year,
23 that's a cohort born in 1987?

24 A Yes.

25 Q If you | ook at the preval ence rate for 1987,
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you have about 45.7 autistic people per 10,000. Let's
round up: just 46 per 10,000, correct?

A Correct, yes.

Q At that time, the nmercury exposure, via
thi merosal, was 100 m crograns, correct?

A Yes.

Q Okay. If you then nmove forward in tinme to
1994, you then |l ook and you see that the 1994 birth
cohort has a preval ence rate of 98 out of 10, 000,
correct?

A Correct.

Is that correct?

Q
A Yes, correct.
Q So that's nore than doubled from 1987 if I'm

not mistaken in ny math.

A In which one?

Q 1994' s preval ence rate is nore than doubl e
1987.

A Yes.

Q During that same period of tine, the
exposure to ethyl mercury via thinmerosal-containing
vacci nes al so doubl ed, from 100 m crograns to 200
m crograns, correct.

A Correct.

Q If I was looking at that from 1987 to 1994
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and | saw a trend line of doubling of ethyl mercury
exposure overlaid on a trend |ine of doubling autism
preval ence, | might assune that there was an
associ ati on between ethyl nercury exposure and the
preval ence rate of autismin the study.

One could conclude that fromjut cutting
that off at 1994, correct?

A You wol d conclude that, but it would be
i ncorrect.

Q Tell me why it would be incorrect because
it's very suggestive when you | ook at that
graphical ly?

A No, when you have this age of birth cohorts
specifically, so it's over this period of tinme, what
we did is: W tried to fit nodels to the data. There
is evidence statistically what the best nodel which
fit is alinear increase in the rates of autism

What you see, the ups and downs, random
fluctuations frombirth cohort to birth cohort,
they're attached to each estimate at relatively |large
confidence interval. Then when you | ook at the trend,
yet there is really a linear trend, that's how the
nodel fits the data.

There is no evidence, for instance, of an
exponential return, adding to the explanatory power of
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the nodel. So it's really over the whole period from
1987 to 1998, you have a linear increase.

As | said, interns of the ratio for | think
from each successive birth cohort, the alteration is
1.1, which suggests that it can be translated into a
10 percent annual increase in each --

Q Can | interrupt? To the extent that |
understand that answer, | honestly think that it m ght
beg the question. Because | conpletely understand how
one inposes a linear nodel on a set of data, if one
carries the data all the way through to end in 1998.

O course, when you graph that, you're on an
X and Y axis that has different data points than you
would if you cut it off at 1994. But ny question was:
Way should | not assune that if you did cut it off at
1994, why woul dn't one see a positive association
bet ween a doubling of thinerosal exposure, and a
doubl i ng of the preval ence of autisnf

A Because that would not support the data.

You woul d have a linear increase. And what you have
in your exposure, there is a sudden doubling of the
exposure.

So you shoul d have, in your statistical
function, sonething which is not a |inear increase
over the eight years of your study. It doesn't work
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what you say. It doesn't work nmathematically.

| can do the same kind of data collecting,
post hoc analysis that you do. W could, for
i nstance, take the years 1987 to 1991, okay. Then you
fit a trend, you have a statistical stet increase and
there is no change in the thimnerosal.

Then you take anot her chunk of years, you
take 1992 to 1995. You have a statistical increase
which is quite significant at a tinme when there is no
change in the high level of thinerosal exposure. So
we can do that on and on and on.

If you look at this data, and | ook at the
paper, if you |l ook at the 1996, 1997 and 1998 years,
these are years which are entirely thinmerosal free
If you conbine the three birth cohorts together, you
cal cul ate the prevalence rate in these three birth
cohorts, it's somewhere between 75 per 10, 000.

That is significantly higher fromthe
average preval ence for the all previous birth cohorts,
which were all exposed to sone degree of thinerosal.
So you have a very neat test of your hypothesis that,
under an inmuni zation schedul e which is thinmerosa
free, the prevalence is higher, and significantly
hi gher, in years when there was either a nedium|evel
or a high level of thinerosal, so that is difficult to
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1 rul e
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out .

Q At any point, did you |look at say 1987 to
1994 and attenpt to do the linear analysis and
calcul ate a confidence interval, and a P value for
t hat ?

A No, this is not -- no, you cannot do things
like that just to fit what you think the data shoul d
show. This is not the way we do studies.

So we collect the studies over that period
of tinme, and then we nodel the data, we nodel the
trend in the autismrates; and then we did further
nmodel ing trying to explain whether or not what you put
in your nodel the anount of thinmerosal contained for
each birth cohort by categories, or continuously, you
try to see if it explains sone of the trends in autism
rates.

The answer is: No. Watever the way you
|l ook at this data, there is no associ ation.

Q Now, another question that | have | ooking at
this is: It seens as if there is a significant anmount
of variability between the preval ence rate from one
birth cohort to the others, within a relatively short
of armount of tine.

For exanple, the 1992 cohort, with a
preval ence of 54 out of 10,000; and then the 1994
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1 cohort, with a preval ence of basically 98 out of
2 10,000. You see it if you go year-to-year
3 Agai n, | understand how you devi se a
4 mat hermati cal nodel, and you reach a begi nni ng point
5 and an end point, and a |linear function, that
6 describes the connection there.
7 But |I'mjust curious; Wat mght explain
8 this variability in preval ence rates that you see in
9 this study?
10 A My guess is as good as yours. No, no --
11 Q But you're an epidem ol ogist, and it was
12 your study.
13 A Yes.
14 Q | honestly don't know.
15 A No, but it's random flucuati ons, you know.
16 When you select the birth cohorts -- actually, the way
17 we count birth cohorts is sonewhat inprecise, because
18 we didn't have the date of birth. So basically, it's
19 based on the classroons, rather than birth cohort.
20 Q |'msorry, based on what?
21 A Cl assroons.
22 Q Ch, cl assroons.
23 A We knew, you know, the grade. That's why we
24 knew whi ch subj ects were bel ongi ng. But we have
25 /11
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evi dence that we could infer the birth cohort, based
on grade. It's explained in the paper how we've done
t hat.

So fromyear to year, you can have
flucuations which could be quite substantial. |If you
| ook at that, you're right. There are fluctuations
fromyear to year, but the trend is very robust.

If you | ook at the confidence intervals
around each point estinmate, and you conpare to
adj usted birth cohort, there would be no significant
di fference between, say, 1995 and 1996. It's not
significant. So these are random flucuations --
because they don't really differ statistically from
one to the other when they are contiguous.

Q | have sone nore questions about the graph
but also the study that it's describing. You say in
1996, the level of thinerosal in the vaccines in this
popul ati on went to zero. That's what that horizonta
line represents?

A Yes.

Q How do you know that thinerosal was
compl etely out of the pediatric vaccine supply from
1996 forward within your study popul ati on?

A Well, this data was given to nme by the
Department of Health of, | think it was, Mntreal
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Montreal has a specific Departnent of Health, where
there was a doctor who knows about all that, who gave
me this data about the imunization schedule. |
checked that nyself, but that's what | was told.

Q So now the imuni zati on schedul e, as |

understand it in Canada, is sonmething that's done by

the provinces. |Is that correct?
A Yes.
Q But the stet thensel ves, the inmunizations,

t he biol ogical product that's being used, are those
|icensed by the provinces, or are those |licensed by
t he Canadi an Nati onal Covernnent?

A | do not know that. | don't know. | know
that thinerosal has been renoved from nost
i mruni zati on prograns in Canada years ago; in 1996 in
Quebec. The timng of that in different provinces
differ. | think in Ontario, it was renpved and then
put back and renoved. | don't know the details.

Q Do you know the details of that in Quebec?

A Ch, well, the details of the thinerosa
content are shown in the slide.

Q Again, that's based on what you were told by
somebody in the Provincial Health Services?

A Yes, those are the official authorities
whi ch make the i mmuni zati ons schedul e, survey the
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upt ake of the rest of the inmunization by children.
It's the Departnment of Public Health in Montreal which
does that. They are serious people.

Q Ckay. | understand. The public health
agency of Canada, those are serious people, also?

A I think so.

Q And the public health agency fol ks in Canada
woul d be the ones who know what content of vaccines
was |licensed for use in Canada, including Quebec,

t hrough 1996 and beyond, correct?

A Yes, and | suspect there is sonmeone in the
Federal CGovernnent, an office, where you could find
the data for all provinces. But it's actually quite
difficult to find.

Q Right, and if there was data on the actual
t hi merosal content of vaccines fromthe Nationa
CGovernnent that |icensed those products, if that
differed fromwhat you were reported by the Provincial
CGovernnent, that might call into question the
concl usi ons of your study, correct?

A I woul d have to see where the difference
originated from But | think it's pretty clear that
i n Quebec, vaccinations have been thinerosal -free
since at least 10 years, and it's very clear. Based
on all sorts of indicators that the rates of
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auti sm have increased and that this increase bears no
relationship with thinmerosal
Actually, | am doi ng another study of that

kind to just replicate because people asked ne to do
these studies. So we w |l have soon have data
replicating these sane findings in a nore recent
period of tinme. Fromwhat |'ve seen so far, the rates
are as high as at the end of this period; again, in
the thinerosal -free environnent.

Q When do you anticipate publication of that?

A Not soon.

Q | nean, like nonths or a year? |'mj ust
curi ous.

A In a year, probably.

Q Okay. So then another question | have for

you is shifting subjects a little bit, but still
related to this study.

MR MATANCSKI: On these subjects, | want to
be clear that your question about |icensure was about
|i censure, and not about use of vaccine, correct?

MR POAERS:. [It's about licensure, yes.

MR MATANCSKI :  Ckay.

MR POAERS: Well, it's about |icensure, and
then to the extent that licensure reflects what is
actually in use.
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BY MR POWNERS
Q So anot her question | have is, the children

that you're tracking for the preval ence rate here,
these are children that went to a particul ar school
district. | think it's a school board in Mntreal. |
think here, it's a school district. |Is that correct?

A Yes, yes, nore or |less, because the school
boards are organi zed by | anguage in Mintreal. Before
it was religion. Nowit's |anguage. So you could
have in the same geographical area, a school which
bel ongs to one school board and the next schoo
bel ongs to anot her school board based on | anguage
di fferences.

Q Yes, we tend to do it geographically.

A Yes, but it's nore or |less, a school board
which is covering the whole western part of the Island
of Montreal, which is a rather wealthy, affluent part
of the city and, therefore, we see that.

Q Exactly, and so it's that population that we
see the red line and the squares tracking the
preval ence rates, correct?

A Yes, correct.

Q Now ny understanding is that you then were
| ooki ng at vacci ne coverage rates, also.

A Yes.

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 190 of 399

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2672A
FOMBONNE - CROSS

Q O uptake rates -- |'ve heard those terns
used interchangeably. But basically, it neans how
many people within your study popul ation are actually
bei ng exposed to the vaccine. Now your uptake group
or your exposure group, was that group of children
fromthe exact sane geographic |ocation in Mntrea
that your preval ence data cones fronf

A No.

A VWere was it fron®

Q It was from Quebec City. There was a group
there, which is called the National -- sonething
It's a public health organization in Quebec City,
whi ch conducts repeated surveys anongst children that
are, | think, four or five years old, which all ows
themto calculate regularly. So every year we do
that, we calculate which is the proportion in that
popul ati on, which is currently vacci nated, according
the full immunization schedul e.

So the proportion of MVR coverage, which |
used on the previous slide, is derived fromthis
particular study. So the trend for MVR use is
originating froma different area, because there is no
data on this particular area, that we could map them
directly to the rates.

There are some other studies that could have
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been used in Mntreal, which are functional surveys.
But in ternms of estimating a trend with regul ar
surveys, which | don't know the sanme nethods, that was
the only settled data.

THE WTNESS: So | want to make sure that
I"mclear. Because when | was | ooking at this, | was
assuming, and it sounds like | was incorrect -- | was
assum ng that the preval ence rate that you' re tracking
within a population is within the same popul ati on that
the exposure information conmes from

But that isn't correct here. These are from
two different places geographically, what, 250

kil oneters apart; Quebec City and Mntreal.

A How much?
Q ' m guessi ng 250 kil oneters?
A I think you' re correct.

Q So we have a preval ence population that is a
physically different popul ation than the exposure
popul ati on, correct?

A Yes, but we had data fromthe | ocal area
where the study was done. Yet you could say, these
are ecol ogi cal aggregated data. So it would stil
| eave open the question as to whether or not children
with autismwere actually exposed to this nedication.

So that's the limtation of all ecol ogical
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anal ysis. Oten people use what they can to estimte
trends, and this is the best infornmation that we have
to ook at trends in MVR use in Quebec; extrapol ating
fromthe Quebec City repeated surveys to the whol e of
the popul ation. That has sone pitfalls, but it's also
t he best data that we coul d obtain.

Incidently, the downhill trend in MVWR
coverage is probably rightly estimted. Because there
has now been a neasl es outbreak recently in Mntrea
for the last three weeks. So clearly, it has gone
down in recent years.

Q Now you mnentioned that data aggregation and
| ooki ng at anal ogous data on exposure is the best
information that you had in this instance.

So when | hear that, it rmakes nme believe
that for the physical Mntreal cohort, what you're
saying is that their actual exposure data does not
exi st, and you therefore had to use exposure data from
Quebec and aggregate it province-wide to cone up with
your best estimate for the Montreal exposure. Am|l
under st andi ng t hat?

A That's the design of the study. It's
ecol ogical and that's what it is. Yes, you're
absolutely correct. That's what we did.

Q But it would be better data to use, if
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1 Montreal data existed, so you had the actual exposure
2 rates for the actual children whose outcones you're
3 tracking. Let me finish. That would be better than
4 aggregate data from another city, 250 kil onmeters away.
5 Is that a fair statenent?
6 A Not necessarily, so -- there are factors
7 whi ch i nfluence vacci nation uptakes which are, in
8 particul ar, social class or the proportion of
9 imrgrants in a particular area.
10 This area, the western part of Mntreal, is
11 very stable. It's a very wealthy population. 1It's an
12 Angl ophone popul ation. Qur hospital, the Children's
13 Hospital of McGIll, does prevail - services the
14 popul ati on for pediatric care.
15 I can tell you fromall the studies which
16 have done, where we had actually in ny autism service,
17 dat a about individual vaccination records, of children
18 with ASDs, included in other studies, where the uptake
19 of vaccinations was 100 percent or 99 percent.
20 Q And | totally understand the uptake; that
21 there m ght be a grade in uptake rates.
22 A VWhat | nean is, |'mconfident that the
23 children who have PDDs in those studies; where we
24 didn't have individual inmunization records, because
25 that's a limtation of the study, we're very likely to
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have foll owed the official i mmunization schedul e,
because of the nature of the population fromwhich
they ari se.

Then the Quebec Gty data, in terns of
vacci ne uptake, comng fromsort of also a rather
affluent area; so mddle class, or |ower mddle class.
So it's probably not a bad trend to use to apply to
our Western part of the island.

If you were to take Montreal data for
i nstance in that particular study, in the East part,
it would tap into very inpoverished popul ations, or
areas where there are large proportions of immgrants,
wher e vacci ne uptakes woul d be very different and not
applicable to our particular situation.

Q Ri ght, and | understand the difference
bet ween uptake rates fromone | ocation to the other.
But the difference that you' re | ooking at here, given
an uptake rate, is what your preval ence outcone is.

So even though your uptake rates mght vary
geogr aphi cally based on the social -econom ¢ factors,
wi thin a popul ation where you define the uptake, any
association with the outcone should be consistent. |
mean, it's not as if people are going to have
different preval ence rates, based on where they live.
Once you' ve got the accurate data on uptake, it should
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1 make a different -- the socioeconom c, and sort of
2 participation bias factors, right?
3 A I"'mnot entirely follow ng your argunent.
4 Q | didn't nean to nmake it an argunent. |
5 meant to make it a question.
6 A No, no, no.
7 Q So let me rephrase it for you then. |
8 understand that there are reasons why, from one
9 physi cal location to another, the uptake rate or the
10 vacci ne coverage rate, mght be different. |
11 conpl etely understand that.
12 But within a popul ation, those soci oecononi c
13 and ot her factors shouldn't rmake a difference, given
14 the uptake in that popul ation and preval ence. That
15 relationship should hold constant across any
16 popul ati on, correct?
17 A | think you use "population” in a different
18 sense. Are you tal king about "sanple"?
19 Q Sampl e, sanpl e.
20 A Ckay. That's different. So your point is
21 to say, in a given sanple, if you have on that sanple,
22 on that popul ation fromwhich a sanple has been
23 sel ected, if you know what is the uptake in terns of
24 various imuni zations, yes, you could apply it.
25 Q Ckay.
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A Yes, of course.
Q Ckay.
A Can | say sonething in relation to what we
wer e di scussi ng?

Q Is it in response to a question of m ne?
A One of your questions.

SPECI AL MASTER HASTINGS: | think, Doctor

it turned out, when you understood that question, it
was very sinple and obvious; yes, of course.

THE WTNESS: Ckay.

MR, MATANOSKI: I'mnot sure that he did
understand the question, because he answered uptake
versus preval ence. He answered uptake. |If you | ook
at the sanple, yes, and I'll know what the uptake is
in the sanple. But | think the question went to
preval ence, and why not use preval ence in the sane
sanpl e?

SPECI AL MASTER HASTINGS: Ckay. M point
was sinmply going to be, sonetines we | awers ask
questions, Doctor, that you' re maybe | ooking for nore
toit than there is. Sonetines, we're just trying to
confirm W sunmarized what you just said in a short
way, to make sure we're under-
standing it; and sonetines, it's a sinple yes, you
know.
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1 THE WTNESS: Ckay.
2 SPECI AL MASTER HASTI NGS: So don't read too
3 much into the question. W may, you know, get done a
4 little earlier.
5 THE W TNESS: Ckay.
6 BY MR POVERS:
7 Q And indicating that that was, in fact, the
8 case, I'mgoing to nove on to another discussion here.
9 Just a question | had, and we can pull this slide
10 down. | don't have any nore questions about that
11 slide or any others i medi ately here.
12 Are you aware of any epi dem ol ogy that
13 expl ored a potential association between regressive
14 autismas an outcone, and a conbined thimerosal MW
15 exposur e?
16 A No, | don't think that has been | ooked at,
17 in as specific a way that you nentioned. There are
18 data which contest this hypothesis.
19 Q | understand that, and I'mtrying to keep it
20 to the very specific published studies. | take it
21 fromyour answer there, although there may be data out
22 there that somebody m ght want to do a study on, as of
23 right now the answer would be no.
24 A | think in terns of published studies, I
25 don't think there is any study which has | ooked at the
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combi nati on of the two exposures in relation to
regressive autism But we can use sone of the
exi sting data to nake sense of this question.

Q Then the next question is, are you aware of
any published epi dem ol ogy that explored an
associ ati on between regressive autismand the MVR,
asi de from any thimerosal - containing vacci nes

considered in the m x?

A Yes.

Q And what study would that be?

A Bet ween regressive auti smand MVR?

Q Ri ght .

A Well, all the studies have been presented

thi s norning.

Q We tal ked about a nunber of those. Wuld it
al so include your 2001 study?

A Yes, that will be one study; the study by
Taylor in 1999 in the U K gives a lot of data on
regressi on and MVR exposure. Two Japanese studies
provi de sonme data on that.

Q And | ooki ng specifically at the regressive

presentation?

A Yes, and no study was positive.
Q "' msorry?
A No study showed an association between an
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MVWR exposure and regressive autism
Q Correct, and are you famliar with the
Cochran Col | aborati on?
A Yes.
Q I"msure that you're aware that they did a

review article in 2005, that |ooked at the studies,
and sort of did a review of epidem ol ogy on studies
exam ni ng vacci nes and neasl es, munps, and rubell a.
Are you aware of that review?

Q Yes.

A Are you aware, in that review, that they
descri be your study as having a nunber of possible
bi ases in the study; and that nunber was so high that
interpretation of the results was difficult. Do you
recall if that was their description?

Q Yes, and | would like to conment on what
they actually said, because this is cited out of
context. The precedi ng paragraph, | think, describes
the studies, the design, the findings; and then there
is a sentence, which is conpletely unsubstanti at ed.

There are no comments about what roles, what
bi ases, they actually refer to. It's very hard to
actual Iy pinpoint what they actually mean by that; and
they coment on all our studies with the bias, the
i nstant review, which is, how should | say, naive
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| said in some words, you can say, for each
study, that there are biases and issues. That's fine.
But what is | ess acceptable? | think, as you saw,
it's flawed or is biased, w thout giving ne any
subst ance.

Just to followup on that, because |I know
this particul ar sentence, because it has been used on
the web by those people, so | knowit. It doesn't
i npress ne.

| can tell you, the study, which was
publ i shed in 2001, has been wi dely quoted. If you
| ook at the study done by the NI H funded investigators
fromthe U S recently, |ooking precisely at the
regressi ve phenotype and the Wakefi el d phenotype, they
actually set up to do the study to followup on ny own
initial study, to try to replicate the findings; and
they were quite conplinmentary about that study.

Q | knew you woul d take issue with it. But
just wanted to hear your comrents on it, because | had
run across that.

So | want to shift gears. W' ve been
talking a |lot about MVR, and we talked a little bhit
about sone of the studies that you nmentioned in your
presentation today, in your report and in your direct
testinony, on the thinerosal issue.
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There is one, the Verstraeten Study. That
was the article published in 2003 in Pediatrics, and
Thormas Verstraeten is the lead author. You're
famliar with that article, | assune?

A Yes.

Q One of the things that struck me, and | just
want to get your conments on this -- what struck ne is
that if one | ooks at that study, and | ooks at the
nunber of actual cases of autismthat were identified
in that study popul ati on, one cones with a preval ence
rate of roughly 20 per 10, 000.

You'll recall, one HMO had sonething like
202. | nean, we can put the nunbers up. But if you
recall as correctly as | do, it's roughly 20 out of
10, 000. Does that sound about right?

A In that HMO?

Q Well, overall, with the three HMOs, if you
| ooked at the total nunber of kids, your denom nator,
and | ooked at the total number of "Ns" which is the
nunerator they're looking for with autistic diagnosis,
it would be roughly 20 out of 10,000. Does that sound
about right?

A I would have to check. But if you' ve done
that, you're falling in the sane trap that you
described this norning regardi ng the CDC dat a.
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1 Because you
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1 woul d be pulling together data from HVMOs where the

2 preval ence --

3 Q But you're anticipating questions that

4 aren't comng, because | actually agree with you on

5 some of these things.

6 A Ckay.

7 Q That's why | want to explore your opinion.

8 So let me ask the questions, and we'll save sone tine.
9 So the question is a sinple one. Do you recall 20 out
10 of 10,000 being roughly the preval ence rate?

11 A No, I'lIl have to |l ook at the paper

12 SPECI AL MASTER HASTINGS: Well, he'll give
13 you the paper, if you want to look at it.

14 THE WTNESS: | recall there were 202

15 children with autismHMO B, 20 in HVO A --

16 SPECI AL MASTER HASTI NGS: Again, the

17 question was, do you recall. You said no. You've

18 answered the questi on.

19 THE WTNESS: Ckay.
20 BY MR PONERS
21 Q And since you don't recall, we're going to
22 show you t he paper --
23 A kay.
24 Q -- and we can just cut toit. GCkay. Wll
25 thanks to M. Shoemaker, we have the paper up. | know
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this is an exhibit. So this is Petitioner's Exhibit
150.

SPECI AL MASTER HASTINGS: No, | think it's
Respondent's Exhibit P, at Tab 150.

BY MR POVERS:

Q kay. So let's | ook at page 1043.

A Yes.

Q We want to | ook at the nunber of cases of
autismthat are present. If you look at HVMO A on this
table, down at the bottom you have autism You have
auti smthat occurs at the colum on the left under HG
Those are the ranges of exposures.

But basically, they're | ooking at two
different ranges there. So you have a total nunber of
autistic cases in HVO A of 20. Is that right; twelve
and ei ght?

A Twent y- one.

Q No, it would be twenty; twelve and eight.

A VWhat about the one?

Q Oh, and then the one, yes. |'msorry, so
twenty-one. Yes, | know, nunber one is ADD. So we're
just looking at autism which were the l[ast two.

MR MATANOSKI: No, it's autism 0275, 87
t hrough 162.

MR POMNERS: So it's twenty-one.
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1 BY MR. POVNERS
2 Q Then if you | ook over at HMO B, you' ve got
3 37, 148, and 17. That's 192? So that woul d be the
4 nunerator. Then the total nunber of children in each
5 of those HMOs woul d be the denom nat or
6 If you ook at the text, and that's why |I'm
7 trying to find it in the text, you would have in HMO B
8 the total number of children that are included in HMD
9 B. That would be on page 1031. Do you see the boxes?
10 Then at the very bottom it says, "Fina
11 Cohort." For HMO B, you've got a Final Cohort of
12 110, 833 children, and we know that you had 192
13 autistic diagnosed children in that cohort, correct?
14 That's the nunber we already figured fromthe other
15 page.
16 A It's not on mne. | have nore than you
17 SPECI AL MASTER HASTINGS: | think you may
18 have been wong in your addition. |'ve got 202, 000.
19 MR PONERS: You know, that's what | had
20 before; yes, 202.
21 THE WTNESS: It's 202,021
22 BY MR POVERS:
23 Q That actually makes the math sonewhat easy.
24 Because actually, 21 out of 13,000 would actually be a
25 little bit less than 20 out of 10,000, in HMVO A?
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A Yes.

Q And 202 out of 110,000 would be roughly 20
out of 10,000 in HMO B, correct?

A Yes.

Q So that math exercise is just to get to the
point that if you | ook at the popul ation here, you are
| ooki ng at a preval ence rate of roughly 20 out of
10, 000.

Now ny under standi ng from your earlier
testinony is that you woul d expect an actual
preval ence rate nore on the line of 60 out of 10, 000.
Is that correct? That's typically what you woul d
expect to see in a population; 60 out of 10,0007

A Yes, based on recent estinates, yes.

