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PROCEEDI NGS

DR. BLANCO W will call the neeting to
order so that we don't get too far behind schedul e.

Let nme run through a few things in calling
the nmeeting to order. First of all, let nme renind
everyone, including panel nenbers, that they would
like for you to sign in. There are sone sign-in
sheets outside, if you would please fill in your
name and affiliation so that we have sone idea of
who was here.

W will have a session for an open public
forum and we will ask you please to not make
comments fromthe audi ence but to be recogni zed by
the chair, and to al ways use one of the m crophones
so that we can all hear you and, since this is al
bei ng recorded, so that we can record you for
posterity. At the sane tine, before you speak at
| east the first tine when you introduce yourself,
pl ease make sure that you nake a statement about
any kind of conflict of interest and any kind of
financial disclosure. That means includi ng whet her
anyone paid for your travel here; whether you are
bei ng paid a per diem whether you have a
rel ationship with a conpany as a consultant or have

recei ved any kind of conpensation fromthe conpany.
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After having said that, the first thing
that we would like to do is |let everyone know who
is on the panel, and we will go ahead and begin
fromnmy right-hand side. W will go around and
pl ease state your nane and your affiliation or what
you do.

MS. BROGDON: | amnot a nenber of the
panel . | am Nancy Brogdon, the Division Director

DR. WHANG If | might just interject,
Nancy Brogdon was recently naned Director of the
Di vi si on of Reproductive, Abdom nal and
Radi ol ogi cal Devices. She is a nicrobiologist who
was nost recently the Deputy Director of the
Di vi si on of Ophthal nic and Ear, Nose and Thr oat
Devices. In that division, she has been a
scientific reviewer and has held various division
managenent positions, including interimdirector
for a total of 21 years.

DR. NEUMAN: | am M ke Neunan, fromthe
Menmphi s Joi nt Program of Bi omedi cal Engi neering of
the University of Tennessee and the University of
Memphi s.

DR KATZ: | am David Katz, from Duke
University, where | amin the Departnent of

Bi onedi cal Engi neeri ng.
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DR. D AGOSTINO  Ral ph D Agostino, from
Boston University, biostatistician.

DR. SHARTS- HOPKO. Nancy Shart s- Hopko,
Prof essor of Nursing in the College of Nursing at
Vil l anova University.

DR. EGLINTON: Gary Eglinton, o/ Gyn, New
York Hospital Medical Center of Queens.

DR. ALLEN. | am Machelle Allen, Director
of Anbul atory Ob/Gyn at Bell evue Hospital and New
York University.

DR. ROY: Subir Roy, Professor of Ob/Gyn,
School of Medicine, University of Southern
California.

DR. WHANG | amJoyce Whang. | ama
revi ewer and the executive secretary of this b/ Gyn
panel .

DR. BLANCO | am Jorge George Blanco --
used to be in acadenics and now | amjust a
physi ci an.

DR IAMS: | amJay lans. | amin
mat ernal fetal nedicine on the faculty of GChio
State University in Col unmbus.

DR. O SULLIVAN: | am Mary Jo O Sullivan,
Internal Fetal Medicine at the University of Mam,

in Florida.
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M5. MOONEY: | am Mary Lou Mooney, Vice
President of dinical, Regulatory and Quality for
SenoRx, and | amthe industry rep.

DR WHANG. | will just interject again
because Mary Lou Mooney is a new industry rep for
this panel. She is currently Vice President of
Cinical, Regulatory and Quality for SenoRx, Inc.,
which is a wonen's health conpany that is
devel opi ng interventional devices for the diagnosis
and treatnent of breast disease. M. Money
recei ved her Master's degree in bionmedical science
fromDrexel University in Philadel phia. She has 20
years of medi cal device experience.

MR. REYNOLDS: | am Stanley Reynolds. |
am t he consuner rep.

DR. WHANG | think that needs an
introduction too. He is a clinical nicrobiologist
and supervi sor of the Inmunol ogy and Virol ogy
Section of the Departnent of Health of the
Commonweal t h of Pennsyl vani a, where he has worked
for 26 years. He is the consuner rep for the FDA
M crobi ol ogy Devices Panel, and has served as
acting consuner rep for other panels, including us
t oday.

DR. BLANCO Wl cone, everyone. Nice to



o o~ W DN

~

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

see sone of the familiar faces, and wel conme to the
new nemnbers.

I need to make a few other housekeepi ng
announcenents. The FDA press contact for this
portion of the neeting is Colin Pollard. He is
Chi ef of Obstetrics and Gynecol ogy Devices Branch.
Colin, would you please stand? |If you need sone
press contacts, he is the individual to contact.

Movi ng along, | just want to rem nd
everyone that we don't need any outbursts. |If you
feel you just have to say sonething, please notion
and we will try to recognize you at the appropriate
time. That never happens with the panel so that is
really nore for the public folKks.

