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“meeting. o I

PROCEEDINGS
QALL~EQ_QBQEE |
MARTIN MYERS |
DR. MYERS: Good morning. Maybe I will just
step out 1n the hall long enough to shoo people in.
[Pause. ]

Wélcome back to the Aluminum' Vaccines

et
v

We are going to have a changehin d%; agenda
this morning.
Dr. Dalakas was unable to 3join us and as a

consequence we are going to rearrange the agenda

1
i

- somewhat.

Dr. Gherardi is going to first J give us a
paper on the lesion of MMF and then Dr. Verdier is
goingdto present his papéﬁ, and then Dr.'Gheéardi is
going to discuss possible clinical aSSOCiationé with
the MME entity. |

x We are going to havn deCL=S1on after each |
of the papers and then we are going to try and break
for -- take a break at that péint so we are going(td
basically put discussion time in for Dr. Dalakas'
time.’ | o

Lena Kombo from the National Vaccine Program
Office asked me to s?ecifically make an announcement

that .speakers -- she would like your manuscrlpts bywm

June 1st and dlscussants, - Where approprlate,yx
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-

moderators from the discussion groupb, 1f y”ou would
write a short summary of the d:.scuss:.on top:.cs we
would apprec::.ate that. Lena would like that by June
1st. |

As you already know, she will probably be

‘sending you an e-mail fairly shortly to give you the

electronic address. We would prefer to have the

I am juét delighted to intro%};ce our
moderator for this morning's session. - Dr Josev
Centano is the chief of the Epidemiologi:o Pathology
Gr‘oup at the Armed Forces Institute of Pathology.

He chaired thé Metal Ions - organ;zed the

Metal Ions meeting. He is looking much more relaxed

today than he was earlier this week. And his special

interest is metal ions in tissues so he has some

spec:z.al expert:.se that he brings to us this morn:l.ng
Jose, I greatly apprec:.ate your jo:x.n:.ng us

and also your fine hospitality in help;ng us organize

our meeting in San Juan.

SESSION III: MACROPHAGE MYOFASCITIS (MMI‘)

MQDERA‘I'OR: JOSE CENTENO
DR. CENTENO: Well, thanks, Marty.
Welcome, all of you\, to this session in the

morning. It is a pleasure for me to be with you-

today here and to serve as the moderator for this

session. and to have the opportunity of being Wiéﬁl
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- such renowned scientists in this field of vaccines.

I would like to firét start this session
with a very short introduction of what you will be
seeing during this morning. I would like basically

to go over some of the basic terms of b>asic

~observations, both on the clinical observations of
MMF', of macrophagic myofascitis, and alsoyvsome of the

i very short observations that has been p&bl“ishéd' on

the pathology overview of this disease. :F’
' (Slide.) |
And then we will go into the éesg.esicnsr_that -
- into the different topics that have been arranged
for you for this morning. |

MMEF is macrophagic myofascitis, as you are

geing to be seeing from Dr. Gherardi, it is a

clinical' -~ it is an inflammatory myopathy, which
- seems to -be  characterized by these basic
observations. It is an infiltration of nonepitheleid
histiocytic cell into 'muscle. Thé.t 1aevj_.'!.J.\“:be mostly
discussed very =-- in detail by Dr. Gherardi. .

It is a very rare condition and it was first
documented by ) the French group in 1993. And
obviously :it seems to be -- appeafé‘..fo be as;ociated
with the vaccine injections. Again this is going
to be very -- in very detail. It is going to be
addressed by Dr. Gherardi this morning. B
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In terms of the pathology there_l’rare some

very  interesting obsérvations that ‘have been

described by Dr. Gherardi's group as well. There is

infiltration of large macrophages into all three

facial 1ayers of the muscle. Epimysium, perimysium
and - endomysiﬁm, " and the most characteristic
observation is on the epimysium.  The most

T

The inconspicuous e there %@s also
observations that relate this' as inconspicuous muscle
fiber damage and non -- it is non-necrosis giant

cells or mitotic figures. This is going to be

discussed in detail by Dr. Gherardi.

The next slide is something that I know that
most of you are very familiaf with this but my boss
here asked me to pass this to you because there is
some -- all this chemistry is veiy well known by you

but I would like just to remind some of the issues

-
X
S

here.

(Slide.) -

This is the basic muscle chemistrj' anq
basically vyou see the differgﬁt layers, thé
epimysium; the perimysium, and theﬁ'ﬁhe endomysium.

And the local reaction here seems. to be on the

epimysium. Again this is just basic chemistry but my

bqssmheremdecided to show.it.

(Slide)
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The basic -- the presentation th:.g 'rﬁorning
will focus on the foilo{ving topics: F:';.rst, ‘we"wiAll'
look at the pathology data and human clinical bdata
that we will be presentéd by Dr. Gherardi's bgroup.
Basically Dr. Gherardi's going t§ address £first the
pathology data and he will come back latez‘:rduring’the
morning to talk more about the human clinical data.

Then Dr. Verdier is going to talk:about the

“animal studies and some of the clinical stu%es.

Unfortunately, we do not have with us Dr.
Dalakas today and the morning -- the rest of the

morning will be spent on discussions and panels

‘dealing with ‘the different topics.

So to start this morning, it is a pleasure
for me to introduce to you Dr. Gherardi that is going

to talk to you about his work on the pathology of

MMF .
EPIDEMIOLOGY, HISTOLOGY AND .
POSSIBLE CLINICAL Associémxous ¥
ROMATN GHERARDI ]
DR. GHERARDI: I first would like to thank
Dr. Myers for inviting me to bthisy meeting. May I

have the first slide, please?

(Slide.)

At the moment aboﬁt 100 percent -- 100
people -with..so-called MME. _have _heenrecordedlntbe

world, including 92 in France. As you see here. the
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first case was recorded in '93 and afterwards there

was a huge increase of the number of deteq;ed‘caées

in France. BAnd I can be suré that there was no bias
in equipment up to early '99.

(Slide.)

We first published a series of the 14 first

patients in the Lancet in 1998~aﬁd as you can see

-here these patients had myalgias and-fa;igue_as -

Ty

myalgias, arthralgias and fatigue as the mégt common
clinieal sym@toms. ~ Other 'symptoms were rare and
finélly’ were not consistently found in other
patients; | |

(Slide.)

Laboratory findings weré poorly
contributing, including ECG which was inconstantly
myopathic, high CK levels, .the muscle enzymes were
also inconstantly elevated, and there was a biologic

inflammétory syndrome in also a little less ‘than one-

- half of patients. Of course, noné of our

patients'had HIV infection.
| (Slide.

I shall go further in the clinical aspecté
in the second part of this-mornin;;':The main point
was that all thesé pebple‘were found to have a very

unusual lesion at the muscle biopsy that included

of the muscle tissue. - Here:.you can see muscle ce
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~and here you have the fascia and you seeéé that the

collection is restricted to the border of the muscle

fascial.

(Slide.)
At higher magnification you can see here
that the muscle cells in pink here are surrounded by

this blue -- large blue cells that infiltrate the

. connective tissue but that do not address muscle

fibers. You can see that these fibers mayg_?%e smallexr
but are not attacked by the infiltrates. Eﬁ -

(Slide.)

These \infiltratesv ét the border Jof the
muscle were macrophages as- assessed by
immunocytochemistfy tfla!t is s4howe_:d here, ‘CD68 marker,
which is very specific of macrophages was positive
an& they do not meet the criteria for dendritic
cells. ) | N

 (Slide.).

Other inflammatory cells were ]a‘I%o observed
and these cells were mainly CD8 T cells .that were
.intermingléd wif.h the mé.créphagic infil-trate in the
muscle tissue. _ |

(Slide.)

When inflamatory myopaﬁhyfis observed it ié
useful to perférm a marker fdr M.E!C—l molecule
express:x.on because expression of MHC-1 "molecule by

muscle f:x.bers is most spec:.f:.c of polymyocyt:.s
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- '~ In MMF, as you can see here, 'l;here'égﬁére some
muscle fibers that expressed MHC-1 molecuie__, _‘ Which is
not the ca}se normally, but these positive cells were
restricted to the close vicinity of the infiltrate.
The infiltrate itself waé MHC-1 positive and on those

muscle fibers close to the infiltrate were also

positive. On the remote form of the infiltrate, as

- you can see here, muscle fibers were negative. So

the picture was not one of polymyocytis. %»
(Slide.) |
Another intriguing finding was at the EM

level in the 14 £first patients we had the opportunity

to detect macrophages filled with = curious

osteophillic inclusions that v}e g‘.’ifst believed to be
calcium phosphate deposits.

But here at higher magnification you have
these fibrous crystalline inclusions that look like -
- that are very similar to anoxia (?) hepatite
crystals but we wére unable to é.chieve ?a pGSitive
reaction for calcs_ium stainings.

(Slide.) ‘

And as you will see, this was the ciue of
the etiology. As you can see h'e;:; these inciusions
were frequex';tly born (sic) by a membrane that was
probably of measles origin.

(Slide.)




w N

10

11

12
13
14
15
16
17
18
- 19
20
21
22
23
24
25
26
27

This lesion has not been reéordgéi.l{, :z.n the
muscle pathology 1iteraf:r.ur‘:e.‘ 0ld textbooks. did not
mention this entity and all myo;ﬁathologists in France
and elsewhere in‘ the world, including all the
brilliant myopathologists in the U.S.A. were not
familiar with this lesion. And all the differential
diagnosis could Dbe excluded _easily ’ . inéluding
‘grariulcmatous myositis, which is the oﬁe_z;. -- the
myositis which is associated with sarcoidos%-, and it
.'LS verig“ important +to understand that ti}ese lesions
were not of the sarcoidoid type.

(S1lide.) | .

And, fiqaily, we had the idea th'a‘t’clinicaly
symptoms were not too severe in most people because
combinatidns -- empirical combinations of antibiotic
therépy on steroids gave fbinally good . results in
majority of patients. About 80 percent of patientsv
with MMF lesions in their inuscle respond. quite well
to steroids. i | "

~ (slide.) ]
At this moment we believed we were facing a

new emerging infectious disease and we tried to f£ind

arguments for this by an epidemiological survey that

- was perfomed by the French government. What was

found was the following:
~-There_was._an. :n.ntrz.gu:s.ng high number of MMF

patients that worked at hospital, ma::.nly nurses. and
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. muscle and we tried to assess the prevalence of thes

10

=

, _ , B
health assistants. - There were also a number of

people that wused to travel a :lctl in foreign
countries, including Africa, several European
countries | and Asia. And another and still
unexplained finding, a lot of these peop_le ‘were

affiliated to sport federation. This is 58 patients,

‘which is a lot with regard with the general adult

"population in France. / R

.

The remaining of the epidemiological survey

(Slide.)

failed to find anything _consistent with an

envirconmental cause. Housing gave no information.
Urban and rural. distr’ibutioﬁ of patients _ﬁas
balanced. House or flat habitation was also
balanced. There was possibly something intriguing in
the’geographical distribution of these patients since
the "westgrn-- part of 'France ,and. the Paris area
appeared to be really ovér rep;;:e.sented among
individuals. Finally, all of the research to find
féod, water, place of puréhase of food, . animals,
hobbies, chemicalé and x-rays gave ne’gatiire results. |
(Slide.) |

: The light came frofn the":f.:"é.ét that we were

unable to achieve calcium staining in these people

despite the presence of calcium-like crystals in the

inclusions in these people by "studyinér 20 _cén»sg_.-cuti-ve
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11

.-
2.

- patients for electron microscopy and we fperfdrméd

electron microscopy in any material available.
You must know that when a muscle biopsy is

performed it is cut into three pieces. One for

frozen section, one for paraffin imbedding, and one

for electron microscopy. And among these 20 people,

only four‘of them had convenient infiltrates in the

CUEM materlal and the other one had it in the paraffln

section. So we de-paraffinized the parafﬁgn section
to go to the EM study.

And according to. this procedure we found

- that 100 percent of these peocple had the typlcal

inclusions. So the incluslcns were the hallmark of
the diéeasé. |

‘We did not believe it when they -- when
information came from the nlopny51cs department
telllng us that the small piece of muscle blopsy we
provided them for analytical study contained alumlnum“
instead of calcium but it was the fact andxke got the
ihfcrmatien‘in late October 1998. )

This was achieved by two ‘ types | of
microanalysis, xX-ray microanalysis and ionic (?)
analysis. o

(Slide.)

Here is an x-ray microanalysis I’am not very

that are given to 1nfrastructural pOLnts Here armw
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in normal controls

i2

the 1nclu51ons and the spectrum is assessedfand gave

and aluminum peak together w1th other peaks that were

a couple, osmium, chloride, oxygen and cmxbon that

| all belong to the'EM procedure. The grids for the EM

examination are made of couple and the EM preparation
of the sample includes osmium fixation..

(Slide.)

This was the case in all casesl@e stﬁdied;
Here the aluminum peak axjxd this was cor;f:l.rmed by
another analytical study that arose to makgga map of
the distribution. Here you have a muscle biopsy, it
was stained with the macrpphaéé infiltrate heie, and
as ydu'can see here the muscle fiber is negative but
the infiltrate - macrophage infiltrété ié filled
with aluminum. | |

{Slide.)

And, finally, we confirmed thééé analytical
techniquéé by atomich absorption spectromet:y. We.

took muscle_biopsyvfrom MMF patients iﬂ”dividing the

preparation in those part of the musclé biopsy

sample, which included the macrophaglc ~lesion and
those parts that did not dinclude the macrophage
infiltrate, and we compared it to normal.

‘ And as you see here, the aluminum content

was very high into the MMF infiltrate. It was high
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A most . intri/guing finding was théé.ftwin' 20
tested patients the cii:culating levels of _alum:.num
were strictly normal and this led wus to the
conclusion that finally these people might have local
éccumulation of aluminum instead of systemic”aluminum
intoxication.

(Slide.)

So we weht‘back to the files anagye first
looke»di at the siteé where infiltra‘l';es were %gbsert\red.
Many tissues on organs ‘were investigated for
macrophage infiltrates becauser the  pa£ients_ were
first believed to have a sort of -- a kind of
Whipple's disease and so especiallyxthe gut and tﬁg
digestive tract was intensively.examinated.

As you can see here,’noné of the biopsy of
the digestic trégt was positive for macrophages and
other sites were also examined without evidence of

macrophage infiltrates. So the = macrophage

-

infiltrates were exclusively found in the muscle

biopsy. And one ldok of the muscle biopsy it appears'
that itkwas constantly the deltoid muscle biopsy that
coﬁtained the lesion and we were unable to find
another site of biopsy giving —;H providing the
lesion. ' -

(Slide.)

So light come to us when we aésessed vtl}e

serolggy of the 20 first :cases. ,'We found uth%?i
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14

hepatitis B, viralAserologic profile was_qbé%iﬁed in
65 of these people which is more -- muCh npre than
the 20 percent of people with such a profile in the
general adult population in France.

There were also 25 people with positive:

antitetanus toxoid antibodies and it was clearly

related to vaccination because nobody in France at

s

And, finally, there were also-pati%gté with
HIV antibodies with avidity :-of the antibodies that
fit Well Wlth recent vaccination. h

And, finally, 100 percent of our patients
had not the antigensAfor HBV, tétanus toxoid or HIV.
It was really certainlthat all'HBV positi&ities were
related to vaccination as well as all tetanus --
éntiﬁetanus antibodies.

(Slide.)

So at this moment we performgd “a large
retrospective analysis of the histeﬁy of thétpatient,
Two teams were working. | One from the French
governméntk and one by the doctors of_“the' three
neutopathologic mybiogic centers  that included
patients. We came to the same evidéﬁéé.

All fifty patienté that were reevaluated had

been vaccinated or immunized with an aluminum

_containing vaccine. As you can see here, hepatitis B
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was the most frequent ' one, hepaﬁitis,, A waas ‘less
frequent, and tetanus was frequent. - |

The number of doses per case was not
é.bnormally' high and the median value was four
injections. 2And most iniportant i-nformatioﬁ was that

the delay from the last immunization and the muscle

biopsy runs from three months to eight years and the

date -- no, the time of vaccination was -assessed in

all these people or almost all of these i?eople.on

 vaccination booklets so we are sure of the time of

immunization and, of course, we are sure of the time

of muscle biopsy. So many patients have more than

five year delay from the last immunization to 'Ehe
biopsy and the median was 36 months.
| (Slide.)

When we looked at the type of vaccines we
found that there was _ balanced distribution between
the two main h_epatitis‘ B virus vaccines that are
available in France, the Engerix ai;;d the é;nsévac B.
And the Hb vax, which is the equival‘ent- of the vax
used in the U.S.A., was never fo'u;id ‘but it .'.LS
virtually not available in France so this means
nothing. o

- For tetanus vaccines we, of course,

considered exclusively those wvaccines that contain

ut.

aluminum, which. is the majority of TT vaccines |
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not all of them. And here again the Tetav;; énd the
others were both implicated. -

{Slide.)

At this point we attempted to reproduce the

lesions in animals. I go gquickly because Francois

Verdier will speak of this in a minute. And we

injected Sprague-Dawley rats IM with 250 microliters

'- of ‘GenHeVac vaccine and we observed the'_‘:%_ }esion at

days seven, 14, 21 and 28 post vaccination;%g
© (Slide.) o

And as ydu can see here, at day 28 a lesion
that was very similar to that observed in huméns
developed in these animals at the"vicinity of the
muscle. There were collectiqns, large.collections of
macrophages filled with finely granular vasophilic
content, which was also PS positive.

(Slide.)

- And at EMvwe found the same spicules fibrous

=~
%
-

structures into the macrophages.
(Slide.) -
And at this point we came to the final
evidence that the lesion of MMF was due to the
injection into the deltoid muscié of aluminum
containing vaccines. So this is the end of the first

part of the story.

e (Bpplause.) .
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DR. CENTENO: Thank you, Dr. Ghe:;f%i, fbr a
very intefesting talk.' This talk is mppén' for
questions.

| Yes, please. Can you use the microphone?
DR. ALVING: Carl Aiving, Wa;ter Reed.
It is verj, very interesting{ I have two

questions. One is have you done electron microscopic

:studiés on controls who did not get MMF:BEF who did~

get injections? - ' %g

"~ DR. GHERARDI: Aluminum crystals were
exclusively found in ,tﬁo .macrophageé. . They were
never foﬁnd - outside cells. ~ And so in peo?le

undergoing deltoid muscle biopsy who‘ had been
vaccinated, wé have a lot of course, wiﬁhout the
lesion, there wés no reason to look at aluminum
crystals .because the ‘macrophage cells were not
visible at the right macroscopic level. So maybe it
could be useful to address the question;df possible
aluminum residues but it woulé be Kécne more
accufately by aluminum content evaluation  than by
morphology.

DR. ALVING: The second is majbe you had it
but I missed it but what were the‘ bstuAdies on the

formed elements of the blcod, like red cells,

platelets and white cells, polys and so forth? Were

_there .any..changes.in. those compared to normal?
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- ‘ DR. GHERARDI: ' The white blood cell count
and the red blood cell count was no:ﬁmal -.wWith few

exceptions in which a slight increase of monocytes or

~a slight decrease of lymphocyﬁes was observed.

DR. TODD: Charles Todd, CDC.
In your experimental work you used aluminum

hydroxide and the other EM pictures that you showed

' ‘would be consistent with the morphology of “that.

DR. GHERARDI: Yes. S
- DR. TODD: Did you see -- do ‘you use
aluminum phosphaté adjuvanted vaccinesr J.n France and
is there potentially a difference between aluminum
pPhosphate and aluminum hydroxide? '

DR. GHERARDI: At the moment there is no
aluminum phosphate containing "v_accine available in
France so I made no compar:i;son. | |

DR. -RENNELS: A clinical question. The

symptoms that you describe these patients having had

~
-
-

are really very ncnspecific‘, very subjective, and the
fact thét they seem to respond to antibiotics and to
steroids leads me at this point unconvinced that this
is associated with a definite clinical entity. Do
you have further clinical studies pia;xﬁed?

DR. GHERARDI: Yes. The second part of the
seSSian will be entirely dedicated to the clinical
features.

- DR. GERBER: Gerber, NIH.
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This is somewhat related. Y_ou‘. Psa::.d | that

most of the paf:ients' respondéd to steroids. I

wonder did you have repeat biopsies’ on any of those
patients and, if so, what did they show?

’ DR. GHERARDI: Yes. One Dbiopsy was

rerformed on the opposite deltoid elSewhere’ in the

bédy  macrophage infiltrates were not observed, but

-when people were rebiopsied at the same: site, the

infiltrates were retrieved.

I

DR. GERBER: Were what?
DR. GHERARDI: Were found again.
DR. GERBER: Even though the patient had

responded clinically?
DR. GHERARDI: Yes.
'DR. CLEMENTS: John Clements, WHO.

Just two litfle points to clarify. You had

&2 spectrum of ages, infants through to adults, who

were -—-

--

DR. GHERARDI: Yes. I gave ye%terday to
Martin sheets of paper summarizing all the data and

if you want precise age, precise age range and so on,

- everything is in these data. So if your question is

whether adults or children, this is it, I can tell

you.

DR. CLEMENTS : I .am just asking

confirmation. --There were adults and infants? .o T
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DR. GHERARDI: No, there were main¥y adults.

‘Among the 50 first patients we have two cﬁ{;dren and

48 adults with a range from 30 to 55 yearsbbeing the
most important part of the group.

| DR. CLEMENTS: And can you just clarify for
me'hqw these patients presented? Were they cleariy

ill patients who came to the doctors because they had '

e~

DR. GHERARDI: Yes. I prefer to p%ﬁ this in

the second part of the session. Of course, they had

‘biopsy because they had the muscle é&oblems, of

course, and they had myalgia and'ruhvalidating
fatigues that led them to accépt‘muscle biopsy. |

DR. BRENNER : Alan Brennér, ~Boston
University, DVIC.

Are you familiar, Dr. thrardi, g?th a paper
written by Robert Morak in 1982? |

DR GHERARDI: Yes. I’ deteqi;gd it very -
recently and I come £o the same céncluéigﬂ that he .
did that the lesions are due to the vaccines but’as
rfar as I remember it was a very small iaa.by of six
months. | |

DR. BRENNER: Yes, sir. Eight months.