Q So in this study, it appears fair to say
that there's an under-counting of autistic children in

this sanple, correct?

A No, |I can't say that unless | know exactly
what they did in ternms of subject selections. It
depends. It's a cohort study, as | recall. So the

nunber of cases identified would be closely tied to
the length of observation in the population. So that
could reflect that, and just that.

Q And the nunbers could be | ower than what one
m ght expect, based on your general preval ence
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1 estimates, because it's automated data generation.

2 It's not case ascertainnent.

3 A Yes.

4 Q It doesn't take into account diagnostic

5 substitution, and all of the things that you tal ked

6 about before that m ght drive that nunber up, correct?
7 A Yes, but the goal of the study is not to

8 assess preval ence.

9 Q | understand. | understand. But that

10 wasn't the question. | just want to make sure that
11 we're | ooking at the sane nunbers and tal ki ng about
12 the same thing here.

13 Now al so, if you look at the text of the

14 study, you m ght renenber that the average age of

15 diagnosis is 44 to 49 nonths. [Is that an average age
16 of diagnosis for autismthat you find in your

17 experience?

18 A It's very consistent for studies done for
19 children born, | suppose, in the md-1990s. That
20 woul d not be unreasonable. That woul d be just bel ow
21 age four. In recent studies we' ve done in the U K
22 the age of diagnosis was, on average, 36 nonths.
23 Q That's the nunmber that | was renenbering.
24 But that's based on criteria nmethodol ogy that you're
25 usi ng now, as opposed to what was being used 10 years
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1 A Yes, | mean, this is not really inconsistent
2 with many other center's experience.

3 Q This study, it purports to |look at a

4 relationshi p between thinmerosal exposure and adverse

5 neur ol ogi cal outcones, particularly ones that are

6 identified by 1CD code, correct?

7 A Correct.

8 Q And in this study, the study design required
9 that at | east 50 cases of autismbe identified within
10 one of the HMOs for any statistical analysis to be

11 done relating it to vaccine exposure, correct?

12 A Correct.

13 Q Qut of the three HMO>s that were used, only
14 one of those HM3s had a nunber "N' of autism di aghosed
15 children |l arge enough to do an associ ati onal

16 assessnent with thinerosal exposure, correct?

17 A My under st andi ng whet her they used two HMOs
18 first as screening to | ook at associ ati ons between

19 TCVs and various outconmes. So they used A and B
20 They couldn't find enough cases in A which was
21 therefore an uninformative for the autism anal ysis.
22 They had enough cases in B, 202, to | ook at the
23 relationship and found no associ ati on.
24 Therefore, when they went to HMO C, they
25 didn't really pursue that, because it was not a
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positive association in B

Q Well, actually, with HMO C, they selected an
HMO with a popul ation that was several tines |ower
than the population in HMO B. That's what you see
that just got blown up on the screen there.

So when they added C, again, you add anot her
HMO, where your N value; that is, the number of
autistic children, doesn't reach the Ievel 50 that you
woul d need to associate with the vacci ne exposures,
correct?

A | just need five mnutes to | ook at this.

My under st andi ng of their design is that
they used HMOs A and B as a first pass, and they were
aimng at using HMO C as an i ndependent sanple to
confirm associ ati on which had been found in HVMO A and
B

So as far as autismis concerned, HVO A was
not even anal yzed because there were too few cases,
which is logical and was in line with their data
anal ytic strategy. In HVMO B, there was no association
between autism and t hi nerosal contai ni ng vacci nes.
Therefore, this association was not even pursued,
because there was no attenpt to confirm sonet hi ng
whi ch was not even there.

Q Do you have any idea, given the size of
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t hese cohorts in each of the HMOs, 110, 000, 16, 000,
13,000 -- | nean, we're looking at -- and | hope 1"l
not nake anot her nmath error here -- close to 140, 000
children in there.

A Yes.

Q You woul d expect that, given a rate of 60
per 10,000, you would have nmany hundreds of autistic
children that would be captured in this study,
correct? That woul d be your expectation, based on
what you think the actual prevalence rate in

popul ations at this tine was?

A No, | would not expect that in such a data
set.

Q In such a what?

A In such a data set that you woul d have as

many children that you would predict, based on
popul ati on surveys. Popul ation surveys are different
types of studies. They are aimng and estimating the
magni tude of the problem the preval ence. They have
their own nethod, as they cone out with figures to
estimate these nunbers.

This is a data base or data set, which is
avail able to do research. But we know that all
exi sting data sets have recordi ng problenms. You would
not use the VSD dat abase to estinate preval ence.
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So if your question is, is that |ower prevalence in
the VSD study indicating work flow, no. It's
somet hi ng that you woul d predict.

In addition, for their purpose, which was to
| ook at whether or not exposure to TCV increased the
risk of autism you know, whether or not they captured
100 percent of the cases of the population or just 20
percent is irrelevant, as long as there is no
differential selection bias; neaning by that, that you
assunme that you cannot reasonably expect that children
who are in these studies are representative of the
pool of autismcases in the population, which is the
target popul ation.

Therefore, the odds of exposure to TCVs in
these autism cases, even though it m ght not be the
full autismcase studies, is probably adequate and
represents well what is happening in the whole
popul ati on of autistic subjects. Therefore, there is
no bi as.

Q Yes, so conpletely aside from bias though,
it's not irrelevant how many autistic subjects you
capture. Because having a larger Nis going to give
you nore power. It's going to give you nore to work
wi th, when you're |looking at effects. | mean, that's
true, isnt it?
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1 A That's true. A larger N, a larger sanple

2 size woul d
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1 give you nore precision to estinate any types of

2 associ ati on.

3 Q Ri ght .

4 A In that case, there is no association. So

5 even with a larger Nwith autism they woul d have no

6 associ ati on.

7 Q But that's circul ar.

8 A No.

9 Q Now that's the post-hoc reasoning that

10 you' re nmaking the conclusion that given a small N

11 relative to the size of the population, and a small N
12 conpared to what you think really would exist in

13 there, the 60 out of 10,000 -- if you had that higher
14 N, you woul d have nore precision. You ve already said
15 t hat.

16 But you're saying in a circular way, aren't
17 you, that you don't have to do that, because you know
18 ahead of tine that there's no association? That seens
19 circul ar
20 A | certainly didn't say that. | think you
21 don't understand the difference between a statistica
22 power sanple size on the one hand, and estinmation of
23 associ ations in an epi dem ol ogi cal study.
24 VWhen we do a study like that, what we | ook
25 at is the point estimate of the association, the
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relative risk, the odds ratio. That's the neasure of
association. That's what matters.

If it's close to one on a small sanple or a
medi um sanple, it's unlikely that you have m ssed a
very strong association which would be there in the
nature, okay? Mybe 1.2. It could be 0.8. But if
it's close to 1, it's likely that there is not much
associ ati on.

The sanpl e size comes in in augnenting the
preci sion of your estinmate of association. So instead
of having 1.0 with a confidence interval ranging from
0.6 to 1.9, if you double the sanmple size, you would
have still 1.0 because there is no association. But
you have a confidence internal of 0.8 to 1.4. So
that's what you gain with increnental sanples. You
i ncrease position. You reduce the confidence Iimt of
your estimate.

But what nmatters, in terns of assessing
associ ation or assessing if there is bias or not, is
| ooking at the point estinate, which is the val ue of
the relative risk or the value of the odds ratio.
That's what all counts.

Q Yes, and | understand the concept of odds
rati os and confidence intervals. But particularly in
a study |like this where exposures are stratified, you
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1 do not have a zero group. Because renenber, this

2 study is looking at the differences in outcones, based
3 on the snaller versus |arger exposures.

4 So when you have these exposures that happen
5 at 25 microgramintervals in real life via

6 i mruni zation, you take away the zero exposure. You

7 stratify by grouping these together. |If you had nore
8 Ns to work with, you could break that stratification

9 out sone nore, couldn't you? You would have nore Ns
10 to look at, to conpare against exposure |evels, and

11 that m ght give you nore information.

12 A Coul d you be nore specific about what you

13 mean? Because it's not entirely clear. |If you have
14 more Ns, you could do what.

15 Q If you had a study that had generated nore
16 autismcases, nore Ns, and then we're | ooking for

17 effects, there would be nore. There's a possibility,
18 with that bigger N, that you would be able to get nore
19 dose-specific associations, assum ng that they existed
20 at all?
21 A No, no, that's not the way it works. You
22 woul d have nore, assum ng that the auti sm cases which
23 are in that study have been randomy selected to
24 represent the pool of autism cases which were
25 avail abl e or should have been available with this
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1 popul ati on. Then by
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addi ng nore cases of autism you would not change the
trend or the level of association. There would be
still no association. There would be just nore
precision in how the | ack of association shows. It
woul d not affect that.

Because this study, in any series of cases,
200 cases gives you a relatively high number. [If they
are well chosen, there is no systematic bias in the
sel ection of these cases. These cases represent the
distribution of exposure in the autism popul ati on.
Therefore, you can estimate association on different
| evel s of exposure, and you would not gain nuch. You
woul d just gain increasing position by adding nore
cases. It would change.

Just to nmake it clear, it would only change
if you had selected children in the first phase and
first phase, which would be systematically different
fromthose which would be left out, and there is no
evi dence of that.

Q Yes, so selection bias, it's not
disparaging. |It's not nefarious. You know, you're
trying bias against sonmebody. It's a technical term
right, selection bias?

A Yes, sure, yes, it would be that
participation
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in the study is actually related to the exposure
st at us.
Q Ri ght, and then certainly, any exclusion

criteria that were applied to potential nenbers of the
cohort, exclusion criteria is going to affect
ultimately the outcone of your study, correct?

A Yes, that woul d be one way by whi ch sone
bias could occur. Also, it's a way to control bias.

Q Right, and it could cut both ways.

A Sur e.

Q I nmean, bias could be introduced or bias can
be controlled for, and applying exclusionary criteria
is one way to do that.

A Yes, | agree.

Q Now this study | have seen cited for the
proposition, that it is a negative study, that it
di sproves a causal connection between thinerosal -
contai ning vaccine and autistic and other neurol ogi ca
out conmes. Have you seen the study portrayed that way,
as a negative epi dem ol ogy?

A Yes, | think npst institutes or conmttees
who have revi ewed the study have found it to be a
negative study.

Q And you're aware that the author of the
study, Dr. Verstraeten, has sonmewhat of a different
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opi ni on about whether it's a negative study, from what
you just described? |'mjust curious, do you know Dr.
Verstraeten? Have you ever net hinf

A Not at all

Q Have you ever talked to himabout this study
over the phone or anything?

A Never, never.

Q Okay. Are you famliar with a Letter to the
Editor of the Journal Pediatrics that Dr. Verstraeten

wote in 2004?

A | think 1've read it, but | forgot.
Q |"'msorry, you read it?
A | read it, but I will need to read it again,

if it's inportant.

Q VWll, | think it is inportant on this issue
of, is it a negative study or not. W'Ill see if we
can pull it up here.

SPECI AL MASTER HASTI NGS: There is a copy of
it inthe record already, isn't there? Does anybody
have the citation for the record handy?

MR. PONERS:. At the notion to conpel
hearing, Petitioner said it would have been
Petitioner's Exhibit 21.

SPECI AL MASTER HASTINGS: Al right. But
it's not in the record of this Cedillo case?
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1 MR. PONERS: W do have copies, if you want
2 it filed here in this case.

3 BY MR. POVNERS

4 Q Since we're obviously having trouble getting
5 it up electronically, Doctor, |I've got a copy of it

6 for you here.

7 A Ckay.

8 Q We can leaf through it alittle bit.

9 A Thank you.

10 SPECI AL MASTER HASTINGS: Al right. so

11 we'll make this Petitioner's Trial Exhibit 16.

12 (The docunent referred to was
13 mar ked for identification as
14 Petitioner's Trial Exhibit

15 No. 16 and was received in

16 evi dence.)

17 BY MR PONERS

18 Q Doctor, it looks like you' re doing it, but
19 was going to ask you, take a nonent to read that.
20 Then if you could just |ook up when you're done, |'lI
21 just have a couple of questions.
22 A You want nme to read everything?
23 Q | think it's pretty short, if you just want
24 to read that, or just have it refresh your nmenory. |
25 just have a couple of quick questions.
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A Yes, okay.

Q Okay. So again, this is for people who
don't have it in front of them |It's a one page
Letter to the Editor of Pediatrics that Dr.
Verstraeten wote. He wote this in Belgium where we
was working for daxo, after having left his two year
fell owship at the CDC.

In this article, at the top of the second
colum, he expresses surprise that his study is being
interpreted now. His words are, "Surprisingly,
however, the study is being interpreted now as
negative by many, including the anti-vaccine
| obbyists.”

He goes on to say, "The article does not
state that we found evidence agai nst an associ ati on,
as a negative study would. It does state, on the
contrary, that additional study is recomrended, which
is the conclusion to which a neutral study nust cone."
Do you see where |' mreadi ng?

A Yes.

Q So it wuuld be fair to say that the author
of the study has a different opinion about whether
it's negative than what you were just reporting your
understanding to be, correct?

A Yes.
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Q The aut hor of this study describes it as a

neutral study that warrants further study.

A Yes.
Q In fact, as | understand, the CDC -- and if
you don't know, you can tell me -- the CDC, as |

understand it, has initiated, triggered in |arge by
Dr. Verstraeten's study in 2003, at |least two case
control studies; one |ooking at thinmerosal exposure in
neur ol ogi cal outcones, and another | ooking at
t hi merosal exposure in autism particularly. Are you
famliar with that work?

A |"ve heard about the case control studies.
I don't even know at which stage it is, if it's done
or not. But | know there is ongoing work on that.

Q Okay. And | was just trying to find out

fromyou, have you participated in the design of those

studi es?
A No.
Q Do you anticipate sitting on a peer review

panel for any journal that m ght be |ooking at those
st udi es?

A That's likely to be the case, yes.

Q Do you have any idea of what journal you
m ght be sitting on that would review?

A As a reviewer.
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Q Yes.

A I review for so nmany journals. You know,
it's the kind of study which mght likely cone to ne
as a reviewer, but | don't know.

Q But there's nothing comng your way right

now, is that correct, on either of these case contro

studi es?
A No, no.
Q Ckay. And as | said, | just had a couple of

questions on that letter, but | did want to discuss it
wi th you.

So, Dr. Fonbonne, in hearing your testinony
and | ooking at the charts and the graphs that you
presented, the inpression I'mleft with is that any
reports of an increased incidence of autismin the
popul ati on, you believe to be an artifact, so to
speak, of better case ascertai nnent, w der diagnosis,

expanded di agnostic criteria, all of those things that

you' ve described in detail. |Is that a fair summary?

A Again, it's not that | believe, just for the
sake of believing. |'mopen to see what the evidence
shows. | think when you see trends of either

direction, you have a duty before you interpret them
as signaling a change in the incidence of this
disorder, to rule out alternative explanations, as
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1 well |'ve
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been trying to do.

When you do that, in all published studies,
be they preval ence studies or incidence studies, none
of the existing data can be interpreted as positively
showi ng an increased incidence, controlling for other
factors.

Because npst studies do not control for
factors of change in diagnostic criteria, and the
current view of many, nmany people is that unless we
can generate new studies, |ooking at the incidence
over time in ways with designs which adjust for change
in case definition and ascertai nnent, we won't be able
to address this question fromexisting data.

Q And maybe to put a finer point on it, | have
the inpression that whenever there has been an
all egation of either the MVR or thinerosal -containing
vacci nes, the introduction of those or the increased
use of those, whenever there is an allegation that
that is leading to a rise in the incidence of autism
your response is generally that it doesn't. Because
any rise that you see out there is, again, the
artifact of the expanded di agnosis and case
ascertai nment, and diagnostic substitution, correct?
A It's nore conplicated than that. | nean,
the clains of the rising rates of autism have been

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 227 of 399

2703B
FOMBONNE - CROSS

1 made in the

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 228 of 399

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2704A
FOMBONNE - CROSS

context of this vaccination hypothesis. But there are
al so other factors that as we di scussed, changing

di agnostic systens. So how you tease what does, what
is a scientific question which requires enpirical
testing of conpeting nodels to explain the sane
observational data

So far, there is no data which is
convi ncing, which can really rule out alternative
expl anations, as | said before. |In fact, it's not
only looking at the rise. Because when we have |like a
di scontinuation in exposure to particul ar
vacci nati ons, you can still see the rise going on.

So it's quite convincing in some ways, that
alot of this rise, if not all of it, has nothing to
do with vaccination. Oherw se, when in a country,
TCVs are discontinued or MVR i s discontinued, you
woul dn't see the rates of autismcontinue in their
trend up.

Q I think that when you' re just tal king about
hits on something that, to ne, it sounds al nost |ike
trying to have it both ways. |[If there is an
all egation that you have a rise that is caused by or
is associated with exposures |ike thinmerosal or the
MVWR, the rise is explained away by diagnostic
artifact.
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1 But when you fail to see a drop in rates
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after the exposure is renoved, you say, well, that's
proof that the exposure wasn't causi ng anyt hi ng.

Well, really, you woul d expect to see,
because of the diagnostic substitution, case
ascertai nment, w der diagnosis, earlier diagnosis,
nmore attention, all of that, you would expect to see
preval ence rates continue to rise. So it just seens
like those are trying to have it both ways, doesn't
it?

A No, because you are using a type of analysis
which is basically ecological in your reasoning. You
are trying to conpare trends and rates of a preval ence
of autism wth trends in exposure data. This is
ecol ogi cal what you do.

There is a |large body of evidence, both for
MVWR and TCVs, which is not relying on ecol ogi cal data,
where preval ence is not an issue. Epidenmic is not an
i ssue. You |l ook at cohort studies. You have children
who are exposed to.

Q |'"msorry, what studies?

A Cohort studies or case control studies, so
you know what is the disease status of the child. You
know what is his exposure status, and there is a body
of data which is replicated across data sets, across
countries, show ng that exposure of particular
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children to either MVR or TCV vacci nes does not
i ncrease the risk of autism

This is done in studies where, again, the
i ssue of preval ence, et cetera, is absolutely
irrelevant, okay? So this body of data is there, and
the ecol ogi cal studies just confirmwhat has been
found in cohort and case control studies. So | think
it's pretty convincing, if you look as | do, at
replication of findings a cross studies as ny nain to
| earn about the nature.

Q The case control studies that you' re talking
about, the MVR case control studies, were the ones
that we've tal ked about during your testinony today,
that didn't include U S. populations with TCV and M\R
exposure. So there aren't any case control studies on
that issue, which is the issue here. Am1l correct? |
mean, we've already tal ked about. | think we have.

A No, | think actually there is nore data on
this issue than maybe we have di scussed. Actually,
when | was reviewing ny slides at the lunch break --
and if | can maybe show you the slide |I used this
morning. If it's correct, it's the slide of Mdsen,
for instance.

MR POAERS: So just a quick thing, are we
now i ntroduci ng new t hi ng?
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SPECI AL MASTER HASTI NGS: He wants to | ook
at his same slide.

MR PONERS: OCh, sane slide, |'msorry.

THE WTNESS: Sane slide, yes -- so from
thi s norning?

SPECI AL MASTER HASTINGS: |Is that the right
slide?

THE WTNESS: Yes, this is the right slide

SPECI AL MASTER HASTINGS: It's Slide 47.

THE WTNESS: Slide 47 -- as we discussed,
this study by Hviid, which | presented this norning,
shows on the bottomthe actual anmount of thinmerosa
which is contained in the vaccines in Denmark. |
think you nentioned, at one point, that it was 75
m crograns of ethyl nercury which, in fact, it is 125
m crogranms of ethyl nercury, which was contained in
Dani sh vacci nes.

So that is inportant, because when we
di scuss the Madsen et al. Table 2 findings, where we
had data on the joint exposure to MVR and thi nmerosal
continental vaccine, there was a line in 1991 and 1992
where, in fact, children were exposed to that |evel of
ethyl mercury and MVR, and that showed no increased
i nci dence, as we discussed this norning. Incidently,
this level of exposure is quite conparable to what
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1 Mchelle Cedillo received. That's one thing.
2 The second thing I would like to showis
3 that, again, the slide | used this norning, which
4 Slide Nunber 50, and | know we just reviewed it --
5 Q That was your Montreal study.
6 A Yes, you will recall that the slide doesn't
7 show the uptake rate of MVR during that study. But
8 the rate of uptake was quite high. Probably during
9 the periods |ike 1992, 1993, 1994, 1995, it was
10 somewhere between 93 to 94 percent of MVR upt ake.
11 Again, in this population, in particular, the uptake
12 is likely to be 100 percent.
13 So during that particular segnent of this
14 ecol ogi cal study, you have high exposure to ethyl
15 mercury, 200 m crograns, and exposure to MVR okay?
16 Yet, when it's constant, you see the rates are
17 clinbing up.
18 Q For case control studies in the United
19 States | ooking at thimerosal -containing vacci nes,
20 those are the ones we are awaiting fromthe CDC
21 correct? W tal ked about those a m nute ago.
22 A I"msorry, could you repeat?
23 Q On case control studies, |ooking strictly at
24 t hi merosal - cont ai ni ng vacci nes, apart fromthe MW in
25 the U S., we just tal ked about the CDC ones. But
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those are the only two that are in the works, as far
as you know. |s that correct; or do you know of
others? | don't want to forecl ose that.

A There are a nunber of investigators who are
currently collecting data, |ike |large case contro
studi es and popul ati on-based sanpl es, where they
collected a | ot of data, but on environmental factors.
Al so, everybody collects inmunization records. Mny
peopl e have that. So there will be sone data
available. But | don't know of any study which prine
goal is to investigate that, besides the CDC study.

Q | was puzzling over Slide 47. Wen it was
up there, it wasn't naking sense to ne. Now | see why
it mght not. Let's get back to Slide 47, if we
could. W're looking at these doses: one dose, 25
m crograns; two doses, 75 micrograns. | nean, ny
understanding is that each dose had 25 nicrograns.

A No, it's 50 micrograns at five weeks; 100
m crograns at ni ne weeks; and 100 m crograns at 10
months. This is the anount of thinmerosal. The total
is therefore 250 for thinmerosal, which translates into
125 mcrograns of ethyl mercury, an exposure which is
that of Mchelle Cedillo.

Q So for each successive dose, they use nore
t hi merosal than the successive -- it just still
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doesn't add up. If it's 25 micrograns of ethyl
mercury per dose --
A No, it's half of the content of thinerosal

okay, and you have three doses; one who has 50

m crograns of thinmerosal, then 100 m crograns of

thi merosal, and then again 100 micrograns. So that is
25 plus 50 plus 50 of ethyl mercury.

Q And you're sure that's what the actua
content is on the vaccine?

A | actually | ooked because | was surprised
that they let that go. But | |ooked at the Madsen
study and the MVR of the Hviid study. Actually, it
was witten like that, too. It's not a m stake.

Q Now a few nore things just to I think get us
to a point where we can wap up here. Are you
fam liar with any popul ati on studi es that | ook at
i ndustrial emissions as potentially associated with
adver se neurol ogi cal outcones?

A You nmean currently or published studies?

Q That have been published in say the | ast say
coupl e of years. And again, not a trick question.
just want to know. | think one was in Texas, the
Pal mer study, and there was anot her one, W ndham I
think was the |l ead author's nane in the Bay area. Are
you famliar with those studies?
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1 A Yes, | recall the Pal ner study, yes.
2 Q And the hypothesis in those studi es and what
3 those studies found was that in areas where you have
4 hi gh exposures due to industrial em ssions including
5 el enental nmercury at least, there were initia
6 findings of a higher rate of neurol ogical disorders in
7 those children as conpared to people outside the
8 exposure area. |Is that a fair statenent?
9 A Yes. There was sone correlation between
10 auti smrates assessed through special educationa
11 ascertai nment and indices of nercury in the
12 at nrosphere. But can | say sonething about that? But
13 what they did, they collected data on children wth
14 autismin | think it's 2001, the study. Let's say
15 that. They collect data on children who were recorded
16 in the special educational systemw th an autism
17 category in 2001 so they are aged six to 11 say.
18 Then they correlate that with a rate of
19 mercury in 2001. It makes no sense because you don't
20 correlate the rate of nercury in 2001 to explain a
21 di sorder which occurred four, five, six years ago
22 The specification of the disease nodel is conpletely
23 wong in that study, and that showed that their
24 statistics are spurious.
25 Q So your opinion would be that those studies
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are uni nformative?

A No. No, | think it could be informative,
but that particular study is conpletely not well
designed for the reason |I just indicated. Unless they
| ook at reverse causation

Q G ven what | understand from your testinony,

that prevalence rates in the U S. population are
roughly the same today as they were say 20 years ago,
is that fair? Actually, | should correct that. |
used the wong word.

The actual incidence of autismin the United
States, that is the percentage of people in the
popul ati on who are autistic, is relatively the sane
now as it was say 20 years ago. Correct?

A We can assune that.

Q ' mnot asking about preval ence rates and
inflation, but just the actual, what you believe to be
the real incident rate has basically been static over
the last 20 years.

A Yes, a starting assunption, yes.

Q Assuming that, and | didn't even attenpt to
work up the nunbers, and | just don't know whether you
have but |I'mcurious. Based on that analysis, how
many autistic adults, that is say over the age of 18,
how many autistic adults should we be seeing in the
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1 U. S. population? Do you have an estinmate?
2 A In nunbers? | don't know. | have not nade
3 a calculation, but it's easy to do if you want. You
4 need to account for the fact that there m ght be sone
5 increase in nortality rates when the studies show t hat
6 the standardi zed nortality ratio in autismis
7 increased, so there is nore nortality than the other
8 groups so you have to account for a few things of that
9 ki nd.
10 Q And again, | was just trying to get an idea
11 if you had a nunber, because |'mcurious as to how
12 many autistic adults we ought to be encountering in
13 the U.S. population if the true incidences remain the
14 same historically. You don't have that nunber, but
15 you think it can be calculated | assume just by using
16 the 60 out of 10,000 and norality within that.
17 A Well, yes. Probably with an attenuation
18 factor of that kind, so | don't know which kind of
19 rate | would apply, but yes, you could do these
20 cal cul ati ons.
21 The cal cul ations that we provide are based
22 on empirical studies. The point in terns of adults is
23 that there has been no survey of autism spectrum
24 conditions in the adult population. That's sonething
25 which remains to be done. Unless it is done,
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specul ations will go wildly, you know?
Q Right. In any direction. | nmean, if you

don't know, people can specul ate and hypot hesi ze and
make all sorts of assunptions without facts, correct?

