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P-ROCEEDI-NGS
8:04 a.m

DR. QU DI CE Good norning. Wuld
everyone take their seats, please. Good norning.
|''m Linda Guidice and | would like to wel cone
everyone to the Advisory Conmttee for Reproductive
Heal th Drugs. Today the issue will be the public
heal th issues including safety and potenti al
clinical benefits associated with conbining folic
acid with an oral contraceptive into a single
conbi nati on product.

Bef ore Jane Peterson reads the conflict of
interest statenent, | would like to go around the
tabl e and ask everyone to pl ease introduce
t hensel ves and also their affiliation beginning on

this end, please.

DR. TOBERT: | ' m Jonat han Tobert. ' mthe
i ndustry representative. | work for Merck.
DR. MJLI NARE: ' mJoe Mulinare fromthe

Centers for Disease Control and Preventi on.
DR MLLS: I'mJdimMIIls fromthe Nationa
Institute of Child Health and Human Devel opnent,

Depart nment of Health and Human Servi ces.

DR, PATTEN: I'"m Sonia Patten. ["m the
consuner representative on this panel. ['"'m an
SA G CORP.

202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

6

ant hr opol ogi st on faculty at Macal ester College in St.
Paul , M nnesot a.

DR. DARNEY: |I'mPhillip Darney, Professor
of Obstetrics, Gynecol ogy and Reproductive Sciences,
University of California, San Francisco.

DR GREEN: Ral ph G een, Professor of
Pat hology and Internal Medicine, University of
California, Davis.

DR CROCKETT: Hi. 1'mSusan Crockett. 1'm
a general OB/GYN and |I'm from Christus Santa Rosa
Hospital in San Antoni o, Texas.

DR RICE: Valerie Montgomery Rice. |I'ma
Repr oducti ve Endocri nol ogi st and Infertility
Speci ali st from Meharry Medi cal Coll ege.

DR VENSTROM Kat heri ne Wenstrom Mat er nal -
Fetal Medicine and Reproductive Cenetics from the
Uni versity of Al abama.

DR EMERSON: Scott Enmerson from the
Departnment of Biostatistics at the University of
Washi ngt on.

DR. SHANE: Barry Shane fromthe Depart nment
of Nutritional Sciences and Toxicol ogy, University of
California, Berkeley.

DR QU DI CE ' m Linda Cuidice. ['m a

reproductive endocrinol ogi st at Stanford University.
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DR. PETERSON: |'mJayne Peterson. |'mthe

Acting Executive Secretary of the Conm ttee for today.

DR GREENE: ['"'m M chael G eene. ['m a
prof essor of OQbstetric, Gynecol ogy, and Reproductive
Bi ol ogy at Harvard Medi cal School .

DR TAMURA: My nane is Tamura from the
Departnment of Nutrition Sciences, University of
Al abarma at Bi rm ngham

DR. ROSENBERG Irwi n Rosenberg, Professor
of Medicine and Nutrition, Friedman School of
Nutrition Science and Policy at Tuffs University.

DR. DI CKEY: Nancy Dickey, Professor of
Fam |y and Conmunity Medicine, Texas A&M Uni versity.

DR LEWS: Vivian Lewis. |'mDirector of
Repr oducti ve Endocri nol ogy at Uni versity of Rochester.

DR. LI PSHULTZ: I'"'m Larry Lipshultz,
Prof essor of Urol ogy, Baylor College of Medicine in
Houst on.

DR. MACONES: George Macones, Maternal Fetal
Medi cine and Epidemiology from the University of
Pennsyl vani a.

DR. STANFORD: Joseph Stanford, Departnment
of Family Preventive Medicine at the University of
Ut ah.

DR. YETLEY: Beth Yetley, Center for Food
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Safety and Applied Nutrition at FDA.

DR RADER  Jeanne Rader, Center for Food
Safety and Applied Nutrition, Food and Drug
Adm ni stration.

DR, SOULE: Lisa Soule, Center for Drug
Eval uati on and Research at the FDA

DR MONRCE: Scott Mnroe, Cdinical Team
Leader, Reproductive Drugs, FDA.

DR. GRIEBEL: Donna G'i ebel, Deputy Director
of Reproductive Drugs, FDA

DR SHAMES: Dan Shanes, Director, D vision
of Reproductive and U ol ogi c Drugs Products, FDA

DR. GU DI CE: Thank you very rmuch. W al so
have someone who is on the tel ephone, or will be on
t he tel ephone, and that is Dr. Mchiel Van den Hof in
Nova Scoti a.

DR VAN den HOF: Dr. Van den Hof here. |
can hear you.

DR GUI D CE: Wnderful. Welcone.

DR. VAN den HOF: Thank you.

DR GUI DI CE: | would like to introduce
Jayne Peterson who will read the conflict of interest
st at ement .

DR. PETERSON: The foll ow ng announcenent

addresses the issue of conflict of interest wth
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respect to this neeting and is nade as part of the
record to preclude even t he appearance of such at this
neeti ng.

Based on the agenda it has been detern ned
that the topics of today' s neeting are i ssues of broad
applicability. Unlike issues before a committee in
which a particular conpany's product is discussed,
i ssues of broader applicability involve nany
i ndustrial sponsors and acadenic institutions.

Al committee participants have been
screened for their financial interest as they nay
apply to the general topic at hand. To deternmine if
any conflicts of interest existed, the agency has
reviewed the agenda and all relevant financial
interest reported by the neeting participants.

The Food and Drug Adm ni stration has grant ed
particular matter of general applicability matters
wai vers to those participants who require a wavier
under Title 18, United States Code Section 208. A
copy of the waiver statements nmy be obtained by
submitting a witten request to the agency's Freedom
of Information Ofice from 12A30 of the Parklawn
Bui | di ng.

Because general topics inpact so many

entities, it is not prudent to recite all potentia
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conflicts of interest as they apply to each nenber,
consul tant, and guest speaker. FDA acknow edges t hat
there may be potential conflicts of interests but
because of the general nature of the di scussion before
the commttee, these potential conflicts are
mtigated.

Wth respect to FDA's invited industry
representative, we would like to disclose that Dr.
Jonat han Tobert is participating in this neeting as an
acting industry representative acting on behalf of
regul ated industry. Dr. Tobert is enployed by Merck
and Conpany.

In the event that the discussions involve
any ot her products or firns not already on t he agenda
for which FDA participants have a financial interest,
t he participant's invol venent and their exclusion wll
be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address any
current or previous financial involvenment with any
firm whose product they may wi sh to coment upon.
Thank you.

DR. QU DI CE Thank you. | would now |like
to ask Dr. Dani el Shanmes to give sonme openi ng remarks,

pl ease.
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DR. SHAMES: Thank vyou. Good norni ng

Excuse nmy voice. | have a bit of the vocal virus. |
would like to welconme everyone on behalf of the
Di vi sion of Reproductive and Urol ogi ¢ Drug Products,
today's nmeeting of the Advisory Comittee for
Reproductive Health Drugs. | would also |ike to thank
t he speakers, Dr. Quidice and our other advisors, for
contributing their tinme and experti se.

The conmittee has been convened today to
di scuss an inportant public health issue, the inpact
of increasing the intake of folic acid by wonen of
reproductive age on the incidence of neural tube
def ect s.

W will be asking you if the fortification
program that was put in place by the FDA Center for
Food Safety and Applied nutrition can be enhanced by
targeting specific subpopulations of wonmen of
reproductive age through supplenentation of oral
contraceptives with folic acid. | want to convey to
the conmittee and ot her experts present today that we
greatly value your opinions and appreciate your
advi ce.

On that note, | would like to report that
the division staff and nmyself are carefully revi ew ng

your advice, the transcript and other naterials
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related to the Advisory Commttee neeting that we
convened in the fall related to drugs for female
infertility.

W wi || be devel opi ng a gui dance docunent on
clinical evaluation of drugs for female infertility
which we hope we will publish -- will have a draft
publication sonmetine in 2004. There will then be a
public comment period during which any interested
party may commruni cate their comrents to the division.

In addition, we will be neeting within a
nmonth with the sponsor whose NDA was the subject of
the second day of the fall neeting to discuss
scientific and regulatory approaches for noving
forward with the drug product.

| will be here for the neetings today and
tomorrow and will be happy to tal k personally with any
of the Advisory Comrittee nenbers on issues
specifically related to our last neeting or other
topics related to the division's mssion.

Finally, | would like to briefly describe
today's agenda. W will hear from speakers this
norni ng invited by the FDA and by Johnson and Johnson
who wll discuss the various aspects of folic
suppl ement at i on. This afternoon the Advisory

Commttee will be asked to answer questions regarding

S A G CORP.
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the need for additional interventions to further
increase folic acid intake in reproducti ve age woren.

Questions will al so be posed about potenti al
safety concerns with folic acid supplenentation, the
identification of specific populations that would
benefit from additional supplenmentation, and finally
the suitability of oral contraceptives as a delivery
vehicle for folic acid suppl ementation.

W look forward to an interesting and
i nportant discussion. Thank you.

DR. QU D CE: Thank you, Dr. Shames. Sorry
for m spronounci ng your nane. |'mhighly sensitive to
t hat mysel f.

| would now like to invite Dr. Barry Shane
to give his presentation on folate nutrition and
nmet abol i smand i nfl uence on neural tube defects. Dr.
Shane.

DR. SHANE: Is this working? Yes. | was
asked to give a general presentation on the roles of
folate and how it's handled in the body wth
particular regardtoits role in NID prevention. 1'l|
talk primarily about that but would |like to point out
that a very exciting area of folate research over the
| ast few years has been the realization that common

pol ynor phi sns in fol ate dependent genes influence the

S A G CORP.
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risk of a nunber of diseases, not just NIDs but al so
cancer and vascul ar di sease.

The daily reconmmendations, or DRIs, for
folate in the future when we have enough information
may be di fferent for various popul ati ons dependi ng on
their genetic profiles. By that | nean conmon
pol ynor phi sns, not i ndi vi dual subsets  of t he
popul ati on.

For nost people this will be very famliar.
The bottom structure is a reduced folate,
pol yglutanmate form which is the coenzyne formof the
vitam n. This is the form that functions inside
tissues and it is also the formthat is retained by
ti ssues.

The top structure is folic acid which has a
single glutamic acid on it and that is typical of a
transport form of the vitamn. Folic acid is not
found in nature. Folate is synthesized as a reduced
derivative but folic aciditself is handl ed |i ke ot her
folates. It is rapidly reduced and i ncorporated into
the fol ate pore.

Ti ssue folates are primarily pol ygl ut amat es
so nost of the folates in the diet are these coenzyne
formse of polyglutamate derivatives and they are

hydrol yzed i n the gut to t he nonogl ut anat e bef ore t hey

S A G CORP.
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are absorbed into the body.

They are transported around the plasma and
transported into tissues by two transport systens.
The nost common one i s the transnmenbrane one but there
is also a receptor-nediated system in sone tissues
such as the placenta and t he bl ood-brain barrier that
is responsible for taking folates into the tissue.

Once inside the tissue folate has to be
converted to a polyglutamate form to be retained.
Cellular forns of folate that are polyglutanmates
sonetimes 500 fold higher than in the plasnma because
of this polyglutamalation.

| nconpl ete conversion to polyglutamate
results in the release of the folate back into the
circulation. Wen folate cones into the body or it
goes into the tissues, any that is not converted to
folate will be rel eased usually by the liver. Thisis
as a methylfolate formso it's partial netabolismand
then released as nethylfolates into plasm
Circulatingfolateisnormally primarily nmethyl fol ate.

Ti ssue folates turn over quite slowy and
whol e body folate turnover has been estinated at
bet ween 100 and 200 days for half-life. This varies
little bit depending on the folate intake. But even

with high folate intakes the half-life has been
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estimated to be about 100 days for overall body fol ate
t urnover.

When high levels of folates are given,
pl asma | evel s i ncrease and there doesn't seemto be a
limt to the level of folate one can achieve in
pl asma. But tissue folates saturate quite quickly so
it"'squitedifficult todrive uptissue folate to very
hi gh | evel s.

This is not duetoaninability to transport
the folate into the tissue. It's a question of
inability to convert enough of it to polyglutamate
forms to be retained so the folate will go into the
tissue and it wll come out again as a nono- or
diglutamate. Even if one has 1,000 tinmes the RDA one
woul d not expect tissue folates to go up nore than
about two or three fold. It's quite a narrow range
for most tissues.

The fol ate that goes into the body when you
have high levels of folate, you exceed the kidney
threshold and so it would be excreted as intake
folate. The folate and tissues that turn over the
retain tissue is primarily turned over by catabolism
It's irreversible cleavage to other derivatives so
that would not be reincorporated back into the body

core.
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As | nentioned before, the half-life of
folate in the body, even with very high doses of
folate, is still quite long so if soneone is on a high
folate diet, they are likely to retain a |ot of that
folate for a significant period of tine.

Thi s shows the RDAs. The RDAs whi ch was set
for folate a couple of years ago and for the adult
wonman or nman it's 400 mcrograns a day. This is as
food folate. This does not take into account any
requi renent to prevent NIDs because by definition the
RDA is supposed to neet the requirenments of 97.5
percent of healthy individuals and NTDs of way out in
the .1 percent at the top end of the scale for
requi renent possibly.

Now, because of this, the recomendation was
made that wonmen capabl e of becom ng pregnant shoul d
receive an extra 400 micrograns of folic acid a day
either as fortified food and/or as supplenents.
Because folic acid itself is nore bioavail able than
folate in food, this would be equival ent to about 700
m crogranms of extra food fol ates a day.

Wth the fortification of the Anerican food
supply which was estinmated initially to provi de about
100 micrograns of folic acid a day, in fact, the

average intake appears to have gone up by about 200
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m crogranms a day which would be equival ent to about
350 m crogr ams of f ood fol ate based on
bi oavai l ability. Essentially what fortification is
done on average is supply people alnpbst with an RDA
extra of food folate a day in terns of fol ate content.

So why do we need folate? Well, this shows
the three major cytosolic nmetabolic cycles that use
folate. On the bottomleft is the thym dylate cycle.
On the bottomright is the purine cycle.

Fol at e provi des one carbon for the synthesis
of thymdylate and purines, precursors that are
required for DNA synthesis and RNA synthesis. The
reason why negal oblastic anemia is the classical
synptom of folate deficiency is due to defective DNA
synthesis in the erythropoietic cells.

The top cycle is nethionine cycle where at
the very top is the methionine synthase enzyme which
is one of two B-12 enzynes that we have. |If soneone
get pernicious anema and beconmes severely B-12
deficient, that enzyme 1is blocked and folate
accurrul ate -- well, you can see the enzyne at the top
is blocked and folate get trapped as nethylfol ate.
The folate will be trapped as nethylfol ate here.

Because of that, there is no folate

avai l abl e for these other cycles so that's why if you
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are B-12 deficient, you al so di splay the sane synpt ons
if you are folate deficient. |If you trap folate in
this cycle, it is no longer available for the other
nmet abol i ¢ cycl es.

|"'m going to concentrate a little bit on
this cycle because this has received a |l ot of interest
for various chronic diseases as well as neural tube
defects. [I'll be talking a little bit later about a
common pol ymorphism in this enzyne which produces
net hyl folate. That is a risk factor for a nunber of
di seases.

So this is the nethionine cycle and
nmet hionine itself is an essential am no acid. W need
it inthe diet. But it's a precursor for an activated
form wthin adenosylnethionine which is the
predom nat e net hyl ati ng agent in biol ogy.

Adenosyl nethionine will nethylate a |arge
nunber of conpounds. There has been a | ot of interest
in the last few years in DNA nethylation and
hi stonet hyl ation which controls gene expression.
Changes in nethylation are very inportant during
devel opnent. They are responsi ble for turning on and
turning off a | arge nunber of genes including the X-
chronosone in wonen

When adenosyl net hi oni ne donat es its
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nmet hyl group in the nmethylation reaction, one ends up
wi th adenocel e honocysteine which is hydrolyzed to
honocystei ne. This can be exported into the plasna or
it can be renethylated using fol ate.

In the folate cycle, one carbon comes from
serine either directly here or by serine that is
catabolized in the mtochondria and that is another

pat hway which | won't go into but it's an indirect

pat hway. One carbon form here is reduced to
met hyl f ol at e by an enzynme known as
nmet hyl t et rahydr of ol at e reduct ase. Then the nethy

group is transferred to honocysteine to regenerate
nmet hi oni ne. The nmethyl group that is wused in
nmet hyl ati on reaction i s regenerated on t he nethioni ne
or honocyst ei ne backbone.

In NTDs there is an increased instance or
pol ynmorphism which 1'Il refer to later, in this
particul ar enzyne. Also there's been reports that
honocysteine levels in the plasma of nothers of NID
babies is increased. So a | ot of work has been goi ng
on on the genetics of this pathway.

"1l briefly nention that is what happens in
nost tissues. In the liver there is additional
pat hways, honocysteine is converted to cysteineinthe

transsul furati on pat hway. There is also a second
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enzyme which is folate-independent t hat can
remet hyl at e honocystei ne back to nethionine. Thi s
enzyme is present in humans in liver and ki dney.

So if you have a deficiency or sone sort of
genetic change in the pathways for synthesis of
nmet hi oni ne, honocyst ei ne remet hyl ati on, and
adenosyl net hi oni ne synt hesi s, what happens is the DNA
i s under-nethyl at ed. One ends up with elevated
honocyst ei ne and reduced nethylation. This has been
inplicated to various degrees of ~certainty or
uncertainty in cancer risk, vascular disease risk,
possibly the denyelination that occurs in B-12
deficiency, and in NTD ri sk.

The thymidylate cycle if there is a
deficiency in folate or a change in the cycle, there
is increased uracil incorporation to DNA and this is
inplicated in cancer and anem a. Also there have been
some studi es showi ng or suggesting that this pathway
is defective in NIDs.

The relationship between folate and NIDs,
well, | amnot sure but people in this room probably
know better than me about whether it's the No. 1 cause
of birth defects inthe U S. but an interesting aspect
of NTDs is the neural tube closes in the fourth week

of gestation post conception and during this period
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the enbryo is really dependent on the yoke sac for its
nutrition.

It's very clear that peri-conceptual folic
acid decreases the instance of NIDs and there have
been a lot of studies over the last few years on
di srupting nouse genes that are involved in folate
netabolism |In a nunber of cases these produce the
NTD phenotype and in sonme cases is preventable by
folate. Unfortunately, these genes do not seemto be
-- the defects in these genes do not seemto be the
reason why humans get NTDs.

This wll probably come up later this
norning but this is a study from Daly, the Irish
group, and Jim MIls" group. This shows the

relationship of early pregnancy maternal red cell

folate to risk of NIDs. There is a very clear
relationship between lower red cell folate and
increased risk for NTDs. | think Jimwll probably

di scuss this later but this sort of data has been used
to estinmate what sort of reduction one mght get in
NTDs with various fol ate intakes.

So why does fol ate prevent NTDs? Wll, the
si npl est answer is we really don't know why fol ate has
an effect on NIDs but it is very clear that the

etiology of NTDs is both environmental and genetic.
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O course, folate status being an inportant
envi ronnent al aspect of it.

It's worth renmenbering not all NIDs are
going to be preventable by additional folate. In the
| ast few years comon pol ynor phi sns in various genes
have been associated with NTD ri sk. I list two of
t hem here, one in the MIHFR enzynme | nentioned before
involved in the nethionine cycle. This is a common
pol ynorphismand it's a case risk for NIDs.

This is another enzyne involved in folate
netabolism It actually uses one carbon derived from
mtochondria to incorporate into the cytosolic pore

and this has been identified as a maternal risk for

NTDs.

| have given a little bit of information on
pol ynmor phism in the MIHFR enzyne. It's a Cto T
transition which changes amino acid structure. In

this country about one-third of the alleles are the
variant. Wat we call the variant in this country and
ot her countries is sonetines the wild-type allele.
Variant allele and the protein sequence of
this particular enzyne | eads to an unstabl e proteinif
folate and riboflavin |l evels are low. |f soneone has
good folate and riboflavin status, then there is no

phenot ype associated with this pol ynorphi sm
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It's very interesting. There's a common
pol ynmor phism I n sone cases over half the alleles in
some popul ati ons have this variant. The effects of it
are conpletely aneliorated by nutritional status.
This is associated wth elevated honocysteine,
decreased cancer risk so sonetines it's good having a
vari ant.

In the case of NIDs the Irish group have
estimated that if you're TT for this variant, it could
expl ai n about 15 percent of the population risk for
NTDs so it doesn't explain all NIDs but it could
expl ain a significant portion of them As | nentioned
before, elevated honocysteine is a risk factor for
vascul ar di sease.

So as a nutritionalist we like this sort of
data because when we start thinking about RDAs, we
start thinking here is a classic RDI curve. At zero
i ntake 100 percent of the population is at risk. As
you increase to 50 percent of the population at risk
you have the EAR for a nutrient and then at a high
| evel you end up with an RDA for a nutrient where 97.5
per cent have enough.

It's possible that with sone of these common
variants that the RDAs will be different for different

subsets of the popul ation which I'msure i s sonething
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that is going to receive increased attention in the
future. Thank you.

DR. GQUI DI CE: Thank you, Dr. Shane.

It appears that Dr. Stover is snowed in in
|t haca so fortunately in our el ectronic age his slides
have been passed through the wires to Dr. Shane who
will now present the next lecture on folic acid and
safety.

DR.  SHANE: Don't ask ne any questions
“I'"'m Patrick Stover from Cornell University." The
only reason why I'mgiving this is because he refers
to ne in the talk.

Basically therearenotoxicities associ ated
with elevated folate intake. | made a sort of glib
comment a few years ago that essentially there really
is no data on safety. It's worth renenbering that
when folic acid was first isolated, it was thought to
be the anti-pernicious anem a factor and it was used
to treat people and it prevented -- it was effective
treatment, at least it had sone response wth
perni ci ous anem a patients in terns of anem a.

When B-12 was i solated a fewyears later, it
becanme clear that, in fact, these people were B-12
deficient, not folate deficient. Since then you have

not been able to go into a drug store and get nega
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doses of folic acid and so when | say there is
essentially no data on safety, for some of the water
soluble vitamns we have only found out about
toxicities.

Most of themare not toxic but sone of them
are toxic at high levels. W found out about it by
peopl e who have taken ridi cul ously hi gh doses of these
vitam ns. There's no evidence that folate is unsafe
but there have been very few cases of people taking
very | arge doses.

W have gone through this. Patrick and |
share slides. There have been three nmjor concerns
rai sed about increased folate intake and they are
listed here. The first and probably the nost
important is masking vitam n B-12 deficiency.

Mask is not really a toxicity but it has
uni ntended adverse consequences if you mask B-12
defi ci ency. The reason why, as | said before,
increased folate will mask it because the anem a of B-
12 deficiency essentially is the generation of a
secondary fol ate defici ency.

There are many causes of B-12 deficiency.
The classic one is pernicious anem a which is due to
aut oi nmune di sease. Many of the elderly have

mal absor ption probl ens for various reasons so 20 to 30
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percent of the elderly may mal absorb B-12. Folic acid
at intake about 1 mlligram a day has a good
probability of masking B-12 deficiency in the sense
that it nmasks the synptonms of anem a

The B-12 associ ated neurol ogi cal synptons

are not related to folate and may be a nethylation

defect. It's really not known why the neurol ogica
synpt onms devel op. There's no evidence that folate
itself will help in anyway or hinder the devel opnment

of neurol ogi cal synptons.

One of the concerns about fortification or
argurent s about increased fortification was that the
elderly were potentially a group that could be
adversely affected in terns of their B-12 status. O
course, targeting to a younger popul ati on woul d reduce
this concern significantly, although B-12 deficiency
is not unheard of in the target population being
consi dered today. WMaybe about 10 or 11 percent of the
cases of pernicious anema or the early signs of
perni ci ous anemi a could be attributed to the age group
of reproductively active wonen.

A second concern that occasionally comes up

inthe literature is inpairment of zinc absorption by

increased folate. 1'mnot going to go through these.
| reviewed these a nunber of years ago. | haven't
SA G CORP.
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followed the recent literature but as far as | can
recall, there was really nothing toit. There was no
real evidence. Tanura worked on this and there was no
real evidence that increased folic intake would have
any affect on the status.

There have been a nunber of reports that
i ncreased fol ate may reduce the effectiveness of sone
drug therapi es. These are therapies involving cancer
treatment or in anticonvul sants. Again, Tamura was
involved in this. There's no direct evidence that
folate does negate these things. In fact, the
evi dence on anticonvulsants is not very good that
folate has an affect. The antiepileptic drugs, |
t hi nk, any pregnant worman woul d be under the care of
a physician if she was using antiepileptic drugs.

| think basically and, as | said, |I'mnot an
expert in this area, but in ternms of the toxicity of
folate itself, there's really no evidence that fol ate
is in anyway toxic. The only concern would be that
it's really not been tested because no one has really
| ooked for toxicity of folate or had the opportunity
to serendipitiously observe the effect of a nmegadose
over the last 50 years.

DR. GQUI DI CE: Does anyone have any questi ons

for Dr. Shane or Dr. Stover? Maybe it's too early in
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the norning. Thank you very much.

| would like to invite now Dr. Elizabeth
Yetley to present on folic acid fortification in the
Uni ted St at es, pl anni ng, i mpl enent ati on, and
noni t ori ng.

DR. YETLEY: Thank you. Let's see if | can
figure out howto do this. Thank you very nuch. | am
fromthe Center for Food Safety and Applied Nutrition.
| along with Dr. Jeanne Rader, who is also on the
panel, were the staff, | guess, that dealt with the
mandatory fortification of certain types of food with
folic acid several years ago.

This is a fairly rare event that we would
have a nationally planned, nationally nandated
fortification program W've done it in a few cases
with nutrients such as iron, niacin, thiamne, and
whatnot, but it has not been comonly done. It is
only done in response to a docunented public health
need. In this case, of course, the need to reduce the
i nci dence of folate responsive NIDs by increasing the
folate i ntakes of wormen of chil dbeari ng age.

In order to do this, we do not have | ega
authority to nandate fortification so what we do is
wor k through our | abeling authorities and we mandate

that those products that were |abeled as enriched,
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speci fied products | abel ed as enriched, must contain
speci fied amounts of folic acid.

W also allowed the continuation of
fortification of breakfast cereals because that had
been done for nmany years, as well as sone of the neal
repl acenents. We did not because of DSHEA put any
limts on dietary suppl enents.

The last line has an error. W finalized
our regulations in January of '96 and they becane
effective in January of '98 so there was a transition
peri od between 1996 and 1998 as manufacturers geared
up to nmeet the new requirenents.

Just a brief overview of what are the
characteristics of a fortification program Once you
mandate a particular nutrient to be fortified under
specified conditions, it beconmes ubiquitous in the
food supply. That ubiquitous is an advantage in
reaching the target population because you can
increase their intakes w thout them having to do
anything. 1It's a passive exposure on their part.

It al so has the di sadvant age of reachi ng everyone who
is not part of the target popul ation.

Ubi qui t ous al so neans that because we eat
about 20 to 25 different foods in a day, or at |east

different servings of foods in a day, very small
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anounts, or relatively snmall amounts in a single food
when added to all of the other sources from other
foods can add up fairly rapidly.

Fortificationis alifetime exposure so one
needs to be cauti ous when you extrapol ate fromshort -
termstudies in terns of estimating effectiveness or
safety. It is cunulative which neans that the
exposure is not of short term

Qur dilemma in doing fortification, as |'ve
indicated, was that we had to nmake sure that the
intakes were safe for all consunmers because al
consuners are exposed. While trying to inprove tothe
extent possible the intakes of wonmen of chil dbearing
age, and as has always happened wth every
fortification program we've both ever done, we had
consi derabl e wuncertainty surrounding every single
decision that we did. W never have the |luxury of a
wel | -designed clinical trial to guide us in the
process. W are always dealing with a considerable
degree of uncertainty.

Just as an exanple, this concept of
ubi quitous in the food supply, nmany, many foods w ||
contain folic acid. If you had a bagel or a roll or
a bun for breakfast you got folic acid. If you had

orange juice you got folic acid. A serving of orange
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juice will give you about 10 percent of the RDA
| shoul d not say McDonal d' s hanmburger but a
generic fast food hanburger according to USDA

conposition files will provide about 25 percent of the

RDA for folic acid. It's in your pastas and
casserol es which contain pastas or rices. It'sinthe
breakfast bars and cereals. It's even in the so-
called fun foods, cookies and cakes. It is
ubiquitous. It is everywhere. You cannot get away
fromit.

This just as an illustration of the dil emm

t hat we al ways have when we deal with a fortification
programis that, first of all -- let nme explain this.
The vertical lines are the range of intakes of folate
by the U S. popul ation. This was prefortification
dat a. There's about a four-fold or five-fold
difference between what is called the |ow consumer
which is the 10th percentile intake of folate and the
hi gh consuner whi ch was the 95th percentil e of intake.

Qur target popul ation for increasing fol ate
intake at the tine we did this fortification program
was wonen of childbearing age who had | ow intakes.
This is our target popul ation. As you can see there's
nothing different about the target population than

anyone el se. These are other age gender groups. The
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conflicting demands that we have to deal with is that
as we increase the intake of our target group, it is
going to i ncrease concurrently the intakes of everyone
else and shift the distribution of intakes for the
entire popul ation.

Just as a note of comment, and | don't know
quite what to do with this except to give you
background, is that intake distributions typically are
very skewed and probably binodal. This happens to be
an old estimate of folate intake imedi ate post-
fortification. | think the nunbers are probably too
low at this point in tine.

The nmedi an i ntake for woman of chil dbearing
age is right here so while half of the women seemto
be in a group of wonmen who have a normal distribution
of intakes, half of the women have this tail that can
be a very extended tail.

The fortification intervention shifted the
entire curve so that one did achieve an increased
intake in wonen at the |l ow end of this distribution,
but the high end of this distribution tends to nove
farther than the |ow end just as background and FYI
for you.

This is the reverse of a graph that Barry

Shane showed in terns of the nutrient function nodel s
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that we use. This one happens to have opti num heal th
at the top, risk at the bottom For a nutrient, when
your nutrient intake is less than opti num you have
i ncreasing risk of adverse affects as your intakes go
| ower and lower. As a nutrient exceeds the optinum
i nt ake, higher and hi gher intakes are associated with
hi gher and hi gher risk of adverse affects.

Inthis area between the opti mal requirenent
in terms of neeting your basic requirenents versus
adverse affects, adding nore nutrient within this
range does not really give you added benefit. Keeping
t hat nodel in m nd, one can | ook at what we know about
the relationship of folate intake to nutritional
status, particularly relative to the NIDs as well as
to upper limts. Barry Shane, again, comented on
this briefly.

If you go to the Institute of Medicine's
report of several years ago in which they | ooked at --
they established both an RDA and upper limt for
folate. They in essence said, as Barry has i ndi cat ed,
400 m crograns per day fol ate equival ents are enough
to neet the folate status needs of virtually all of
t he popul ati on.

Then for NIDs the 10OM went on to say that

wonen shoul d add 400 mi crograns. |In other words, get
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to atotal of 800 mcrograns of folate a day in order
to reduce the risk of NTDs. However, the report al so
notes that there is a paucity of dose response data.

In fact, there's just a little bit of dose
response data from sone observational studies where
the reliability of those intake estinates would be of
some question. There's a paucity of data. There's no
dose response data between the 400 and 800. One of
the significant uncertainties we have is whether or
not the actual requirenment for the NIDs is closer to
400 or closer to 800 or sonmewhere in the m ddle.

Al so, as Barry Shane has noted, there is
significant uncertainty as to what the upper |imt
should be. Basically there was a virtual absence of
data for higher intakes, so part of the uncertainty.

Okay. Once we have done the fortification
program we need to look at nonitoring afterwards
particul arly because of the uncertainties. W need to
do post-fortification nonitoring so that if we need
to, we can make adjustments in the levels that we've
added to the food supply.

W have always assuned, and |'I|l give you
some data to support this, that using reports of
consunmers' intakes of folate wll underestimte

probably very significantly the actual anounts that
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they are actually consum ng which means that using
di etary data al one we wi | | underestinate effectiveness
and we will underestimate the potential for safety.
So FDA prefers to rely nore in the post-fortification
mar keti ng on bi omarkers of folate status and on the
ef fectiveness as neasured by changing incidence of
NTDs.

Just as alittle bit greater explanation on
our concerns about the reliability of dietary intake
data, since | think that this is one of the things
that may be considered by the panel, is that we know
from a nunber of studies, particularly intervention
studi es where they have actual |y | ooked at what peopl e
report they intake and then they have ot her neasures,
clinical measures of what t hey have actual | y consuned,
that they significantly underesti mate cal ori e intakes
whi ch neans that since calories carry nutrients they
will underestimate the intakes of other nutrients.
This can be up to 30 to 40 percent depending on the
situation.

We al so know, and Jeanne Rader has done a
ot of work with this, that the old anal ytical nethods
that have been used for food conposition tables
significantly under-reported the anount of folate in

f oods. W al so know that because of FDA | abeling
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rul es manufacturers under-report the amount of folate
that are in their marketed foods.

At the sane tine when they are setting RDAs
-- when the IOMis setting RDAs, they will err on the
side of making sure that they protect everyone so
prudence will have the RDA as high as possible so it
protects everyone. You have the RDA that is going
this way, you have the intakes with a bias that way,
and the gap between the two tends to be nore al arm ng
than is actually there.

This just illustrates our concern wth
relying solely on dietary intake data. This happens
to be data fromNHANES i n whi ch we were eval uati ng t he
ef fectiveness of predicting iron status fromdietary
i ntake and fromclinical and bi ochenm cal neasures. |If
you look at dietary intake reports of wonen of
chi | dbeari ng age, 98 percent of the wonen appear to
have di ets inadequate in iron.

I f you look at their clinical biochenica
i ndi ces, henogl obi n, serum ferritins, serum
transferrin saturations and whatnot, only about 4.5
percent actually had an inpaired iron status. Once
again, keep in mnd that there is a | arge di sconnect
bet ween what you see with dietary intake and what you

see with clinical and bi ochem cal neasures.
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This is not the slide | wanted so let ne
give you a little bit of background on this slide and
then 1'll give you sone additional data that you can
wite down if you are interested. As | indicated, we
like to use as nmuch as possible clinical biochem cal
neasures of folate status. This happens to be data
from Kai ser Permanente in California in which they
| ooked at the nunber of their patient sanples that
were anal yzed for folate that went above their high
cutof f for normal range and those that went bel ow.

The time trend hereis interesting. Thisis
t he date at which FDA published its regul ati on sayi ng
that we would require fortification of folic acid.
This is the date at which it was fully effective so
this is your transition period in which increasingly
nore and nore manufacturers started to add folate to
f ood.

What you can see fromthis slide is that
t hey had an increasingly high nunber of their patient
popul ation with serum folate |evels that were above
t heir upper cutoff. They have data for 1999 t hat goes
even hi gher.

What | intended to have on this slide but
did not have was data from the National Health and

Nutrition Examination Survey which is really a
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nationally representative population survey in the
U.S. that contains neasures of nutrient status. They
do have neasures before fortification, of serum and
red cell folate, and neasures after.

| f you conpare pre- and post-fortification
data fromthat NHANES survey, if you | ook at serumthe
nmedi an | evel went from 4.8 nanograns to 13 nanogramns
for wonen of childbearing age. Did this affect wonen
all across the distribution? Yes. The 10th
percentile folate for this survey went from 2.3 to
6. 4.

What about wonmen with higher folate status
as determ ned by serum |l evel s? The 90th percentile
serumfolates went from11l.7 to 26.1 so a doubling or
atripling of the serumfolate levels. |[If you |l ook at
the red cell levels, the nmedian went from 159.9 to
263. 6 nanograns per nL. The 10th percentile consuner
went from 92 to about 166. The 90th percentil e went
from?296 to 432. You can see that the serumand red
cell folate |l evel s showa very significant inpact from
the fortification program

The bottom line in terns of f ood
fortification, the advantages are passive exposure.
Consuners take in larger anounts wthout having to

take any extra -- make any changes on their part. The
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di sadvant ages, passive exposure. You can't get away
fromit. As | indicated, it's a bal anci ng act between
safety and effectiveness.

In sumary, these decisions are made with a
great deal of wuncertainty in terns of effective
i nt akes and safety but they have nmade very significant
inmpacts on folate status in terns of the U S
popul ati on. Thank you.

DR. GQUI DI CE: Thank you very much

Qur next speaker is Dr. Joe Miulinare from
t he Nati onal Center on Birth Defects and Devel oprent al
Disabilities at the CDC. He will speak on assessing
the inpact of fortification on the epidem ol ogy of
neural tube defects.

DR. MJLI NARE: Good norning. M nane is Joe
Mul inare. |'ma pediatrician, nedical epi dem ol ogi st.
"' mthe Chief of the Prevention, Research, and Health
Communi cati ons Team at the National Center on Birth
Def ects and Devel opnment of Disabilities.

| " ve been asked to present an assessnent of
the inpact of fortification on the epidem ol ogy of
neural tube defects this nmorning inthe United States.
|"'m pleased to be able to give you some very good
news. The facts are that pregnancies and births

af fected by spina bifida or anencephal y have decl i ned
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significantly since fortification started in 1998.
Hundr eds of babies are being born who are
now healthy and not affected by the physical and
enotional toll resulting fromthese conditions which
coul d have affected themand their famlies. As good
as the news is, this decline is a fraction of what we
can acconpli sh. Folic acid preventabl e pregnancies
still occur and babies continue to be born with these

deadl y out cones.

In my presentation today I'Il focus on the
fol | owi ng. First, 1'Il briefly review some of the
history and you'll see sone slides that you have
al ready seen and you'll see sone slides that you will
be seei ng.

Second, I'll review the ways to achieve
adequate folate levels. [1'Il take Dr. Yetley's data

and quickly put it into the conputer and give you a
figure that reflects the data that she showed about
NHANES before and after fortification.

Third, 1'lIl present data on the changing
preval ence of neural tube defect inthe U S. whichis
the ultimate |ooking at how fortification and ot her
attenpts at increasing folic acid consunption have
shown the decline in NIDs.

Finally, 1'Il nake some comments on the
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options for continuing our efforts to elimnate folic
aci d- prevent abl e NTDs.