Now | will turn the neeting over to Joyce
with some ot her announcenents.

DR WHANG  First, an announcenent about
t he renai ni ng panel neetings which have been
schedul ed for this panel for this year. The July
neeti ng has been cancelled. The Cctober 15-16
nmeeting is the next schedul ed neeting.

W have several tenporary voting menbers
today, and I will just read to you their
appoi ntnent to tenmporary voting status: Pursuant

to the authority granted under the Medical Devices
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Advi sory Conmittee Charter, dated Cctober 27, 1990,
as anended August 18, 1999, | appoint the follow ng
i ndi vidual s as voting nenbers of the Obstetrics and
Gynecol ogy Devices Panel for this neeting, on May
21, 2001, Machelle H Allen, MD., Ralph B
D Agostino, Ph.D., Gary S. Eglinton, MD., Jay D
lans, M D. and M chael Neunan, M D., Ph.D

For the record, these individuals are
speci al governnent enpl oyees and consultants to the
panel or other panels under the Medical Devices
Advi sory Conmittee. They have undergone the
customary conflict of interest review and have
reviewed the material to be considered at this
nmeeting. This is signed by David Feigal, Jr.
MD., MP.H, who is the Director for the Center
for Devices and Radi ol ogi cal Health.

| also have the conflict of interest
statenment for today's neeting. The follow ng
announcenent addresses conflict of interest issues
associated with this neeting, and is nade a part of
the record to preclude the appearance of an
impropriety. To determine if any conflict existed,
t he agency reviewed the subnitted agenda and al
financial interests reported by the committee

participants. The conflict of interest statutes
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prohi bit special governnent enpl oyees from
participating in matters that could affect their or
their enployers' financial interests. However, the
agency has determined that participation of certain
nmenbers and consul tants, the need for whose
services outwei ghs the potential conflict of
interest involved, is in the best interest of the
gover nnent .

W would like to note for the record that
t he agency took into consideration certain nmatters
regardi ng doctors M chael Neuman and Gary Eglinton
Dr. Neuman reported an interest in a firmat issue
but in mtters that are unrelated to today's
agenda. The agency has determ ned, therefore, that
he may participate fully in the panel's
del i berati ons.

Dr. Eglinton reported an inputed interest
with firms at issue in an involvenment related to
fetal pulse oxinetry. Since the interest is
i mputed to himthrough his enployer and not his
personal interest, the agency has deternined that
he may participate fully in today's deliberations.

In the event that the discussions involve
any other products or firns not already on the

agenda for which an FDA participant has a financial

10
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11

interest, the participant should excuse him or
herself from such invol venrent and the excl usion
will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that all persons
maki ng statenents or presentations disclose any
current or previous financial involverment with any
firmwhose products they may wish to comment on

There will be transcripts and videos
avai l abl e for today's neetings. For videos,
contact Video on Location. The nunber is 301-984-5823. O,
Vi deo Visions at 301-438-8724. For
transcripts, contact MIller Reporting Co. at 202-546-6666.
And, there are fliers on the tables out
front.

If there are any presenters to the pane
who have not al ready done so, they should provide
FDA with a hard copy of their remarks, including
over heads. Sharon Lappal ai nen -- Sharon, please
stand -- will collect these fromyou at the podi um

DR. BLANCO Thank you. Mboving right
along, let me go ahead and it is a pleasure for ne
to introduce M. Colin Pollard, Chief of Cbstetrics
and Gynecol ogy Devi ces Branch, who will give us

some introductory remarks on the issues at hand for
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this afternoon.

I ntroductory Remarks

MR POLLARD. Good afternoon, Dr. Blanco

| adi es and gentl emen of the panel, distinguished

audience. | want to thank everyone for making tine

in their busy schedule to cone to this neeting,

sone of you having had to travel quite a distance.

Before we get to thi

| would like to go over a few

s afternoon's agenda,

adm nistrative itens

with you, just to catch you up on sone of the

Branch activity. Since the beginning of the year,

the Ob/ Gyn Devi ces Branch has

approved three

premar ket approval applications, one for the

Coronetrics 120F series feta

monitor, with fetal

pul se oximetry technology. This is technol ogy that

is specifically licensed fromthe Ml linckrodt

uses the sane sensor.

We al so approved the Hydro-Thernobl at er

device for endonetrial oblation, narketed by BE

Medical . And, we approved the HerOption

cryosurgi cal endonetrial oblation system Only the

PMA for cryosurgical oblation was brought before

t he panel because the FDA bel
been sufficient panel discussi

on the other applications and,

eved that there have
ons and del i berations

consi deri ng FDA

N- 400 and

a

12
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resource as well as the tinme and energy of the
panel , we used our discretion not to hold pane
neetings for those two other PMAs.