A O course. Yes.

Q Just very quickly here, you' ve testified as
an epi dem ol ogi st today. W' ve tal ked about sone
underlying causation issues. But so much of what
you' ve been tal king about is related to diagnoses. |
was curious how many autistic children you actually
treat as a physician.

A Currently you nmean?

Yes, a ball park nunber.

A My caseload is probably |ike 200, 250 a
year. | don't know. | have ongoi ng patients who cone
back fromfollowup. | assess probably these days
about 150 new cases a year, maybe a bit nmore than
that. | see kids for psychopharmacol ogy clinics, |
see a nunber of them which cone back regularly for
treatment and nmanagenent.

Q And for the 150 children that you assess
each year, again w thout burning a huge anmount of
time, can you just give ne a quick description of how
you assess then? |If you could just run through a list
of how you woul d assess those 150 children that you
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see?

A It really varies. W use, the standard
technique that we use usually is to use an autism
di agnostic interview which is a devel oprent al
intervieww th the parents. That |asts three hours.
We then have the child comng back with his parents.
We do then a neurol ogical exam nation. W do in
different days a speech and | anguage assessnent, a
cognitive assessnent, occupational therapy assessnent.
We do the regular nmedical exam famly history and
everything. | usually do an ADOS with the children
which is a direct examnation. So that's the full,
conpl et e assessnent.

The one we use for cases which are nore
compl ex, that would be typically children who have
some | anguage skills, which are not nentally retarded,
or children who are included in research studies where
we want to do the full phenotypic assessnent.

On the other hand, because of pressure on
our tinme and on our waiting list, | do sonetines see
children within about two hours. When the case is not
complex I can do a relatively good job of assessing a
new child, conpleting ny diagnostic evaluation in that
timefrane, but | always see the child again, have a
followup. So that varies. It will be sonetinmes nore
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i nconpl et e.

And as | said this norning, sonetimes you
wal k into the roomand you see the child and you know
he's autistic, yet you have to spend tinme to do the --

Q Sure. And then anong the patients that you
have where you' ve di agnosed them as autistic, do you
have a sense of how many of those children have
gastrointestinal problens or synptons?

A | can give you a range. Suprisingly | asked
the question about that because it has been on the
agenda so now we ask questions about gastrointestinal
synpt ons, diarrhea, constipation.

I would think in my clinical load, it's
about 10-15 percent, 20 percent at nost that are
reporting, many of themare functional synptons which
are not worrying parents and they di sappear very
qui ckly.

In our network we divide the medical clinic
so we have a pediatrician who is there to investigate
medical difficulties in the children. W can then
refer to themif there is concern about diarrhea,
constipation, diet, sleep or whatever. | refer to
her, but very infrequently.

Q Do you have any idea of what sort of
treatnents they use for those children that you refer?
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1 A One thing that they do, they investigate the

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 243 of 399

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2717A
FOMBONNE - CROSS

diet of these children because it's very inportant to
recogni ze that nmany of them have poor diet due to
their behavioral restrictions, so they eat nonfi ber
food and ot her things which can lead to consti pation
and then overflow diarrhea. So dieting advice is an
i nportant aspect of the managenent.

Al so sone of them do have pica. They eat
nonedi bl e food, and that can create some G problens.
But again, it's not a huge proportion of the children
| see, and these are children between age 18 nonths to
five and six.

Q Do you recomend any particular diets for
the autistic children you have? W heard a little bit
of testinony here or references to things like the
gluten-free, casein-free diet. |s that sonething that
you reconmend in your care and treatnment of autistic
chil dren?

A No. W do not recommend, there is no
evi dence- based study whi ch woul d suggest that it's
useful. There are ongoing studies to | ook at RCTs
whi ch are examning this question in Rochester, New
York in particular. But so far it's not sonething
that we advise to do routinely.

Q Do you do testing for urinary porphyrins for
autistic children in your clinic?
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1 A No. Usually not. Not in the standard
2 child. Sonetimes we have children where there are
3 unusual dysnorphic signs so we refer themto nedica
4 genetic consultation, and then they do the full array
5 of netabolic testing including this one.
6 MR. MATANOSKI: M. Powers, | think you're
7 getting close to the end, but is there going to be a
8 question about his Direct testinony conm ng up?
9 MR. PONERS. Yes, there are all questions
10 that relate to what he does in his diagnosis.
11 MR, MATANCSKI: And how are they related to
12 his Direct testinony?
13 MR PONERS: Rather than asking ne what |'m
14 doing, | mean --
15 SPECI AL MASTER HASTINGS: He's naking the
16 poi nt that nost of these questions don't seemto be
17 related to the epidemiologic --
18 MR PONERS: But they're related to sonme of
19 the causation factors. He talked in his presentation
20 about, and certainly in the papers that were subnitted
21 today, the things I was just tal king about. QGut
22 synpt ons, bowel synptons, synptonol ogy, when they
23 appear, how far away the appear froma vaccination. |
24 was just trying to spend a few mnutes to explore
25 those issues sinply to see if there's anything he can
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1 say about what he does in his diagnostic programthat
2 woul d i nform the causati on opi ni ons he was tal king
3 about .
4 SPECI AL MASTER HASTI NGS: | remenber him
5 tal ki ng about epidem ologic stuff this norning, but
6 I"mgoing to give you sone | eeway on --
7 MR. PONERS:. There truly is |ike a couple of
8 m nut es.
9 SPECI AL MASTER HASTINGS: Al right. Go for
10 it.
11 MR PONERS: And it --
12 SPECI AL MASTER HASTI NGS: Go ahead.
13 MR, POAERS:. That m ght have been it.
14 (Laughter.)
15 MR POAERS: That was it actually on
16 di agnoses and clini cal managenent. Then just a
17 question, and | don't know if you know this.
18 BY MR PONERS
19 Q As you understand, |'msure there will be
20 additional test cases that are going to be heard here.
21 Do you plan on comng back to testify and offer Direct
22 testinony in cases, particularly on cases with the
23 theory that Thi merosal -containing vacci nes i ndependent
24 of the MVR are inplicated in autism spectrum
25 di sorders?
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1 MR MATANOSKI: Actually, that's a question
2 that goes to our approach here in terms of the
3 attorneys. | don't think he's qualified to answer it.
4 Whet her | decide or the Departnent of Justice or
5 Heal th and Human Servi ces deci des, what they decide to
6 do in the upcoming cases is a nmatter of our trial
7 strategy.
8 MR. POANERS: But he, and you're not his
9 attorney, and |I'masking this w tness whether he is
10 pl anni ng --
11 MR, MATANCSKI :  Whet her he appears or not is
12 going to be a decision made by the Departnent of
13 Justice and Health and Hurman Services, not by the
14 Wi t ness.
15 THE WTNESS: | am planning to go back to
16 Montreal tonight because I have a clinic tonorrow
17 nmorni ng, and that's what | want.
18 BY MR PONERS
19 Q So you don't want to sit around in the room
20 and listen to additional testinony from other
21 W t nesses any nore?
22 A No, it's enough.
23 Q And about how many hours of tinme did you
24 spend sitting in the roomlistening to witnesses in
25 this case?
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1 A | don't know. You've seen ne.
2 Q A bal | park?
3 A Maybe five days.
4 Q And during the time that you were listening
5 to other witnesses when you were not testifying, were
6 you getting paid for the time that you were here?
7 A | don't know yet.
8 (Laughter.)
9 Q There are a | ot of people who don't know if
10 they're being paid for their tine.
11 A | hope I will.
12 Q | think that would be the expectation from
13 your end, |'mnot surprised.
14 Have you submitted any sort of bills or
15 i nvoices to the Departnent of Justice for your work in
16 this case so far?
17 A Yes, | think one or two.
18 Q Do you have an idea of how much noney you
19 have billed so far to the Departnent of Justice in
20 this case?
21 A No. |'ve received not hing.
22 Q In terns of that you' ve billed with an
23 expectation. Do you have even a ball park nunber?
24 A No, because |I don't have it in front of me
25 so | don't know.
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Q How about paynment in other cases in which
you've testified? | know the Jordan Easter case in

Texas, you gave a report, you did a deposition, you
testified at a Daubert hearing. Do you know what you
ultinmately billed the Defendants in that case?

A | spent like three days in Marshall, Texas.

Q VWhich is a beautiful place to spend three
days. | was actually there the day that you testified

A Oh, really. So yes, | recall that stay in
Texas. No, | don't recall, | don't have any precise
figure. | think last week | nmentioned that $60, 000 or
$70, 000 was probably an accurate estimate.

Q And then in other civil cases where you' ve
testified, do you have a cumul ative nunber? 1| really
don't want to spend a huge amount of tinme on the
i ssue, but really what 1'd like to knowis, for the
entire time that you' ve been involved in litigation
related to Thinmerosal or MVR being associated with
autism anything related to those cases, do you have
an idea of how nuch noney you've been paid or expect
to be paid? An aggregate nunber?

A No, | really put everything in a shoe box
and go to the tax man at the end of the day, so |
don't know. | don't know. | probably spend on
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average 10 to 15 hours a nonth, on average.
Q And in the civil cases billing what? $500
an hour?
A Yes.
Q And in the DQJ, in the cases in this
program $250 an hour?
A That's ny under st andi ng.
MR. PONERS:. | have nothing else for this
wi t ness. Thank you.
MR MATANCSKI: Al right. Tom you were
going to clear up one nmatter from --
MR PONERS: When we're conpletely done. |
don't know if you have Redirect.
SPECI AL MASTER HASTI NGS: Any Redirect for
this wtness?
M5. RI CCl ARDELLA: We do. Can we take a
five mnute recess?
SPECI AL MASTER HASTI NGS: (Okay. Let's take
our afternoon break at this tinme. Let's take a 10-
m nut e break.
MS. RI CCl ARDELLA: Thank you.
(Wher eupon, a short recess was taken.)
SPECI AL MASTER HASTI NGS: We're back from
our afternoon break. Dr. Fonbonne is still on the
wi t ness stand and now we'll have some Redirect
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Exami nation by Ms. Ricciardella for the Respondent.

MS. RI CCl ARDELLA: Thank you, Specia
Mast er .

REDI RECT EXAM NATI ON
BY MB. RI CCl ARDELLA:
Q Just a few questions, M. Fonbonne. | have

to speak up because I'mgetting the sane "battery | ow'
message that M. Powers got.

You were asked at the very start of your
Cross- Exam nati on about different phenotypes, what
different characteristics can classify as a phenotype
of autism But you and others have studied the
particul ar phenotype that is at issue in this
litigation, namely autistic enterocolitis, is that
correct?

A Yes.

Q What have those studies shown about this
particul ar so-called phenotype of autistic
enterocolitis?

A The studies by and | arge show there is no
validity to this particular phenotype as a separate
entity. So the notion that it would be regression
occurring days after the vaccination in a child with
previously absolutely normal and will regress with G
synptons i s not supported by npst data which has
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| ooked at this question so there is no evidence of
increased rates of regressive autismafter MR is
introduced or it doesn't decrease when it's renoved,
the association with G synptons is anmbi guous. There
is no evidence that G synptons have increased in
autismover tinme. And there is certainly no evidence
that the regression occurs nore than in non-regressive
cases just after the MVR vaccination. So that's very
clear fromthe range of studies which have replicated
t hese findings.

Q Now t here was al so di scussion, M. Powers
asked you about congenital rubella and Thal i domi de.
Now t hose exposures, of the children who had exposure
to congenital rubella and Thalidom de who | ater
devel oped autism are those exposures prenatal or
post nat al ?

A No, these are prenatal exposures. They are
part of a small set of environnmental prenatal exposure
whi ch has been docunented to increase the risk of
autism So a few nmedications |ike msoprostol and
others, val proic acid, Thalidom de, maybe terbutal ene
and ot her kinds of events occurring during pregnancy
are known to increase the risk of autismin some
fetuses. But there is not nmuch evidence of postnatal
environmental influences. There
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1 are a few maybe case reports which raise the

2 possibility, but what we know about environnental

3 factors so far is entirely confined to the pregnancy

4 or the post-conception weeks. That's very clear.

5 Q You were al so asked about different

6 diagnostic criteria that make up the DSM 1V and the

7 ICD-10. |If | take a child, the same child, and | have
8 one clinician applying the DSMIV criteria and anot her
9 clinician applying the ICD- 10, are the two clinicians
10 going to come up with the same diagnosis of the sane
11 child?

12 A Yes, absolutely.

13 Q And the studies that use either the 1CD 10
14 or the DSM 1V criteria, there's no mxing and matchi ng
15 of criteria within a study, correct? The

16 i nvestigators use a consistent criterion, either the
17 DSM IV or the 1CD-10, in each study.

18 A I think what matters, within a study people
19 would tend to stick to one particular set of
20 diagnostic criteria, and within that framework you can
21 therefore assess association with exposure or trends
22 over tinme, provided that you don't shift diagnostic
23 systens as you go al ong.
24 But having said that, ICD-10 definition of
25 autistic disorder is closely conparable to DSM IV and
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there is no differences of views or algorithns when we
use ICD-10 in European countries or DSMIV in North
American countries. |It's pretty nuch the sane. There
are a few differences regardi ng PDD-NOS, but they can
be made up to be conparabl e.

Q Doctor, M. Powers showed you a 27 page
review article by Craig Newschaffer which you hadn't
read, and of the 27 pages he asked you to coment on
one sentence, actually half of a sentence found on
page 239. Wat he didn't ask you to comrent on was
t he second cl ause of that sentence that states,
"...because it is very difficult to devel op
quantifiable estimates of diagnostic effects and
virtually inpossible to prove or disprove tenpora
changes in autismpopulation risk profiles given the
condi tion's unknown etiol ogy."

Do you have any conment on that phrase and
the entire paragraph that M. Powers asked you to
comment on?

A | disagree with that second part of this
paragraph. 1t says because the disorder is of unknown
eti ol ogy you cannot assess tenporal change in the rate
of this condition which is absolutely, it's anill-
informed statement in nedicine. People have | ooked at
trends over tine, recorded the incidence of disorder
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of various disorders without know ng the etiol ogy.
It's actually a nean to progress in the understandi ng
of the etiology of a disorder to collect

epi dem ol ogi cal data, tine trends, to conpare rates
across nations, across areas. It can be done provided
that you have a reliable definition of what you study,
even if you don't know the etiol ogy.

So |l really disagree with this part of the

statenent which | think is not well inforned.
Q Doctor, you were al so asked about slide 7 of
your presentation today. It was a Finland study.

That study done out of Finland, that study wasn't
designed to test what the preval ence rates of autistic
spectrum di sorders were at that point in tine,
correct?

A No. The point of that slide is not to | ook
at preval ence or whether or not it's accurate or not.
What ever is the preval ence in that study doesn't
matter to the denonstration which showed that on the
same data set, the same children, sane study, if you
apply different criteria the old criteria give | ow
rates; the nore recent criteria give three-fold
hi gher. That is what is the take-honme nessage of that
st udy.

Q Doctor, you were asked a question about your
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1 2006 Montreal study. There was sone confusion about
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the termpopulation, if it truly neant popul ation as
|l ay people nean it or a sanple. You answered a
question about uptake in prevalence and | think there
m ght be sone conf usion.

In your Montreal study, why did you not use
preval ence data for the sanme sanple that you had
chosen because of the vacci ne uptake?

A We often preval ence data froma sanple which
is representative of a given population in a given
area. Then the next question was to obtain sone kind
of estimate about trends in vaccine uptakes to conpare
it tothe trends in the preval ence that we had.

Had we had data about vacci ne uptake rates
in the same geographical area fromwhere we did our
study, that woul d have been the best approach, but we
didn't have such data. The next thing that we coul d
go for would be to look at a few isolated studies in
Montreal which were done with different sanples,
different nethods over that study, so they woul d even
not be conparable fromsurvey to survey. So assessing
the trends in that condition would be very difficult.

In addition, the whole island of Mntreal is
very disparate in terns of there are sone regions,
some areas big, and so there are wealthy areas,

i npoveri shed areas, and dependi ng on where you do your
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1 survey to eval uate vacci ne uptake woul d affect your

2 results.

3 So to conpare to a particular privileged

4 area, Montreal was not offering data that you could

5 use. The only data we could really use was the Quebec
6 City regular surveys in a sort of an area where the

7 popul ation is wealthy, there is not nuch of

8 unenpl oynent rate, and the survey were conducted nost
9 years with the sane nmethods, and that allowed us to
10 estimate the vacci ne uptake for MVR over tinme and get
11 this trend that we want to obtain. The rates of a

12 different population is less than optimal, but it's
13 the best that we could do. That would be done in nost
14 ecol ogi cal studi es.

15 Q To stay on the topic of ecol ogi cal studies,
16 M. Powers was di scussing ecol ogi cal studies and

17 suggesting that your reasoning wasn't taking into

18 account changes in case ascertai nment, changes in

19 diagnostic criteria, et cetera. Now in ecol ogica
20 studi es, though, do trends on preval ence rates of
21 auti sm change when you add MVR vacci nes or Thinerosal -
22 contai ning vaccines into the, when they're introduced
23 or discontinued in the popul ati on?
24 A No. The idea is that if we, changing
25 diagnostic criteria or certain ascertai nment can

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 258 of 399

2731
FOVBONNE - REDI RECT

1 affect the results when you want to estimte the

2 magni tude of a condition in a given population. so

3 that woul d af fect the point preval ence rate at a given
4 point in tine. Now when people generate trends, what
5 you want to have is the trends are evaluated with

6 met hods which are nore or | ess constant, so there is

7 no maj or change in diagnostic content, or a ngjor

8 change in diagnostic criteria, or there is no suddenly
9 a new ascertai nnent which is nade in a popul ation.

10 So provided that you have your nethods of

11 counting the cases which are uniformover tinme, then
12 you can assess a trend.

13 Your nethods could be not optimal. You

14 could, for instance, in assessing trends in the rates
15 of autism only identify 70 percent of the cases in a
16 popul ation. And if you identify 70 percent of the

17 cases in the popul ation constantly over tinme then your
18 trend will be actually an accurate trend even though
19 the level of the rate is not accurate. The trend will
20 be accurate.
21 So under such circunstances if you have a
22 trend which is well estimated, then you can really
23 | ook at the effect of vaccination policies and
24 tradi ti onal new vacci nes, renoving that vaccination
25 and see if it affects the trend. That's what you do
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1 It has been done in various studies | quoted this
2 nor ni ng.
3 Q One nore question.
4 Doctor, there was sone di scussi on towards
5 the end of your Cross about different ways that you
6 diagnose a child with autism Although to assess
7 early signs and synptons of autism can you use hone
8 videos as a tool to |look at what are potential early
9 signs and synptons of the autismin that child?
10 A Yes, we do that in our clinics these days.
11 we have often parents who cone with videos or DVDs
12 because they have observed unusual behaviors in their
13 children that we are unlikely to observe in our
14 clinics. Wien there are sonme unusual repetitive
15 nmovenents, for instance, we sometines don't see in our
16 clinic during the time of the assessnent. It's a new
17 pl ace, the child doesn't really behave in the way he
18 behaves across tinme, across context, the way the
19 parents see him So videos in that respect are often
20 used by parents to docunent a behavi or which they see
21 that we will not see. So they provide this as
22 evi dence that we use. W use, we incorporate that
23 evi dence in our diagnostic assessmnent.
24 The home vi deos have been particularly
25 useful to look at early signs of autism predictors of
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1 | ater autismdiagnosis. The studies we reviewed | ast
2 week have been extrenely influential in trying to

3 pi npoi nt particul ar communi cati on and soci al

4 abnormalities which can be seen at age 10 and 12

5 mont hs i n young babi es whi ch have subsequently been

6 di agnosed wi th autism even though parents do not

7 recogni ze at the tinme of the abnornmalities that they

8 are abnormal behaviors. But the studies are really

9 unanbi guous in their findings by using these videos,
10 | ooking at early signs of autism You can predict a
11 | ater autismdiagnosis with a high | evel of accuracy.
12 Q One final question.

13 You were asked a series of questions about
14 the Verstraeten study, using the Vaccine Safety

15 Dat al i nk. Doctor, did you |look at Petitioner's

16 Exhibit 91 fromthe Auti sm Omi bus proceedi ng which is
17 the reanal ysis done by the PSC s own experts, Doctors
18 Uatin and Lalley?

19 A Yes.
20 Q Do they not state, and | quote, "W
21 general ly believe that the nethodol ogy enpl oyed by the
22 CDC i nvestigators was sound and that their findings
23 are valid. Do you recall that statenent?
24 A Yes, | read the reanalysis and this is their
25 concl usi on.
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M5. RI CCl ARDELLA: | have no further
questions.

SPECI AL MASTER HASTI NGS: From Petitioners,
any further questions of this w tness?

MR. PONERS: Just a couple. Literally a
couple. The questions are quick, | anticipate the
answers will be quick, too.

BY MR POVERS:

Q Dr. Fonmbonne, you nentioned when | was
asking you questions earlier that your rate of
gastrointestinal synptons was about 10 to 20 percent
in your autistic children. Do you renenber that?

A No, you asked me to guesstimte in ny
clinic. You should know that in my clinic hospita
children are referred to our program as opposed to
goi ng to neurol ogy, for instance, because they have
different degrees of mental retardation. So it's
based on my particul ar program whi ch has a hi gh nunber
of children, so that's what it is.

Q Then in 2006 you were the co-author on a
paper with D Souza and Dr. Ward who testified earlier
Do you recall that paper?

And in that paper on page 1669
gastrointestinal synptons were reported in al nbst 80
percent of children fromthe autistic group. Do you
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recall that?

A Yes. | think we probably have chosen the
children for this particul ar reason because we were
| ooki ng again at the autistic enterocolitis phenotype.

Q Okay. The nunber junped out at me and |
just wanted to --

A Yes, but just to elaborate just one mnute
on that.

Q Ckay. And I'mlistening, but | dropped
something, so |'mpicking it up

A Al right. The way gastrointestina
synptons is assessed in various studies is highly
variabl e. People sonetines ask the question, has your
child ever had diarrhea and constipation? |If you ask
this question in this roomthe rate will be 100
percent, you know? Then people sonetinmes do three
months in a row. So the way the question is asked can
really influence the actual rate.

If you | ook at studies where G synptons
rate have been published, there is a conplete | ack of
standardi zation in how you define, how you neasure G
synmptons. But pediatricians report, by nedica
records, by parental reports, how far did you go back?
Did you inpose a duration criterion for the synptons
to be counted? It's very, not conplicated, but it's
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very haphazard across studies. Hence we have rates
whi ch vary enornously.

Q You nmentioned also earlier that you had a
six year old patient with pubic hair. Ws that a
precoci ous puberty case?

A Yes.

Q Do you see that often in your practice?
Precoci ous puberty?

A No. It was one case.

Q Agai n, just curious.

Finally, in the materials you tal ked about
the autismepidemc. Have you heard any allegation in
Petitioner's case in chief that relies on the
exi stence of an autism epidem c of proof of causation
inthe Cedillo case?

A In the Petitioner's docunentation? Many
studi es have been referenced, that nmake that claim

Q I"mjust tal king about the case that was put
on, have you heard any allegation that the finding of
an epidenic of autismis part of the proof that
Petitioners are relying on here in the Cedill o case?

MR, MATANCSKI: Actually, Tom there was
Cross on that that presented that as a postulate. Not
of this wtness.

THE WTNESS: M understanding is that
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Wakefield hypothesis is significant in that particul ar
case, and it was one of his clainms. So his theory is
tied up to this idea.

BY MR. POVNERS:

Q So it was from Wakefield that you see it,
correct?
A I think so, yes.

MR. POANERS:. Not hing else. Thanks.

SPECI AL MASTER HASTI NGS:  Anyt hing further
for this wtness?

MR, MATANCSKI: No sir.

(Wtness excused.)

SPECI AL MASTER HASTI NGS:  Shoul d we start
with the testinony of Dr. Giffin?

MR MATANOSKI:  Yes, sir.

SPECI AL MASTER HASTINGS: Dr. Giffin,
pl ease take the wi tness stand.

MR. PONERS: One thing, just for the record
In my Cross-Examnation of Dr. Wznitzer we discussed
the possibility that he mght have testified as an
expert witness for the defense in the case of Jordan
Easter. | found that was sinply a m scomuni cati on
with the Plaintiff's counsel. Dr. Wznitzer did not
testify or appear as an expert witness in Easter and |
didn't want to | eave the inpression that he had and
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1 was bei ng di singenuous. As a matter of fact, he has

2 not .

3 SPECI AL MASTER HASTI NGS: Thank you for

4 clearing that up, sir.

5 Al right. W have Dr. Giffin at the

6 witness table, and Dr. Giffin, I'mgoing to ask you

7 if you'd raise your right hand for ne.

8 Wher eupon,

9 DI ANE GRI FFI N

10 havi ng been duly sworn, was called as a

11 wi t ness and was exam ned and testified as foll ows:

12 SPECI AL MASTER HASTI NGS: Pl ease go ahead

13 t hen, M. Matanoski.

14 MR, MATANCSKI :  Thank you, Your Honor. |I'm
15 hoping that we keep this brief. W don't have a whole
16 lot of slides, and I'mnot real famliar with using

17 them [|I'mgoing to try to tell you which slide we're
18 on.