DR.kGHERARDI: And he was supposed to have a

congenital myopathy and there was probably an

myopathy with vaccines that had been performed i
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thigh as usual in babies. But I agree with "him that
the lesion is due to aluminum containinj vaccine, of
course.

DR. BRENNER: Are you aware, sir, that even

»in 1982 he had done the same Sprague-Dawley rat

experiments?

DR. GHERARDI: Sure, exactly. I detected

- this paper two months ago.A It is very diﬁgicult to

retrieve but finally I found it. \ %g

- DR. BRENNER: Right. Also, there are a
number of articles in the literatuiéémabout the
development of granulomatous and histiocytic ‘sheet
like ieactions to aluminum contéining vaccines and
some of the difference, I think, beéween the
granulomatous reactions and the histiocytic sheet

like reactions, which you have seen and which he saw

in his eight month old baby may be more time related

- than anything else because some of these experimental

studies followed animals over iocd of "time and

o
e,
]

early on there éere true granulomatous £foreign body
looking reactions that converted to moré histiocyticv
chronic reactions later.

Also, I have a question for you. Do you
have any information on the time span between
vaccination and onset of clinical symptoms?

'DR. GHERARDI: Yes. - This will be _in_the

second part of .the presehtation;
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DR. BRENNER: Thank you. |

DR. GELLIN: Bruce Gellin from ”Va-nderbil‘t
University. i

A pathophysiologic question.  You showed
that not all the patients had élevated‘ CPK's. I

thoﬁght you demonstrated that thisg was going on
outside of the muscle cell. 'I'her‘efo:e,« yrhy would

anybody =-- why would you get any CPK involvég;_even in

those?

" DR. GHERARDI: I do not know. I do not know
but you must know that the counterpaft of increased
CK levels is absoiutely unclear because yoﬁ can have
1éakage of CK in the muscle cells ’th'at - appear
virtually normal by optic microscopy.

DR. BRAUN: Miles Braun, FDA.
The vacéines that you described  with

aluminum being injected in ‘adults and their having

. this problem that you are linking to it, ‘presumably

they had aluminum containing vaccines earlier. For
example, tetanus in their lives. What did they --
were they asked about what their é):périences were in
the past with aluminum containing vaggineé? | |

| DR. GHERARDI: BAbout clinicéi symptoms? We
shall speak of clinical symptoms in a minute but as

you saw there was not a strict correlation between

“hepatitis B wvirus and detection‘ of the lesion and J.t

is also the case for the clinical symptoms, and :the
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‘lesion appeared really due to aluminum . conta:z.n:.ng

vaccines that included ma:.nly hepatltn.s -B virus

vaccine but also some patients that we are sure were

vaccinated with tetanus toxoid only.

So concerning the lesion, the lesion can be
induced by vany aluminum conteining ’v.ac':cine with or
without hepatitis B virus antigen in it. _

DR. BRAUN: Let me rephrase that and to g:x.ve
an example :Lf you had say a 40 year old he§lth care
worker ~who get hepatitis B vaccine an?. then was
diagnosed with this problem.

Th_ere must have been among those some or
maybe even a majority of them who say got tetanus --
aluminum containing vaccines prior. to that when they
were ten years old or YOunger and_ so they -
presumably some of them or maybe many of. them have

had exposures .in the same way ‘with. aluminum

DR. GHERARDI: Yes.

DR. BRAUN: And, you know, what was the
experience®?

DR. GHERARDI: There are t"'."t’_, -- finally two
question‘s. Aluminum -containing vaceines are used

from the 20's and it is very Surprising that they
were detected from '93 only in France, and this is
very unclear to me why is it the case because we used

to perform deltoid muscle b:l.opsy for 100 years “ini
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France and we detecteci the first case in f_'“’_93. So
this is a prcbiem. I have maybe two explanations £o
answer this.

First is that the vaccinatién program for
hepatitis B virus reached levels that_ were never
achiejred previéusly in,France in adults. |

You must know that 17. millionl_ doses of

- hepatitis B virus vaccine have been providgd in the

'90s in France and our popula{:ion is 6@%.=millio’n
people.- So there was a very, very strong and very
large immunization program in adults, whicii; is a very
new thing, and probably the. MMF story is a marginal
problem affecting, you see, les.s than 100 persons
among millions of people that have been vacéinéted.

So @possiblyr it was necessary to have a -

huge number of patients vaccinated to havgvby chance

the lesion at the muscle biopsy retrieved.

Ind, second, as to whether people immunized

previously with aluminum containing vaccine, whether

they had or not symptoms related to that ; I would say

‘that we have not this feeling and that as you saw,

our patients were mainly adults ; and we have -- we
had very little -- a very little number of kids.

And in France, as in other countries, kids

are extensively vaccinéted so it appears that the
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occurring in adult age'and &é not cccur.ini§§@ﬁgest
people. | | .M

So it is not excluded that the same persons,
individuals that are vaccinated early in their 1ives
do not develop ahything, and when vaccinated for

another antigen at adulthood developed symptoms that

I will speak about in a minute.

DR. CENTENO: This should be -the last

questlon before we move to the next talk. %&,
© - DR, CASERTA: Vito Caserta, Vacdiné Injury
Ccmpensatioh Program. )

Dr. Gherardi, have yoﬁ‘done or plan'to do .
biopsies on normal 'people without myalgia and
arthralgia who receive aluminum vaccines éo see if
the same accumulation of aluminum occurs in =
macrophages in peocple who are not ill?

DR. GHERARDI: This is a very important

point. Unfortunately, it is very difficplt and an

unethical point of view to propose this in France at

. the moment.

Healthy individuals = vaccinated, I am
absolutely sure that it will be lmp0531ble to perform :
surglcal muscle biopsy in these 1nd1v1duals

What I can say _is that we started a

prospective study in my lab from the beéinnihg of the_’

. ‘year - studying- .all.. patientsmhundexgoingmw3 ;deltqi§ﬁ¢w

muscle biopsy for any reason who have been vaccinated.




10
11

12

13

14
15
16
17

18

19
20
21
22
23
24
25

26 -

26

and we collected 40 individuals vaccingiéa for
ﬁepatitis B wvirus in thé same' times as _ﬁhe MMF
patients I presented who had no lesions in their
deltoid muscle<in the non-dominant arm because we use
to perform this  in the non-dominant arm as
practitioner wuse to perform the Cimmunizétign
injection.

So it is the only thing I can say : Ail
people vacc:.nated do not have ev:t.dence E&;zxf:' the
granuloma in their deltoid muscle blopsy

DR. CENTENO: -Again thank you, Dr. Gherardi,
for avvery interesting talk.

(Applause.) ‘

DR. CENTENO: The next presentation of this
morning is going to be by Dr. Verdier and Dr. Verdier
isvgoing to talk about the nonclinical studies.

Dr V’erci:x.e:x:">

NON CLINICAL SAFETY STUDIES WITH ALUMINUM

HYDROXIDE: EXISTING ANIMATL SmﬁD*ES

AND FUTURE PROTOCOLS

FRANCOIS VERDIER

DR. VERDIER: Thank you, Mr. Chairman.

Thank you, Dr. Myers, for tﬁig.invitation.

During the next 30 minutes we will try to
see if existing animal studies and possibly future

protocols can help us to -explain -this MMF issue.and.
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confirm or not the link or ‘potentialwlir.iﬁ &Setwe‘en :
these lesions and the aluminum hydrpxidev. .
(Slide/. )

So I will divide mir talk in two parts. 1In

the first part we will see if current ani’malk data can

give us some clue, some explanation ' regarding this
macrophagic myofascitis. And in the second part of

~.my talk I will share with you some protocé!._s', that we

intend to perform in order to explain. the%_potential
link and to confirm or not ' some kof the ’hy‘pothesis
related to the MMF issue. ”

(Slide.) |

In order to better definé ‘the putc’gmes‘ of
these experimental studies I have tried to summarize
the MMF issue and to cleai'ly define the different
entities involved in this problem.

First, I have identified two distant things.
One is _i';i_xe aluminum contained in the vaccines, )
aiuminum hydroxide orx aluminum ,ﬁhosphatﬁé , as an
adjuvant. : And the potential 1link b_ef:ween this
aluminum and the local histopathological reaction. as
it was described bjr Dr. Ghei:ard.i. N

So the first hypothesis .'.LS could aluminum
hydroxide as the vaccine adjuvant trigger a focal but

persistent inflammatory reaction, a very l°¢alb




10

11
12
13

14
15
16
17
18
19
20
21
22
23
24

25

26
27

28

Then, and I clearly make a  distinction

between this first link and the second link. The

second link is the possible relationship between this
local reaction and the systemic disease, which will

be probably better described in the next talk by Dr.

-Gherardi.

(Slide.)

And the hypcthesié is could - thls ‘local
reaction evolve in a systemlc muscular d1§ease with
myalgia, with marked fatigue.

There is also a third way to ;onsider the
situation. Instead of starting. from the local
reaction, instead of starting from tﬁe. vaccine

injection, we can start from the systemic disease

with the following hypothesis: Can idiopathic
disease -- an existing disease could lead to the MMF
reaction®? -8o this systemic disease would exist de

novo or preexisting before the vaccine injection.

vt
N

(Slide.)

So, first, we will look at some existing

- animal data and I will Present some data from a loca},

tolerance study performed in rabbits using the IM
route, using the intramuscular Hféﬁte, and with
aluminum hydroxide. | _
In fact, the purpose of this stu&y was not
to study the MMF problem The purpose of this studyﬁ

was to compare ‘values, adjuvants and performing
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local toleranceb study' as it is requfééédb by
regulatory guidelines. : “92
(slide.)
So for this study we uééd 20 rabbits per
groups. We had two groups. One receiving the
adjuvant alone and another group recéiving"vaccine

adjuvanted with aluminum hydroxide. ‘'The dose used

- was quite a high dose. It was one humaix:;dqse . per

injectiohrand we did four injectioh sites pe%}rabbit.

" And several necropsy time points were

. pérformed, some very rapidly after the injection. I

mean, two days, seven days after the injécticn,»apd
the last time points were performed 90 déys after the
single injéction.

(Slide.)

The parameters evaluated in this study was

toxicological uparamete;s' but today we will £focus

 mainly on the examination of the injection site and I

-~

will show you some staining similar to theafechnique
used by Dr. Gherardi on human samples. ; wil1 show

you some staining and also some immunohistochemistry:

staining.

(Slide.)
We will try to shift to some slidesland just

to explain that I will first shoﬁ_the slides with the
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key time ©points. ‘The first time -point after

injection. I mean, two days after the :'r.-nljection
Eight days after the injection and 90 days after the
injection.

(Slide.)

Okay. So this is a picture obtained’ with
the adjuvant alone two days after the injection and
you can already see this exogenous deposxg between
the- muscular fibers. It is a sort of amquhus gel
which is between these intact muscular fibeés. There
are not a lot of cells in it at this stage

(Slide.)

This is a lower magnification and you can
see here the muscular fibers. \

(Slide.)

This is now with an adjuvated vaccine. You

can still see- the deposits here between the muscular

- fibers but with already more cell infiltrations.

s
S

This is the same time pc>1nt but with a

- higher magn:.fn.cat::.on with -- you can still here the.

exogenous deposit with already beginning of cell
infiltration , mainly polirmorphonuclear cells.
(Slide.)

This is two days after the injection. Now

(Sl:.de )
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-—- to eight daYs after the injeqéiéﬁ. The
first set of slides‘wifh the adjuvant.albgefand yoﬁ
can still see this deposit but now we have a
macrophagic reabsorption of this deposit. A lot of
macrophages are cleaning this déposit but still we
have the intact mﬁsdular fiberé. |

(Slide.) |

Higher magnification. You can see.-all these

ol

macrophages cleaning the deposit. o %g
-° (Slide.) | | -
The same time point, adjuvant alone. All

these large macrophages.

(Slide.) 4

And ~now a big difference. | This is the
adjuvated vaccine. And we have still the exogenqus
deposit. We have perhaps some fibréblasts here and

we have no clear ~inflammation - reaction with

infiltration between the muscular fibers. -

-~z
%
V-

~(8lide.)

So fhere is a big and marked difference
between the adjuvant alone and 'now_ the - picture
obtained with the adjuvated vaccinef And you can see
‘that this kind of picture’is in ssﬁé»point close to
the picture shown by Dr. Gherardi before but here we
do not have only macfophages.' We have
polymorphonuclear cells,mlymphocyteswand”hiétiqcyﬁg$fmf
... (Slide.) - | s .
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That is a higher magnification. anS. you can
see that it is a mixed éeli infiltration w‘ith various
cell types. |

(Slide.) |

Now I will go to the last time point, 90
days after the single injection.

(Slide.)

With the adjuvant alone we Wez'.;'e.;__; able to
still see = some macrophages cont:_i.m:%;ng the
reabsorption of the deposit so it is 7 90 A‘days after
the single injection and we have this large. giant
cell -- giant macrophage cleaning the depoéit.

And, interestingly, if now we compare with
the adjuvated vaccine, we have a picture. Né -more
inflammatic;n reaction between the muscular fibers, no
cell infiltration:but» still in somé of the injection
sites, no_‘l; in all injection sii_;es_’ we have this
mac;rophagic .fe_absorption that we can observ?,

(Slide.) o

Briefly, I will show you some of the
imunohistochemistry staining. This is a CDé68.
staining and you can see here that w\e?“have a pcsitivé
Staining in the macrophagi¢ -- of thé vmacrophage’ for
the adjuvant alone. |

(Slide.) _

It is- perhaps ‘better here with .a h:.gher

magnlf:.catlon So we have with CD68 sta:x_n:.ng s:.m:.lar<
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to the human situatidn but this'is with»thg:adjﬁvant
alone and it is only limited to.this deéosit;"
(Slide.) ’
With the adjuvated vadcine we have also a
CD68 staining so there are some macrophages in this
cell infiltration. »
So now we will try to go back perbaps_tg -

(Slide.) T

Could we perhaps 3just reduce a l%itle bit?

Okay. ' ) | , |

Sd to summarize these data we can see that
there is two clear. The picture obtained with the
adjuvant alone, and this is_ mainly a macrophagic
reaction ‘with different stage, and the picture
obtained with the adjuvated vaccine, and in this case
we have a multi-steps reaction with. first some
polymorphpnuclear infiltration and then a mixed
reéction- with alsd some lymphécytes;band scmeﬂ
histiocyte, and then it is only 90 daysbafter the
injection when we can compare the two reactions and
in this case we have some few sites with macrophagic
reabsorption.

(Slide.)

So at the conclusion to thesel existing
animal data we can see that there ?s a clear
difference between the reaction observed with the

adjuvant alone and ‘theA'reéction obserVed.'withwﬁﬁhe%
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adjuvant plus the antigens, So this indi¢§ies ﬁhat,
in the first, we have to consider the combiﬁation of
the adjuvant plﬁs the antigen. And, also, ﬁe have
only a partial reversibility of the reaction. . We are
still _aBle to detect some métcArophages in some
injection sites 90 days after. thg injection. And

fortunately we do m:fc. have the time to perform some

" electronic microscoping to see if there afeb;also some

still 'aluminum: hydroxidé - spicules %p | these

macrophages.
(Slide.)
So we have mainly the inflammation -- the

inflammatory pi_cture/ is mainly observed a few weeks
after the injection but it is not éxactly a true MMF
situation. The inflammation is mainly marked betweenl
the muscular fibers and nét only in. . the muséle
fascia, and also it is not only macrophage
inflammation. We have several cell types. .

Three months after the injectio;f, we have
only some remaining macrophage but without cell
infiltration as it was noted in the human biopsy.

(Slide.) | |

So at the conclusion ff:oxﬁ these animal
studies we can say that the adjuvated vaccine can
trigger an inflammation rgaction which is_c;lose to an
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So now in the second part’of'my;prggéniaﬁiqn
I will share -with yoﬁ. some protgcols designed to
confirm .or not the hypothesisi presented at the
beginning of my talk.

(Slide.)

' We propose to do two kinds of experiments.

One is to evaluate the kinetics of the aluminum salt

(Slide.) | o e

The purpose of this‘ first ‘exgeriment “is
mainly to extend the vary intereéting work presented
yvesterday by Dr. Hem aﬁd Dr. Flareﬁd. As I mentioned
yesterday, we do not have exactly the clearance of
the aluminum in the injection site. We do not have
the muscle content several weeks after\intramuécular
injection. And we need as for all components of a

new —-- of a pharmaceutical, we need to document the

pharmacokinetics of the aluminum at the injection

site.

(Slide.) .

We propose to use ICPMS technic to measure
the aluminum content. It is perhaps not as clean as

the aluminum 26 technique but it is probably easier.
And we want also to use different dose label and

probably a dose label lower than one human dose per

‘animal because it could -be-more relevant:to. compare.a--
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small dose labeled in a small muscle"rath§thhéna
huge human dose in a small aniﬁal muscle. | - |

We are still thinking about analyziné all
the muscles or iny ﬁhe aluminum content in the
lesion area.

(Slide.)

The other study is an in vitro study in

" order to document the macrophage reaction, the

reaction of human macrophages exposed to E‘ aluminum
salt.

(Slide.)

And this study will be divided in two parts.
In the rfirst part we have decided to select some
relevant endpointé in o?der . to evaluate the
phagocytic and’ the oxidative activity of the
macrophages. Also, we will scréep various markers
and various cytokines or cytokine recepﬁors. |

- {Slide.) |

This work is a multi-lab coliabor;;ive work.
The expert of this work is Dr. %nﬁeACéc;1e~Rimaniol
who is working with CEA near Paris. And the GERM MAD
group will proVide us some sampleswfrom MMF patients
in order to study these maciophagés;b And, also, iﬁ
is a collaboration with Aventis Pasteur. |
(Slide.) ;
The method used_will. —- can_.be divided in.

these three steps. We will collect blood monocytesl
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from human people and we will start a gﬁlii:ﬁre of
these cells in order to get maérdphages -
differentiated macrophages after seven: days of
culture. 2And then aftervroughly ten days of culture
we will be able to expose these macrophages to:
various adjuvants for various durations.

(Slide.)

The ;parameters which will be -§q5¢ened. in
this first phase are as follows: We wiil i%yestigate
the pﬁagocytic activity using a phalLoidin - a
labeled phalloidin. We will .measure‘ the oxidative
burst by glutathione assay in the macrophages;

(Slide.) | »

As I mentioned before, we will also perform
using a flow cytometry apparatﬁs various membrane
marker . evaluation, particulérly the . transferrin
receptor, _ ‘which is involved in  the aluminum

transport, and alsc some activation marker and some

S

£

phagocytosis receptors.
(Slide.) )

Also, we will measure cytokine’release.in

the Supernatant of the cell culture. Particularly we

are interested, and I do not know if Dr. Gherardi --

Romain Gherardi will speak about IL-1 and IL-1

receptor because these cytokine and cytokine

MreceptorswhavembeenwfoundwinHsomemMMFvpatientsywWSO“

we want to try to correlate some of the clinical.

~
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findings to these ‘in vitro. experiments.
(Slide.) | .
So then we will be able from this first
phase to select some relevant endpoints and wusing

only these relevant endpoints we will compare the

reaction of aluminum hydroxide versus aluminum

phosphate on these macrophages in vitro. We will

. also compare the reaction of the macrc;hages in

2 2

contact with aluminum adjuﬁant alone or. alu%}num plus
the vaécine. ‘

And probably the more interéséing part of
this study will be to compare the réaction of the
macrophages obtained either from healthy donors Vcr-
from MMF ‘patients. And the\ GERM MAD 'group will
supply sampie from approximately 30 MMF patients.

(Slide.) “

So this study is scheduled to start during

the next weeks and we plan to do this during

=
-

approximately one year.

(Slide.)

So as a conclusion you can see that the

existing animal data and also the future protocol

will be not able to definitively solve this MMF
issue. It is a complex mechanism. I think that it
is only by having not ‘only the in vitro study

results, also perhaps some pharmacokinetics data from
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And also one poiﬁlt that I have nqt,%r‘eseﬁted
today, some data from epidemiological studies that we
will be able to give a conclusion or some
explanations to this MMF issue.

Thank you very much.

(A_pplaﬁse.)

DR. CENTENO: Thank j(ou, Dr. Verdier-.

'I‘h:.s paper is open for quest:r.ons. "i_;

DR. GHERARDI: One. very 1mportantspo:1.nt of
the study of Dr. Verdier 1is that 14 of the 16
injected s:Ltes in the rabbit were free of'macrophages
at day 81. I am true?

L DR. VERDIER: Yes. Only two among .16. ﬁe
wére able to find some macrophages only two among 16

sites investigated after 90 days.

DR. GHERARDI: Okay . This .is a very

Vimportant point because the residence time of the

les:.on at present is unknown in humans and even in "

N"

an:Lmals. So if this is substantlated in the future

this will be a very important issue because the

questioﬁ is, isv it normal to get the lesion into the
muscle after vaccination. I ehou]_.d say yes, early
after vaccination but prebably noﬁ H':r:emote from the
vaiccination time. |

| What will be most important to determine is
the time -after which it becomes. un—nomal (sieg) to

have a pers:.stent les:.on in the muscle
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'DR. VERDIER: Just a comment. . There is
perhaps a difficulty to detect a lesion a long time
after the injection, particularly in animals and

perhaps even more difficult in humans because we do

‘not know exactly if we have investigated -- if we

have looked exactly at the injection site.

The muscle is not =--  we cannot exactly

‘identify the injection site several months™.after the

injection. - g

, P
" DR. GHERARDI: Thére is a problem of
Sampling, of course, but you have not such a problem
at day 21 or so on. At day 21 you have 100 percént

of the cells that are positive for macrophages.