Spina bifida and anencephaly are severe
central nervous systemdefects that result in serious
disability and death. About one in every thousand
pregnancies are affected with an NTD and we estimate
that' s about 4,000 NTD af f ect ed pregnanci es and about
3,000 affected births per year in the United States.
This was an estimate that we had prior to
fortification.

There is also actually about 300,000 to
400, 000 NTDs that occur worl dwi de. |f you think about
a possibility of preventing approximately 50 to 70
percent. That nmeans that worldw de we m ght be able
to effectively prevent 150,000 to 200,000 NTDs every
year.

This is some of the history. Sone of you
have seen this slide before. Basically these are the
studies that were done in the early '80s up until 1990
that were not random zed clinical trials with the
exception of one that was conducted in Wales in 1981,
that essentially show the reduction in risk from 40
percent to over 80 percent in decreased risk in having
a baby with a birth defect.

In 1991 with the | andmark study done in the
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UK by the MRC that denonstrated that folic acid al one
could reduce the risk of birth defects in wonen who
had had a previously affected pregnancy. The
recommended dose of folic acid that we used in the
1992 public health service recommendation actually
recommended 400 m crograns. Wth the subsequent
studi es this dosage was confirnmed in China in 1999.

This is the US. Public Health Service
Reconmendati on. Many of you heard of it and know what
the statenments are but all wonmen capabl e of becom ng
pregnant shoul d consurme 400 mcrograns of folic acid
daily to reduce their risk of a pregnancy affected by
spina bifida or other neural tube defects.

Ways of achi evi ng adequat e folic acid intake
i ncl uded i nprovi ng the diet, taking a daily suppl enent
containing folic acid or consunming fortified foods.
In many ways, achieving an adequate intake through
i mprovi ng di et by i ncreasing the consunption of fruits
and veget abl es every day woul d be ideal.

It's apparent that this is difficult and
expensi ve for nost wonen, especially when attenpting
to get folate intakes up to 400 m crograns a day. The
use of dietary supplenments is also a very reasonable
approach because folic acid pills are relatively

i nexpensi ve. "1l come back to fortification in a
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nonment .

Unfortunately, the education efforts in
health nmessages by a nunber of federal, state, and
| ocal groups over the past 13 years have acconpli shed
little to increase the use of supplenents containing
folic acid.

Here are the Gal |l up polls conducted t hrough
the March of Dines. W have observed an increasing
proportion of wormen who have heard of folic acid. In
fact, it's gone from about half to alnost three-
guarters of the wonen in the United States that have
heard about folic acid.

Attenpts to increase know edge about what
folic acid does and when you should use it have not
been too successful. 1In fact, only about 13 percent
of women know that folic acid can prevent a birth
defect. Only about 7 percent know that it should be
taken prior to conception or before they attenpt
pregnancy.

The proportion of wonmen who consune folic
acid suppl enments has changed little. It's gone from
about 28 percent to 32 percent over the |l ast 10 years.
Most disappointing is the fact that there is very
little, if any, evidence that there is an increasing

trend in use. | ncreases in blood folate |evels or
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decreases in NID rates that we observed are very
unlikely to have been influenced by wonen's behavi or
in the use of folic acid containing suppl enents.

Fortification, however, of cereal grain
products, and increased anounts of folic acid in
breakfast cereals, on the other hand, appear to have
had a consi derabl e i npact on delivering folic acid to
wonen of reproductive age.

The inpact on blood folates in wonen of
reproductive age is clear fromthe NHANES data that
Dr. Yetley just tal ked about. As you can see, before
fortification the serum folate |evels before and
after, a nore than three-fold increase in the |evels
and a simlar substantial increase in red bl ood cell
folates from 160 to 260 nanogranms per mlliliter.

The ul ti nmat e neasure of inpact of folic acid
lies in the results that we have observed in the
changi ng preval ence of neural tube defects for the
past three years. There are two birth defect
surveillance prograns in the U S. that have nonitored
and reported changes in the NID preval ence before and
after fortification.

The first is fromnational birthcertificate
data fromthe National Center for Health Statistics.

As you can see, spina bifida and anencephal y bot h have
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seen a reduction or decline in the preval ence of NIDs.
About 23 percent for spina bifida and about 11 percent
for anencephaly. These are data taken before and
after -- prevalence is taken before and after
fortification for about a 19 percent overall decrease
in NTDs.

The National Birth Defects Prevention
Net wor k state surveillance data base al so i nproves on
the NCHS data by actually including prenatally
ascertained fetuses, fetal deaths, and sone el ective
term nations. The results here show a 33 percent
decline in spina bifida and a 14 percent decline in
anencephaly for about a 25 to 27 percent decline
overal | .

These results denonstrate the folic acid
food fortification has helped to prevent the
occurrence of spina bifida or anencephaly i n hundreds
of babies. Because nothers of these babies consuned
additional folic acidin their diet, their babies were
born healthy w thout these birth defects and the
devast ati ng physical and enotional stresses attached
to these conditions, they will not be experienced by
these children, by their famlies, or in the
comunity.

We estimate that there are about 4,000 NTD
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af fected pregnancies before fortification. Half are
prevent abl e. Approxi mately 1, 000 babi es each year are
born wi thout NTDs since fortification. W have only
partially attained our goal for the conplete
elimnation of folic acid-preventable NIDs.

Think about it. Since January 2001 if we
have helped to save the lives of at |east 3,000
babi es, half of whom would have suffered with the
conpl i cati ons of spina bifida costing somewhere around
$300, 000 to $350,000 in direct lifetine nedical costs,
our savings in health care costs would be about $500
mllion. W should be proud of that acconplishnent.

W al so have the opportunity to save nore
babi es fromdevel opi ng t hese devastating conditions so
that they can too live healthier lives. Qur objective
shoul d be and is to do whatever is necessary to help
al | wonen of reproductive age to get 400 mi crograns of
folic acid each and every day.

In summary, we have seen blood fol ates
i ncrease substantially since fortification began in
1998 and NTD preval ence has decreased about 20 to 30
percent in the United States. Lower rates are
consistent with the increase in folic acid content in
fortified foods. There is little evidence avail able

to denonstrate that dietary intake of folate rich
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foods or reported use of vitamn supplenments have
i ncreased appr eci ably.

There still exist a need to prevent the
occurrence of an additional 1,000 NID affected
pregnanci es, 1,000 additional babies who can be born
healthy wi thout the devastating affects caused by
t hese serious birth defects.

More options are needed to provide
additional folic acidto all reproductive age wonen at
risk for having folic acid-preventable neural tube
defect pregnancy. An esteened coll eague wote sone
time ago that, "The opportunities to prevent birth
defects are rare. Qpportunities to prevent birth
defects by an intervention as sinple as taking folic
acid are alnost unheard of. Such an opportunity
shoul d not be m ssed."

W shoul d be doi ng what ever i s necessary to
safely increase the anounts of folic acid that wonen
of reproductive age need to prevent neural tube
defects. Thank you.

DR @U DI CE: Bef ore going on to our next
speaker, | would like to invite any questions for our
previ ous two speakers, Dr. Yetley and Dr. Milinare.

Dr. Rice.

DR. RICE: Have we seen any increase in any
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of the vitamn B-12 deficiencies or any other
potential conplications while associated -- we have
seen this associated decline and increase in the
fortification process?

DR. SHANE: | really don't know but maybe
Ral ph woul d have nore information on that.

DR GREEN: | think the answer to the
guestion is that there haven't been sufficient studies
t hat have addressed the issue. Apart fromthe study
t hat was published by JimMIIs and, perhaps, Jim you
can conment on that.

After your comment, | would |i ke to have the
opportunity to add sonething to that statenent.
Beyond Dr. MIIs" study which exam ned preval ency

rates of vitam n B-12 defici ency anong aneni c patients

whi ch, | believe, and, again, Jim you should coment
on this yourself, revealed no change. |'mnot aware
of any other studies. It has, of course, only been a

relatively brief tinme that folate fortification has
been in use.

DR GQUDCE D. MIls, would you like to
comment ?

DR MLLS: | don't nmke any great clains
for this study. What we did was to | ook at peopl e who

wer e havi ng B-12 determni nati ons done at the | aboratory
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in the Veteran's Hospital in Washington, D.C. Qur

hypot hesis was that if there was a problem that is,
if they were masking, then we would be seeing nore
people who had B-12 deficiency but did not have
anen a.

Essentially, as Ralph pointed out, the
proportion of people who are identified as B-12
deficient but were not anem c has not changed since
fortification occurred. | want to be the first to
point out the limtations.

This population has so nuch neurologic
di sease that we were not able to determ ne who
actually had neurol ogical disease at the tine that
they were studied. That could be related to B-12
deficiency. Wat we can say is that we don't see nore
peopl e who have B-12 deficiency comng in wthout
anem a but what we can say is howthat relates to the
neur ol ogi ¢ probl ens.

DR @UJ D CE Dr. Darney.

DR.  DARNEY: Philip Darney, UCSF. Do |
understand correctly that there are no case reports of
folate toxicity sinply based on taking too nmuch
fol ate?

DR. SHANE: This is not ny area but |'mnot

famliar with any case reports of folate toxicity.
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DR. @GUJ DI CE: Dr. G een.

DR. GREEN: | would just like to add one
coment to Dr. MIIs' comment about the |imtations of
his study and indicate that while | think this is a
very inportant type of study that needs to be
conducted, in my opinion a further limtation is that
if you |l ook at the overall preval ence rates of anem a
in a population such as that, you woul d not antici pate
that a |arge percentage of those anenias would be
related to a B-12 problem but rather to many other
pr obl ens.

Consequently, the background noise, so to
speak, anong a | arge group of patients who are anenic
m ght obscure any apparent change in the preval ence
rates of low B-12 |l evels in an anem ¢ popul ati on

DR. MLLS: May | clarify that? Qur
popul ati on was people with B-12 deficiency anema. In
ot her words, we |ooked at all people who had B-12
determ nati ons done. Then we just studied those who
had B-12 deficiencies so we're not diluting out the
effects by looking at iron deficiency or folic
deficiency or anything el se.

DR. @GUJ DI CE: Yes, Dr. G een.

DR. GREEN. | certainly don't wish to take
too rmuch tinme of the panel. Perhaps it's ny
SA G CORP.
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m sunder st andi ng of the design of the study but the
anema, if |I'm not mstaken, the group of patients
with the anemia who were all comers regardl ess of
whet her they were macrocytic or not.

DR MLLS: W started out with all people
who had a B-12 determ nation done in the | aboratory.
Fromthat group we identified the people who had | ow
B-12s and that then was the popul ation that we | ooked
at over tinme to see if from 1992 to 2000 the
proportion of people wth B-12 deficiency who
presented wi thout anem a was the sane.

Incidentally, thisis a populationthat gets
al nrost routine folate fortification if there is any
suspi cion that they had al cohol problens or anything
el se that would put themat risk

DR.  GUI DI CE: So, Dr. Rice, was your
guestion answered?

DR RICE: Yes.

DR. GQUIDICE Okay. Before we go on, | just
wanted to ask if anyone else had any additional
information with regard to any reports of toxicity in
response to Dr. Darney's question?

Yes, Dr. Tanura.

DR TAMURA: | know only three things we

shoul d consider. One is the one case report of deep
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reaction to folic acid supplenmentation which was
publ i shed in 1960s, | believe. There have not been
any ot her case report and we don't know exactly why it
happened. That's No. 1.

No. 2 is in our departnment in 1970s |V
injection of folic acid was done and abnormal EEG
el ectroencephal ogram was noticed and based on that
data they suggested that it nmay be harnful to give
folic acid to people with epilepsy.

No. 3, this is very controversial but inthe
1960s and 1970s fromBritish research groups published
contradicting data on the supplenentation of folic

acid may cause irritability or difficulty falling

asl eep at night. One group said yes and one group
said no so | don't think there is clear cut side
effect in terns of that. In tal king about the

possibility of disturbance of zinc absorption by
folic, I think it's settled. | don't think that is,
no | onger, an issue.

DR QU DI CE Thank you. | would like to
just rem nd the speakers around the table after you
have made your comments pl ease turn your m crophones
of f because it can interfere with background noi se.

Yes, Dr. G eene.

DR. GREENE: | do have one further comment.
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Not to belabor the point. Jim | do apologize for
extending this but | first would like to say that the
poi nts that you rai sed about the study as desi gned and
| do this for clarification because, first of all,
want to state that ny prior statenments did have an
i naccuracy clearly since this is not taking all comers
wi th anem a.

However, | think that a substantive point
still is that if you take a population with | ow B-12,
it's generally acknowl edged that with current assays
there are serious Ilimtations wth respect to
specificity of such an assay for B-12 deficiency.
Consequently, and this is an estinate and an estimate
only, between 50 percent and perhaps two-thirds of
subj ects who would have a serum B-12 level that is
regarded in the deficient range would not, per se, be
vitam n B-12 deficient but rather have a |ow |evel
that is attributable to perhaps the entity known as
food B-12 nml absorption preval ent anong the elderly
who have a chronic atrophic gastritis. Wether this
is clinically significant or not remains to be
det er m ned.

Be that as it nmay, anong that group there
woul d also be a substantial nunber of individuals

anong the elderly in particul ar who woul d have anem a
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of other cause. And if the assunption is made that
low B-12 level, low by virtue of being in the |ow
range bel ow the normal cutoff, represented an anem a
attributable to B-12 deficiency, | think that would
constitute a background noi se.

So perhaps inny initial statenent, in fact,
indeed in nmy initial statenent there was a
m srepresentati on about the background noise but |
think that this one is still a substantive one.

DR GUDCE Yes, Dr. MllIs.

DR. MLLS: | think that's a good poi nt that
B-12 deficiency is not quite as sinple as a nunber of
ot her deficiencies in terns of how one identifies it
and the inplications physiologically of havingit. W
were sensitivetothis interns of using two different
cutoffs for B-12 deficiency based on different B-12
| evel s and al so on where it was avail abl e | ooki ng at
MVA as a confirmatory test. However, it is not a
si npl e di agnosis and | don't want anyone to think that
it is.

DR. GUIDI CE Dr. Rosenberg.

DR. ROSENBERG | think perhaps the
l[imtation of the MIIs study for our purposes is not
so nmuch a question of whether the diagnosis of B-12

deficiency or anem a. But | remnd you that the
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Institute of Medicine DRIs identified as a potenti al
adverse effect of too nmuch folate above 1 mlligram
was not anema. It was not the |ack of diagnosis of
anenm a but the fact that there m ght be progression of
neur ol ogi ¢ probl ens.

Qoviously | think the information which we
would like to have with respect to the safety of
fortification would be -- is not avail able fromany of
the studies that | know of which would be a change
either in the preval ence or severity of neurologic
probl ens in the popul ations at risk.

DR. QU DI CE: Thank you for your conments.

Yes, Dr. Greene. The other Dr. G eene.

DR. GREENE: Dr. Mulinare, | have a question
for you. Assessing the inpact of folic acid
suppl ement ati on of the food supply on the incidence of
neural tube defects is conplicated by a couple of
t hi ngs. One is that the incidence of neural tube
defects has been falling since 1960 which was
obviously well before we thought about folic acid.
And al so the incidence of prenatal diagnosis and use
of ultrasound has been increasing tendi ng to di agnose
t hese things and frequently the di agnosed cases don't
make it to birth certificates. The question | have is

to what degree can we be confident that the fall in
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neural tube defects that we've seeninrecent years is
really due to the suppl enentati on of food source with
folic acid and not manifestation of these other
trends.

DR MILINARE: | would like to say to the
fol ks that are running nmy program please put up slide
No. 32. Then | can show you sone of the data that we
have that would help to answer that question. Yes,
the rates -- the preval ence NTDs have been decreasi ng
since the 1960s and 1970s and a nunber of things have
happened over those years that are logically
associated with that.

Onereflects in 1973 putting folic acid, 400
m crogranms, or allowing folic acid 400 mcrograns to
be put into multivitamns. Dr. Rosenberg could talk

about that because he was a nenber of those

cormittees. |In fact, he nmay have been the chair. |
don't renenber. That would have -- oh, it's not
there. I'msorry. Don't hunt for it.

In the 1980s and in the early '90s we
appreci ated the fact that prenatal diagnosis and the
use of maternal alpha sera protein would actually
di agnose cases prenatally. Systens were put into
place. First in a couple of states and then in eight

or ni ne states.
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Sonme of those data | put up there reflect
the wuse of getting information from prenatally
ascertai ned cases of NIDs. You can see a |l eveling off
of -- you can see a decrease in NIDs throughout the
m ddl e ' 80s and t hroughout the '90s.

When you | ook at data that we' ve gotten from
prenatal | y ascertai ned cases, about anywhere from 25
to 50 percent of NIDs nay have been prenatally
di agnosed. W added those in to the declining rates.
You could see that nmaybe from 1990 on the rate was
relatively stable, about .8 to one per 1, 000.

That has gone on since the '90s. After
fortification even when you include information on
prenatal | y ascertai ned cases, we have seen that 20 to
30 percent drop. W can't say that's the whol e answer
but we feel fairly confident that there is a
contribution that has been nade.

DR. GQUI DI CE: Thank you. Yes.

DR. RADER May | go back a m nute about the
| ack of toxicity data -- I'msorry, the toxicity data
that you had asked about? Wwen we were doing our
devel opnent of the docunments that preceded the
fortification proposal and then the final rule, we, of
course, went back and tried to dig out every bit of

toxicity information that we could find.
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There is a surprising apparently lack of
that kind of data. As Dr. Tanura nentioned, there is
a few incidents of allergic reactions and sone
epi sodes were under a clinical situation. Too mnuch
folate was given and adverse things cane about but
usually there was an underlying B-12 probl em

When you actually go back and | ook at the
possi bility of overdosing during those years, the FDA
did have a drug regulation that regulated how mnuch
folic acid would be used in a clinical setting and in
the food supply in general. Since folic acid was a
food additive it couldn't be added willy nilly to food
so the chances of taking in high doses on your own
initiative were very | ow.

W tried to find old data for breakfast
cereal s. Sonetines the cereals would have neither
folate or B-12. Sonetimes they woul d have both. The
| evel s vary all over the place so it was a very spotty
situation. You didn't have tablets and bottl es where
you coul d take huge anounts during that tinme.

The apparent |ack of toxicity was probably
as nmuch due to the lack of being able to get it as a
true lack of toxicity. | think that is an inportant
poi nt because it was different than sonme of the other

B vitam ns which were nuch nore freely avail abl e and
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much nore freely added to foods before this
fortification.

DR. GUI DI CE: Thank you.

Dr. Rice.

DR. RICE: This is bringing up sonething
that Dr. Greene sort of inplied. |s there a decrease
on the reporting of NIDs because of our increase in
prenat al di agnosi s?

DR. GREENE: |If you only ascertain themfor
birth certificates, absolutely yes.

DR. RICE: To what extent do you think?

DR MJULI NARE: The under-ascertai nment from
birth certificates is about 40 to 50 percent. You
will not detect 50 percent of themand that is why we
use in our National Birth Defects Prevention Network
prograns that are actually l|ooking for prenatally
ascertai ned cases. Depending on the programit could
be anywhere from30 to 50 percent of the NIDs that we
are now finding that are related to fetal death or
el ective termnation or still births.

| mght say | was asked to talk about
information fromthe United States but there are other
pl aces around the worl d that have been doi ng sone very
interesting work including in Chile where there is

essentially not as much need for |ooking for prenatal
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ascertai nnent.

In arecently published study they showt hat
conparing pre-fortification and post-fortification
data they actual |y saw about a 30 percent reduction in
t he preval ence of NIDs. These are anbng wonen in
Chile who don't wusually use multivitamns or take
folic acid. The rates of NIDs have been apparently
very stable up until recently.

DR. GQUIDICE Thank you. |If there are no
further questions, | think we can go on then. | hope
Dr. Van den Hof is still on the phone. Are you there?

DR VAN den HOF: Hell o.

DR CGU DI CE: Yes. | would like to
i ntroduce you. He is the head of Maternal Fetal
Medi cine at Dal housie University in Halifax, Nova
Scotia and will talk to us through the wires on folic
aci d suppl enentation and fortificationin Nova Scoti a.
Thank you.

Dr. Van den Hof.

DR. VAN den HOF: Yes. Hel | o. "' m just
waiting for ny first slide to come on. There is a
l[ittle bit of a delay. Here we go. There is about a
30 second delay soif thereis a mx-up inthe slides,
| won't know for about 30 seconds so just bear with

ne.
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Thank you very nmuch for inviting ne to speak
on our experience in folic acid. This is Canadi an
experience. I'"'m from Nova Scotia and if you don't
know -- if you are not famliar wth Canadian
geography, Nova Scotia is on the eastern seaboard
close to Maine. W have a popul ation of just over a
mllion people.

The next slide please. The history of folic
acid has been reviewed already but, to summarize it,
there were nunmerous studies from 1976 to 1991
suggesting the benefit of folic acid suppl enentation.
But it wasn't really until the 1991 MRC vitanm n study
t hat someone has previously alluded to that finalized
the benefit of at Ileast high dose folic acid
suppl ementation to reduce open neural tube defects in
wonen with a prior history of this event.

Next slide, please. The follow ng year

Czei zel, et al. published a study in the New Engl and

Journal of Medicine that confirned the benefit of

suppl ementati on to reduce open neural tube defects in
low risk wonen. That folic acid was given in a
mul tivitam n preparation. For both studies folic acid
was used prior to conception.

Next slide, please. Despite the good news

associated wth these findings there was a
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considerable lag by at |least Canadian health
authorities to increase public awareness about folic
acid with eventual recomrendati ons com ng fromHealth
Canada, the Soci ety of Gbstetricians and Gynecol ogi sts
of Canada, and the Canadi an Task Force on the Peri odic
Heal th Exam which is a forum we have to do these
things. These initiatives took place between 1991 and
1994,

Next slide, please. Public health officials
during this tine were encouraged by the reduction in
birth affected by open neural tube defects. This is
a slide denonstrating the changes that occurred during
that tine and alludes to a point that was raised by
one of the nenbers earlier on.

Next slide. However, the reduction was due
to an increase in prenatal diagnosis and wonen
under goi ng pregnancy termnation. This highlighted,
for us, at least, the inportance of doing a very
accurate population based study to define these
i nportant outcones.

As we can see in this slide, when we took
into account the increasing nunber of prenatal
di agnostic cases wth pregnancy termnation, the
i nci dence have actually not changed at all.

Next slide. The problem of course, was
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that despite the known benefit of folic acid
suppl ement ati on studi es including our own audits of
our population, that the mjority of wonmen were
actually not taking preconception folic acid
suppl ements despite the fact that this recommendati on
was actually for all wonen capable of becon ng
pregnant .

Next slide, please. This eventually led to
the folic acid fortification in grain products and
your date to have these products fortified was January
1, 1998.

Next slide, please. |In Canada fortification
was actually mandated to start no | ater than Novenber
1, 1998 so about eight or nine nonths |ater. It's
interesting that the main driving force for Canadi an
fortification was not the potential health benefit but
probably nore related to the North Anerica Free Trade
Agreenment and t he free novenent of products across the
bor der.

Next slide. The question we wanted to
answer was whet her t he recomendat i ons for
suppl ement ati on was effective. Then, nore inportantly
was the relatively snmall amount of fortification also
effective.

Next slide, please. This is an inportant
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slide because in Nova Scotia we have a very stable
popul ation. As you know, in Canada we have a publicly
funded health care system In particular, for Nova
Scotia there is a reproductive care program for the
province. Part of their function is to maintain and
run an extensive perinatal database.

I n Nova Scotia we encode i nfornmation on al
births in the province with data being abstracted by
trai ned registry personnel. This includes a maternal
antenatal intrapartum and post-partum vari abl es, as
wel | as nunerous neonatal data. There are up to 1,200
vari abl es avail abl e for any case. Standardized forns
that are used throughout the province help us to get
consistent information and validation studies have
shown the information to be reliable.

In addition, there is a provincial feta
anonal y dat abase which captures information on all
antenatal |y di agnosed anonalies including those that
undergo pregnhancy ternination. Al the pregnancy
term nations for fetal anomalies in our provi nce occur
in one tertiary care center.

By conmbining these two data bases we can
gather information on all births and birth defects
that occur in this province allowing us to do a true

popul ati on- based st udy.
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Next slide. Open neural tube defects are
descri bed i n our study, as alluded to before, as those
involving spina bifida and anencephaly and those
i ncluding other, the rarer f or s, i ncl udi ng
encephal ocel e.

Next slide, please. Based upon the timng
of government and institutional directives for folic
acid suppl ementation, 1991 to 1994 were consi dered by
us to be presuppl enentati on because it just wasn't
bei ng used and there were not enough initiatives yet.
Real |y, by 1994 the initiatives had been conpl eted so
we considered 1994 to 1997 the years when
suppl ementation initiatives had been naxim zed but
fortification had not yet begun.

Post-fortification was considered to be the
years foll owi ng 1998 wi t h t he under st andi ng that t here
probably was a year of transition between 1997 and
1998. In our publication the post-fortification was
until 2002, the publication that came out of the

Canadi an Medi cal Association Journal. Today | have

al so been able to include our data until 2002 and, in
fact, really right through to the end of June 2003 we
have data avail abl e.

Next slide. This is just again to

acknow edge t he debate that has gone on about the risk
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of folic acid fortification with the potential to
delay diagnosis of vitamn B-12 deficiency,
particularly in the elderly.

Next slide. This slide shows the |ack of
affect fromfolic acid supplenmentation initiative in
our province. There was essentially no change from
1991 to 1997 as supplenentation initiatives were put
in place.

Next slide. This slide shows graphically
the sane lack of change in the incidence of open
neural tube defects during those years. Although here
| have shown, again, that birth rate for open neural
tube defects did drop as pregnancy terninations for
antenatal |y di agnosed cases increased.

Next slide. Wth fortification there was a
dramatic drop in the incidence of open neural tube
defects in Nova Scotia from2.58 per 1,000 births. W
have a fairly high preval ence of open neural tube
defects between 1991 to 1997 to 1.17 cases per 1,000
births from1998 onward. The affect was seen for both
anencephaly and spina bifida and was highly
significant both clinically and statistically.

Next slide, please. This slides shows that
the decline has been nmintained through 2002 and,

again, enphasizes that the nmgjority of affected
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pregnanci es are being antenatally diagnosed and t hat
wonen in this ~circunstance are often choosing
pregnancy term nation.

Next slide, please. Qur calculations show
that with the introduction of fortification there was
a 59 percent reduction in both anencephaly and spina
bifida with a 54 percent reduction in all open neural
tube defects. This is much higher and we are
obvi ously delighted than the reduction of 20 percent
t hat had been cal cul ated t hrough theoretical nodel.

Next slide, please. The question is can
prevention be further reduced. The study by Barry, et
al . involving provinces in China had suggested that in
both high and |owrisk populations there was the
potential to have reductions as low as .6 for 1,000
births. |If this figure and this nunber were correct,
then there is the theoretical potential for another 40
percent reduction in our popul ation.

Next slide. Finally, this slide sumarizes
the affect of folic acid fortification and
suppl ementation in Nova Scoti a between 1991 and 2002.
No af fect fromsupplenentationinitiative but afairly
dramatic drop wth fortification as a tenporal
relationship. That affect was with anencephaly and

spina bifida but not necessarily for rarer fornms of
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open neural tube defects including anencephaly. Thank
you.

DR. QU DI CE: Thank you very nuch. Are
there any questions for Dr. Van den Hof?

Yes, Dr. Rosenberg.

DR ROSENBERG Dr. Van den Hof, |'m not
sure if you can hear nme but maybe we can transmt
this. |s there any evidence fromyour interesting and
prom sing study that there is an increasing affect
over time since 1998, or does it appear as though the
affect of fortification was achieved within the first
year or two and now has stabilized at a new | evel, or
is there any reason to expect that over tine there
will even be greater affect of the intervention?

DR. VAN den HOF: Well, our hope had been
with the original description of nunbers up to 2,000
that, in fact, the 54 percent reduction was perhaps
m ni mal . But it seens that as we analyze the data
going in through 2000 and even through to the first
half of 2003 that, in fact, it appears to be
stabilizing.

O course, it's going to take a nunber of
years further because there are natural variations in
i nci dence for neural tube defects beyond the influence

of folic acid that have to be taken into account. |t
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appears that the incidence is stabilized as was
originally described.

DR GQJ DI CE: Dr. Mcones.

DR. MACONES: Hi. George Macones fromPenn.
Just a quick question. It seens to nme that there are
really two | evels of recommendations for folic acid
suppl ementation, if you will. One is for wonen who
have had a prior affected child where we tal k about
the 4 mlligrans, and then there i s obviously the goal
of the fortification programwhich is nore focused on
women who have not had a child with a neural tube
defect in the past.

It seens to nme that the data that you
present really aggregate both of those. I was
wondering if you could separate out the affect of the
suppl ementati on which, again, | believe is focused
nore on wonen who have not had a child with a neura
tube defect in the past.

DR. VAN den HOF: Well, the vast majority of
cases of open neural tube defects, despite the high
risk for recurrence, the vast majority of cases for
open neural tube defects continues to be in the | ow
ri sk population. That is the case for our popul ation
as well even though our background risk for open

neural tube defects had al ways been higher than the
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wor | d popul ati on.

I t hi nk t he reconmendat i ons for
suppl ementation certainly within our population had
been directed not -- had been directed nost strongly
in the area of patients who had previously affected
pregnancies, but there was also a mmjor public
initiative for the |l owri sk popul ati on because thisis
where the majority of open neural tube defects occur.
| don't think that is any different really.

DR, QU DI CE Ckay. There are two questions

over here. Dr. Emerson and then Dr. Wenstrom

DR. EMERSON: | was sort of interested in
your -- | think this follows up on Dr. Macones'
guesti on. Your data seens to show a much -- |I'm

extrapolating wildly here -- a |l arger decrease for the
live births rather than the term nated pregnancies.
|s there a tendency for the screening for
neural tube defects that mght |ead to the term nated
pregnancies to be at a higher risk population and is
t hat perhaps evi dence that what you're asking is that
we're seeing a nore dramatic affect in just a subset
of the population rather than in the entire popul ation
which, | guess, goes with the idea of the genetic
conmponent and that there is some neural tube defects

that can't be addressed with folate suppl ementation
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and is there alot of roomfor alot nore inprovenent?

DR. VAN den HOF: No. Again, | think ny own
personal feeling is fromour population the nmajority
of the affected pregnancies are not conming from
pati ents who have had previously affected pregnanci es
or babi es.

The majority of our population are stil
comi ng frompatients who don't have a prior history,
either personal history or famly history, and the
patients who undergo pregnancy termnation aren't
necessarily those who have had previously affected
pregnanci es either.

| think it does highlight the inportance,
t hough, of antenatal screening and the inportance of
prenatal diagnosis. The vast majority of antenatally
di agnosed neural tube defects, in fact, is through
routine screening at 18 to 20 weeks. A very snall
nunber are further supplenented with the al pha fetal
protein screening but that is actually a nuch |ess
favorabl e way to screen.

DR. GU DICE: And there was a second part of
Dr. Emerson's question and that was whether or not
there was a --

DR. VAN den HOF: Sorry. You'll have to

repeat that.
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DR.  EMERSON: The question | had was how

much nore roomdo you think there is for inprovenent?

DR. VAN den HOF: | think that we probably
have nore roomto inprove. | nean, | think one of the
guestions that we had when we finished as we do our
ongoi ng anal ysis for our population is the fact that
perhaps we are going to see a larger drop in risk
because we, in fact, had a higher background
preval ence to start wth.

The fact is that perhaps we may have an
ability to have a further reduction of theoretically
as high as, | believe, 40 percent. Certainly nmy own
personal bias has been that, you know, I would like to
see us try to increase the folic acid exposure to our
entire pregnant population so that | can nmaxin ze the
reduction in risk.

| think certainly for our population there
may be roomfor further reduction and | think that is
t he goal we should go for.

DR. GQUI DI CE: Thank you.

Dr. Wenstrom

DR. VEENSTROM  You' ve seen both a greater
reduction and prevalence after fortification and
before fortification you had a greater preval ence of

NTDs than we have here. I'"'m wondering if that's
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because the MIHFR nutation is nore prevalent in your
popul ation. Do you know what that is conpared to its
preval ence in the United States?

DR VAN den HOF: Yes, we have studied that.
That actually is probably the case. |'mcertain there
are areas within the U S. where there are probably
areas of higher preval ence. Part of it probably
relates to the ethnic background for the popul ation,
so that in Nova Scotia the popul ati on basically cones
from Wal es and Scotland and Ireland, all areas that
are known to have perhaps a slightly hi gher background
risk for the gene nutations, and al so over the years
have been known to have a high preval ence of neural
tube defect. | think the observation is correct.

DR. GUI DI CE: Thank you. Thank you very
much, Dr. Van den Hof.

DR. VAN den HOF: Thank you.

DR. QU D CE: Qur next speaker is Dr. Janes
MIlls and he is the Chief of Pediatric Epiden ol ogy at
the Division of Epidem ol ogy, Statistics, and
Prevention Research at N CHD at N H. He will be
speaking on what is the mninum effective dose of
folic acid for preventing neural tube defects.

DR. MLLS: Thank you. As you can see, |

was asked to tal k about the m ni numeffecti ve dose and
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| would like to start out by acknow edgi ng nmy col | ege
Dr. Caroline Signore who is sitting by the door there
who contributed a trenendous amount to this talKk.

| will cover basically four areas. One of
the charnms of going last is you get to edit your talk
as you go al ong because of all the things people have
al ready said. Gven that, I'"mgoing to tal k about why
thisis adifficult question to answer and what we can
do to estimate how nmuch folic acid is needed to
prevent neural tube defects. [I'll talk about sone of
the actual experience with fortification and then
sunmari ze.

First, why is it a difficult question to
answer ? Wll, it actually could be a very easy
guestion. That is, you could sinply take a very | arge
group of women who are planning a pregnancy and give
t hem doses until you got down to a dose where they
started to have a lot of children with neural tube
def ect.

O course, there is only one problemwth
t hat approach and that is that it's highly unethical.
| don't think anyone is ever going to do that kind of
study which leaves us with trying to answer the
guestion in an indirect way.

Now, we know somet hi ng about effective dose.
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We know fromthe clinical trials that there are sone
doses which absolutely work. From the MRC trial 4
mlligrams works. From the Hungarian trial 800
m crogranms works. The problemis | think nost people
woul d agree that those are too high to use as a target
dose for the general popul ation.

W then nove to a slightly lower quality
| evel of evidence, case control studies. There are a
nunber conducted in the United States. VWnen were
taking the standard nultivitamn which had 400
m crogr ans. These all showed that 400 m crograns
coul d effectively prevent neural tube defects as well.
The question | think is nore are | ower doses than 400
m crogranms al so going to be effective.

Now, before we even try to address that, |
want to nmention one other conplication, and that is as
Dr. Shane di scussed earlier, the MIHFR 677 T vari ant
has a major affect on folate netabolism As you can
see fromour work in Ireland, those people who have
the wild-type CC will have on the average a nuch
higher red cell folate than people who have the
honmbozygous mutant TT type. This is just one other
conplication we have to deal with

Now, how can we estimate how nuch folic acid

is needed? Well, the first attenpt to do this was
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al so nentioned by Dr. Shane and this was Dr. Leslie
Daly's work in Ireland where he used a cohort of
56, 000 pregnant wonen in Dublin who were used then to
do a nested case control study of neural tube defects.

The 84 wonen who produced children wth
neural tube defects were conpared with 266 norma
control wonen to see howtheir red cell folate | evels
conpared. Dr. Daly constructed a | ogistic regression
equation to look at the relationship between your
| evel of red cell folate and your risk for having a
child with a neural tube defect.

You've already seen this graph which
essentially shows that your risk for having a child
wi th a neural tube defect decreases very dramatically
as your red cell folate level increases going from
peopl e who were essentially in the deficiency range of
red cell folate with a risk of 6.6 per thousand
pregnanci es of having neural tube defect offspring to
0.8 NTD pregnanci es per thousand when your red cell
folate is greater than 400.

Now, you notice in this slide there's a
little piece mssing here. The problemis that there
were not sufficient data to look at the nost
interesting part of the curve for our purposes and

that is how nuch nore decrease in neural tube defect
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risk do you get as you increase red cell folate. One
possibility is that the curve continues down and that
you can get a risk as low as 0.2 NTD pregnanci es per
t housand.

The other possibility is that this |evels
off. W do know that the curve has to flatten out at
some poi nt because there are things like trisoni es and
ot her Mendel i an defects which are sinply not going to
be fol ate preventable. Perhaps the optinmal situation
is 0.5 per thousand. However, we do know for certain
fromthis anal ysis that 400 nanograns per nL, the red
cell folate level is highly protective agai nst neur al
t ube defects.

So how nuch folate acid then would a wonman
need to be exposed to to raise the red cell folate to
t hese I evel s that woul d be protective? Wll, thisis
a study we did in Dublin at the Coonbe Mternity
Hospital with Dr. Sean Daly, another Daly. This was
a random zed double-blind placebo-controlled trial
with different doses of folic acid to see how nmuch it
took to raise wonmen's levels to what would be
considered a protective level. 121 wonen who worked
at the Coonbe hospital received either a placebo, 100
m crograns, 200 m crogramnms, or 400 m crograns of folic

acid a day.
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One of the advantages to the study designis
t hat the wonen could cone into the cafeteria, take the
vitam n, sign a sheet indicating that they had taken
it. For at least five days a week we had pretty good
data on conpli ance.

Now, the results looking at red cell folate
showed, luckily for us, that if you took a placebo you
didn't change your red cell folate significantly. W
woul d have been a little nervous if that had shown a
change. But then as you increased your dose of folic
acid, you had a significant increase in your nmnedian
red cell folate, 100 m crograns produci ng an i ncrease
of 67 nedian, 200 m crogranms per day an increase of
130, and 400 mcrogranms per day an increase of 200.
Again, highly statistically significant.

So we were able then to use these data and
pl ug those into the equation that the other Daly, Dr.
Leslie Daly, had calculated to drive an estimted
change in neural tube defect risk. In other words,
how much would this increase in red cell folate drop
your risk for having a child with a neural tube
def ect .

Once again, a placebo, of course, had no
affect but a 100 m crogram dose per day reduced the

risk for NIDs by approximtely 22 percent. 200
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m crogranms reduced the risk by 41 percent and 400 by
about 47 percent.