19 SPECI AL MASTER HASTINGS: Al right.
20 MR MATANOSKI: | may forget. | may be like
21 the person at the light and the |ight goes green and
22 you're waiting for themto pick up onit. |If you give
23 me a nonent, | may pick up onit. |If not, give ne a
24 little toot on the horn to let me know that |'ve
25 forgotten to say which slide we're on.
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1 SPECI AL MASTER HASTINGS: Al right. Do we
2 have a handout you're going to give us?
3 MR, MATANOSKI: Actually M. Rooney wll be
4 gi ving out a handout right now.
5 MR. Matanoski: May | approach the bench?
6 SPECI AL MASTER HASTI NGS:  Yes, pl ease.
7 (Pause.)
8 SPECI AL MASTER HASTINGS: Al right. Let's
9 mark this as Respondent's, | think we're up to 22, so
10 this will be 23.
11 DI RECT EXAM NATI ON
12 BY MR MATANGCSKI :
13 Q Good afternoon, Dr. Giffin.
14 A Good afternoon.
15 Q Could you start with telling us a little bit
16 about your schooling? W could start with where you
17 want to coll ege.
18 A | went to college at Augustana College in
19 Rock Island, Illinois, where | got a BA degree in
20 Bi ol ogy.
21 Q From there where did you go?
22 A Fromthere | went to Stanford University
23 Medi cal School where | got an MD and a PhD. the PhD
24 was in inmunol ogy where | was studying
25 i mrunogl obul i ns.
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Q After that, what path did your career take?

A My path went to Johns Hopkins where |'ve
been ever since, so | have an easy CV. | did a post-
doctoral fellowship with R chard Johnson who is a
neurovirol ogi st and we went to Hopki ns because ny
husband was a neurol ogy resident. And after a post-
doctoral fellowship with Dr. Johnson, then | joined
the faculty in the Departnent of Medicine and
Neurol ogy. 1've always had a joint appointnment in
those two departnments. Were | progressed through the
ranks to Professor. Then in 1994 | becanme Chair of
t he Departnent of Mol ecular M crobiol ogy and
I mmunol ogy in the Johns Hopkins Bl oonberg School of
Public Health. So | npved across the street, but |
retai ned ny appointnents in the School of Medicine.

Q Doctor, first of all could you try to speak
alittle slower?

A Ckay.

Q Right now, this late in the day, nmy mind is
working very slowy. |If you could try to speak a
little slower, that would be great.

How | ong have you been at Hopki ns?

A I went to Hopkins in 1970 so | have been
there ever since. That is 37 years. If ny math is
correct.
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Q As Chair of the Department of Ml ecul ar
Bi ol ogy, | hope |I got that right.

A Mol ecul ar M crobi ol ogy and | nrunol ogy, but
you're not the only one who gets confused.

Q VWhat do your duties entail ?

A I'"m Chair of the departnent so | have a | ot

of adm nistrative duties with respect to both
university affairs, school affairs, departnental
affairs, faculty nentoring, faculty recruitnent,
faculty pronotion, all the things that go with running
a departnent, basically, and then in addition, it's
sort of a typical acadenic appointnent, | also have ny
own research programso | have a research program
that's in viral pathogenesis, and we'll talk |I guess
nore about that later. But in addition to that, so |
spend a substantial anmount of time nmentoring people
within the lab, going over data, witing papers, et
cetera, that are related to the research conponent.
Then there's the third conponent of

education that is a nore fornmal education kind of
process, teaching the graduate |evel virology course,
I ecturing in a nunber of other courses, teaching
medi cal students m crobiol ogy, that sort of thing.

Q | don't want to bel abor what's on your CV,
but if you could just go through sonme of the
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prof essi onal societies that you belong to that may

have application to what you're going to testify here

t oday.

A | belong to societies that are relevant to
infectious diseases. |I'ma fellow of IDSA, the
I nfectious Di sease Society of America. |I'min

American Society for Virology, in fact | was President

of that organization. |'ma nenber of the American
Associ ati on of Imunol ogists. | am the other things
that are relevant. Well, I'ma fellow of the Anerican
Acadeny of Mcrobiology. I'ma fellow of the Anerican

Associ ation for Advancenent of Sciences. Then |I'm
al so a nmenber of the Institute of Medicine and al so
the National Acadeny of Sciences.

Q Wth respect to the Association for the
Advancenent of Sciences, did you hold a special
position there?

A | was, in fact I'mretiring Chair, past
Chair, something like that of the Medical Sciences
Di vi si on of the AAAS, vyes.

Q Wth respect to journals that may have sone
application to what you're going to testify to here
today, are you on the editorial board or an editor of
journals in say virology or inmmnol ogy?

A | was an editor for 10 years of the Journa
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of Virology. |I'mon the editorial boards of the
Journal of dinical Investigation of Virology, of the
Journal of Neurovirology. |'man editor of the
Proceedi ngs of the National Academy of Sciences.
Those are probably the main editorial things |I'mdoing
now.

Q VWhen did you begin studying the neasles
Virus?

A | started as a post-doc, probably in 1973 or
1974 we first started getting interested in neasles.
So as | nentioned, | went to Johns Hopkins as a post-
doctoral fellow in sort of neurovirology and
i nfectious di seases. | conbined clinical training at
the same tinme with research training during that
period of tine.

I was studying primarily encephalitis, alpha
virus encephalitis. As | nentioned, the |laboratory
was particularly, it was a neurovirology |aboratory.

I was interested in virus infections of the nervous
system

One of the diseases that has been very
puzzling and actually still is very puzzling, is a
post-infectious encephal onyelitis that can conplicate
a nunber of viral infections, but it particularly
conpl i cat es neasl es.
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1 Dr. Johnson had done a sabbatical, a period
2 of time in Peru where they were seeing actually quite
3 a |l arge nunber of cases, they had endenic neasles at

4 that tine, were seeing quite a | arge nunber of those

5 cases so we thought that would be an opportunity to

6 try and understand better how that particul ar

7 conmpl i cation occurred.

8 Subsequently we understand it as an

9 aut oi mmune di sease that occurs in close association

10 with neasles. It's not a progressive disease. It's a
11 rather characteristic disease that occurs primarily in
12 peopl e who get neasl es when they' re older, usually

13 five or ten. In that particular population in Peru

14 there was a lot of in mgration, so there were a | ot
15 of ol der people getting neasles, sort of an unusua

16 situation.

17 Q What pronpted you to study the neasles virus
18 in particular?

19 A As | say, we started because we were
20 interested in this neurol ogic conplication and we
21 thought that, as a part of that we were studying those
22 patients that had that particular conplication and
23 then conparing themto patients who didn't have that
24 complication. So those were children that either had
25 measl es with no conplications or had neasles with
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ot her infectious diseases which is the nmpbst common
conplication of neasles. So we'd stratify the
patients into these three groups basically. Then also
patients usually that had other, similar age children
that had other infectious di seases as a control group
or no di sease.

Q | can tell fromyour resune, you continued
wi th studying neasles virus. Wy did you --

A Right. Wat our initial studies found was
that, our original hypothesis was their was going to
be sonething different about the immne response to
measl es that was occurring in these children that got
the neurol ogi c conplications versus the ones that
didn't, that got other conplications.

VWhat we found is that they all had this
i mmune suppression that was very profound and t hat
occurred in association with the acute disease, and it
really wasn't different between the different
conplications of neasles. It wasn't identifiably
different in a way that helped you to try to figure
out what the difference was between them So
consequently we got interested in what's neasles
i mmunosuppr essi on, what's that biologically, and how
can you understand that particular problem Then
subsequently we got interested in other aspects. It's

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 273 of 399

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2746
GRI FFI'N - DI RECT

a fascinating disease biologically, and it's an
interesting virus. It just progressed.

Currently we're doing a lot of vaccine
studi es to devel op a vaccine that could be used in
younger children. Protective inmunity. Wat does a
vacci ne have to do in order to protect you from
getting infected? W continue to study
i mmunosuppressi on in nmeasles. W could study
cl earance, what aspect of the i mmune response is
important for clearing the virus? Those are al
questions that are ongoing at the nonent.

Q So you' ve not only studi ed neasl es virus but
you've al so studied the effects of inmmunization with
nmeasl es vacci ne?

A Absol utely, yes.

Q Do you know of f hand about how many publi shed
articles you have on neasles virus or neasles virus
vacci ne or MVR?

A | don't know for sure, but | would guess
around 100, both peer reviewed prinary publications
and review articles and chapters and that sort of
thing. | would imagine it's in that park.

Q I know this is covered a bit in your CV, but
the book, "Fields Virol ogy", what is that book?

A Well, it's sort of what nost of us consider
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the bible for virologists. It's a big, fat, two-
vol ume book that you go to that's inits fifth
edition, that you go to when you want to | ook up
anyt hing you want to know about those particul ar
viruses. |It's too fat for a textbook. It's a
reference book. It really is a reference book for
vi rol ogi sts.

Q Did you contribute to that book?

A I"man editor on that book and also |I've
witten two of the chapters, one on al pha viruses and
t he other on measl es virus.

Q How | ong have you been contributing a
chapter on neasles virus to --

A I think 1've done the neasles chapter the
| ast three editions, so the third, fourth and fifth
edition. They cone out about every four years or so.

Q Do you wite any other book chapters with
respect to neasles virus?

A I wite and revi ew book chapters regularly.
Well, I'mtrying to avoid it because they're really
time consuming. For a nunber of different other
books, compendia of articles, et cetera. |'mediting
one right now, actually, for current topics in
m crobi ol ogy and i nmunol ogy on neasles. M chae
O dstone and | are editing that.
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Q |"'msorry, with whon?
A M chael O dstone. He's a virologist in --

He al so works on neasles at the Script institute, so
the two of us are putting together, we're editing
currently a book on neasles. It's sort of an

anni versary of the vaccine.

Q I'"mgoing to ask you sone questions about
whet her you' ve been in the courtroom before and any
contacts you may have had with litigation before.

You're doing fine so far on the w tness
chair. This isn't why |I'm asking you that.
Have you ever testified before?

A I've only testified once before, which was
in a mal practice case before, it was a board in
Maryl and that hears, it's not actually a courtroom
trial, it's maybe sort of like this. There's a person
or two or three that hears a case before it,
adj udi cates, basically, nmalpractice cases. | disliked
the experience greatly, and have avoided it ever since
until now.

(Laughter.)

Q How | ong ago was that?

A That probably was 20 years ago

Q And it will probably be 20 years before
you --
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A Vell --
(Laughter.)

Q Did you ever work though, besides
testifying, did you ever work on litigation involving
MVR vacci ne?

A As | say, | have studiously avoi ded any
request to get involved in any kind of legal issue
ever since ny first experience, really until this cane
along, and | just thought it was such an inportant
i ssue to make sure that we get it right, that |
agreed. So this is one of three things |'ve been
involved with with respect to MVR

Q The other two, one of themwas in the United
Ki ngdonf

A Right. So | was involved in the UK
litigation or failure of litigation. Putting together
the information at |east for the judge in that case.

Q The information on neasles virus --

A On neasl es vaccine, right.

Q The other piece of litigation that --

A The other, and that is still pending.
There's at | east one case pendi ng agai nst Merck that
I"ve consulted with themon and witten an expert
testinony on that's here in the U S.. | think
i ndependent of this. | don't know exactly how they
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1 fit together. But that hasn't gone to trial yet. |

2 don't know what the status is.

3 Q I'd like to talk now a bit about neasles

4 virus, and right now, until | change we're going to be

5 tal ki ng about wild neasles virus.

6 Can you tell ne howw ld neasles virus is

7 spread? And we're going to put up a slide here,

8 t hi nk.

9 A The spread in a population is a respiratory
10 spread. So basically people shed the virus in their
11 respiratory tracts and that's how people, it's a very
12 infectious virus. It's one of the nost infectious
13 agents that we have, the wld-type virus.

14 Q This slide we put up is Slide 1. So far Dr.
15 Giffin has not tal ked about that yet.

16 A No.

17 Q Feel free, | just was giving you the opening
18 totalk alittle bit about wild measles virus. It

19 spreads by --

20 A It spreads through the respiratory tract, so
21 basically by respiratory droplets and bei ng exposed to
22 someone. So it's simlar to the way influenza woul d
23 spread or actually chicken pox spreads the sane way.
24 So you breathe in the virus and, as | say,
25 the wild-type virus is very infectious which is
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interesting. It's very difficult to growit in tissue
culture, but it knows how to infect people. W don't
conpl etely understand how it's so efficient at getting
fromone person to another, but it definitely is.

Q After it enters a human, what happens next?
And if you'd like to refer to the slide at this point,
feel free, if it helps.

A This is actually fromny chapter in "Fields
Virol ogy" on neasles to try to give the idea of the
pat hogenesi s.

Basically it affects the respiratory
epithelium so it's the initial cells that it cones in
contact with in the respiratory tract. Then from
there it goes to, it's carried to the I ocal |ynph
nodes. So the lynphatic tissue that drains the |ungs.
A lot of this we know from studying children, but we
al so know this from studyi ng nonkeys. This is a virus
that's very restricted to hunmans, but it does al so
af fect non-human primates and causes neasles. A
ot her animal nodels actually are not, | don't think
they' re useful for studying neasles. Mnkeys are and
peopl e are obvi ously.

Fromthe | ocal |ynph nodes, and this is a
very |ynphotrophic kind of virus, it then spreads from
the blood. So cells that get infected in the |ynph
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nodes and can | eave the |ynph node, that's what we
call a cell associated viremia in the blood. So it's
in lynmphocytes and nonocytes are the main cells that
are infected that are circulating in the blood, and
undoubtedly the main cells that are infected in the

| ynph node as well and ot her |ynphoid tissue.

Once it gets into the blood it spreads
everywhere. W know it spreads to the skin because
you get a rash. But there are often liver
abnornmalities, there can be cardiac abnormalities. It
can certainly spread to the gut. As | say, you find
it in lynphoid tissues everywhere, but also it affects
endothelial cells and epithelial cells in addition to
the |Iynmphoid types of cells. So because it does that,
you can find it in many organs.

Q Now, Doctor, on the bottomof Slide 1, you
have a series of nunbers. What do those nunbers
represent?

A Those are days after infection. As you'l
see froma couple of subsequent slides, the line is
sort of the amount of virus. |It's a crude estimte of
the anbunt of virus. So as it's spreading, you're
i ncreasing the anobunt of virus that's present in the
body in general. Then you can see the line then goes
down. That's around, the peak of the virem a and the
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spread is around sonewhere between 9 and 14 or 15 days
typically.

Q Again, this is with the wild virus.

A This is with the wild virus. This is
everything with the wild virus. Right.

Then it starts to get cleared. Then that's
a mani festation of the i mmune response once it starts
getting cleared.

Q You nmentioned that it's specific to humans
and sone non-human prinmates. Then you said you didn't
think other nodels of other viruses were that hel pful
or useful.

A That may be ny bias.

(Laughter.)

VWhat do you nean by that?

VWhat | nean by that is that there are,
monkeys get a disease that is in every way simlar.
They get a rash, in every way it's simlar, spread by
the respiratory tract, et cetera, as humans get. But
it's hard to study nonkeys and it's also hard to study
people. So nost people if they want to study this
interesting virus would like to study somet hing
smaller. A nouse would be nice. Unfortunately the
receptors that neasles virus uses are, and we'll talk
about this later, user probably two or three different
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receptors, aren't present in mce. Therefore the mce
don't really get infected. You can sonetines put it
in through the brains and get, which is not exactly a
natural route of transm ssion for the virus.

Peopl e have nmade what they call transgenic
mce which is to put the human receptor into the nouse
to see if now they could get a neasles-like disease,
but still the replication is very restricted and
again, doesn't mimc, you can't use a respiratory
tract route, et cetera. It just doesn't mmc the
di sease

Q Do you think that using, | may get the nanes
screwed up here, but do you think that norbilliviruses
conmpare to measles virus readily in ternms of how
simlar they are, what results can be expected?

A Measl es is within a subgroup of the paramyxo

variety, which includes a nunber of interesting human

pat hogens |ike munps, for instance, |ike respiratory
syncytial virus. But within the norbilliviruses,
measl es is the hunan version, the nmorbillivirus is.

As | nentioned, they're very species specific, all of
the norbilliviruses.

There are norbilliviruses that infect dogs,
cani ne di stenper; seals. The one that's nobst closely
related to neasles actually is rinderpest virus which
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1 causes a disease in cows. So it's thought that the

2 origin of neasles was noving, was a transfer from cows
3 in early herding societies into hunan. \Whether that's
4 the case or not, | don't know.

5 Those are interesting viruses. W certainly
6 | earn from studying them and they cause interesting

7 diseases in their own particular hosts, just |ike

8 nmeasl es does in the human host.

9 Q But neasl es are specific to humans?

10 A It is. And nonkeys. Because nonkeys can

11 get it naturally from humans.

12 Q You nmentioned that it hits the |ynphatic

13 tissue. Wuld that nmean that it's |ynphotrophic?

14 A Well, yes, that certainly is a primary site
15 of replication is in lynphoid tissue, but it's

16 certainly not the only site. As | say, it also

17 replicates in epithelial cells and in endotheli al

18 cells. W think we know the receptor for the

19 | ynphoid, a lot of the Iynphoid replication, which is
20 a receptor known as SLAMfor this wild-type virus, but
21 we don't really know how it gets in and what the
22 receptor is in epithelial cells of endothelial cells,
23 but those are clear targets for the virus.
24 Q Does it preferentially select tissue in the
25 gut?
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A No, as | say lynphoid tissue anywhere and it
will infect epithelial cells any place, both of which
are represented in the gut.

Q So it just spreads throughout the body.

A Yes. In fact | don't even think gut made ny
slide here, but it could be included as could the
heart which also isn't on there.

This is a systemic virus infection.

Q What about the brain then?

A The brain is interesting. W've done a
nunber, again, in connection with studies that we did
in Peru, we did autopsy studies of children who were
dying with measles acutely specifically to ook to see
where the virus is. W found it in all these places,
the usual suspects. But when we | ooked in the brain
we could find it only in endothelial cells. So we
could find brain vessels. The lining of the vessels
infected in a few people that we | ooked at. W didn't
find it initially, they use a pretty sensitive
technique, to be able to find that. But we never
found it in actually the brain tissue itself. It was
just in the vessels.

Q But it was found throughout the --

A Well, no, no. It was one here -- You could
find A positive vessels, put it that way.
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Q In these patients where you found it -- let
me step back. You found it in the blood vessels in
their brain?

A Ri ght .

Q You didn't find it elsewhere in their brain?

A No place else in the brain. And that was
also true of the patients, as | nmentioned that we were
studying that had this post-infectious
encephal onyelitis. Actually we couldn't find it any
pl ace in those individuals, but presunably they did
have this vascular or endothelial lining infection
earlier and it was just gone.

Q But could you find it in the sane patients
in other tissue in their body?

A Oh, sure. Yes, it was much easier to find
el sewhere. W had a harder tinme finding it in the
br ai n.

Q Was it wi despread?

A Oh, yes. The spleen, the lungs, the skin.
Most places, the gut. Mst places we | ooked you could
find it, particularly if you | ooked in |ynphoid tissue
that was associated with that particular organ. But
we found it in the liver. It was very w despread.

Q VWhen you | ooked in the brain did you see it
in the neurons?
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1 A No. As | say, it was only in these vascul ar
2 endot helial cells. It looked like it was unable to

3 spread out of that spot.

4 Q And | take it then not the astrocytes or the
5 mcroglial --

6 A Not in, we're tal king about acute wld-type
7 measles. We have a different story with SSPE and

8 ot her neurol ogic conplications, but for acute neasles
9 you don't find it.

10 Q | want to turn nowto the clinical synptomns
11 of wild neasles virus infection. |If you could talk
12 about those please, and what's going up now in front
13 of the Court is Slide 2, and feel free to refer to

14 that at any point during your discussion of the

15 clinical synmptons of elucidates the di scussion.

16 A We'll put all this together at the end, but
17 the clinical synmptons, the way that neasles is

18 recogni zed is usually with a rash. And so clinica

19 measl| es gets diagnosed. An astute physician in an
20 outbreak situation may be able to see Koplik's spots
21 which are little spots on the inside of your nouth in
22 children who cone in with a fever.
23 As you can see, the black Iine is the fever.
24 As | nentioned earlier, the peak of the virema is
25 occurring around between days 10 and 15. During that
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period of time is also when you start to see the
earliest synptons.

So one point is the first ten days of
infection are relatively asynptomatic. There's a |ot
of virus replication going on of synptons until
usual Iy the prodromal period which is maybe for two or
three days before the onset of the rash when there is
fever, there can be conjunctivitis, cough, some, we
call them prodromal synptons before the rash appears.
Then the rash appears and it's three or five days of
rash is typical

Q If | take it fromthis slide, when the rash
is appearing is that really towards the end part as
the infection has started to clear?

A Yes. In fact it correlates with -- The
onset of the rash correlates with the initiation of
appearance of the adaptive i mune response and the
initiation of virus clearance is occurring during the
rash phase.

By the tine the rash is over, the fever is
over, usually the child feels, assum ng no other
complications, feels perfectly fine. Hone.

Q And the line on the bottom the nunbers on
the bottomagain are --

A Days after infection
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Q Do you see diarrhea as one of the clinical
synpt ons of neasl es infection?

A Diarrhea is not uncomon, and it really
depends a | ot on what popul ation you're studying. As
| say, the populations that we've studied in nost
depth are in devel oping countries, either in Peru or
in Africa. But we certainly have done sone studies
within the U S.. But in Peru where we did the nost
i n-depth studies, diarrhea was very comon but it was
al nrost al ways due to another infectious agent. It
m ght be salnonella, it mght be shigella, it night be
ent anoeba histolytica. There were lots of things that
caused diarrhea in those --

Q That |ast one's going to give the court

reporter a fit. We'll spell it afterwards.
A But all I'msaying is that in those
popul ati ons diarrhea is a common -- there are a | ot of

things that cause diarrhea in that popul ation.
Basically what the children wi th neasles got that got
diarrhea, they generally reflected what was goi ng on
in the general population. So if there was a
sal nonel | a out break, then they were nore likely to
have that, et cetera

But usually the diarrhea could al nost al ways
be ascribed to anot her diarrhea-causing agent that was
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1 there at the same tine.

2 Q If | take that right, then the diarrhea

3 wasn't necessarily caused by the neasles, but rather -
4 -

5 A No. Diarrhea isn't a very common synpt om of
6 measl es per se. And certainly if you | ook at

7 popul ati ons in nore devel oped countries that have | ess
8 problemw th di arrhea causing agents, then, I won't

9 say diarrhea is never seen, but it's not considered a
10 common aspect of neasl es.

11 Q | want to turn to the i mmune system because
12 we touched on it alittle bit already. 1t's inportant
13 obviously to this case.

14 If you could take us through sort of the

15 timeline of what's happened with the inmune system

16 after the introduction or after the virus infection
17 with wild neasles virus. And sort of explain, we've
18 gone to Slide 3 here, and it's the sanme format as the
19 other two. |If you could just take us through and tel
20 us about the different parts of the inmune systemthat
21 are comng into play here.
22 A Right. The initiation of the inmmune
23 response, what's here is pretty nmuch what you can
24 measure in the blood of an individual with neasles.
25 But the initiation of the i mmune response is really
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starting at the time of the initial infection of the
| ynph nodes after the respiratory infection. So it's
happeni ng back at day one on this graph, although
there is nothing in here that shows that.

There are cells that are resident in |ots of
pl aces, but certainly in nucosal tissue like the
respirator tract, dendritic cells that pick up
pat hogens. | mean their job is to take up pathogens
t hat have been introduced wherever. It could be the
gut, it could be the skin, it could be the respiratory
tract. And carry those to the |ynph node where
actually you initiate the inmune response. So these
are what we call antigen presenting cells. These are
cells that know how to process and present antigen and
start stimulating T cell responses within the | ynphoid
t eacher.

So probably what's going on in the |ynph
nodes during those first few days is quite conplicated
because we know the virus is replicating, but we al so
know that the i mmune response that's being initiated,
cells the virus are replicating in are going out into
the blood. But eventually you build up enough of an
i mmune response. So you're stinulating, on this
diagramwe're tal king nost about T cells, CD4 and CD8
T cells which are getting stimulated by the neasles
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antigen. So within the whole inmune repertoire we
have a small nunber of cells that will actually know

how to recogni ze nmeasl es virus. So what you want to
do in an immune response is to greatly expand those

few cells that may be present and are neasl es virus

specific as part of the normal repertoire.

So what's happening in those first seven or
eight days is this really anplification of those cells
that are specific. |It's happening both for CD4 T
cells, it's happening for CD8 T cells, and it's al so
happeni ng for B | ynphocytes that woul d be specific for
the neasles virus antigen. Al of this is gearing up
to have an adaptive inmmune response that is going to
al  ow cl earance of the virus.

Q Just for the record, Respondent's Exhibit D
| believe is Dr. Giffin's report.

Just to nake sure | have a good
under st andi ng of what's happening with the T cells, in
your report you were tal king about naive cells and
differentiation. 1Is that what you're tal king about
her e?

A Exactly. They start out, the cells start
out naive in that they have never seen mneasles before
And so now what you want to do is select those cells
that know how to respond to neasles and that's done
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1 through this antigen presenting cell process which is
2 very conplicated in stinulating the cells to

3 proliferate, producing cytokines that allow themto

4 proliferate. There's a lot of things going on to

5 all ow t hat expansion to occur, and for that expansion
6 to be of the cells that are specific for neasles

7 virus. The ones that are going to be relevant to

8 actually recovering fromthis infection.

9 Q So essentially the body starts saying we

10 need to gear up this particular kind of cells to go

11 after --

12 A Absolutely. Measles is a nmajor challenge,
13 the wild type neasles is a nmajor challenge to the

14 i mmune system In fact it was Burnett | think that

15 says it was nature's way of figuring out who was

16 i mmune deficient.