DR. GARCON-JOHNSON:N _ Nathalie Garcon-
Johnson, SmithKline Beecham. I have two gquestions
actually. From the data that I have seen in human

and from the suggestion we hear so far, I mean there

. is a possibility that the effect you are seeing could

-~z

be a cumulative one. So my quesi:ic‘m is in §our study
did you do any dose ranging of aluminum or just you
injected a bolus of aluminum in the animals 'ahd
looked at the effect? _

DR. VERbIER: No, we did nbf test several
dose levels. We only tested the one .humar/x.dose per

injection and one single injection. We did not do

-repeated-administration. ..We. have other data that I

did not present today in other a.nimai species. edn
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I have only investigated the reaction from "some ‘days
after the injection to two weeks after thé‘ ;:_i:njectiion/.
I did not go up to three months with emulsion so I
cannot really compare both adjuvants.

DR. BRENNER: I would make Jjust a couple‘ of

comments. Number one, several years ago -- I think

again it was- in 1982 -- a study was done cdmparing

- alum preclpltated tetanus toxoid and ,fé.lum alone

7:.;—-

showing the presence of alum in macroph%ges in a

‘small infiltrate at 20 weeks.‘

The second thing is that thez?é have been
studies done comparing multiple adjuvan’ts. in the
past, including mineral Voril, which is far more to:&ic
than any of the alum -- either absorptién adjuvants
or precipitating adj»uvants.

So I was just wondering if thegg things are
not just -- . are we looking at a local irritation?

Are we looking at inflammatory process? Are we-

-
%7
S

100‘“ ng at 'immunoinflammato:y \prgcésS?

DR. VERDIER: It seexﬁs that with the
adjuvated vaccine we have not only an :Lnflanunatory
reaction because we have lymphocyte :Lnf:.ltrat:.ons so
I think it is a —- I do not know :Lf it is a good word
or not. It is an immunoiﬁflammatory-proceSs because
we have the implication of lymphocyte. |

 DR. BRENNER: My question -- my thought is

this: Are we looking at a_necessary 'partpff_, va,qg'

e
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response? In other words, if alﬁminum,éédmpounds
alone can elicit an infiltrative process fq;(a_shbrt
period of time that looks very similar to the lesion
that we see in MMF and a much longer lesion and a
much more intense lesion when the actual antigen is
added, isn't this really just part of what needs to
happen in order to mount an antibody response to the

DR. VERDIER: I fully agree with y%'g.

DR. BRENNER: And if that is t;ue.shouldn‘t
this be occurring in everybody who gets v;ccine?

DR. VERDIER: We have been able to reproduce
this inflammatoryvreactibn in ail rabbits so we cén
expect that in all humans vaccinaped with(an aluminum
adjuvated vaccine = we will observe this‘
immunoiﬁflammatory reaction a few weeks after the
injection. _We expect to have this inflammatory
reaction. ' _ B
” DR. BRENNER: Right. Then why dall it anm
illness? If this is an expected -- that is my only
point. If this is an expécted\iesponse, if this is
what is supposed to‘happen,vhow do we correiate iﬁ
all of a suddeh with a clinical syn&£§me?

DR. VERDIER: .‘That is why I started my

presentation with a clear distinction between the MMF

as a local reaction, MMF macrophagic myofascitis is 2

" name given to a histopathological picture, andAjpgg;
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there is another entity, which is the #clinical

sym’ptoms‘, and I think that in the discussion ‘we need

~to have today is clearly to analyze the potential

link between the adjuvated wvaccine and the local

histopathological reaction, which is not an illness‘,'

and the other hypothetical link between this picture

in the muscle and the clinical symptoms. But it is

clear —-- in my mind I make a distinction _bgt;ween the

T

two hypothésis as I presented in the be'ginnj:-_igxg of my
presentation. v | -

DR. BRENNER: Thank you. h

DR. PERCY: I am Maire Percy froﬁ the
University of Toronto. I have é question about your
proposed human studies. J

DR. IVERDIER: Yes.

DR. PERCY: Are vyou planning to look at
genetic markers in your controls and MMF cases oOr
not? "

DR. VERDIER: ﬂ_o, but - I would be very
interested if you have suggestions. v

DR. PERCY: I mean, I am partiéﬁla;ly - I
am wondering if it would be worthwhile looking at
markers of a hereditary hemochromatosis mutation
because these greatly incréase the sort of transfekr’
of' iron into cells and 'vi-é‘ transferrin and

transferrin receptors.

_ DR. VERDIER: Yes. . _
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'DR. PERCY: And aluminum alsovéiiﬁds to
transferrin so I am just’ wondering wheﬁ@gr thére
might be some association. -

DR. VERDIER: Yes.

DR. PERCY: Anyway I would love to hear
that. | |

DR. VERDIER: Yes, we would be perhaps

 ‘interested to do that particularly to see.if with the

élinical symptoms we have a special backgroé?d.
- DR. PERCY: Yes. That is interesting.
Another thing I Jjust wanted to £éntion, ﬁust
in my discussions with clihicians or clinicians at
the University of Toronto, I am.awére of a couple 6f
bizarre cases where people have p:esented‘—— I do not
know if there is any relationship with MMF but a’
patient has presented with something that was ALS-
like and the ‘diagnosis that they ended up with
was tranéverse myelitis and iﬁ appeared to be -
associated or it was exacerbated éﬁter, ftthink, a
£flu shot. I do not know whether this had aluminum
in it or not.by
| DR. VERDIER: There are no aluminum‘in flu
vaccine. B
DR. PERCY: Okay; Yes. But anyway -- but

the people -- a couple of people that had this had

sort of a chronic brucellosis infection,“ Itmmaymb§Vem

absolutely no relevance but - it waé» - but.wgggy[
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~ thought there was some sort  of bizarre,iéatqimmune

' response that was connected with, vyou know, this

chronic infection and  the immunization.
Anyway, I just thought I would mention that.
DR. VERDIER: Thank you.
DR. CENTENO: Two more very brief and quick
questions, please. ]
DR. KEITH: Sam Keith, ATSDR. 5é .

ol

I was wondering if yéu have én i%%a of how

"l’“

far this macrophégic action extends beyond the three-

dimensional point of the injection. I recall my

~daughter got her 1last £lu shot, the physician

injected, turned around and got a bandaid and fuliy
placed the bandaid at least two centimeteﬁs aﬁay from
the injection site so I can identify that it is very,
very difficult to identify where the precise
injection site is on £he surface plus;'you know, the

direction of the needle injection, wherg;actually it

-~
\.

o

So when locking at healthy individuals that

have received'injections, I think it may be useful to

_understand how far this macrophagic action extends

beyond the three-dimensional point within the muscle
to see how closely one needs to understand and map

the location on the healthy humans that may be

-studied— e e e e
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DR. VERDIER: In this study we.dig'ﬁpt"try
to look if we ﬁave le.éions around the injedt_;‘g.én site.
We were -- it was the‘ opposite. We were trfing to
identify exactly the injection site to be able to
detect perhaps some remaining macroph‘ag/es or

remaining inflammation. But I agree with you that it

would be interesting to perform one injrection site

- .and- to investigate how far from this injection site

T

we can stiii find some inflammation markers ;F
- DR. HENDRICKX: '-Bérnadette Hendrickx,
SmithKline Beecham. No question but an i;formajtion.
We are performing a huge animal study where
we compare at long term up to oné. vear foliow—up" tén
different groups and we compare placebo, ‘we compare
the a.ntigen,‘ the adjuvantéd antigen at different
dosages with the adjuvant and we compare also two
different adju;rants, hydroxide aluminum and phosphate
aluminum._“ | .
| ' Obviously the results are not yet“available
bﬁt we will have some interim reports and we will
inform as soon as possible. |
DR. VERDIER: Thank you.
DR. HENDRICKX: Rats.
DR. CENTENO: Thank you. Thank vyou, Dr.
Verdier, for a very interesting té.l}:. |

... f(Applause.)
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DR. CENTENO: We have come to the last talk

of this morning's session and it is going to._be again
Dr. Gherardi with human data on MMF.

HUMAN CLINICAL DATA ON MMF

ROMATN GHERARDI
DR. GHERARDI: So if I understand, everybody

is prepared to accept that the lesion is due to the

. vaccéine but could be reluctant to accept :‘Hggt .these

people have a disease.‘ - F
(Slide.) | |
We have the same v_problem and we tried to
addressed this gquestion by desig‘ning a study with

three centers and we first tried to assess .if the

prevalence of myalgia in people with MMF lesions were

similar or different from that of other patients'

undergoing deltoid muscle bikopsy without lesions.
So we collected pé.tients from '893 to August
'99 and the data extraction was presence or absence

of MMF lesions and myalgias -- absence cfh myalgias

noted in the files, this is important, at time of

‘biopsy.

(Slide.)

Here are the results. Six> “patients were
observed from '93 to '96 and 40 from k‘97 to '99 in
these three participating centers. As you can see

here, -myalgias- were present .in 85 percent._  of MMF
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petients as assessed by the files and in_45§peeients
of MMF negative patients. | -w

A Using the Fischer's exact test the
association between the presence of myalgias and the
presence of MMF lesion in the deltoid muscle was

very, vefy significant. This is a very important

vpoint.

Of course, I have no idea of the.proportlon
of patients that have been vacc1nated in %gis graup
but you must know -- Yyou ‘must remember that 20
percent = of the adult  French pop;lation' is
seropositive for HBV serology.

(Sllde )

Then we moved to the extractlon in the 50
paelents I told you about prev:.ously and by a re-

evaluation of all of these patients we found that 94

percent instead of the 85, when only the files at

" time of Dbiopsy were examined, had experienced'
myalgias. 2And 98 percent of them had thef% myalgias
beg*nnlng after the last 1mmun1zatlcn, The delay'

were somewhat variable _with median delay of 11

months, whlch 1s an important delay Thirty percent

of patlents had thelr first myalglas within three

months after the last immunization. Sixty-one within

one year and 80 percent within two years.
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B
As you remember, the muscle biopsy was

performed with a median time of three years*after the
immunizaticn. | |

(Slide.)

So what were (sic) these myalgiés looked
like? This was performed by the French Ministry of

Health. They wanted to have clinical information on

' the symptoms of MMF patients so they.pégﬁérmed in-

depth interviews of 40 patients, 40 of thé?BO first
patienés or 60 first’paﬁients:

(Slide.)

They found 19 men, 21 women, thehage at
date of onset was seven to 69 years with a mean of 42
years. And, importantly, 69 percent were aged 40 or
more at onset of symptoms.

(Slide.)

Intérestingly;/the date of onéet of symptoms
peaked in '97 even if the biopsy was performed either
in '97, '98 or '99. _ -

(Slide.) o

‘At onset of the systemic diséase here are

the symptoms. Myalgia and fatigﬁe“in 37.5 percent.

Myalgia alone, both groups included 65 percent of

patients with myalgias as first symptoms. Fatigue

alone in 25 percent. And other, ten percent.

-~ .And when. the type of myalgia was assessed,
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o i
myalgias used to begin in lower limbs, and ‘especially

. in legs and calves. Another point very important was

that | these myalgias were symmetrical and bilateral
and symmetrical. So the picture is one of myalgias
that begin in calves and legs.

(Slide.)

At time of biopsy the myalgia and fatigue

‘accounted for 60 percent of people. Mya:lgn.a alone

for 15 lﬁercent. Fatigue alone, 20. And }Eie again
the myéigias predominated .iﬁ. lower limb although
most patients hadkciiffuse myalgia at the time of the
biopsy. ;

So you must understand that these people
have a stereotypical picture on the clinical point of
view that includes myalgias beginning in calves and
progréssively going up and becoming diffuse.

(Slide.)

So, finally, an overall of 82.5"g?réent of
people with MMF in the deltoid vmuscle b?i.opsy had
myalgias previously to the deltoid muscie biopsy.

What was the impact of the myalgic syndrome?-
As you can see here, 85- percént of ,,'fc:_lflnese people were
disabled. These are only at efforts or most usually

for 1light or even basic activities. So these

myalgias were stereotypical as regard with their

..l_progression,. and..-were more _or..less. debilitating LAn

ﬁéstwéétiéhtéf”-~.yum;a,ww;-w,yw-y'
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(Slide.)
A very interesting finding is t'.hvai;_"there. is
a noninvasive précedure that may help to assess. MMF .
This is the gallium scintigraphy. We first used the

gallium scintigraphy to assess a diffuse picture,

clinical picture. We first sought to represent a

‘type of gfanulomatous myopathy rather similar to

'-sarboidosis And we used gallium -sclntlgraphy

because gallium b:.nds transferrin receptor,ECD71
And we made the - following study: = We
included 12 consecutive MMF patients ané we used as
controls ten normal people, ten polymyositis, ten
sarcoidosis, and eight pat:l.ents with the so-—called
fibromyalgia that met the criteria for the American
College of Rhemnatology. . You mu’st know these
symptoms which is poorly definéd as a  disease but
which can be-recognized easily by a number of tender
p‘oints at the muscle insertions.
| | And scintigraphy was per -Fomed k using the

standard procechire .

(Slide.)
First controls. Fibromyalgic patients had
no gallium uptake at all. Sarcoidos-is, as expected,

‘hafd nodular gallium uptvake in muscle and fascias were

always spared. W’hen there was articular uptake it

‘was of a nodular synov:.al type
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And in  polymyositis there - was ‘an
autoheterogeneous uptake that was,usually’sﬁéring the
fascias but not constantly.

(Slide.)

Now the MMF patients. Clinically the

patient included in the scintigraphic study had, as

 usual, myalgias in lower limbs, mainly in calves, in

11 of the 12 patients. They also had maik%ﬁ fatigue

and importantly none of them had thégrtypical
fibromygigic,tender points. " Mild elevation of CK
was observed in half of patients as in the -- as
usual in MMF.

The important thing is that the gallium
uptake was globally higher in MMF than in normal
controls and there was a very particula: -- a &ery'
special gallium uptake in the muscle that*appéared as

linear uptake“bordering_the fascias, which was very

"+ closely related to the location of myalgiééﬁ,

As you can see here, the gallium uptaké was
much higher in lower limbs than in upper limbs and
there was a very good correlation betweén the gallium
uptake and the location of the myalgias.

In joints there was also a predominance for
the large joints in the lower limbs than in the upper
limbs. |

Now pictures. -

(Slide.)
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This is a typical picture of MMF. -

(Slide.) | -

And as you can see here what is
characteristic is this type of linear uptake with
periarticular uptake.

(Slide.)

Here another with. this diffuse linear

'positivity, T e

e

(Slide.) < - F

And at upper limbs there were mairily
positivities around fascias -- around articulations.

So I amk not a scintigrapher but‘ the best
French scintigrapher was involved in this study and
the /pictures were evaluated blindfolded diagnosis by
two experts in scintigraphy and they .are absolutely
convinced that this picture is something that they do .

(sic) not used to see.

(slide.) o
So this is the point on myalgia. These
myalgias are characteristic. We can recognize the

patients because. they -- all of them or most of them
have the same story to provide to .us with beginning
in the lower limbs and going up ‘and persisting f;ﬁr )
months or years.

(Slide.)
- Now;—-as —you- .sawr—these..patients..also had .

fatigue and we were interested because ‘in the ™
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B
there have been some association between immunization

and chronic fatigue syndrome, to see whether our

ratients met or not the standard or international
criteria for chronic fatigue syndrome.

There are two criterias for chronic fatigue
syndrome. The CDC criteria includé unexplained

fatigue for more than six months, of new_onsét not

alleviated by rest with substantial reduction of

activity, and at least four other sympéﬁﬁs' that
include tender lymph nodes, myalgias, @;ﬁhrélgias,
headaches, ﬁemory impairment, unrefreshing sleep, and
post-exertional malaise existing for 94 hours.

And there are criteria for exclusion, any
type of psychosis but not uncomplicated depression,
substance misuse or alcoholism, and obesity or
anorexia or bulimia.

(Slide.)

There is another set of criteria-u§§d by the
English people which is more simple. It ;s severe
disabling fatigue for more than.six months affecting
physical or mehtal functioning present more than 50
percent of the time.' Other symptomgtmay be present
including mainly myalgia_ and sléep and mood
disturbances. Exclusion criteria are similar to

those of the CDC criteria.

e {SLddeL) o
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Now what was the fatigue settiqé? in MMF
patients? At the moment we have re—evaluatgd 30 of
. )

theserpeople to assess fatigue. Ninety-three percent

had fatigue for more than six months and 87 percent

- were disabled enough because of this fatigue.

When using the two criteria I showed you,

 about one-half of them met the criteria, the CDC

criterig, and 40/percent the 6xford criteri&;;
So | some of these patienté \ééet the
international criteria fo:’chronic fatigue syndrome.
‘ (Slide.) o
So bwe also performed this assessment of
possible chronic. fatigue syndrdme in these . people»
because we wanted to have an idea to havé -- to get

further'in pPhysiopathologic explanation. And there-

have been a lot of investigators that felt that --

that feel that the chronic fatigue syndrome, which is

usually post-infectious, as you must know, could

~

re?resent an immunological problem Ehat cogsists in.
the lack of switch off and immunologic._aCtivation
subsequently to infection with protected immune
stimulation with first a rélease bf cytokines that
you probably know 7induce& my;igias, fatigue,
arthralgias, and subseéuently emergehce of

autoimmunity with autoreactive T and B cells.
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So we tried to see whether we hgveé;§idence
for cytokine release abnormalities = or for .
autoimmunity in these peoéle.

There were -- we -- it is a preliminary
study in which 11 controls from my lab were used and

17 MMF people.

Two cytokines had -~- were increased #ith
significant values. The IL-1 receptor antagggist and
the IL-6. You must know that IL-1 %geceptor

antagonist is a very strong molecule as compared with
the other‘IL—l molecules, and wheﬁ it is igcreased it
assessed that the IL-1 system has been importantly
activated. | |
(Slide.)
Three other cytékiges "were investigated. -
There was no differeﬁce for IL-1 data itself.' There

was a tendency that did not reach the significant

. value for TNF-alpha and there was also a tendency,

v
N

less impressive, for GM-CSF.
| So there is some évidence that t?ese people
do have some cytokine abnormal regﬁlation.
(slide.)
Secbnd, we tried tp assessv£he autoimmunity
in these individuals ’by checking the cifculating

autoantibodies ahd we found at the moment with only

_the acetyl choline receptor antibodies that has not

been performed at this momentﬁthat 50 éércentuofﬁMMF
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1 - patients do have more or less. Subtle‘*;igns éf»
2 autoimmunity. | | -
3 The two main autoantibodies ﬁhat were found
4 were antinuclear antibodies in 30 percent of patients
5 : and antiphospholipid antibodies in 20 percent.
6 - As you can see here, the titers weré not
7 . very impressive but signifiéant if I belieye my
8;_' = immﬁnologist. Other autoantibodies wer%??ﬁrely or
s not found. | %f
w0 " (Slide.)
11 Finally, we looked at- possible association
12 with true éutoimmunity —-- overt autoimmune diseases.
13 And we had 34 percent of the MMF patients. having an
14 autoimmune disease and impressively the most frequent
15 one was multiple sclerosis. There ﬁere also DM,
16 Hoshimoto's (?) arthritis and rheumatoid  arthritis.
17 | Sorry for the mistake.
18. o So maybe you will be interested in@iométhing
19 about MS in these people and I can provide/you with
20 - -~ the sequehce of events from immunization to detection
21 ’ of MMF in these individuals.
22 (Slide.)
23 Patient one, two,.thrée, four, five, six,
24 ; seven, here the délay béfore biopsy in Years. And
25 ) youAhave the biopsy is here. You have in black -- in
26- ~  black "the CNS symptoms Trelated towMS;;wYouwhavewinWﬁ

27 ‘“gray‘heré#undervtheflihé £heJ%Qﬁlgias.’ And you have
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» .

: , P
' as arrows the injection time of the last of the known

aluminum injections. —

And, as you can see here, there was always
an immunization precéding the MS appearance, and I
should say that all these people had an MS meeting

the international criteria for definite MS.

And as you can see here very intriguing

" feature which could be important in the‘-;‘__,g:’linical

practicevthat all these'patients‘with fhe %gception‘
of thisfoné in which we have no -- in which the time
of observation is very short or thesevpgiients had
curious MS because of the presence of myalgias which
are not usually obsexrved in MS individuals.

So one thing whicﬁ could_be important if you
have MS patiehts with myalgias, perform muscle biopsy

in the deltocid.

So it is at the moment what T can say from

~e
X
-

Thank you.

‘(Applause[) _

DR. CENTENO: Thank you, Dr.'Gherafdi. Thisv
talk is open for questions and ccmmeqts.'

DR. CHEN: Bob Chen. o

Romain, congratulations on a wonderful

sequence of studies. I am trying to figuré out one

..thing in my mind which may be a bit of a discrepancy.

As YOu mentioned that a iargeﬁnumber of;Frenchfadulkﬁ
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are vaccinated and you only had 100 Nmm‘.qases, and

then in the rabbit studies presented by Dr.— Verdier
they had MMF-like lesions but not quite and then 'in
the rabbit studies you &id was it all four out of the
four developed MMF-like or MMF lesions that are
identical to the human? How do thef relate to Dr.
Verdier's studies? ) _

DR. GHERARDI: Yes. Usually we pérformed

the injection in rats, not in rabbits, witﬁf@“é human

"HBV vaccine and the lesion evolved as_initially

strongly inflammatory lesion - and progressively -

- decreased in the number of lymphocytes and the

appearance of macrophages with pictures that were
strictly similar, strictly similar to the human MMF
lesion at day 21 post-immunization, post-injection.

- DR. CHEN: So I guess then the question

would be that it would be interesting to follow these

v
£

DR. GELLIN: Exactly. Okay. We are just
doing the job aﬁ the moment. I can tell you that at
months four post-injection half of the animals are
free of lesidns. ‘

DR. CHEN: Okay. So again trying to figure
out --

DR. GELLIN: And we kept. in serieg all the

injected muscles -so -we. cannot.miss.-the. thing. if it

was in it.
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'DR. CHEN: So in a sense -- again- trying to
address the species differences then. It seems like

at least in rats there is a higher prevalence of MMF.

DR. GELLIN: So we addressed the question of
a poséible imp§rtance of the genetic background for
removing the aluminum because there aie marked and

individual differénces for the aluminum rempval. And

‘we found no differences among rats that wei"e:;;from the

lowest/strain, which is wusually a good s%fain for
inducing autoimmune diseases’ experimentail‘._l};r‘ and ‘the
Sprague-Dawley rats that‘ are normal rats.