Now, one of the inportant points to nake
here is this is a mninmum estimte because, don't
forget, this depended on the wonen's conpliance.
Unlike the fortification situation where you coul dn't
avoid getting folic acid if you wanted to, these wonen
had to take the pills. Qur estinmate then would be
that if you receive approxi mately 200 m crograns per
day of folic acid, you would decrease your risk for
having a child with a neural tube defect by about 40
per cent .

Now, anot her approach to this was published
by Dr. Nick Wald who reviewed all the literature on
studi es of folic acid suppl enentati on and reporting on
serum folate |evels. He essentially constructed a
mat hermat i cal nodel based on these trials to cal cul ate
a dose response rel ationship. This is essentially
what Dr. Wald came up with. It's interesting that the
peopl e who were between age 20 and 35 had a snaller
increase in serum folate for a given dose of folic
acid than the people who were age 40 to 65.

Now, there are some problens, | think, with
this study and one of themwas that if you | ook at the

predicted plasma folate levels fromthis study, they
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were far |ower than what was actually seen in the
NHANES study that Dr. Yetley and sone of the other
speakers al luded to where it was estimted t hat wonen
were getting about 200 mcrograns per day of folic
acid by food fortification.

The other, as you can see, is the effects
were rather different, I would say probably
i nconsi stent, by age. Wiy would this be? Wll, first
of all, the obvious differences in these studies that
Dr. Wald used also depended on conpliance so that
conpared to fortification you would probably see a
| ower increase in serumfol ate where the wonen had to
take the tablets than you would in a fortification
situation.

But | think the nore interesting issue is
that the studies that Dr. Wal d sel ected for the nodel
probably had an insufficient duration of exposure to
reach a stable folate level. That is to say, if you
don't wait |ong enough, you don't see the maxi num
affect on serum fol ate.

This is shown on the slide which cones from
a report by Qinlivan and Gegory sumrarizing the
literature on how long it takes to reach a stable
level. You'll note that if you take a | ower dose of

folic acid per day, that's 200 mcrograns or less, it
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t akes you about six weeks to get a stable bl ood | evel .
| f you take a hi gher dose, 400 or nore, it can take 12
to 14 weeks so that has to be taken into account.

Now, if you translate this into the studies
that were used in the Wald analysis, in the younger
age group interestingly only two of the six studies,
or one third, were of adequate duration to reach the
stable folate | evel that you woul d need. In the ol der
popul ation half of the studies were |ong enough to
reach the stable level. Over all fewer than half of
the studies were of sufficient duration.

Now, that would explain the findings here.
That is to say, the | ower response of the younger age
group could be because the studies didn't wait |ong
enough to see what the total affect of the folic acid
woul d be. In sunmary, the studies used in this nodel
would lead to a systematic underestimation of the
affect of folic acid on serum fol ate.

Now, what do the current exposure |evels
contribute to this? Well, this has been discussed
somewhat before so I'll just showsone sunmary sl i des.
The FDA originally estinmated that food fortification
woul d i ncrease t he wonen of chil dbeari ng ages exposure
to folate acid by about 100 m crograns per day.

A nunber of ot her peopl e have used clinical
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data and | aboratory information to create their own
esti mat e. These have shown, | would say, on the
average about a 200 mcrogram per day or greater
estimated effect.

So how has fortification actually affected
| evel s? Since Dr. Shane was Dr. Stover, |['Il be Dr.
Yetley for a mnute. This is the slide that you
didn't have today which shows that in the best study,
which is wonmen of childbearing age and a
representative sanpl e of wonen, that the | evel was 4.8
before fortification. Fortification added an
additional 8.2 to serumfolate levels for a total of
13. | note that's 171 percent increase.

Just to anplify that alittle, this was the
data fromKai ser Per manent e whi ch was essentially just
speci nens that went to their |aboratory and from Dr.
Rosenberg' s group fromFram ngham all of which showed
a dramatic increase.

The sane is true of red cell folate |evels
and this, again, is arepresentative sanple and shows
a 65 percent increase in red cell folate follow ng
fortification. These data, | think, are of rel evance
because this is Canadian. Dr. Joel Ray in Canada
showed a very simlar increase which suggests that

their exposure seenmed to be sonewhere to ours.
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So to summarize this portion of the talk,
fortification probably increases folic acid exposure
by 200 mcrograns a day or nore in wonen of
chil dbearing age and red cell folate levels by the
best neasures through the HANES have shown t hat serum
and red cell folate have increased by 171 percent and
65 percent respectively. Avery significant increase.

Now, how does this work in ternms of actua
experience with fortification? The gold standard is
obviously how nmuch wuld this additional 200
m crogranms per day decrease neural tube defect rates
because that's what it's really all about. |If thisis
decreasing the rates to where we want, then that
pretty nuch answers the question as to what the
m ni num ef fecti ve dose is.

Now, to anplify what was di scussed a little
while ago by Dr. Green and others, one of the big
probl ens that we face, and this is fromSouth Carolina
data from Roger Stevenson, is that very few neura
tube defects first cone to attention at delivery. |If
you notice, in their population 17 percent, which
nmeans that 83 percent were detected prenatally.

If you don't have a very good system in
effect and didn't have a very good systemin effect

prior to fortification, you are going to mss a lot of
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t hese cases and you are going to get rates that may
not be quite accurate.

That's why | think that the | ast tal k was so
i nportant because in Nova Scotia they had all of
these. They had the |ive births. They had the still
births. They had the term nations. Nova Scotia is a
very insular, in the positive sense of the term area
so that it's possible to identify cases, not to have
people go to the next state or the next county or
el sewhere for diagnosis and to get a very good pi cture
of the total experience.

As was al so nentioned, their fortification
is very simlar to the US., 150 versus 140
m crogr amns. As noted, their incidence fell by 54
per cent . I would say this suggest that 200
m crogramnms, or sonewhat nore than that, is capabl e of
decreasing the NID risk by over half so that the
estimated effect in the Canadi an popul ati on woul d be
a 50 percent reduction given their current
fortification |evels. There are other data from
Ontario to back up the Nova Scotia experience.

| would al so argue that if we had U.S. data
wi th conparably ascertai ned cases that we m ght very
wel | see the sanme thing. One of the problens that we

have in the US. is that we don't have the kind of
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systemthat enables us to do that kind of a thorough
i nvestigation.

So, in conclusion, it's difficult to
pi npoint the |owest effective dose of folic acid.
However, our study from Ireland indicates 200
m crogranms a day woul d prevent, or should prevent at
| east 40 percent of NIDs in that popul ation. Now we
know t hat actual experience in Canada indicates that
200 mcrogranms a day plus will probably prevent 50
percent or nore of neural tube defects.

Now, one of the key questions for this
group, | think, is that in the U S. approximtely 50
percent prevention nay be the maxi num  However, it
may be possible that 70 percent are preventable. W
don't knowif the current |level of fortification would
nmean t hat we have maxed out on our ability to prevent
neural tube defects or if it would be possible to
prevent nore.

To focus the conclusions on our current
di scussion, given food fortification and suppl enent
use in the US., many wonen are already at a |evel
wher e t hey will not need fortified ora
contraceptives. For wonen who are using suppl enents,
fortified oral contraceptives mght actually put them

over the Institute of Medicine's recommended limt.
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However, for other wonen who do not take
suppl ements and who less fortified food, fortified
oral contraceptives could be very beneficial. Thank
you.

DR. QU DI CE Thank you, Dr. MIIs.

Yes, Dr. Crockett.

DR. CROCKETT: Thank you, Dr. MIIs. | have
a coupl e questions for you. | want you to go back to
the study that you alluded to by Dr. Wald, the neta-
anal ysis of the changes in the folate levels in the
age groups and suppl enentation. You had showed a
graph that showed that the age group of 20 to 35-year-
olds had less of a <change over tine wth
suppl ementation than the ol der age group. |  was
wondering how much of that was due to their |evels
bei ng higher to begin with conpared to the ol der age
group.

DR MLLS: | don't recall whether that's in
Dr. Wald' s paper. That could be answered by going
back to the original studies that he included. Does
anyone know t hat?

DR.  CROCKETT: Ckay. | think that is
particularly fascinating since the topic of our
conversation is targeting that age group of 20 to 35

years.
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The second question | had, and it nmay seem
kind of like an obvious thing but it doesn't seem
obvious to nme, is at the very begi nning of your talk
you said that the higher doses, the 4 mlligramor the
800 mi crogram cases definitely work but they are too
high. Inlight of the discussion that we've had about
the lack of toxicity of this drug to either the nother
or the unborn child, I was wondering how we det erm ne
that those doses are too high?

DR MLLS: First of all, | don't think that
| ack of evidence on toxicity is the sane as evi dence
on lack of toxicity. That is the first issue there.
The second is that in order to get the general
popul ation of «childbearing age wonen up to 800
m crogranms a day, you would have to put an enornous
anount of folic acid into food because, as Dr. Yetley
poi nted out, people eat varying anounts of fortified
f ood.

It would require an enornous quantity of
folic acid and it would clearly put a nunber of
people, a very large nunber of people in the elderly
age group above the Institute of Medicine' s safe upper
limt so that you put a |lot of people at risk for
maski ng B-12 deficiency if you were to do that.

DR. CROCKETT: Yes, but if we're talking
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about specifically putting it in oral contraceptives
which are not going to be affecting that ol der
popul ati on, how do we then apply the upper limt of
the dosing to that popul ati on?

DR MLLS: That reduces the risk for
maski ng B-12 deficiency substantially. As Dr. Shane
nmenti oned, about 10 percent of the people who have
perni ci ous anenia are in the age group of interest to
us so it doesn't elimnate that risk. Then | guess
you just have to decide if the nunber of people in
that risk group is sufficiently high that you would
hesitate to fortify oral contraceptives with that
| ar ger dose.

At some point, by the way, this mght be a
good tine to introduce this, | want to mention that
there is an abstract that was just recently published
fromthe Society for Reproductive Medicine reporting
on use of methotrexate to termnate ectopic
pregnancies nedically. They found that people with
hi gher bl ood folate |l evel s were nore likely to fail on
t he course of nethotrexate.

Al though it's just an abstract and | haven't
seen the paper onit, it is something that we have to
keep in the back of our mnds in terms of the

potential problens that we could create by raising
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fol ate exposure very high

DR @D CE Yes, Dr. Wenstrom

DR.  VEENSTROM My question involves how
al cohol affects how nuch folate we absorb from
fortification. Wen | saw that -- when | read N ck
Wald's study, it occurred to nme that maybe young
people aren't seeing the effect because of al coho
use.

O her studies in which folic acid is given
to reduce the | evels of honobcystei ne have shown that
when you use alcohol the resulting acid al dehyde
breaks down folic acid in the gut and you absorb a | ot
| ess. But |I'm not aware of any studies that have
| ooked at that in terms of prevention of neural tube
defects. Do you have any data about that?

DR MLLS: | don't know of any published
dat a what soever on alcohol in relation to folic acid
and neural tube defects. Does anyone el se?

DR SHANE: There is sone data on al cohol
affecting the retention of folate in the body. I
bel i eve kidney retention. I'"'m not aware of any
i nformation that al cohol affects fol ate absorption per
se.

DR. VENSTROM Well, there is one big study

looking at the folate supplenentation and the
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i nci dence of col on cancer, for exanple, that showt hat
folate was protective in people who did not use
al cohol but it was not protective if you used at | east
15 grans of al cohol because that broke down fol ate.

Then | have also seen it, as | said, in
relation to honocysteine |evels. | have always
wondered if we should be recommending nore of
suppl ementation for reproductive age wonmen who use
al cohol but | haven't seen any data on it.

DR. SHANE: It's conplicated because that's
an epidemological study and it's interpreted by
epi dem ol ogists in terns of nechanism There is no
di rect evidence that al cohol does any of these things.
Al cohol in those studies influenced sone of the
out cones. For some of those epidem ol ogi cal studies
looking at folate and vascular disease alcohol
obvi ously has an affect on that. There m ght have
been sone affect of folate.

In terms of the colon cancer, it is
interesting that the MIHFR phenotype, the so-called
mutant allele, is protective. It is also protective
at high folate, the affect, so it's not a question of
low folate where you would expect to see the
phenot ypi ¢ ef fect.

There was sone effect of alcohol in that
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study but | think it's a stretch to interpret then
when you are looking at the effect of alcohol and
| ooking at the folate on colon cancer incidence risk
to interpret the interaction between those two from
t he epi dem ol ogi cal studi es.

DR GQUDCE D. Rce and then Dr. G een.

DR. RI CE: Nobody has really spoke about
this but | have a question on the Daly study. Wen
you all looked at -- when it was |ooked at the
subgroup that had the nmaximum | evels of folate and
RBCs in the serum what was the outcome of those
i nfants? Have t here been any fetal affects that we' ve
seen in patients who do have those higher levels in
their serum or on the RBC folate? That's ny first
part.

DR. MLLS: The Leslie Daly study | ooked at
an NTD rates as a function of red cell folate |evel.
They did not go back and |ook at the i ndividual
infants to see if the ones who had NTDs despite the
not her having a high red cell folate | evel were in any
way di fferent fromthe ones whose not hers had | ow red
cell folate.

DR.  RICE: How about any other fetal
effects? Has any studies | ooked at that? Nobody has

really | ooked at that?
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DR. MULI NARE: Wth the conmunity

intervention trial that was done with 400 m crograns
of folic acid in China. They followed sonewhere
between 5,000 and 10,000 children of nothers who
recei ved 400 mi crograns of folic acid. They have only
| ooked at the early years and haven't seen any
di fferences i n devel opnent bet ween t hose chil dren t hat
were exposed to folic acid in utero versus who were
not .

DR. RICE: And then ny second question, and
maybe | shoul d know t hi s back fromnedi cal school, but
| " massuming that folate gets into the red bl ood cel
by binding to sone receptors, etc. Don't you end up
saturating? Don't you get to a point where you can't
rai se the |l evel any higher?

DR. SHANE: Well, it gets in by transporter
but it gets in not as folic acid but as a reduced
folate just like any other folate. A lot of folate
bi nds henogl obin so it sort of sops up folate so you
can get very high levels in the red cell because of
t hat .

It's difficult to saturate theredcell with
very many things. This is like albumn and plasna.
The henogl obin in the red cell tends to bind |ots of

di fferent things.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94

DR RICE: In sone studies where they have
gi ven patients injections, do you get to a point where
you pl at eau out the seruml evel ? Wen you neasure t he
serum level don't you get to a point where it
pl at eaus?

DR. SHANE: This has been done primarily in
human studies primarily in terms of using | eucovorin
as a rescue therapy or in cancer treatnent also to
help FUtreatnent. A lot of experinental nodels have
been | ooked at. It's very difficult to raise folate
| evel s, say, in an experinental tunor but the folate
levels in plasma will go through the roof if you give
high levels of folate. There is alnbst no limt to
how hi gh you can get plasna folate if you give very
huge doses of folate or any kind of folate to a
per son.

Red cell folates can go to very high |l evels
but as you saw in the studies here, they do not go up

in these studies of fortification to the sanme degree

that plasma |evels go up. | believe there is a
theoretical limt to how nmuch folate can be stored in
the red cell. In tissues primarily you can't get it

up as high as the red cell.
The reason why red cell is a very popul ar

way of | ooking at folate status is froml ooki ng at the
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hi story of folate status over a period of tine. That
is why people tend to think red cell folate is nore
accurate i f someone i s | ong-termstatus t han neasuring
a single plasma | evel.

DR. RICE: Is the red cell also the nost
inmportant in determning toxicity if we would be able
to determ ne that or has that been determ ned based on
ser unf?

DR. SHANE: | think it's dangerous | ooking
for red cell because you are | ooking at a cell that is
in various states of dying however long it's been
t here. In people with the TT, the double nodified
allele of MTHFR, their folate distribution of red cell
is very different usually than in people with the so-
called normal. They have a different folate
di stribution.

Thi s does not seemto be that clear cut that
you have this difference in tissues but you do find in
the red cell. That may just reflect that whatever
enzymes are in the red cell during this period in
circulation is gradually dying and you are |o0sing
enzyme activities, cytosolic enzyne activities. I
don't think the red cell is a particularly good
i ndi cator of toxicity. O hers may have a specific

exanpl e where they think it m ght be but | can't think
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of any.
DR. RICE: So you woul d use the seruml evel ?
DR SHANE: | would not wuse those as
neasures of toxicity. | don't think a high |evel of

folate is an indication of toxicity. The only concern
|"ve really had about toxicity per se was that it's
just never been |looked at. As | think Jimnentioned
bef ore, people have not been exposed chronically to
very high levels of folate in the past. You woul d
have to take every pill in a bottle of vitamn pills
to achi eve negadoses of fol ate.

DR. GUI DI CE: Thank you.

Dr. Geen.
DR. GREEN. | have two coments. First of
all, in relation to the question that Dr. Crockett

rai sed and was addressed by Dr. MIls with respect to
the at-risk population in terns of B-12 deficiency
anong wonen of reproductive age and that is nmerely to
point out in addition to that nunmber which is in the
order of about 10 percent of all patients wth
perni ci ous anem a that there is a distribution anong
those that is different according to ethnic group
according to several studies, npbst notably that of
Carmel and Johnson who denonstrated that the

occurrence of pernicious anem a anong the Hi spanic
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popul ati on and the black population tends to affect
ol der and, in particular, femal e patients.

Then just a brief addition to Dr. Shane's
coment . This is actually contained in the
information that was distributed as preparatory
information for this hearing with respect to the
protective effect of the common MIHFR pol ynor phi sm

It has been denonstrated not only for col on
cancer but also for acute |ynphoblastic |eukema in
children that the conmmon TT honbzygous nutation or
pol ynmor phi sm confers sone protective effect wth
respect to the occurrence of acute |ynphoblastic
| eukem a. To ny know edge, there has been no
denonstration simlar to the one that Dr. Shane
referred to with respect to the protective effect of
folate in those individuals who are TT.

In other words -- no, |'m sorry. Let me
change that and say the protective effect of folate in
those individuals who are CC who would appear
ot herwi se to be at increased risk.

In other words, to clarify this, as long as
the TT individuals have adequate folate nutrition
since, as we heard fromDr. Shane, their folate | evel s
are generally lower, as long as they have adequate

folate, then they have the additional conferred
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protection agai nst colon cancer. |'mnot aware of a
simlar study with acute |ynphobl astic | eukem a.

DR. GUI DI CE: Thank you.

Dr. Tobert.

DR. TOBERT: Wth regard to Dr. Shane's
poi nt about the lack of clinical trial data with high
doses of folate beyond the U K MCtrial, | just want
to make the conmittee aware there i s an ongoing tri al
bei ng conducted in Oxford, the so-called SEARCH tri al
That trial is designed to test the honobcysteine-
| oweri ng hypot hesi s.

It started in 1998, 12,000 patients being
random zed to a two-by-two factorial, but the arm of
interest here is to two mlligrams of folic acid but
it's with one milligramof B-12. Still, it's 6,000
m ddl e aged people who are getting 2 mlligrams of B-
12. Those data should be reported in 2005.

DR. GU DI CE: Thank you. W have tine just
for a couple of conments. | think Dr. Rader had a
guestion or a conment but | think Dr. Shane has a
direct response to the conment that was just nade so
pl ease go ahead.

DR. SHANE: | would just like to add that
the VISP trial, which was concluded which was on a

nore el derly popul ation, stroke recurrence rate. |'m
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not sure if it's published its data but it will have
data on 3, 600 people, | believe, who have been exposed
tosimlar levels of folic acid. As far as |' maware,
t hey have not found any toxicities associated with the
adm ni stration of folate.

DR QU D CE Dr. Rader.

DR. RADER: | had a very short question for
Dr. MIls. | was interested in your conments about
the Wald paper. Wen you recogni zed the inadequate
| ength of duration of sone of the studies, when you
t ook those out were you able to recal culate the data
that was left that was adequate to see if those two
| i nes were going to be possi bly super inposable or, at
| east, nore parallel?

DR. MLLS: No, but I would be happy to have
you do that if you would be interested.

DR. RADER | may take you up on that
Thank you.

DR GU D CE Thank you. 1'd like to thank
all of the speakers for the very informative talks
this norning. We'll take a 10 m nute break so that we
can then hear fromthe sponsor. Thank you.

(Whereupon, at 10:25 a.m off the record
until 10:37 a.m)

DR. @U D CE: Wul d everyone take their
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seats, please. W would |like to go on with the rest
of the norning session. Please take your seats so we
can get started. Thank you.

| would like to also welcone one of our
committee nmenbers, Dr. David Hager. dad you could
make it.

The rest of the norning session focuses on
i nvited sponsor presentations. The first speaker wll
be Dr. Andrew Friedman who is director of Wnmen's
Heal t h Care Research at Ortho-McNeil. He will present
a proposal background and overvi ew

Dr. Friedman

DR.  FRI EDVAN: Thank you, Dr. GCuidice,
nmenbers of the panel. Good norning. On behalf of our
organi zation, we are pleased to have this opportunity
to review our proposal for a conbined ora
contraceptive-folic acid product.

| just wanted to remnd the conmttee
menbers that this is actually not a typical advisory
committee nmeeting where you may be asked to revi ew NDA
data to meke decisions or recomrendations about
whet her to recomend approval of a drug or whether to
remove the drug from the narketpl ace. Rat her, the
purpose of this neeting is to review a concept. In

this particular situation it's the concept of
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combining folic acid with an oral contraceptive
product .

Now, at first blush this concept nmay appear
to be counter-intuitive. Wy would sonmebody want to
conmbine sonething that prevents pregnancies wth
sonmething that prevents birth defect? Initially it
doesn't seemto nmake sense, but as you'll hear through
our series of speakers throughout the remai nder of the
norni ng. This concept makes perfect sense.

Folic acid preventable neural tube defects
are still occurringinthe United States. W' ve heard
that froma variety of speakers this norning. Such a
conmbination product wuld be able to prevent
additional neural tube defects. W are not here to
di scuss the clinical developnment plan which will be
di scussed with the FDA at a | ater date.

Now, such a conbination product would be
used primarily by wonmen who elect to wuse oral
contraceptives as their nethod of contraception and
who are currently not taking multivitamns or folic
acid containing supplenents. This would be the
primary target popul ation.

Over the next hour to hour and a half we'll
be hearing information and data from a variety of

speakers to support the need for such a proposed
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product . Il will initially address with you our
proposal background and overvi ew.

After | speak you will hear fromDr. Godfrey
Cakl ey who is the forner Director of the Division of
Birth Defects and Devel opnental Disabilities at the
CDC and currently visiting professor in the Departnent
of Epidemiology at the Rollins School of Public
Heal th, part of Enory University.

| should add that Dr. Qakley is a recently
el ected nenber of the Institute of Medicine. Dr .
Cakley will be talking to you about the efficacy and
safety of folic acid for the prevention of neural tube
def ect s.

Fol l owi ng Dr. Qakley's tal k you'll hear from
Dr. Anna Maria Siega-R z who i s Associ ate Prof essor of
Mat ernal and Child Health and Nutrition at the School
of Public Health at the University of North Carolina
in Chapel HlIl. Dr. Siega-Riz will talk to you about
the need for increased folic acid intake anong
reproducti ve- age woren.

Dr. Andrew Kaunitz will then address the
group. Dr. Kaunitz is Professor and Assistant
Chairman of the Departnment of (Qbstetrics and
Gynecol ogy at the University of Florida Health Sci ence

Center and has worked on sone of the ACOG practice
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bulletins as they pertain to oral contraceptive use.
Dr. Kaunitz will address the group on ora
contraceptive use in the United States, pregnancy
i ntendedness and its relationship to folic acid
i nt ake.

| will thenreturn to the podiumand present
a brief summary and sonme concl udi ng renarKks.

W' ve heard about neural tube defects this
nor ni ng. In the United States they are the second
nost conmon group of serious birth defects, second to
cardi ovascul ar birth defects. The neural tube forns
in the enbryo between days 18 and 28 follow ng
fertilization. Failure of the neural tube to close
will result in a neural tube defect.

This slide shows two rather disturbing
pi ctures of the nore conmon neural tube defects, spina
bi fi da and anencephaly. Spina bifida occurs when the
neural tube fails to close, the lower portion of the
neural tube fails to close.

The majority of these infants will survive
approximately 80 to 90 percent, but this is a life-
altering congenital anomaly often leading to | ower
body paralysis and sensory |oss, |oss of bowel and
bl adder function, hydrocephal us which in turn nay | ead

to nultiple operations and nultiple hospitalizations.
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There i s i nmeasurabl e personal and fanmi |y cost caused
by children and those around themwho are affected by
thi s disorder.

The average total lifetime cost for nedical
care for this disorder has been estimated to exceed a
half a mllion dollars, and exceeds nore than a
mllion dollars in many instances.

In contrast anencephaly results when the
upper portion of the neural tube fails to fuse and, in
fact, the majority of the brain and brain substance
fails to form |In this instance the children -- this
is auniformy fatal disease with fatality occurring
either early in pregnancy ending in m scarriage, |ater
in pregnancy ending in stillbirth, and in rare cases
where there is a live birth, there will be death
shortly thereafter.

W' ve heard this nmorning from a nunber of
speakers how folic acid may actual |y prevent the vast
majority of neural tube defects. These are largely
prevent abl e by adequate intake of folic acidif folic
acid is started prior to pregnancy, and that's a very
i nportant point in terns of when folic acid should be
start ed.

W' ve heard estimates this nmorning from a

nunber of speakers that the approxi nate rate of neural
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tube defects in the United States is about one in
1,000 or 10 in 10,000. There are estimtes that may
be hi gher or I ower than this but this is the generally
accepted rate.

W' ve also heard fromDr. MIIs and you'l
hear later fromDr. Qakley that through intervention
trials we knowit is possible to decrease the rate of
folic acid-preventabl e neural tube defects down to at
| east 6 per 10,000 and possibly lower than that.
Agai n, maxi numbenefit is achi eved when folic acid is
started prior to pregnancy.

This slide shows atineline of the events of
pregnancy, when it occurs, when it's diagnosed, when
t he neural tube closes, and when a wonen is likely to
see her health care professional for an initial
prenatal visit.

Here you can see that conception occurs
around the time of ovul ation, about two weeks after a
wonman's | ast nenstrual period. Two weeks after that
a woman woul d have missed her first nenses. Thi s
woul d be the first tinme that pregnancy coul d possibly
be diagnosed but the neural tube developnent is
al ready well wunderway, already starting to close
shortly after that. In fact, neural tube closure

occurs by about day 28 to 30 after fertilization or
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sonme six to six and a half weeks after a woman's | ast
nmenstrual peri od.

Now, those of you in practice or who have
gone to obstetrician gynecol ogi sts or nurse m dw ves
for care for pregnancy realize that when you call to
make an appointnment to see your health care
prof essional, the usual tinme one has to wait unti
seei ng your professional is about four weeks fromthe
time of your phone call.

So even if the diagnosis is made ri ght when
the period is mssed, the usual time for a first
prenatal visit at the very earliest is about eight
weeks or after the neural tube has closed. Now this
is a problem because folic acid should be started
bef ore conception in order to have maxi mumbenefit in
reduci ng neural tube defects.

Once a worman i s pregnhant she cannot rely on
her health care professional for tinely counseling
about the inportance of periconceptual folic acid.
This wonan would not receive a prescription for
prenatal vitam ns early enough to mnim ze her risk of
having a neural tube affected child.

Based on an extensive amount of clinica
trial data, some of which you ve heard through

speakers this norning, sone of which you will hear
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from Dr. Godfrey QGakley, the U S. Public Health

Servi ce devel oped a reconmendation in 1992 that all
wonen of reproductive age consunme 400 m crogranms of
folic acid daily.

The Institute of Medicine reaffirnmed this
recommendation in 1998 when they suggested that all
wonen of reproductive age consunme 400 m crogranms of
synthetic folic acid in addition to a diet rich in
natural folates. A nunber of medical, nursing, and
ot her professional organi zati ons comrittedto maternal
and child health have enbraced this recomrendati on
Some of these organizations are shown here on this
sli de.

| would like to give a brief overview of
folate and folic acid. | cannot do it to the
expertise of Dr. Shane, but | will just give a broad
overview to just tell you sone of the nost pertinent
facts and how these ternms have been used
i nt erchangeably, sometinmes incorrectly so.

As you've heard, folic acid, or folate, is
a water soluble B vitam n that cannot be synthesized
in humans so it requires intake through the diet. It
is found in a variety of foods, some of which are
shown up here, fruits, green |eafy vegetables, etc.

Actually, the darker the green <color of the
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vegetabl es, the nore folate is contained in those
veget abl es.

As we've heard, folic acid is a synthetic
formof folate and i s nore bioavail able. Al nost two-
fold nore bioavailable than natural folate found in
foods. Wth chronic use or ingestion, folate can be
stored in the body primarily in the |iver where about
hal f of the stores are kept and also in the red bl ood
cells. The red blood cells then are a good proxy or
mar ker for tissue stores of body folate. As we've
heard, folate is required for a variety of chem ca
reactions as a coenzynme, nost notably DNA synthesis.

This is aslide that you will see t hroughout
the series of tal ks that you hear this norning. Wat
it depicts are the interrelationships between folic
acid intake, changes in blood |evels of folate, and
decreases in neural tube defects.

Serum and red blood cell folate are
correlated after equilibriumis reached so after a few
nmont hs of folate or folic acid regul ar suppl ementati on
or use. Throughout the talks that you hear this
nor ni ng, references will be made to both serumand red
blood cell folate levels where data exist. Bot h
| evel s are consistent and rel evant markers of folate

st at us.
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There are a nunber of ways that an
i ndi vidual can obtain folate or folic acid through
di et, supplenent, or prescription use, and those are
shown on this slide. One can obtain folic acid
through a prescription drug. Qbstetrici an,
gynecol ogist, famly practitioners and nurses nost
commonly would do this with prenatal vitam ns which
contain up to 1,000 mcrogranms of folic acid or one
mlligram

I n addi ti on, probably nore inthe henat ol ogy
worl d, pure folic acid can be prescribed and also in
i nternal nedicine treating hyperhonocystei nem a pure
folic acid can be prescribed again at a dose of 1,000
m crogranms per tablet.

Many of you also are famliar wth
nonprescription ways to obtain folic acid such as
vitam n suppl enents bought over the counter at the
pharmacy or health food store, and nany of these
preparati ons have between 400 and 800 m crograns of
folic acid in them

W' ve heard about fortification of ready-to-
eat cereals by Dr. Yetley and al so about the grain
fortification programwhi ch was mandat ed by the FDA in
January of 1998. These are additional ways that one

could obtain folic acid through the diet. Finally,
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one can obtain folates through natural food sources
such as the short list that | showed previously.

So let's look at how successful sonme of
t hese ways have been to increase folic acid intake
anong reproductive aged worren. Regarding the intake
of folic acid through suppl ement use or prescription
products, the March of Di nes has conducted an annual
survey since 1995 to determne folic acid awareness
and nultivitamn use in reproductive aged wonen.
W' ve seen sone of this data earlier this norning.

These educational efforts are trenmendously
i mportant. It's inportant to keep reinforcing the
nessage that folic acid is inportant and how it's
important and to do this through public education
awar eness canpai gns shoul d be conti nued.

Al t hough the data showed this norning was
conpelling in that awareness has increased, as was
stated also earlier this norning, the use of folic
acid containing vitam ns and suppl enents has remai ned
relatively flat at about 30 percent of reproductive
age wonen. So despite these aggressive canpaigns, it
is unlikely that further efforts will dramatically
increase the use of folic acid supplenents in the
general popul ation. The reason for this is really

quite clear. It is very hard to change behavi or.
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Even with education it is very hard to ask
someone to do sonething new, sonething different
something they are not already doing. Dr. Yetley
actually raised this point when she tal ked about the
i mportance of the grain fortification program that
it's a passive program It increases folic acid
consunption w thout people having to do anything
differently.

Speaking about the grain fortification
program | think we've heard a | arge anount of data
this nmorning. W'I|l hear sone additional data |ater
this norning that this program has been very
successful . We've heard data to suggest that the
estimated increase in the daily intake of folic acid
has risen by about 200 m crogranms per day and that
this, in turn, has led to a decrease in neural tube
defects on the order of 23 percent. W' ve heard ot her
estimates of 19 percent, 20 to 30 percent. The bottom
line, though, is that this program has claimed somne
significant successes.

However, as Christine Lewis and others from
the FDA have stated in a relatively recent article,
the estinmate is that the npgjority of reproductive age
worren still consune |less than the U.S. Public Health

Servi ce recomrendat i on of 400 micrograns of folic acid
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daily. In fact, their estimate in this paper in 1999
post-fortification was that 68 to 87 percent of wonen
still do not consune this U. S. Public Health Service
recomrendat i on.

In fact, the authors go on to concl ude that
there is a need to explore ways to inprove folate
intake in targeted subgroups. Specifically
reproductive age wormen while not putting other
popul ati on groups at risk for excessive intake.

Two years after this article canme out,
aut hors fromTufts and t he FDA concl uded t hat no | evel
of grain fortification would ensure that all wonen of
reproducti ve age woul d consune 400 m crograns of folic
acid through diet alone. This conclusion underscores
t he need for additional vehicl es, passive vehicles, to
deliver folic acid to reproductive age wonen who
consune | ess than 400 mi crograns daily.

Toward this end, we propose an oral
contraceptive folic acid product as one nore way, one
nore vehicle to neet the nedical need as stated by
Lewi s and col | eagues and supported by other authors to
target wonen of reproductive age who consume | ess t han
the U S. Public Health Service recormmended amount of
400 m crograns of folic acid daily.

There are nany of these wonen out there as
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we have discussed. These wonen can be easily
identified through a sinple question about whet her or
not they use supplenents or multivitam ns. Once they
are identified oral contraceptives are a |ogical
vehicle to deliver folic acid.

Oral contraceptives, as you will hear from
Dr. Kaunitz, are the nost conmmon net hod of reversible
contraception in the United States. Over 16 nmillion
wonen currently use oral contraceptives so with such
wi despread wuse oral contraceptives would be an
appropriate vehicle to deliver folic acid and reach a
| ar ge nunber of wonen in the target popul ation.

Such a product would be available by
prescription only so it would be highly regul ated and
controlled. Both the quality of the raw materials,
the folic acid as well as the sex steroids, as well as
who gets the prescriptions. They would be under the
care of a health care professional and supervi sion.

Thi s product would help, inpart, tofulfill
an unnet medi cal need in reproductive age wonen and,
as nentioned earlier, would be targeted to those
reproductive age wonmen so it would not be given to
children or those above the age of 50.

These conponents, oral contraceptives and

folic acid, have been w dely studied throughout the
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years and have established efficacy and safety. O al
contraceptives have been on the market for 43 years.
Oral contraceptives are the nost studi ed nmedi cationin
U. S hi story. Their efficacy is very well
establ i shed, and they have a good safety profile.
Folic acid, as we've heard fromour speakers

t his norning, reduces the ri sk of neural tube defects,

and thereis still the possibility that further neural
t ube defects could be elimnated or reduced. It also
has an excellent safety profile as | wll speak

briefly to and Dr. Qakley will speak nore extensively
about .

Folic acid as a prescription product was
first approved by the FDAin 1946. |It's been approved
for 57 years as a drug at the 1 mlligramdose. There
are nore than 1 billion person years of use of doses
that are at | east 400 m crogranms a day. This product
has a wi de therapeutic index. W've heard about no
known toxicity this norning.

In fact, CGoodman and G I nman, the textbook
used by nedi cal students and physi ci ans t hroughout t he
country, states that oral folic acid usually is not
toxic. Even with doses as high as 15 mlligrans a day
there have been no substantiated reports of side

ef fects.
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| should nmention that in 1986 CFSAN, the

group fromthe FDA that regul ates food and suppl enent
use, established aregistry for voluntary reporting of
adverse events for vitam ns and ot her suppl enents. To
date there is not a single report of folic acid
toxicity in this registry.

Now, al t hough underreporting may explain in
part sone of this finding, underreporting al one cannot
explain zero reports. In contrast, look at vitamn A
whi ch has nunerous reports of toxicity reported in
this registry.

| would like to conclude with ny last two
slides by just summng up why this nakes sense. An
oral contraceptive folic acid product would ensure
that the proposed popul ati on woul d have an intake of
400 mcrograns of folic acid daily. This is the

anount recommended by the U S. Public Health Service.

It would not change any pill taking
behavi or. This is one of the nost conpelling
argunments that | can present to you. It would provide

increase in folic acid to targeted wonen with | ow

i nt akes through a passive neans so it will work.
Conmpliance is known to be better with one

pill rather than two so conbi ning these products into

a single tablet would actually inprove conpliance and
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use and would have a further inpact on reducing the
neural tube defect rate.

This would be a highly controlled and
regul ated product. It would only be dispensed by
prescription only and under health care professional
super vi si on. W're talking about a dose that is
al ready present in suppl enents that can be bought over
the counter wi t hout supervision and without
regul ati on.

Each conponent, as |'ve nmentioned, has good
to excellent safety profile. The risks, as we've
di scussed a little bit this norning and as we'll get
into a little bit mre with Dr. QGakley's talk,
associated with an increnmental dose of 400 m crograns
of folic acid are negligible, if any, in this proposed
popul ati on of reproductive age wonen.

So, in sunmmary, oral contraceptives are
wi dely used by the target popul ation and would be a
convenient and effective vehicle to co-admnister
folic acid. It would provide the recommended 400
m crogranms of folic acid on a daily basis and woul d
further conplenent efforts by the U.S. Public Health
Service a variety of professional and nedical
organi zations to further reduce the incidence of

neural tube defects in our country.
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Thank you for your attention, and at this
time | would like to introduce Dr. Godfrey Qakl ey who
will present the efficacy and safety of folic acid for
t he prevention of neural tube defects. Thank you.

DR. QAKLEY: Thank you. |'mdelighted to be
here to talk about an opportunity to increase the
prevention of birth defects in our country. As a way
of a disclainmer, let me indicate that when | was the
Director of the Birth Defects Division at CDC, | was
trying to figure out how coul d we get nore young wonen
to consune folic acid. The idea of putting folic acid
incontraceptive pills cane, | ed to conversations with
Dr. Mchael Cafferson, and Dr. Cafferson and | are the
co-inventors on the patent.

Now, let's get down to business. | would
like to discuss and go briefly over ny conments today.
|"mgoing to reviewthe efficacy. Folic acid has been
shown in random zed control trials to prevent spina
bi fi da and anencephal y.