17 Consequently, it invokes a substantia

18 i mmune response to the virus as part of that process.
19 Q What's the IgMand the IgG specify? Wat
20 does that signify with the i mmune response?
21 A In addition to the T cell response which was
22 crudely di agranmed here as CD4s and CD8s, you al so get
23 an anti body response. And as | nmentioned, T cells are
24 anongst the cells that are being stinulated in the
25 | ynph node by the neasles virus antigen resisting
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cells. then the first kind of, and they al so go

t hrough phases of devel opnent. The first phase is
that they can make IgM That's the first kind of

anti body they can nmake, and they have to go through a
differentiation process in order to make 1gG which is
what's going to be the long termresponse to neasles,
is nmeasles 1gG That process of switching fromligMto
1gG particularly the very mature 1gG response is a T
cell dependent process. So these two things are
intertwined. To get long-lived nenory 1gG you need T
cells. In addition, T cells are doing their own thing
with respect to virus clearance as well.

Q That's a concept | don't think we've heard
before. In what way are the T cells hel ping the body
switch over to 1gGif you can explainin a formthat's
easy for us to understand.

A There's two processes of differentiation for
B cells to be able to go fromIgMsecreting cells to
what | would call mature plasma cells that are naking
anti body. For protection fromreinfection, which
nmeasles is fantastic at. | mean you have |ifel ong
imunity to neasles once you've recovered fromthis
i nfection.

Q Because of the 1gG?

A Mai nl y because of the IgG So to get that
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1 long termsecretion of 1gGin the nost mature form
2 two things have to happen to B cells. They're called
3 class switch reconbination and affinity maturation.
4 Class switch reconmbination is nmoving fromlgMto |1gG
5 and there are several types of 1gG and you can al so
6 make 1 gA, but that actually involves a deletion. But
7 that's a T cell dependent process to reorgani ze
8 basically the DNA of those B cells so they now nmake
9 1 gG instead of |IgM
10 So the naive ones have IgMon their surface
11 and they are of all different varieties. Now what you
12 do is select the ones that are reacting with neasles.
13 They then get transferred to another place actually in
14 the |Iymph node, the germinal center, where these
15 mat ur ati on processes go on.
16 Affinity maturation takes a | onger period of
17 time and isn't totally independent but sort of
18 i ndependent of class switch reconbination in that you
19 sel ect, progressively select the cells that make the
20 best anti body. The ones that have the highest
21 affinity for the antigen. That process actually
22 occurs over nmonths if you follow affinity maturation
23 after this stage. That's also a T cell dependent
24 process. That's what's necessary for the long term
25 secretion of 1gG after infection.
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1 Q So basically you've got T cells working
2 here, they're working in conbination with your
3 anti body response. Your IgMis kind of a first
4 anti body response, but then after that it starts
5 switching over to 1gG Is that pretty nmuch what's
6 goi ng on?
7 A Right. And the IgMcan be neutralizing.
8 It's probably very inportant to help restrict virus
9 spread in the body after you initiate the
10 i mrunor esponse. So that's an inportant conponent.
11 But it won't be long term It might help you with the
12 acute phase but it's not going to protect you from
13 reinfection because it won't be around a |long tine.
14 Q You have a line here at the bottomthat says
15 i mmune suppression. Wat's that representing as far
16 as the inmune responses?
17 A That's one of the reasons we're sort of
18 fascinated with neasles. |It's a very paradoxical kind
19 of concept. At the sane tine all this is going on
20 wi th neasles, so you've got all these CD4 cells and
21 CD8 T cells and anti body secreting cells, et cetera,
22 bei ng produced agai nst neasles. At the sanme tine that
23 the i mmune systemis not responding normally to other
24 chal | enges.
25 So most of the deaths due to neasles are due
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to other infectious diseases. Diarrhea was one
exanple. For the npost part that's not a fatal,
diarrhea isn't a fatal conplication, but pneunonia can
be. Al autopsy studies that |ook at what causes the
death of children with neasles show that what causes
the death of children with neasles are other

i nfections, usually pneunonia. |It's often bacteri al
pneunonia, it could be other viruses, but usually it's
bacterial pneunoni a.

So there is a period of time which is
initiated during this acute phase that children are
nmore susceptible to other infectious diseases. So
this is a very clinically inportant conplication or
out conme or by product of neasles and all of the data
suggests that it's directly related, as | say
paradoxically, to the fact that the i mune systemis
so activated and so engaged in naking an i mrune
response to neasles that it is not appropriately
positioned to respond to sone new chall enge that comes
along at this sane tinme.

Q So in fact the i mune systemis working
really well in this against neasles, but it's --

A Right. As | say, that's one of the puzzles
of this, why it's intriguing to us from a bi ol ogi cal
perspective to try to understand exactly what's goi ng
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on. |It's conplicated and we don't have all the
answers, but those are the facts.

Q One of the concomitances that it |eaves the
body nore susceptible to other --

A O her infectious diseases. But at the same
time you're getting this -- | nean the inmune response

to neasles is one of the best, as | say it gives you
lifelong imunity. There have been studies that show
on island popul ations that 60 years later if you
recovered fromneasles, you' re still immune to
measles. So it's terrific.

Q W' ve been tal ki ng about each of these three
different things, the replication and what's happeni ng
in the body, what's happeni ng outside the body in
ternms of clinical responses, and what's happening with
the i mmune system separately.

I know we've put these all together to sort
of show one right on top of another so we can see
what' s happening overall. This is Slide 4.

A The main point of this in addition, just so
you know what's going on with the virus replication
you know what's going on with clinical synptons, and
you know what's going on with the immune response is
the fact that the rash is dependent on the inmmne
response. It cones at the sanme tine as the i mune
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response. Children who are i mmunosuppressed for
what ever reason, HV infection or whatever, can get
measl es without getting a rash. |f they don't make a
good i nmune response to neasles, they won't get a
rash, so it nmakes it hard to diagnose because that's
usual ly the way we diagnose neasles is with a rash.
At the same tinme as the appearance of the rash which
is coincident with the appearance of the imune
response, you're getting clearance of the virus. So
that period of tine is the real manifestation of the
measl e specific i mune response and virus cl earance
that are occurring during that period

Q Is fever in any way related to the i mune
response?

A Oh, yes. That's when you see fever. You
see fever during this rash period or just before, so
that's ny little line there that goes up just before
the rash. COten there's fever for a day or two prior
to the onset of the rash, but that is a manifestation
of the inmune response also. |In fact, again, children
who are i munosuppressed and so are not nounting this
kind of an i mmune response to neasles often do not get
a rash, but they're often thought to have had very, if
they' re even recogni zed to have neasles, it's said to
have been very nmild, that they weren't really very
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sick. In contrast, | don't know how many people in
this room have had neasl es, but nost people who had
natural mneasles remenber it. |It's one of those

di seases that you renmenber because it's a very, you're
really sick. You're in bed for a few days. [It's just
an unusual observation that if you don't get a very
good i nmune response because of whatever congenital
thing, you won't get as nuch fever, you nmay not even
get a rash at all, so neasles will appear to have been
very mld.

Q Wth respect to, switch back to the i mmune
system You in your report had explained different
phases to the i mune response.

W' ve gone to Slide 5 now. This may help
take us through the different phases.

A This isn't nmy diagram this is a rather
cl assic diagram of what happens during a viral inmune
response, but | think it's very relevant to discussing
t he i nmunol ogi ¢ aspects of this particular case
because the i mmune systemis not static. The imune
systemis changing all the tine, and that's perfectly
appropriate. This diagrans the kinds of things that
are going on during a virus infection. This is just
sort of a generic virus infection. So we talked a
little bit about this in the neasles context, but the
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beginning is the entry of the virus, as you can see on
the far left, and then these i nnate defenses. And
there are a nunber of innate defenses that can cone
into play for virus infections. One of them there
can be production of cytokines. The nost inportant
cytokine for nost viral infections that help to sort
of restrict virus replication is a production of
interferon. Interferon is very conmonly produced
during some of these early phases.

It may not be produced, we can't find it in
measl es. So a nunber of viruses that are particularly
pat hogeni ¢, actually, have figured out how to bl ock
the interferon response in order to have a better
chance of really causing a nore severe di sease. And
wi | d-type neasl es appears to be anongst those viruses
that can do that.

But you're marshaling macrophages. There
are cytoki nes bei ng produced that are inportant for
the devel opnent of the T cells, et cetera, so the
early phase of innate defenses and induction of the
adapti ve response are all sort of blended together.

Q Is this what you' d describe as the initial
phase or the first phase?
A Right. This is the initial phase.
One of the inmportant things during that
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1 i nduction of the adaptive response and during the

2 adaptive response is that you produce very |arge

3 nunbers of virus-specific |ynphocytes, both CD4 and

4 CD8 cells, undoubtedly in the |ynphoid tissue we can

5 measure it nost easily in the blood, so a very large

6 proportion of the T cells that are circul ating nmay be
7 directed against neasles. W're all challenged wth

8 all sorts of different -- W need cells that do other
9 thi ngs, not just neasles.

10 So one of the things that happens during

11 this |ate phase is, the nmenory phase, is that you have
12 to shut off that imune response. Once the inmune

13 response has sort of done its job and cleared the

14 virus, then you need to decrease the nunber of cells
15 that are actually specific for that particular virus.
16 That dramatically decreases ten-fold at

17 least. Then you're left with, this is the |ast phase,
18 which is called the menory phase. There will be a

19 much smal | er popul ation of cells than there was at the
20 peak that are those nenory cells that stay there, they
21 continue to circulate. They're the antibody secreting
22 cells that we tal ked about. That's one group. They go
23 nmostly to the bone marrow, but there are also T cells
24 that are nmenory cells. If that individual neets the
25 measl es virus again, then those cells go back into
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action basically
Q So far we've just been tal ki ng about the
wild virus. | want to turn nowto the vaccine virus,

the attenuated virus. Basically we're going to talk
about how it may be different fromthe wild neasles
virus. What does it nean when one says attenuated
virus? \What does that nean

A That neans a virus that's lost its
virulence. Usually it's been specifically attenuated,
so virulent virus by definition here is a virus that
can cause the disease neasles. The attenuation
process that was used in neasles, it's probably
simlar. It was a very classic --

Q This is how they nade --

A This is how they nade the vaccine, to nake
the vaccine virus. As | mentioned, the virus is
specific for, it's a very human primate tropic virus
basically. The process of adaptation for this virus
was to adapt it to grow in the non-human cell.

The idea was if it now | earned how to grow
in something else, in the neasles case it's chicken

cells, so they adapted it to grow in chicken enbryo

fibroblast. Once it now grew very well in chicken
enbryo fibroblast, it no | onger grew so well in human
cells.
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So one of the things that it's done is
actual Iy changed the kinds of receptors that it can
use and as | say, | don't think we still know what the
receptor is on chicken cells, but there's a CD46 which
was the first receptor that was recogni zed for
measl es, is actually recognized mainly by the vaccine
virus and really not by the wild-type virus.

VWhat was the wild-type virus receptor?
SLAM CD150 if you want a CD nunber

And the vaccine is 467

> O » O

CD46. That was the first receptor that was
recogni zed, and that's not surprising because as |
menti oned at the beginning the wild-type virus doesn't
grow very well in the kinds of cells that we use in
tissue culture. It's a pain to get enough of it.

So the viruses that grow very well and that
everybody studi es because they're easier, are these
tissue culture adaptive strains or vaccine strains for
the nost part. So a lot of the literature on the in
vitro studies of neasles are really the vaccine strain
of neasl es because you can work with it nuch nore
easily than you can with the wld-type virus.

Q You were nmentioning that it's changed its
properties now and | think you were saying it doesn't
replicate as well?
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A It doesn't replicate nearly as well when you
inoculate it into a person or a nonkey. So it
replicates to a nmuch | ower degree. As | say,
paradoxically, if you look at it in tissue culture it
replicates better than the wild-type virus so there's
clearly sonething we don't understand here. But if
you look at it in a person or a noney, the replication
is alnost, the virema is al nost undetectable for a
vaccine strain of virus conpared to the wild-type
strain which causes this huge viren a.

Q I think you had a representation of that.

A | do.

Q This would be Slide 6.

A This was an experinmental study that we did
whi ch was conparing lots of strains of neasles virus.
It was during a tinme that we were trying to identify a
strain that we could use to infect nonkeys that would
give us disease, that would give us a rash and a
virema. So this is just the nunber of infected
cells, basically, in the blood. The big peak, which
is labeled wild-type is the kind of virem a you get
when you inocul ate the wild-type virus into a nonkey.

There's another tissue culture adapted w | d-
type strain which is not conpletely attenuated, gives
us the mddle thing. Then there's a whole bunch of
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vacci ne and vacci ne-derived strains which are all at
the bottom It was only every once in a while in one
or two nonkeys on one day or another that one night be
able to detect neasles virus. So the amount of
replication of the virus is very much decreased
conmpared to what happens with the wild-type virus.
That was one of the things, nmany things were probably
accomplished with attenuation, but this is probably
the nost critical in that it no longer really caused
nmeasl es, but it replicated enough that it induced an
i mrune response to neasl es.

Q And Bilt stands for?

A Bilthoven is a town in Holland where the
virus came from In Chicago 1, it was during the
outbreaks in the United States in '89 to '91. That
was a wild-type virus that was isolated then, but
subsequently has been adapted to grow in tissue

culture. Bilthoven we can only grow in cord bl ood,

mononucl ear cells. |If we growit in anything else it
becones attenuated. It loses its ability to cause
di sease

Q You tal ked about the receptors. Can you
predi ct based on what you know about the differences
that you tal ked about between the wild-type and the
vacci ne type, can you predict sort of differences in
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clinical presentation or immune response?
A Vell --
Q Bet ween t he two.
A The vaccine strain generally doesn't cause

disease. And we're also inoculating it subcutaneously
and the natural infection is obviously coming in by
the respiratory route. There's no evidence of

transm ssion of the vaccine virus fromone person to
another, in contrast to the polio virus vacci ne or
somet hing, other live virus vaccines sonmetines are
transm ssible fromone individual to another. But
that's never been denonstrated for neasles, and it's
probably just because it doesn't replicate in the
respiratory tract very well.

Even for wild-type neasles, all the major
respiratory infection is occurring during that period
of di sease rash, even though it cones in through the
respiratory tract it has to actually circulate back to
really get a lot of virus production in the
respiratory tract itself. For that person, the person
doesn't becone infectious for another individual until
that, just a few days before the rash onset.

Q Wbul d you expect the conplications of wld
virus to be the sane as those you' d seen in vaccine
virus based on the differences you' ve observed?
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A | certainly wouldn't think that you' d see
anything with the vaccine virus that you hadn't seen
with the wild-type virus. As a recognized
conplication of wld-type neasles.

But | think you woul d expect that the
conmplications wuld be dramatically di m nished, and we
know that, for the vaccine virus. There is no
clinically inportant inmunosuppression that occurs, no
i ncreased susceptibility to other infections, so the
mani f estations, a small percentage of children, and
this child was one of themgot a rash after neasles
vacci ne, so that's naybe ten percent of people will
get a rash. Most children get sone fever actually,
and it's again, five to fifteen percent that get a
fever of 103 or nore. So to get a fever that would be
consi dered significant. But still that's a snall
proportion, but it's also a |large proportion of people
who, of children who get a rash and fever, this
particular, with the current vaccine. But as | say,
the inportant conponents of neasles and the
conmplications of neasles don't occur with the vaccine.

Q One of the conponents that's had a | ot of
focus here of at least the wild viruses,

i mmunosuppr essi on, we tal ked about that. Do you see
t hat i munosuppression with the vaccine virus?
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A As | nentioned, you don't see clinically
rel evant i munosuppressi on. | munosuppression in

wi | d-type neasles, the reason that we focus on it is
because of this increased susceptibility to other
infections. That's why it's inmportant. 1It's not

i nportant because you | ose skin test responses or
because your |ynphocytes don't proliferate very well
invitro, and there's lots of |aboratory

mani f estati ons of the i mmunosuppressant during wild-
type neasl es.

If you take the | ynmphocytes of sonebody who
has been vaccinated with the neasles vacci ne and then
| ook for any |aboratory evidence of changes in the
| ynmphocytes that are circulating, you could find
those. They're not nearly sa profound or as easily
found or as reproducible as they are in the wild-type
di sease. But you're inducing an i mmune response.
That's the reason to give a vaccine, is to induce an
i mmune response to neasles. So that's happening and
you can docunent that by |ooking at the changes in
the cells that are occurring or present in the bl ood.

Q Do you see an increased susceptibility to
infection after vaccine?

A No, there's no evidence of that and that's
been | ooked for quite carefully in quite a few studies
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totry to ook and see if there is any increased
susceptibility to other infections. No study has
found that. There's just no clinically inportant,
there's not really i mMmunosuppression in a neani ngfu
way that occurs with the vaccine, put it that way.

Q Does the vaccine virus, the
i mrunosuppressi on that goes along with it, seemto
i npede the body fromclearing the vaccine virus?

A No. As | say, | wouldn't call what the
vacci ne does i mmunosuppression. Again, it depends on
how you're going to define the term but there are
some i nmunol ogi ¢ changes that occur coincident with
t he vaccinati ons, which are also coincident with
i nduci ng the i mune response to neasl es.

Q Turning to the specific facts of this case,
on Decenber 20, 1995 Mchelle Cedillo received an MVR
vacci ne. From what you' ve seen, is there any evidence

that she nmounted a normal inmune response to that

vacci ne?
A There are a couple of pieces of evidence.
First of all, she got a fever and a rash which is a

mani f estati on of the i mmune response. But nore
inportantly, she got an 1gG response which was still
present at |east two years |later which is when it was
| ooked for, which neans she established this nenory
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1 i mrune response which requires both Cb4 cells and

2 anti body as a part of that nenory response, and if you
3 don't get a good inmune response to the neasles

4 vacci ne t he usual evidence for that is |lack of

5 anti body response or lack of an 1gG response to the

6 vacci ne.

7 Q | take it fromwhat you just said that the

8 fever and the rash that Mchelle had about seven days
9 afterwards, you're attributing to the vaccine?

10 A | think that makes a | ot of sense. There's
11 no way to be sure.

12 Q There's been an assertion that neasles virus
13 in the gut could attach to nobnocytes or macrophages in
14 the bl ood and enter the brain?

15 A | don't understand how that is going to

16 happen. There's basically, there's antibodi es present
17 which is going to prevent the virus noving from one

18 cell to another. That's an antibody's job is to

19 neutralize that virus frominfection. The thought
20 that it would attach to the outside of a cell and then
21 move into the brain, | guess | just don't see why that
22 woul d be happeni ng.
23 Q There's a claimin this case that the
24 vacci ne strain, neasles virus, was able to persist.
25 One piece of evidence that's being | ooked at is what
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1 is purported to be the recovery of neasles virus RNA
2 by way of PCR testing, froma gut biopsy sanple.

3 I know you've di scussed PCR, your own

4 concerns about the PCR testing in your report on page
5 seven, and | don't want to go back through that

6 because the Court has already heard a | ot of testinony
7 on PCR

8 VWhat 1'd like you to focus on is one aspect
9 of the PCR test result in this particular case that |
10 think you had sonme concerns about, and that is the

11 copy nunbers. Wat is the significance of copy

12 nunbers in the Unigenetics test results to you?

13 A The only shred of evidence as far as | can
14 tell that neasles would have anything to do with this
15 child' s disease is that one piece of PCR data. That
16 has to be | ooked at carefully. As you already said,
17 there's already been plenty of testinony, which

18 wasn't here for, but |'ve heard about, that would cal
19 into question the | aboratory and the data, et cetera.
20 In addition what | eaps out at ne is that
21 it's not a biologically plausible nunber. That nany
22 copy nunbers of a virus in the amount in the tissue
23 that they | ooked at would nean that it would have to
24 be an overwhelmng infection. It would have to be
25 more virus replicating in that piece of
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gastrointestinal tissue that was biopsied than is
present at the peak of wild-type nmeasles virus
i nfection.

The fact that there's no pathology that's
simlar to measles. | mean neasles pathology is very
characteristic. It causes syncytia, it causes
i nclusion body formation, it would cause inflanmation.
There are a lot of things you would expect to see if
you have that much neasles virus infection in a piece
of tissue.

To ne, that just wasn't a biologically
pl ausi bl e nunber and woul d be one that would be called
into question. 1'd like to see a repeat, or to know
that they were able to anplify it. |If they had that
much virus they ought to be able to easily amplify it
fromother portions of the genone, not just that one
primer set that worked. |If you have a lot then
there's no problemw th being able to, frankly you
probably ought to be able to isolate it and grow it.
But nost people don't try to do that. But you ought
to be able to stain for it, you ought to be able to
see it making protein if there's all that nuch virus.
You ought to be able to see it by lots of different
ways than just a PCR nunber.

Q Wul d you expect to see it in other places?
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A | can't imagine why in the world it would
only be in the gut, but yes. |If you have that nuch

virus in one place it's hard to inmagine why it would
be only in that one little spot.

Q I know neasl es, we've already heard
testinony, neasles virus is known to persist on
occasion in humans. Can you describe what happens
when neasles virus persists in a human?

A Yes. There are well characterized di seases
that are associated with neasles virus persistence, so
there's no doubt that that can happen. The nost
classic exanple i s subacute sclerosing
panencephalitis, SSPE, but there's also -- well, we'll
discuss SSPE first. That's wild-type neasles that
does that.

Q It's not known to occur with vaccine virus?

A No, in fact all cases of SSPE for which
there has been suspicion that it has been caused by
the vaccine virus have all been proved to have been
caused by the wild-type virus.

In that case what | think happens, we don't
really know because SSPE occurs 7 to 10, the clinical
synpt ons of SSPE occur 7 to 10 years after the neasles
virus infection, and it's a relatively uncomon
conplication, maybe 1 in 10,000 children. And it's
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mai nly children that got there wild-type neasles
infection at a very young age. So nost of the cases
are children, when people can docunent when they got
their measles, they were less than two at the tine
they got the wild-type infection.

Then they' re normal, or apparently normal,
for year until there start to be sone usually
deterioration in school performance and that sort of
thing or sonme other first signs or synptons of the
disease. And at that tine when the persistent
i nfection which is in the nervous systemis diagnosed,
it's very wi despread.

So ny assunption of the pathogenesis, and as
I say, we never are able to | ook, we don't have any
animal nodels for this and we can't identify these
kids at the time they get their infection and then
find out what's happening, is that the virus probably
enters the brain in those children at the tine of the
original infection. Again, often these children are
said to have had m|d neasles, so you wonder whet her
they nounted a really appropriate immune response at
that tine. Then the virus, it must just replicate
very slowy and spread very slowy through the nervous
system through all those years and eventually the
thought is it builds up to a threshold that is enough
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damage and enough virus replication that there are
sonme synpt ons.

Once that occurs, as | say, the virus is
very wi despread and essentially all of those children
die, usually within a year or two of the onset of the
neur ol ogi ¢ synpt ons.

Q VWhat are, you nentioned sonme intellectua
deterioration. Wat are the other --

A Intellectual deterioration. There are
movenent di sorders. One thing that's known as
myocl onus is a comopn one. They eventually becone
mut e and bedridden. Really pretty profound and
progressi ve change over that period of tine. There's
characteristic EEG abnornalities, what they call birth
suppression pattern. So one of the ways of trying to
diagnose it is that way. Another way to diagnose it
is they often have very very high | evels of antibody
in the cerebrospinal fluid indicating that they're
maki ng an i nmune response locally to the virus that's
present in the nervous system Those are all the
ki nds of things one | ooks for.

The i maging CTs or MRIs show big ventricles,
shrinking brain, basically.

Q Necr osi s?
A Well, yes. You're getting cell death
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presumably due to the infection, the w despread
infection that's in the brain. So it's really quite a
characteristic picture which fortunately has
essentially disappeared fromthe U S. with

i muni zation. W basically don't see this diseases
any nore.

Q The course of the neurol ogic synptons you're
tal ki ng about fromthe onset to the end point was
about a year?

A It's a year to two years. There are
occasi onal heroic nedical care, et cetera. There are
occasi onal individuals who survive |onger than that,
but that's the usual picture.

Q Does the condition ever not result in death?

A I don't know of any case reports where that
is the case, where there wasn't eventually death. As
you can i magi ne during the time, and there are nany
parts of the world where this remains a very inportant
neurol ogi ¢ di sease. Turkey happens to be a
particularly good exanple. They have clinicians who
are interested in studying it. So there have been a
lot of clinical trials to try to treat the disease
with riboviron or interferon or different things to
try to intervene, but these are all anecdotal case
reports, and since the duration of the disease is very
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vari abl e, know ng whet her your intervention actually
hel ped or not isn't clear.

There are certainly case reports that the
children did better for a while with these treatnents.
I don't know of any cases of recovery where there
hasn't been some sort of antiviral treatment that is,
as | say, not recovery but inprovenment of sone
variety. | think it's only ever occurred in the face

of sonme sort of antiviral intervention.

Q Recovery, was the recovery sufficient to --
A As | say, it's usually a slowi ng of the
downhill course is usually the kinds of things that

are being described. The person quit deteriorating as
fast as they had been before.

Q Pat hol ogi cal |y, what's happening with the
cells here? Wat changes would we see at that |evel?
A As | nentioned, there's very w despread
i nfection, either when you do a bi opsy because sone of

these children do get diagnosed by brain biopsy.
O hers you see an autopsy. But there's very
characteristic inclusion body formation that you see
in the infected cells in the nervous system And as |
say, if you stain for virus antigens, it's everywhere.
This is not hard to find, let's put it that way.

Q When you do these bi opsies have you seen any
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1 preferential effect of the neasles virus on astrocytes
2 or mcroglia?

3 A It affects both neurons and the glial cells,
4 so both are affected. | think that nost of the

5 deterioration is due to death of neurons. That's

6 what's really causing the neurol ogic deterioration.