DR. CHEN: And the secqnd,pcint is the -- I
was very excited by the noninvasive gallium scan as a
possible very specific diagnosis. I am cui‘i_ous has
tﬁose findings been published in the radiology -
literature to see if others - |

DR. -GELLIN:  Yes. It is 4in print in

Arthritis and Rheumatism.

<
L

DR. GRABENSTEIN:  John Grabenstein, U.S.
Army. 3

Dr. Gherardi, one of your early slides in_
this second session or second pieceﬂv.rfas a two by two
table of myalgias and the presence or 'absence of MMF.

DR. GELLIN: Yes. |

DR. GRABENSTEIN: And you had 85 percent of

“ -DR.GELLIN: " Myalgic;yes.
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DR. GRABENSTEIN: From what popufgﬁion did

DR. GELLIN: Every people that underwent
deltoid muscle biopsy in our labs.  Whatever the
reason was. |

DR. GRABENSTEIN: And can you concisely
describe --

DR. GELLINE They had ﬁycpathieéhéthey had
research fér mitochondrial disease, tﬂqy ééd muscle
dystrophies, they had inflammatory myopathies and so
on. -

DR. GRABENSTEIN: Okay. Good. And did --
towards the end you were presenting data on multiple
sclerosis. Did you do a two by two table associated
MMFE plﬁs or minus and MS plus or minus, with or
without?

DR. GELLIN: In the same way?

Dﬁ. GRABENSTEIN: Yes.

DR. GELLIN: We did not do that.

. DR.. GRABENSTEIN: Thank you.

DR. BRAUN: Miles Braun, FDA.

Did you -- I saw you put up a case
definition for chronic fatigue syndgéme. Do you --—
maybe I missed this but do you have a case

definition? I mean, we are talking about MMF and --

did I miss that definition of -- because, you know,

we are‘talking-ébout an entity but just>to make -sure, .:
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you know, other people know kind of ‘who you are

talking about and also if they wanted to réplicate or
study this.

DR. GELLIN: Since it has become clear now

by the study performed by the French government,

which is independently from us, detected what we see

every week in our labs or in our clinical wards,

" these people have a very special myalgic presentation

with these very special ascending myalgias%f And if
we have to coin é case de?inition it could and should
involve ‘this particular progression of tﬁé myalgias.
Is that what you wanted me to answer°

DR. BRAUN: I think it could be helpful for
- well,'I am an epidemiologist so, you know, we try
to have case definitions. If you do not have a
passive pneumonic sign or symptom, you know, like ~-

DR. GELLIN: Well, myalgias beginning in
legs, fatigue, repetitive gallium sc1nt1graphy, and
pfésence of MMF in the deltold muscle. Ard if yOL
have this you are sure you are speaking of the same
thing. o | |

DR. BRAUN: So you would bave to have this
biopsy with -- you said -- I am ségfy, presence of
MMF in the biopsy? |

DR. GELLIN: It is the hallmark of the

disease. . — .
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DR. BRAUN: So, I mean, that is:f; éven if
you define -- -
DR. GELLIN: I can comment on this if you

want.
DR. BRAUN: Okay.
DR. GELLIN: We had some people that had the

typical ascending myalgias and fatigue that had been

‘vaccinated for hepatitis B and that had -_no-‘“’—lmgj' in the

deltoid -"but these people had been \%ﬂécinated
elsewhere. Usually in sites that were ‘not available
for biopsy. |

‘So my feeling is that possibly we can even
not take into account the muscle biopsy if we have
the vaccination clearly present and the clinical
picture completely clear.

Are you convten’c. with this?

DR. BRAUN: Well, I -- you do not have to

AN

.~ convince me. So you are saying vaccination has to be

part of -- precede MMF. So can you have MMF without

* vaccination®?

DR. GELLIN: No. MMF without vaccination

~does not occur. 100 percent of our patients have

"been vaccinated. This is clear and there is no

question about this. We must speak of MMF at the

moment when we have the lesion .and the '___l.esion’ is

- definitely ~due=-to = IM—=injection=—of=- —aluminum.—

containing wvaccines .: 'So 'the‘:'?- most simple way “to Yibe
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sure that a patient has MMF ié to get the ;eéibn_' If
you have the lesion you are -- no, the quesf}én could
be because it is possible to induce the lesion in
animals that a patient with myalgias of other origin
that has been recently wvaccinated by hepatitis B
could be found to have MMF lesions. |

This_can occur but you understood that our

" patients had their last injection with a median of 36

T

months, thfee years, and we have peopie w%;h five,
six, seven, eighﬁiyears delay' from the last’injecﬁion
to the MMF detection by biopsy. . )

So there are several lines of eﬁidencg
indicating thaﬁ the abnorﬁality, the basic
abnormality in these individuals is the éersistence
of the granuloma, which occurs in everybody that is
injected but which should disappear within weeks or a
few months. Okay. |

DR. CENTENO: We should move on_tq the next

vt
e

very few quick questions.

DR. GERBER: Gerber, NIH.

In yoﬁr first presentation I thought th_at»

you had said that many of these MMF patients haci
presented with a Whipple-like syndréﬁé‘and, in fact,
you showed us the results of some GI biopsies}
DR. GELLIN: Yes. ‘
_ DR. GERBER: You did not ‘tell us anmything,

though, about the GI syﬁptbmsxin these patients?



10
11
- 12
13
14
15
16

17

18

19
20
21
22
- 23
24

25

27

'DR.»GELLIN: No GI sympfoms.
DR. GERBER: They have no GI symptoms at
all.
DR. GELLIN: No.
DR. PLESS: Robert Pless, CDC. If you can
clarify perhaps why youvhave not been ?evisiting your

MMF negative biopsy group, because a number of your

' controlled studies were done ‘on normal E&gtrols and

your scintigraphy study was done on jusiﬁf the MMF
patienﬁé, and a subset of paéients who have had other
cbnditions but they all have features of ;~-but the
myalgias are the 6nes that light up in a special way.
Have you looked at the myalgias amongst your 6ther
biopsy specimens to see if they light up in a similar
way‘before we estabiish - |

DR. GELLIN: Yes. The study- was exactly
performedhto"asséss that myalgias,wete -=- was reallf
more freQuently observed in MMF patientsvthgn in non-‘
MMF patients undergoing similar deltoid mu;cle biopsy
in our labs.  This was the case. ' - .

DR. PLESS: And how about myalgic'patients
amongst the 1,200 other biopsy specipgné? |

| Are they -- are the features of their

myalgias different than the MMF myalgias?

DR. GELLIN: Yes. The picture of ascending

"“myalgiaSMhas~notwbeengdescribedvtovmy~khowledge as-.a

thing. Especially in fibrgmyalgia, our patients do
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not have fibromyalgia. You understood thaty And as

far as I know, in chronic fatigue syndrome, such an

ascending evolution of myalgias have not been

reported.

DR. GELLIN: Bruce Gellin, Vanderbilt.

You have —-- this is a story that has been
evolving for eight or nine years. I imag.ine others -

S - cther neurologists in other countries’ ~ha've heard

this. Is there -- why is this a French phegomenon'-‘ -

DR. GELLIN: Yes. ' Excellent question. I
have two types of answers. First, there are many .
adults -- France is probably the only country in the

world in which so many adults have been ~-- have

received PRIMO vaccination for hepatitis B at

adulthood. A very important number of adult
patients have been vacdinated for the first time for
hepati‘tiks‘_BA virus '.in France in the mid '90s. This is
p:obably one answer.

And the other one, which is maybe most

~ troublesome for the U.S. people, is that for

historical reasons we used to perform muscle biopsiesk
in the deltoid muscle in France as a first choice
site for biopsy. And in the U. S. and in many other
parts in the world it has been sa;.d that the deltoid

muscle biopsy should not be used as a site for

_biopsy. Ken Gangel (?) at the NIH for years said

deltoid muscle biopsy -is not convenient for
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appropriate muscle investigation and you - should

perform biceps biopsy, triceps bi0psy-w6r even
quadriceps biopsy.

So I am absolutely convinced that you have
similar patients in the U.S. but that you do not

detect them because of the biopsy procedure which is

not -- which do not implicate the deltoid muscle
‘bidpsy.' \ “ "‘1;;

DR. GELLiN: Well, given tha%# is it
possibié -- you had mentioned 100 years of deltoid
biopsying in France. Is it possible to examine

specimens from earlier --

DR. GELLIN: No, no. It is excluded that
such a lesion which is very special, very particular,
has escaped so many eyes ——_competent eyes. We are
absolutely sure in the Marseilles team, -in my team,
in the othér team that this has not been seen
previously. We are absolutgly sure of this.

DR. GELLIN: Just one comment cn‘fcur first -
response.

DR. GHERARDI: Yes.

DR. GELLIN: ‘It would seem to me that healfh

care workers around the world are a group of people

who as adults would receive hepatitis B vaccine;

Though there was -- I understand. -- some kind of a

- ‘campaign - “in ~France, that is a {phenpmenonwmthat*mi8~

larger than just thaﬁ French}eXPerience.
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DR. BRENNER: I have one commént I thinl_c I
can clarify something aﬁout the United Staﬁes .

DR. GHERARDI: Yes.

DR. BRENNER: Most of our muscle biopsies --
T am a rheumatologist. I am not a neurologist but we

do, do a lot of muscle biopsies on our own.

Most of our biopsiés are EMG .directed so

" that our usual procedure is to do a unilgteral EMG

and nerve conduction study and th%& do a
contralateral muscl bioésy looking at the
contralateral most involved muscle so that we do not
end up with the issue of needle irritation of musc;le
to mistake that for anY kind of an inflammatory
response. |

DR. GHERARDI: Exactly.

DR. BRENNER: So I think that is one of the

reasons why the muscles that we use are directed in a

different way.

DR. GHERARDI: Sure.

DR. BRENN‘ER: I have one ~—- two questions,
though. | A

One ’is experimentally sit;};i:lgr lesions have
been shown using other adjuvants. Mineral oil has

been shown to have a similar inflammatory lesion in

muscle, calcium phosphate has been shown to have a

-~gimilar—lesion==in " mus cle——-—Calcium~phosphate- also
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é
And if those things are true, and I believe

they are, theh why would this one particular entity
produce a clinical syndrbme when the other -- when
the other lesions look pretty much the same at least
in experimental animals?

My second -- and then I w1ll go sit down --—
is you mentioned that you galllum scans were globally
inereased in your MMF patients. A.nd I ~just was
curlous to know what globally meant. E»

The gallium scan that you showed could just

'as easily have come from a rheumatoid patient. What

I saw was increased uptake  in the wrists and
increased wuptake in perimysial tissues, which you
also can see in rheumatoid pafients because there is,
you know, there is sort of a perimyocytic‘
inflammation sometimes.

DR, GHERARDI: Okay. I forget the first -

" DR. BRENNER:  The first had to do with
similar lesions being produced -- )

‘DR.‘ GHERARDI: Oh, yes. Yes. The very
speelal point with aluminum hydroxide as demcnstrated
yesterday is that it appears to be an adjuvant that
is very slowly eliminated as compared with many
others and this may be why some people retain fer a

long period of time an adjuvant which hes per se an

1mmunoact1vator somewhere in the body for years can =
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- why not -- possibly induce immune activation --

"systemic immunocactivation at low levels with 5ystemic
cytokine, for instance, myalgias and so on.
| What was the second question?

DR. BRENNER: '\(Not at microphone.) The
second was what does élobal mean in rtermrs of what
ycur gallium scan showed?

" DR. GHERARDI Well, this was said to us by
the scientific off:.ce that knows this morp than I,
the number of hits was highex: than in the normal. So
there was a higher number of- transferrinv receptors
expressed in thése people for unknown reasons.

DR. CENTENO: Last question?

DR. HALSEY: Neal Halsey: I think a number
_of us are concerned aboutb the fact that you are’
finding these lesions only in the deltoid but yet
there are. symptoms that are associated with muscles
elsewhere. The gallium scaﬁs 'Ehat you -are showing'
suggest there may be something in other mus;les.

Have you gone to your MMF patients who do
have symptoms and biopsied areas where the gallium
scans are abnormal? |

DR. GHERARDI: Yes.

DR. HALSEY: I thought I heard dﬁe of the

earlier presenters ' saying that -the oﬁher’ muscle

- biopsies elsewhere have not shown these lesions. ...
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DR. GHERARDI: Yes. This is a. ﬁe:y
important point. | L

DR. HALSEY: I have a follow-up question.

DR. GHERARDI: Okay. It is a very important
question. We did not perform a systematic evaluation
of the remote muscle but we have somé patients in

which it was done and what is observed at.sites that

‘are painful and that demonstrate gallium‘r’gptake is

subtle 1nflammatcry infiltrates without macrpphages

Soc there appears to be there__a type of
immunopathologic reaction that does not meet usually
the characteristic of polymyositis crkthe myoscities
or even vasculitis. There are"some ;ymphocytic
infiltrates in the fascias as the. sole abnormality in
the regiéns ﬁhat express pain and gallium uptake.

So there is something but it is .not present

very clearly defined as what it can be. And you must

‘understand that the gallium uptake 1ndlcates the CD71

marker transferrin receptor is expressed and you must
know that transferrin receptor binds transferrin and
that aluminum is bound to transferrln as galllum 15_
bound to transferrin.

So here may be somethiﬁg has to be

understood but at present I did mnot understand

nothing.

oeeieo—.. DR. HALSEY: . Okay. The second point was

that you have made the point’ it is very difficult to
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- E
get b10psxes from normal individuals. But certainly

it would be possible to get samples of muscle tlssue

post-mortem from individuals who have died from a
whole variety of other disorders and that can be done

in this country. It can be done in France, as well,

I would assume.

And one could then —-- you do not have the

:problem-Of_finding exactly where the injéggign site

is and I think a large study of people who gre normal
wculd 5é very beneficial and also know1ng where and
when they have received 1njectlons

DR. CENTENO: I believe we should continue
with the questions at the coffee break We are -- we
almost have only ten mlnutes for a coffee break. So
we would like to -- if you could join me in thanking
Dr. Gherardi and Dr. Verdier for a wonderful mcrning}

(Applause;) |

(Whereupon, at 10:39 a.m., a  break was

taken.)

DR. MYERS: Well, hate to break up the
discussion groups that were informally working so
hard over the coffee pot-but I think it is time to
reconvene.

We are going to have two panel discussions

now to talk about the issues of yhat we kpow and'what

-we do-not-knows  The flrst panel, Dr. John .Clements

has agreed to chair. And we would ask hls panel to.
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come forward and join him at the ﬁable up ;fgront, and
thét.will be Dr. Ghera.rdi, who must be exhausted by
this point, Dr. Robert Pless from the CDC, Dr. Phil
Pittman from USAMRIID, and Peggy Rennels froni the
Un:i_vers:.ty of Maryland.

PANETL DISCUSSION - WEAT WE ENOW

MODERATOR: JOHN CLEMENTS

DR. CLEMENTS: Good morning, everybody
(Slide.) _ - §~,
I have been asked to moderate;: this first
session and we are going to talk about what we know
about aluminum adjuvants a.nd the second group is
going to talk about what we do not know.

Notice this is the A team so I presume the B
team is playing next.

(Slide.)

I am just going to try and summarize as the
first -- perhaps it is out of.place of me as- a
moderator to do this but as I did the yres§n+a+lcn on
this - area, I thought it appropriate for me just to
outline some of the key points that I thought were
very clear from my presentation, and part:.cularly
followed up by many other people.

So I think what we have -—— we cé.n clearly

state about aluminum adjuvants in vaccines is that

“with- some~~minor — qual::.f:x.cat:l.ons- about f:--athew---safety’

relating to introduction of the adjuvant into the



10
11
12
13
14

- 15

16
17
18
19
20
21
22
23
24
25

DB

75

subcutaneous tissue by mistake ‘instead - of the
intramuscular particularly, we have 70 years of safe

and effective use of these vaccines. Not to 20 or 30

children but to hundreds of millions of thenm over the

years. And  this  has saved millions of lives
annually. The minor reactions are few and not
serious.

‘There are not‘eésy and obviousﬁggbstitutes
to aluminﬁm adjuvants. for DTP, hepatitis ﬁ vaccines
that aée the main consumers of this in g}obal terms.

There are new vaccines and a new generation
of vaccines coming up that will need new adjuvants
but the existiﬁg vaccines, if they change the
adjuvant for any reason, would need to be resubnitted
for clinical trials for safety and efficacy and it
would take a great deal of time to do that.

We are faced with a similar potential

problem with thimerosal and we have dealt with that

‘as well that if any new preservative were used,

immense amounts of clinical trials would have to be
repeafed. |
| (Slide.) )
Okay. I am going to pasé on to the next
member of the panei éo just take you quickly through
é few brief statements like that.

- Whomis,doingwtoxicology?~“It.istoEert.mwww_
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DR. PLESS: Thank you. | I was__?asked_to
address a little bit about toxicology énd. I.am not a
toxicologist so what 1 am proposing to do for the
next couple of slides is just to give you a sense of
my take on yesterday's ’discussibn plus add a little
bit more, and then sort of ask the audience to -- as
I was trying to say I am not a toxicologist.

And so I have been asked to pfe___gént this
more from a perspective of what I have lear%x;'ed ‘in the
last little while and especially yesterday ‘about the
toxicology of aluminum and.erspec’ially how it relates
to vaccines, and then sort of leave it open to the
audience to then"challenge some of these notions and
certainly move on the discussion to the next phase.

So if I can have the first bullet.

(Slide.) |

I think we are pretty all clear that we are

~ talking about exposure via the intramuscular route

and what I £found in reading the’\ tox pt:cfile for
aluminum as well as the tox profile for mercury,
which as\ everyone 1is :Eamiliar with, the thimerosal
story, is a ksimilar challenge that; were being posed,
is that routes of exposure via ihjéétion are ‘rar_e‘ly
addressed, ‘and so we have some deficient daf.a there.
(slide.) o
<. T also-took the liberty of a back of _.the

envelop calculation to look at the amount of ‘aluminum
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one is exposed to over the infant,seriesuip%;he fixst
year. And that was éértainly work done by Norman
Baylor but I have kind of addressed it along Vthe
thimerosal lines.

So the birth "dose" of aluminum is about .24
milligrams and then at the two, four>and six month

injection wvisits there are between .4 and 1.1

‘milligrams per visit so about a tot&%; of 3.5

milligrams. ' §;‘
© (Slide.)

And so if we extrapolate the way it was done
for mercury over Six mdnths using_ the minimal risk
levels, that permits f.or the average infant ~- and I
am weighing towards the premature infant somewhat and
towards the female infant, and I am actually trying
to remember what the growth curves were 1like because.
I did not have the file with me yesterday. |

But I think we are looking at rabout 1.4
grams of allowable aluminum if we “ use the
extrapolation of .2 milligrams per kilogram per day.
So we are real.iy dealing with a total dose of
aluminum over the first six months of ~-- £from

vaccines that is much smaller than the dose that is
"permitted" by MRI:.

And if one recalls the mercury curves then -

.= _well, first, as one recalls yesterday s curve that

Sam Keith presented regard:.ng the MRL and the bolusesj

\
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from the first few injections, what he indicated was

that perhaps on day one with perhaps a hepatitis B

. vaccine dose, the spike exceeds the MRL slightly or

the —-- it rises above, as well as I think it was the
two month dose but essentially the aluminum curve
from vaccines falls below the minimal risk levels.

Whereas, when we remember the mercury

'dur%es, they were kind of following aldﬁ@;a»little

bit and also we had concerns that dependﬁﬁg on the
health-guidance valﬁes used, the dose of mercury was
exceeding some of the guidance values.

{Slide.)

And I also learnéd something yesterday from
the bunny studies that there is both elimination and
storage of aluminum following an injection and I was
trying to become clear as to how much  impact the
initial storage of aluminum has on the curves that
Sam Keith presented, and whether having.sqye storage>

and some immediate elimination might actually make

" those peaks;fall below the MRL but that is sort of up

for discussion.

(slide.)

So what is sort of my conclusioh? I guess,
I am having trouble seeing any potential foﬁ toxicity
witﬁ vaccine levél exposures to aluminum;so’I would
sort of conclude that we are really dealing with the

phenomenon of MMF of a lesion that is persistent at
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an :Lnject:.on site and whether there is a cl:Ln:Lcal

syndrome attached to that rather than any global
concerns about the quantities of aluminum that are
ingested from vacwclination. |

DR. CLEMENTS: Thank you. If you will allow

me, wWe wi'lll run through the other quick summaries and

then please make notes and we will come back and

" discuss them, and listen to your points and tell you

why fou are wrong. | 5»
- (Laughter.)

DR. CLEMENTS: Romain, would you like to
take the microphone?

(Slide.)

DR. GHERARDI: So the first thing that seems
to be established is that MMF lesions are something'
that was not very -- rarely reported in -the- past and
the MMF .lesions may be regarded ‘as an aluminum
granulomé. on the basis of const.ant -detection of
aluminum‘ hydroxide crystals in these“» cells.

At the moment maybe we must preserve the
idea that detection of aluminum crystals into cells
is the hallmark of the lesion.

Second, it seems clear from studies from the
type of the inclusion, the Crystallizie form of the

inclusion, from the epidemiological survgy and from

-animal “studies,;~that the-—aluminum—that-is - absorbed

into cells in MMF jesions is derived from "the
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aluminum adjuvants used in TT, HBV and HAV“é%écines.
To me this is clé;r and definite.  » |

Three, the patients in which such MMF
lesions hafé been observed, oxr 1 should say a large
majority of these patients have a clinical syndrome
that is diffuse and include myalgias that have
appeared:to be rathér -— and disabling fatigue which
certainly appears subsequently to the lastw?lumlnum
containing lmmunlzatlon in almost all of% them.

" At the moment it 1s.exact1y what we can be

sure of. )
| Finally, and this is what we do not know, is
that -- the relationship between the focal injection
induced MMF lesion into the deltoid muscie and the
syétemic symptoms, what is»the rélatienship between
this focal lesion and systemic symptoms is, 1s at the
moment unkgown.