In contrast to many drug situations, there
i s enornous effectiveness data al ready out there. CDC
conducted a comunity intervention trial wth 400
m crogranms of folic acid that involved over 200, 000
wonen before they were pregnant and there were

remar kabl e reductions in NTDs.
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You heard about the grain fortification
program today that has exposed nore than a billion
people to extra folic acid and what we've seen is a
decrease in both Canada, the United States and, not
shown earlier, but in China and Chile reduction from
this. W know effectiveness works.

Finally, I'lIl talk about safety. As Dr.
Friedman said, this is a safe drug the way this
product is proposed, which would be to put it in
another drug that is wused and supervised by a
physi ci an as anot her | evel of protection for wonen of
reproducti ve age.

Then for the part of the population that is
not worren of reproductive age, by targeting sexually
active wonen this will give no nore folic acid, not
one single mcrogram of folic acid to anybody 50 or
ol der or anybody that's a child.

| would Iike to share a data driven dream
That is, we don't have Congenital Rubella Syndrone in
this country anynore, and it 1is a remarkable
achievenent of Anmerican pediatricians, Anerican
i ndustry, American health care, parents, everybody.
W al nost don't have any cases now, and they happen
only when they are inported. W' ve been a remnarkable

Success.
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| think we now have the data to allow us to
know that if we get enough folic acid into enough
wonen, we can achieve the total prevention of folic
acid preventables, spina bifida. | amdelighted to be
here to try to help nove this al ong.

| f I needed any encouragenent, and sone of

you know | don't need nuch encouragenent on this
topic, but if | needed any encouragenent on this
topic, | visited the Spina Bifida Associ ation picnic,

t he holiday picnic 10 days ago.

| had the opportunity to sit at ny table
with a young couple who didn't know about folic acid
before they got pregnant, and they had a four-nonth-
ol d daughter with spina bifida. This young child had
al ready had at the age of four nonths five surgeries
t o have her shunts revi sed and had had surgery rel at ed
to her club feet.

This is just arenmnder that thisis abirth
defect that can't be cured. It nust be prevented.

Dr. Friedman has shown you this slide
bef ore. I'"'m going to be talking about the
rel ati onshi p between the i nt ake and t he heal t h out cone
neural tube defects at first.

O course, Dr. Milinare has shown you a

slightly updated version of this slide. Sincel stole
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my version from him about six nonths ago, it's not
gquite as slick as his, but you ve seen this slide
before, and |"'mgoing to nostly tal k about these two
yel l ow bars and this yell ow bar here.

This is an amazing slide. In ny viewthis
is a slide that is worthy of generating the nobel
prize for Professor Wald and his col |l eagues. The MRC
just put out a press release after | ooking at their
funded studies for the |l ast 70 years, and they said in
t he nodern nmedi cal times this was one of the five nost
i nportant studies that they actually supported.

To get into this slide you had to be a wonan
who previously had an affected child wi th anencephal y
or spina bifida, and you had to be agreed to be
random zed into a two-by-two design in which half of
t he worren ei t her got 4,000 m crogranms of folic acid or
they didn't. Anobng the wonen who did not get 4,000
m crogranms of folic acid, their rate of NITDs were 350
per 10,000 or, if you like percentages better, 3.5
per cent .

Anmong t he worren who got 4, 000 m crograns of
folic acid, there was a 75 percent reduction down to
1 percent. It's clear a powerful protective effect
denonstrated in a well done |arge random zed contro

trial. It makes the point that not all spina bifida
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and anencephaly are prevented by folic acid but an
awmful lot of it is.

That data led the CDC two weeks after the
study was published to put out a guideline that was
nmentioned earlier that all women who previously had an
af fected chil d when they were pl anni ng to get pregnant
shoul d consune 4,000 m crograns of folic acid a day.
So, there are wonen out there who on a regular basis
are taking 4,000 mcrogranms a day. There is sone
exposure to that dose and it continues to be
considered to be a safe dose.

Then the second random zed control trial
came. This was roughly 2,500 wonen who cane to their
doctor before they got pregnant and agreed to be
random zed into a group in which they either got
Roche's at that tine current prenatal vitam n with 800
m crogranms of folic acid or none.

As you can see here, the rates because it's
in the general population they are |ower, but anpong
t he wonen who did not get the folic acid containing a
multivitamin it was about 30 per 10, 000. In this
study there were no cases in the treated arm Both
the MRC study and this study were called off early by
the data mning conmttee because they were both so

power ful protected studies.
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Those two studies and sonme of the case
control evidence that Dr. MIIs and others talked
about | ed the Public Health Service, the CDC, the N H,
and the Food and Drug Admi nistration to issue on
Sept enber 11, 1992, the MWR report that recomrended
that all wonen get 400 m crograns of folic acid a day.

You' ve seen this before so naybe |I'll save
alittle time and nove to the third study. This is
the effectiveness study. W nove fromefficacy which
has been denonstrated to showing that we have
ef fectiveness. These are data fromthe |arge China
study where there were over 200, 000 wonen in two parts
of the country.

In the northern part of the country the rate
of NTDs is very high, one half of 1 percent of all
babi es have either anencephaly or spina bifida and
infant nortality, as it were, of five just fromthose
two birth defects when these babies die. The other
part of the study was done in the southern part of
China where the rates are about |ike what they are
here, about one per 1,000 or 10 per 10, 000.

One notivation for doing this study is that
al though the Public Health Service nmade policy that
all wonmen should get 400 microgranms of folic acid,

there wasn't a single study in which wonen had
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actually gotten only 400 mcrograns of folic acid.
One random zed control trial had folic acid at 10
ti mes that dose and t he ot her random zed control trial
had not only 800 mcrograns but it also had
multivitamns with it.

Then all the case control studies, the
observational studies were nostly of wonmen consum ng
a nmultivitamn. O course, in this country a
mul tivitam n has 400 mcrograns of folic acid but it
al so had extra vitamns.

So this study was done in part to | ook at
woul d just 400 microgranms of folic acid a day have t he
protected effect that we sort of deduced that it
woul d, and there is extrene good news here. As you
can see fromthe northern parts where the rates were
hi gh t he worren who were highly conpliant, their rates
dropped from 50 to 7 per 10,000, nore than an 85
percent reduction.

I n the south where the rates were | ower they
dropped from 10 to 6 per thousand anong the highly
conpl i ant. So here we have efficacy data --
ef fectiveness data that is highly supportive of the
notion that folic acid prevents birth defects.

We've had a lot of discussion on what has

happened with fortification this norning. | think
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won't say much other than to note that | don't think
it has come through quite as clear in all the
presentations this norning but for many years cereal
conmpani es have been able to voluntarily add vitam ns
to their products. Totals had 400 m crograns of folic
acid since the mddle '70s.

But what is tough to break out from the
bl ood data post-fortification is the changes that
ot her cereal conpanies have made in their products.
To make a long story short, there used to be five
products that had 400 mcrograns of folic acid per
serving, and now there is sonme place between 50 and
100 so increased consunption occurred passively by
peopl e not changing their brands but just by their
brands having nore folic acid in them

Having said all of that, there seenms to be
a pretty good agreenent by nost people that the
current consunption is about 200 microgranms. Think
about that as a statistician for just a mnute. |If
the nedian is getting 200, that neans 50 percent are
getting |ess than 200. | nean, there are clearly
wonen -- nost of the wonmen still are not getting the
200 microgranms to say nothing of the 400 m crogramns
t hat is still t he Publ i c Heal t h Service

reconmendati on.
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Now, you've seen these data from Dr.
Mulinare. This is the prefortification level. This
is the transitional tine. This is the after
fortification anmong the nine birth defect surveillance
prograns that try to do a good job of counting the
prenatal |y di agnosed and term nated pregnanci es.

These are data fromthe birth certificate
studies so the rates are a bit |ower, but | think they
respond to one of Dr. Rosenberg's questions in the
sense that these are the years when fortification
happened, and since fortification it seens to be a
plateau. It looks like it actually did happen. W
got it over 18 nonths to 36 nont hs and t hen we haven't
seen further decreases in NIDs.

Now, we had a whol e tal k by t el ephone on t he
Nova Scotia data, and | was glad to hear nore details
on that. | only have one slide, but |I think it's a
very inportant study because it was an island, very
intensive look for all cases of NIDs. O course,
before fortification roughly 26 per 10,000 and after
fortification roughly 12 per 10, 000. I, like the
former speaker, think that is too high.

| f we've denonstrated in China that we can
get dowmn to six, and | agree with Dr. MIIls that naybe

the nunber might be five and we really don't know
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whether it's five or one or seven or what it is, but
| believe we can do better and certainly in Canada
this is a nice observation that nore folic acid would
further reduce the incidence of these birth defects.

These are data from Quebec which al so has a
very good prenatal diagnosis follow up systemin place
so they can add not only the children with NTDs at
birth, but those that were prenatally diagnosed and
termnated. This study is about 10 tines as big as
t he study fromNova Scoti a j ust because there are nore
peopl e in Quebec than there are in Nova Scoti a.

As you can see, essentially the sanme data.
The rates before around two. The rates after |ike
shortly over one. O course, it happens and then it
kind of plateaus. It looks like we're not going to
get anynore benefits fromfortification.

Now, let me talk about the other part. |
t hi nk we' ve denonstrated that with the health outcone
of NIDs, there's no question that folic acid is
effective and efficacious. Now, we also propose and
ot hers have proposed that by seeing that relationship
bet ween pl asna folate or serumfol ate you can predict
t he reduction in NTDs.

These data were shown to you by Dr. MIIs in

a slightly different format. They were shown in a
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curvol i near because they had |inear coordinates. Dr.
Wal d graphed these sane 50,000 -- the data fromthe
50, 000 pregnancies in Dublin, and he used a |og-Iog
scal e.

The reason for using that log-log scale is

that the slope of this lineis such that if you doubl e

the plasma or red cell levels, you are approxi mately
half the NTDrate. 1'Il say it again. |f you double
the blood cell, the plasma or serum fol ate or doubl e

the red cell folate, you are approxinmately half the
NTD rat e.

You can see that that occurs all across the
rat her comon | evels of plasma or folate in Dublin
This is primarily a nonsuppl ementi ng popul ati on and a
popul ati on before -- no fortification and they didn't
t ake suppl enents.

As Dr. MIls pointed out, we really don't
know what the shape of this curve is out past 10
nanograns per nL. O if you multiplied that by 2.224
in the other units. So we don't know what it is out
here. Maybe we'll find out one day, but we can't do
a random zed controlled trial to figure out what that
i s because that woul d be unethical.

Now, a question that we will be asking the

conmmittee is what is the evidence that there woul d be

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

128

resi dual effect after you stop taking an OCwith folic
acidinit. Everybody seens to understand if you are
taking it and you got pregnant while you were on it,
you woul d be protected. You would be as good as ot her
wonen taking 400 micrograns.

These are data from some Dutch wonen of
reproductive age, 70 percent of whomwere taking CCs.
At baseline they have five nanogranms per niL folate
| evel s and they took 500 micrograns of folic acid a
day. In just four weeks -- just four weeks they had
a level that was nore than twice what it was at
baseline. Even in the first cycle it would be good
news and protection.

Ei ght weeks after stopping they still have
a plasma level that is roughly twice what it was at
basel i ne so even ei ght weeks after these wormen on the
average woul d have about 50 percent fewer babies with
NTDs t han they woul d have had if they had never taken
this product.

These data are fromstudies in nen and a few
wonen after having a heart attack. | don't show t hem
to you to be representative of young wonen, but | do
show them to you because these are data that are
currently avail able that show at baseline |evels of

6.8, these nen and wormren were fed 400 m crograns for
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three nonths so it's a three-nonth study. Then they
were taken off for three nonths and nmeasured again.

Even after three nonths off here the dose
was 400 micrograms, there is roughly a 50 percent
i ncrease suggesting that these wonen, if these were
wonen who had been on a contraceptive pill, woul d have
a 25 percent lower risk of having a child with an NTD
if, in fact, they had been taking such a product |ike
this before they got pregnant.

Now, | want to tal k about the safety for a
bit. Folic acid has an excellent safety profile.
Hard to dream of a drug with a nore safe profile.
It's been avail able by prescriptioninthe 1 mlligram
| evels for 57 years. It is currently reconmended to
wonen who previously had an affected child to take
4,000 m crograns a day when planning a pregnancy.

| agree with Dr. Shane there is no data to
suggest that this drug is toxic in any way. A study
that | alnmpbst mentioned in answer to sonmeone's
guestion is that there is a study in Boston at the
time of birth in which women -- it was a nutritiona
study, a history study, in which they | ooked at bl ood
folates on the fetal side and blood folates on the
nother's side, and they |ooked at it across |arge

differences in intake from no extra folic acid to
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6, 000 m crograns a day.

There was a three-fold concentration on the
fetus' side for serumacross that whole level. This
is set up for babies to get enough fol ate. Babi es
need fol ate because they need to nake cells, and you
can't make cells without DNA, and you can't make DNA
without folic acid, so this is set up that way.

Wth red cells it did just as Dr. Shane
suggested. It plateaued, and | forgot exactly where
it plateaued, but at sone |evel above a mlligram a
day it began to plateau in this group of wonen

So, we have all that data, but we al so have
the data fromthe random zed control trials which is
the usual data commttees ook at. And we have the
random zed control trial in England, the MRC study and
the Hungarian study and, again, no suggestion of
adverse effects from the consunption of 4,000
m crogranms or 800 micrograns.

O course, the | arge Chi nese study, 200, 000
wonen who took 400 mi crograns for around a year there
were no i ndi cation of any adverse effects. O course,
these children are being followed up by the CDC in
order to make sure and to be able to tell if there
m ght be sone unexpected effect, but so far nothing

has been reported.
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Now, let's talk about this tol erabl e upper
[imt abit. It is true that the Food and Nutrition
Board, whil e maki ng policy for sonething that woul d be
to the whol e popul ation, not a health care provider,
set a tolerable upper intake level. They set it as
1,000 mcrogranms of synthetic folic acid for people
who woul d not be under a physician's supervision.

| think it's inportant, as Dr. Rosenberg
tal ked about, the data that were used. The data
essentially for this, as they said, |linmted evidence
that excessive folate nmay precipitate or exacerbate
neuropathy in vitamn B-12 deficient individuals.

Most of the data came from studies, three
cohorts in the late 40s and early 50s in which people
wer e di agnosed with pernicious anenm a who were bei ng
adequately treated with liver extract, and they were
deliberately taken off of an effective therapy and
given large doses of folic acid because they thought
at that tinme maybe folic acid would prevent this. The
doses ranged from 5,000 micrograns a day to 50, 000
m crogranms a day.

Never any discussion about toxicity from
that |evel of exposure. O course, if you take
sonmeone off an effective therapy, and you treat them

with a drug that is not the effective therapy, and

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

132

it's a serious disease |like pernicious anem a, they
are going to get sick again.

It turns out 25 percent of these people
didn't get sick again. Probably had fol ate deficiency
or something. A third of them got sick again with
t heir neuropathy but no anenmia. A fourth got both and
anot her fourth got the other. These are the data that
| ead to the hypothesis that there m ght be a masking
i ssue.

The point of this is that this is a very
cautious |evel. No one should have the idea that
consunming 1,010 micrograns of folic acid is going to
make anybody si ck. That is not the point of this
recommendat i on. | have been in circles where |
t hought that was m sunderstood so | just wanted to
make sure that people understood what the quality of
t he data was.

Then there was the -- and the | owest dose
that this was observed was at 5,000 m crograns that
took a five-fold protective effect so that is where
t hi s upper i ntake | evel conmes fromof 1,000 m crograns
of folic acid.

And the office report fromthe |OMput this
statenent in their docunent. “In general, the

preval ence of vitamn B-12 deficiency in females in
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the chil dbearing age is very | ow, and the consunption
of supplenmental folate at or above the upper limt in
this group is unlikely to produce adverse effects.”
This is said for wonmen who are not seeing a
doctor to get nore folic acid. These are wonen who
get folic acid fromjust having fortified products.

So |l et me summari ze. The efficacy of folic
acid in lowering the risk and preventing neural tube
def ect s has been adequately denonstrated in well done
random zed controlled trials. W know it is highly
effective from studies done in comunities and the
eval uation of fortification programs in the United
States, Canada, and in Chile.

One point that | didn't make in ny tal k and
in the summary | just would like to respond to, and
that is when we try to figure out what is the |east
effective dose. For nme the question is what is the
| ease effective dose that will prevent al nost all of
the birth defects.

It is not the | east effective dose at which
you mght get five percent or 20 percent or 40
percent. It is the | east effective dose. Wat is the
| onest dose that we could get all. | agree with Jim
we don't know exactly what that is, but the default

position for the IOMand for CDC and the FDA still is
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400 m crograns.

On the safety issue, it is a safe drug nade
even safer in this situation because wonen are going
to get this extra folic acid under a health care
provi der's supervi sion. It's made safer for ol der
peopl e and children because no ol der person or no
child will get any folic acid fromthis product.

Vitam n B-12 deficiency in reproductive age
wonen i s unusual, and, as | said just in the previous
slide, even the Institute of Medicine thought that it
was very unlikely that wonen woul d have any adverse
ef fects fromgoi ng over a thousand m crograns of folic
acid a day.

Then the final bullet is wouldn't it just be
wonderful to prevent nore kids fromhaving folic acid
preventable birth defects, and that's what we can do
by having this product available to health care
providers and their patients. Thank you.

| got wound up just a little bit and |
forgot to introduce the next speaker. The next
speaker is Dr. Anna Maria Siega-Ri z who is a Professor
of Nutrition at the University of North Carolina,
Chapel Hill.

DR SIEGA-RIZ: It's a pleasure to be here

today. It's actually just a pleasure to be able to
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stand up. For some reason this doesn't seemto be
going as we would like. Can we get ny next slide,
pl ease? Well, good, maybe this will be a stretch
break, and people can nove around a little bit. That
m ght get you awake. Here we go. This is ny slide.
There we go. Perfect.

So I'm going to be talking to you today
about fol ate status anobng wormen of reproductive age.
|"ma nutritional epideniologist by training, and I
actually focus on the perinatal period.

There's three points to be nade with nmy tal k
today. Basically ones that you have heard in slightly
different versions from our previous speaker, but
basically that we can obtain folic acid through diet
or multivitam ns. Second, that the fortification
program has really not benefitted everyone equally.

There are still many individuals that do not
consune the Public Health Service recommendation of
400 micrograns on a daily basis. And the fact that we
can actually identify womren with lowfolic acid intake
by using sone sinple questions.

| believe it's inportant to keep in mnd
t hese rel ationships shown in this slide and that the
previ ous two speakers have also alluded to. [|'Ill be

tal ki ng about each one separately.
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So when we are | ooking at the relationship
bet ween the dose of folic acid and red bl ood cell or
serumfolate |levels, we have this nice study done by
Wal d and col | eagues t hat actual |y provi ded i ndi vi dual s
with varying | evel s of folic acid for three nonths and
t hen measured serum fol ate | evel s.

As you can see fromthis slide, there is
actually a very nice increnmental increase in median
serum folate levels with increasing dose of folic
aci d. And as has previously been shown, wth 500
m crograns of folic acid given inperfectly every ot her
day -- | think Dr. Qakley just presented the results
given on a daily basis -- but even having peopl e who
are not very conpliant take it every other day, you
still see after four weeks of treatnent a doubling in
the serum folate levels. And after discontinuation
for eight weeks, the levels are still el evated al nost
doubl e above what the baseline |evels were.

Now focusing on the relationship between
folic acid intake and NTDs directly w thout having to
go through increases in red blood cell or serum
fol at e. There was a nice study done by Moore and
col | eagues that was just published in the epideni ol ogy
journal that actually showed the rel ati onshi p between

total folate, folate intake from both diet and
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suppl ements and actual |y adjusted for bioavailability
and the risk of NTDs. As you can see in this slide,
it actually depicts a very nice decreased rel ati onship
with increasing dietary fol ate intakes.

In fact, for those wonen who took greater
than 1,200 dietary fol ate equi val ents conpared to t he
wonen in the | owest group, this was associated with a
77 percent reduction in the risk of NIDs.

| know you guys have seen this slide, but
you are going to see it a couple nore tines during ny
tal k. | just think it's phenonenal that we can
actually showthis very nice relationship between red
cell folate and the preval ence of NIDs. It has been
poi nted out several tinmes that we really don't know
how nuch further this decreased risk can go i f we nove
red bl ood cell folate out further.

Wl |, how do we know where we are as far as
in the United States? In order to nonitor both
dietary i ntakes and folate status inthe U S., we need
to acconplish that wth data from nationally
represented surveys. W are |ucky enough to actually
have two such data sets, the NHANES data set and the
continuing survey food intake for individuals.

The NHANES is very strong in the fact that

it collects not only dietary intake information, but
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al so upon nedi cal exam nation they collect blood so
that we can actually | ook at both red blood cell and
serum folate levels. The continuing survey of food
i ntake for individuals which was |ast done prior to
fortification in '"94 and '96 collected very good
di etary data and soci al denographic information.

| bring this up because these data sets have
actually been used to nodel the effect of what
fortification would have done to dietary i ntakes anong
wonen of reproductive age.

This was a nice study done by Christine

Lewis published in the Anerican Journal of dinica

Nutrition that actually used data from prior to
fortification, the NHANES 1988 to '94 data sets, and
the CSFI '94 to '96. They used the food consunption
patterns in those two surveys and then took the food
conposition tables that were associated with those
surveys and estimted the anmount of folic acid that
would have been contributed to the diet due to
fortification. They didn't reanalyze foods. They
just estinmated the effect.

Then they |ooked at based on those food
consunption patterns what would the percentage of
i ndi vi dual s who actually would neet the Public Health

Servi ce recomrendation just based on dietary intakes
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al one. What you can see is that for 11 to 19-year-
olds, only 13 to 21 percent of wonen woul d be neeting
the Public Health Service recomrendation through
fortified foods. |In fact, 27 to 32 percent of 20 to
49-year-old wonmen would actually be neeting the
recommendat i on.

This correctly |l ed the authors to concl ude,
as you heard before by Dr. Friedman, that post-
fortification, 68 to 87 percent of reproductive age
wonen woul d not be consumi ng the Public Health Service
recommendati on of 400 m crogranms per day.

Therefore, they concl uded that we needed to
explore other ways to provide folate intake to a
t arget ed subgroup of wonen such that it woul d al so not
af fect younger individuals and ol der individuals.
This kind of a conclusion is really the inpetus for
this kind of product that is being proposed today.

Vell, where are we in terns -- | think you
saw this slide. Dr. Yetley actually provided the
results, and then either Dr. MIls or Milinare, |
can't renmenber right now, actually had the graph.
This actually shows it a little bit nmore in depth
Where we have the levels of red blood cell folate,
because that's really what we're interested in, prior

to fortification in green and then orange after
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fortification.

Here is the nean. You can actually see
that, in fact, we have increased it substantially. At
the 10th percentile, the 50th percentile, and the 90th
percentile you can see, in fact, that the whole
distribution has shifted to the right so we have
i ncreased bl ood | evels.

But the other thing I want to point out is
that the median 50 percent of wonen are at 264. The
10t h percentile is at 166. | want you to keep that in
mnd as | show you this next slide which | know you
are nauseated over, but | think it's inportant to
realize that the nmedi an where 50 percent of wonen are
at, it's still associated with the risk of about 25
NTDs per 10,000 live births. Then, in fact, if you go
to where the 10th percentile is, that's going to be
associ ated with about 40 NTDs per 10,000 |ive births.

| f you renenber, the 90th percentile was at

423. It has been alluded that if you are at that
| evel of about 400 nanograns per mlliliter, we don't
want to call it the optinmal range, but it is a good

range because, in fact, at that range, NIDs are only
at about .8 per 10,000 live births. 1In fact, our goal
is actually to nove wonen down this line to actually

prevent nore NITDs.
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So how can we actually identify |ow
consuners? \Well, based on previous research there
have been several nethodol ogi es t hat have been used to
identify who are |ow consumners. These have been
guestions related to suppl enent use, and they can be
guestions related to use in the last two days, the
| ast week, or the last 30 days. |t has been used both
by CDC and NHANES. O even consunption of cereal in
t he past 24 hours, that has been used by NHANES and
CSFI .

Whet her you ask these questions in any one
of these formats, you can actually identify wonen with
| ower | evels of serumand red blood cell folateif, in
fact, they are a nonconsuner, a nonconsuner
suppl ement, or a nonconsuner cereal. Let ne show you
sonme of that data.

This is a very nice study done, the Georgia
Fam |y Pl anni ng Study that was funded by CDC at Enory.
In fact, in a group of wonmen attending these famly
pl anning clinics, they actually | ooked at those wonen
who t ook suppl enents ri ght here versus t hose wonen who
did not take supplenents and neasured their serum

And you can see the fact that thereis a statistically

significant difference. There is a four nanogram
milliliter difference between the two and this was
SA G CORP.
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regardl ess of cereal intake.

We can actually duplicate this study using
the NHANES data which is what |'ve done here. In
fact, using the NHANES question of, "Did you take a
supplement in the last 30 days," we can distinguish
wonen so that, in fact, wonen who actually reported
taking a supplement in the last 30 days had a red
bl ood cell folate of 325 versus those who didn't at
251. You can even see the difference in the nedi an.

Now, this 75 nanogranms per mlliliter
difference if you go back to the wall of data is
actually you can estinmate that there would be a 27
percent reduction in the risk of NTDs i f you coul d get
t he wonen who were unsuppl emented to t he suppl enent ed
| evel .

So | think it's interesting to note that
based on the scientific evidence to date that despite
numer ous educational efforts in this country both by
physi ci ans and the March of Dines, thereis still only
30 percent of wonen who are taking a suppl enment or who
are reporting taking a supplenent on a regular basis
because, in fact, we know that that's probably even
less so if we really nmeasured conpliance.

Even after fortification and the studies

t hat have cone out estimating the nunber of wonen who
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woul d neet reconmendations, just this past year the
ACOG the American College of (Obstetrics and
Gynecol ogy, has actually concluded that folic acid
intake fromdietary sources alone are insufficient to
neet the recomendati on.

And | think it's interestingto note that in
that Georgia Fanmily Planning study that | just
reported to you that there were 17 percent of wonen
who reported using the supplenent. There were 42
percent of wonen who were using oral contraceptives
so, in fact, if you could supplenent or fortify oral
contraceptives with folic acid, you actually woul d be
nmoving this 17 percent to 42 percent of the popul ation
who would be neeting the Public Health Service
recomrendat i on.

So, in summary, | think we can say that not
al | wonen of reproductive age have benefitted equally
fromfortification because their maternal red bl ood
cell folate values aren't all up to where we want them
to be.

Wth the sinple question about the use of
multivitamins with folic acid, subpopulations wth
| ower folate values can be identified, and an oral
contraceptive folic acid product would actually help

many reproductive age wonen to neet the Public Health
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Servi ce reconmendati on

| think it's inmportant to understand that
this is a very targeted product. This product is
bei ng targeted to sexual |y active wonen so, therefore,
we can nmake a difference.

Now | would like to actually introduce to
you our next speaker, Dr. Andrew Kaunitz, who will be
tal king about oral contraceptive use and pregnancy
i nt endedness and folic acid intake. Thank you.

DR.  KAUNI TZ: Thanks for giving me the
opportunity to speak this norning. M nanme is Andrew
Kauni t z. After conpleting an OB/ GYN residency in
Chi cago years back, | spent two years in Atlanta as an
ElIS officer in the D vision of Reproductive Health at
CDC. Since then |I've been with the University of
Florida where ny responsibilities include patient
care, teaching, and research. This norning I'll be
di scussi ng or al contraceptive use, pr egnancy
i nt endedness, and folic acid intake.

| would Iike to start with an overvi ew of ny
brief presentation. |'ll be pointing out that ora
contraceptives represent the nost common choice of
reversible birth control used by U S. wonen. Because
oral contraceptives are rapidly reversi bl e, many wonen

concei ve soon after stopping oral contraceptives.
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W recognize that in consistent, highly
notivated wusers the pill, oral contraceptives,
represent a very effective formof birth control. In
typi cal use, however, the overall annual failure rate
appears to be in the ballpark of eight per 100 OC
users annually. We al so recogni ze that sone groups of
oral contraceptive users experience substantially
hi gher failure rates.

"1l present data fromOregon that indicate
t hat pregnancy intendedness strongly predicts folic
acid intake at the time of conception, and I'Il go on
to conclude that an oral contraceptive conbined with
folic acid would represent a sensible approach to
reduci ng the risk of neural tube defects in offspring
of sone of our reproductive age patients.

Looking at national survey data which
exam nes contraceptive use by U. S. wonen, we recogni ze
that, overall, somewhat over 16 mllion wonen are
currently using oral contraceptives in this country
making the pill far and away the nobst preval ent
reversi ble method of birth control used by U. S. wonen.
W are tal king about | arge nunbers here.

W al so recognize that ovulation returns
rapidly after wonmen stop the pill. The survey data

tells us that about 11 percent of OC users wll
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di scontinue the pill in any given year which would
represent about 1.8 mllion wonmen stopping the pill
annual | vy.

About a third of these, or about 600, 000,
stop birth control pills specifically to conceive and
because, again, fertility does return rapidly after
wonen stop the pill, we can anticipate that the
conception rate within three nonths of stopping the
pill woul d approxi mate 50 percent.

The majority of wonmen who stopped the pil
or, for that matter, stopped any nethod of birth
control for the purpose of conceiving, failed to
notify their clinicians pronptly. What t hat
represents is a lost opportunity in ternms of
preconception counsel i ng.

W recogni ze that when used consistently in
hi ghly notivated consistent daily tablet takers, oral
contraceptives represent a very effective nethod of
birth control indeed. Package |abeling currently for
oral contraceptives suggest a 0.1 percent annual
failure rate.

Thi s means that anong 100 wonen taking the
pill for a year, we can anticipate fewer than one
pregnanci es or contraceptive failures inthat group of

100 wonen taking OCs for a year. The high efficacy,
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however, of birth control pills is Ilimted to those
patients who are consistent daily pill takers day in
and day out.

In contrast, we see a very different picture
with typical use of the pill. 1In a perfect world al
oral contraceptive users would be perfect users of the
pill and woul d never nmiss a pill and woul d take every
pill properly. However, oral contraceptive users, as
with all patients, are human, and, as with any chronic
nmedi cation, inperfect use is conmon.

Nat i onal Survey of Fam |y Growt h data, which
forme the basis for <class |labeling for ora
contraceptives, suggest that overall typical users
experience about a five percent failure rate. More
recent analysis of National Survey of Family Gowth
Data, in fact, would suggest about an 8 percent
overal |l failure rate.

When subgroups of wonen are anal yzed in the
National Survey of Famly Gowh, for instance,
t eenagers of |owinconme background failure rates as
hi gh as 30 percent or nore are observed.

VW& recogni ze, of cour se, t hat t he
di screpanci es between the very lowfailure rates with
perfect use, on the one hand, and rmuch hi gher failure

rates with typical use, on the other hand, relate to
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consi stent versus inconsistent or incorrect use of

oral contraceptives. Such incorrect or inconsistent

use of the pill has been estinmated to account for as
many as one mllion pregnancies in US.  wonen
annual | y.

| would li ke to now focus on the concept of
pregnancy intendedness. Overall, we recognize that
about half of the pregnancies we take care of in U S.
wonen represent unintended pregnancies, but for
purposes of this presentation, the concept of
i nt endedness i s i nportant when we | ook at pregnanci es
because of the strong associati on between pregnancy
i nt endedness and periconceptual intake of folic acid
suppl emrent at i on.

The study |1've located in the literature
t hat has best identified this association comes to us
fromOregon. |In the next three bar graphs, | will be
presenting data fromthis Oregon data base.

Overall, these investigators who surveyed
post - part umwonen, wonen who had recently deliveredin
the state of Oregon, noted that based on the reports
of these recently delivered wonmen, anbng wormen with
i ntended pregnanci es about 50 percent -- alnobst 50
percent reported taking folic acid supplenents at the

time of conception. |In contrast, about 15 percent,
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far fewer wonen who had unintended pregnancies,
reported taking folic acid at the tine of conception.

Looki ng at subgroup analysis, when the
Oregon investigators divided their analysis by age,
notice that the same association held whet her ol der
wonen or teenage wonen were anal yzed. But when the
focus was on teenage worren wit h uni nt ended pregnancy,
note that only 6 percent -- that's correct, only 6
percent of teenage wonen in Oregon w th unintended
pregnanci es reported taking folic acid suppl ementation
at the tinme of conception, the tine when it's needed.

W can do better. The ot her subgroup
analysis |I'lI|l present relates to income. Once again,
this predictive association between pregnancy
i nt endedness and folic acid supplenentation at the
ti me of conception hel d whet her hi gher or | ower incone
wonen were exam ned. The Oregon investigators noted
that in | owincome wonen with unintended pregnancies
only 11 percent reported taking folic acid suppl enents
at the time of conception. Again, we can do better.

To sunmarize, a l|arge nunber of U S.
pregnancies, as well as deliveries, are associated
with recent or current use of the pill. Many
reproductive age wonen including those using oral

contraceptives under consune folic aci d
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suppl emrent at i on. Those least I|ikely to consune
adequate folic acid at the tine of conception include
t hose not intending pregnancy. This group obviously
includes, as | pointed out, a |large nunber of ora
contraceptive users.

For t hese reasons, addi ng 400 m crograns of
folic acid to an OC formulation would provide the
recomrended anount of folic acid to at-risk, as Dr.
Siega-Ri z pointed out, sexually active wonen, the
group of wonen we want to target, for nore folic acid
intake at the tine of conception. This would reduce
neural tube defects in wonen currently or recently
usi ng oral contraceptives.

Thanks very nmuch, and at this tine | would
like to ask Dr. Friedman back to the podium for a
sumary and concl usi on of our presentation.

DR. FRIEDVAN: Thank you, Dr. Kaunitz.

In closing, | have two slides which wll
sumarize a | ot of what you' ve heard today from our
speakers and al so includes points nade by previous
speakers this norning.

You' ve heard froma nunber of speakers this
norni ng that neural tube defects are comon, serious
congenital anonmalies that are | argely preventable with

adequate folic acid intake. You've also heard,
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especially fromDr. Siega-Ri z, that a | arge nunber of
reproductive age wonen do not consune the anmount of
folic acid recommended by the U'S. Public Health
Servi ce.

You' ve heard fromDr. Gakl ey, Dr. Shane, and
others that folic acid is highly safe. It has a w de
t herapeutic i ndex. Dr. Siega-R z has underscored that
al though grain fortification has resulted in higher
nmedi an folate intake, higher blood l|evels, and a
reduction in neural tube defects, that many wonen,
especially those at the |Iower end of the folic acid
consunption curve, still do not consunme the
recommended anmount of folic acid daily.

Dr. Kaunit z has di scussed ora
contraceptives, that they are the nost comonly used
form of reversible contraception and are a highly
effective form of contraception. They are rapidly
reversi bl e. So wusing oral contraceptives as a
potential vehicle to deliver nore folic acid to nore
reproducti ve age wonen woul d potentially reach a |l arge
nunber of these wonen.

Oral contraceptives has a good safety
profile. However, many wonen w ll conceive while
taking OCs largely due to incorrect and inconsistent

use, and many wll conceive shortly after
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di scontinuing oral contraceptives as fecundity is
normal at that time.

Wormren who do not intend to conceive are | ess
likely to use folic acid supplenents, and Dr. Kaunitz
has discussed this in the Oregon PRAMS study. This
makes uni ntenders and, as we said before, all wonen
taking oral contraceptives do not intend to concei ve,
so these wonen are particularly vulnerable to not
havi ng adequate i ntake of folic acid on a daily basis.
The proposed population for such a product can be
easily identified. It is those wonen who do not take
suppl ements or rmultivitamns.

To summari ze, conbi ning oral contraceptives
with folic acid would provide the U S. Public Health
Service recommended anount of folic acid to many
reproductive age wonen, would reduce the nunber of
neural tube defects in this country with negligible,
if any, increnental safety concerns.

On  behal f of the sponsor and our
consultants, | would like to thank you for vyour
attention and | would turn this over to the Chair, Dr.
Gui di ce.

DR. QU DI CE Thank you, Dr. Friedman. |
woul d now | i ke to open this next session to questions

fromthe commttee starting with Dr. Darney and then
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Dr. Rosenberg.

DR. DARNEY: Thank vyou. Phillip Darney,
University of California, San Francisco. Any nenber
of the -- any of the presenters could answer this
guesti on. It seenms to nme that what we need is a
calculated risk benefit ratio, and we're not quite
clear about the risk but we are clear about the
benefits.

W coul d begin that with an estinmate of the

nunber of wonmen needed to treat to prevent a case of

NTD. | wonder if that's been done. | think it is
possible to estimate that nunber needed to treat. |If
there are 16 million users of birth control pills in

the United States, how many do you estimte woul d use
this particular pill? Do | understand correctly that
there would just be one kind of pill that contained
folic acid? |If the nunber needed to treat is very
| arge, then having only -- you mght not reach very
many peopl e.

DR. FRI EDVAN. W' ve presented in a briefing
packet a nodel that shows assunptions based on the
WAl d data and sonme of the serumdata fromthe Georgia
Fam |y Planning Cinic study to give sone broad sense
of potentially how many people this could reach. The

FDA, in fact, did a calculation when they were
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considering grain fortification and estimted that
they nmay protect against 116 neural -- prevent 116
neural tube defects on an annual basis, and its
assunptions can be challenged, but the point being
that a | arge nunber of wonen use oral contraceptives.

It's inpossible to predict the penetration
of such a product in the nmarketplace, but we do know
that there are a |arge nunber of wonmen who do not
consumne the U. S. Public Health Service recomrendati on.
Al t hough no specific nunber can be predicted with
absolute certainty that such a product would have an
impact in reducing sone neural tube defects wth
negligi bl e i ncrenental ri sk.

Dr. Cafferson, would you |li ke to respond as
wel | ?

DR. CAFFERSON:. Phil, if | understand part
of your question related to the notion that the
opti ons woul d be so narrowed by t his proposal that the
nunbers of women who coul d advant age t hensel ves from
this woul d be severely limted.

| think it's safeto say -- well, No. 1, the
pur pose of our getting together today is to consider
the concept alone but | think it is entirely safe to
say that if the concept seened to be a reasonabl e and

accept abl e one, we would want to nmake this as wi dely
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avai |l abl e as possi bl e.