7 Q It's actually cell death in neurons.

8 A Yes. I'msure even the ones that are stil

9 alive aren't functioning too well with all this

10 measl es virus in them You can stay alive and not do
11 so well.

12 Q You nentioned, what was SSPE and | don't

13 want to cut you short if there's anything nore on

14 SSPE, but there was another instance of persistent

15 nmeasl es virus?

16 A The other places it can persist, and this
17 is, or the other situations in which it can persist.
18 So that's, as far as we know, are nornal children that
19 have gotten neasles and then get this very prol onged -
20 -
21 Q The wild neasl es?
22 A The wild nmeasl es, and then with SSPE.
23 There' s anot her whol e group of people who
24 get, again, nostly children, that can get neasles and
25 devel op a persistent infection. Those are children
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that are inmune conprom sed. There are nunerous
reports in the literature that inmune conproni sed nmay
be because they have cancer, or because they have a
congeni tal i mmunodeficiency or because they have H V
infection. There's a wi de range of ways that you can
have an i mmunoconprom sed indi vidual who then gets
measl es.

VWhen that happens, again, this is the
category of person that nmay not develop a rash, they
basically don't nount an adequate inmune response
because it's usually, it's alnost always children that
have a deficit in cellular imunity. They nmay have a
deficit in both cellular and hunoral or antibody
i munity but usually it's cellular imunity. Those
children --

Q ["msorry. Wat magni tude of inmmune
depressi on or suppression --

A This is profound. This is profound i mmune
depression

As | say, sonebody that might be on
chenot herapy or may have a | ynphoma or have | ate stage
H'V infection. so this is pretty profound
i MuUNosuppr essi on

Those i ndividual s can devel op progressive
measl es virus di sease which usually manifests itself
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1 within, usually within nonths. So the virus again

2 replicates relatively, or it causes its disease over

3 sort of a slow course, but it's a sl ow course over

4 months. So the nbst conmon presentation, they can

5 present either wi th neurol ogic disease and neurol ogic
6 deterioration, or with pul nonary di sease and a gi ant

7 cell pneunonia, so respiratory problenms. Those again
8 are progressive. Those all end in death and usually

9 appear, as | say within weeks to nonths after the

10 exposure to neasles or the recogni zed exposure to

11 wi | d-type neasl es.

12 Q So this is much nore rapid than SSPE?

13 A Oh, much. Mich. Yes.

14 Q And you touched on the inmune suppression

15 and the level of it, in this case do you see any

16 evidence, it's been postulated there's an inmune

17 suppression. Do you see any evidence of imrune

18 suppression of the nature that you're tal king about in
19 t hese neasl e i ncl usi on body cases?
20 A No. At least during the first year of life,
21 or whole history, there's really not been an increased
22 susceptibility to other infections. Usually these
23 children are susceptible to multiple infections. And
24 certainly the congenital inmmunodeficiency ones or the
25 H V i nfected ones, have had other infections along the
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1 way. Measl es, even neasles vaccine is contraindi cated
2 inachild with congenital immne suppression
3 But | didn't see any evidence in her history
4 that she -- and she got sone other live virus
5 vacci nes. She got a polio vaccine, for instance. So
6 no indication that she had any problens with any of
7 those. 1In fact she nounted perfectly appropriate
8 i mmune responses to the vaccines that she received.
9 Q You nean these ot her ones?
10 A The other ones. |If you | ooked at polio or
11 what ever .
12 Q Just to take a little aside here, you tal ked
13 about HI'V. | think there's been sone evidence
14 i ntroduced about H V patients who recei ved neasl es
15 vaccine virus and how long it would take for themto
16 clear the neasles vaccine virus. Are you famliar
17 with any of those studies?
18 A We've done a | ot of studies on cl earance,
19 per se, of the vaccine. W've done a |lot of studies
20 on the induction of the i mune responses to the
21 vaccine. |'mmxing up nmeasles virus, the wild-type
22 and vacci ne.
23 If you tal k about vaccine virus, there's at
24 | east one case, and |'msure there are, | know there's
25 nmore than one, but the one that alerted everybody was
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a col |l ege student who actually got reinmunized with
measl es vaccine at a tine, and he was H V i nf ect ed.
This was before we the good antiretroviral therapy
that we have now. He basically had AIDS. He had a
very low CD4 T cell count. But it was al nost a year,
during the subsequent year he devel oped progressive
respiratory synptons and eventually died of a
pneunpnitis and at autopsy it was due to neasles
vacci ne virus.

So over that year he was unable to clear the
virus that he was immunized with.

There are other cases of HV infected
i ndi vidual s who got the vaccine -- when they're very
prof oundl y i nmunosuppressed, that then devel oped a
progressi ve di sease.

However, because wild-type neasles is such a
severe disease in HV infected children, it is
general ly recommended that children receive the
measl es virus vacci ne even though they' re HV
infected. In Africa they give it even at a younger
age. They try to nove the age down to six or nine
mont hs, mainly because the i mmune suppression for HV
is progressive over tine. The thought is if you can
i muni ze themwhile their inmune systens are still in
fairly good shape you'll get a good response to the
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vacci ne and you won't get any conplications.

Q In these individuals that you're talking
about, | understand the neurol ogi c outcome was death
ultinmately.

A Right. So was the respiratory outcone
usual ly.

Q Did you ever see a neurol ogi c outcone of

autismin these cases?

A No, that's never been reported. And I
haven't seen it, no.

Q That's true either with the wild virus and
t he vaccine virus?

A Right. No, autismwas not a recognized
conmplication. There's neurologic conplications, but
none of themare autismfor wld-type virus.

Q Do you believe that in this case the MW
vaccine nore likely than not caused Mchelle's autisnf
A No. | think there's no evidence that it

di d.

Q The pat hogenesis that was proposed here that
measl| es vaccine virus persists, it replicates and
causes diseases in both the gut and the brain, is
there biologic plausibility to this pathogenesis
that's been laid out?

A | don't think so. | really do not see how
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you can put all this together. There's no evidence
that she has neasles virus infection in the brain by
any of the criteria that we'd like to |ook at. First
of all, perfectly normal EEGs. An EEG shows sl owi ng
which is not a characteristic feature of neasles virus
infection of the brain, a normal inmaging, not a
progressi ve neurol ogi c disease, a pretty stable
deficit that's been there for --

Q Just to take a step back into sonmething a
little nore general. In general, a proposed
pat hogenesi s where neasl es vacci ne virus persists,
this is the proposed pathogenesis. It persists, it
replicates, enters the brain, and causes autism Do
you see biologic plausibility fromwhat you understand
of neasles virus, both vaccine or wild, for that

postul ate?

A That is -- | nean --
Q Now causal autismwe tal ked about --
A We know a | ot about what neasl es virus does

when it gets in the brain and none of it is autism
and none of the things we know about does she have.
So we know what neasles virus |ooks I|ike.

Q Taking a step back to this case with
somet hi ng nore general because the Court al so needs to
have evi dence here for sonething to apply to other
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cases.

A Sur e.

Q The basi c pathogenesis that's postulated in
terns of vaccine virus causing neasl es that persist,
enters the brain, and causes autism Do you see
biologic plausibility for that?

A | do not.

Q VWhat's the worldwi de nortality for neasles

virus?
A It remains the second nost conmmon cause of
vacci ne preventable death in children worldwide. It's

al nost 500, 000, 450,000 | think is the current
estimated nunbers of deaths that are occurring
wor | dwi de due to neasl es.

We forget in the U S what a serious disease
it was and why it was such an early target for the

devel opnent of a vaccine, because the norality is

substantial. And the nortality is substantial, even
in devel oped countries. |It's less in devel oped
countries, but it's substantial. And if everybody

gets it, that's a | ot.
Q Thank you.
MR MATANCSKI: | have no further questions
at this tine.
SPECI AL MASTER HASTI NGS: Let me ask both
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counsel, is it your preference that we go ahead and
finish with Dr. Giffin tonight?

MR MATANOSKI: It's certainly the
governnent's given Dr. Giffin's schedul e.

SPECI AL MASTER HASTINGS: Al right.

Ms. Chin-Caplan, do you want to go ahead?

M5. CH N CAPLAN:.  Sure.

CRCOSS- EXAM NATI ON

BY M5. CH N CAPLAN

Q Good afternoon, Doctor.

A Hi.

Q Doctor, you have these slides that you
presented to the Court. Wuld it be fair to state
fromthe slides that you presented that the period of
maxi mum vi rem a coi ncides with the period of
i mMunosuppr essi on?

A No. I mrunosuppression |asts for a much
| onger period. This little graph really only shows
the acute phase of neasles. You can detect these
changes in i mmune responses, these increases of
susceptibility other infection during the acute phase,
but actually it continues for three or four nonths
after that.

Q My question was actually a little nore basic
than that. From what we see on page four here, it
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seens that the period of maxi numvirem a which is
somewhere between | think it said 9 and 14 to 15 days,
is also the timefrane when one starts to see

i mrunosuppr essi on?

A Yes, you may even be able to see it before
t hat.

Q It's just not clinically evident at that
time, correct?

A It can be. The time that children are
getting their secondary infections is often during
this period of the rash and shortly thereafter that
these conplications of pneunpnia and that sort of
thi ng occur.

As | say, it's a very paradoxical thing
because they're nmaki ng a wonderful immune response to
nmeasl es and clearing of neasles, but it's these other
i nfections that they're nore susceptible to.

Q You indicated also that the period of
i mrunosuppression | asts |longer than the period of
maxi mum virem a.

A In the wild-type disease it does. In
vaccine, as | say there's no i nmmunosuppression really
i n vacci ne di sease, but any imrmnol ogi c abnormalities
that you can find are nore confined, put it that way.

Q For the wild type, how | ong does the period
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of i mmnosuppression |ast?
A W' ve | ooked out, | guess it depends on how

you're going to actually define it, but there's
i ncreased susceptibility to other infections certainly
for a couple of nonths after apparent recovery.

Q You indicate that increased susceptibility
for other infections were a couple of nonths after
what tinmefranme?

A After the clearance of the rash.

Q So roughly when the rash appears, about
seven days afterwards, the individual would still be
susceptible to infections for a period of two nonths
aft erwards?

A Ri ght Cbviously it's varying fromindividua
to individual, but if you ook at -- | think anybody
that's going to count neasles and neasl es-rel at ed
deaths will often, which as | say are nostly due to
other infections, is usually in that two to three
month tine period fromthe tine of neasles rash, or
recognition of neasles.

Q Does the i mune system still denonstrate
sone sort of abnormalities when it's nmeasured after
that tinmefranme?

A After the three nonths or so?

Q Yes.
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1 A We've not, I'mtrying to think of what Kkinds
2 of studies. | suppose it depends on what you nean by
3 abnormalities. And if you're |looking at skin test

4 responses, so a loss of the tuberculin response which
5 is cormmon by the tinme of the rash. That takes about a
6 mont h before that comes back. Four to five weeks

7 before that's normal again.

8 So different paraneters are going to be

9 different over different tinmeframes. As | say, we

10 nmostly are concerned with this increased

11 susceptibility to other infections.

12 During all this normal, what was really a

13 normal i mrune response to neasles, you have a | ot of
14 changes in cells that are occurring and the kinds of
15 cytoki nes they're making, et cetera. Those things

16 gradual Il y change over tine.

17 We've certainly followed children out for

18 three nmonths is usually about as |ong as you can

19 usual |y get parents to bring back children after
20 they' ve recovered fromneasles if you' re going to do a
21 study. So you still may be able to find sone
22 cytokines that are high at that point conpared to
23 control children. So it's a gradual sort of going
24 back to what you m ght consider a baseline after
25 maki ng this i mmune response.
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Q So there's a gradual return to baseline
after approximately three nonths, but you indicated
that you still see things |ike el evated cytoki nes
present for |onger --

A In an occasional child you could. But three
months is sort of the outer limt. But | won't say
that if you | ooked at five or six -- Mst studies stop
at a nonth, but we've carried studies out for three
nont hs.

Q The el evated cytoki nes that you see, what
type of cytokines are they?

A W didn't really go into all these different
things that are happening with the inmune system
during that period of tine. But -- Can you put that
one back up? | guess you just need -- yes, that one

If you ook at the CD8 T cell response on
the bottom that's a very up and down during the rash.
And again, all of this is |ooking at what's goi ng on
in the blood because that's what we can sanpl e.

So CD8 T cells are greatly expanded and t hen
they' re quickly brought back. Those are the cells
that are probably nost responsible for clearing the
virus in that top graph. They actually can kill cells
that have a virus infection. But if you |look --

MR, MATANCSKI: This is Slide 4.
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THE W TNESS: Excuse ne. Yes.

But CD4 cells have a nuch nore conplicated
role in-- 1 nean CD8 T cells al so produce cytokines,
but CD4 cells have been nost thoroughly studied and
their main job is to produce cytokines.

So early on during sort of that sanme tine
you're seeing an elevated CD8 T cell response, you're
seeing what we call, and | know it's been discussed
here before, but a Type 1 CD-4, a T-Hel per-1 type of
response and T-Hel per-1 cytokines that are being
produced -- interferon ganma, |L2 are produced during
this acute phase.

Then those get, as | say, one of those
things that have to happen is you have to shut down
all of those cells so you can put things -- You have
to do two things. First of all, you want to mature
that anti body response, so that's another job of CD4 T
cells. The ones that are nost inportant for producing
the cytokines that are nobst inportant for the anti body
response are the TH2 cells.

Those are produci ng cytokines like IL4,

I L13. There's another group of cells which are called
regulatory T cells which are probably the ones that
are hel ping to cal mthings down, bring things back
down nore cl oser to baseline which produce 1L10.
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We coul d neasure, so those cytokines tend
to, there's a shift over to the TH2 type of an i mune
response which makes an awful ot of sense. First of
all, you need to mature those B cells in the best
possi ble way for long termprotection, and you al so
need to danpen down that acute inmune response. So
both the regulation and the B cell maturation are
things that are happening really after apparently
there is recovery fromthe infection. Soit's all a
totally normal response to nmeasles. But it involves
all these different normally produced cytokines.

Q So when the period of imunosuppression
begins, is there a skewi ng towards TH2?

A The i mmune suppression really start before
that, but it can still be present during that tinme,
and t hat skewi ng may have sonme role in the
i mrunosuppression. As | say, imunosuppression, a |ot
of us have studied it and it's a very conplicated
process. W don't fully understand it. But certainly
one of the jobs of the TH2 cytokines is to down-
regul ate, macrophage activation, and down-regul ate the
type 1 T cell response. That type 1 T cell response
may be inportant for another, if another virus cane
along. That may be one of the reasons that there's an
i ncreased susceptibility and it's certainly one of the
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hypot heses that we have out there. | don't think it's
the whol e story. There are other hypotheses, that
there are just not enough cells, the cells get killed
of f, that kind of thing, but those are pretty
transient.

Q VWhen you have a TH2 skewing, is that an
i ndi cation that should the body encounter another
pat hogen that it mght not be able to clear it as
wel | ?

A It's hard to know. |t depends on what that
pat hogen would be. As | say, we don't have a good
under st andi ng of how much that TH2 response is
contributing to the i mune suppression, per se, and
the increased susceptibility to other infections
versus just being totally a nornmal response.

Those studies are basically inpossible to
do. There's no way to chal |l enge sonebody and do a
conpari son of whether they got infected or didn't get
infected. Those were the kinds of studies that we
were doing in Peru, trying to |look at children who got
pneunoni a and ot her conplications versus the
neur ol ogi ¢ di sease, versus they had no conplications
at all. Fromthis point of viewthey all |ooked the
same. That suggests that maybe there's sonething el se
that is really accounting for that increased
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susceptibility to other infections, and it nmay be
somet hing as sinple as one of the places a virus
replicates is in the respiratory tract. |If you have

damage to the respirator tract then, as | say
pneunonia i s the nost common conplication, that you
fend off respiratory pathogens |ess effectively.

So | don't think we really have a good
under st andi ng of how these various things relate. W
can describe what's there, but ascribing any one of
themto the actual increased susceptibility to other
infections is difficult.

Q Wuldn't it be fair to state that with TH2
skewing there's less THL to clear viral infections?

A THL cells are not what clear this virus
infection, and it doesn't nmean that you can't induce
those THL cells if another virus infection cones
along. So neasles induced is a perfectly good THL
response, and then the | ater phase shifts, basically
the THL to TH2 shift occurs.

This may be comon for many virus
i nfections. For whatever reason, people have really,
for acute virus infections people have really only
studi ed neasles. That's probably because we're
studyi ng neasl es.

We know that this increased substitutability
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to other infections occurs with a ot of other viral
i nfections. Chicken pox is a good exanple. Influenza
i s anot her good exanpl e.

So there are lots of viral infections, but
the real conplications are secondary infections, other
i nfections that occur, not the original infection. So
I think there's a lot of ways that a virus can nake
you nore susceptible to other infections and their may
be somet hing comobn between them or they nay be
di fferent.

Q It's fairly well known that viruses can
cause i mMmunosuppressi on and make people nore
susceptible to opportunistic organi sns, correct?

A Yes, sone virus infections. It varies on
how i nportant that is clinically, but wld-type
infections, | don't think there's any evidence for any
vacci nes that that happens.

Q You edited the chapter on neasles in "Fields

Virology" | think you said.
A | wote it.
Q I"msorry. You are the editor and you wote

the chapter, correct?

A True

Q Doctor, in that chapter you also included a
secti on on neasles vaccine, didn't you?
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A | woul d hope so.
Q I"'mlooking at an exhibit in Dr. Fujinam's

which is Respondent's Exhibit R Tab 17.
Doctor, it looks like Chapter 44 from
"Fields Virology," is that it? Measles Virus.
A | can't see it.
(Pause.)
A Right, but | don't knowif this is the
current edition or not.
SPECI AL MASTER HASTI NGS: Ms. Chi n- Capl an,
did you say Tab 17 to Dr. Fujinam's?
MS. CH N- CAPLAN.  Ei ght een.
BY M5. CHI N- CAPLAN:
Q Doctor, you have a section on attenuated
live virus vacci ne.
M5. CHI N- CAPLAN:  You don't have it for the
Doctor, do you?
MR, MATANCSKI: No. W don't have a copy.
(Pause.)
THE WTNESS: 1427 is in the references, is
that correct?
BY Ms. CHI N- CAPLAN:
Q It's the page | have here. It says
attenuated live virus vaccines on the left hand
col um.
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SPECI AL MASTER HASTI NGS: Can you speak up?

THE WTNESS: | cant' read it.

BY M5. CH N CAPLAN

It says attenuated live virus vaccine --

| can't read it.

Q Ckay.

Doctor, I'mgoing to refer you over to the
right-hand colum, and the next to the | ast paragraph.
It says "Administration of standard dosage of live
attenuated neasles virus vaccine results in transient
| ynphopeni a." What does that nean?

A That nmeans a decrease in the nunber of
| ynphocytes that are circul ating.

Q Wul d that affect ones ability to fight off

i nfection?
A Not that we recognize.
Q So clinically you're saying it doesn't

appear to cause any harm

A There is absolutely no evidence that it does
clinically. W can neasure a nunber of changes. And
a | ymphopenia is probably due, at |east our
under standi ng of that, is probably due to change in
circulation of the cells because as | say, all of this
i nduction of the inmune response is going on in the
| ynph nodes. The cells that are running around in the

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 337 of 399

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2810A
GRI FFI'N - CRGSS

bl ood, which is what you're neasuring for |ynphopenia
are not useful fromthat point of viewuntil they get
their instructions and get expanded in the |ynph
nodes. Then they cone back out.
So during the tinme of the induction of the
i mmune response, and this happened within wld-type
measl es as well, it was much nore profound than it is
in vaccine. You see the transient dip which is
probably due to the cells getting the signal that the
best place to be is in the |ynphoid tissue
participating in the induction of the inmune response,
and then they conme back out.
| think it's nost likely this is a

trafficking, it's not a real change in the nunber of
| ynmphocytes, there's a change of where they are at any
one tine.

Q Wul d that be the same thing for wld-type?

A For the wild-type, as | say, it's a nuch
nmor e profound change that occurs really during that
rash phase. Again, during that imune response,
i ntense i nmune response phase. So it's one of the
things that's happening during the i mune response.

Q It's an attenuated version of what would
occur in wld-type, is that it?

A Thi s | ynphopeni a?
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1 Q Yes.
2 A Yes.
3 Q The suppression of delay type hypersensitive
4 skin test responses to recall antigens, what exactly
5 does that nean?
6 A Those are the tuberculin tests for the nost
7 part. Those have been docunented to be decreased --
8 Mostly those papers are fairly, were with the origina
9 vaccine. It went through a stage of the origina
10 vacci ne and then a nore attenuated version, which is
11 our current strain, Mraten, that causes |ess of that.
12 I'"d have to see what the references actually are, but
13 a lot of themare early vaccine references. But there
14 was that docurentati on.
15 Q VWhen it says that you | ose the tuberculin
16 test result, is that it?
17 A Yes, you can. Again, it's not clear that
18 that happens with the current vaccine. Put it that
19 way.
20 Q But in the earlier vaccines it was --
21 A At t enuat ed vacci ne, right.
22 Q Thi s al teredcytoki ne production. Are these
23 the cytokines that you were referring to earlier? The
24 | L4?
25 A Yes. And again, those are seen, | think

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 339 of 399

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

2812
GRI FFI'N - CRGSS

studi es have been done nore and nore. You see those
mainly, in fact if you | ook at a nunmber of our
publications, we're |ooking at individuals who are
bei ng revacci nated. So right now we give tw doses of
the vaccine. In outbreak situations |ike occurred in
'89, '91, we gave a second dose, we sort of
rei muni zed all the people working in the hospital
for instance, because of the outbreak.

| don't know why this is. | assume it's
because you're inducing that nenory response that you
see actually nore of these cytokines that were sort of
i ke what you could see in wild-type. So you see the
IL4, et cetera. You can see those induced as a part
of the nmenory response. Again, it's a manifestation
of the fact that the T cells are there, the nmenory T
cells are there. They've helped the B cells and the
kind of nmenmory T cells that you have are those sane
variety that were induced during the acute response.

The basic i Mmune response, just as a matter
of greatly attenuated degree. | nmean the anount of
anti body you get in response to vaccine is about ten-
fold | ower than you get in response to wld-type
infections. So there's a lot of matter of degree
here. It all adds up to it's not a clinically
rel evant, but you can definitely identify changes that
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1 are occurring as a part of the induction of the imune
2 response to the vaccine.
3 Q And the changes that were listed in your
4 chapter here, they're the same changes that you see in
5 wi |l d-type except to a | esser degree. |Is that what
6 you' re sayi ng?
7 A Fundanentally. W' ve only |ooked at a few
8 cytokines. In fact we haven't |ooked at 1L10 really
9 at all, which we've | ooked at in wild-type disease.
10 But certainly if you | ook at the sort of
11 characteristic, interferon ganma | L4, yes, they are
12 simlar.
13 Q And interferon gamma is a THL response
14 correct?
15 A And a CD3 response.
16 Q You need interferon ganma to clear
17 i nfection, correct?
18 A Not necessarily. You need to be able to
19 i nduce -- infections vary. Wat you require. |It's
20 one thing to say the nmenory response to neasles is |L4
21 and not interferon gamma. It's a totally different
22 thing than saying what's the response to a new virus
23 where you're going to go through this whole schene
24 again, to induce the CD38, the CD4, to this new batch
25 of antigens and virus antigens and that sort of thing.
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1 There's no reason to think that's not going to happen
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in a perfectly nornmal way even though the nmenory
response to neasles, per se, is still that nenory

response to neasl es.

Q And you in fact have actually done sone
cytokine work with Dr. Ward, correct?

A Ri ght .

Q That was you neasured 1L4 after vaccine?

A Those were in the hospital workers who were
bei ng revaccinated. So as | said, we were really
| ooki ng at the nenory response.

W' ve done studi es subsequently in babies
who are being, not with Brian, but |'ve done sone
studi es subsequently in babies that are being
i muni zed with MVR or with just neasles al one, and we
really can't find those changes in the primary
response. So they may just be nuch easier to see as a
recall response.

Q So is it the opinion nowthat you only see
it as a secondary response in sonebody that's already
been exposed previously?

A It's certainly nore profound. It's a
different sort of menory response, it's nore easily
seen for a menory response probably because you
al ready have a fair nunber of those cells than it is
inthe primary response. But as | say, | still think
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the same thing in mniature is going on in the primary
response. But since we can only nmeasure what's goi ng
on in the blood, and when you're tal ki ng about
i mruni zi ng infants and studying themyou're very
restricted in the nunber of cells, how often you can
actually |l ook at the responses, et cetera. So those
studi es are just nuch harder to do and nost people
haven't done them

Q When you did your L4 study with Dr. Ward,
you indicated it was in hospital workers, correct?

A Yes.

Q You only went out about 14 days after the

i muni zation? Is that it?

A I think so. |1'd have to relook at the paper
to, but yes. | don't remenber how | ong we went out.

Q It wasn't a long-termfoll ow up.

A No. It may have been three weeks, but --

Q Ckay.

Doctor, we had tal ked earlier about your
Slide 4, and you know that Mchelle Cedillo had a
tenperature of 105, al nbst 106 at approxinmately seven
days out after neasles inmmunization. |If one |ooks at
your chart that seens to coincide with the period of
maxi mum virem a.
A I think she had a rash at the sanme tine,
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didn't she?

Q | don't recall. | renenber the fever

A Ckay.

Q But the fever would be occurring at the tine
of maximumvirema, wouldn't it?

A | don't know if it's going to be, or maxinmm
i mrune response.

Q Maxi mum i mrune response. Ckay.

A But the i mmune response is being induced in

response to the virus. These things, as you can see
fromthis chart, are all happening at the sane tine.

Q Yes. So would it be fair to state that the
fever was probably related to her MVR?

A | think it probably was, yes.