We al so reclassified hone uterine activity
nmonitors fromdass Il premarket approval to d ass
Il special controls. In conjunction with this
action, we also issued a guidance docunent. The
agency is currently [ ooking at inplenmentation of
the patient registry requirenment, a special contro
t he panel reconmended and FDA agreed with.

[ Slide]

I would now like to turn to the first
topic of today's agenda. About a year ago FDA
approved a fetal oxygen saturation nonitoring
system the first of a kind. It is intended to be
used for wonen with singleton pregnancies, cephalic
presentation, and inactive |abor after nenbranes
have ruptured who have a non-reassuring fetal heart
rate pattern.

Today we are asking the panel to | ook at
this monitor and, in particular, the PMA suppl emrent
fromMallinckrodt for its revised post-approval
study plan. W don't typically bring PMA
suppl enents before the panel, and you mni ght

consi der this one even nore unusual since the new
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post - approval study plan before you today is
arguably, thanks to the efforts by NIH nore robust
t han what was envi sioned by the panel when it nmde
its recommendation in January of 2000.

But there are nearly four mllion babies
born in the U S. each year and, no matter how you
envi sion the acceptance of this nonitor in clinica
practice, there is the potential for a significant
percent age of the babies to be nonitored during
| abor with this technology. And, given the
reservati ons expressed by the panel and reflected
in a nunber of conditions of approval of the PMA
when we rel eased this product to market in May of
| ast year, we believed it is inmportant to ask the
panel for its input in helping us nake t he best
deci si on.

[Slide]

In introducing this agenda itemto the
panel, | would like to cover a few things. | know
this will be famliar territory to nmany of you so
pl ease bear with me; | think it will be worthwhile.
I will briefly, | hope, go over sone of the history
of our approval of this device. | wll highlight
the decision itself and some of the key conditions

to the approval. Lastly, | will review the pane

14
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charge. There will be an opportunity for questions
at the end.

[Slide]

In review ng our approval decision |ast
year, | will touch on sone el enents of FDA's
initial review of the PMA. | will review sone of
t he di scussion points of |ast year's panel neeting,

as well as sonme additional analyses we did after

t he panel neeting, before approval. Finally, |
will go over the key aspects of the approval
itself.

[Slide]

When FDA approved the PMA for this device,
we | ooked at many things. W |ooked particularly
carefully at the accuracy of the sensor in terns of
bias fromthe true value and precision. W also
| ooked at practical issues of registration error
and posting tine, all with an eye on what do we
tell the clinical user about these aspects.

W al so | ooked, obviously, at the pivotal
study the sponsor presented to support the PMA
This was a random zed, controlled trial of about a
t housand patients, with approxi mately about 500 in
each arm As nost of you know, this study

presented us with sone fairly conpl ex questions.

15
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FDA tried to distill our concerns to a handful of
key questions relating to safety in terns of both
maternal and fetal adverse events and

ef fecti veness, both with respect to the prinary
out cone neasure as well as an unexpected finding
that chal |l enged the significance of the prinary
findi ng.

[Slide]

We brought the PMA for this device before
t he panel in January of |ast year. FDA crafted
several questions for the panel to consider. |
will go over those in a second. Follow ng
del i berations, the panel, with a 10-1 vote,
recomended to FDA that the PMA be approved. The
panel also identified several conditions to this
approval recommendation regarding the |abeling as
wel | as post-approval studies.

[Slide]

Let me first review some of those initial
panel discussion questions. First, focusing
primarily on the pivotal clinical trial, we asked
the panel to consider what patients were nonitored.
W asked about the accuracy of the nonitor and how
the sensor functioned in posting fetal SpQ2 val ues

on the tracing.

16
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As | will show you in a nonent, cesarean
deliveries for a non-reassuring fetal status were
lower in the experinental armand we al so saw a
relatively conmensurate rise in cesareans for
dystocia. W asked the panel to help us think
about these findings.

Bl ood oxygen saturation of the nornal
fetus is typically in the range of 30-70 percent.
W asked the panel to help us | ook at how fetal
pul se oximetry related to conventional fetal heart
rate tracings, especially in light of the
recommended clinical cut-off value of 30 percent.

Finally, we asked the panel about the
reported adverse events and whet her that data
si gnal ed anyt hing significant when evaluating the
two study arns.

I can't possibly do justice to the pane
di scussion that day, and we did our best to bring
back as many of you as possible for our
del i berati ons today.

[ Slide]

Let me just first show you a table that
probably captures the nost troubling aspects of the
pivotal trial that led ultimately to our

requi renent for a post-approval study. Here you

17
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see, within the first box, the primry study
endpoi nt of cesareans for non-reassuring feta
status, approxinmately 5 percent in the experinental
armand 10 percent in the control arm You al so
see in the bottom box that the overall cesarean
delivery rate was essentially unchanged. You see
the study armusing fetal pulse oxinetry had
conmensurately nore cesarean deliveries for
dystocia-related indications. For us, this called
into question the overall clinical significance of
t he individual findings.