Qur products, for exanple, cover about,
bet ween our estrogens, progestins, the dosages woul d
cover about 80 percent thereabouts -- | would have to
get you the exact nunbers -- of the type of ora
contraceptives used inthe U S. right now The intent
woul d not be to funnel into one particul ar option but,
again, this portion of the discussion is premature.

However, I"'moptimstic so we'll see. Dd
t hat get at your question? By the way, on the nunbers
needed to treat, we have not done those cal cul ati ons
because we have been basing this on the general
concept of OC users.

DR.  DARNEY: My point -- question was
directed at the fact that you could do such a
cal cul ation, but there are so many birth control pills
avai l able, 20 or 25, that this particular group of
pills mght not reach many of the 16 mllion pill
users. It mght not reach enough of themto make much
i npact on the condition.

DR FRI EDVAN: | mean, there's no way one
can predict wth certainty. Hi storically, the
products from our conpany have had a fairly broad
penetration. A lot of people would have the potenti al

option of using this product. It could prevent sone
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neur al tube defects. That , I t hi nk, is
unquesti onabl e. How many is open to debate, but
woul dn't just preventing sonme be enough with no
i ncrenental risk w thout having a precise nunber?

DR. DARNEY: Are you asking nme the question?
Yes, it would be, but | am saying you could prevent
nore if it were nore universally avail abl e.

DR.  FRI EDVAN: Wll, we would hope that
woul d be the case.

DR.  GUI DI CE: | think the goal of our
committee is the concept, and I'mnot aware that this
woul d necessarily preclude or be limted only to this
particular birth control ©pill. Per haps ot her
conpani es that serve the 16 mllion users may al so
then opt to add this unless there is something in the
whol e process that |I'm not understandi ng through the
FDA. Wuld this not be an option for other conpanies
as wel | ?

DR.  GRI EBEL: W' ve been sidebarring on
that, and we're not sure of the inplications of the
patent that was nentioned earlier we have on this so,
froma regul atory standpoi nt, we don't knowthe answer
to that.

DR. QU D CE: Thank you. Dr. Rosenberg and

then Dr. Stanford.
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DR. ROSENBERG I n exploring with you the

concept, | woul d appreciate sone clarification on the
i ssue of whether the concept here is that the target
group for this proposed prescribed drug that has a
conbi nati on of oral contraceptives and fol ate woul d be
t hose people that were identified as having |low --
likely to have | ow folate intakes, or is the concept
that all people that would be getting ora
contraceptives would be prescribed the conbination?
That's one question.

And the other question is, and perhaps Dr.
Kaunitz or sonebody can help ne with this. The
concept of putting together folic acid with oral
contraceptive would also inply that that conbination
woul d be sensible at a netabolic level. |'ve heard
very little here about a lot of the older work that
indicated that there was an interaction between
estrogens and folic acid netabolism

| know that there's been nmuch | ess of that
since the dose of oral contraceptives have decreased
over the past few decades, but what is the current
under st andi ng of the nature of the interaction between
estrogen and folic acid with respect to the netabolism
of one or the bioavailability of one in relation to

t he ot her?
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DR.  FRI EDVAN: Ckay. I'd like to answer

t hose questions. In answer to the first question, the
proposed popul ati on woul d be those wonen who elect to
use oral contraceptives as their nmet hod  of
contraception and who do not take vitamins or
suppl ements contai ning 400 nmicrograns of folic acid.
It would be up to the individual prescriber to decide
i f additional wonen coul d benefit and those deci si ons
woul d be made on a case-by-case basis.

I n response to your second question, | would
like to give a brief response and then ask Dr. Lynn
Bailey from the University of Florida to add any
comments that she nay have. Early studies | ooking at
the potential interaction of oral contraceptives and
fol ate suggested that oral contraceptives, and these
were the old forrmulations as you nentioned wth
extrenely high doses, may lead to | ower serum fol ate
levels. | can think of two papers by Shojania in 1969
and 1972 that nade this suggestion.

However, nore recent case control |l ed studi es
containing 70 wonmen and 48 adol escents that were
published in the last three to four years suggest no
such interaction with current | ow dose formul ations.
| would like Dr. Lynn Bail ey to add any ot her comrent s

she may have.
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DR. BAI LEY: | think the best data to

address is Dr. Rosenberg's data fromthe HANES survey
inwhichthe folate status of oral contraceptive users
versus nonusers was conpared, and there was no
di fference. This was in wonen in terns of their
calorically adjusted intakes. There was no difference
in folate status in oral contraceptive users and
nonusers.

DR. QU DI CE Are there any other coments
on the metabolismor excretion or the interactions?

Dr. Crockett has a comment specifically to
t hat .

DR. CROCKETT: | guess in follow up to your
guestion, | would Iike to know specifically about if
you have tested t he pharmacoavail ability of conbining
the oral contraceptive with the folate in a conbi ned
pill taken at the sane tinme?

The secondary question to that, why are you
considering putting themin a single pill instead of
putting it in the placebo pills like we do with the
iron? Wuld that maybe be a different concept to
expl ore where you woul d put higher doses in for just
t hat week and not have to worry about bioavailability
probl ens?

DR.  FRI EDVAN: The question about doing
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phar macokeneti ¢ or phar macobi oavail ability studi es was
raised. The point really of today's neeting was to
di scuss the concept, not the clinical devel opnent
pl an, but clearly such a bioavailability study would
be a very reasonable thing to consider. Fol | owi ng
today's neeting and pending the outcone of today's
nmeeting we would neet with the FDA at a later date to
di scuss the appropriate clinical plan.

Your question about whether it would nake
sense to consider putting folic acidin the | ast seven
days of a 28-day pill pack, the so-called inactive
pills or non-steroid containing pills was al so rai sed.
W feel it woul d be nore advant ageous to worren to have
28 out of 28 days of folic acid exposure to maxim ze
their benefit and to nake sure that they receive 400
m crogranms of folic acid on a daily basis.

DR GU DI CE: Dr. Stanford and then Dr.
Tobert and then Dr. Enerson.

DR. STANFORD: |1'd just like to point out a
couple of inplications fromthe FDA' s nodel on page
39, the briefing book, as | understood it at |east.
They did a nodel based, assuming that the 400
m crograms of folate would be added to the oral
contraceptives of all 16 million users in the United

States. They are nodeling about 107 NTDs prevented,
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of which 24 would be prevented anong wonen who were
al so taking a nultivitam n.

That seens to nme just to be alittle bit --
| want to be clear about that. W are tal king about
is it being targeted at those who are already taking
a multivitamin or not, and this nodel includes
apparently 24 being prevented anong those already
taking a rmultivitamn.

The other inplication of the nodel of the
107 prevented, you can just do a quick back-of-the-
envel ope calculation. If there are 16 mllion -- a
little over 16 mllion users, that's about 160, 000
nunber needed to treat per case prevented.

But that would be presumably identical for
wonen taking folic acid supplenents, or at |east
additional folic acid supplenments in the case of the
24 prevented that were al ready taki ng suppl ements. In
other words, the nunber needed to treat would
presumably be the sane for just taking an additional
folic acid or conmbining it into the pill.

DR. QU DI CE: Thank you. That's actually in
t he sponsor's book on page 39.

Dr. Tobert.

DR. TOBERT: Yes. This questionis for Dr.

Friedman or Dr. Qakley. It concerns the choice of the
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dose of 400 microgramnms per day. My questionis really
is that enough to optim ze the reduction in NIDs? In
the first place, if a wonan gets pregnant while she's
taki ng the oral contraceptive, then she was m ssing a
good nunber of tablets usually, so she wouldn't be
getting 400 micrograns a day.

In the second place, | understand that body
pool s of folate are | arge but not every woman i s goi ng
to conceive within three nonths after stopping the
oral contraceptive.

| f she conceives six nmonths later, would
t here be any advantage to a hi gher dose of folic acid?
In other words, | think this is an inmaginative idea,
creative idea, but |'"mwonderingif it's optim zed and
perhaps the dose of folic acid should be higher.

DR. FRIEDVAN: 1'mgoing to ask Dr. Qakl ey
to respond to that question.

DR.  QAKLEY: As Dr. Yetley said in her
slide, there is always uncertainties in making policy
deci sions, and so here is another place where there
clearly is sone uncertainty. Most of the data that is
avai l abl e is at | east 400 m crograns of folic acid and
that was what the Public Health Service did in '92.
O course, the Institute of Medicine group in '98

reaf firmed that nunber. The China study shows us it
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makes a lot of difference in NID rates.

| have a bias, maybe |ike yours, that maybe
even nore than that mght be good, but | think we
don't have the evidence for that other than the fact
that we don't know where that curve from Dublin
actual Iy pl at eaued because there are no data to tel
us where it plateaus. One day, hopefully, we'll know
that, but we don't know that yet.

| do think that you rai se anot her i ssue, and
we didn't show slides on this, but if you |ook at
peopl e who take 400 m crograns, 600 m crograns, 800
m crogranms, or a mlligramfor three nonths and then
stop, at three nonths after being off the residua
| evel is higher for those -- these were nen, nostly,
who were post-heart attack. Theirs were high if they
took a mlligramso you certainly raise an inportant
i ssue.

Ch, there it is. This is just the slide.
Fantastic. So you can see what | just said is true.
It's on this slide. Basically, if you have a hi gher
dose your residual levels are going to be higher.
Thank you very much

| read another paper that | think is very
interesting, it's soneone trying to guess at what is

t he opti mal dose for honocysteine. | think a group of
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people from Holland. O, at least, | just read. |
think it's just been published. | think there was
some discussion on that end point as to whether it
should be 400 or 800, and it's some place still in
t hat range.

| think they suggested that nmaybe 400 m ght
be enough on the honocystei ne side. But, of course,
t he fetus, which has nmuch nore rapidly dividing cells
than an adult does, is |likely to need even nore folic
acid than an adult.

DR. TOBERT: Actually, to that |ast point,
if I may, | nentioned the SEARCH trial earlier. The
investigators of that trial decided they required 2
mlligrams of folic acid as well as 1 mlligramof B-
12 which al so reduces honocysteine a bit to get the
maxi mum ef f ect on honobcyst ei ne.

DR QAKLEY Just a conment on that. | think
t hat peopl e doi ng studi es want to make certain that if
it's a negative study, it isn't negative because the
dose wasn't big enough. | don't think that |I'd ever
heard that out of N ck Wald's nouth, but, in fact,
you've heard it out of Nick Wald's nouth that there
was a very snmall study from Wales that used 4,000
m crograms whi ch was before N ck designed the study.

When Ni ck knew that and then just wanted to make sure
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t hat there was enough.

Clearly 4,000 is probably enough, and |
woul d agree with you that sone place in the 400 to 800
range. Jim probably thinks it's a bit less and the
bottomline is if we had all the data we needed, we
coul d make t he deci si on and know exactly what we don't
know and we may never know.

DR. GUI DI CE: Thank you.

Dr. Enerson.

DR. EMERSON: | just wanted to clarify on
your slide 14 you showed a diagram of the causa
pat hways that seemto i nply that you t hought t here was
maybe a pathway that | ed fromintake to decreased NTDs
that wasn't reflected in the serumlevels. |Is that
di vi ned?

DR. FRIEDVAN:. |f we coul d have slide 14 up.
You might consider this a design flaw W debat ed
this extensively, and you happened to pick it up.
Basically, no, we are not suggesting an alternate
pat hway. Rather, what this was neant to showis that
there are data to suggest that this relationship
hol ds.

And there are data that basically bypass
nmeasuring biomarkers for folate and show that

i ncreased i ntake | eads to decreased NIDs. It is not
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suggesting an alternative nechanism Rather, the path
of the data. Thank you for bringing that up.

DR QU D CE Dr. Montgonery Rice and then
Dr. G een.

DR RICE: This is to Dr. Kaunitz. 1In the
Rosenber g st udy what percentage of those patients were
taking OCPs as a nmethod of their contraception within
t hree nont hs of conceiving? Oral contraceptive pills
within three nonths.

DR. KAUNI TZ: The question fromDr. Riceis
in the Oregon data of the recent nons surveyed what
was their contraceptive use pattern at the tinme they
concei ved. To ny know edge, Dr. Rice, the
investigators did not report that in their article.

DR.  RI CE: So they reported unintended

pregnancy but didn't ask the people if they were using

anyt hi ng?

DR.  KAUNI TZ: It was in a pediatrics
j ournal .

DR.  RICE: So they assuned that they
weren't?

DR. KAUNI TZ: They may have the data but to
my recollection -- we can | ook here. W have the
article here, and I'll take a | ook and nmake sure |'m
not wong because | may be. In reading the article
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don't recall any presentation about contraceptive use
at the time of conception. [|'Il look right now.

DR RICE: So all of them were unintended
t hen probably if they weren't using anything.

DR, KAUNI TZ: What they did focus on was
i ntendedness of the pregnancy at the tinme of
concepti on.

DR. RICE Ckay.

DR. OAKLEY: So then they asked questions
about the intendedness rather than asking about
nmet hods of contraception?

DR. KAUNITZ: | don't believe they reported
contraceptive use by this cohort of wonen, but | need
to | ook again to nake sure |I'mnot mssing that.

DR. QU DI CE: Thank you. W have tinme for
two quick questions before we break for lunch. Dr.
G een and Dr. Stanford.

DR.  STANFORD: My comment is just to her
guesti on. There are different ways of nmeasuring
i nt endedness. The PRAMS way of measuring i nt endedness
is to say, "Did you have your pregnancy sooner than
you wanted, about the right time, or l|ater?" It
doesn't say anything about, "Wre you using birth
control?" It just asks about timng and that's how

t hey neasure intendedness in PRAMS and that's what
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t hose data are based on is PRAMS.

DR. RICE: What is PRAMS?

DR. STANFORD: Pregnancy Ri sk Assessnment and
Monitoring System It's a CDC based system for
noni tori ng pregnancies in a nunber of states.

DR. GUI DI CE: Thank you.

Dr. Geen.

DR. GREEN. Dr. QGuidice, thank you. This

may not be short, | have to say, but I'Il try to be as
brief as | can. It does sonmewhat address an issue
that we haven't yet addressed. It returns to the

guestion of safety.

First, let me reiterate, | think, what Dr.
MIls said which | think sumrari zes very nicely the
reason why | raise this point, and | believe, to
per haps paraphrase him he said that |ack of evidence
of toxicity does not equate with evidence of a | ack of
toxicity.

The reason for nmy comments specifically are
t hat nmuch of what we have seen and, indeed, | do agree
with that, address the issue of toxicity with respect
to | arge doses. That's very apparent fromsonme of the
data that Dr. Qakl ey showed.

And al so just for purposes of clarification,

and | think that Dr. Rosenberg will bear ne out, in
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relationto the Institute of Medicine' s study in which
the question of upper limts and safety issues were
addressed, the i nportant consideration and the reason
for the caution that was expressed in that report stem
not so nmuch fromthe studies that Dr. Cakley referred
toin that high dose range of 5,000 m crograns and up,
and there were several of those, but rather -- and it
was an arduous search through the literature -- rather
single case reports that appeared in the literature
with respect to dosages of folate below 1,000
m crograms and, in fact, in sone cases even below. |f
my nmenory serves ne correctly, we were able to
identify six such individuals.

Now, that in and of itself doesn't really
prove anything one way or another. W' ve heard, |
t hi nk, conpelling evidence to say that in the target
group this inmaginative approach, and | agree that it
is as sonmebody said previously, to increase folate
intake in wonen of reproductive age represents a
relatively small risk in ternms of the nmasking of the
untoward effects with respect to pernicious anem a.

But there is another issue that is gaining
a lot of attention, and what | refer to here is the
whol e field of epigenetics, and the fact that |argely

based on sonme aninmal work but also now being
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suppl emrent ed from sonme hunan wor K.

There is evidence that conmes forward, and
L1 address briefly the aninal wor k, fully
acknow edging that mce are not humans, but,
nonet hel ess, the observations that have been carried
out on a particular strain of nouse, the agouti nouse,
whi ch has transposabl e el enments in the upstreamregi on
of this particular agouti gene very nicely and
excitingly showthe effect of epigenetics specifically
from the point of view that supplenmentation wth
nmet hyl groups, and it's known that methyl groups play
a key role in the control of certain genes in the
upst ream pronoter region

There are islands that are rich in what are
call ed CpGislands, |ots of cytosines that control the
regul ation of those genes. The adm nistration of
| ar ge doses of a conbination of folic acid as well as,
| believe, choline and nmet hionine, altered not in the
mat ernal dans thensel ves but in their offspring the
expression of this gene to the extent that there were
changes which sonme, | think, mght conclude were
benefi ci al . Specifically, that those offspring
i nstead of being light colored yellow m ce were dark
col ored m ce.

Al so, that the obesity that occurs in the
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light colored variety was counteracted so that the
of fspring were | ess obese so there woul d apparently be
if you take that into the human context a benefici al
effect. Indeed, some of the effects have increased.
Met hyl groups mght be beneficial, but equally so
there may be sonme that we don't know about at this
stage that coul d be del eterious. This has been raised
and largely is a theoretical question in the
literature

"1l read just one line, if | may, fromthe
conclusion or sunmary of a paper that appeared in

Mol ecul ar_and Cell Biol ogy by an aut hor by the nane of

Wat er | and who says, and based on the experinents that
| described, and that supplenent | see that was given
to the agouti animals was folic acid B-12, choline,
and bet ai ne.

The conclusion is "These findings suggest
that dietary supplenmentation long presuned to be
purely beneficial may have unintended deleterious
i nfluences on the establishnment of epigenetic gene
regulation in humans.” This is purely theoretical and
purely specul ati ve.

| raise it only because |I think that in
essence there are a lot of unknowns in this field and

there is no literature to cite other than the
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literature that | have nentioned that conmes from
ani mal s. There are suggestions that there may be
epi genetic factors at work in other diseases.

I"'m not talking here about folates and
nmet hyl ati on but epigenetics in general. The best
exanpl e of which would be disorders where there are
differences in parental inprinting in, for exanple,
the Prader-WIIli Syndrome and rel ated disorders. |'m
sure nmany of the group here are aware of those.

Wth those remarks |I'm not in any way
wi shing to suggest that we have concrete evidence, it
is nerely to enphasi ze that the evidence that we have
i s based on | arge doses and toxicity questions. W do
not have any evidence at this stage in terns of |ong-
term for the obvious reason that changes -- gl obal
changes in folate nutrition in this country have been
of relatively recent duration. Thank you.

DR. GUI DI CE: Thank you.

DR FRIEDVMAN: If | may, | would like to ask
Dr. Steven Zeisel, Professor and Chair of the
Departnment of Nutrition at the University of North
Carolina, to just respond to sonme of the coments
made.

DR ZEISEL: Dr. Geen's point is that there

may be unanticipated effects of folic acid
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adm ni strati on. It is true that nethylation of
pronoter sites in genes can regulate that gene
expressi on. It's a very inportant part of
devel opnent al bi ol ogy.

The agouti study is in an aninal nodel
mce. | look at another nethyl donor, choline, and
it's very clear that pregnant mce, if given a choice,
choose a higher nethyl diet than they are offered by
normal animal lab chow, and so it may very well be
that the agouti study is describing the effects of
restricting mce artificially to a diet that they
woul dn't have selected as a pregnant animal that is
low in methyl groups, and that optimal may be the
hi gher anount .

| think, though, to put everything in
perspective, you have to think about that we are
asking the wonan to take 400 m crograns of folic acid

as a public health recommendati on. Wether she takes

the folic acid froma vitamn pill or fromcereal or
froma birth control pill that contains it doesn't
change her relative risk. By making this option

avai lable to wonmen, we are only trying to help a
public health recomendation be net and not
introducing a really newrisk to the worman

DR. GU DI CE: Thank you. | have a question
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al ong those lines. s there any evidence of any
i ncreased i nprinting di sorders over the period of tine
in which folic acid has been suppl enmented such as --
| nean, Prader-WIIli is very rare. Beckw th-W edenann
is extrenely rare. I'"'m wondering if there are any
data on that.

DR.  GREEN To the best of nmy know edge
there are no data that are available. | raise this
as | say, only as a theoretical consideration and that
increased levels of folate as, | think, Professor
Zei sel has indicated, could have beneficial as well as
potentially deleterious effects. | certainly agree
with his statenent that this does no nore than to
recoomend or to create an option whereby the
recommended | evel would be attained by a fraction of
t he popul ati on.

DR. GUI DI CE: Dr. MIls and then Dr.
Wenst rom

DR. MLLS: Thereis a potential confounding
issue here, and that is that there is a distinct
possibility t hat some assi sted reproductive
technol ogies are increasing the rates of Beckwth-
W edemann and Prader-WI1li and Angel man Syndrone.

| mention that in part to underscore the

probl emthat we have that if there is any conplication
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of a high exposure to folic acid, it's unlikely we are
going to be able to detect it because everybody is
exposed. It's difficult to do the usual strategy of
investigation which is to conpare and expose to an
unexposed group.

DR. QU DI CE Thank you. Dr. Wenstrom for
the final comment.

DR. VENSTROM | was just going to nention
that there is a group in Baltinore that has been
keeping track of the nunber of Beckw th-W edemann
Syndrome children born as a result of assisted
reproductive technol ogi es, and inthat small series --
well, | nmean, it's a large series when you consider
how rare that is -- they found no difference in
reported folic acid use between nothers who did or did
not give birth to the baby with Beckw t h-W edenmann
whi ch suggests it's sonething relative to ART itself
and not necessarily diet.

DR. QU DI CE Yes, and al so the procedure
that's been inplicated as nore | CSI as opposed to just
general in vitro fertilization. Al nost across the
board all wormen who go to ART prograns get folic acid
suppl ementation as part of their reginen.

Thank you. So we will nowreconvene at 1:15

for the open public hearing. The conmittee has a

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

176

reserved section of the restaurant here in the hotel
call ed the Tarragon Room for lunch. Thank you.
(Wher eupon, at 12:31 p.m off the record for

lunch to reconvene at 1:15 p.m)
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A-F-T-EERRNOON S ESSI-0N

1:21 p. m
DR.  GU DI CE: Pl ease take your seats,
everyone. Before we begin the afternoon session, | am

told | need to read a particul ar statenent for general
neeting matter, and that is that both the FDA and t he
public believe in a transparent process for
i nformati on gat hering and deci si on maki ng. To ensure
such transparency at the open public hearing session
of the Advisory Commttee neeting, FDA believes that
it is inportant to understand the context of an
i ndividual's presentation. For this reason, FDA
encourages you, the open public hearing speaker, at
the beginning of your witten or oral statement to
advise the Conmmittee of any financial relationship
that you may have with any conmpany or any group that
islikely to be inpacted by the topic of this neeting.

For exanple, the financial information may
include a conmpany's or a group's paynment of your
travel, |odging, or other expenses in connection with
your attendance at this neeting. Li kewi se, FDA
encourages you at the beginning of your statenent to
advise the Committee if you do not have any such
financial relationships. If you choose not to address

this i ssue of financial relationships at the begi nning
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of your statement, however, it will not preclude you
f r om speaki ng.

So |l wuuld like to call the first speaker,
Eil een Carlson and then foll owed by Douglas Sorocco
fromthe Spina Bifida Association of Anerica, Spina
Bi fi da Foundati on.

M5. CARLSON. Good afternoon, everyone. M
name is Eileen Carlson. |I'm from Washington, D.C. ,
and ny brother and ny son both have spina bifida, the
nation's nost comon pernmanently disabling birth
defect which affects approximtely 70,000 Anericans.

As you all know, recent studies have shown
that if all wonen of chil dbearing age were to consune
400 m crograns of folic acid daily prior to becom ng
pregnant and throughout the first trinester of
pregnancy, the incidence of spina bifida could be
reduced by up to 75 percent.

Former CDC and Prevention Director Jeff
Koplan has stated that the agency's folic acid
prevention canpaign has reduced neural tube defect
births by 20 percent. Wil e progress has been nade in
convi nci ng worren of the inportance of consunming folic
acid supplenments and maintaining diets rich in folic
aci d, each year approxi mtely 4,000 pregnancies still

are affected by spina bifida.
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Clearly gains nust be made in educating
heal t h prof essi onal s and wonen of chil dbeari ng age of
the inportance of consunming folic acid prior to
becom ng pregnant. Qur nation nust consider and
i npl enent new and creative ways to facilitate wonen's
consunption of adequate ampunts of folic acid to
reduce the risk for spina bifida pregnancies.

So as you consider the public health
benefits of allowing oral contraceptives with folic
acid augnentation to be sold, | would like you to
consider the challenges of life for individuals and
famlies affected by spina bifida. This is ny story.

In 1967, ny brother Danny was born wth
spina bifida, nmnyeloneningocele, and hydrocephal us.
Al t hough Houst on, Texas, had naj or nedical facilities,
our obstetrician had ny father transport his newborn
son to the children's hospital in our famly station
wagon. But we were lucky; if Danny had been born a
hundred mles away, he nost likely would not have
survi ved.

Today he lives by hinself in an apartnent
and is reasonably healthy. He has endured scores of
surgeries throughout his life -- he clains the nunber
is 36 -- and has never been able to wal k. Like many

adults with a severe disability, particularly those
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who nust rely on a wheel chair, Danny has encountered
many serious obstacl es -- sonetines i nsurnountable --
in his efforts to find neaningful enploynent, make
friends, devel op romantic rel ati onshi ps, and becone an
active participant in his community.

When nmy husband and | began to think about
starting a famly, | spoke with nmy OB/ GYN who said
that | was not at an increased risk of having a child
with spina bifida. WlIl, he was wong. Just for your
information, he is nowa professor at a very promn nent
nmedi cal school

|, however, had read the recent research

showi ng that folic acid can prevent nany occurrences

of neural tube defects. Wien | learned that | was
pregnant, | began taking prenatal vitam ns which
included folic acid. But three nonths into ny

pregnancy we | earned that our baby had spina bifida
because during a high | evel sonogram his head showed
the typical "lenon sign" and his |esion was visible
t hrough hi s sonogram

Had | been taking birth control pills with
folic acid prior to nmy pregnancy, the level of folic
acid in ny system could very well have made a
difference in my son developing spina bifida.

Natural ly, when we | earned about his spina bifida we

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

181

wer e devast at ed.

W made plans to deliver Sean by C-section
to avoid any further danage to his | esion at a nedi cal
center with a N CU. | began eating like crazy to
fatten our baby up in case he was premature. \When
began having premature contractions, | went on bed
rest. However, our son, Sean, was born full term at
37 weeks weighing 7 pounds, 9 1/2 ounces, and very
healthy in spite of his disabilities.

He spent ten days in the NICU and a speci al
care nursery, and his healthy cries even sparked the
comment, "Who's the kid with the lungs?'" He had two
surgeries before he came hone to close the | esion on
his back and to place a V-P shunt in his brain for
hydrocephal us. His hospital bill cane to nore than
$100, 000.

The first few years of Sean's life were a
constant parade of doctor visits, diagnostic exans,
physi cal therapy, and four nobre surgeries. These
years were naturally a real chall enge to our enoti ons,
our famly stability, as well as our finances. I n
spite of Sean's physical problens, we nade specia
efforts to expose himto the world around him and
provi de opportunities for social interaction and pl ay.

W were aware of the risk of |[|earning
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disabilities in children with spina bifida, which ny
brot her suffers from and sone of which were recently
shown to be due to a lack of experience and soci al
interaction in the early formative years. W al so
decided not to try to have any nore children on our
own because of the risk that they, too, mght have
spi na bifi da.

Today |'m happy to say that Sean is doing

very well. He's 6 1/2, has | eg braces and wal ks with
a wal ker. He has even wal ked a half a mle and up
three flights of steps but he still needs a wheel chair

for long distances. He is bright, happy, very soci al
and at this point he's nainstreamin a regular first
grade classroomin a D.C. public school. So far heis
on target academcally. He has nmany friends.

One of the biggest challenges inhislifeis
i nconti nence whi ch nost people with spina bifida nmust
struggle with in varying degrees all their lives. He
wear s di apers and has to be changed a couple of tines
a day at school. Qur public school does not have --
nost D.C. public schools do not have el evators so we
are going to have to be | ooking for a different school
for him sonetine soon.

W know that Sean is likely to need nore

surgeries in the future to repair a clogged or broken

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

183

shunt or tethered spinal cord, straighten out tw sted
bones or a tw sted spine, enlarge his bladder, or to
relive pressure fromthe abnormal amount of fluid in
his spinal cord al so known as syringonyeli a.

However, we consider ourselves truly
fortunate. W have good health insurance that pays
for nost of our nmedical bills including a $5, 000
wheel chair, $7,000 leg braces. W are blessed with
very abundant nedical facilities in this area
i ncluding three excellent spina bifida clinics.

In the realm of experience with spina
bifida, Sean is truly one of the |ucky ones. | am
actively involved with the | ocal chapter of the Spina
Bifida Association, and |'ve seen firsthand the
chal | enges and burdens that many other famlies nust
face.

Twel ve-year-old Mark has never wal ked, is
devel opnental | y del ayed, gets his nourishnent froma
f eedi ng t ube, and has been hospitalized repeatedly for
Iife-threatening bowel obstructions.

Fifteen-year-old Holly, who wal ks with only
a small leg brace, was doing great, but she was
recently hospitalized for tethered cord surgery, faces
bl adder enl argenment surgery as well, and possible

| i posuction for her |ipomyel oneni ngocel e.
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Canmeron was born doing great but suffered
from tethered cord and his physical abilities have
been severely inpaired. He had to go through, |
think, four surgeries by the tine he was six nonths
ol d.

Some of our kids and adults nust breathe
with a respirator and sone suffer from severe
scoliosis that twists their bodies |ike pretzels. As
one nom has said, having a child or suffering from
spina bifida is |ike going through a mnefield. You
never know when something is going to cone up and
boom there's another maj or nedi cal probl emor anot her
surgery.

These nedi cal and physical chall enges can
damage fam | ies, break up narriages, and cause seri ous
financial burdens. Sonme estinates suggest that the
lifetime cost of a person with spina bifida is $1
mllion.

| hope that ny experience has given you a
snapshot of what it is |like to face the challenges of
spina bifida. W love our son just as he is, and he
is truly perfect in our eyes. But at the sanme tine,
we woul d do just about anything to take away hi s spi na
bi fi da.

One of our greatest frustrations is the | ack
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of public know edge about spina bifida and about how
to reduce the risk of a spina bifida pregnancy, even
anong health care professionals which is truly
shocki ng, especially inthis country. But the greater
tragedy is that sone babies are being born with spina
bi fida because their nothers were not aware that
sinply taking folic prior to pregnancy could have
prevented this birth defect.

| believe that including folic acid in oral
contraceptives is an inportant step both for
preventing the occurrence of spina bifida and for
hel ping informthe public at | arge, OB/ GYNs, wonen of
chi |l dbearing age, and others in the public health
comunity. How many seriously crippling birth defects
are 75 percent preventable with the sinple step of
taking a vitam n?

| amvery grateful for this opportunity to
testify for this effort and | whol eheartedly urge your

support and thank you for your consideration of ny

Vi ews.

DR. GUI DI CE: Thank you.

Dougl as Sorocco. Pleaselimt your coments
to no nore than five mnutes. That's for all

speakers. Thank you.

MR. SOROCCO  Good afternoon and thank you
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for allowing me to share ny story with you today. M

name i s Doug Sorocco and ny wife Kristenand | live in
klahoma City. | amalso an individual living with
spina bifida. |'ma former board nmenber of the Spina

Bi fi da Associ ation of America and founder of the Youth
and Adult Alliance.

The Youth and Adult Alliance is the
subcommittee of the SBAA Board that reaches out to
young adults and adults wth spina bifida. I
appreciate this opportunity to speak with you today as
you consider the public health benefits of allow ng
oral contraceptives with folic acid augnentation to be
sol d. To that end, | would appreciate your
consideration of the challenges of life for
i ndi vi dual s such as nyself who | ive with spina bifida.

From a very early age ny parents stressed
upon me the fact that because of the spina bifida |
woul d need to be able to earn ny living using ny m nd.
Professionally, I'm a partner in the intellectua
property law firm of Dunlap, Codding & Rogers, and |
specialize in biotechnology and |I|ife sciences.
Not wi t hst andi ng thi s fact, however, neither nysel f nor
my firm have any financial inpact by these
pr oceedi ngs.

| was born in between two generations:
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peopl e born with spina bifida prior to the wi despread
use of shunts and those born thereafter. Those of the
prior generation and | only survived because we did
not need shunts. After the introduction of the shunt,
however, a huge "bubbl e generation" has cone about.
Thi s bubbl e generation has survived even in face of
the fact that they are nore nedically involved than
nost of us who didn't survive prior to this period.

This bubble generation is decreasing in
nunber, however, as the know edge and inportance of
folic acid consunption is having a significant inpact
on decreasing the nunber of pregnancies affected by
spi na bifi da.

My entrance into the world was also very
abrupt. | amny parents' first child, and they had no
pri or know edge of my having spina bifida prior to ny
bei ng born. The lesion into which ny spinal cord had
grown wasn't even diagnosed or fixed until | was
al nrost two years old. Today this |lesion would be
repaired within hours of birth.

As far as ny parents were concerned,
however, | was fixed after ny back surgery (a notion
that was not dispelled by ny neural surgeon) and
therefore, did not have to be treated any differently

or have any special accomobdati ons made.
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My parents had the sane expectations and
hopes for me that they would have for any child.
Unfortunately, the terribly conplex nedical issues
encountered by ny so-called "bubble generation”
required that ny parents' attitudes and t he ways that
they treated ne and their attitude or phil osophy nust
be changed or nodified somewhat in applicationtothis
new generati on.

The success | achieved should not have
real ly happened. Although ny parents' ignorance or
| ack of know edge was not significantly detrinental
and may, in fact, been helpful is not a nodel that
shoul d be advocated or adopted. Everything | have
acconplished and will acconplish is because of ny
parents and the way they raised ne to be self-
sufficient, independent, and fearless, traits that
nost parents of children with spina bifida try to
instill in their children.

Wth respect tothis nore nedically invol ved
generation, however, these traits nust be suppl enent ed
with proper, aggressive, and proactive nedica
intervention. In this manner, both independence and

the health of the individual can be maintained. I

must admt, however, that the fearlessness or
willfulness, as ny nother would call it, is not a
S A G CORP.
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trait she would necessarily call a success.

Al t hough 1" mnot perfect and | have a | ot of
things that | want and hope to acconplish in my life,
all the success that | have had, once again, is due to
nmy parents and the unconditional support and | ove of
m wife.

There is a third factor that cannot be
dismssed -- I'"'mlucky. I'mextrenely lucky. | am
lucky that nmy |esion was not conplete. Sone nerves
did remain intact and I can walk. | amlucky that |
did not have hydrocephalus or require a shunt.
Finally, I"'mlucky that the m sl eadi ng and i naccurate
nmedi cal advi ce ny parents recei ved concerni ng ny spi na
bi fida was not fundanmentally detrinental to ny health
and devel opnent .

Unfortunately, in nmany areas of the US
m sl eadi ng, inaccurate, and inadequate advice that
does negatively inpact individuals with spina bifida
is currently being given. Fal se or inaccurate
information, as Eileen nmentioned, is leading to the
decline in the health of individuals with spina bifida
and in many cases prenmature and certainly preventable
deat h. Many wonen do not know of the fact that
consunption of a sinple B vitamin is capable of

decreasing the incidence of spina bifida up to 75
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per cent .

Not wi t hst andi ng the "parade of horribles”
that | and Eileen and other individuals with spina
bifida can list, | am extrenely fortunate in

conparison to others with spina bifida. Wen | first
becane involved with the Spina Bifida Association of
America, however, | was overly eager and naive. I
published my work phone nunber in the national
newsl etter and invited individuals with spina bifida
to contact ne.

The nunber of calls conpletely overwhel ned
by office staff. | received call after call from
adults who had nowhere to turn. These adults could
not obtain appropriate nedical care. They could not
participate or be fully involved in social activities.

Finally, these individual s wth spinabifida
were being foreclosed conpletely from being able to
fully participate in their conmunities. Wile each
one of us acknow edges that spina bifida has in many
ways shaped our character and nmde us stronger
i ndi viduals, we would gladly forfeit these "benefits"
inlieu of alife without Iimtations.

Al t hough | have, once again, been extrenely
fortunate in ny life, ignorance can no | onger be the

accepted standard of care. While | certainly believe
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that parents, famly, Iloved ones, and nedical
providers are the primary determnants in an
individual with spina bifida's |ife and success, the
government does have a role to play.

The conplexities of this birth defect
necessitate coordinated, robust, and fully integrated
and funded prograns to pronote the |lives and heal t h of
all those affected with spina bifida and, nost
importantly, the preventive neasures such as ensuring
that all wormen of childbearing age know that they
shoul d consune adequate | evels of folic acid prior to
becom ng pregnant.

Spina bifida is a conplex, infuriating, and
toour famlies and friends, an oftentimes frustrating
pr obl em Folic acid, while not a cure-all, is the
best hope for preventing the further occurrence of
spina bifida and decreasing the enotional, physical,
and certainly the financial inpact that spina bifida
has on our famlies and oursel ves.

Wiile the Centers for Disease Control and
Prevention has reported progress in convincing wormen
of the inportance of consum ng folic acid suppl enents

and maintaining diets rich in folate, each year

approxi mately 4,000 pregnancies still are affected by
spi na bifida. Clearly our nation nust do nore to
SA G CORP.
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educat e heal t h prof essi onal s and wonen of chil dbeari ng
age of the i nportance of consuming folic acid prior to
becom ng pregnant.

As part of such an effort, | believe that we
must now undertake new and creative initiatives to
facilitate women's consunption of adequat e anounts of
folic acid to reduce their risk for spina bifida
pregnancies. The fortification of breads and grains
is one step in the right direction and anot her woul d
be including folic acid in oral contraceptives.

| amvery grateful for this opportunity to
testify on this behalf. Thank you.

DR. GQUI DI CE: Thank you very much

The next speaker comes fromt he Reproductive
Heal t h Technol ogy Project (RHTP) and is Ms. Kirsten
Moor e.

M5. MOORE: Good afternoon. Thank you for
this opportunity. | am the President of the
Reproducti ve Heal th Technol ogi es Project, a nonprofit
advocacy organi zati on based here in Washi ngton, D.C.
Qur organi zati on does not receive any fundi ng fromany
phar maceuti cal comnpany.