DR. CLEMENTS: Thank you. I think that was
a rather precise clear descrlptlon of what we do
know. Thank you.

Okay. Phillip, would you like to take the‘
flooxr? |

DR. PITTMAN: Sure.

(Slide.) \

This is a summaryr ‘that Carl Alving. and I

actually came up with. = Most of them are his
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actually. The first that -- and this~is§¥“- this
really concerns the immunology of adjuvants.~-l

First, of course, 1is that their duty is to
bring ahtigen into contact with the immune system.
This was brought out fairly clearly during

discussions the other day.

" That it influences the type of immunity,

‘that is whether we are discussing‘humoraiﬁgbellular

or mucosal immunity in respect to whether %ﬁtibodies
are préduced, CTL's o:-signatéry Igh, et q?tera. M

(Slide.)

The adjuvants influence the quality of‘the
immune response from thé point of view of affinity,
isotype and specificity.

Tt also influences the quality of the immune
response in terms of --— the quantity that‘should be -
- in terms of magnitude and duration.

And, of course, it may deqrease.§9xicity of
certain antigens. Some ef_us_heard yestergay a goéd
example ofl that is decreasing the toxicity of
pertussis.

Tt may convert nonresponders to a responder

status.

(Slide.)

And, finally, we are always worried about
the — stimulation - -of the - appropriate. . -- - of .an

appropriate immune résponse‘except for the case of-
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cancer vaccines  and certain other_%:iexétic
applications. We normally may hot want.td.stimulate
autoimmunity. Wé would like vaccines to be safe.

DR. CLEMENTS: Excuse me a minute. bkay._
Thank you.

Finally, Peggy, would you like to take the

microphone?
(Slide.) | <
DR. RENNELS: . Regarding immedi%;e local

reactions following-injectionb of aluminum absorbed
vaccines, we know that when they are injected
subcutaneously some severe -- sqmé individuals will
experience severe local reactions, includipg a lot of
induration, erythema, pain.

We know that there is not a consistent
relétionship between the aluminum content of the
vaccine and the rate of severe locai reactions when
the injection is given intramuscularly.

And that is all I know. |

DR. CLEMENTS: All right. That is the panel
team's response aboﬁtkwhéﬁ we think we have distilled
out of the last day's discussipns. ”

first, I will ask YOu if.you disagree with
anything and then I would ask you if you Ehink that

something that we should also include in here that we

clearly do know and would contribute to our solid

base of evidence. Okay. =7 %
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‘So, first of all, do you have any;ﬁing that
you think you would like.to correct? -
DR. MUSIC: Stan Music, Merck.
Could we go back to the MMF slide? I want

to talk about the +third bullet on there, ‘whiCh

“essentially talks about a temporal relationship.

(Slide.) _

Yes. ' Appearing subsequéqsiy, to
immunization. I want to point out that’tha%gdoes not
imply éause-and effect, that‘somethiﬁg ?hat happens‘
after immunization also happens after a lot of other
things, and there are ways not yet demonstrated to
determine cause and effect. )

DR. CLEMENTS: Romain, do vyou want to
comment on that?

DR. GHERARDI: Yes} It was —-- the following
sentence was ‘intended to say.

DR. CLEMENTS: So we agree. Thank you.

DR. HALSEY: Neal Halsey. Just aacouple,of'
points to add to Robert Pless' and maybe‘——-I do not
know that I really disagree but ‘I think that the
toxicologists still have some aﬁdi??onal work to do
in that we do not seem to have the information on the
age related toxicity of aluminum and especially when
wé are dealing with very young infants. o

A lot of the data have been generated from

adults and we do not know whether or not'thereziS¢a§

- 83
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difference in susceptibility by age as there%ere with
other metals. | _—

Thersecond —- we did not hear what the other
guidelines are and I do understand that there are
some other guidelines with regard to exposure.

The third is again the issue of bolus doses

versus intermittent and really we doﬂ_hot have

:infermation about how much is absorbed, héﬁ%rapidly,

and obviously not all of it is absorbed so.%he blood
levels-ﬁay not be what one préjects.

So I think the toxicologists are not done
and I do not Ehink we can say thaﬁ we knew
conclusively the answers to all of those points at
this time but some of the information is out there

and could be compiled in the repcrt from thise

meeting.
| The other issue is --
‘DR. CLEMENTS: That is the . qext panel
discussion. i |
DR. HALSEY: -- Peggy, I Wonder_——ejou did

not mention the one statistically significant
association between aluminum and theﬂswelling, and I
am trying to remind myself which one that was because

you presented several different analyses, and whether

~you think there is anything to that or you think that
sﬁiSvf=ac"mchancen:massociatieﬁxﬂmbasedemwuponw,ﬁmultlpleW1

comparisonS?-7
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DR. RENNELS: Okay. The asso.qi_at&'cn that
was s:.gnlf:.cant was post- dose five, assdcieﬁioﬁ with
swelling greater than 50 millimeters. Obviously_ I do
not kriow whether it is 1real or Jjust chance
association but the fact that it was not —-- there was’
not a correlation with ent:.re th::.gh swelling’ post-

dose four or with post-dose four swelling greater

‘than five centimeters makes me | th:.nk it is

B

statistical artifact. ‘ . < -

— i

| 3 |
DR. CASERTA: Vito Caserta from the Vaccine

Compensation Program.
I have a question for Dr. Gherardi. I am a
1ittle bit confused about the actual composition of

the crystals in the macrophages. I have e copy of an

" abstract where Dr. Gherardi's group describes 38 MMF

cases and in that abstract he describes the salt as
aluminum phosphate and today you haveb talked about

aiuminum hydroxide.

~ ez

Which is it? | ' -

DR. GHERARDI: No. This is at the time when

—— there is one picture that I did not show to you

‘but some people in the room know the results. There

was a co-localization of phosphorus’ and aluminum in

macrophages when analyzed by microanalysis so at the

" moment I had ' the idea that it could represent

~aluminum. phosphate. But now it is clé%i: that the
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abnormality and develop lesions after. immunization
but it is simply a marker of this underlying disease

and not a cause of the disease.

Just comments. Thank you.
DR. CLEMENTS: Would you allow me to put
causality not proven at this poinﬁ? Just to

~underline a couple of comments.

DR. CASERTA: My concern is that once the

literature is confusing to the cou%is about

causaliﬁy, the courts do not know how»Fo deal with
that and it creates a great deal of difficulty in
terms of dealing with these types of cases in that
érena.< |

So we have to be very, very careful with our
language as we develop our ideas and as we develop
our thinking with these new entities .and I think
prospectively published material needs to be

absolutely clear on the causality issue because I

%

DR. CLEMENTS: Is that acceptable what I put
at the bottom then? Causality and not demonstrated
at this time? A |

DR. CASERTA: Yes.

DR. CLEMENTS: Please speak out if that is -

- if you feel differently about that. That includes
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'DR. GHERARDI: It is a bit redindant with
the foﬁrt - | o |
DR.V CLEMENTS: I agree that is what you
intended to sayrin the fourth one but I heaxr --
| DR. GHERARDI: But if' you prefer this
formulation, we can completely remove the sentence
four. |

(Simultaneous discussion.) ;—2; 

DR. CLEMENTS: Who is writing th%??

(Laughter.) ’ ‘

DR. GRABENSTEIN: John Grabénsgéin.”

On the toxicology question. Robert, I have
had enough toxicology to be dangerous and I Just
wanted to make sure when you calculated the 1.4 gran
over six month value that you included an adﬁustmenﬁ
for the fact that the two milligrams pér_kilogram pe:z

day -- correct me if I am wrong -- was an oral

‘exposure and  needs to be reduced for - systemic

e
X
-

DR. GHERARDI: I am really sorry but I dic
not understand é word of what you said.

(Laughter.) '

DR. GRABENSTEIN: Yesterday the --

DR. CLEMENTS: It is a question‘for Robert.

DR. PLESS: It was early in the morning so .

._am going to start sweating in a few minutes and loo.

}back at my notes."



24
25
26
27

_ 89

- DR. CLEMENTS: We will come back ».tpk.t';hat and
clarify it. Thank yéu for that. | -
\ Okay. We have -- Marty?
DR. MYERS: If we could go back to the MMF.
I guess I would have some other things that I think
we know. I would quibble on the third point and say

reported patients because there may be other patients

' with MMF lesions ‘and I know that is-—yet bei.ng

redundant again. But I guess one of the t%i;ngs that
we do know is that animals . injected with aluminuni
hyc_lroxider and an adjuvant develop ve;ry similar
lesions very commonly and I think that is one of the
things that we do know. We do not 'kno.w about
persistence over time. )

DR. CLEL&ENT$: Give me a phrase that you.
think should be in there. |

DR - MYERS:  That animals - injected with

aluminum hydroxide‘ and antigens commonly develop

~ e
-

similar lesions to MMF.

DR. BRENNER: I would like to make that one
a little more specific if I could. A qguestion came
up about the pgssibility of immunogenetic
suséeptibility which might be spéc;ies specific or
immune specific in people. I jus{: want to >point out
that the animal studies have been done in Sprague-

Dawley rats. They have been done in guinea pigs.

They have been done in mice.’ They have been done A
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swine. They have been done in all manner;;% animals
and  the‘ lesions that turn up related to- aluminum
adjuvanted vaccines are the same. So I think that
that would make it wunlikely that this has any
specific inheritable immunogenetic characteristic.

DR. CLEMgNTS: Do you want anjthing added to

that sentence? -

DR. BRENNER: Yes. I would justflgke,to say

that -- in the first place I would like an %f“ on the

animal and in the second place -- N

DR. CLEMENTS: I am .not going to do this
again if'I>can -

(Laughter.)

DR. BRENNER: I just think that we Just
ought to make some statement about the fact that it
is, you know, multiple -- many animél species have
been shown to produce,similér lesions under similar
circﬁmstances rather than just sayipg animé}s because
the specifics are known. "

DR. CLEMENTS: Okay . Help me with the
wording later. |

DR. BRENNER: Multiple animal models.

DR. _ : Multiple species.

DR. BRENNER: Yes. I like species .

DR. CLEMENTS: Sir? -

oo oo DRy--VERDIER:. _.YeS....I would add another word

‘to this sentence. ‘I think in animal models ~the
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B )
inflammation reaction is a transient = inflammation
reaction. In +the MMF situation it ds_ -- this
inflammation reaction can persist for several months,

even perhaps several years. In the animal models the

similar lesions -- I mean, the inflammatory reactions

is only transient so I would perhaps ‘add, if other

- people agree in this room, transient before or just

-

DR. BRENNER: Guinea pigs, you E‘,have the
swine. The swine were carried out s:.x months and
they were sacrificed at that point. I cannot tell
you longer than that. But t‘nese are very long-term

experiments. _

l‘;R. VERDIER: But is it still inflammatory
reaction or is it just some remaining macrophages?

'DR. BRENNER: No. What I was saying -- that
is what I was saying. earlier is that they seem vto
convert from a lymphocytic granulomatous picture, ~
which you did not see but I think you d:l.d not see
because the pat:.ents that you studled are later, into
the same kind of histiocytic sheet like reaction thafc

you report in your patients. I think that is another

~ important point.

DR. CLEMENTS: Sir?

DR. CASERTA: Vito Caserta from National

_,Vacc:.ne Compensatz.on Program I wouldadd_tc t}}ai_:

sentence, develop similar lesions w:.thout cla.n:.c
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disease. So that it is clear that ,yoqn{are just
speaking about the pathology. ' o

DR. GHERARDI: You cannot say. How would
you assess fatigue and myalgias in --
DR. CASERTA: Then I would say similar

pathologic lesions. I would make it clear you are

talking about the pathology and not about the

Ty .

DR. CLEMENTS: Do you mind if I p%§-an "al"

on that?

(Laughter.)

DR. PERCY: Hi. Maire Percy from the
University of Toronto again. I Jjust woglddlike to

caution people that we are talking about sort of two

‘things. And I mean this has been alluded to. There

is the lesions and then there is the =- you know,
the systemic .clinical symptoms and I do not think we

can dismiss genetics at this point even  though we

-
E™

have seen the lesions in a lot of animals.
I mean one thing that caught my eye with -

one of the slides was the pﬁevalence of possiblyi

" autoimmune problems in the people who have MMF so

anyway I -- I mean, I come from a genéﬁics background
also. | |

DR. CLEMENTS: All righﬁ. I hear the
_comment. I think that comes under the CategorYOf :

what we . do not know. We certainly have not heard%é
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) demonstrable proof that it is genetic yet, ﬁave we?

So I certainly hear you loud and clear but I think 1t
is in the next group.

Miles? ‘

DR. BRAUN: You might want to put in the
first bullet something about where the lesion were.

I think the deltoid wasb~-'because we talked about

‘muscles all over the body but I do not th;nk that is

where the crystals - Ef
DR. GHERARDI: Yes. ' Babies have thé lesions
in quadriceps but -- | -
DR. BRAUN: So these are injections at the
injection sites? | | |
DR. GHERARDI: At the injection sife but -~
DR.‘ BRAUN: : Maybe that is better than

injection site lesion.

DR. CLEMENTS: Okay. We have dealt with

_try:.ng to clarify what we think we do know. Are

‘there any other issues that the f;aor would like to

raise about what we have listed on the-s?reen? In
fact, when you do start to list it, it starts to look
qulte impressive and quite substantlal, and I think
it has been very helpful to hear the papers that have
put the background to these -- what might appear to

be quite simplistic statements but, in fact, have a

_X§;XM§E;ong‘scienqe behind Fhem._
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X dkay. Panel, let's have a requpsa%%rom”you
now that ybu have been attackéd. . -

DR. PLESS: Yes. I will certainly correct

the toxicology slide. I think it is still twé-and—a—

half or two and a little bit times more than the back

of the envelope calculation from the MRL.

DR. CLEMENTS: So subsequently you do not

T

DR. PLESS: 8.8 milligrams in bulle%ﬁthree.
-~ DR. CLEMENTSf Here? J

DR. PLESS: Yes. My next béﬁk of the
envelcpe., ‘'which I will continue to refine as I get
the growth curves;and stuff, is 3.8 milligrams. |

DR. CLEMENTS: Is this where you mean?

DR.‘PLESS: Yes. Is that better? I mean,
it is a big differénce obviously.

DR. CLEMENTS: Okay. What size envelope did

you have?

-z
A;
-

(Laughter.)

DR. PLESS: This Qné is slightly bigger than
the last one but I wiil get an éven bigger one when
we get back before June lst.

DR. CLEMENTS: Okay. I am going to -- I

think we need an asterisks here to be;confirmed or

vsomething, don't we?
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Al

Because I am sure, Marty, we_ganjéet this
file copied and distributed if people wantbtgftake it
away.

DR. MYERS: Absolutely. We will correct the

‘spelling of aluminum.

(Laughter.)
DR. CLEMENTS: We did.

(Simultaneous discussion.) ST

:\xl"‘

DR. CLEMENTS; - Have you ever.trieggwriting
on the board in front of a class?

Sir, anqther question?

DR. CASERTAQ Vito Caserta. Can we go back

to the MMF slide, please? I am still not happy with

‘that pathological lesions bullet because again I am

looking at it from the perspective of a judge and a
judge might look at that and take that as proof that
this is a real entity that is happeniﬁg in people
that‘is céﬁsing disease.
| So I thought maybe taking éut “paé%ologicai
lesions" and replacing it with "histological" so that
it is clear that you are talking about the histology‘
because pathology could also mean clinical.
DR. CLEMENTS: Is that goo&éw | |
DR. CASERTA: And if —- I mean if there is

any way we could say something about the clinical

picture, which I agree it is -- I do not think we
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can. If someone could help me I would appreciate it.

Thank you.

DR. CLEMENTS: Okay. Panel, any last shot

at this before we call it a day and hand it over to

the next group?

Miles?
DR. BRAUN: The thing about the patients
. with MMF lesions have -- it seems to me tl'rat the way

this study was done, lf I understand :Lt r:.gl'ft: it was
actually the other way aroun&. - People ::-u‘,h diffuse
myalgias Afand' fatigue appearing subééque_nt to
immunization because those are the ones you started
with, then they had the -- yoﬁ found the' lesions in
them.

I think -- and -- it is kind of -- it could
be read that the way it is written is patient -- ’you
did not really survey people who had MMF lesions..
You did not start with a survey to get a group of
people w:n.th these lesions. You started w:.th people -
who had S.:.Ck And somebody might -- although we
heard the whole story ‘and I‘ think -it is clear to,
people in the room as a stand alonehit might -- it .'LS
really Jjust ﬁr:eversing the order that might be a
little more clear or less open ﬁo misinterprétation.

| I do not know what the group thinl;s.
'DR. GHERARDI: I am not. _,,s.ur.e...__‘...I.‘.__'_,u_r;_ci.‘e-s%s_jzé{}sl,_,_

what you intend to say. -Maybe it could <be SIMOTE i,
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precise to say that it is not subsequen__‘éf, .to .any«
immuniiation but to aluminum immunization. | |
DR. BRAUN: The way I would suggest, and
again I am -- patients with -- whatever jou start
with, the patients with diffuse myalgias and fatigue
appearing subsequent to immunization had MMF lesions.

DR. GHERARDI: No. The story was not this

" way. It was exactly the reverse way. It has been

ddne. We collected all patient}s with 'g:he 1%§Sion and
we checked what they had as clinical symptoms. So it
kwas exactly this way. -

DR. BRAUN: But I think what was said in
some of the comments that came from the group. was ﬁo
look at asymptomatic people and to | scréen people
without symptoms. You said 't?vhat was unethical to do
in France and 2 think the way it is written there,

somebody could infer that that was the approach that

was used.

e

' DR. GHERARDI: But we have no -- at the
moment we have no evidence that people without
symptoms haire, indeed, this lesion in their muscle. A
It is extrépolated from animal studies but at the
moment I cannot say that. Scientif;i;éally it cannot
be said today. |

DR. MYERS: That is why I suggested saying
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DR. CLEMENTS: Okay. I sense _thaéz.ﬁe have
come more or less around to this discussion._ I think
there is other opportunities to --

DR. GELLIN: Just one --

DR. CLEMENTS: Okay. -- other opportunities
to have discussions in other areas. We will give
Bruce the last word.

DR. GELLIN: Well, it is really £ollowing up
on Miles' coﬁment from earlier this morning ’%f -- and
this may fall somewhere between this panel and the
next one. But should we be describing a ;:relimiﬁary
case definition for this entity? Because if it is
going to get into. trying to see what survey --. how to
do surveillance for this to try to det‘ermine whether
or not it is elséwhere or what, and is that a role
for us to come ’awa.y with at this meeting?

DR. CLEMENTS: Can we say for the last one

there is no final case definition at this point? As

s

epidemiologists in the room, I feel, as wéll, that

that is‘ a vulnerable point.A

DR. :  (Not at microphone.) I am
not sure everybody would agree. ‘ |

DR. CLEMENTS: Okay. Mr. .éllj'x‘a».irman, I will
hand this back ovér to you and if you like I will get

the file to the secretaries for copying for people to

~have.

DR. MYERS: . Excellent. ..
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‘DR. CLEMENTS: Thank you.
(Appleuse .) -
DR. MYERS: Well, that was, I would say,
well done.
Our next panel discussion, which ‘is really

what w do not know, and we tried to focus them a

little bit and say let's try and establish_ a research

- agenda. Dr. Dennis Murray from -- who is™ professor

of ped:.atrlcs and human development at MChlgan State
University has agreed to mdderate for us and the
panel will consist of Michael Gerber from ;;IIH, Ali’son
Mawle from the CDC, Francois Verdier and Aien Brenner
from Boston Univers_ity.

PANEL, DISCUSSION - WHAT WE DON'T RNOW:

ESTABLISHING A RESEARCH AGENDA

MODERATOR: DENNIS MURRAY

DR. MURRAY: Okay. Well, because we are

N doing what we do not know, this is a much more

~ e
%

L .

o.lrrlcult task and we are = not goidg to show any -—-
unless one of the panel members has ‘'something that
they are planning on showing, but I think it would bev
helpful to utilize some of the same areas that we
have already talked about.

When I was th:.nk:.ng about this last night I
was thinking that Dr. Hunter, who opened up this |

symposium, came up with a very ihteresting comnient
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and that was pervasive uncertainty énd »I_._ g&éitaihly
have felt that way th;ough this conference. ..

I keep remembering back to some statements
that we utilize in pediatric vaccine safety material
all the time and for a vadcine to be useful its
benefit must outweigh the risk of its use and so as a

corollary, therefore, for a component of a vaccine to

- be useful as opposed for an adjuvant as a""gc}mponent,

it should be -- its benefit should outweig}%fthe risk

of its use as well.

And I aiso want to mention aboﬁt a paper
that was done by Robert Edelman in 1980, which seems
like a long time ago, 20 years, but as I have read
that paper over and over, some of the same kinds of
things at least help me frame a little bit of my
thinking ébout some of this.

He came up with i3 issues regarding

~adjuvants and I just want to read five of them:

That an adjuvant's immunopc;tentiat}:;n should
noct be so excessive as to .induce hypersensitivity
respohses in the host's own tissue.

That the adjuvant should not induce allergid
hypersensitivity to itself or combinéd with natural
serum antibodies to form immunocomplexes. |

An adjuvant should act to potentiate the
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immunological events not involved - . -in. the‘
immunospecific respc;nse.» o

That the adjuvant should be biodegradable,
eliminated v}ithin weeks, months, from the body.

And then, finally, that there should be a

low incidence of reactions if and when they occur and

these must be acceptable.