Q We do know that that fever subsided for a
period and it recurred. It recurred at approximtely
16 days out. She had the fever for about four days,
then it went away for a few days then it came back
Do you believe that second fever is also related to
t he MVR?

A I would doubt that. Children get fevers due
to a lot of different things especially at that age.

I would not think that was, a biphasic response, is
not seen as far as | know, w th neasles vaccine or
with measl es.
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1 Q But that would still be within the period of
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i mrunosuppressi on that you' ve docunented --

A But right here you're looking at wld-type
virus. You're not |ooking at vaccine. And there's
one major difference is that you get a very snal
anount, for wild-type virus you get a very snal
anount of virus that you breathe in, and then it takes
all those days of seven, eight, nine, ten days to
build up to the anmount of virus and induce the inmmne
response, et cetera.

Wth a vaccine virus you're inoculating a
fairly, thousand plaque formng units, infectious
units, subcutaneously, so you're bypassing all that
early stage.

I'"mjust saying the vaccine response is
earlier. It's skewed, so to speak, to be earlier than
you
see wWith wild-type virus where you have to go through
a phase of a lot of virus replication to even get to
the point that you have as nmuch virus as you put in
for the vaccine to induce the inmune response, and you
have to do that with a vacci ne because it's not going
to replicate as well, you need to sort of get a head
start.

So | think for the vaccine usually it's
around seven to ten days, five to ten days is the
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usual tinme period that you see the conplications, the
rash, fever, et cetera, due to the vaccine, and those
have been pretty well studied.

| think 16 days would be quite a ways out
fromwhat the observed, or what | would expect wth
the vaccine virus causing a fever per se.

Q Do you know whether |1 OM has indicated that
reactions occurring from5 to 15 days woul d be
considered to be related to the neasles?

A Usual ly they give a fairly broad range. So
16 days is outside their 15 days, but --

Q If they say 15 days and it occurred at 16
days, you really wouldn't quibble that much about the
day, woul d you?

A I don't know. | just think that this
bi phasic, the fact that she already had sonet hi ng that
makes sense that it was related to neasles vaccine
woul d suggest that the second fever was due to
somet hi ng el se

Q There was al so testinony that Mchelle
suffered di arrhea about two weeks after the
i mruni zation. I n your opinion, wuld that be rel ated
to the MVR?

A I wouldn't know any reason to think it was.
As | say, there's been lots of pretty extensive
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studi es | ooking for any kind of infectious
conplications that occur as a consequence of

vacci nati on, of MVR specifically. | have no way to
know. | don't know how rmuch she was worked up or
people tried to figure that out, or if she was even
seen.

Q So when they say that neasles is
enterotropic, what exactly does that nean?

A | wouldn't say neasles was enterotropic.

Q No?

A No. Measles is lynphotropic. It replicates
again, it replicates in |ynphoid tissue everywhere.
It's in the appendix, it's in the spleen, it's in the
| ynph nodes, it's in the tonsils, it's in the thynus.
You | ook at any |ynphoid tissue and it's infected.

In addition to that it can be found in a | ot
of other, and a lot of gut |ynphoid tissue. As | say,
the appendix is a well recognized site for it to
replicate and |'msure it probably replicates in the
ot her lynphoid tissue as well.

But it doesn't have any special predilection
to replicate in the gut or certainly the gut nucosa.
In contrast to an enterovirus or sonething where
that's the main site of the virus replication.

Q But it's definitely neurotropic, correct?
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A It's neurotropic not in this type of sense
It can cause neurol ogi c di sease that we've al ready
tal ked about which are very characteristic diseases,
SSPE, neasl es inclusion-body encephalitis where again
you see the sanme kind of pathologic picture and a very
characteristic clinical picture. So there's no doubt
in those special situations of where you have this
infection at a very early age that then leads to this
SSPE 7 to 10 years later, or this infection in the
face of profound i munosuppression, frankly, that it
can get into the nervous system That's true.

It's interesting that the virus that's
present in the nervous systemis quite heavily nmutated
conpared to the original virus. So it sounds like, it
| ooks |ike, and again we don't have any way to really
do these studies, but it looks like for the virus to
be able to be in the nervous systemrequires these
mut ati ons and these nutations actually alter the
ability of the imune systemto see the virus.

Q Wul d you say that for a virus to persi st
that there has to be sone sort of inmune dysfunction?
A Oh, no. There's lots of viruses that

persi st when they infect people that are originally
perfectly normal. | mean HV is a perfect exanple.
You have Hepatitis Cvirus. Al the herpes viruses
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that persist in nost of us after, and we're hopefully
i mrunol ogically normal. So virus persistence is
certainly not cause, it doesn't mean you have to be

i mmunosuppressed to have virus persistence.

Q But if a person is imunosuppressed the risk
for viral persistence increases, doesn't it?

A Yes, | mean | guess it depends on the kind
of immunosuppression. W know that people who are
hypogammagl obul i neni ¢, for instance, don't have good
anti body responses, actually do pretty well with
measl es, interestingly enough, but they do badly with
polio or sone of the other enteroviruses. They do
very badly with certain bacteria which really requires
antibodies. And while there are other diseases where
components of the cellular imune response is much
nmore inportant for virus clearance and sone where the
anti body response is the nost inportant. Even sone
aspects of the innate i Mmune response are inportant
for clearance of herpes viruses. So all these viruses
are very, they're wily, they're conplicated, and their
interactions with the host are conplicated. So you
can't extrapolate fromone to the other very easily.
You have to study each one and understand it.

Q And neasles is particularly difficult to
study as you indicate because it doesn't really occur
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inlittle rodents, correct?
A It's a human virus, yes, but there's been a

| ot of human studies and there have been a | ot of
monkey studies that are going on. so you can do it.
It's not as easy as infecting a nouse, that's true.
It also may not be as rel evant.

Q You have to use nonkeys primarily to study
the neasles virus, don't you?

A W do a |l ot of human studies, too. W study
bot h peopl e and nobnkeys.

Q But if you wanted to see viral persistence,

you woul d probably test it in a nonkey as opposed to a

human?
A Well, we've done a couple of studies in
Zambi an children followi ng virus clearance. | think

it's really a question, if you look on the top of the
graph, that curve represents ability to recover
infectious virus. So if you try to grow virus, that's
what that curve | ooks |ike.

However, if you do PCR on those sane
individuals in that graph, you can find virus for a
much | onger period of time by RT-PCR. it's nuch nore
sensitive. It takes a while to get rid of all of the
cells that were ever infected. There's no |onger any
spread of the virus. But the process of virus
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1 cl earance as we have nore and nore sensitive
2 techniques, it's not as straightforward as nost people
3 woul d hope | guess. The dogma is that, that curve is
4 the dogma t hat once you get that infectious virus
5 you're not going to be able to, that all the virus is
6 gone. But we know from studi es, a nunmber of different
7 ki nds of studies, that if you do RT-PCR on, it can be
8 uri ne or nasopharyngeal swabs, or blood in children
9 who have recovered from neasl es, or nonkeys, and we've
10 done it on both nonkeys and kids, then it takes
11 actually, well in kids we can still find it at three
12 mont hs. Probably in nonkeys we saw it out to six
13 months. So by five to six nonths, all the virus is
14 gone. But as | say, it just depends on the
15 sensitivity of the technique that you apply to trying
16 to -- Wiich is probably the reason, the fact that it's
17 clearance is a prolonged process, it takes a while in
18 wil d-type infections, that you continue to see the
19 cytokines and the T cell responses, et cetera, for a
20 period of tinme after the rash is gone
21 As | say, when the rash is gone, the fever's
22 gone, the kid feels fine, but a |lot of other things
23 are still going on with the inmune systemafter that.
24 Q You' ve done studies on viral persistence,
25 haven't you?
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A Yes.

Q You've indicated that if you used nore
sensitive techniques that you could find vira
persistence for a long period of tinme and it depends
on the type of techniques that you use, correct?

A Yes.

Q You' ve actually done sonme experinents on, is
it Sindbis virus?

A Si ndbis virus, yes.

Q Yes. And | think there's an article you
attached at Respondent's Exhibit V, Tab 64. The title
of this is "Long-Term Intraparenchyrmal |g Secretion
After Acute Viral Encephalitis in Mce."

Doctor, |I'mgoing to have your counsel --

A I know the study well.

(Laughter.)

Q It's been a while.

A W're still working on this question.

Q You used PCR technique to detect Sindbis
virus RNA in the brain, is that true?

A Yes.

Q And it indicates in the abstract that three
mont hs after inoculation 47 percent of the B cells
found in brains are secreting anti body specific for
Sindbis virus structural protein. |Is that true?
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A It's true.
Q By a year, 62 percent are Sindbis virus
specific. B cells secreting | g&A predom nant.
So even after a year there's still RNA

present.

Further on it says, "Polynmerose chain
reaction data indicate that despite conplete cl earance
of infectious virus by seven days, Sindbis virus RNA
is still present in brain at |east six nmonths after
i nfection.™”

A Right. In fact this study, and this is the
other kind of virus that we've studied, so this is a
virus that infects neurons. That's its main target
cells, the way we do these studies, was, and we were
very interested as | already indicated, one of our
research interests gives virus clearance. And what
does the i mmune system have to do to actually clear
Vi rus?

So in this case this virus infects neurons.
Neurons are not a popul ation of cells that one can
repl eni sh. You | ose your neuron, your neuron's gone,
you're not going to get a newone. But it's a type of
viral encephalitis that these mice can recover from
So you can get acute virus replication that's sinlar
to what |'ve just shown you from neasles, and then you
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can't get infectious virus back any nore, which
frankly is due primarily to the fact that you' ve got a
| ot of antibody around, but the nmice totally recover.

This is true of humans, too. You can have a
viral encephalitis that people get better fromtotally
where they have infected neurons and they don't have
long termparalysis or mental retardation or anything
el se.

In this series of studies that we continue
to do on this particular virus that's neuronotropic
and affects neurons primarily, what becane clear was
that the inmune response had a noncytol ogi ¢ approach
to clearing the virus. So basically to clear all the
infectious virus you had a, if you | ook by PCR, you
found a dramatic decrease in the anpbunt of RNA that
was present, but it never totally went away. That's
because neurons are very special cells. They're cells
that don't turn over. As | say, the neurons you get
when you're born are pretty nuch the neurons you're
goi ng to have.

Basically what this specialized group of
cells, and it's true probably of cardiac cells as
wel I, myocytes who don't replace those very well. The
best way for the inmune systemto get rid of a virus
isto kill the cell that the virus is in. And if it's
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di sadvant ageous to kill the cell the virus is in, like
it's a neuron, then it is very snmart for the inmune
systemto figure out another way to be able to control
the virus without having to actually kill the cell and
get rid of it.

That's what happens. It's sort of peculiar
to long-lived cells that can't be replaced. Cells
that turn over, so like cells in nost of our body and
that's certainly true of epithelial cells in the |lung
or the gut, |ynphocytes, all those cells, those
popul ations turn over pretty rapidly. It maybe a
month or two nonths or sonething like that, but they
eventual ly, there's new ones. You don't have | ong-
lived cells for the nost part. Your gastrointestina
epithelial cells are turning over all the tine.

If that's where the infection occurs, then
fine, kill off the cells. W'Il|l nake new ones.

So if you think about influenza, | always
think of as a good exanple, because that's what
happens with influenza. You've had influenza, you
know t he cough can persist for a couple or three
weeks, and that's because it's taking that |long to get
all your new cells grow ng back and repopul ati ng your
respiratory tract.

So the cells that we know t hat measl es virus
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infects are all cells that turn over. And so it's
certainly true in the gut. A classic exanple of
pretty rapid turnover of cells.

So there isn't this long-lived cel
mechani smor problemw th neasles, and we think nost
of the clearance is occurring due to cytotoxic T
cells, basically, that are actually killing the cells.
In many instances the virus infection itself will kill

the cell, which is actually a handy dandy way to get

rid of an infected cell if the inmune system doesn't
doit. |If that cell dies, even if it's just dying as
a part of its normal life span, it nornally only lives

a couple of nonths that those cells turn over. So
they may be an inportant conponent of clearance of
some viruses. So the nervous systemis a very special
exanple and as | say, | think it's a fascinating
bi ol ogi ¢ problemas to how you control viruses in a
cell that you can't afford to get rid of. So that's a
reason we're doing those studies. And we have a fair
anount of data on how the inmmune systemis doing that.
But | don't think it's relevant to neasles, frankly.
Q Doctor, in this article, in the abstract,
the very | ast sentence says, "The persistence of
Sindbis virus RNA suggests that viral protein may
continue to be nade providing the inpetus for the
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conti nued presence of Sindbis virus specific B cells
in the brain."

A Uh huh.

Q In this sentence you're indicating that
because you're able to find the RNA that it's --

A No, it's not because of the RNA. It's
because we're finding the B cells.

Q The anti bodi es.

A The B cells in the nervous system so these
are B cells that have gone specifically, so we're
| ooking at B cells in the nervous system This is not
a place B cells normally are, and they' re there naking
anti bodies. And so the reasoning there is that the B
cells need to be in the place where the viral protein,
where the virus is, and that they need to, and that
they need to be stinulated by sonmething. Wy would
they go there and why would they stay there if there
wasn't some stimulus for themto keep making the
anti body in the nervous systen?

The sanme kind of thing happens in SSPE. It
turns out it's not very effective. As | nentioned
before, one of the ways that you diagnose SSPE is to
| ook for increased |levels of antibody in the CSF.
That's because B cells have cone into the brain in
response to that infection that's there and those
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proteins that are being made and are easily detected
by inmunocytocheni cal staining or whatever you want to
|l ook at. You can find a protein in the brain
So | think that the B cells are there, the

reason we think the protein is there is because the B
cells are there. But the RNA itself would not give us
any i nformation on whet her proteins were being nade.

Q Doctor, as | read this it seens |ike the
persi stence of the RNA suggest that viral protein will
continue to be nade providing the inpetus but the
conti nued presence of Sindbis virus specific B cells
inthe brain. So it's the presence of the RNA that
generates the anti body response, is that what you're
sayi ng?

A No, the anti body response is not to the RNA
The anti body response is to the proteins.

Q Ri ght, but that's what you said.

A You need RNA to rmake protein.

Q "The Sindbis virus RNA suggests that vira
protein may continue to be nade."

A Ri ght, because you can't nake protein
wi t hout RNA

Q Right. So the presence of the RNA you said
suggests that the viral protein is being nade.

A It's the presence of the B cells. You have
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1 to have RNA to nmake protein, and you'll not get B
2 cells, but RNA does not have to make protein. RNA can
3 make protein or not, depending on what it's doing or
4 what kind of RNA it is. But the B cells can only see
5 the protein. So our clue to the fact that the RNA was
6 coding for protein to be made was the fact that B
7 cells were there. You need all three conponents.
8 Q Okay. Understood. Doctor, in your opinion
9 I"lI'l ask that counsel give you a copy of your opinion
10 A | have a copy of my opinion
11 Q Ckay. | just wanted to go through sonme of
12 this with you. You drafted this opinion before Dr.
13 Bustin was a witness.
14 A Ri ght .
15 A You had participated in the UK [litigation
16 is that true?
17 A Yes.
18 Q What was your role in the UK Ilitigation?
19 A Well, simlar to here. An expert on neasles
20 and i mmune responses to neasl es.
21 Q VWhat know edge did you have of the
22 | aboratory procedures in the O Leary | aboratory?
23 A I think nmost of it's privileged infornmation.
24 He may have to advise ne. | have a lot of information
25 that cane out as a part of that case, nuch of which is
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not public so | don't know what | can tell you
MR, MATANOSKI: | don't actually think that

she woul d be cleared to tal k about what know edge she
woul d have on the case, Your Honor. Cbviously it was
Dr. Bustin and Dr. Sinmons and Dr. Ri ma whose reports
we obt ai ned.

THE WTNESS: | nmean | have those reports
and | know what they said, but --

SPECI AL MASTER HASTI NGS: Let her ask the
question.

MR MATANCSKI: | think if you want to ask
whet her what she put in here is dependent on anything
she knew fromthat litigation, | think she could
answer that.

MS. CH N- CAPLAN.  And that's exactly what --

BY M5. CHI N CAPLAN

Q | wanted to know where the basis of your
opinion for, for your criticismof the O Leary |ab
cones from

A | have to see what | actually said here. A
lot of it cones fromthe literature. There's been a
lot of public criticism There have been retractions
by the people that published the paper, the Unhl mann
paper. Mbdst of those authors have di savowed those
conclusions. There's been, actually very early on in
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1 the Wakefield stuff | actually visited the U K at his
2 invitation to be a consultant and it was rapidly

3 apparent to nme they didn't know how to do PCR  They

4 were in sort of a phase, | think it was before the

5 O Leary thing. But | was suspicious fromjust the

6 personal interaction.

7 But | think that nost of what is in hereis
8 not fromwhat | learned in the UK

9 Q So the basis for your opinion that, and |'m
10 | ooki ng at page eight of your report.

11 A | didn't number ny version here. Ckay.

12 Q You speak of, in the mddle of that first

13 par agraph, "any negative for controls was accepted as
14 the result and any positive for patients was accepted
15 as a result, even if other assay runs on the sane

16 patient popul ation are giving the opposite result.”

17 Are you referring to a different paper? Are
18 you referring to --

19 A I"'mreferring to this exanple that |I gave
20 about the HTLV-1 paper which happened to be a paper
21 reviewed and tried to prevent being published. So I
22 had a fair anmount of know edge about what the probl ens
23 were with that paper and it was just a very, and the
24 literature is full of false PCR data. This is just
25 one | happened to know a fair anount about.
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Q Ckay.

SPECI AL MASTER HASTI NGS: Doctor, she asked
you, we'll get through this quicker. | think she
asked you a very sinple question. What paper you were
referring to. And now you're telling us about the
paper. | think the answer to the question, you
answered it already.

THE W TNESS: Ckay.

BY M5. CH N CAPLAN

Q Doctor, that next sentence, you say nost of
these points apply to the way in which the study by
Uhl mann, et al was carried out. Wat points are you
referring to?

A I haven't been able to find your spot.

I think it was whether the controls were
bei ng done appropriately.

The control ?

Ri ght .

That was in the Uhl mann paper?
Ri ght .

Anyt hing el se?

> O » O » O

I certainly had tal ked to Afzal, these
people in the U K , people who had tried to, I'm
trying to find this.

The sequencing, there was no evidence of

Heri tage Reporting Corporation
(202) 628-4888



Case 1:98-vv-00916-TCW Document 201 Filed 05/02/08 Page 364 of 399

2835A
GRIFFI N - CRCSS

1 sequenci ng of the PCR product which was necessary. So
2 t hose kinds of things were done in this HILV paper and
3 al so were apparent that it was a problemin the
4 Uhl mann paper. | did not base this on knowing all the
5 things in the Bustin report because | did not know
6 t hose t hi ngs.
7 Q Okay. Doctor, I"'mjust going to ask you
8 because it's not clear to me when you refer to the
9 probl ens of controls and the sequencing in the Uhl mann
10 paper. |If you would just |look at Tab 66, Exhibit 66
11 in your report, attached to your report, can you tel
12 me what is the problemwth the control ?
13 A I'"'mnot going to be able to give you a
14 detailed critique of the Unl mann paper, if that's what
15 you're | ooking for.
16 SPECI AL MASTER HASTINGS: Wiich tab was it?
17 Q 66.
18 A | don't know what that is.
19 Q So you can't tell me what the problens with
20 the controls were in the Uhl mann paper?
21 A It was, unfortunately I don't have the
22 Uhl mann paper in front of ne.
23 (Pause.)
24 A The bi ggest problemwas they didn't do
25 sequenci ng of their product.
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1 | don't want to claimto be a PCR expert.
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W do PCR W use a lot of controls.

Q It was the sequencing that you --

A That's the biggest thing, in my opinion.
It's the only way you can detect whether you have
contam nation, the only way you can detect that you
have vaccine virus versus wild-type virus. It's just
a necessary part of this kind of analysis.

Q Soit's really that |ast step, that
sequenci ng that you objected to the fact that it
wasn't done in the paper

A Ri ght .

Q Doctor, you nmentioned Dr. Afzal, you

di scussed sonething with Dr. Afzal. Wat --

A I knew he was doing this study of conparing
| abs.

Q Comparing | abs?

A Yes.

Q So Doctor, would that be --

A And the O Leary lab didn't participate in
t hat .

Q Right. But there were other |abs that
didn't participate, isn't that true?

A That did not?

Q Yes.

A Yes, but none of those were putting out a
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di agnostic test for neasles for autism

Q Wel |l Doctor, how many | abs were invited to
partici pate?

A |'msure that probably every lab that had
ever published on PCR and neasl es probably was invited
to participate

Q If I told you that there were 13 that were
invited to participate, would that sound about right?

A Pr obabl y.

Q If I told you that six decided not to join
int he study, would that sound about right?

A | can't remenber how nany.

Q Approxi mately half decided not to
partici pate.

A Ri ght .

Q Doctor, if I told you that the problem when
conmparing these | aboratories, there was a thousand-
fold difference between the | aboratories and their
results, isn't that true?

A | don't remenber the specifics of the paper.
There was a difference. There was one | aboratory
actually that stood out as | recall as being
particularly problematic conpared to all the others.

Q And there was a thousand-fold difference in
sensitivity.
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1 A | don't renenber
2 Q So if I told you that, you wouldn't dispute
3 t hat.
4 And if | told you also that the one lab for
5 whi ch there appeared to be some cross contam nation
6 whi ch was FDA, that wouldn't, you wouldn't --
7 A The lab that | renenber had the biggest
8 probl em was the Japanese | ab.
9 Q The Kawashi na one?
10 A It was sonething --
11 Q And Doctor, if you | ook on page 175 of Tab 1
12 of your report, approximately 11 lines down. The
13 sentence says, "Although none of the participating
14 | aboratories reported the presence of neasles virus
15 nucleic acid in any of the gut sanples A through D
16 that were derived fromfour new cases of Crohn's
17 di sease, Laboratory 5 described an anbi guous result
18 fromone of these sanples. It is reasonable to
19 specul ate that the neasles virus signal observed in
20 Sanpl e A originated through cross-contanination.”
21 Laboratory 5 is FDA
22 A Okay. That's the way we figure out cross-
23 contam nati on.
24 Q Okay. Now you al so nention in your report
25 that people attenpted to replicate Dr. O Leary's
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results and were unsuccessful, and you cited Afzal and
D Souza.

A Uh huh.

Q Doctor, Afzal and D Souza were tests that

were done on blood, is that correct?

A Yes.

Q Mononucl ear cel | s.

A Uh huh.

Q and they were unable to recover any neasles

RNA is that true?

A Ri ght .

Q And Doctor, we do know that the neasl es RNA
in this case was recovered fromgut tissue, is that
true?

A If it was recovered

Q And if it was recovered do we know what the
correlation is between the gut tissue and the
nmononucl ear sites?

A | don't think that, for PCRresults |'m not
sure that is relevant. Cells are cells. It depends on
what you're trying to deduce fromit. But for the
pur poses of how you do PCR and how you det ect
positives, you do it the sane for one sanple versus
anot her.

Q Wuldn't it be inportant to try and limt
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the variability as nuch as possibl e?
A | don't know, it depends on -- | think PBMCs

are probably pretty good at limting the variability.
There are ongoing studies to actually try to | ook at
gut tissue, but there's a lot of problens with

bi opsyi ng children who don't need to be biopsied, and
just to do PCR on their gut tissue.

Q Doctor, don't you think these synptons that
these kids are having are real ?

A Ch, | don't doubt that they have synptons,
but there's a I ot of reasons to have synptons, and
none of themthat | can think of would be neasles.

Q VWhen they have synptons it's reasonable to
work up the synptons, isn't that true?

A Well, yes. If you think this is medically
i ndi cated and that you're going to | earn sonething
that you're going to be able to do sonething about by
doi ng that medi cal procedure, then | guess biopsy is
appropriate. But | think that for many of these
children that's not thought to be the case.

But I'mnot a pediatric gastroenterol ogist,
I"mnot an expert on autistic enterocolitis or work up
these kinds of kids. |I'moutside ny territory if
you' re asking nme how you take care of these patients.
Q Doctor, when there's a wild neasles
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i nfection you're able to recover that virus fromthe
bl ood for a period of about seven days after the wld
virus has appeared, is that true?

A There's a period of virema, in wld-type
nmeasl es the virema is generally about 9 to 14 days,
there's a period. And yes, it may be five to seven
days during which you could actually recover the
Vi rus.

Q And you're not always able to recover the
virus, isn't that true?

A Well you can if you take it at the right
time.

Q If you take it at the right tine. Right.
And even if you take it at the right tinme, not
everybody has been able to recover it, isn't that
true?

A | think it depends on what they're using for
their recovery technique. Most people don't try to
recover neasles, frankly. |It's not the way you
di agnose neasles, it's a |laboratory procedure, it's a
research thing basically to try to recover the virus.

If you culture cells on the first day of
rash appropriately | think nost people can recover the
virus. It becomes steadily less likely with tine.

Q Doctor, if you go to Tab 48 of your exhibit,
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on page two, this is Detection of Measles Virus Genone
Directly From dinical Sanples By Reverse
Transcriptive Pol ymerase Chain Reaction and Cenetic
Barrier ability.

Under the introduction it's talking about

recovering neasles virus. |Is that true?
A In the abstract or --
Q I"'min the introduction.

SPECI AL MASTER HASTI NGS: Page two.
MS. CH N-CAPLAN: Ri ght.

THE WTNESS:. Right.

BY Ms. CHI N- CAPLAN:

Q Here did they try to recover neasles virus
from nononucl ear sites on day seven and |ater after
the onset of the rash, and they indicate it's
difficult to isolate neasles virus from plasma or
cerebral spinal fluid using these sensitive mnethods.

A After the onset of rash. that's different
than after the initiation of infection. The rash
| asts about five days. That's what | said, once the
onset of the rash then you rapidly are much | ess
likely to recover the virus because you've got the
i mmune response that's clearing the virus.