Qur mission is to advance the ability of
every woman to achi eve full reproductive freedomwi th

access to the safest, nost effective, appropriate,
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af f ordabl e, and accessi bl e technol ogi es for ensuring
her health and controlling her fertility.

For over a decade we have worked to expand
wonen's access to safe and effective contraceptive
t echnol ogi es, and we strongly support the devel opnent
of this particular product, a conbined oral
contraceptive/folic acid product.

In the interest of time, our statenment is
avail able and will be included in the docket. [I'lI
ski p through the many reasons why. You've heard t hem
from the presentations this norning. | would just
like to put before you some of the specific
considerations we would like to raise with this
conmittee.

Al though the nunber of birth defects
prevented by a conbined folic acid oral contraceptive
product may be relatively small, the public health
benefits of this product outweigh the risks.
Extensive clinical data supports the safety and
efficacy of both folic acid as a nmeans to reduce
neur al tube defects anbng newborns and oral
contraceptives to prevent pregnancy. Therefore, any
clinical research prograns should focus on questions
rel evant to a conbination product.

A conbi ned product provides an inportant
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bri dge between contraception and pregnancy, a
transitionthat is fluid for many wonen. For exanpl e,
nore than 16 mllion wonen in the U S. currently use
some form of oral contraception. O those

approximately 6 percent stop OC use within 12 nont hs
to becone pregnant.

Furt hernore, although the majority of wonen
taking oral contraception do not currently intend to
conceive, neither human nature nor technology is
perfect, and there are nore than 1 mllion unintended
pregnanci es each year anbng contraceptive users, nore
than half of which are carried to term

No. 4, a conbi ned product has the potenti al
to increase adherence for oral contraceptives and
intake rates for folic acid. For exanple, the
currently "inactive" pills in the nonthly oral
contraceptive cyclewill contain folic acidin the new
product, thereby giving wonen a reason to continue
taking oral contraceptive pills throughout their
entire cycle. Simlarly, because so many wonen use
daily oral contraceptive pills, their intake of folic
acid will increase overall.

Fi fth. Finally, a conbined ora
contraceptive/folic acid product holds significant

potential for wormen in |ow resource settings where
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serum folate levels are often | ow and resources and
access is limted.

Al though this is not a part of the FDA's
mandate, when we asked the conpany about the
avai lability of this product for such popul ations,
t hey advi sed us of their intent to pursue such options
and have had prelimnary discussions with the US
Agency for International Devel opment. W certainly
hope simlar efforts would be made here in the U S

Assunming that an oral contraceptive/folic
acid product continues to maintain the functions of
each ori gi nal conmpound, we believe a conbi ned product
has the potential to inprove the overall health of
wonen and their newborns and support its devel oprent.

Thank you for your consideration of these
Vi ews.

DR. GUI DI CE: Thank you.

The next speaker is Dr. John G ossnan.

MR. GROSSMAN. Good afternoon. | want to
t hank the FDA, Dr. Guidice, and her panel for allow ng
nme to participate in this inportant process that wll
serve the interest of wonen and their famlies.

My nane i s John Grossman. | amProf essor of
bstetrics and Gynecol ogy, M crobi ol ogy and Tropi cal

Medi ci ne, Prevention and Community Health, and Health
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Servi ces Managenent and Leadership at the George
Washi ngton University. |'"'m also Executive Vice
Pr esi dent of t he Soci ety for Gynecol ogi ¢
| nvesti gati on.

For the record, ny comments do not reflect
the positions of either of these organizations. | am
here today to speak to the panel sharing ny own
perspectives. These are based on nearly three decades
of clinical practice, nost of which has been in the
service of women wth significantly conplicated
pregnanci es and ny prof essi onal service as an educat or
and policy maker in prevention of conmunity health.

| "' m addressing the panel today because |
believe that this proposal has great potential to
benefit many wonen. | have no financial relationship
with the sponsor, nor with their conpetitors, and |
have no financial interest inthis product what soever.

The associ ation bet ween folic aci d
deficiency and neural tube defects is well-
est abl i shed. Policy statenents and canpaigns to
i ncrease the percentage of wonen of chil dbearing age
who consunme the recomended daily all owance of folic
acid by credible and prestigious entities such as the
March of Dines, CDC, Institute of Medicine, NH

Ameri can Acadeny of Pediatrics, ACOG as well as nany
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ot her agencies speak to the inportance of this public
heal t h nmeasure.

I n 1992 t he USPHS recommended fortification
of the U S. food supply with folic acid. The FDA's
subsequent action in 1996 to initially permt and
subsequently require the addition of folic acid to
specific flour, breads, and other grains was an
inmportant first step in reducing the incidence of
neural tube defects in the United States. Sever a
sources of epidem ol ogic evidence suggest that this
action has reduced the incidence by 20 to 30 percent.

Unfortunately, this approach falls short of
reduci ng the burden of disease by an additional 30 to
50 percent that mght be achieved through optinal
folic acid suppl ementation overall. Mreinportantly,
the North Carolina Birth Defects Mnitoring Program
and other agencies have <clearly identified a
subpopul ation of mnority and undereducat ed wormen of
chi | dbeari ng age who are at high risk for folic acid
defici ency and subsequent pregnancies conplicated by
neural tube defects.

For a variety of reasons, nany of these
wonen are unlikely to benefit fromany of our current
approaches including nutritional fortification, use of

vitam n supplenentation, or early diagnosis of
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pregnancy and initiation of care.

Although no child should develop a
preventabl e mal formation, this vul nerabl e popul ation
of wonen are econom cally | east well-prepared to deal
with such m sfortune. | believe that the sponsors
have denonstrated that folic acid suppl enentation of
birth control pills is safe and effective for its
i ntended use and that it has potential to benefit not
only this group of wonen and their famlies but many
others as well.

The fam |ies of the 2,500 babies bornin the
United States each year with neural closure defects
each i ncur additional lifetime costs that are at | east
$500, 000. Reducing the burden of disease by the ful
50 percent estinmated to be achievable by full folic
aci d suppl enentation should reduce by nore than $600
mllion the additional new health costs per year, to
say nothing of the pain and suffering that could be
avoi ded.

| urge the panel to recommend approval of
this concept because it would be an inportant next
stepinthat direction. Folic acid suppl enentation of
birth control pills represents a safe and effective
approach to reducing the prevalence of folic acid

deficiency in wonen of childbearing age by utilizing
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t he established scientific advances of both medicine
and public health for the benefit of all wonmen and
their famlies. Thank you for your attention.

DR. GUI DI CE: Thank you.

The next is a representative from the
Nat i onal Associ ation of Nurse Practitioners in Wnen's
Heal th. The speaker is Susan Wsocki .

M5. WYSOCKI: Hello and good afternoon. M
name i s Susan Wsocki and I'ma wonen's health nurse
practitioner as well as the President and CEO of the
Nurse Practitioners in Wnen's Health which is | ocated
in Washi ngt on, D. C Neither nyself nor ny
or gani zati on have any fi nanci al i ncentive for speaking
at this hearing.

What our incentive is is the fact that NPWH
was founded in 1980 to assure the provision of quality
health care to wonmen of all ages by nurse
practitioners. As nurse practitioners, we place a
very strong enphasis on health pronotion and di sease
preventi on. This enphasis on prevention includes
preventing probl enms during pregnancy and problens to
t he devel opi ng fetus.

You've already heard about neural tube
defects and the role of folic acid, but I would |ike

you to focus on one very inportant aspect of this.
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That is that folic acid and its ability to prevent
t hese defects has a very snmall w ndow, seven weeks of
pregnancy. That is often the challenge to us as nurse
practitioners.

W enphasi ze pl anned pregnancy i ncl udi ng t he
intake of folic acid prior to conception and
t hroughout those first weeks of pregnancy. However,
our abilities to reach every woman and to inpact her
decisionreally are very inperfect. W appreciate the
fact that efforts have been made to get folic acid in
ot her passive ways to wonmen to decrease the rate of
neural tube defects, but we haven't achieved
everything that is possible.

Oral contraceptives, as you know, are the

nost popul ar reversi bl e met hod of contraceptioninthe

United States. Highly effective in preventing
pregnancy but you just heard not perfect. In fact,
approximately 1 m|lion unpl anned pregnanci es occur in

OC users and in the United States.

I n particul ar, because t hese wonen are usi ng
oral contraceptives and not planning to becone
pregnant, then they aren't and may not be using folic
acid. They are not notivated to do so. |In addition,
many of these wonen have a del ay i n pregnancy and t hey

m ss that seven-week wi ndow to seek the advice of a
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health care professional early on in that pregnancy.

Providing the public health service
recommended 400 microgramdaily use of folic acid via
passive nmethod as in oral contraceptives would be
guaranteed to provide 400 micrograns daily to wonen
wi t hout changing prescription-witing or pill- taking
behavi ors.

Chronic use of conbination OC folic acid
product would increase body folate stores and could
prevent these defects in unplanned pregnancies and
even pregnancies that are planned shortly after
di sconti nuing oral contraceptives.

In summary, we strongly support this
concept . This product would increase folic acid
consunption in | owintake wonen and woul d nake anot her
maj or step in the health of wonmen and the health of
pregnant wonen in the United States. Thank you very
nmuch.

DR. GUI DI CE: Thank you.

The next speaker is Felicia Stewart who
represents the Association of Reproductive Health
Pr of essi onal s.

DR. STEWART: Menbers of the conmittee, we
appreci ate very nmuch the opportunity to appear before

you today. M nanme is Felicia Stewart, and |I'mthe

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

202

Chair of the Board of Directors of the Association of
Reproductive Health Professionals which 1is an
i nt ernati onal or gani zati on of 12, 000 heal th
prof essionals who are researchers, clinicians, and
educators in the field of reproductive health and
fam |y pl anni ng.

| also serve as an Adjunct Professor of
bstetrics, Gynecol ogy and Reproductive Sciences at
the University of California-San Franci sco and amt he
Co-Director of the Center for Reproductive Health
Research and Policy there.

On behalf of the ARHP | am very happy to
provi de these coments, and they do represent the
opi nion of the organization with regard to conbi ning
folic acid supplenents with oral contraceptives.

Li ke many of the speakers before, | have
included in our testinony, and it is available to you
in witten form many points that have been nmade
several times but our overview points, and | would
just like to coment on the points that we haven't
al ready heard about.

ARHP support s t he expansi on of contraceptive
options to neet the diverse needs of U S. wonmen. W
feel that a product that contains folic acid has the

potential to help prevent serious birth defects anpong
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chil dren born to wonmen whose intake is lackinginthis
vitam n.

Certainly it is hard to overstate the
i mportance of this kind of prevention effort in view
of both the financial and, nobst inportantly, the
per sonal and human costs involved in this particul ar
condi tion.

Because neural tube defects develop early in
pregnancy, it is very conmon, as M. Wsocki just
pointed out, for wonen not to be aware of the
pregnancy at all during the tinme interval in which
suppl ement ati on woul d be essenti al .

Al though nmany wonen do begin taking
suppl ements in advance, nmany wonen do not, and the
nost recent data this year fromthe CDC PRAMS Revi ew
indicating that only about 30 percent of wonen are
taking an appropriate |evel of folic acid
suppl ementation and that |ess than half of all wonen
take any kind of a multivitamn during the nonths
bef ore pregnancy is of concern to us.

Certainly fertility rapidly returns when
wonen who have been using oral contraceptives stop.
Oten their pregnancy can be initiated before they
woul d have any idea that this had occurred.

Despite the fact that oral contraceptives
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are effective, we do have a very significant nunber of
worren who discontinue them for various reasons and
beconme pregnant, have an unintended pregnancy, or
beconme pregnant while they are taking the nethod but
not able touse it correctly and consistently in a way
that provides the effectiveness that we would
ot herwi se hope oral contraceptives woul d provide.

So an oral contraceptive supplenented with
folic acid is a convenient and effective possibility
that nay well prove to be of significant benefit to
wonen in reducing this risk.

There is another very inportant potenti al
benefit that none of the speakers have nentioned that
| think deserves to be underscored and that is that
the fact that a provider is explaining to the woman
what this pill is and what the folic acid is for and
what the whol e concept is about nmeans that providers
will be rem nded and pronpted to address the issue of
pl anni ng for pregnancy and maeki ng sure t hat wonen have
a chance to understand the precautions that are
i mportant in ensuring optimal pregnancy outcones.

| woul d be hopeful, frankly, that this my,
in fact, turn out to be a very inportant benefit in
terms of reducing the nunber of wonmen who begin

pregnancy snoki ng or begi n pregnancy not realizingthe
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i mportance of al cohol consunption or use of
nmedi cations or drugs that nay be toxic or illega
dr ugs.

By addressing this issue of dealing with
pregnancy as sonething that you plan for and really
try to nake sure you're in your healthiest best shape
is sonmething that we'll be rem nded to do just by the
fact that we're giving wonmen a new product that
contains a concrete exanple of a good first step in
acconpl i shing that task.

For these reasons, ARHP respectfully
recommends that the FDA all ow further progress in the
devel opnment of this oral contraceptive containing
folic acid because we believe that such a product
coul d be an inportant benefit for wonen in the United
States and internationally. W thank you very much
for the opportunity to nake these comments.

DR. GUI DI CE: Thank you.

The next speaker is Mlinda Ray from the
Associ ation of Wonen's Health, Obstetric and Neonat al
Nur ses.

M5. REID RAVIN. |I'mnot Melinda Ray. |'m
Claudia Reid Ravin, and | am speaking in her stead
t oday. | am a certified nurse-mdwife currently

working for the Association of Wnen's Health,
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Obstetric, and Neonatal Nurses, or AWHONN. Thanks for

t he opportunity to be here.

| am speaking as a representative of
AVHONN s 22,000 health care professionals. AVHONN
nmenbers are registered nurses, nurse practitioners,
certified nurse mdw ves, and clinical nurse
specialists who wrk in hospitals, physicians'
of fices, universities, and conmunity clinics across
North America as well as in the arned forces around
t he worl d.

AVWHONN receives financial support for
educational programring from Johnson & Johnson.
However, neither the association nor nyself have a
financial incentive for support of this proposed
product .

You' ve heard the benefits, and | won't
repeat them here. AVHONN supports policies that
encourage wonen of childbearing age to consunme 400
m crogranms of synthetic folic acid every day. W al so
mai ntai n t hat nurses have the responsibility to i nform
their patients of the benefits of folic acid
consunption during routine visits.

As primary care providers, nurses play a
significant role in pronmoting primary prevention

health behavi ors. Nur ses, t her ef or e, have a
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responsibility to provide counseling on a host of
heal t h i ssues i ncludi ng contraceptive choices as wel |
as prevention of birth defects.

Wnen generally are | ow consuners of folic
acid with only 30 percent of all wonen consunming a
vitam n supplenent with folic acid. Wnen who are not
considering pregnancy are believed to be even |ess
likely to consune folic acid on a regular basis
because their focus is on preventing pregnancy rat her
than birth defects.

Each year over 70 m || ion Ameri can wonen use
oral contraceptives in an effort to prevent pregnancy.
However, roughly 1 mllion wonen a year becone
pregnant while taking birth control pills and hal f of
t hese uni ntended pregnancies gototerm As aresult,
it isvitally inportant that the folic acid nmessage be
conveyed t o wonen not t hi nki ng about getting pregnant.

Whi | e wonen may recogni ze the need to take
folic acid, actually changi ng behavi or by purchasing
foods rich in folic acid and/or adding it to one's
daily pill taking routine is another issue. A 2002
March  of Dines survey indicated that whil e
contenplators of pregnancy are nore likely to take
multivitamins with folic acid, 25 percent who take a

multivitamn forget to take it every day. Thi s
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behavi or is not wunusual. Research into medication
t aki ng habits indicates that as many as 20 percent of
patients have difficulty using their nmedications
consi stently.

It is our opinion that the inclusion of an
oral contraceptive that includes folic acid would help
health care providers conmunicate a strong public
health message that preconceptual folic acid is
i mportant.

In addition, providers can be assured that
wonen of childbearing age taking this product are
receiving the reconmended daily allowances of folic
acid. The addition of 400 micrograns of folic acid
supplement to an oral contraceptive provides the
health <care provider wth a unique counseling
opportunity.

W know that health care providers should
screen wonen of childbearing age for folic acid
consunption in an effort to pronote taking a daily
multivitam n and to prevent neural tube defects. W
al so know that 53 percent of wonmen not taking a daily
multi-vitamn indicated that they would |ikely do so
if their health provider sinply encouraged them

The potential availability of a conbined

oral contraceptive gives providers an additional

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

209

option and prescriptive choice that can be a flag to
have a discussion with a patient who may be either
unaware of the benefits of folic acid or not see
t hensel ves as needing folic acid because they are not
yet contenpl ati ng pregnancy.

Si nce t he sci ence i ndi cates t hat
preconception consunption of folic acid is critical
for the prevention of birth defects, and statistically
50 percent of pregnancies in the United States are
unpl anned, we assert that the wonan who does not w sh
to beconme pregnant may be at the greatest risk of
being a | ow consuner of folic acid.

The desire of the wonan to prevent pregnancy
t hrough the use of oral contraceptives shoul d be seen
as an i deal opportunity for counseling on the benefits
of folic acid consunption. Thank you.

DR. GUI DI CE: Thank you.

The next is a representative for Healthy
Mot hers, Healthy Babies National Council on Folic
Acid. The contact person is Donna Gentry.

M5. BOLES: Good afternoon. My nane is
Anita Boles, and |I'm the Executive Director of the
Nat i onal Healthy Mt hers, Healthy Babies Coalition.
In ny role as the current chair of the National

Council on Folic Acid, | am pleased to give brief
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comments before this cormittee on the concept of an
oral contraceptive that includes a folic acid
suppl enment .

The National Council on Folic Acid would
like to thank the Committee for the opportunity to
di scuss this inportant issue. The council is a
partnershi p of over 80 organi zati ons whose nission is
to inprove the health by pronoting the benefits and
consunption of folic acid. Let ne also say here that
t he council has no financial incentive for speaking at
this hearing.

As we are all aware here, folic acid, a
wi dely available vitamin B, is critical for proper
cell division and gromh. It is especially inportant
during the early weeks of pregnancy and when the
enbryoni ¢ neural tube, which [ ater becones the brain
and central nervous system is form ng and cl osing.

We know that defects in the closure of the
neural tube result in the devel opnent of a group of
birth defects commonly referred to as neural tube
defects. W also know that the consunption of 400
m crograns of folic acid taken prior to conception and
early in gestation can prevent as nany as 70 percent
of neural tube defects.

In the late 1990s the National Council on
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Fol i c Aci d began an educati onal canpai gn targeting two
separ at e audi ences, the pregnancy contenpl ator and t he
non-contenplator. The contenplator, of course, are
wonen who are thinking about or planning a pregnancy;
while non-contenplators are wonen who are not
currently thinking about having a baby.

In spite of our diligent educational
efforts, and the efforts of many, many groups across
the country, as you just heard through the AWHONN
testinmony, a 2002 March of Di nes survey indi cated t hat
only 30 percent of wonen of childbearing age, that's
ages 18 to 45, take a vitam n supplenent with folic
acid every day and 25 percent of those who take the
multivitamn forget to take it every day.

This data suggest that wonen generally
remain |low consuners of folic acid even while
contenpl ati ng pregnancy. Following that |ogic, the
Nati onal Council on Folic Acid nenbers assert that the
non-contenpl ators of pregnancy are at an increased
risk of low folic acid consunption. W assert that
the addition of a folic acid supplenment to an oral
contraceptive routine for the non-contenpl ator nakes
sense for two reasons.

First, by putting folic acid in oral

contraceptives, we can ensure that wonen who are
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actively trying to prevent pregnancy can radically
reduce the risk of an neural tube defect affected
pregnancy should a contraceptive failure occur.

Each year, as we are all aware, over 70

mllion Anerican wonmen utilize oral contraceptives in
an effort to prevent pregnancy. And despite the
pill's high rate of efficacy, roughly 1 mllion wonen

a year becone pregnant while taking birth control

pills. Hal f of these unintended pregnancies go to
term  Supplenentation of a birth control pill with
folic acid will provide these non-contenplators with

t he reconmended protection | evel of 400 m crograns of
folic acid a day and provide sone piece of mnd to
wonen and their famlies in the event of an unpl anned
pregnancy.

Second, the suppl enmentation of folic acidin
an oral contraceptive makes sense because folic acid
is one of the few water soluble vitamins that is
retained inthe liver and red bl ood cells for a period
of upto three nonths. While nore research i s needed,
early studi es suggest that the folic acid that renmains
in the systemmy afford sone |evel of protection in
the prevention of an NTD affected pregnancy. Many
wonen choose to take oral contraceptives because of

the ease in converting back to a fertile state.
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When a wonman decides to stop taking oral
contraceptives, health care providers, of course, have
the responsibility to counsel wonen about folic acid
suppl ement ati on. However, wonmen who may have not seen
a health care provider or who have becone pregnant
within the first nonth of ceasing the pil
consunpti on, maybe even before they begin taking their
folic acid regularly.

The potential for an added three nonths
protection for the new contenplator of pregnancy may
have a tremendous inpact on the prevention of neural
t ube defects. This is why the National Council on
Folic Acid respectfully recommends to this Cormittee
to all owthe devel opnent of an oral contraceptive that
i ncludes 400 mcrograns of folic acid. W believe
that such a product can help in the fight to reduce
the incidence of birth defects in this country.

Agai n, on behal f of the National Council on
Folic Acid, thank you for the opportunity to provide
t hese coments in support of the concept of an oral
contraceptive that includes a folic acid suppl enent.
Thank you.

DR. GQUI DI CE: Thank you.

Qur next speaker is Ms. Sonya Oppenhei ner.

DR. OPPENHEI MER: M nanme is -- excuse ne.
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| don't have much of a voice but | cane anyway. W
name is Sonya Oppenheiner. I'"'m a devel opnent al
pedi atrician, Professor of Pediatrics, and Director of
the Division of Devel oprmental Disabilities of
Cincinnati Children's Medical Center in Ci ncinnati
Ohi o.

Most inmportant, |'ve been the Director of
the Spina Bifida programat the hospital since 1970,
a long tine. This program serves all children and
adults with spina bifida that are born in our tri-
state region. |In addition, nore recently, we've been
provi di ng prenatal counseling.

| " mappearing at this heari ng because | have
a strong personal conmtnent to continue to support
all efforts to prevent this significant birth defect.
| have no financial relationship with any conpany or
group that m ght be inpacted by this neeting.

In the early '"70s, and it's interesting
listening to everybody because |'ve been around for a
while, the young president of the Spina Bifida
Associ ation, which was newy forned at that tine, and
a man who was also the father of a young child with
spina bifida, and | attended a CDC- sponsored
conference at the urging of Dr. Cakley to discuss the

possibility of adding folic acid to bread in an effort
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to decrease the incidence of the birth defect.

At that time the conversation was nuch
different than what |I'mhearing today. It was, "This
i s nonsense. \Wat are you doing? There's no proof."
On and on and on. W enthusiastically supported an
aggressive research program to prove the effect of
folic acid. There, however, at that tine were
obviously still questions if folic acid was the only
answer so supplenmentation of food was abruptly
dr opped.

During the past 20 years, as you' ve been
hearing, research appears to have confirmed the
effectiveness of folic acid in decreasing the
i nci dence of spina bifida. This currently brings us
to the recormendation to supplenent folate in birth
control pills.

Ohio's Bureau for Children with Medica
Handi caps has a state conmittee which is rather
unique. Inthis comrttee, whichis rather unique, in
this committee there are representatives fromthe six
clinics in Ohio that serve children and adults who
have spina bifida. this allows us to track the nunber
of infants born in Onio.

Al'l the clinics over the past fewyears have

seen a drop in the nunmber of children born with spina
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bi fi da. But, wunfortunately, we do not have the
nunbers of pregnanci es that have been term nated and
that is a nunber we should not forget because it's a
| ost nunber and those people who elect to terminate
the pregnancies suffer a great deal when they have
made such a deci sion

Prior to 1999 in our clinic we average about
20 to 25 newborns a year. In 2003 we've had 11 new
babi es born and | have direct know edge of at | east
two pregnancy termnations. O interest, three of
t hese new babies that were born do cone from-- the
parents cone froma | ower soci oeconom ¢ status and are
having tremendous troubles in trying to help their
child keep the appointnents wunderstand what's
happeni ng. And a couple of them indeed, are
consi deri ng abandoni ng those chil dren.

W' ve routinely asked about folic acid use
and the usage, as we've heard, is very variable. |'m
not going to repeat numbers that we've been talking
about but when folic acid supplenentation was first
entertained in the '90s everybody said, "Hey, Sonny,
great. You won't have a job anynobre. You are going
to be out of business because there won't be any ot her
babi es born.™

Unfortunately, that's not what's happening
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and we keep seeing all of the problens that are
occurring including not even nentioning the problens
that the adults who we al so serve are having as they
have gone into adulthood. | hope you strongly
consider the proposal to add folic acid to oral
contraceptives. Thank you.

DR. GUI DI CE: Thank you.

The next is a representative from Pl anned
Par ent hood Federation of America. The contact person
is Vanessa Cul |l ins.

DR, CULLI NS: Good afternoon to all and
thank you so nuch for giving ne the opportunity to
speak today.

My name is Vanessa Cullins. I'"'m Vice
President for Medical Affairs for Planned Parenthood
Federation of Anerica. | have no personal financial
relationship with the sponsor. Pl anned Parent hood
affiliates do, indeed, purchase oral contraceptive
products fromthe sponsor.

We have 124 affiliates across this nation
that operate over 850 health care clinic sites.
Pl anned Par ent hood Feder ati on of Anerica
ent husi astically supports folic acid suppl enentation
of oral contraceptives.

The addition of folic acid to oral
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contraceptives is an inportant public health neasure
that allows wonmen to postpone pregnancy while
si mul t aneousl y prepari ng for future heal t hy
pregnanci es. Such supplenentation is the true
enbodi ment of the nmeaning of fam |y planning; that is,
deciding whether and when to have children and
ensuring an environnent in which every child is
want ed, |oved, planned for, nurtured, and provided
for.

As you've heard, the incidence of neural
t ube defects could be reduced by 50 to 70 percent if
folic acid suppl enentation precedes pregnancy and is
continued at |east seven weeks through gestation.
Dietary folic acid fortification has resulted in
approximately 20 to 30 percent decline in neural tube
defects which nmeans an additional 20 to 50 percent
decline is possible.

The public health inpact of adding folic
acidto oral contraceptives goes way beyond reducti ons
in neural tube defects. The very act of adding folic
acid to oral contraceptive pills enables an inportant
di al ogue opportunity between the clinician and the
wonman, as alluded to by Felicia Stewart earlier.

Both the clinician and the wonman have the

opportunity to nove beyond the i ssue of the nonent --
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that is, pregnancy prevention -- and begin a dial ogue
about preventive neasures that should be enpl oyed in
the present to prepare for the healthiest possible
future pregnancy.

It allows for a teaching nonent when a
clinician can give anticipatory guidance about the
i nportance of vitamn intake during the tinme period
when pregnancy is contenpl ated, suspect ed, or
di agnosed with the first prenatal visit has not yet
occurred. For neural tube defects preventabl e through
folic acid intake, this information is critical.

Addi ng folic acid to oral contraceptives is
personal, societal, and the medical recognition that
nost wonmen using reversible contraception plan to
beconme pregnant in the future. Adding folic acid to
oral contraceptives also acknow edges that when
uni nt ended pregnancy does occur, whether from nethod
or use failure, the best possible situation for the
wonman and for the ongoing pregnancy is a situation
where she is at |east physically prepared to nurture
an ongoi ng pregnancy.

These concepts are inportant to all wonen
intending future childbearing and are especially
i nportant to t he woman who has del ayed chil dbearing in

order to nore fully participate in civil and
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prof essi onal endeavors in addition to fulfilling her
role as a nother.

In this increasingly technol ogical society,
many wonen find it necessary to delay chil dbearing in
order to conplete educational and skill attainnment
required to reach their professional aspirations.
Fecundity drops with age. For this reason, when the
wonen who has del ayed pregnancy deci des to concei ve,
it is inperative that she attenpt and achieve
conception in the best possible physical condition.

Folic acid supplenentation will assist in
achi evenent of this goal. Adding folic acid to ora
contraceptives is a public health neasure simlar to
addi ng fluoride to the drinking water. The difference
is that adding folic acid to oral contraceptives can
be successfully targeted only to the intended

beneficiaries; that is, wonen of chil dbearing age.

This neasure wll positively benefit
mllions of woren and m | lions of pregnancies over the
course of tinme. It is estimated that eight out of 10

wonen take oral contraceptives at some point in tine
intheir reproductive lives. Many of these wonen have
been on nore than one oral contraceptive formul ation.
Many of these wonmen will benefit fromthe addition of

folic acid to an oral contraceptive formulation
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because there is pretty high probability that that
wonman may be exposed to that formrul ati on at sonme poi nt
intime in her life.

In any given year 60 million of 70.1 mllion
wonen  of reproductive age are taking oral
contraceptives. W do not know precisely how many of
t hese wonmen have low folic acid intake. W do know
low folic acid intake tends to occur nore frequently
anong worren of |ow socioeconom c status, the very
wonen who in general is at risk for environnentally
i nduced poor pregnancy outcones.

While folic acid supplenentation will only
have an effect on the incidence of neural tube
defects, the potential for dialogue because of the
addition of folic acid to oral contraceptives opens
the door to discuss other neasures that will likely
i nprove pregnancy outcones. As nentioned before, the
issues around early prenatal care, preconception
wei ght | oss, snoking cessation, nutrition, etc.

Wil e a product containing folic acid wll
be nost beneficial to those womren with low folic acid
i ntake, the beauty of this concept is that wonen with
adequate folic acid intake will not be harmed. The
primary concern of excess folic acid intake is that of

masking vitamn B-12 anemia. This is an issue for the
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el derly and is not an i ssue for heal thy reproductive-
age woren taking oral contraceptives.

Four hundred mcrograns is the proposed
daily dose for oral contraceptives. Four hundred
m crograns a day is the recormended anount of folic
acid by the Institute of Medicine and the United
States Public Health Service.

This dose is less than 10 percent of the
5,000 microgram dose a day that my tenporarily
correct anem a due to vitamn B-12 deficiency. The
bottom line is that there is very, very little
downside to the addition of 400 mcrograns of folic
acid to oral contraceptives and the potential benefit
of supplenmentation of oral contraceptives with folic
acid is substantial for wonmen, their pregnancies,
their famlies, and society. Thank you.

DR. GUI DI CE: Thank you.

l'"d now |ike to call, please, M. Dougl as
Rose.

MR. ROSE: Thank you. It's a pleasure to be
her e. My name is Douglas Rose. | "' m president of

Irwin R Rose and Conpany in |Indianapolis, |ndiana.
W are a commercial real estate firmspecializing in
apartnents and nultifam |y housi ng across five states.

| "' mhere on behalf of nmy wife and famly. 1'mhere as
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a parent of a child who was born with birth defects.
Qur  youngest, Em |y, age 4, was born wth
achondroplasia which has nothing to do with the
subj ect matter you are contenpl ati ng here.

Whi | e nedi cal science knows a great deal now
about achondropl asia -- for exanpl e, the gene has been
identified where a genetic insult occurs. The | ocati on
on the gene, etc., has been identified -- the
prevention science is a long way from reality.
Fortunately, that's not the case with folic acid
preventabl e birth defects.

By the way, let ne state, if it wasn't
inplied, | have no financial interest in anything
bei ng di scussed here and |' mhere at ny own expense on
my own tine.

|'"'m here to urge the FDA to approve the
mar ket i ng of this drug-drug conbi nation as quickly as
possible for, at a mninmum the benefit of the
hundreds of thousands of wonmen -- 1've heard the
figure here this afternoon a mllion wonen each year
-- who becone pr egnant whi |l e t aki ng or al
contraceptives or those wonmen who beconme pregnant
havi ng stopped taking oral contraceptives.

Approval of this drug-drug conbination,

these two drugs which are already approved drugs,
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will, | believe, have a dramatic inpact on wonen's
public health in the United States. Sonme of the facts
are not in dispute. Not nearly enough of the eligible
popul ati on of wonen of reproductive age are receiving
t he reconmended daily dose of B vitamn folic acid.

That's a shane. |It's tragic. It's tragic
that today in Indiana and across Anerica babies
continue to be born with this nost devastating birth
defect. \Wien we | earn about these issues and begin
readi ng about these issues, it'sdifficult to describe
to you how shocked and angry we were when we
di scovered that many of these cases could have been
prevented by sinply introducing Bvitamn folic acid.
It's shocking. What you have before you today is a
wonderful opportunity to advance wonen's public
heal th, advance the health of babies. Every baby
deserves to be born free of birth defects with an
opportunity to live a full life.

Every family with a child without birth
defects is a child helped. | knowa little bit about
the challenges the famlies face. | liken birth
defects to acts of terrorism | know that nmay sound
odd, but terrorism is indiscrimnate. It's
devastating. It crosses socioecononic lines. It has

I'ifelong inpacts.
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It inmpacts not only the baby who is born
with the birth defect but the child s siblings,
parents, extended famly. There are no words
sufficient that | know of that can adequately descri be
what a famly deals with when they bring hone a child
born with birth defects.

| really appreciate this opportunity. |If
appear to be nervous, that's because | am Standing
in front of all of you leading experts is quite
overwhelmng to ne. | felt this was inportant enough
to cone here and speak nmy mind for just a few m nutes.

When our daughter was born, we were
determ ned, while she will have nmany opportunities
and a full and conplete life. yes, with difficulties
that will lie ahead, we were determined to nmake a
di f ference.

Each of you now have an opportunity to make
a difference for hundreds, perhaps t housands, of wonen
and their famlies and their healthy babies. You each
should be very proud of this opportunity that you
have. So many famlies will be grateful. " m
grateful to you for this opportunity and wi sh you al
happy holidays. Thank you.

DR. GQUI DI CE: Thank you.

The next 1is an organization, Anmerican
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Col | ege of Nurse-M dwi ves, and the speaker is Deanne
WIIlians.

M5. WLLIAMS: Good afternoon. | am Deanne
WIIlians. I'm a nurse md-wife and |'m Executive
Director for the Anerican Coll ege of Nurse-M dw ves.
Even though |'ve spent quite a bit of time preparing
for and getting here and waiting for nmy opportunity to
speak, you'll be glad to know that | don't have
anyt hing to say that you haven't already heard and |I'm
not going to take your time because if | were sitting
there, I would be getting a little cranky right now

| will sumarize one sunmary statenent:
That you've heard from the nurse-m dw ves, you've
heard fromthe nurse practitioners, you' ve heard from
t he obstetrician/ gynecol ogi sts, you' ve heard fromthe
clinics that are providing these services that thisis
an inmportant decision that will have a significant
i mpact, and | urge you to nove speedily to approving
this request. Thank you.

DR. GUI DI CE: Thank you.

And our | ast speaker is Dr. Richard Fal k who

represents the Anmerican Society for Reproductive

Medi ci ne.
DR. FALK: | think | should represent the
Washi ngt on Redskins, being last. | should say | have
SA G CORP.
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no financial incunberances which wll affect ny
t esti nony.

My nane is Richard Fal k. 1'ma gynecol ogi st
and reproductive endrocrinologist. As Linda said, |
represent the American Society for Reproductive
Medi ci ne. The Society is a nulti-disciplinary
or gani zati on of approxi mat el y 9, 000 nenber s
representing every state, the District of Colunbia,
and nore than 100 foreign countries.

The mission of the Society 1is the
advancenent of art, science, and practice of
reproductive nmedicine central to which is the health
of wonen and their children. It's difficult to be
entertaining and informative at this juncture after
following so many erudite speakers but, as we all
know, hearing the lyrics again and again tend to make
us remenber the song so I'll read our brief statenent.
The full statenment is outside.

It is well accepted that consunption of
folic acid supplenments during early pregnancy reduces
the incidence of neural tube defects by 50 to 70
per cent . The U S. Public Health Service now
recommends that all wonmen capabl e of becom ng pregnant
suppl ement their diet richinnatural folates with 400

m crogranms of synthetic folate acid.
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The oral contraceptive pills are a widely
utilized nethod of contraception. |In the year 2000
12.9 mllion married and sexually active unmarried
North Anmerican wonen used this nedication. Despite
its proven efficacy there are approximately 1 mllion
unpl anned pregnancies in OCP usage annually.

Approxi mately half of these pregnancies
result in a live birth. Because these are
unantici pated pregnancies, it is likely that nost of
t he wonen have not supplenented their diets with folic
aci d. In addition, oral contraceptive usage is
associated with decreased intentional absorption of
fol ates and sonme studi es have shown di m ni shed pl asma
folate levels as well.

Combi ning the recommended 400 m crograns
suppl ementation  of folic acid wth an oral
contraceptive woul d i ncrease the body stores of fol ate
and would be expected to result in a decrease in
neural tube defects in children born of unplanned
pregnanci es.

The ASRM t her ef or e, ent husi astically
supports the developnment and distribution of a

conmbi ned OCP fol ate preparation. Thank you.

DR GQUIDICE Thank you. | would like to
thank all of the individuals for sharing their
SA G CORP.
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experiences and their coments and also the
organi zations for their coments.

There were several other individuals and
organi zati ons who may be sitting in the audi ence and
have expressed a desire to speak additionally and
their filing of this information actually occurred
after the deadline so we will be unabl e to accomvdat e
themat this tinme but we would like to thank you for
bei ng here.

In addition, we had sone letters, one of
whi ch canme fromthe March of Dines and the other from
Dr. Mladimr Vartileky fromthe University of Al abana
in support of this concept.

As charged to the Conmittee, one of our
charges in addition to the discussion is to provide
advice tothe FDAwith regard to particul ar i ssues for
the i ssue at hand. There is a list of five questions,
and | would like to now open the floor for the
Comm ttee to discuss these five questions.

The first questionis -- and | would like to
reassure the Conmittee also that there will be tine
for discussion about these questions as we go forward
and perhaps other issues that may cone up as well.

The first question is: "Are further

increases in folic acid intake, beyond what is
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avai lable fromfortified cereals, likely toresult in
public health advances in preventing further neural
t ube defects?"

| s there any discussion on this by any of
the Conmittee nmenbers drawi ng fromwhat you have read
i n your packets and al so fromthe presentati ons today?

Dr. Darney and then Dr. Mntgonery Rice.