That epidemiological studies-""i;nﬁst  be ’
designed to detect low 'incidence of phenom%"on. And
those ;aAf you who were at the coabinatéon vaécines
meeting put on by the NIH -in February will remember
that this was a major point of discuss’ion'about the
low incident reactions and perhaps that is one of the
things that we may actually be . dealirig with here
today, although as I totally agree with every‘onev'\
else, I am not sure we have causality. ;

I would 1like to give the .'panei members a
chance to make specific comments about what. we do not
know. It would be helpful, I think, pane‘:ui ;nem'bers,
if we could do it in a way that they -- ‘that Dr.
Clements has already started with perhaps toxicology,
MMF, in terms of the categpries, i{n_lpunology and thén
local reac{:ions if anyoné has anyv c&nxments about the
latter. |

So who would like to begin?
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DR. VERDIER: I can start wii_:b_%o:lz;i.cology
aspects. Aluminum was developed seveiai- .years égo
and, therefore, we have a limited number of updated
toxicology data on aluminum. We have a huge amount
of clinical results but we have a limited number of
data, for example, regarding the pharmachinetics ‘of
aluminum after 1ntra.muscular injection. ‘

So this also leads to the fact that for new
adjuvants we have to think and to set 'upF " correct
toxicoiogical evaluation. This is perhaps one lesson
from this historf evaluation. -

| The second po’in'ﬁ , which isr regarding rare
immune reaction like | hypersensitivity reaction énd
aluminum, we have no definitive conclusion about the

interaction between the aluminum and the :i.mmuné

- system. Can the aluminum trigger hypersensitivity

reaction, abnormal immune reaction?

_In the MMF story we have a limited number of
people developing perhaps c.L:t..n:Lcal sympto:ﬁs As it
is in a limited number of people, we can th:.n}' about
a rai:e immune disorder and we do not know if the
aluminum is a tr:.gger:.ng factor or not |

The other thing, also, that we do not know

is health status of the patient but probably this

will be addressed by one of my colleagues I think,

.as_.a . toxicologist, we .try. to.. use an:.mal models to

predict potential toxicity.: It is very dlfflculzt.&
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design animal models if we do not know.exaé%iy what
we have to design.’ | | | —_ |

Do we have in this case impairment of
macrophagic function that we could perhaps reproduce
in animals? We do not know.

The last point will be the role of

intramuscuiar injectioﬁ. If we look at the timing of

‘occurrence of this reaction, does this cofggSpcnd to

some recommendation to shift from sube iniﬁction tb
intramﬁécular inﬁection?

In the animal data we have an ihflammation
reaction which is between the mnscular‘fibers and not
limited to the fascia. Why do we have a fascitis aﬁd
not a myositis? Why it.is,limited_to the periphery of
the muscle?

Is it due toba wrong intramuscular injection
in a 1imi;ed number of patients? Is it due to an
evolution of a general muscular reaction to  the )
periphery of the muscle? i.have no:answérf: I do not
know if Omar (?) has already some cluesj concerning
this very precise 1ocalization of the macrophage
infiltration.

I think that is all.

DR. MURRAY: Michael?

DR. GERBER: Your point about us knowing

wery-little about the pharmacokinetics of aluminum, I

think, is well - taken but “you seem to be sﬁggestigg;
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that it is too late for aluminum and that;wg:ﬁee&_to
focus on the newer adjﬁvants. It séeﬁs»tolme that
aluminum is going to be -- continue'to be used for
quite some time and that it is incumbent on us to
learn something about = the ébsorption, the

distribution, the excretion in aluminum, as well as

the new adjuvants that are going to be coming along.

Now being a toxicologist, it is n&g;dlear to
me how exactly one would do that, how %asy, how
difficﬁit that would be, perhaps we één. get some
input from the toxicologists. But I think that given
that we will be using aluminum we should try to
determine that information. }

DR. VERDIER: Yes, I fully agree with you.
For all new -- for all chemical entities given as a‘
pharmaceutical, we need to know ..absorption,

distribution, metabolism and elimination. These kind

" of data are missing for alumlnum or . 'not totally h

"u

missing but are incomplete for aluminum.

DR. MURRAY: Alison, some other - comments
about toxicology?

DR. MAULE: Yes. This is_toxicology,’toé.

I think I certainly had a sense of deja vu

after the thimerosal 1last year and the lack of

1nformat10n that we have on the pharmacoklnetlcs

One 1ssue that I would llke to touch on»is

what exactly does the 'MRL mean in- thls “kind
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context? In that great tome that we have. f§6ﬁ ATSDR
there are some generallzed comments about what the
MRI, means and I would just like to quote a couple of
them to you. v

| " One is that the MRLs are below the levels

that -might cause adverse health effects in the people

most sensitive to such chemical induced effects

That exposure to a level above the MRL does
ot mean that adverse health effects will fccur and
the reéulting MRLs that are calculated may be as much

as 100-fold below levels that have been shown_to be

‘nontoxic in lab animals.

Now the presentations we heard vyesterday
clearly demqnstrated that there are huge géps in our
information about what we know about the toxicology .
of aluminum. T would 1like to Jjust reiterate what
Neal Halsey said,,the,differences‘between adults and

infants, there appears to be practically‘ no ' even

-z
-

animal data, never mind human data.

The last thing I would like to quote is that
these MRLs are intended as a screenlng tool to help
public health professionals decide where to look more
closely and I would say that in ‘this particular
context that is all the MRL is telling us. The fact
that you get a l1ittle spike that goés above .the MRL
does_not. tell you _that you have got a té#igg}gg&gaL

effect and I thlnk that we  need to be veryfcareﬁggi
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about making those calculations and saying,%bkay) it

goes above and whether it is an 1ntermed1ate one or a

chronic one or an acute one. It is a screening tool
and the point is well taken. We need to look more
closely.

I was very taken with the presentation by

- Bruce Fowler of the binary effects. I think we need

- to bear in mind that we are not only puttxng alumlnum

in here, we are putting in mercury. I tookE?ome from
his presentation that ‘often these effects are
additive but there is always the poééibility of
synergy.‘ We know nothing about that |
The other thing that was very clear from hls
presentatlon is that there are technlques for
studjing thése things in humans. - Looking at
biomarkers. Clearly the stress protein analyses that
he presgpted, which were mnot on -aluminum, could

gasily be done in human infants. They gould'be done -

o
N

in human adults.

The urine analysis, the same kind of thing.
You could use microarray technologies to look at
1nductlon of genes after vacclnatlon It is veﬁy
clear that the body has eff1c1ent mechanisms for
removing metals from the circulation.

We have not done those stqdies in infants in

Wterms of mercury or ‘aluminum. T have to say I think

that going back to the _combination vaccine meetlmgdi
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that the issues of aluminum and mercury ‘are cne of

the strongest arguments I have heard for combination
vaccines in a long time and that was not . even
mentioned, as I recall, at that meeting, and I would
like that to be a major takeb hdme message.

T think I will stop there forr now. I have

. some other comments.

DR. MURRAY: Alan, comments on to’iii:;gbl.ogy?

DR. BRENNER: My comments on toxiqélogy will
have t;a- be limited to my knowledge and e_;_;periencé as
a clinical rheumatologist and I guess what that means
is I have to look at the toxicology of. éluminum in
terms of what we know abbut aluminum toxicity in the
clinical world. We know about aluminum toxicity as
it relates tor dialysis. We know about aluminum
toxicity as it relates to inhalational toxicity,
pneumoconiosis, which -have been produced, and which
by the way in the studies that I have seen look to be
very local reactions. So that even a h:.gh ciose of
inhaled aluminum does not seem to produce systemic
response. Treatable with steroids, looking a bit
like sarcoidosis but without systemic markers.

I would also like to say on the other side
of this kind of metallic toxicity that studies that
have been done with other vmaterials or actually

reports -of --systemic toxicity from . other  similar

materials show respo»nse‘sf "qu‘it‘e different Ffrom MME i
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Diffuse granulématous reacﬁions , for inst-an‘cz. There
is a nice paper that waé reported on a pati-erit after
hip replacement as an example who developed a diffuse
granulomatous disease with granulomatous hepatitié,

lymphadenopathy, splenomegaly, fever, weight loss,

and the particles that were recovered from spleen and

lymph node were probably titanium and polyethylene,

So I know I am getting a bit far jfé."‘field of
aluminum but what I am saying is that the systemic
toxicity studies that have been done that relate to
other relatively similar materials look iittlev like
what we have been discussing in the past couple .of>
days. _

DR. MURRAY: Okay. Let's move on to MMF as
they did in their group. Who would like to tackle
some unknowns about MMF? Does someone want to go

first?

N
-

DR. MAULE: I would just like to say having

- -this is the first time I have heard the MMF

presentation. I think that I am reasonably convinced

that there is -- the lesion is there. It contains
aluminum hydroxide. I wbuld even go so far as to say
I am convinced it cbm_é;s' from vaccines. What I am not

convinced about is that it causes the clinical

—entity. And I think that we clearly agree with the
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, ‘ & :
last panel on that. At least I agree with that last
panel. |

Coming from an immunological background, I

'am surprised that there are no studies on the

macrophage function of these patients at this point.
Now I know that those are planned down the line but

as an immediate reaction it looks to me like a

'macrophage function problem and possibly ohe~that'has

never been described before. And it is r@:‘e, which
would Sé consistent with that. So that to me is one

big area that we do not know.
I would also just like to make a comment on
the chronic fatigue syndrome overlap. I spent a fair
amount of t:.me working on chronic fat:.gue syndrome
and I would Jjust like to comment in terms of the
overlap.
I actually showed your paper to our chronic
fatigue syndrome group to get some comments on that
nd their number one comment was that y&g have 1ab
findings which would exclude, at least from the CDC
definition, any overlap with chronic . fatigue
syndrome. ‘
So I just want to put thaﬁ 6ut there.
DR. MURRAY: I would concur with that as
well. That was one of the things on my list.

Mike?
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DR. GERBER: The opservation;féiat‘Athis
disease is being reported only in Frahce; and a
suggestion by Neal Halsey -- the observation that MMF
is being reported almost solely from France and the
suggestion from Neal Halsey that one could do
biopsies on cadavers from countrieé outside of

France, I think, is something that defini@ely_should

‘bé.pursued and I think could be done‘faii%y;easily.

In fact, you dould attempt to target c%ﬂavers of
scldieéé or health care workers, peogle who you
clearly knew had been immunized at some time in the
known past. I think the infcrmation from ﬁhese kipds
of studies would be véry enlightening.

DR. MURRAY: Francois®?

DR.>VERDIER: Just a small comﬁent wbich is
the role of the antigen in the MMF because all the

macrophages are here to clean the body from external

particles. There are not only vaccines: as external
particles. So could we have MMF with other
xenobiotic or is it limited to vaccine. . And in this

case if it is limited to vaccine, do we have a role

. of the antigen in the MMF issue?

DR. MURRAY: I +think that is a major thing
that I had on my list is what is the -- if there are
any vaccine antigen there, what do we know about the

‘Alan?




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

-that point. to look at .{them pathology.... e oo

111

,; A
DR. BRENNER: I would like to .comment on
what you Jjust said, Dr. Verdier. I -look at

macrophages in a system like this not as scavengers

but as antigen presenting cells and my suspi'cion from

the way I look at this lesion and from the other

studies that I have seen is that this is not a

lesion. T think that is the first thing maybe we

“have got to make go away. I think it -may be the

response to adjuvantated vaccine, and I th:':gik it may

be an appropriate response , and I think that the

tissue findings may well belong there as the first

manifestation of response to the antigen itself. ‘
When vyou think about it, if you inject
antigen and you do not get any kind of
immunoinflammatory response, what is the antigen
doing? How do you develop an antibody? I have never
really thought about it before all of this but how do

you develop an antibody reaction? Where is it going

Y
S

to come from?

I +think that this may well be ' -- this

finding may be the first thing that one sees. I also

think vagain that animal studies have shown long

persistence of this histologic finding well beyond a
month, certainly up on to six months, and I suspect

longer except the animals have been sacrificed at
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I think that the other things. are that -—

SO, therefore, I do not think that this represents an

impairment of macrophage function. I think it
represents appropriate macrophage function.

I wouid like +to also look at this MMF

clinically and I will say that T would applaud the

incredible amount of work that you guys have done at

'vd'ef.-ining something that clinically may 'be-"’rslatively

new. ) . .

5

In thinking about have I ever seen this as a

clinical entity, I think I am going to answer that --
the gquestion as yes. Over the last couple of years
I tl}ink that many of us have recognized an ascending
myalgic syndrome. I will tell. you that in the
patients that I can think of —- and there is probablyi
not more than a handful but I can tell you that they
are immunologically normal, that their muscle enzymes
are norxqel, that the diffuseness' and the myalgic )
nature .' rather than muscle weainess 51': muscle
inflammation has led me certainly away_v from even
considering biopsying them.

One of the problems that we will have in
this country in even attempting to duplicate your

results if we wanted to would be, as I said earlier

today, the way that we' ddv muscle biopsies is SO

~different.-- Our.criteria . for doing muscle biopsies is.

different and ‘I have a “feeling that in - the Unijtﬁje,_d:_,.
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States our ability to track vaccines whén}%ﬁey have
been given and where they have been givén is a whole
lot less rigorous than it is in France.

You know, the fact that everybody seems to
be vaccinated in the nondominant deltoid muscle or in
children in the nondominant quadriceps makes things

simpler for you and yet more difficult. because as

" that is the only place you biopsy and that is the

only place\you give vaccine -- well, thaqgis -— if
that is wrong that is fine.

“But that was what I understood frcm what --
fromkthe papers that you have written, is that your -
- +traditionally you do muscle "biopsies . in the
noﬁdominant deltoid ﬁuscle, which is also where
traditionaily'you give all of your vaccines.

Therefore, anything that is going on in the
nondominant “deltoid muscle is going to show up,
whether it be pathologic or approprlate.g But I do
have +to say that clinically I unde;;tand the
ascendlng myalgia syndrome. I also understand
response to cort1costeroxd which is what I have
done.

I have also found at 1eas£.in our practice
‘that this tends to be a self-limited problem, that I

do not see people with chronic ongoing muscle pain

..with reduced exercise tolerance, wzth severe fatlgue,

and. that I find that much more common in flbromyalgla;
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patients and I a.m very glad' to see .-,g%:hat you
specifically did physicel examination to exclude the
fibromyalgia group. |

- DR. MURRAY: Let's move on to immunology.
Specific comments about what we do not know about
immunology other than the comment that there is no

definite data about aluminum in the immune system.

"Anyth:.ng else the panel wants to comment abeut'?

DR. MAULE: Okay. One. comment th@._t I heard
yester;iey was the issue of whether or _not -—- since
we know aluminum does skew. the imxﬁuee respense
towards a Type 2 response, ;vh'ether that has a global
effect, if you like, rather than just an effect forx
the given ant:.gen that you ar_e working with.

I th:.nk that we are far too ear.Ly to say on
that particular issue.

There have been many hypotheees out there
that I have heard that what we do in the developedv

world has clearly -- has maybe -- I w:.ll not say

cleerly but the hypothesis is that we have skewed

towards a ‘I‘h2 response and that maybe is what .hes
caused our explosion of asthma and allerg:\.es

The data lags far behind and I want to put
in a plea for not blaming adjuvanted vaccines at this
point. I think that there ’are far -- there are many

other ways--that-that. skew:l.ng could. have happened that

' the vaccines ‘do not necessar:.ly have any role to play'
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in it. I will not say 'i:hey do not eithe;r:,"f'r.. -I_ mean,
we do not know if that is a possibility. There é.re
clearly animal studies that cah be done that can look
at those k;i.nd of issues. /

And T know that there are human studies that
have ‘been done, notably Graham Rook in the U.K. has

taken this hypothesis to a reasonable ‘extre‘me -and

*has, I believe, a candidate vaccn.ne for-- some soil

- bacteria that. are supposed to skew the rgsponse in

the Thl direction. .

So, you know, there is def:.n:.tely people out
there looking at these kind of th.x.ngs but I tb:.nk we
need to be very: careful about jump:.pg .down on
vaccines and adjuvants before we have that data.

on the other side of that, I think it is
reasonably clear th’atk we need some good Thl type
adjuvants, The triumvirate, if that is the :ight
woxrd, of HIV, malaria and TB, for which we are
hunting for vaccines, it is abundar;tly cle\gr that you
are going to need a Thl component‘ to. ‘E:hat- response
and at this pdint we have no licensed adjuvants that
do that. So those are both areas that I would say we
need much more knowledge in. _ -

DR. MURRAY: Well, I think the studies that

Dr. Verdier has planned is also going to be very,

immunology as well.
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Any specific comments about local ff'eé_ctions
before we open it up for comments? _

DR. VERDIER: I haire probably Jjust one
question. It seemed that MMF is occurring with the
change in the route of administration and in the

symptoms ybu have myalgia and marked fatigue. I

would 1like to know if epidemiologists have noted an

>'~1ncrease of myalgia and marked £fatigue - after the

change from the sub-Q to the IM :Lnject:i.on hig_cause we
do not"have data in the U.S. from biopsy in the
deltoid musc.‘.e but I am sure that we have data about
the number of myalgia, number of arthralgia and
number of .marked fatigue repoﬁted since the laét
seven years. ’

DR. MURRAY: So something we need is data on
switching from sub-Q to IM, more inﬁqmation on
myalgia, :i.'pcreased myalgia®? | _

DR. BRENNER: I have a couple of answers to
that or at least partial answers. I can tell you
that, number one, the moSt common complaint in a
gene:al_ practitioner's office is fatigué. ~ So to
separate that into its‘ various meanings an'd
manifestations is going to be a ve_r;\difficult task.

Also myalgias —-- if you wanted to 1ook at

myalgias in the modern world, there 'afe so many

- specific causes that have come up in tl';é past few
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know, the most common side effect of lipid #lowering ‘

drugs is myalgias. So to try -- and it is ——kvth'ey

are really occurring in an age and population -- in

an age of population relatively the same as we are
talk:.ng about in MMF.

So again to try to separate out some of
these th:Lngs I th:.nk would be extremely dlff:_cult

Immunologn_cally there are a couple of th:.ngs
that are of interest to me here. The f:x.rst: thing is
that 34 percent of the patients in your group “had
some form of definable immuao-ipflaﬁmatorf condition.
And the reason that is of interest to me ia this
sense is that we as 'rhemnatolegist have done the
opposite studies. ‘.

We have looked in our pat:.ents particularly -

with lupus and also patients with rheumato:.d

‘ arthr:.tn.s to try to determ:a.ne if vacc:.nat:.on caused

any kind of definable and I can tell you that the
answers going back to Evelyn Hess in about 1972 are
no, that vaccination is in ‘general safe, that we do
not see anybspecz_fn.c increased :an:.dence of - for
instance, flaring of rheumatic problens. ‘I‘hat these
are patients who are followed, I ‘would hope, fairly

carefully so that if new entities were coming up I

would think that we would be the first ones to £ind
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‘I know that that is backwards thiﬁking but

-

societies on the opposite side. I can also tell you
a little bit -- at least one experiment that was done
looking at what happens when you put aluminum

adjuvant with vaccine into joints because that study

vhas been done, too.

What happens ie bif you pu_t;:_ a.lum:.num
hydroxide :adjuvant into a Jjoint nothlnggﬂhappens
There is no particular inflammatory response in the
joint. If you put aluminum lactate, whlch is rapldly
and freely disbursed out into the system, ‘then there
is a system:.c response to alum:.num lactate ~and you
get an articular 1nflammatlon“ as a result of
injection.

So again the more stable localized kind of
aluminum adjuvant seems to stay put and at least in
the one experiment I can guote did nothlng

DR. MURRAY: Yes. There was a raper done in
New York about locking at aluminum lactate versus
citrate and there are definite changes thet. bccur
w1th the lactate form. The anion appears to make e
major difference on some of these thlngs

DR. BRENNER: Yes.

DR. MURRAY: Comments £from the panel aboﬁt

local reactions. Anything specific?




10
11
12
13
14
15
16
17

18

18

20
21
22
23
24

25

206

.mandatory.

119

DR. MAULE: I guess I would jus{‘f l:.ke to
reiterate from the proposed anthrax stud:.es that we
have a potential opportunity there " to look at what
aluminum adjuvant cioes alone »within a series but
compared with a saline placebo é.nd I think that is a
very interesting idea that could provide us with some
information here. | ) N

DR. MURRAY : Before coming, I ha;d 'pulle'd a
lot of articles, and there is a tremendous;amount of
literature, as I think Alan alluded to, regarding
reactions from people gettn.ng alum:!.num "I.‘h_ey are
throughout the literature even back in the 19‘70'5 and
180s with granulomas and all kinds of reactions.

So I think we know that it can cause some

 local reactions but I agree the Army studies will

probébly be beneficial.

All right. Let's open it up for questions
from the audience here to help us put this together’
and question what our panel has diséﬁssed. v

Dr. Gherardi? i

DR. GHERARDI: My feeling is that we must
have the questions that has to be addressed at the
moment the first one to my eyes is to determine what

is the normal residence time of the aluminum

granuloma in the human muscle.  This is absolutely




oY U W N

10
11
12
13
14
15
16
17

18

19

20

21

22
23
24
25

AT

120

Now as .to whether the alumi'numk ga&ses‘ the
symptoms, systemic symptoms, or finallﬁj" B reveals
individual susceptibility to have an adverse
reaction, which could be caused by any other agents,
inclﬁding infectious agents, this also is a quest’i-on
that has to be addressed.

But first is the detection in the deltoid

- muscle of MMF lesion an abnormal finding :i..?.;};pe first

Ty e .

question.

-~ DR. MURRAY: Other questions?

DR. ALVING: I just would like to get --

" this 4is Carl Alving. I just would like to get a

clarification. Is ascending myalgia a required part
of the syndrome or can it simply be diffuse"? A

DR. GHERARDI: Well, a large majority of
patients have such a syndrome but some have myalgias
that are simply diffuse and do not correspond
strictly to this pattern. o |

DR. BRENNER: I would like to comment again.
Clinically -- vyou will not’have tc respond to this,
Dr. Gherardi. I am going to agree with Y'O‘L;.

I +think that ascending myalgias are af.
relatively unique clinical syndromiéw' and Ik do not
recall seeing it over the last 20 plus years until

recently and I really have not known to what to

~ascribe -- I still do ziot know to what to ascribe it
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but I think it is different than the ‘clinical
presentation of almost anything else I know.- B |
DR. GHERARDI: I agree.
'DR. BRENNER: So I think it is unique and
for me it would be something that would make me think
about, oh, maybe doing gallium scans on these

patients. I do not think I will go to biopsy them.