Q If you know this, that it's difficult to
obtain it after seven days, wouldn't it be nore likely
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t hat when Afzal and D Souza did their work that there
was not going to be a high likelihood of recovery?

A It depends on if your hypothesis which it
seens to be is that there is persistent neasles virus
replication and persistent neasles virus, then you
ought to be able to recover it whenever. |In other
persistent virus infections you can always recover the
Vi rus.

So if the hypothesis is that this is
persistent neasles virus infection, it doesn't matter
when. During acute neasles virus you get clearance of
the virus and then you can no |onger recover it.

Q Ckay. But even here, it says that it's
difficult after the onset of the rash to isolate
measl es virus from plasma or cerebrospinal fluid.

A Ri ght .

Q The onset of the rash is the onset of the
i mmune response. You rapidly |ose your ability to
recover, this is infectious virus, to recover
infectious virus after that period of time. Those are
facts.

Q Ckay.

Doctor, you indicated that you were witing
a chapter or book with Dr. O dstone?

A Yes we're just editing a book.
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Q And Dr. Odstone is a very well known
virol ogist, isn't he?

A Yes.

Q He's published a great deal on vira
persi stence, hasn't he?

A Uh huh.

Q And Doctor, this has been read before, and
I"mgoing to show you Petitioner's Exhibit 61, Tab WV.

(Pause.)

Doctor, if you just read along with nme here.

A Where are you readi ng?
Q In the introduction. Let's start with the
second full paragraph. It says that the three

foundati ons upon which the understandi ng of persistent
infection rests are first the host i mmune response
fails to formor fails to purge virus fromthe
i nfected host. Thus viral persistence is synonynous
wi th invasion of the host imunol ogic surveillance
system

Wul d you agree with that?

A That' s one nechanism W tal ked about that
for the i munosuppressed children who are exposed to
measl es or a neasl es vacci ne can develop, if you don't
i nduce an inmune response, if you' re unable to induce
an i nmune response, that is certainly one mechani sm
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for persistence.

Q So you don't disagree with it.

A No.

Q And then it says recent advances have shed
light on the cellular nolecular players involved.
Second, viruses can acquire uni que conponents or
strategies of replication. That is viruses can
regul ate expression of both their own genes and host
genes to achieve residence in a nonlytic state within
the cells they infect.

You woul d agree with that, right?

A Right. He's mainly tal king about
| ynphocytic chorioneningitis virus there which is what
he studi es.

Q Ri ght .

Third, the type of diseases that persistent
viruses cause are often novel and unexpected. Wuld
you agree with that?

A They can be, sure. You have to know t hat
the virus is there in the organ that's rel evant.

Q Okay. And Doctor, if you go further down,
the next sentence, the continuous replication of a
viral foreign gene in a differentiate cell can
sel ectively disorder the functions of that cel
wi t hout destroying it.
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A He's shown that with LCOW.

Q Ckay.

Several exanples of viruses that interfere
with the ability of neurons to nake neuro
transmtters.

A That's what he did with LCW

Q Ckay.

A But there was no problemw th show ng the
virus was there.

Q The result is a disturbance in the host
biologic equilibrium Thus one inportant direct
af fect of persistent virus replication is to disorder
the normal honeostasis of the host and thereby cause
di sease without destroying the infected cell. Wuld
you agree with that?

A As | say, these are all very virus specific
types of things, but you can find exanples.

Q The next sentence down, associ ated di sorders
and synthesis or rel ease of cytokines, antibodies and
ot her nol ecul es made by i mune cells can lead to
ei t her inmunosuppression on the one hand, or
hyperi nmune, autoi nune responses on the other. That's

A In isolated incidences.

Q You don't disagree with any of that.
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A No.
Q Ckay.

MS. CH N-CAPLAN. | f | can have a ninute,
Your Honor.

SPECI AL MASTER HASTINGS: Al right. For
any of you at home who nmay be signing off before we
end here, I'Il let you know we will be starting again
tomorrow norning at 9:00 a.m.

MS. CHI N CAPLAN:. Special Master, can | just
have a five-mnute break so | can find this docunent?
It's sonewhere in ny papers.

SPECI AL MASTER HASTINGS: Al right. Let's
take a five-m nute break.

(Wher eupon, a short recess was taken.)

SPECI AL MASTER HASTINGS: Al right. W
finished our short break here, and we're going to
continue with the cross-exanm nation of Dr. Giffin by
Ms. Chi n- Capl an.

BY M5. CHI N- CAPLAN:

Q Dr. Giffin, can | ask you to just read this
editorial?

A The whole editorial?

Q Yes.

SPECI AL MASTER HASTINGS: Wit a mnute.
Let's mark this first.
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THE WTNESS: Cone on. |It's four pages
| ong.

SPECI AL MASTER HASTI NGS: Wit a minute
here. Just wait, okay? First we're going to nark
this, and it's Petitioner's Trial Exhibit what? Were
are we at? No, 16 was Dr. Verstraeten's letter, so
think it's Petitioner's Trial Exhibit 17.

(The docunent referred to was
mar ked for identification as
Petitioner's Trial Exhibit

No. 17 and was received in
evi dence.)

SPECI AL MASTER HASTINGS: And, Ms. Chin-
Caplan, as Dr. Giffin just said, this is three pages,
very, very long pages, lots on the page. You don't
seriously want her to read the whole thing into the
record? | nean, we're going to file this, soit's
going to be in the record.

MS. CH N- CAPLAN:  Ckay.

SPECI AL MASTER HASTINGS: It's in the record
as soon as it's filed.

MS. CH N-CAPLAN: | shall target everything.

SPECI AL MASTER HASTI NGS: kay.

MS. CH N-CAPLAN.  I'mreally | ooking at the
section that begins on page 122. It tal ks about
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1 constellation features which nake up the M NE
2 syndr one.
3 SPECI AL MASTER HASTINGS: Al right. | see
4 that. Do you see that on page 122?
5 THE WTNESS: Unfortunately, M NE syndrone
6 isn't sonething that 1've heard of.
7 SPECI AL MASTER HASTINGS: |'msorry. |
8 didn't hear what you said, Doctor.
9 THE WTNESS: | just said the M NE syndrone
10 is something |I've never heard of.
11 SPECI AL MASTER HASTINGS: Al right.
12 THE WTNESS: So I'll get educated
13 (Pause.)
14 THE WTNESS: So can you tell nme where this
15 was actually? They're quoting all these virus
16 i sol ations.
17 BY Ms. CHI N- CAPLAN:
18 Q Are you through readi ng, Doctor?
19 A What ?
20 SPECI AL MASTER HASTI NGS: What did you --
21 THE WTNESS: | don't know what you're
22 trying to --
23 SPECI AL MASTER HASTI NGS: Wiat did you want
24 her to read? The whol e?
25 MS. CH N-CAPLAN. | guess | can stop, and if
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you need to read, then you |l et ne know, okay?
SPECI AL MASTER HASTI NGS: (Ckay. That sounds
i ke a good idea.
M. CHI N CAPLAN:  (kay.
BY MS. CHI N- CAPLAN
Q Now, Doctor, do you recognize Dr. Paul
Dyken?
A No.
Q Do you know that he is a pediatric
neur ol ogi st ?
A No.
Q Do you know that he maintains the SSPE
registry for the United States?
A No.
Q So, Doctor, in this article, is he conparing
SSPE to what he cal |l s neasl es-induced neuroautistic
encephal opat hy?
A | guess so.
Q Ckay. And the acronymis MNE MI-NE
correct?
A | guess so. As | say, it's sonething I'm
unfam liar wth.
kay.
Not mainstream put it that way.
Q Yes. And, Doctor, he's essentially
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describing the autistic enterocolitis popul ation,
isn't he?
A Well, it looks like it. As | say, | haven't

had a chance to read it in depth, but glancing at it,
it looks Iike what he's doing.

Q Uh-huh. And if you go to page 123, on the
first full paragraph, he says, "An opinion can be
given that M NE devel ops in the same fashion as does
SSPE. Although the syndrones are different, the
etiol ogy and the pathogenesis are simlar. For both
syndrones, two factors are required: an imuature or
defective i mune systemwhich is unable to inactivate
the attacking neasles virus, whether it is the wild or
the live attenuated form

"In the situation of SSPE, the ful
antigenic wild virus is only partially inactivated,
all owi ng the renaining aborted formto escape and
harbor within the | arge neurons of the cerebral cortex
where they are sheltered and persist to grow. "

And we know t hat happens in SSPE, correct?

A Correct.

Q And then if you go to the next columm, nine
lines down, he states, "Those who devel op M NE do not
completely neutralize the live attenuated virus and an
aborted formof the virus ensues."
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A Ckay. Wiat |'mtrying to figure out is
where the proof is that the virus is in the brain.

Q This is what he's saying, isn't that true,
readi ng what his statenent is?

A No, no, no. But "An opinion can be given."
This is his opinion.

Q And that's what |'m saying, Doctor. | am
readi ng what he has witten, is that true?

A Right. But I'mjust saying it's his

opi nion. He doesn't have data.

Q Ckay.
A ' m big on data.
Q "The aborted form escapes and harbors in the

nervous systemin particularly susceptible areas such
as the hippocanpus, |inbic system and ol der portions
of the cerebral cortex where the blood-brain barrier
is less protective." Have | read that correctly?

A You actually read quite well.

Q Thank you. GCkay. And then further down,
Doctor, approximately a third of the way down, there's
a sentence that begins, "Qpposed to the | engthy period
of qui escence seen in SSPE, when the escape of the
aborted, partially damaged wild nmeasles virus acts
upon the larger neurons residing in neocortical areas,
the interval period in MNE is only a matter of
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nont hs.

"I't would appear that breakout is not as
devastating as in SSPE, and the clinical synptons
after the short interval may be nore due to chronic
sappi ng of the selected host cell's netabolic
activity.” | read that correctly?

A You di d.

Q Yes. Now, Doctor, in Mchelle Cedillo's
case, neasles RNA was recovered in her gut, wasn't it?

A Measl es was reported to have been found by
RT-PCR in her gut.

Q Yes.

A But as | think |I enphasized, | think it's a
result that is highly suspect.

Q Ckay.

A And it's the only thing that links it to

nmeasl es.
Q Yes.
A Her whol e case.
Q Yes.
A Okay. So a lot hangs on it.
Q And, Doctor, do you know that M chelle has

bowel synptons?
A Yes.
Q And do you know that she has recently
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1 started treatnment with Humira for inflammtory bowel
2 di sease?
3 A Yes. It's sort of ammzing that you'l
4 i mrunosuppress sonmebody you think has a persi stent
5 virus infection.
6 Q But, Doctor, you do know that?
7 A Yes.
8 Q Yes. So, in your opinion, and you can
9 certainly tell ne whether you have an opinion or not,
10 do you believe that the positive nmeasles finding in
11 the gut is related to her inflammtory bowel di sease?
12 A No. | don't think it's a positive neasles
13 finding in the gut. | nean, | don't believe that
14 result, put it that way.
15 Q Ckay.
16 A So, therefore, |I don't think there's a link
17 Q Well, Doctor, if | asked you to assune that
18 fact, that is, that real finding, that it's true --
19 A Ckay. Al right.
20 Q -- woul d you assune then that her
21 i nflammat ory bowel synptons are related to the
22 measl| es?
23 A No, because on the biopsy, there was no
24 evi dence of inflammati on of nmeasles virus pathol ogic
25 changes, | mean, nothing that woul d suggest that would
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give her all these synptons.
Q Well, let me ask you this question, Doctor.

If you assune that there is positive neasles virus
recovered in CSF, blood and gut, would you believe
that --

A Has there been positive virus recovered?

SPECI AL MASTER HASTI NGS: Let her ask. It's
a hypot heti cal .

THE WTNESS: Ckay.

BY M5. CHI N- CAPLAN:

Q Wul d you assune that if a child had a
neurol ogical condition that it was related to the
positive nmeasles virus that was found in the CSF?

A Vll, | think if you found neasles in the
CSF of this child, that would be a very significant
finding, and you d want to make sure that was true.
You woul d expect to see a lot of other things rel ated
to a persistent virus infection of the nervous system
| i ke changes on EEGs, scanning of various varieties
and i ncreased production of antibody in the CSF, which
you woul d have done on the sanme sanple | assune.

But absolutely, if you're finding it in the
nervous system then that would be an inportant
observation, and it should definitely be followed up
and figured out.
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1 MS. CH N CAPLAN. Ckay. Thank you. | have
2 no further questions, Special Master.
3 SPECI AL MASTER HASTINGS: Al right. Any
4 questions?
5 (No response.)
6 SPECI AL MASTER HASTINGS: Ms. Chi n-Capl an,
7 you put up on the board an excerpt fromExhibit R, Tab
8 18
9 MS5. CH N-CAPLAN: Exhibit R I'msorry.
10 SPECI AL MASTER HASTI NGS: Tab 18. You asked
11 some questions about transient synptoms. M.
12 Shoenaker, you know what |'mtal ki ng about?
13 MR SHOEMAKER: 1'Il try to get to it, sir.
14 SPECI AL MASTER HASTI NGS: kay.
15 MS. CH N-CAPLAN.  Ch, that's the chapter in
16 Fields Virology by Dr. Giffin.
17 SPECI AL MASTER HASTI NGS: Yes. Yes, it was.
18 Ckay. Can you put that back up?
19 (Pause.)
20 SPECI AL MASTER HASTI NGS: The page nunber
21 that you had? | never heard a page nunber.
22 MR SHOEMAKER  Fourteen twenty-seven.
23 SPECI AL MASTER HASTINGS: Ch, it was 27
24 MS. CH N- CAPLAN:  Fourt een.
25 SPECI AL MASTER HASTI NGS: Yes. Fourteen
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twenty-seven. Al right. That's what | heard, but |

t hought soneone said that that was -- but that is the
correct page. Can you highlight the part that you had
hi ghlighted before just as a |l ead here for ne?

Al right. So do you have that in front of
you, Doctor? |It's the lower right-hand corner of the
page.

THE W TNESS:  Uh- huh

SPECI AL MASTER HASTI NGS:  You were asked
about this sentence, beginning of the paragraph,
"Adm ni stration of standard doses of |ive attenuated
M vaccine results in transient |ynphopenia." You
wer e asked about that.

THE W TNESS: Right.

SPECI AL MASTER HASTI NGS: The second cl ause
there, "Suppression of delayed hypersensitivity skin
test responses to recall antigens." Now, in the first
one, you said transient |ynphopeni a.

THE WTNESS: Uh-huh

SPECI AL MASTER HASTI NGS:  Lynphopeni a |
shoul d say.

THE W TNESS: Right.

SPECI AL MASTER HASTINGS: In this one, you
don't use the word transient, but is this a transient
ef fect?
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1 THE W TNESS: Yes.
2 SPECI AL MASTER HASTI NGS: The next cl ause,
3 "Decreases in antigen and m togen-stimulated
4 proliferation of |ynphocytes.” 1s that also
5 transient?
6 THE W TNESS: Yes.
7 SPECI AL MASTER HASTINGS: And then the
8 fourth clause, "Altered cytokine production.” Was
9 that also transient?
10 THE WTNESS: Yes. Yes.
11 SPECI AL MASTER HASTINGS: Al right. Al
12 right. | don't have anything further for this
13 witness. Did you have any redirect?
14 MR MATANCOSKI: | did, sir. However, having
15 been handed this editorial that it seens |like it would
16 have been in the case-in-chief, perhaps attached to
17 Dr. Kinsbourne's report since it tal ks about somne
18 postul ate of SSPE or neasles persistence that's
19 associated with autism I'd like to actually have
20 Dr. -- | hate to do this.
21 I"d Iike to have Dr. Giffin take a closer
22 look at it as | just have and before |I ask her
23 questions offer any opinions she mght have on this
24 after taking a further review So | hate to do it,
25 sir, but 1'd ask for just a fewmnutes to | et her
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take a quick |look at this.
SPECI AL MASTER HASTINGS: Well, | was kind
of stunned to see this editorial. This seens to be

new evi dence offering at | east some support to your
theory of the case. |It's a three-year-old editorial
and it comes in at 7:00 on the |last day of trial. It
seens surprising to say the least. So, in those
circunmstances, what kind of a break are you talking
about ?

MR MATANCSKI: 1'd just |ike about five
mnutes so that Dr. Giffin can take a ook at it.

SPECI AL MASTER HASTINGS: Al right. Let's
take a five-mnute break. And if you decide you want
to file sonething, a witten report later on to
respond to this --

THE WTNESS: | was going to say naybe we
could do that. 1'd be glad to wite sonething.

SPECI AL MASTER HASTI NGS: Pl ease, Doct or
one of us can only talk at a tinme or the reporter
can't get it down. If you decide you' d rather have a
witten response to this at a later date, that would
be accept abl e too.

MR MATANOSKI: Actually, sir, that probably
woul d be the better way to do that so that Dr. Giffin
doesn't have to be put on the spot here to read
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qui ckly and digest this all at once.

And in fact, sir, that may make it
unnecessary for the second part of what | was going to
tal k about with respect to this particular docunent,
which is that this may require rebuttal testinony by
other witnesses that | had released at this point
based on the notion that there would not be rebuttal
by Petitioners' witnesses in those areas since this
touches al so on areas beyond neasles virology it would
seem

But if we were to pernmit us to take a | ook
at this or if you were to pernit us to take a | ook at
it, have our experts review it and if necessary reply
by witten report, | think that would take care of
that as well, sir.

SPECI AL MASTER HASTINGS: Al right. Well
we'll permit such a thing because of the time at when
this docunent is coning in.

MR, MATANCSKI :  Thank you, sir. Then | only
have a few questi ons.

SPECI AL MASTER HASTI NGS: kay. Go ahead.

REDI RECT EXAM NATI ON
BY MR MATANOSKI
Q I think the last article you were | ooking at
in response to the Special Mster's questions, he went
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through that these were all transient changes. There
was al so a further sentence in that paragraph that you
were looking at in Fields Virology. | believe that
sentence went to whether or not you believed these

changes were clinically rel evant.

A | don't have it up in front of ne.
Q I know. | know you don't.
A But | do not think that these changes are

clinically relevant.

Q | just want you to affirmor not whether you
bel i eve those changes are --

A | do not think they're clinically rel evant.

Q Wth respect to there was sone di scussion
about nenory response, do you think they're clinically
rel evant changes after the induction of neasles
vaccine in this nmenory response?

A No.

Q I's anything in your opinion with regard to
the PCR based on access that you've had to materials
through the MMR litigation in the United Ki ngdon?

A Not that | know of.

Q You didn't use any of that material in
witing your report?

A | did not.

Q You nmentioned that Dr. Wakefield asked you
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1 to come over to look at his --
2 A Yes. That was very early. | think it was
3 probably 1998. He had a neeting that he used to have
4 at Wellcome Trust, which was funding himearly on, and
5 he woul d invite sonebody to be speaker basically or an
6 out si de person, and so | was invited one year and
7 was aware of the controversy. And as | say, it was
8 early on when he was just beginning to inplicate MVR
9 as a cause of autism and so | was curious, so | went.
10 | spoke, | interacted with the people in the
11 |l ab. They were having a ot of trouble trying to nake
12 their PCR work. They couldn't reproduce the
13 i mmunocytic chem stry that they had one slide of in
14 the gut. | nean, they presented those data at that
15 conference. It was an open scientific nmeeting. So
16 had a little bit. 1 had nothing else to do with it
17 after that, but | had a little bit of insight, a
18 little bit of know edge about sort of the |ab and the
19 t hi nking and that sort of thing.
20 Q Were they recovering neasles virus?
21 A No. No, | nean, if you really want to know,
22 I nmean, frankly, they did not have a hypothesis of
23 what the connection -- at that tine, they did not have
24 a hypot hesis of the connection between MVR and neasl es
25 and autismand were sort of |ooking for sonething that
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woul d Iink them

Q Wth respect to the Uhl mann study, you were
asked sone questions and you | ooked through your
report. | understand you to say that sequencing was a
probl em fromwhat you could see in publicly avail able
information and other factors, only publicly avail able
information. Did you see other --

A Right. Well, the blinding of the sanples is
really a critical thing because if people know which
ones are the patients and which ones are the controls,
and there was no evidence in that paper that those
sanpl es were blinded or coded or sonething, | nean,
all of us have to do that because we're prejudiced.
We're | ooking for sonmething. W have a hypot hesi s.

W would like for it to be proved. So it's just a
very critical part of data collection.

Q You were presented with a series of
statements fromDr. A dstone in sonething that he had
published | think recently. Now you're working wth
Dr. O dstone in publishing some work on virology, is
that right?

A Right. Well, yes. W're colleagues. |
mean, we're in the sanme field basically. 1've known
himfor a long tine.

Q Ckay. That series of statenents that you
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1 were asked if you agreed whether or not they were
2 witten there, could you cormment on that series of
3 statenments with respect to neasles virus?
4 A Well, those are all very generalized
5 statenments about the whole world of virol ogy, so
6 don't know how nmany different hundreds of viruses can
7 cause of infections of all different varieties. And
8 you can certainly find exanples of themthat would do
9 each of these things. He has mainly studied a nouse
10 virus, which is |ynmphocytic chorionmeningitis virus
11 where he infects the animals at a very early age and
12 then he can see devel opnental abnornalities with that
13 particul ar nouse virus.
14 And so | don't disagree with that, but none
15 of them have been observed. | nean, it's not very
16 rel evant or very specific. It certainly isn't
17 specific for neasles, and so these are very genera
18 statenents that are true for one virus or another, but
19 you can't conclude that all of themcould be true for
20 nmeasl es.
21 Q As far as wild neasles virus is concerned,
22 is there any reason to concl ude that gastrointestina
23 synptons that are observed were caused by the wild
24 measl es virus?
25 A The gastrointestinal ?
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Q Were caused by the virus itself, the wild
nmeasl es virus itself?

A Right. There hasn't been evi dence of that
because diarrhea itself is not usually a conponent of
measl es wi thout the secondary infection.

Q How about the sane question, but this tine
it's a vaccine virus?

A Oh, | don't know that there's any evidence
that diarrhea is -- | mean, the wild type virus,
diarrhea is associated with the di sease, but that's
not true with vaccination

Q How | ong have you studi ed neasl es virus?

A Probabl y about 30 years.

Q Okay. In your study of neasles virus over
that period of tinme, | understand you' ve studied it in
popul ation, right, and in the lab. You' ve also
studi ed vaccine virus. Any reason in your nmind after
30 years of study to conclude that persistent neasles
virus would result in autisn?

A No.

MR MATANCSKI :  Thank you. | have no
further questions.

SPECI AL MASTER HASTI NGS:  Anyt hi ng further
for this witness, M. Chin-Caplan?

MS. CH N- CAPLAN.  Two questi ons.
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1 SPECI AL MASTER HASTI NGS: Ckay.

2 RECROSS EXAM NATI ON

3 BY M5. CH N CAPLAN

4 Q Doctor, you indicated that there was a

5 problemw th blinding in the Uhl mann study. Were is
6 that located in his article?

7 A Wl l, what you |l ook for is that they say

8 they did it. | nean, anybody that does it makes sure
9 peopl e know t hat .

10 Q Wul dn't you assunme that they would act in
11 accordance with the standards of their profession?

12 A Al | have to say is there are a |lot of

13 publications out there from people who don't blind

14 sanples, and it's a problem And so | can't assune
15 that. | cannot assunme that. Al | can say is if

16 peopl e blind sanples, they nake sure that it's stated
17 in the methods.

18 Q Do you know the reputation of the O Leary
19 lab at all?
20 A Oh, yes.
21 Q And what is the reputation?
22 A It's not very good.
23 Q That's what you're saying? It's not very
24 good?
25 A Right. The reputation. You're asking about
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the general reputation in the scientific comunity?

Q Yes.

A Absol utely. Yes.

Q And, Doctor, you indicated that you went to
see Dr. Wakefield in was it 19987

A Well, no, | wouldn't want to be held to the
date, but it was very early in this, putting forward
this hypothesis that MVR caused -- and at that tine,
it was specifically MR the neasles conponent of MVWR
which | guess is the persistent hypothesis.

Q And at that tine, Doctor, were you a nenber
of the Scientific Affairs Conmttee for Merck?

A I was a menber of their Scientific Advisory
Board at Merck for a period of three or four years,
and | have no idea whether that overlapped or not.
I'"d have to go back to ny calendar to figure that out.

Q Okay. And Merck nmakes the MVR, doesn't it?

A In the US., but inthe UK., there's three
vacci ne manuf acturers.

MS. CH N CAPLAN. Ckay. Thank you.
SPECI AL MASTER HASTI NGS:  Anyt hing further
for this wtness?
MR, MATANOSKI :  Just one fol | owp.
FURTHER REDI RECT EXAM NATI ON
BY MR. MATANCSKI
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Q Wth respect to that |ast question, was your
opi ni on of the work done by Dr. Wakefield influenced
in any way by being on the Science Advisory Board or
bei ng sonehow Sci ence Advi sory personnel for Merck?

A No. No, not at all. That's irrelevant.

MR MATANOSKI: That's it, sir.

(Wtness excused.)

SPECI AL MASTER HASTINGS: Al right. |
think we're done for the day. Let ne ask Ms. Chin-
Capl an, now tonorrow norning you're planning to

present some nore testinony fromMs. Cedillo, is that

correct?

MS. CH N- CAPLAN:  That's correct, Special
Mast er .

SPECI AL MASTER HASTI NGS: Anyt hing el se?

MS. CH N- CAPLAN:  Aside from cl osi ng, no,
that's it.

SPECI AL MASTER HASTI NGS: And then the
closing argunment. Al right. So we're done for the
day here. We'Ill start again at 9:00 a. m tonorrow.

We' re adj our ned.

MR, MATANCSKI :  Thank you.

(Whereupon, at 7:15 p.m, the hearing in the
above-entitled nmatter was adjourned, to reconvene on
Tuesday, June 26, 2007, at 9:00 a.m)
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