DR. DARNEY: Phillip Darney. | assune this
i ncrease neans if nore wonen were taking folic acid,
rat her than a change in the mean serum concentration
of the population; that is, an increase in preval ence
rate, rather than an increase in dose.

DR GUDCE | think that is an excellent
guestion to ask our representatives fromthe FDA for
clarification, please.

DR. GRIEBEL: | think what we're asking is
does it -- that first part of the phrase is in
addition to the food fortification, would additional
suppl ement ati on which would be further increases in
folic acid intake -- so basically we're referring to
t he concept that we are discussing today.

DR. @GU Dl CE: |s that clear? Dr. Rice.

DR. RICE: | assune that you al so nean what

will be able to be required in the diet, plus if a

person was taking supplenent. So are you saying
SA G CORP.
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beyond that, if they were taking the supplenent as
prescri bed, oral contraceptive plus folic acid, they
woul dn't be taking anything else additionally other
than what's in the diet.

My question was to Dr. Yetley, | believe,
t he peopl e who spoke earlier. Wen you | ook at the 25
foods that you say people commonly take in their diet
t hat have supplenent, if you | ook at an average di et,
what is the maxi mum anmount in general a reproductive
age worman actually gets in that consunption, if you
| ook at the variety of foods that a person typically
gets in a day? Is that that 200 nunber that we're
tal ki ng about that people are getting? Wat is that
anount?  You know what |'m saying? If | eat sone
cereal and drink sone mlk and then | have a sal ad and
some chicken for lunch, if | eat those type of things,
what am | typically going to get in a day?

DR. YETLEY: Well, obviously there's a wi de
range of intakes. | think the other point is that we
don't have a good accurate estinmator. | mean, we can
nmake estimates but they are probably significantly
underreported.

| clearly is feasible for a wonan and not
without a lot of stretching to achieve a good diet

plus additional fortification folate from the diet,
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particularly if she eats breakfast cereals or other
foods that are highly fortified. It is certainly
feasi bl e and not a huge stretch of the imgination to
get there.

| think what you have is probably a | ot of
wonen who may or nay not have good diets but are not
in addition taking either a supplenment or a breakfast
cereal, which | think, is where at l|east at the
current tine, the reconmendation is. | don't know
whet her that answers your question or not, but if you
nmake an estimate of could they get a good diet eating
fruits and vegetables, dairy, whatever, follow ng
di etary guidelines of the U S. Government, yes.

DR. RICE: So they can get that 400, but we
know that they don't based on when you | ook at the
NHANES data, etc. Wien you |ook at the typical --
when you do those surveys, you know that they are not
actually getting it.

DR, YETLEY: Let me just make a comment.
There was a | ot of enphasis this norning on the Lew s,
et al., paper and | ama co-author of that paper so |
wanted to put sone cautions in interpreting that
paper. That paper was done before fortification had
been inplenmented. W didn't know at that tine what

t he mar ket pl ace woul d do and t he nmar ket pl ace responded
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much nore significantly and to a nuch |arger degree
than we estinmated in that paper.

W al so di d not have good anal yti cal data on
the folate content of foods. Now that we have better
data we know that we underestimated on that. For a
nunber of reasons, that's a very significant
underestimation of actual intake, and, therefore,
overestimation of how many wonen don't neet the
dietary pattern.

My guess is | would rely nore on the serum
data because | think that tells you how nany wonen
aren't, from whatever sources, actually getting
sufficient folate. | would reconmend you | ook at the
serumand red cell data rather than the dietary data
which is very fraught wth error and probably
underesti mati ons.

DR, RICE: GCkay. Thank you.

DR, @QUI DI CE: Is there any further
di scussion with regard to this particular question?

Dr . Li pshul t z, Dr. Di ckey, and Dr.
Rosenber g.

DR, LIPSHULTZ: This is just kind of a point
of information. That is, we're being asked to conment

on "likely toresult in advances,"” and |' mjust trying

inny own mnd to quantitate these advances in termns
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of the 16 mllion wonen.

| did not understand the response fromthe
representative fromJohnson & Johnson as to whet her or
not this conbination wll be available for al
conpanies or is this specifically for a Johnson &
Johnson product and, if so, hownany of the 16 mllion
wonen will be able to profit fromthis conbination?

DR. GQUI DI CE: Wul d sonreone fromthe sponsor
like to respond? Dr. Friednman.

DR. FRIEDVAN: The question was about how
many of the 16 mllion wonmen who currently use ora
contraceptives could potentially benefit and about
potential availability of such a product to other
makers of oral contraceptive products?

DR. LI PSHULTZ: The question is is this
restrictiveinthe ability to conbine these two, or is
this going to be just globally available to all
manuf act urers?

DR. FRIEDVAN: Well, currently we are here
today really to discuss the concept to see if the
concept itself makes sense to this conmttee. W feel
it does and have presented argunents to that effect.

Wth regard to issues of other conpanies,
it's a little premature now to speculate on their

interest in such a product. Johnson & Johnson has
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al ways been open to di scussion of co-licensing or co-
mar keting products with other conpanies and would
remain so. But at this point intime, it is, | think,
very premature to specul ate on howthat coul d play out
over time.

DR LIPSHULTZ: | nean, | think you could
give ne just idea as to the marketplace in ternms of
oral contraceptives and Johnson & Johnson. Are we
tal ki ng about 50 of wormen use Johnson & Johnson oral
contraceptives? 80 percent, 40 percent? | nean, if
you coul d just generally give ne anidea. | nean, I'm
sure you have these nunbers avail abl e.

DR. FRI EDVAN: Dr. Cafferson will address
your questi on.

DR. CAFFERSON. The answer is no, | don't
have nunbers avail able for a prospective product but
when we're talking about -- you'll tell ne if I'm
addressi ng your question appropriately. G ven the
current usage patterns for estrogens and progestins,
the type estrogens, the type progestins, the type
regi mens for those products that woul d be avail able to
any conpany, in this case ours, for devel opnent with
folic acid, it would exceed, | believe, probably 85
percent of current usage of pills.

So | think that may get at what you are
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after. If we |ook at norethindrone products, if we
| ook at | evanorgestrel products, if we | ook at et hinyl
estradiol, etc., if we take it in the broadest sense
of what this could nean, it could be very, very broad
coverage. However, as Dr. Friedman nentioned, we are
really here focusing on the concept itself. I
understand, Dr. Lipshultz, you are after the broader
-- what m ght the public health consequences be.

DR LIPSHULTZ: The reason |'mdoing that is
because t he nunbers that we hear today are based on 16
mllion wonen taking pills. Now, is that a realistic
nunmber based on the conbination? WIIl 16 mllion
wonen be able to get this conbination?

DR. CAFFERSON. As far as being able to get
this conbination, certainly they woul d be able to get
any conbination and would be prescribed appropriate
conbi nations, but | think part of that question --
anot her response to that question is to renmenber that
we are currently, and have been for vyears, the
dom nant suppliers of oral contraceptives in the
public sector as well. The availability of these
pills, we believe, would be broad.

DR QU D CE | think one of the issues --
"1l get to you in just one second -- | think what Dr.

Li pshultz is getting at, and nay be in the m nds of
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others around the table as well, is whether the 85
percent of 16 mllion, and clearly there would be --
well, there would likely be other individuals who
woul d benefit fromthis besides the 16 m|lion wonen
who are currently taking OCPs, but does Johnson &
Johnson nmake 85 percent of those pills? | think
that's the question that is being asked.

DR CAFFERSON: The answer is --

DR QU D CE O conmponents of them

DR CAFFERSON: Yeah. The answer is no. W
have about 40 percent of the market that now |'m
referring to. However, zero of that 40 percent
contains folic acid. The question, as | understood
it, was what could the availability be versus what
restrictions on that availability m ght be. So there
are two di fferent questions but you have both answers.

DR. GUI DI CE: Thank you.

Dr. Enerson.

DR. EMERSON. Just to follow up on that, |
think what we are really being asked to tal k about
here is the public health inmpact of making this
decision. There is no product at hand; there is no
i ssue.

But even if there were a product at hand, if

t he person wal ked i n here tal ki ng about doi ng t his who
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currently had a .01 percent of the market share,
there's this issue of is this is a good product, a
good idea of putting it in there, they are | ooking at
the possibility of narketing such a product and
hopeful |y capturing nore of it.

| think that's what we have to address nore
than truly the Johnson & Johnson question specifically
is the idea of whether there would be a public health
benefit. The question at hand here, just starting
out, is there roomfor inprovenent in folate intake or
i s everybody al ready taking everything they are going
to take.

DR. QU D CE Dr. Rosenberg, did you have a
comment you wanted to nmake?

Yes, Dr. MIls and then Dr. Hager.

DR MLLS: I'd like to address that
guestion in terns of particularly what Dr. R ce was
asking earlier, following Dr. Yetley's comments. |
think there are two ways to attack this. One is to
| ook at the reduction in neural tube defects that we
have currently experienced. A nunber of the speakers
this afternoon talked about a 20- to 30-percent
reduction. | think it's very inportant to note that
is based on inconplete data and that is probably not

an accurate reflection of the current achi evenents.
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The better the data, the greater the reduction. |If
you | ook at the Canadian studies, they are in the
range of 50 percent. | think the real question is:
Can we do better than 50 percent? That is, is there
anot her 20 percent of neural defects that are fully
preventabl e? And there may be, but | don't know for
sure that there are.

The second way to address that question is
to l ook, as Dr. Yetl ey suggested, at the bl ood | evel s.
If you look at a red cell folate |evel, saying that
400 is target, and | admt this is just based on
reasonabl e evi dence, not great evidence, then there's
still a nunmber of people who are not neeting that
goal . So that using the red cell folate as your
standard, there are a nunber of people who could
benefit from additional folic acid. | would just
suggest those as ways of approachi ng the question.

DR. GUI DI CE: Thank you.

Dr. Hager.

DR. HAGER: | would just indicate that | do
think that this is a broader topic than just the
concept. Not a single one of the public speakers said
"an or al contraceptive" Wi th folic acid
suppl ementation. They all said "oral contraceptives"”

with folic acid supplenentation. Al t hough we are
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di scussing a concept, | believe it isinmportant to the
function of the conmttee that we indicate that, in ny
opi nion, that we see this as a concept that needs to
be applied Iike we would herd inmunity. This is for
t he best public health inpact.

W're talking about if folic acid is
beneficial, and certainly there is sone evi dence that
indicates that folic acid can decrease the risk of
neural tube defects, then we need to be sure that
concept is conveyed to benefit all wonen who woul d be
exposed to the use of oral contraceptives, rather than
just limting it to one product.

Regarding the public health effects, we
don't truly know the nunber needed to reduce further
that risk of neural tube defects. W need information
on that. W don't know the effectiveness after 90
days or so as far as binding and the anmobunt that is
still left in plasm |evels. W don't know about
worren who di sconti nue so we need sone further foll ow
up.

| would say that | think the public health
inplications based on what we have heard are that
folic acid certainly can benefit. | would hate to see
us limted to a single product.

DR. GQUI DI CE: Thank you.
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Dr. Dickey, you had a conment?

DR. DI CKEY: Well, again, | think if we
answer the question that has been posed to us, it
really doesn't have anything to do with what our
sponsors tal ked about. The question is sinply: Are
further increases in folic acid intake likely to
result in an inproved public health outconme?

It's not t hat it's not avai |l abl e
technically. You could get it through diet, you could
get it through nmulti-vitamns, but it's clear to ne as
you read through the material that we have a
substantive portion of the population at risk that is
not taki ng advantage of diet, vitam n supplenents, or
ot her nechani snms, and that the answer to this question
-- quite aside from this specific concept -- the
answer to the question about folic acid intake is yes,
our society could benefit fromfurther mechanisns to
make folic acid avail abl e.

DR. GQUI DI CE: Thank you.

Dr. Tanur a.

DR. TAMJURA: Let's assune that we are going
to say yes to this first question. Then | would |ike
to know, considering that the national decline in the
rate of NTDs already happened before we knew that

folic acid was indeed effective to prevent NID, and
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al so ever since this mandate by FDA that so-called
enriched cereal and grai n products should be fortified
with folic acid started in 1998, then we saw further
decline in NTD preval ence.

Now ny questionis: |f we answer yes today,
how we are going to nonitor that our answer woul d be
correct or not? That's what | would Iike to know.

DR GQUD CE  And |I'm wondering who night
provide us sone insight into that, either on the
conmittee or fromthe FDA.

DR RICE Again, we are not -- we're
tal ki ng about a concept today. | am assum ng that,
regardl ess of what our vote is for this, that there
are going to be lots of additional or sonme additional
studies that are going to answer a lot of the
guestions related to safety, toxicity, dosage, etc.
So | think those questions will then be part of what
the FDA will do when they assist with the devel opnent
of studies that will hopefully begin to develop this
product .

So | am assum ng that we are only here to
tal k about the concept and address those issues and
then that nothing is going to cone to market for a
whi | e because there's got to be sonme phase -- maybe

some Phase 1 but definitely sone Phase 2 trials, some
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other trials that | ook at what the appropriate dose is
and what are the safety issues associated with it,

what are t he phar macoki neti cs that are associated with

combining them | think those issues will be answered
with the properly designed studies. | definitely
would like to know if |I'm wong in naking that

assunpti on.

DR. SHAMES: No, you are correct. There are
-- we need to address the concepts here. There are
lots of details that we are not tal king about that
really we can't tal k about here. There are regul atory
i ssues and | egal issues that we haven't even totally
addr essed oursel ves.

W have constructed these questions in such
a way that at |east we can knowif we shoul d even nove
forward on this concept, so that's really what we're
tal ki ng about .

DR CRIEBEL: But | would |ike to add that
if there are inportant issues that you think that we
need to know nore about such as specific safety
information that you would need to know before you
felt confortable with this, we would |i ke to hear what
those are and people's ideas on how to get those
answer ed.

DR. @GU Dl CE: Dr. Tol bert.
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DR TOBERT: | would like to conment on an
i ssue which surfaced a few m nutes ago. There seened
to be an inplication that Johnson & Johnson, who |
presune have intellectual property in this area,
should put it into the public domain because this is
an inportant public health advance. It is an

i mportant public health advance, and | hope it's very

wi dely avail abl e. But lots of other products of
pharmaceuti cal conpanies are, as well. | mean, there
would be no pharmaceutical i ndustry if t he
pharmaceutical industry didthat. | presunme what wll
happen is Johnson & Johnson wll narket ora
contraceptives containing folic acid. That may gi ve

t heman advant age over their conpetitors. Doctors nmay
wite prescriptions preferentially for those products,
but that's howthe systemworks. These products w |l
be avail abl e to anybody who cares to take themand any
doctor who cares to wite the prescription for them

DR. GQUI DI CE: Thank you.

Dr. Rosenberg.

DR. ROSENBERG I n exploring the concept, |
think it's already been nentioned that we really
shoul d be tal ki ng about folic acid intake beyond what
is currently contributing to folic acid nutrition in

the diet, not just fortified cereals. That point has
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al ready been nade. It's inmportant to reflect on
whet her we are trying to increase folic acid nutrition
or trying to increase sinply the intake of crystalline
folic acid. They are not exactly the sane, and |
think that that does deserve a Ilittle further
clarification.

To add to that, | woul d say does t he concept
include the idea that for public health reasons we
really want the wonan who conceives to be in the best
possi bl e health, the best possible nutritional status
for her own health and for the health of the fetus
and, therefore, is it unreasonable to think that this
concept shoul d all ow consi deration of nore than folic
acid being added to a drug which is used
preconceptional |l y.

It's true that there's this powerfu
relationshipinthe research between folic acid intake
periconceptionally and prevention of neural tube
def ect s. But is part of the concept here is an
opportunity to deliver inproved nutrition to wonmen in
a way that wuld have an inpact on their
periconceptional or preconceptional nutrition status.
This is a | eading edge exanple. |Is that part of the
concept in the view of the FDA?

DR. SHAMES: | just think that we first have
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to get past this one supplenent that has a clear
benefit and if we haven't solved that here at the
Commttee on a scientific level, then we have to go
and try to see if we can address it on a regul atory
level. |If that all works out, then we can tal k about
other things. | think we need to get over this first.

DR. ROSENBERG But it is a concept that
we' re tal king about here.

DR SHAMES: Well, | would like to hear what
you have to say about this particular concept first,
| think.

DR. QU D CE: | hope these are comments t hat
are relevant to the concept at hand.

DR. CROCKETT: | would like to nake a notion
that we end discussion on Question No. 1 and nove to
a vote, please.

DR. QU D CE Okay. A notion has been put
forward that we end di scussion on Question No. 1 and
put it to a vote. It's been seconded and this
committee doesn't usually have notions and approval s,
etc. However, | think we have heard the entire range
of issues. | think we are probably in a very good
position right now to take a vote unless there is
someone who has a burning issue.

s this a burning issue, Dr. Geen?
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DR GREEN. 1'Il let you judge that. |It's

an issue that concerns a point that was brought up,
and a very relevant one, by Dr. MIls in this
di scussion that speaks to, | think, Question No. 1,
and | don't think we'll be able to cone back to it,
which is "Are further increases in folic acid likely
to result in public health advances?"

Certainly | would agree with the overal
notion that 400 mcrogranms figure on red cell folate
woul d be a good yardstick to do that. Wat | have not
heard -- and please forgive ne if thereis information
that was presented that addresses this issue -- is
whet her the val ue, 400 or any other |evel, when you
| ook at the distribution curve for red cell folate in
the popul ation at |large and the effects of increased
folate intake, the effect that woul d have on the shift
of that distribution curve, would affect the fraction
of the population that mght be at greatest risk,
specifically, from what we've heard, those where we
are addressing an i ssue of gene-nutrient interaction,
particularly the TT honpbzygotes.

| s there any information? | mean, one woul d
predict, given that this is a conmon pol ynorphi sm
that the distribution of red cell folate is going to

be trinodal within that population. This nay not be

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

248

apparent from |l ooking at a distribution curve but ny
guestion is if you | ook at the | eft-hand side of that
curve buried within that group surely nust be the TT
group. And the question is: Does 400 m crograns of
red cell folate -- is that attainable for that group?

DR.  @QUI DI CE: Dr. MIls, since you were
coment ed upon - -

DR. MLLS: Since | got tagged.

DR. GUI DICE Right.

DR. M LLS: There are some data.
Unfortunately, | can't give you chapter and verse but
there's a paper by Ann Malloy looking at the Irish
cohort that showed howthe TT allele relates to fol ate
| evel s and whether that can essentially explain the
folic acid effect, or, actually to be nore specific,
what proportion it can explain. And there's a great
deal that is independent of the TT, if that helps to
answer the question.

DR.  GUI DI CE: Thank you. Many of the
comment s t hat had been made around t he tabl e i ncl udi ng
this one and also the issue of potentially other
suppl ements or, at |east, conceptually added to oral
contraceptives can certainly be, | hope, included in
our recomrendations to you beyond t hese six questions

for subsequent evaluation and consideration by the
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Agency.

| would like to nove forward and restate
Question No. 1 and then | will go around the roomand
pi ck on people; that is, to ask directly of the voting
nmenbers for their yes or no answers. The question is:
"Are further increases in folic acid intake, beyond
what's available from fortified cereals, likely to
result in public health advances in preventing further
neural tube defects."”

For each question we'll start on different
sides of the room so people don't feel particularly
pi cked upon, but at this tinme | would like to begin
with Dr. Hager, please.

DR HAGER  Yes.

QU D CE Dr. Patten.
PATTEN:  Yes.

GQUI DI CE: Dr. Darney.
DARNEY:  Yes.

QU DCE Dr. Geen.
GREEN:  Yes.

QU D CE Dr. Crockett.
CROCKETT:  Yes.

QU D CE Dr. Rice.

Rl CE: Yes.

T 3 3 3 3 3 3 3 3 2D

GUJl DI CE: Dr. Wenstrom
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VENSTROM  Yes.

@QJ D CE: Dr. Enerson.
EMERSON:  Yes.

QU D CE: Dr. Shane.
SHANE:  Yes.

QU D CE Mself, yes. Dr. Geene.
GREENE:  Yes.

QJ D CE  Dr. Tanura.
TAMJRA:  Yes.

QU DI CE: Dr. Rosenberg.
ROSENBERG  Yes.

QU DI CE: Dr. Dickey.

Dl CKEY:  Yes.

QU D CE Dr. Lews.
LEWS: Yes.

QU D CE Dr. Lipshultz.
LI PSHULTZ: Yes.

@QJ D CE: Dr. Macones.
MACONES:  Yes.

QU D CE Dr. Stanford.
STANFORD:  Yes.

QU DI CE: For the record, that was a

unani nous round of yeses. Thank you all.

The second question is: "Can we define a

subpopul ati on anobng wonen of reproductive age that
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needs additional folic acid?" W have heard through
sever al di fferent tal ks t oday about some
subpopul ati ons, includi ng wonen of |ower incone. |'m
just wondering if there is any di scussi on about this.
Al so including, | guess, for genetic pol ynorphisns.

Dr. Rice.

DR RICE: Linda, we haven't spoken about
di abetics or epileptics. | knowthey have nore neural
tube defects. For people taking antiepileptic
nmedi cati ons, has fol ate suppl enmentati on been shown to
reduce neural tube defects in that population of
patients? | know there's sonme work by Abereese in
somre nodels that shows that it did and |'m just
wondering. Dr. Geene is shaking his head no, so he's
going to share it with us.

DR. GREENE: To the best of ny know edge,
there is not yet any data suggesting that folic acid
suppl ementation is efficacious in reducing the
i nci dence of neural tube defects anpbngst wonen with
di abetes nellitis. | don't know that that's been
studied in worren with epil epsy.

DR VENSTROM It has been studied, and it
works if you're taking one of the drugs that acts as
a folic acid antagoni st |i ke carponesopi ne. Val porate

has a very high risk of neural tube defects but it
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works by a different mechanism | believe it affects
t he homeobox gene. But the folic acid antagoni st
woul d respond to folic acid suppl enentation.

DR QU D CE Yes, Dr. Crockett.

DR. CROCKETT: | think our speakers this
norning did a really nice job of presenting severa
different options about identifying subpopul ations
that need additional folic acid supplenentation. |
t hi nk sonme of those suggestions that they had or that
they used in the studies were either testing directly
the serum or RBC levels of the folic acid or
i dentifying by questionnaire those patients at higher
risk for neural tube defects or those not adequately
t aki ng di etary suppl enents or adequate dietary intake
to achi eve the reconmmendations. So | would say that
the answer to No. 2 is yes and suggest that we use
t hose markers to explore how we would further define
t hat subset.

DR GU DI CE: Dr. Wenstrom and then Dr.
Hager .

DR, VENSTROM | would like to ask why we
woul d need to do that. Thinking back to, for exanple,
gi ving pregnant wormen rultivitam ns. If you are
eating a balanced diet, you really don't need them

al though there is a smal|l proportion of pregnant wonen
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t hat woul d benefit.

Instead of trying to figure out who those
wonen are, we just suggest that they all take
mul tivitamns. Since folic acid has such lowrisk and
is so inexpensive, do we need to identify a
subpopul ation? | nean, wouldn't that nake it nore
expensive and to what end?

DR @D CE Dr. Geene.

DR GREENE: In studies done of wonen who
wer e counsel ed about the inportance of folic acid and
about which foods were richin folic acid -- this was
in the days prior to supplenmentation of flour -- it
was denonstrated that there was not a significant
i nprovenent or, at least, not to the Ilevels
recommended for folic acid intake nmerely by dietary
counseling, that wonmen didn't really achi eve adequate
|l evels of folate intake until they took a dietary
suppl enment .

Now, | don't know -- | haven't seen data
about that done since fortification of the food
supply, but <clearly before the food supply was
fortified, just merely counsel i ng wonen didn't get the
j ob done.

DR. VENSTROM Can | clarify what | nmeant?

That's not what | neant. | nmeant if we're talking
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about putting folic acid into birth control pills, |
woul d say is there any down side to just offering that
to all wonmen? Wiy do we have to pick out woren that
woul d particularly benefit since it's low risk and
i nexpensi ve?

DR. @GUI DI CE: Dr. MIls, Dr. Dickey, and
then Dr. Lew s.

DR MLLS: I think the concern is that
people, at least the people in the Institute of
Medi ci ne report thought that 1,000 m crograns was the
upper limt that we wanted people to be getting per
day. Just doing a little fast math, if soneone is
already taking a vitamin tablet, that's 400. |If they
are eating Total for breakfast, apparently the average
serving that a woman actually takes is about 600
m crogranms per day. Then you've got the fortified
f oods

So | don't think I would want that woman
being told to take an oral contraceptive that contains
folic acid. That would be nmy rationale for trying to
separate out the wonen who are having a | ow i nt ake of
folic acid as conpared to those who may be having a
hi gh i nt ake.

DR. QU DI CE | skipped over Dr. Hager so

before Dr. D ckey --
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DR HAGER. Well, | would agree with that.

| think we do want to include as nmany people as
possi ble, as we have all said, but we do need to be
careful about those who are already suppl enenting or
you have adequate dietary supplenentation as well as
exogenous suppl ement ati on as you were saying. | think
what this question points out to ne, and we have heard
t oday, the need for inproved educational nethods.

Apparently t he met hods t hat we have used and
we have failed as physicians, for which | apol ogi ze,
to adequately enphasize this to our patients in
obstetrics but we need to come up with some new ways
to not only enhance supplenentation but to educate
wonen about their need to take supplenents and to
i nprove their diet.

DR. GU D CE Dr. Dickey.

DR DI CKEY: Unless | don't recall
accurately, the 1,000 is a somewhat arbitrary nunber.
The 1OM has said it. They have attenpted to say that
to avoi d things |i ke maski ng pernici ous anenmi a but, in
fact, again froma safety perspective, particularly in
t he reproductive-age group for wonen, thereis little
data | recall seeing suggesting that you would be
harm ng sonebody if you got them above 1, 000.

| think in ternms of Question 2, yes, there
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are sone subpopul ati ons we' ve heard today. They tend
to be young wonen. They tend to be people wth
uni ntended pregnancies; therefore, perhaps, not
notivated to supplenent. Certainly |owinconme. Some
data we m ght have to extrapolate, but if you | ook at
bot h Canada and the China study, naybe those people
who live in the north where there is | ess easy access
to sonme of the high folic acid foods.

But | think it conmes back down to what Dr.
Wenstromhas said. It's cheap, it's very safe, and so
even t hough you can identify popul ations, I'mnot sure
what you gain by identifying populations within the
subgroup of wonen of reproductive age.

DR QU DI CE: Dr. Lewis and then Dr.
Enmer son.

DR. LEWS: | would al nost turn the question
around. It's not that it's a subpopul ati on that needs
additional folate, but a subpopulation that m ght be
harnmed by additional folate. The questions that --
not the questions but the criteria that were posed
this norning, as you said, Dr. Crockett, they are
adequat e, you know, dietary suppl enentati on and so on.

| nmean, that identifies the people who
probabl y al ready have adequate folic acid and of fering

them a birth control pill that contains folate
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probably is not so beneficial. But also from the
study this norning, wonen who conceived sone 50
percent of intended pregnancies were not taking folic
acid suppl enentati on. There is a huge area of the
popul ati on that needs educati on about the inportance
of folate supplenentation

DR @&QJ DI CE: Dr. Enerson.

DR. EMERSON: Well, | guess my question was
do we have to define needs or can we go on the
definition based on the reconmendati on that wonen of
chil dbearing age should be taking 400 m crograns
supplementation in which case identifying the
subpopul ation is easy. It's the wonmen who aren't.

DR. QU DI CE Yes, you have a comment?

DR. SHANE: It's not quite true because the
wonen who are not taking the pill are supposed to be
getting half of that from fortified food. Food is
fortified specifically for this problem the NID
probl em althoughit's had ot her advant ages, possibly,
i n reduci ng honocyst ei ne.

The i dea of food fortification was to reduce
the instance of NIDs. Taking the pill on top of the
fortification is actually giving nore than the
recommendation, although it probably would not be a

problemto do that.
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DR. @GUJ DI CE: Dr. Wenstrom

DR VEENSTROM But | still believe N ck
Wal d's paper. In his analysis he predicted that, at
this level of fortification, the incidence of neural
tube defects would drop by 20 percent. And that's
what we've seen, which, to ne, suggests that the
fortificationisn't optimal. Adding extra folic acid
on top of that would be expected to decrease the
i nci dence further.

DR @I D CE Dr. Darney.

DR. DARNEY: | agree with Dr. Wenstrom It
seens to nme that all the data we've seen identifies
the group needing the supplenmentation as those who
woul d be nore likely to take birth control pills. |
think a bigger problemis that the very ones who are
likely to need it nost are the ones who are |east

likely to take birth control pills, but it could only

hel p.

DR QU D CE Yes, Dr. Patten.

DR PATTEN. Yes. [|I'mnot a clinician and
| need sone information froma clinician. |s serum

folate a routinely conducted part of bl ood work and,
if not, is it prohibitively expensive to conduct?
DR. ROSENBERG. The answer is no and no

DR @UJ D CE Dr. Hager.
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DR HAGER: Just one other things about

i dentifying a subpopul ation. If we identify and | abel
a subpopul ation, it may have the adverse effect of
saying to those individuals not in that popul ation,
"You don't need as much folic acid."”

My concern is and | think I'm hearing that
we want all women to understand they need folic acid.
Now, i s there a nmaxi numdose above 1, 000, above 2, 0007
| don't think that's real clear. But we don't want to
convey to a popul ati on or subpopul ati on of wonen t hat
you don't need suppl enentation in ny opinion.

DR GQUD CE So the issue, | guess, before
the Commttee is how we advise the FDA, whether we
answer the question or whether we change t he question
and reflect what | think |"mhearing around the tabl e,
al though 1I'mnot sure there's a conpl etely unani nous
agreenent on this.

The issue is that there is variabl e usage,
bot h usage of cereals and other foods, and it appears
t hat the suppl enentati on efforts have not gotten wonen
of reproductive age up to the amount of folic acid to
maxi m ze reduci ng neural tube defects down to what ever
t hat unknown percentage is or unknown incidence is.

VWhat |'m hearing is that it's better to

suppl emrent everyone with the additional benefits. As
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we heard from several of the individuals during the
open public hearing, there will be discussion about
health and taking care of one's self in either
pl anni ng a pregnancy or during the first trinmester and
during the whole pregnancy. So there are added
benefits to this entire approach which really go
beyond the whole issue of just adding folic acid to
birth control pills.

So it seens that there is an opportunity to
suppl ement vi a a nechani smof suppl enenting folic acid
to birth control pills that will target a certain
popul ation, i.e., wonen who are taking birth control
pills, sone of whom are not taking enough folic acid
and sone of whom are probably maybe even nore than
they need, but that the safety nmargin is quite
significant and so why does it nmatter? Wy do we need
toidentify anyone? As you nentioned, part of routine
prenatal care and the routine blood draw is not to
draw a serum fol ate | evel

So | will ask the Committee whether they
would li ke to actually answer two questions. One is:
|s there a need to identify subpopul ati ons, and then,
secondly, can we identify subpopul ati ons?

Dr. MIls and then Dr. Macones.

DR MLLS: | actually see this as a very

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

261

sinple clinical nmanagenment issue. | think that when
the woman wal ks into the clinician's office. The
guestion is, "Are you taking a suppl ement containing
400 m crogranms of folic acid?" |If the answer is yes,
you say, "Good," and you do not give them the ora
contraceptive with folic acid.

If the answer is no, you say, "You should
take an oral contraceptive with folic acid.” | think
that is going to avoid the potential problem of
overexposure to folic acid because, as Dr. Shane
pointed out, the average wonen is getting 200
m crograms of folic acid right now through food
fortification. |If she's taking a supplenent, she's
getting 600 m crograns of folic acid.

There's nobody that | know of who thinks
t hat taking nore than 600 micrograns of folic acid is
going to substantially increase a protective effect.
We're talking nore about whether 400 micrograms is
sufficient. So | don't see any benefit to giving
someone who is already taking a 400-m crogram
suppl emrent additional folic acid.

| do think there could be a risk. | also
don't see it as a difficult problemto determ ne who
shoul d get it and who shoul dn't because t he worman who

isn't taking a supplenent is a likely candidate in
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ternms of needing it. The wonman who i s al ready taking
a suppl enent doesn't need it.

DR. GUI DI CE: Thank you.

M . Macones.

DR. MACONES: Yes. Related to that, | guess
why we're having this debate about whether or not we
shoul d be giving this folic acid supplenent and birth
control pills to all patients is because we don't
know, at least | didn't see data about, how sensitive
and specific asking that exact question is.

I f you ask a wonan if she's taking a folic
acid supplenment, how often will she not have an
appropriate red cell folate level? To ne wthout
knowi ng the sensitivity and specificity of asking
guestions |ike that or asking about soneone's diet, |
don't think we could really adequately answer that
first question.

That, to me, would seem to be a very

i mportant study to do, to actually assess whether or

not asking sinple questions |ike that accurately
predi cts what sonmeone's red cell folate level is. |If
they do, then we can end this debate. If we detect

100 percent of the patients, we can ask sinple
guestions and just, again, give this supplenented

birth control pill to those people.

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

263

On the other hand, if it's not very
sensitive, if we only detect 80 percent, given the
very low risk, we mght just consider giving it to
everyone as Dr. Wenstrom poi nted out.

DR. GUI DI CE: Dr. Geene and then Dr.
Mont gonery Ri ce.

DR.  GREENE: In part the answer to this
guestion is getting into the next question which is
the i ssue of potential toxicity. | would |like to just
make two points. One is, with respect to what you
were saying, Jim what are you worried about if the
wonman i s eating her Total and taking her rmultivitamn
and al so, by the way, taking a birth control pill that
has 400 m crograns? Cbviously that gets to the next
guesti on.

The other thing | think that we need to
consider as a practical matter is that the nore
conplicated you nake nedicine, the less likely it is
to get done right. | think that we have to anti ci pate
the probability that if oral contraception -- |if
suppl ementation with oral contraceptive pills wth
folic acid catches fire, as it were, and seens |ike a
good idea, it's unlikely that pharmaci sts all over the
country are now going to start stocking the 20 or 25

different brands of birth control pills with and
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without folic acid in them

So | think we have to anticipate the
possibility or probability that, if this seens |ike a
good idea, it's probably going to happen with nost of,
if not all, oral contraceptives and pharmacists are
not going to double their shelf space to carry those
with and without a folic acid with all of the other
conbi nati ons of steroids that are avail abl e and dosage
regi mens that are avail abl e, sequential, etc. 1| think

we have to anticipate that, looking a little bit down

t he road.

DR GUDCE Dr. Rce.

DR RICEE Dr. MIIs said sonethingthat was
sort of, in ny opinion, contradictory to all these

ot her presentations that showed that one slide over
and over again, which is that the plasna folate | evel
and NTD risk, that as that concentration went up, we
did see a decrease in neural tube defects. So there
may be sonme potential in taking nore than 600
m crogr ans.

If | remenber, the Wal d paper tal ked about
if you took 1 milligram versus 5 mlligrams, the
incidence of neural tube defect did continue to
decrease. This concern that 400 is enough, | nean,

that's sonmewhere el se down in our questions. But |
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don't understand what you were saying about the 600
m crogranms, that nobody would agree that at 600
m crogranms there is any nore protective effect because
that's not what the literature is saying, unless |I'm
interpreting it incorrectly.

DR GQUDCE D. MIlIs.

DR. MLLS: There are a nunber of case
control studies that showed a major reduction in
neural tube defects in wonen who were taking 400
m crogranms of folic acid a day, so that's the first
poi nt .

The second point is that we don't know
exactly how many mcrograns of folic acid it takes to
raise your red cell folate to 400. | would suggest
that if you take it religiously, in other words, if
you don't skip three or four times a week, that you
probably will raise your red cell folate to over 400
with 400 m crograns per day.

And the Wald study, which actually is the
Leslie Daly study, doesn't go all the way out. I n
other words, there's a point where there weren't
enough exposures to know what the effect is so it's
not clear, as we were di scussing this norning, whet her
i ncreasing the anount of folic acid that you take in

is actually going to continue to decrease the rate of

S A G CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

266

neural tube defects.

| want to state again that there are two
ki nds of studies. It's a shame we didn't actually
have sonmeone who tal ked about all of the studies
reduci ng neural tube defects with food fortification
because there are U. S. studies which show a drop from
around 19 to say 30 percent and those studies were
i nconpl et e.

They didn't have available to them data on
all the pregnancies. They didn't have data on all the
term nations. There are Canadi an studi es which show
a drop to 50 percent with alnpost the identical
fortification |l evel. Those studies did have all the
prenatal term nations, the still births, and all the
ot her out cones.

So the point that | want to rmake is that,
wi th an exposure of approximately 200 m crograns per
day in fortified food, the good studies show a 50
percent reduction so | don't think that the data
suggest that you need 600 mcrograms per day,
particularly since we are already getting that 200 in
f ood, whether wonen are taking supplenents or not.

DR GUI DI CE: Dr. Wenstrom and then Dr.
Di ckey.

DR, VENSTROM Sorme people would say a
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reduction -- you said you could get a 50 percent
reduction. | guess that is in reference to the Nova
Scotia trial. But there are other studies that

suggest we could reduce it even further but we're
tal king about two different things. | think we
started off talking about safety and then started
tal ki ng about efficacy.

The MRC trial used 4 mlligrams a day and
none of those wonen had problenms as a result. So if
someone is taking 200 in their diet and then takes a
400 mlligram supplenment and then also gets it in
birth control, that is still less than the 4
mlligrams those wonmen took w thout any adverse
effects. | think the upper linmts beyond which you
woul d see sone toxicity are probably very high

Interns of efficacy, that 4 mlligramtri al
reduced the recurrence risk by nore than a 50 percent
reduction. It was a 78 percent reduction. You could
argue that an increased dose could have further
benefits wi thout increased risk.

DR,  GUI DI CE: Dr. Dickey, vyou had a
guestion?

DR. DI CKEY: A question for Dr. MIIls, |
t hi nk, because | think |I'm saying the same thing Dr.

Wenstromis saying. It's not an issue of whether the
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current data nostly points at 400 m crograns. The
guestion is: |Is there data that suggests that there
is asubstantial safety issue if patients -- if people

taking folic acid find thenselves at a 1,000, 1, 200,
or up to 4 mlligranmns.

DR QU DI CE Just a quick reply and then
Dr. Enerson because we are sort of bl endi ng questions
here.