‘Although one thing -- one suggestion I would have, if

._,,.4

you wanted to consider biopsying of norma%‘ people,
would be that the lesion lovks to me to be\ large
enough so that needle biopsy might be .a ‘;ray to look
or at least a way to screen | »

DR. GHERARDI: I disagree with the idea of
needle biopsy because the lesion __fi.s foca"l. If you
want to have a 1argé chance to have it make open
bfiopsy but if you have ascending myalgias in the

context of fatigue, before getting -- or addressing

the question of possible biopsy, ask the patient of

E™

any immunization in --

DR. ' : That goes without _sayihg.

DR. GHERARDI -- and if the response is_
yes, I encourage you to perform the biopsy at the
site of injection. N

DR. MURRAY: Two final questions.

DR. MUSIC: Stan Music, Merck. I would like

the panel's reaction to the temporal association that

has been made ‘with subsequent .to :Evaccir'xati_o;j;_; by eig
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yéars or several weeks o:f whatever and__f_egf .ii"hat we
need some clarificatién' studies on that é§_ ‘well by
looking backwards from other groups, from other
biopsy groups, fz;om lots of points of 'view, ‘to
understand the implications because that is Just a

convenient counting point, and it has -~ it implies

no positive or negative association in terms of

=

DR. MURRAY: Is there a spécifi%: comment
from panel members?

DR. MAULE: I mean, I would agr;e with that
and, I mean, I think that certainly from sort of a
gut reaction, eight years from iﬁjection, it seems to
me an incredibly long ‘time’ but that. still goes back
to the comments we were making earlier. It is

critical to know what is "normal" when you put in a

depositive aluminum. I think those are the studies

~ that I would want to see done.

~ Just a comment off the top‘ of my ﬁ%ad. I am
very interested to hea::; my dolleagueé' _ccmme_nts on
ascending myalgia. I am definitely colored by my
experience with chronic fatigue syndrome here but yoﬁ
may well remember it used to be. chi:c;;nic EBV until --
because these patients were sélected by having a h—igh

titer of Epstein Barre Virus.

However, if you went out and_ loo‘ke_d er high

titers of Epstein Barre Virus there was no chroni
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_fatigue syndrome. ‘If you took people whofb§d a tight
case definition of chronic fatigue syndroméL a loﬁ of
them did not have high titers of EBV, and that
association has clearly gone away even though it is
‘clear that there is a subset of people who havé
essentially chronic EBV who definitely do have

chronic fatigue syndrome; That is not the number one

Srae

éo here I am hearing this ascéndiég.mYalgia.
I am not a clinician. This means nothing t§ me about
frequency but it does make me thinkAI 'Ehat that 1is
another way to get at this. That if clinicians are
seeing ascending myalgias maybe‘they would find other

people -- I mean, other -- people who you could take

as  a group and then ask the question about

vaccination.

I think that would be an interesting way at
getting a£‘the vaccination issue. | o
) DR. MURRAY: Ghérardi, lasf word.xi

DR. GHERARDI: I agree. I want only to make
a comment about the chronology. Ninety-eight percent
of patients had symptoms subséquently to tﬁe
immunization containing aluminum. %if cannot be said
that this means nothing. |

DR. MURRAY: Thank you, panel members.

DR. MYERS: I thought it would be a tough

. task to follow .the first .panel but this panel has



10
11
12
13
14
15
16

21
22
23
24
25

26

27

124

done a wonderful 3job and I think~_D:,€?Gherardi

summarized it very well when he said tha_t- the first
question is that we must answer whether the detection
6f MMF in the deltoid muscle is normal or not. I
think that is sort of the core issue.

So thank you all very much.

(Applause.) )

DR. MYERS: One of the difficult,égfngs that
we all deal wiﬁh“ all the time a.ndA on% 6f the
difficult -~ one of the issues that is problematic
with dealing with something like MMF, for example, is
how we communicate infcrmation and how we communicate
informatioh that we are not clea.f about. Whether -
when we have meetings such as this where bwe take on
issues and we debate them and we coﬁe up with next
steps, what we do with that.

And so we aske__d Max Lum to come and talk to

- us and he picked his title, which I Jjust thought was

a lgreat one, “Communicatir;g Health Messagés: The
Good, the Bad and 'the Ugly." )
Max started his career with _ Sports
Illustrated. Something I did not know until I saw
your bio. And he has worked with. .‘ éﬁe CDC for the
past 15 years in the fielci of health education and
health communication. |

- _He is_currently Director of the Nathnal

Institute . of Occupa{:ionalgf' -Safety and I-Ieal
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Communication Group and serves as Chalrman of the
Surgeon General's Subcommlttee on Risk Communlcatlon
and Education.

He has provided a lot of assistance to a
number of groups, including the Department of

DefenSe, in risk communication and he spoke recently

at the National Vaccine Advisory Committee. So thank

":you"very much. e

e

i COMMUNICATION HEATLTH MESSRGES: §

THE GOOD, THE BAD ' AND TEE UGLY
MAX LUM |
DR. LUM: Thank you very much for having me

here today.

Martin opened this meeting an&. he talked
about people liking to come to these meetings because
they do not know much about the topics that are
presented. And I thlnk to be falr w1th you, he was
talklng about me, I think, at this point.

My area of expertise, I éuess, %; in risk.
communication and I have been in the field practicing
risk communication for CDC and my day job with NIOSH
really is in the Office of Communlcatlcn working with
workers and employers and. health profe351onals and
with the Surgeon General, most recently worklng on

endocrine disrupters, Gulf War issues, and that is an
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Now what I will try to'do today . 1; .a; brief |
time is to present some information about_what may
help communicate information to the general public.
Generally we are talking about communicating risk
information but in many cases we are communicating
health information. |

(Slide.)

By saying ‘'"risk communicationfg;jwe are
making the assumption, I think, that | i£ %,s always
risk ir;fo;rmation. It is a broader issue, I think, of
health inférmation. It is very impor*l;;.nt now, I
think, to understand and I think that Jchn Cl.ements
mentioned this in his opening présentation.

(Slide.)

This is a new era. People are concerned.
There is a high level of interest in health problems.

The public acceptance in many cases depends on their

~ participation and understanding and your personal

> 2.

credibility. Often you are the message if you are

delivering the particular message that you -have to

deliver. Again the bottom line here is that it may
increase the .likelihood of finding a solution. It
does not always but it may. But it does improve, I

think, the quality of the solution énd the

communication.

(Slide.)
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é.-,
This is a longer definition of
- communication. I think definitions are a.gobd place

to start when we talk about risk communication. This
was a definition that I found in the National Academy
of Science buried a couple of years ago. It is a
good one. |

Any public or private communication that

~ ‘informs individuals about the existence,- nature,

form, severity or acceptability of risk. %@ has one
huge flaw, I think, in this definition. We like it
because this is us, right, ~ We are communicating what
we/kncw‘ We have spent a lot of time figuring out
what we know, boiling it down,nand this‘isuus in a
way. We are doing .this. We are talking about
nature, form, severity of risk. We have heard it a
lot at this meeting. But for public communication, I
think there is one important piece that is sort of
missing from this. |

{Slide.)

I think we are talking now in the new era
really‘of exchange of information. It is that two-
way communication that is occurring that is
absolutely, I think, characterisﬁiév of this new
information age. How well do we listen? Hdw well is

that two-way channel really working in terms - of our

_messages?
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. I am not sure the interheé, whiQthééére all
embracing,)and I am right there embracing_it;for our
agency, really does not provide a good receipt of
information. I mean chat rooms are difficult.
It does not really help hecessarily. It can and I
think we are working on that.

But basically I think that one of the take

 away messages I would like to leave w1th you 1s thls‘

exchange of information really has to be donﬁgx
- (Slide.)

I am terminally right brained S;HI have to
see things, you know, in pictures or charts. Here we
have the owner of the dog talkin§ to the dog. ;"Okay;
Ginger. I have had it. Stay out of the garbage.
Understand, Ginger, stay out of the garbage or else."

(Slide.) |

And,"of course, this is what‘Ginger hears,

"Blah, blah, blah, Glnger, blah, blah blah, Gxnger "

~
.

-

I like this slide ror two reasons. - One, it
reminds me of my chlldren.‘ I think that is -- which )
is the highest form of risk communication, I think,
the environment. But also becauge I +think we
identify with this person. All right. We are --
they just do not get it. Right? | |

We are -- they are hot ;istening. They do
not uﬁderstand the science. They do not —:]they are

prédccupied. ~They=varé,¢worried about perception.?%i
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They are noﬁ listening to what I am saying Szﬁ;ifvyou*
work with advocacy ‘groups and I  think the
anti-vaccine advocacy organizations are in . that
category but certainly the super fund groups that
have been formed, they tell wus that this is them.
They‘ are communicating to us and we are just not
listening. _

So- I think again this hlghl;ghts the
importance of the two way exchange of lnformgplon

(Slide.)

And knowing your gliénts, whéth;r they are

women that are pregnant, whether they are health

‘professionals.

{(Slide.) _

Is ﬁhat the client? Is that the client that
we are going to target? Is it the kids  themselves?
In some cases. I think it will be. Is it the parents?
Who is it that we want to reach. w1th this
information? I think that is the flrst thlng we have
got to decide because the channel, the method may be
different with each one of these. v

I would say that that would be a very'
1mportant understandlng about who we are trylng to

reach.
(Slide.)

-Kids_-= you know, there is good examples. I

think ATSDR, when I worked -at ATSbR,;qwhereﬁ
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2

actually worked with kids directly to get »i:qz"i‘:h"ek PTA,

T".! o ’

to get tb their parents at some of these super fﬁnd
sites.

And I think again we -- -a whole different
set of materials available for children than
essentially that we would wuse with health

professionals but again thinking it through about

" .where we were going with this. B

Tz

- So the individual is what we often think

(Slide.)

about, I think, as the target. You know," it is -- I
saw a slide that showed clieﬁts was kids basicaliy.
Okay. But there are networks, social networks that
we are going to work with. What are thosé networks?
Are we going to wqr}; with the anti-vaccine groups? -
How do we want to work with them? They do, in fact -

- in fact, I did my research before I came here and

- checked out several. They do link to CDC sites.

X7

Do we know very much about what they want to
know? Eave we contaci.:ed? Are we wcrking_ with them?
Is there a way to work with them? - Organiz‘_atioﬁnsp
also, and then the media of course.

Now I am not going to saj;.'much about the
media here. Just a couplé of points but if you are

going to work with the media -- I mean, the wvisual

~.media, the TV media, my suggestion would be get
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and go get some training about how to quk;%ivth ‘the
TV media. | Less important with print media; .although
the same principlés possibly will apply.

I think when yéu are on camera you are much
more the message than you are when you are not on

camera and that is a whole different set of

- requirements that are needed.

(Slide.) - “:-,;;__ ,

Again, well, what is it #:e *go with
audiences? What do we need to know? I think again
what is their views? What are their view; re\gAanrding
the hazard? What are hazards? What do they call
hazards? Can they make the chanées? If fdu provide&
them the right information, aré they capable of
making  the changes that you would want or
understanding what you are trying to tell them?

This . is particularly important in worker

communication. You know, do they really understand

£

whé.t we are trying and are they éblé - do they
have the power reé.lly to make the changgs that we
have asked.

Againk,' attitudes. What is your -- their
particular behaviors? I would guess} .‘.Lt varies quite
a way across the board. Are they defénsively

avoiding or reacting against the issue? I think that

_is fairly clear if you look at some of the internet
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(Slide.) g

What are the sources that are pr'ei:;E‘_,;e‘rred i:y
these groups? What type of messages may reach them
better and what cha_nnels?

(Slide.)

Again, I think working with the media --

again this is my only media slide -— I think it is

" that you have to know your media. Is it local _média

By

you are going to work with? They are V.a l%;tle bit

easier?- Is it national media? What do you need to

do to prepare? EKnow the market. Are you trying to

reach a local market? Are you just talking about a
particular area that you want ﬁo try to reach as .a
demonstration prbject to see if what yoﬁ ax;e doing is
reaching\ your public?

Provide the facts. Make access -- this is

so important, I think, is access. The press has to

have access to you. You know, you may not want to

take that call when they call but you have to take
that call. Now if Vit is not an emergency you can

arlways‘ ask the press if you can call them back and

you —-- in our office where people are -- I think a
lot of the press is under a time lihé . They want a
decision. |

They want to know a.bo.ut most recently latex.

_You know, what is our position on latex. They are

do:.nga -big story. :"..Ai'.['hey ~-have an hour . for ._ou,;‘f
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comment. Well, we cannot say we(are_gqiﬁ§ #o‘call

you back in an hour. We have got to figure that one

out real quick and get back to them.

I think access is a very important part‘of -
- particularly in the federal agencies to improve our
ability wiﬁh\media. |

The dichotomy, I think is -- it seems to

- me, whether it is Gulf War, whether it ls,vacc1nes,

T

whether it is endocrine disrupters, there FE:L..-=; all --

the‘question that you can anticipate from the media
is, is it safe. . Okay. Is it safe? Theémwil;l~- you
can anticipate that 100 percent. Tell us if it is
safe. And often you cannot. You may not be able to.
You can say relatively safe. Then they ﬁill want to
know when is iﬁ unsafe. Tell us specifically.

And, again, they are after a sto;y. So they
are looking for eithervextremes We have got this
magic bullet and it is totally safe or 1t is totally
unsafe. Of course, we do not work in that atmesphere
so we have uncertainty in the science that we present
them and how we characterize that. ‘

Personalization is an important one becausé
invariably when I speak to a press ;ﬁdience they will
say -- someone will say ma&be either during the talk
or after, they will come up and they will say, "Thank
you very mpéh but_what_do you reaily thini; Tell --

I mean;vyeAheard.your'posigiqn but what do you think?
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You know, as a person, would you do thi_s?_. ) '_%iduld you |
drink this glass of water that came out of t_h:.s creek
that you say is clean? You know, wouid you? . What do
you really think?"

I think it gets to be very tricky and we
want to help. We want to do this. We want to give
an honest answer. We want to tell people what we
believe but we have to ‘shape :Lt I think, 113 terms of

where we are. Where we stand depends on ﬁwhere we
- . 5.

sit. If you are in an agency your answer is really

shaped about what you know about the science.

(Slide.)

Again, intuitive toxicology. You hear this
a lot. This ham smells funny. Do yéﬁ want it
anyway? That is what the cook is saying. I see a

lot:of intuitive toxicology.

- The science, what we commun_icéte caﬁnot -
even though in this case you might not eat the ham.
I would not but you cén. We cannot ka:ii; up our
communication on intuitive tcxicelogy We ‘have to
have good science. People may not understand that
although they say science is :meortant. Every
National Science Foundation Stﬁdy, they dé say people
believe in éci_ence. Hopefﬁlly, that means they are
interested :'Ln science. I am not sure they are the

same. But ‘good sc:r.ence is absolutely key and th:n.s is

the 'good of commun:.catn.an.




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

27

_the meeting. So we are in for a rough tlme, I thlnk

135

I think basically we do a good jo% when we
talk about the science particularly _Eb. other
scientists. I mean, we have this -—- these two days
as an example. We may not agree with each other. I
do not think we actually do agree with each other but

there is a respect and we communicate our ideas well

We are a fraternity that understands each

= -

other. This is +the good part, I %?ink,' of
communication and this is what we always want to do.
We want to tell people about the eviden;é. We want
to go out and we want to +2lk. This is what we hope
people will ask us because we know that 1937
epidemiology study, that 1964 study. We know the '57
British stu@f that talks about using aluminum. We
know about that. That is what we want‘to be -- to
talk about. - Or the dose response. fDdse -- this is
part of what we do and we are good.at i;,WI think, by
énd large. : ¥

(Slide.)

But there is the other part. Oéﬁy This is
from a super fund site. We had not even spoken yet
right. So there is a perception. When you deal with
the public yéuvmight not be this up front but we had

not even got to the meeting and this is outside of

in explainingvthls health;hazard,evaluat;on,%w%
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(Slide.)
I guess this is kind of the c‘entr_al‘ part of
my talk and I think makes sense in terms of how we
would shape a strategy. But often times, you k;mw, I

think when we talk about risks -- now this 1is

perception of risk, is that we want to talk about the

hazard. We do want to talk. That is our good part.

 That is the good part of what we do, is talking about

the specific hazard. . ’ £

F
What we also have " to account for in the
- equation, I think, many times is apathy I think
that is Jjust —— because it shapes . the perception of

whoever we are talking to about t’he hazarsi.

(Slide.) . »

So in this country why, ﬁhy do pepple not
really -- why aren't they 6utraged about childheod
lead poisoning? I talked to CEH at CDC and it is
numbexr one  —— number two concern of ,enviranmental'
concerns -- of environmental r;‘olicy ;;’—f;akers , 1is
childhood lead poisoning, but who is banging down our
doors abé:ut chi le.dhoo/d lead poisoning..

| In other words, the pe:j:ception ~-- it has
been around a long time , whatever tﬁét perception is.
I think it is shaped by apathy. | |
(Slide.)

But for us and for most of the problem, I
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outrage. And as I read, I will read. sqﬁ?e .ofv the

questions that I took off the net and I think you

will see what I am talking about, how that would --

how that perception of risk is shaped by the outrage
issue, which we have to account for. '
You know, if we want science to speak for

itself, we are deluding ourselves. Science never

- speaks for itself. Maybe among scientists-. - I am not

-

sure that is true but it will never'sﬁeak %Pr itself
if we are talking to the general population because I
think there are two —-- the pexceptioﬁ i;sue_is what
we have to account for. |

| (Slide.)

Now what do we know about perception? Well,
we do know that the level of risk is one of the
several factérs that determine acceptability and
things that- shape people's perception are these

issues, how they feel about fairness, benefit. I

ot

think a better way to look at it, and try Eo shapé i
this way, is that as we move to the right side of
this line, the perception of risk increases. »

| Now remember it might h’ave nothing to do
with the science of the hazai:d. It is what people
are bringing to the equation. What they are bringing

into listening to what you are talking about of the

_hazard Is it vqluhtary or inveoluntary?



oW N

oy W

10
11
12
13
14
15
16
17
18
19
20

21

22

23

24
25
26

138

,.; .
- I know the first time I went ski;i.;l’g, it was

sort of a voluntary act. You know, my friends went
but I was worried about it. You know, I was really
worried. To me that was a big hazard because, I

mean, I was not running and jumping in the car with

my skis. You know, just the fact that I was going

.,theré and I really had not chosen ==~ well‘,_ I sort of

‘chose it so it was -- but it was a fear"t&ét_ I had

about, you know, the first timé and it was%;not sort
of a vc;iuntarir act. ,

Natural and man made. . If it is é natural --
if it is a natural and we get some good exé.mples here
about that. Natural is better. I‘E is not risky.

| You know, what -- radon, why don't people
get exercised' about radon? I mean, New Jersey has
tried to 'conv’ince people the importance. of radon.
Who put it there? Who put radon? Mothér Nature.
Who put radon in -- well, I guarantee you if the Dow
Chemical Company had up radon in there, wé would be
really irritated about it. Okay. But it is ‘vnatural.

Arsenic in well water in Washington State.
It is naturally occﬁrring. We cax}ppt get people to
get tested. Right. It is around'.A It has been
around a lbong time. |

Familiar and exotic. 1Is it a familiar risk?

What is the number dne risk of farmers in this
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country? The number one risk? Accidents._?’_;What do
they think in many cases? Pesticides. Right.’

Well, gee, in our focus groups we talk to

them. Well, yoﬁ know, I have been doing it ever
since I was 13 years old. I have been driving the
tractor. I get down off the tractor. It keeps

‘moving and I adjust those diskers, right, and then I

’>get back. I have been doing it forever . It is

_‘,A .

something I know about ‘but I am worra.ed a%ut those

canisters of green stuff, youw know, that come in. I

am really concerned about that..

Chronic and cataetrophic. Cbviously an
explosion, probably, rightly so, is more -= it is
certainly the appearance is more of an event than a
chronic exposure over time.

Visible and no visible benefits, I think
very important for the work plaée,v you know. If you
are getting a paycheck -- ‘well, you know, .it is -- I
mean, I see it. I mean, I see i-t - Ij;ﬁean, you
know. It is not that -- I have sort of _a»ccommedated

it because I get a visible benefit £from that as

opposed to maybe the people across the river who get

the smoke from the stacks who have no visible

benefit. The same risk. Maybe more risk for the
worker actually in the plant.

' _And controlled by individuals and controlled

by others. You know, I ‘think a good.way to lookat
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. B ‘
this is when -- at Thanksgiving, Yyou - know, when
somebody -- you are carﬁing up the turkey, right, and
you have got the turkey right here, and you have got

your knife, okay. - It is no problem. You know, you

can -- you are in control. You hand that knife to

somebody else and say cut the turkey, all of a sudden

it is very risky business, and you are worried about

" this thumb all of a sudden, see.

You are not -- and my wife, gho is a
wonderful driver, I mean she is a better driver --

when I am in the car with her and she is driving,

man, I am worried, right. I am sitting next to her.
I am doing this and I -- for the brake, 4look‘ing for
the brake. T am not in charge. I do not have any

control over the situation and that is important.

How much control? Particularly. we found at
super fund "sites --. how do we give people some
cont'rcl? Do you give them a vet@' power of studies
that you are going to do? What- is th;: limit of
control that you are willing to do? ‘ATS\:{R has done a
lot to vgo to involve people even at community
sessions. And prior to 'actﬁally kgo‘ing ‘into studie‘s‘
to invest people with some control ih .the study.

And fair and unfair, I think, goes without

saying.

o read

you -- what I did is I did, ‘you know, a search on -the
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‘net and I was looking for some comments. -I am not

going to identify thisrsite but it is faiiiyieasy to
find. You probably will recognize it. =~ It is a ’
question and answer session.

This is someone writing in saying, "When I
told my doctor that I am not bgoing to havé my

children vaccinated, he became very intimidating and

" told me that he will not treat my childréﬁ?gpdAthat I

was no longer welcome in his office. Do ygou have a

- list éf doctors in mv‘ arda who will respect my

decision not ‘to vaccinate my- chn.ldren' Control.
The answer is —-—- let me give you the answer.