DR MLLS: The Institute of Medicine
recommended a t housand m crograns of folic acid as the
upper limt so that their data suggested that there
was a problem Ten percent of pernicious anem a
occurs in this age group so there is definitely a
vul nerabl e popul ation for that. That's basically as
much as can be said about that.

There are al so questions now about whet her
you start to block the effects of nethotrexate when
peopl e get high folate levels. That is the very early
stage of investigation so that we don't know that.

W coul d ask the FDA experts over here what
peopl e woul d be getting if they started taking an oral
contraceptive with folic acid ontop of amultivitamn
and fortified cereal. | think you' re going well over
1,000 micrograns a day, and | just don't think it

woul d be safe given that | don't see any additional
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benefit in that popul ation.

DR GQUID CE: Dr. Enerson.

DR. EMERSON. My comment is just one about
bei ng careful with the percent reductions. 1It's not
absolutely clear to nme that our target should be a
certain percent reduction. It's not absolutely clear
to me that our target shouldn't be reducing the | evel
to 6 per 10,000, which sone slide or another was
putting forward this idea.

Canada had a higher rate of neural tube
def ect s. It's easier to have a big percentage
decrease when you have a bigger rate to start out
with, particularly if what you are attacking is
perhaps an environnental cause rather than sone
geneti c cause.

So, you know, going to Canada versus the
United States and we have the one study in China that
showed bi g differences between the northern part and
the southern part. This is what makes it difficult.
W don't have the data to say whether we really can
reduce it that much nore, but there is certainly some
suggestion that it can be reduced nore.

And then the safety question that comes up
isgoingwith that 1,000 mlligramdose and sayi ng how

hard and fast that is. W do have roughly 900
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subj ects that got the 4 mlligranms per day. W' ve got
roughly 3,700 in Hungary that got 800 m crograns per
day which is a fairly sizable safety popul ation.

DR. QU DI CE: So we have Question No. 2, or
Question 2(a), | guess, and that is -- | would like to
i npose on Dr. Wenstrom to pose a question to the
Commi ttee about whether or not there needs to be a
subpopul ati on defi ned.

DR VEENSTROM You'd like ne to reword
Question 27

DR QU D CE No. Actually, | would like
for you to reword your comrent about the |ack of
necessity for Question No. 2.

DR. VENSTROM Consi dering the | arge safety
mar gi n of supplenental folic acid, is it necessary to
identify a subpopul ati on who woul d be the only people
to get additional folic acid.

DR QU D CE Okay. For this | would Ilike
to call again upon nenbers. Since you have answered
one question so you know where you are now, just going
around the table starting on this side with Dr.
St anf or d.

DR. STANFORD: | would say that -- | nean,
we don't absolutely know for sure, but if we're

t al ki ng about worren of reproductive age, we're tal king
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about 400 m crograns and not higher levels. | would

say t he reasonabl e answer i s we probably don't need to

subi denti fy.

DR. MACONES: No.

DR GQUDCE To identify a subpopul ation.

DR LI PSHULTZ: No.

DR LEWS: No.

DR. DI CKEY: No.

DR ROSENBERG | think we do need to
identify subpopulations. | think the rationale for

this is that there are popul ati ons whose protective
effects are not being achieved.

| think that we, therefore -- and | think
unl ess you totally reject the safety i ssue and accept
the idea that there are no safety issues and that
there's a very wide safety margin and, in a sense,
therefore, reject the position of the Institute of
Medicine, |1 think there is a need for defining
subpopul ations and | think they can be defi ned.

DR. TAMURA: No.

DR. GREENE: I would answer the question
that, yes, we can identify a subpopul ati on that needs
additional folic acid. | would also argue that they
are the ones who are least likely to be aided by this

pr oposal .
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DR. QU DI CE The question at hand is, "Is

it necessary... It's not the question witten down.
This is 2(a). "I's it necessary to identify a
subpopul ation in reproductive-aged wonmen?"

DR. GREENE: No.

DR QU D CE | vote no.

DR SHANE: | think we should, and I think
t he excl usi on shoul d be people who are taking vitamn
pills really. It's a very sinple population to
i dentify.

DR. EMERSON: "Il go with that sane
variance, that there is not a need to identify a
popul ation that can take the suppl enentati on; but once
they have already taken the supplenentation, they
don't need to do it twice.

DR. VENSTROM But we're tal king about the
same thing, right? Whether they get the supplenment in
the formof a pill or whether they get the suppl enent
in --

DR EMERSON: That's what | nean.

DR, VENSTROM So you're not defining a
subpopul ati on t hat shoul d only be taking a suppl enent,
right? You're just saying if they are already taking
a suppl enent they shoul dn't take anot her one.

DR. EMERSON: That's correct.
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DR. VENSTROM So really you're voting no

then if they are not identifying the subpopul ati on.

DR. EMERSON: I'"'m not identifying the
subpopul ation to get supplenmentation except if you
were to say we've already got some people out there
who are getting it.

DR. VENSTROM kay. | say no al so.

DR RICE: No.

DR. CROCKETT: No.

DR. GREEN. | say yes for the reasons that
were given by Dr. Shane. | would al so point out that
there's no -- we have no indication as to the duration
for which anyone taking an oral contraceptive with
folate in it would be taking such a suppl enment.

DR @D CE Dr. Darney.

DR. DARNEY: Yes, we can identify a
subpopul ati on.

DR GQUDCE W're asking is it necessary
to identify a subpopulation. | guess it has been --

DR. DARNEY: No.

DR. GUI DI CE  Ckay.

DR. PATTEN: Yes, | think you do need to
define a subpopulation. It would be those wonen who
are not taking multivitamns with the 400 mlligrans.

| think it will not be so easy to identify those
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wormen, however .

| think the sinple question is, "Are you
taking a multivitam n?" | think a nmore difficult
guestion, unless all nultivits have 400 m crograns of
folic acid, is to ask a woman, "Are you taking a
multivitamin with 400 mcrograns of folic acid?" |
t hi nk many wonen coul d not answer that. Tell themto
bring their bottle of vitamns along to the clinic
visit.

DR, @QUJI DI CE: Just to «clarify, the
suppl ementation includes wonmen who are on the
multivitamns or wonen who would need oral
contraceptives with folic acid. | don't want to
change your vote, but just to informyou that for that
interpretation the answer woul d be no.

DR. PATTEN. Wit a mnute. |'msaying you
do need to identify wonmen who are not taking
multivitamins with 400 mcrograns of folic acid.
That's what ny yes neans.

DR. QU D CE Ckay. Thank you.

Next, Dr. Hager.

DR. HAGER:  No.

DR. QU D CE Ckay. Thank you.

Yes, Dr. Stanford.

DR. STANFORD: 1'd just like to second Dr.
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Macones' suggestion that there really need to be sone
studi es about what is the sensitivity and specificity
of the question, "Are you taking rmultivitam ns" for a
gol d standard of red cell folate levels. | think that
woul d be a very val uabl e background piece. That's
just sonething for the FDA

DR. QU DI CE: Thank you. Now to answer
Question 2(b). The result of that was 14 no and 4
yes. And Question 2(b) thenis directly witten here:
"Can we define a subpopulation anmpbng wonen of
reproductive age that needs additional folic acid.”
This is wonen beyond t hose who are --

DR. LI PSHULTZ: |"m sorry. Didn't you
negate this second part by changing the first part?

DR GUDCE | think that we have. | just
want to be sure that the FDA has enough information
fromus. You don't need us to do the second part?
Ckay. Then Question 2 has been answered.

W coul d have a break at this point and comne
back in 10 mi nutes or conplete No. 3 but | think this
may spur quite a bit of discussion, so let's take a
t en- m nut e break.

(Whereupon, at 3:36 p.m off the record
until 3:47 p.m)

DR, @U D CE: Wul d everyone take their
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seats, please, so we can continue. The third question
is: "Are there any safety issues associated wth
folic acid supplenentation targeted at reproductive-
aged wonen? If so, what are they and would these
safety issues not be a concern below a certain | evel
of supplenmentation and, if so, what is that |evel."

| don't see a question about above a certain | evel but

perhaps we can entertain that as well.

Dr. Crockett.
DR CROCKETT: I1'Ill start this one. | have
a coupl e questions about this. It struck ne as we

were going through this discussion about safety and
toxicity, which | realize are not the same thing

Folic acid is already approved with a category A
| abeling which neans that there have been studies
showing its safety in the first trimester of
pr egnancy.

As we di scussed the safety i ssues concerned
with folic acid supplenentation in this target
popul ation, | think it's inmportant for us to keep in
mnd that we do have the second patient to keep in
mnd, the fetus. And as we were going through our
talks this nmorning | kept hearing there's not enough
data on the higher end of the safety spectrum

There's not enough data. W don't have studies. W
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don't have this.

| " mwondering -- and |'mgoing to pose this
to the FDA or whoever can answer it -- where did the
studies cone fromthat gave it a Category A pregnancy
rating and where were they this norning because |
t hi nk that woul d be hel pful.

DR @GUI DI CE: That's a very good point
Could sonmeone from the FDA enlighten us in that
regard?

DR GRIEBEL: W don't know the answer to
that. We don't know the exact studies that were done.

DR. QU D CE: ay. Does anyone around the
t abl e know?

Yes, Dr. Rosenberg.

DR ROSENBERG No, | don't have the answer
to that but | would just elaborate further on the
guestion. W have fromthe Institute of Medicine, |
think, a nunber that has to do with safety or upper
level with respect to pregnancy. | don't remenber
what that nunber was, nor do | renmenber how that was
derived. Was that derived on the basis of specific
data or was that -- ny guess is it was just an
extrapol ation fromthe adult data.

But it does raise the question of whether

there is information that indicates the safety range
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for the fetus with various doses of folate. Ve
obvi ously have t he experi nment of the 4,000 m crograns,
whi ch were an effort to prevent recurrent neural tube
defects, but I'm not aware of how much work we have
about the range of folate doses and the effects on
early fetal devel oprment.

DR. QU DI CE: Dr. Wenstrom and then Dr.
Dar ney.

DR. VEENSTROM Even i f our FDA
representatives can't tell us the data, if folic acid
has al ready been approved, unless we have reason to
suspect that it behaves differently whenit's conbi ned
with an oral contraceptive, why do we need to answer
this question again? By its very approval, hasn't
t hat question al ready been answered?

DR, MONRCE: Well, our questions are all
sort of interrelated and related to if you felt that
addi ng additional folic acid woul d be neritorious. W
wanted to know i f you have sone concerns about at what
| evel would you then be concerned about toxicity.
You' ve had sone general discussions about that and
that was the purpose of that question.

So what you're sort of inplying is there's

no upper bound. Well, we don't have any such data
that would say that. So we wanted to know from the
SA G CORP.
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Commttee up to what |evel would you not have any
concer ns, were you to feel t hat addi ti onal
suppl ement ati on woul d be of benefit.

DR. @GU Dl CE: Dr. Rice.

DR RICE: | guess we would side with you
al | . You all have already approved 1 mlligram
dosages, correct? | nmean, if | get 200 fromthe diet
and then let's say | take another 400 with the
suppl ement and then, oops, | end up taking a birth
control pill with another 400, |I'm just at ny 1
mlligram

| nean, if you already have it approved for
safety at 1 mlligram what's the question? | nean,

are you asking would we be concerned if we wanted to
have 4 mlligrans? Maybe we would, but we would
expect that before that what woul d happen, there woul d
be sonme safety studi es done before that | evel woul d be
appr oved.

DR @&J DI CE  Yes.

DR ZEISEL: It mght help if you consider
that every obstetrician in this roomis prescribing
vitam ns for pregnant wonmen that contain folic acid
and contain 800 of folic acid, or a mlligram
dependi ng on the preparation. If you' re worried about

fetal health, think about that you all for years have
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been prescribing 800 or a mlligramof folic acid to
every wonman who has a baby -- is going to have a baby
with you.

DR. MONRCE: | would just like to say that

i s not exactly anal ogous because t here you are tal king
about just for the duration of a pregnancy, |[|f you
are going to add this to a supplenment that a wonan
m ght be taking for four or five years, the |eve
which m ght not be a problem for eight nonths m ght
not be equally safe over a course of four or five
years. |I'mnot sure if they are identical questions.

DR QU DI CE Dr. Rader and then Dr. Shane.

DR RADER | think there's a little

confusion, and it's probably because our drug

regul ation for folic acid goes back tothe '70s. It's
not approved for pregnancy. | think that's a
m snoner. It's approved to treat the mnegal oblastic

anem a that nmay conme up; it's a negal oblastic anem a
treat nent.

On the labeling, according to our old
regul ation of a product of 1 mlligramthat would be
given in that dose, it has to bear the |abel that
doses above about .1 to .25 mlligrans of folate may
mask the anemia vitamn B-12 deficiency. There's a

| abeling stipulation on that old drug regul ati on.
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Now I knowit's old and hasn't been updated
but it's not, quote, approved for pregnancy. It's
approved to treat negal oblastic anema so this is a
whol e different matter, just so you' re not taking up
something that is a blanket assunption. It isn't
approved for pregnancy. It's approved to treat a
di sease.

DR. CROCKETT: | understand that. | guess
| didn't phrase that correctly. You' re absolutely
right. 1It's indicated for the negal obl astic anem a,
but it's got a pregnancy category safety rating of A
and al nost nothing we use has an A

DR. RADER: well, we know that the
regul ati on goes back at least to '75 and before so
whet her there were a lot of good studies done or
whet her those studi es woul d pass nmuster nowis an open
guesti on. It's a very, very old regulation that
wasn't updated at atine when -- it was just like |eft
there like a grandfathered-in thing. The nature of
t he studies done, I'mnot certain we could even find
that now fromthat nany years ago.

DR. CROCKETT: In that case, | would like to
make a suggestion to the FDA that in the process of
following this up that those studies get pulled up and

| ooked at.
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DR. RADER: That's if we can find them

DR QU D CE: Dr. Shane.

DR.  SHANE: | was going to nmention --
probably nobst people are aware -- that before folic
acid was isolated it was described as the WIIs Factor
whi ch was factors that were missing in negal oblastic
aneni a pregnancy. So where we often think about
negal obl astic anemia with B-12 deficiency and worry
about the aged getting too nmuch folic acid, in
pregnancy if soneone is negaloblastic they think
folate deficiency, not B-12 deficiency.

Havi ng sai d that, when we di scuss folic acid
it's not always clear to ne that people understand
that we're tal king about very |arge doses of folate
bei ng supplied to peopl e conpared to what they used to
get in the diet. it's not a trivial small extra
amount of fol ate.

As | nmentioned, the 200 m crogranms of folic
acid that is really supplied with fortification,
al though it doesn't neet the 400 m crograns suggested
by IOM and others is equivalent to an RDA
essentially, of food folate. And nost people before
were not receiving the RDA of food folate. RDA is
enough for 97.5 percent, so it's pretty nmuch a

doubling of the folate intake of the popul ati on just
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for the 200.

The concern about folate toxicity -- it's
really not toxic. It's not a traditional safety
issue. It's a nasking issue. The folate itself isn't

toxic. Having the targeted population in this case
reduces some of the concerns about that kind of
safety, but it's not elimnated entirely because ten
per cent of the peopl e who devel op negal obl asti ¢ anem a
are in this age group. So there's less of a concern
than if the whol e popul ation was getting this anount
of folate but there is still a concern that remains
whi ch shoul d be thought about.

DR GQUID CE: Yes, Dr. Wenstrom

DR. VENSTROM Can you give that a nunber
for nme? I nean, if ten percent of nmegaloblastic
anenmia patients are reproductive-age, how many
pregnancies per year -- there are 4 mllion
pregnanci es a year. How many woul d i nclude a not her
wi th pernicious anenm a?

DR. SHANE: Ral ph woul d probably know t hat
better than ne.

DR. GREEN. Actually, | had this question
earlier over lunch fromsonmeone. | have to say as a
disclainmer that it's only an estimate. M estimate

came fromdata on the overal |l preval ence of pernicious
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anem a in the popul ati on which conservatively ranges
around one to three percent so let's take a figure of
two percent.

| f you take that, generally speaking, if you
apply that figure to the elderly popul ati on who are,
as we've heard, considered to be at greatest risk, in
the U S. popul ation, currently we're tal ki ng about 35
mllion people in that age category, and two percent
of that popul ation is around 600,000, so getting on at
maxi mumto about a mllion. Now, that's the elderly
popul ati on.

| f we extrapolate fromthat and say that ten
percent overall of pernicious anemia mght occur in
t he age group of wonen who are of childbearing age,
then it would be ten percent of that figure at
maxi mum  So ten percent of 600,000 would be 60, 000
potentially but, again, there are a | ot of assunptions
there. There are a lot of estimates there, and I'm
sure there are people here who could find fault with
t hat reasoni ng.

DR GQUID CE: Dr. Wenstrom

DR.  VEENSTROM It's just hard to believe
because |'ve never seen a case in a pregnant wonan.
Has anybody?

DR. HAGER: | ve never.
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ROSENBERG  B-12 anem a?

DR
DR. VENSTROM  Per ni ci ous anem a.

DR. GREEN. Can | just --

DR, VEENSTROM My concern is masking
perni ci ous anem a.

DR GREEN. |I'msorry. Can | just clarify
that 1'mnot tal king about during pregnancy. Again,
| think the i nportant point that was nmade on t he ot her
side of the table fromthe FDA is that we're talking
about a possibly five- to ten-year duration of taking
this anount of folic acid. | agree it's excessively
rare. | have seen cases. It's excessively rare
during pregnancy, but we're dealing here wth
increased folate intake over a period that could
extend over several years.

DR GQUD CE Dr. Mntgonery Rice.

DR. RICE: | need some of the nutritionists
to help ne with this. Tell ne if | took a mlligram
a day tablet, if you can, what level am | going to
have in ny serum and when are you going to becone
concerned about it for a safety reason? Then explain
to me this cumulative effect, this theoretical
curmul ative effect that we are kind of alluding to
because this is a water- soluble vitamn. So help ne

with this froma pat hophysi ol ogi cal point of view
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DR. SHANE: Well, | don't subscribe to the
curmul ative effect. 1 think what happens is you build
your stores up at a certain level of intake. It's not
really stores. It's just that it happens to be in

tissue. There's no sort of store waiting to be used
for anythi ng. It's being used. Above a certain
| evel, you get rid of it essentially.

DR RICEE Right. So you max out in your
ti ssue. You have a saturation |evel

DR. SHANE: You max out so it's not going to
be -- there are really probably no harnful effect per
se for having the maxi mum | evel, you probably don't
need the nmaxi mum | evel but there will probably be no
harnful effects per se.

But pernicious anemia is a condition that
devel ops over many years and you're tal king about a
| arge popul ation, a small percentage of which may be
devel opi ng pernicious anenia. They are losing their
ability to absorb B-12 and you reach a point where
your stores disappear, and you don't display the
anema. That's really the safety concern

DR. RICE: But they are developing the
perni cious anema, but they are not developing it
because of a cumul ative effect. They are devel opi ng

it because they are taking a dose that got themto
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that point --

DR SHANE: No, no. There's sone di scussion
about whether high folate will exacerbate t he synptons
of B-12 deficiency but | don't think there is any real
evi dence that's the case. The concern is the maski ng.
| f you have very high folate stores, it can prevent
the synptons of your B-12 deficiency because the
anem a is due to an i nduced fol ate deficiency. Do you
understand? So if you don't get the anem a, then you
may devel op a neuropathy which is nuch nore difficult
to treat.

DR RICEE GCkay. And then the 1 mlligram
If I"'mtaking that 1 m|ligramdose, what is my serum
| evel going to be?

DR. SHANE: The serumlevel is going to be
probably twi ce as high as if you were taking the 400
m crograrns.

DR. RICE Ckay.

DR @D CE Dr. Wenstrom

DR VENSTROM It isn't in this book, but I
read an editorial by Dr. Wl d saying that if you don't
i dentify pernicious anem a until you' ve had neurol ogi c
synptonms, that doesn't nean that they are permanent
and they are usually entirely reversed with therapy.

H's argunment was that even if folate masks the
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synpt omrs of pernicious anem a, once you recogni ze it,
it's entirely treatable. Do you think that's true?

DR. GREEN: | think our know edge on that is
if there has been B-12 deficiency resulting in
neur ol ogi ¢ damage of greater than six nonths duration,
then there is pretty good evi dence that a consi derabl e
proportion of the neurol ogic danage is irreversible,
so it's really a question of how severe and for how
| ong. Any unrecogni zed B-12 defi ci ent myel oneur opat hy
that goes six nonths or longer is at risk of being
irreversible.

DR. GUI DI CE: So it sounds |ike we have
identified a population where there are not so much
safety issues but masking issues and, therefore,
safety issues. Is this correct? Does the group agree
upon this?

DR RICE: But we're already doing that in
practice. A large percent of our patients takes a
suppl ement of nultivitamins which nay have 400
m crogranms every day and they eat their fortified
cereal, etc., etc. So they are already getting somne
dose that may be getting up to some upper limts.

Since we fortified foods and since we now
have t he dosages in rmultivitamns, etc., are we seeing

an increase in the incidence of pernicious anem a
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bei ng masked by excessive anobunts of folate?

DR @GUI D CE: Anyone?  Yes. You have a
coment ?

DR. OQAKLEY: Godfrey Cakley again. | just
wanted to make clear -- | heard sone confusion -- and
that is it should be clear that folic acid doesn't
cause pernicious anema. | mean, you lose intrinsic
factor. That's how you get pernicious anem a.

| f you lose intrinsic factor and you' ve got
anemi a or you get neuropathy, then you can go see a
doctor. You can have a B-12 level and so on. The
concern here would be would soneone not show ng up
because t hey had been on enough folic acid to keep the
anenmi a from coni ng up

What is toxic about that is not getting B-
12. It's not because you are getting folic acid. O
course, if aclinician has a suspicion, then he or she
could order a B-12.

And | think Dr. MIIls' paper sort of speaks
tothisalittle bit. | think it's the only data out
there post-fortification. As | understand it, they
essentially didn't find any evidence in the elderly
who were at risk for having a problemfromthe current
fortification that has gone on. Now, you could do a

different study and so on, but the current evidence
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doesn't suggest that there's a problem

DR GQUDCE Dr. Crockett, Dr. Shane, and
t hen Dr. Darney.

DR. CROCKETT: | have a real problemtrying
to answer No. 3, and | think we have identified one
very inportant factor. But the nost disturbing thing
tonme is that we are bei ng asked to have a di scussi on
about safety i ssues when there i s no good study for us
to refer to.

It kind of nakes our discussion a noot
point. What | would like to suggest is that the FDA
as they develop a clinical trial plan with the
conpany, that they recomrend that there be toxicity
testing and safety testing. This is a question that
is going to come back to the FDA or a simlar
conmttee at a future tine once it's tested and done.

| think there is a tendency, because folic
acid is a nutrient or a nutrition supplenment, to not
| ook at it as a bioactive drug, and | think that is a
m stake. | think that it should be | ooked at as any
other drug with appropriate Phase 1, 2, 3 trial
testing and develop it.

DR. QU DI CE Thank you. | lost ny roster
of people. | think Dr. Darney was in the queue and

Dr. MIIls next.
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DR. DARNEY: | wanted to pursue Dr.

Montgonery Rice's issue and ask whether or not a
relatively high dose or overdose beyond the m ni num
daily requirenment of folate is nore effective in
maski ng. O does it not matter how rmuch you take
it's masked even at a | ow dose of suppl enentati on.

DR.  SHANE: You need |arge doses to mask
ef fectively. As | nentioned this norning, before
people realized there was such a thing as B-12 and
they thought folate was the factor mssing in
perni ci ous aneni a patients, | arge doses of folate were
given and did treat the hematol ogi cal synptons.

| thinkit was five or 10 mlligranms, wasn't
it, Ralph? Five to 50 mlligrans, so that's why you
don't get five to 50 milligram folate pills now at
your | ocal drug store.

DR DARNEY: So wouldn't that 400 we're
tal king about be trivial in relation to 507

DR. SHANE: No. | thought the question here
would be -- thereis a 1l mlligramlinmt out there
from the 1OM report. s there a reason why that
shoul d be changed for this particul ar popul ation?
course, when one sets these upper limts, they are
supposed to be set for safety considerations. Not

that 1.1 is bad for you and one i s okay but one should
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be fine and maybe five would be fine, but you don't
know so you set it at one to be on the safe side.

Peopl e may think, for this particular group
where pernicious anemais less likely to be a problem
than in the overall population that includes the
el derly, then naybe a high | evel m ght be okay. But
without going into all the details about why a
particul ar upper limt is set, it's difficult to just
gi ve a nunber.

DR GU DI CE: Dr. MIls and then Dr.
Rosenberg and then Dr. Lipshultz.

DR. MLLS: As Barry has suggested, all of
the data we have on masking was due to therapeutic
errors, so it's never been studied systematically.
The | owest dose of folic acid that has been associ at ed
with masking is 400 m crograns.

The | OM and ot her groups have picked 1, 000
m crogranms as the safe upper limt, in part because
t hey thought that was the dose where it | ooked from
very inconplete data as if masking becane a real
serious problem That is a guess based on limted
data, but there was a reason for saying 1,000
m crogranms was the limt.

The other point | want to bring up is that

this isn't the only issue. |If you gave peopl e | arger
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and | arger doses of folic acid, eventually you would
reach a point where drugs that work by antagoni zing
fol ate woul d be conprom sed and net hotrexate i s a good
exanple of that. It essentially just works by
bl ocking the fol ate enzyne.

That's why the abstract | nentioned this
nor ni ng suggesting that wonen who have the highest
bl ood folate | evels were the least likely to respond
to a therapeutic dose of nethotrexate for ectopic
pregnancy because that may be the first sign | know of
in the literature that people are starting to reach
the levels of folate where you are blocking those
effects.

There are a nunber of reasons why that woul d
be a very serious problem As you all know,
nmet hotrexate has a great nunber of clinical
applications including as a chenot herapeutic agent,
and it could be very tricky to identify that kind of
a conplication in the sense that you would sinply see
nore people dying of cancer who were getting a
recurrence of cancer, but it would be awfully hard to
pin down that it was because nethotrexate was being
conprom sed by a very high folate | evel

DR. GUI DI CE: Thank you.

Dr. Rosenberg.
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DR. ROSENBERG Wth respect to nasking,

nmeani ng t hat vitamn B-12 deficiency anem a,
nmegal obl astic anem a, responds to folate and,
therefore, its diagnosis is delayed or nasked, there
is data, as JimMIIs indicated, that indicated that
one can see that ki nd of hemat ol ogi c response i n doses
as low as 400 mcrograms, even though a lot of the
earlier work was done with |arger doses when it was
t hought that these | arge doses of folic acid m ght be
the appropriate treatnent for pernicious anem a even
before B-12 was di scovered as the actual cause.

| remind you that there is also this
l[iterature which shows that not only do sone of these
doses of folic acid -- which may in the early days
have been ranging from two up to five or six
mlligrams -- not only were they able to change the
hemat ol ogi ¢ pi cture, but whil e these peopl e were bei ng
erroneously treated with folic acid, nany underwent
significant worsening of their neurologic problem
| eavi ng open the question of whether that was sinply
a delay inthe treatnent with B-12 or a result of the
interaction of folate and B-12 whi ch we know occurs in
certain netabolic cycles.

So | think to use the word nasking as the

description of the toxicity risk here is okay as |ong
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as we understand the conplexity of what we're tal king
about. | do agree with the challenge to the FDA or
whonever, that this is an area that is still not well
defined and we are dealing with safety concerns
wi t hout much data upon which to base our judgnent.

DR GQUD CE Dr. Lipshultz, Dr. Friedman,
Dr. Darney.

DR LIPSHULTZ: | think this discussion is
goi ng on |l ong, perhaps |onger than necessary because
we are trying to make a round peg fit into a square
hole. | nean, it's called a supplenent but clearly
t hi s has gone beyond a suppl enent and we are now back
to trying to discuss safety on a drug that has never
been studi ed rigorously the way a pharmaceuti cal needs
to be studied.

| think if this is going to be packaged with
a pharmaceutical, it needs to be studied like a
pharmaceuti cal and has to be noved out of the real mof
an additive or a supplenent. | think really to answer
this question is very premature because it's never
been studied the way it shoul d have been studi ed, had
it cone to nmarket as a pharnaceutical drug.

DR. QU DI CE Thank you. Dr. Friednan.

DR. FRIEDVAN: There are just a few points

| would like to nake. One is just to rem nd everyone
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on the conmttee that the Institute of Medicine
recommendation of an upper limt of 1,000 is for
peopl e who are not under the care or the supervision
of a physician. This would be a prescription product.
That's No. 1.

No. 2, if you think of how peopl e could get
to 1,000, we've tal ked about exanpl es of peopl e taking

their nultivitam ns, eating their Total. Those things

have B-12 in them so many of these people will be
getting B-12 as well. | think that's inportant to
realize.

The third thing is we're not tal king about
gi ving a whoppi ng dose. W are tal king about an
increnental dose for a woman, every day, of 400
m crograms so | would ask the question what is the
i kelihood that an increnmental dose of 400 m crograns
coul d cause safety concerns?

| f we renenber the figure that 30 percent of
reproductive-age wonmen are currently taking a
mul tivitam n every day and 16 m || ion wonen are taking
birth control pills every day and they've done so
chronically, there is a lot of clinical data out
there, basically in-field data that attest to the
safety of this conbination.

DR. GUD CE Dr. Darney and then Dr. G een.
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DR. DARNEY: | wanted to disagree with two
of rmy coll eagues. W're talking, as Dr. Friednman
sai d, about suppl enmental dose, not a therapeutic dose.
So | don't see that -- | don't understand why it woul d
require a conplete re-review and classification as a
medi ci ne.

In regard to the nmethotrexate issue, all
patients who receive nethotrexate are under a
physician's care and we always ask them before we
treat GID or ectopic pregnancy, "Are you taking
vitam ns and don't eat your spinach?" so that we don't
have that effect occur.

DR GQUID CE: Dr. Geen.

DR. GREEN. Just a very brief comrent about
one thing that | think is very inportant to point out
to the entire panel here with respect to the coments
made by Dr. Friedman. That was t he comrent about the
protective effect of vitamn B-12 in any of the
mul tivitam n supplenments or the breakfast cereals
whi ch contain vitam n B-12.

That is to point out that the disease that

we' re concerned about here, nal absorption of vitamn

B-12 caused by pernicious anema, wll not respond,

will not respond, to the amount of vitamn B-12

present in these nultivitamn preparations or
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breakfast cereals, generally 5 mcrograns, nowhere
near enough because they are nalabsorbing so they
woul d absorb at best a fraction of a m crogram

DR. QU DI CE Thank you. Dr. Lews.

DR LEWS: | would sort of propose that we
reword this question: Are there any safety issues

withinthe realmof thelimts set by the Institute of

Medi ci ne -- because we are wandering all over the map
here from talking about 5 mlligrans down to 400
m crogr ans -- associ at ed Wi th folic acid

suppl ementation and, if so, what are they?

Then we've heard allusions to cases of
vitam n B-12 deficiency being nasked by as little as
400 micrograns of folic acid which is clearly an
i nportant observation. |If these are in the real mof
case reports, | think we have to think of that
differently than if it's a specific incidence anong
peopl e who are receiving that rmuch nedi cati on.

I assune the Institute of Medi ci ne
researched this fairly intensively before com ng up
with that limt, and | think we are well w thin that
l[imt with what we're tal ki ng about .

DR GUDCE WlIl, it seens that we're at
a point where we perhaps can | ook at question No. 3,

perhaps with the nodification of the IOM | think the
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maj or point of this questionis to identify wonmen who
woul d be at risk in ternms of folate supplenmentation

One of the issues -- one of the groups that
we seened to have identified, since we've spent a | ot
of time discussing, is worren with pernicious aneni a or
who wi || devel op pernicious anem a. There was al so a
nmenti on of women yet to undergo nethotrexate therapy.
W haven't really discussed sone ot her groups, wonen
who are on antiepileptic drugs. So there are several
groups that are in a special category with regard to
fol ate suppl ementati on

One would expect that if physicians are
prescribing oral contraceptives with this suppl enent,
that this would be part of the counseling and
interaction with a health care provider. And | would
assume t hat sonet hi ng woul d be done, certainly, inthe
| abel i ng of the conbined product.

So | would like to ask the Cormittee -- |
t hi nk we' ve had enough di scussion. W have two ot her
guestions after this, and we haven't really touched
upon one of them But if we could go around the room
now and take a vote on "Are there any safety issues
associated with folic acid suppl enentation targeted at
reproducti ve- age wonmen?".

And if soneone wants to add the 1,000
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mlligram maximum -- | don't know if there is a
consensus on this -- I'msorry, mcrogram nmaxi mum on
this. Is there a consensus in the Conmittee about

adding that, the [|IOM recomendation of 1,000
m crograns?

Dr. Hager

DR. HAGER Wuld it not be possible to pose
t he question as you are regardi ng safety issues, that
the safety issue that we're all talking about is
basically dosage. And the answer is that we don't
have enough information. | don't think gestationa
t rophobl astic di sease is an issue.

PA may be in a very small group of patients,
but it seens to nme that the safety issue that we're
all hinting about is dosage and we don't have enough
information. It certainly seens as t hough there's not
a major problemw th current doses of the suppl enent
of 400 m crograrns.

DR @D CE Dr. Wenstrom

DR, VENSTROM | think the major safety
issue is taking it wthout being prescribed by a
doctor. In fact, it sounds like taking it as part of
a birth control method would be safer because you
woul d be under a doctor's care and you would be

eval uated for all these possible risks.
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| think the safety issues are for those
wonen that goes to Samis Club, buy a quart of folic
acid and take it unsupervised. So, really, | think
the safety issueis taking it w thout bei ng supervised
by a physician. You don't even have to nention the
dose. | guess what I'msaying is if you' re being seen
by a clinician at regular intervals, nobst of the
concerns we have would be identified by that
physi cian, right?

DR. ROSENBERG | don't know how serious we
want to be about the specificity of the question. 1Is
t hi s question now about are there safety issues about
folic acid supplenmentation in reproductive-age wonen?
| t doesn' t say "if delivered wth a oral
contraceptive.” |I'mnot sure what the intention of
t he question is.

DR. RICE: Maybe the FDA can help us with
what they really want us to answer. | thought they
wanted us to answer that if there was a product that
was avail able or contraceptive pills and it had 400
m crogranms of folic acid in there, would that be a
safety concern based on the anmount that wonen are
getting in their fortified and maybe the anmount they
would get in a nultivitamn. Wuld that be a safety

issue? |s that what the question is?
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DR GRIEBEL: Yes.

DR. RICE Ckay. Can we answer that
guestion since they said yes?

DR. QU DI CE: Now we can have a sinple yes
or no vote. Let's start then with Dr. Hager.

DR. HAGER: No.

DR @D CE Dr. Patten.

DR. PATTEN. Yes. And this is my reason for
sayi ng yes. | amtold that those cases of masking
t hat have occurred and been identified have occurred
at cases where there were 1,000 m crograns or nore of
folic acid being adm nistered. M safety issue is the
wonman who is getting the suppl enented contraceptive,
getting 200 micrograns in her diet, and taking a
mul tivit.

W' ve beentoldthat there are approxi mately
600, 000 people of reproductive age who conceivably
have perni ci ous anem a assuni ng that half of those are
wonen. Not right? 60,000. Sorry. Assune half of
them are wonen. Here is the thing |I'm thinking of.
W're trying to prevent perhaps 1,000 neural tube
defects using this approach. Are we putting at risk
a thousand or nore wonen who may have pernicious
anenm a masked? That woul d be ny question. That's why

| say yes. There's a safety issue.
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DR. QU D CE Ckay. Thank you.

Dr. Darney.

DR.  DARNEY: Vell, | want to retort by
sayi ng no because we were just told that if you ate a
Big Mac and drank a quart of orange juice, you could
mask your pernicious anem a. Yet, we're tal ki ng about
peopl e who will be under the care of a doctor who w ||
say, "If you take these birth control pills wth
folate, you really don't need to take a suppl enent."”

DR GQUDCE O eat a Big Mc.

Dr. Geen.

DR. GREEN. | say yes. | do want to point
out that | don't think that there's any way that one
can set up an equival ency between risk to potenti al
i nfants of neural tube defects and wonen who nay have
nmegal obl asti c anem a masked, so it's not that issue at
all. It's nmerely that 1,000 micrograns is the dose
recommended by OMas the upper limt for safety and,
as such, the answer to the specific question, "Are
there safety issues?" is affirmative. | vote yes.

DR. GQUI DI CE: Thank you.

Dr. Crockett.

DR. CROCKETT: |If we're specifically talking
about the 400 mcrogram |evel, which | believe you

included in the question, nmy answer is no. However,
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| " mnot convinced that the conpany has identified the
opti mum dosing and there nmay be safety issues at
hi gher doses that are not known yet.

DR. GUI DI CE: Thank you.

DR. RICE: No.

DR, VENSTROM  No.

DR. EMERSON:  No.

DR. SHANE: No at 400, provided they are not
taki ng supplenents as well. Last tine ny yes was
converted to a no.

DR. QU D CE: | say no with some of the
above caveats.

DR GREENE: No, |'mnot worried.

DR TAMJURA: Yes, | amworried. The reason
why is that | don't know whether the person who is
going to prescribe the folic acid-containing oral
contraceptives has enough tinme to ask questions to
phatients. The reason why |'msaying this is when ny
wi fe was pregnant she had a slightly above nornmal
range of hematocrit and the nurse practitioner canme in
and said, "Your wife needs iron." | said, "Why?" She
couldn't answer, and we didn't give iron to nmy wfe.
That's what's happening. So yes.

DR. GUI DI CE: Thank you.

Dr. Rosenberg.
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DR.  ROSENBERG Vell, are there safety

i ssues? | would have to say yes. |If the predom nant
vote of the previous question was, "Don't define the
popul ation,” and we're tal king about everyone, then
clearly we are going to have consi derabl e nunbers of
peopl e who are getting nore than a mlligrama day of
crystalline folic acid from a conbination of their
oral contraceptive and other supplenents and the 200
or 300 crystalline folic acid that they are also
getting fromother sources. So if we don't define a
subpopul ation, then I think we have safety issues.

DR. GUI DI CE: Thank you.

Dr. Dickey.

DR. DICKEY: | think I have to agree yes.
| don't think we have the data to answer the questi on,
to be perfectly ho