I am not going %o answer -- but "Your

~ situation is not uncommon. Many pediatricians refuse

to treat children when their parents object to shots.
This is just‘one tactic doctors employ in the effort

to intimidate moms and dads into vaccinating against

your will. You should be thankful - that this
dysfunctional relationship with ycu; health

practitioner has been_terminated.“/ }

“Again, control. I -- who ’is in control
here? Who‘ié-in contfél? I am ng? making any -——- I
am being édrt of a devil's advocateAhere. "I am not

making any point other than reporting here.

Other question:’ "I was wondering if you had

make declslons?"'“Agaln ‘the® same llne -- #“the -same 757
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"My wife and I just became parents and we are finding

it extremely difficult to find a pediatri:cian who

will let -- who lets us be in charge."
And then the issue of -~ this 4is in an
answer to a similar question:l "Some doctors will

just say _anything to get their parents to vaccinate

even if it does not make sense or it is -an outright

lie. It is a ploy to coerce you into "‘{fa?‘géinating
your child." You are losing control. You :fre not in
ccntrci as a parent. I mean, that is whgt this says
to me. |

Not ohly that, but it is mandatory. TYou do
not have a choice. Okay. It is mu'ch more "real in
terms of the risk.

Again, "Thank you for your information on
your web’ pages. Do you have, in -particﬁlar ’
information on homeopathy as a method to boést my

immune system in treatment for my child?" . There is ‘

-

no answer to this one.

Another one -- but.again this is. the natural
—— this is the natural piece here. Homéopathy, a
hatural therapy,- not as .risky as  this more exotid
issue with vaccine, especially maybe even what I have
been reading in these pages. |

The answer, it says, .'"Many intelligent

—people. do not think . every childhood ailment is a

'grave cause of concern. They wonder why 'a +child's
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immune system  needs special treatment. - ;Bfeast
feeding and natural foods work for manylfamilies."

So it is sad. I mean, it is sad, though. I
mean, I think it is very sad. But again for agencies
what are -- what -- it seems to me thié list -- this
list of 100 questions that came off the site provide

us a starting peoint to answer questiomns.. I mean,~to

' have our own answers to these questlons about what is

real and what is not real, and to have llpked 51tes
so people get information.
It does in one case mention CDC and it talks

about adverse repéftiﬁg system at CDC and it calls it

a great secret database. Okay. It is a secret
database;

I could go on. i will not. I wanted -- but
I will -- this is just =-- you know, this one

particularly is touching, I think, and it just cries

out for why we need to do a better job. I mean, we

really»need to get a grip, I think, on ﬂhat pecple
are asking and then, you know, answer them the best
way we caq;‘deci@ebif i# varies from group to group.
And one of the'things I q;d hear, you know,
at this meeting is that there are‘.several federal

agencies involved in this. We have several things

just mounted on our web page. I heard some -- NIH, I
think, talk  about a compendlum of adjuvant

inforﬁétion.;AI do not know ‘whether that is geared to
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the general public or not. My guess iSfit;gs-not‘but
it would be helpful. -

Again, the information that we do put up, is
it consistent across the board? Does it really get
to some of the general public's concerns that‘ are
more science based? |

Let me read you thié final one though. This
is ’ from a mom in New Mexicc;. She s'_ayg,‘;.;.‘"l am in
search of real chicken pox for my seven—yeé§~old son.

He has not yet had the disease and péoplg here in New

Mexico seem to vaccinate their children a lot in

order to avoid having to take time off from work. Do
you know of any way for parents like me to share the

disease in a natural setting?"

Now you just -- you know, just amazing. I
mean, it is just -- it is amazing but I think this is
only —-- in the short time that we are talking today,

this is only just a sample of perceptions, I think,

that we have pulled together that we can account for

'in our messages. If we have the right‘channels we

can answer those questions.

Now that does not mean I think we are alwajs
going to be successful. I think}if you are in the
risk communication business basiéélly you are not
looking for a lot of strokes in your lifg;v I mean, I

think this is & =-"really, it iS'truef“wa~you~aregir

public affairs, you get some of those strokes butiii
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.
you are communicating negative risk info:mation you

better be able to také .some hits becausefagain I
think the perception issues dominate. |
(Slide.) |
Let's talk about science. The scientific

community is divided. Some say this stuff is

dangerous. Some say it is not. Okay.  Right? I

‘mean, how -- this -- I call this the tale of two

toxicities. Right? It is the best of tim%é and the
worst 5f times.

| Well, when we communicate to workers at
NIOSH or at ATSDR, when we talk to communities,'many
times this was out message. We are not real sure --
this is what we have done, uncertainty -- what is it?
Pervasive uncertainty. What a great term, I think.
Pervasive uncertainty. Wéll, how do we handlé that?
People do not” handle that well. _

You know, they -- again the dicho?pmy. Just
tell me is it safe.\ Can I &fink the wat;r? Is it
safe? Can I bring my kid in here? You know, what is
the deal? Please, just tell me if it is safe or not.
But in many cases we do have a -- we are divided. ‘So
how do we handle this?

(Slide.)

Well, there is -- you know, it seems to me

and I - sort—=of- ———I-think-maybe-I need-to modify..the.

1ist a Iittle bit but I thifik we need to be a little
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bit more proactive in terms of what we do know about

the science. I mean providing we can boil it down so
kt‘hat folks can understand it.

We need to put bounds on the uncertainty.
It is not everything that is uncertain. Are we
uncertain about ’ everything? I mean, | I heard some

terrific things from John Clements. He opened up

‘'with terrific messages, you know. Millik;’i'x_g"'of kids

have been protected. We are not talking a pcouple of
hundred. You know, millions of k:i.cis over years. And
what would those kids be today? I mean, what would

our world look like? I mean how do we shape that

message®?

Not all data are uncertain. I mean, you
know, which are why -- say what. Say what has beeh
done to reduce this uncertainty. You know, we agree

there is .uncertainty but we are ‘doing this and if
there is a time line by X time, we hope ;'Eo have an
answer to this. And do not hide behind it.b Well, we
do not know, you know, we just do not know. Do not
bug me, I really do not know. You know, we will find
it and we will let you know. Okay'._.}_._' |

Acknowledge if you -- well, we should have
been doiﬁg this, you are right. You are absolutely

right, we should have done that but we are cautious

-and ~this -is  why we  are-cautious .--. Okay. . - In many

cases this is a resource issue but that is -- I think
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that is something that may not carry a lot of weight

with the public but it is certainly part of -our job.

(Slide.)

And, again, talk about simpliéity. All
right. Again here is a menu and risks and benefits.
Okay. I do not know about you -- I.still eat hot

dogs, right. I cringe when my kids eat thgm‘but, you

'Endﬁ -- but I eat them and I try not to‘égg‘them in

Rl

front of my kids.
— (Laughter.)

Because I know this, -you kpow, I know this
side of it. But I guess this is Jjust think -- I am
thinking abouﬁ that compendia. I do not kﬁow what it
loocks like. I'cann¢£ wait to go home and pull it
off. But I will bet there is some good stuff in
thére that we could reduce down and make a ksimple
fact sheet or something that is really -- would help
somebody -- maybe some of these £olks.bggause they~
are =-- they are referring to federal sit;; on these
sites. .

But what do we have for them to answer some
of these questions? What simply can we do? Majbe it
will not be this simple but I i:hink it is a nice

model.

(Slide.)

e Again, we -- what is it we do with the

messages just -- T think;*.ycu know, hopefully we:
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State our messa‘gés. I mean, if you are ‘at ‘a public

meeting and somebody is going to. attack you and --
you know, I think going into those meetirigs we should
have three or four major points that we want to
bridge to.

We will try to use the hostility maybe at

the meeting to bridge —— this is true and the Gulf

' War brought it home to me that we gé‘."}:into that

meeting and we want to tell that we have —§§ot three
things_ to tell. Okay. And, by golly, we are going
to tell those. And that is our message -- if -we get
a chance we will elaborate on those. You know, what
is it that makes -- you know, what can we say that
goes beyond?

Some of the 'messages I heard from John

Clements, you know, there is a history here. This is
where kids -- if we were not here, this is where we
would be:. And maybe some illustrations to go along“;.
with that. ]

I mean, I am happy ‘if we are here, though.
We got -- you know, this is ag'-ain ~— I hate using
John all the time but he had the three messages, »I
think. You know, this is a new era, right fco know is
important, and we have a right to get our message
out. You know, we have a Aright.. We ha;_'.ve the séme

rights. What is our message, -.though, and can we
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(slide.)

kind of the last take home message that I have. You
know, we talk about dissemination and we talk about,.
I think, giving out‘information. It isralmost like
the -=- I think we are sort of hung up'bn the postal

theory. You know, we are delivering information, you

‘know. We are delivering something to our ciights.

- When really, you know, it should ‘@e a two-
way kir;d of operation. It is -- and it is not just
information. How much audience research do we. know?
Do we know who our audien‘ce is? Do we khow really
how to reach audienceé? And what form really should
that take?

(Slide.)
My last slide is the big money slide, okay.

This is what -- someone found out that I -- I teach

a lot in communication. We have a three day course.
We have a three day media course. I talk about the

eight lessons of risk communication.

Well, I am going 'Eo show you theée eight
lessons. These are the key points. Okay. This is
the last take away message. ‘I’hve'se’ are the eight
lessons of risk communication. |

Again, I cannot emphasize -- and what is

"good-—about- thisis-you -only have -to. remember_.._a_o.ne,.,_,_gﬁ.___

them. That is the éaftn I like. And maybe a »year:
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from now this -- you will remember this slide. -Maybe

this slide and the dog slide. Probably that will be
it. But I think that this is a key point. I mean,

we -- and I think it is a'problem that we have with

.our internet sites that we are dumping out stuff.

We are looking at a very general audience.

I am not saying we do not do that but there is no

reason we could not have a kids' site. 'Tﬁére-is no

reason we could not | have, you know%g’ health
profesgionals site. We are ﬁrying to work with this
at NIOSH really. The -worker sites, different
workers, miners, construction, you know, it really is

the key, I think, is to approach it in a client base.

I have one final note and that is that I
want to thank John very much for -- I mean; Dr. Myers
for inviting me here today and I know he will éay
thank ycu;for coming but I want to say thagg YOu for
staYing. Thank you. )

(Applause.) "

DR. MYERS: Thank you very mﬁch, Max.

DR. LUM:  That could be dangerous.

DR. MYERS: To keep us on time I think I am
going to just move on now.

Probably the hardest thing in any meeting

“liwé“thiS“iﬁﬂtﬁhbe*theﬁsummarizer?mthemrapporteury7~

féﬁd“Téd'Eiékhoff, who méﬁy of us have knowh for some
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time, who is a professor at the University of
Colorado , and he aémits to pafticul—ai‘ly an
embarrassingly long relationship with vaccines and
infectious diseases, and was kind enough to agree to
do this. But when my staff asked him for his bio,

they added on the end here -- I have to read this.

It is too good.

He claims that his service as rapphrteur for
this meeting is attributable to Marty Myer%& seeking
reveng; for sins committed in a previous incarnation.

‘I'ed; thank you very much. ‘

WORKSHOP SUMMARY

- THEODORE EICKHOFF

DR. EICKHOFF: Thank you, Marty. If there

were ever a job that I took on that vproved ultimately :
to be anticlimadtic, this is it. I will be brief,
even  probably briefer because you 'will note that
there is no discussion session _that»ffglléws my
summary of the conference so I promise t; geﬁ you
back on schedule.

First of all, was this conference simply

© thimerosal-27? You know, the same conference with a

new cast of characters, not even a new cast of
characters but a new topic, a new incarnation.

Well, I think my answer is -both._y_es and no.

- Yes - —-because-- -we- hear;d'-.‘ ...the. ..word. ."pervasive .

uncertainty" several times. ~First, I think from you, "
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Mr. Chairman. And we heaﬁd a lot of . :1.:. atb the
thimercsal workshop not @ite a year ago; S

But that really is sort of where the
resemblance stops; I think. It is not thimerosal-2

in terms of at least two broad senses. First, there

is much less of a sense of crisis or something

_impending, something happening right now,. than there

‘was in the case of the thimerosal sympc;-sf_:‘x.j_._zr:r_ri'.A~ -And,

two, there is much, much less toxicity ifﬁi_.sk that
concer::zé. us today, probably by severa.‘y_ orders of
magnitude.

Yesterday was .a day ‘of I think, very
important background learning. Let me Jjust review
some of the high points of that.

Dr. ‘Hunter provided a very much needed bas.ic '
overview of the history of adjuvaﬁt development, the
rationale for putting adjuvants into wvaccines and
some of the 1ikely mechanisms ﬁhat operate about
which we heard a great deal more later on. .

Norm Baylor gave, again, a very_much needed
U.S. perspective, particularly an FDA perspective on
adjuvants; reviewed the three bas_‘_:'g_.q aluminum salts
that we ﬁse or that‘are used in vaécines; reviewed
the earlier comparative trials that showed\ .tfh.e clear

advantages of adjuvanted vaccines, particularly in

~terms.. of primary immunization; showed some very

interesting data about aluminum or aluminum adjuvant
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levels in individual vaccines; and brough#fiut ﬁhat
the variation could, indeed, be quite siénifiéant, as
much as threefold frequently and perhaps even as high
as fourfold variébility in concentration of aluminum
salts by individual vaccines.

He pointed out the problems in'changing the

dose and character of adjuvants. Much as we like to

put old wine into new bottles, as it were{ﬂggsically

any change ‘in the character or .concentf%ﬁion of
adjuvant in the vaccine creates a new prq?uct, a new
vaccine for which a whole set of new trials has to be
done, both safety and efficacy. n

So it is a long and arduous job and I think
the likelihood that we are gbing to see any change in
the current use of adjuvants in the next -- in the
foreseeable future at least with éxisting vaccines
currently marketed is probébly very low.

Dr. Clements offeréd the much,:needed. WHO
perspective. Their goal ultimately is¥ a very
undeistandable one, to create single dose --
ultimately single dose vaccines for what are
currently multiple dose vaccines. |

The rationale, I think, is véry simple and
easy to undérstand. I would emphasize again.the six
classical vaccines that are currently recommended for

use in EPI or the expanded program on immunization.
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These are in addition to BCG, diphtheria, ;i'_,e%canué oxr
pertussis, OPV, and measlés. o —

I found Carl Alving's presentation
particularly iﬁteresting. His discussion of adjuvant
immunology, types of immune response induced ’

different types of adjuvants. On one occasion he

manifested an interest in going back to Freund's

incomplete adjuvants stating how much he liiie_esli it and

how potent it actually was. Given wh a:ffst Norm

Baylor told us earlier ; this probably is n?t going to

happen much as we might like. it to.

I found particﬁlarly fasciné,ting his
discussion of mucosal immunity, particularly the
reflection on some of his own work with skin
immunization. I think this is -- this was
particularly interesting and potentially . at 1least
very broadly applicable pending, of course, a .whdlé

Later in the morning Drs. HogenEsch and

* Fowler discussed adjuvant pi:operties of aluminum, the

nature of the Type 2 antibody response, some  of the g
cytokine and chemokine drivers of thng; response. And
then Dr. Fowler presented an’ inteies{:ing discussion
of binary metal mixtures and introduced -- réally in.

a sense introduced the afternoon session with his

discussion - of .stress protein response, a beginning

o~
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understanding of how aluminum could . be - bound by
metallothionine molecuiés within the body.

We began then in the afternoon to get some

discussion of pharmacokinetics from Dr. Hem. And we

began to appreciate, I think, from his presentation

Just how widespread aluminum was in the environment

~and began to get some appreciation of the levels and

" quantities of aluminum in our -“environment,

patticularly inlour bodies, where it went%?where it
was stored, and how it was handled. -

Drs. Keith and Wheeler from ATSDR, I found
this particularly interesting, pérticula:ly
informative and particularly problematic.
Toxicology, we did learn that it takeé quite a little
bit of aluminum to make a mouse sick. I think if I
remember the figures correctly, it was about 100
milligrams per kilo, presumably by the oral route to

make the mouse acutely ill.

N
P

The closest documentation in my opinion of
aluminum toxicity in people probably  is in the
dialysis dementia story. This goes back now 10 or 15
years; I believ»\e.‘ It is a Lglppique siﬁuat_ioh.
Probably not of ény direct applicability to us as
pe»ople interested in vaccine and vaccinofl.&gy but it

is probably, in my Jjudgment at least, the clearest

evidence- of--aluminum tox:.c:..ty in..humans_ and _what it
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The phenomenon of -- or the minimaf;ﬁéactive
levels, MRLs or minimum risk levels, I guess, rather
than minimum reactive ievels, this waé a methodology
that I, at least, first heard about at the thimerosal

workshop and probably understand quite a bit better

. after vesterday's presentation than I did a year ago.

The use of NOAELs and LOAELs is”intexesting

’ -and probably one very reasonable place tOségart.

What troubles me are the uncertaiﬂ%y factors

‘because they are -- well, Jjust exactly what the name

says. They are ﬁncertainty factors an& tﬁe fact that
one conceivably could have 10° since theré were five
uncertaintytfactgrs listed, each one of which has‘a
value of ten, the maximum uncertainty factor,
therefore, would be 10 raised to the fifth power or
100,000. | |

ATSDR took é»look at that and said that is
probably unacceptable and reduced it perhaps soméwhat’
arbitrarily to 10° but we are still degling"with
1,000-fold uncertainﬁy factory.

So it dis -- it strikes me as a very
imprecise science at best but it ;s a good place to
start and probably the énly place tépéﬁart.

Nonetheless, it does bring up the issue of

vaccine formulation and while I will certainly admit

_that it is more than black magic as someone alluded

to yesterday, it still =-.there is-a great deal .of .




11
12
13
14
15
16

17

18
19

... 157

2 .
=3

_ B
empiricism that seems to go into selection of doses

of aluminum adjuvants that goes into wvaccine.

So an imprecise science at best.
Later in the afterncon, Peggy Rennels
presented a very, very interesting study of limb

swelling in booster doses of DTaP for the most part

“and showed, I think, pretty clearly that the aluminum

‘adjuvant, if it plays at all, plays a rolé:at. all,

plays probably only a minor role in this_inﬁ?resting
hypersensitivity reaction of entire limb swelling.

Dr. Pittman later on was the lastjdiscussion
in the afternoon. He told us about the pilot study
of reactions to anthrax vaccine, whichw elicited
really two responses; One, some Very useful
suggestions, I think, as té the design of the laiger'
congressionally mandated +trial and a discussion,

which I think- you will all remember, of switching

immediately or promptly to intramuscular dosage"

rather than subcutaneous. And, again, Norm Baylor

- pointed out that we cannot really do it gquite that

quickly. The larger trial will need to be
carried out. 7 L

Finally today the MMFA. éﬁcry was a
centerpiece, certainly' a high point of this

conference, and the audience reflected a certain

 amount of skepticism. Skepticism may not be quite

~the right word but sciéntificfskepticisﬁ-probablysatﬁwQ
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its best was quite apparent, and as it .sﬁould be
bgcause there are gréat, great mau§ vﬁnahswered
questions at this point.

Is this’an epi phenomenon? Is it a trigger?
To wuse Dr. Verdier's hypothesis number three, I

believe, in his construct. Is this a tiigger'for an

accelerated immune activation response in a

_population that is otherwise susceptiblé;fég;ﬁitness

the increased frequency of connective tissue%ﬁiseases
and MS in the population‘ of 50 MMF cases?

So thére remains a great deal of wcrk;to,be
done to explore this interesting.entity_more fully.

In the panels, the panels were, I think, a
great deal of help in defining the agenda. They
occurred very recently, arevfresh in your mind, and I
really see no particular reaéon to :éﬁiew ’their
findings and high points.

N Panel A, as you recall, had some slides.
The MMF slides,‘thé audience tried to do a g;eat deal
of wordsmithing on thbse particular slides,‘ and I
think still were not completely éatisfied.
Fortunately, Panel B. chose not tQMvuse/ the slide
approach or else we would still beAheie wordsmithing
that one. But in any event the panels, I ﬁhought,.
were particularly helpful. |

Finally, I  would 1like tp4 comment Jjust

- briefly on Max Lum's ptesentafidn and “thank him very -
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much for taking wus through this scrt.hqf?;reaiityf
exploration’ of risk communication. 'Someﬁhing. we have
historically not done very well at all. And  that
Qill give me a quick opportunity to promote Bruce
Gellin's initiative for the Infectious Disease
Society onv Vaccine Information and Communication,

both within the profession and to the public. I

 think this is a superb effort being sponsoife’_g.:- by the

Infectious Disease Society. g:,
" So I think I have reached the end of my
comments save perhaps 6ne. I certainly doc not
promise that I will include'- all.these slots in our,

Dr. Myers, written summary, which I agregd ~to co-

author with Marty. And I certainly expect that the

written summary will provide some additional thoughts
as well.

The -one remaining thought, "I think, Dr.

Myers, I am sure, will thank his staff and we would

-
wish to thank his staff as well, but it has been, I

- think, totally apparent to all of us that, Dr. Myers,

you put a great deal of thought and effort into ;

planning this workshop, this symposigm, and I am sure

the members of the workshop will joizv'i‘ me in giving

you a big round 6f applause. |
{(Applause.)

. __ apJoumw
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DR. MYERS: Thank you very much, -Ted.- -Thar_zk
you all. | | | | | S

I think it has been a wonderful meet:.ng I
have learned a great deal and I obviously espec:.a.lly
want +to thank the NVPO staff for all of their
activities. Lena Kombo + Who most of ybu have met,

and Sandra Browning, who was not able to ‘be here,

"Robin Hughes and Theresa Hardy, who got .us- all

organized and have kept us on schedule and so ;on

I would also like to° say a specl‘elkwore of
thanks to Dan Reed for sitting “ in the back. .. Dan
though't he was éoing to come and juét be a
participant but he got sworn into activity. So Dan
is here. I think everybody else is outside. Lena is
in the back also.

Lena, would you stand up so everybody can
see who their e-mails come from?

(Applause .)

RN
i

DR. MYERS: - And, Dan, would you raise your
'And if you would just say thanks on the way
out to that wonderful staff.

I would also like to thank our speakers and
discussants in advance for their summaries and their

manuscripts by the first of June to Lena SO0 we can