As | nentioned, | can't really go over al
the ways the panel |ooked at this data but the
panel ultinmately believed the study denonstrated,
as is required for a PMA, that use of the nmonitor
did produce a clinically significant result and
recommended approval of the PMA. The conditions of
t hat recommendati on were reflected in the FDA
approval order.

[ Slide]

But before FDA was ready to approve the
nmoni t or several questions remained to be answered.
W | ooked at the data in various ways to see
whet her bias, either in the patient selection or

clinical behavior, could explain the increase in

18
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cesareans for dystocia. No evidence was found of

significant bias, but it nust be admtted that this

kind of search is |limted by the avail able data and

this is adifficult thing to pin down.

Besi des the post hoc analysis of the

partograns that was done to verify t

subj ects delivered by cesarean for dystocia in both

hat nost of the

arms truly met the definition of dystocia,

asked the sponsor to | ook at duration of

FDA al so

| abor

to

see whether the sensor itself night slow progress

of labor. These analyses also failed to explain

t he unexpected finding.

We al so | ooked at a nunber

of ot her

guesti ons about this nonitor, nostly trying to

better understand the reconmended 30 percent cut-off val ue

and the relationship, if any, between

fetal heart rate patterns and |ow feta
saturation. These and other anal yses are described
in the sumary of safety and effectiveness docunment

that was provided in the background package you

recei ved a few weeks back

[Slide]

The next five slides give a quick overview

oxygen

of our approval decision and enphasis on sone of

the key conditions of our approval,

nanel vy,

an

19
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adjunct only to fetal heart

rate nonitoring; the

i ndication for a non-reassuring fetal heart rate

pattern, plus a specified nanagenent protocol for

using that information; |abeling constraints on

clains related to the cesarean sections, nanely, if

the conpany is going to speak to the cesarean

section issues fromthe study they have to inform

users that there was no overal

effect on the

cesarean delivery rate; and the post-approval study

requi renents which are the topic of today's

di scussi on.

[Slide]

Up here on the slide you see the full

aspects of the indications for

bei ng an adjunct to fetal
presence of a non-reassuri
pattern.

[Slide]

use,

t he key aspects

heart rate in the

ng fetal

The managenent protocol

to go through this with you but,

related to the fetal heart

wel | as nanagi ng the patient

heart rate

- | am not going

first of all,

rate classification as

heart rate and high or | ow oxygen

saturation. You have that

[Slide]

in your

handout .

20
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The post-approval studies were two, one
for hunan factors to | ook at aspects of just
clinical use of the device and proper
interpretation, as well as the general use study
whi ch the panel recommended to | ook at the
i ndi cations for sensor placenent, cesarean delivery
rates, maternal infection; to | ook at the 30
percent cut-off value, its duration, its
relationship to fetal risk; the issue of dystocia
and adequacy of |abor, as well as sonme neonata
out come i nformation.

[ Slide]

After we made this decision, we also did
our best to reach out to other parts of the Public
Health Service as well other interested parties.
After the panel neeting |ast year, FDA did sone of
its own outreach efforts. |In February of |ast year
we visited the Maternal Fetal Medicine Unit Network
to informthem of the panel's recomendati on and
our plans to approve this monitor. W tried to
convey our concern that whereas we believe that the
sponsor had sufficient information to approve the
device, we saw this only as the beginning for a
device like this with the potential to be used for

thousands, if not millions, of labors. As you will

21
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see today, although there m ght have been

di fferences of opinion about the FDA deci sion
itself, the Network took to heart our concerns and
t he panel concerns and plans to conduct its own

| arge, random zed trial. W are fortunate to have
Kat hy Spong, coordi nator of the MFMJ Network, here
today to describe this nmassive effort.

In our own small way, FDA has been able to
hel p by providing sone technical support for the
study. Sandy Weininger, fromour Ofice of
Sci ence and Technol ogy, who was al ready a key
menber of the PMA review team is working with Dr.
Spong to devel op software for the data acquisition
involved in this study. W have continued to work
with Dr. Spong as this research project progresses

We have also tried to keep ACOG up to date
and up to speed on approval devel opnents, briefing
them and providing themw th inportant background
materials. Mst recently, | nmet with the ACOG b
Practice Conmittee, in February, explaining to them
how we went through our approval process. As you
know, Dr. Susan Raynond was at our panel neeting
| ast year representing the College, although |ater
this morning we will hear from George Macones

representing the Coll ege.

22
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[Slide]

Now to the PMA supplenent itself. As |
mentioned at the beginning, this supplenment
descri bes the post-approval study plan that is an
alternative to what we envi si oned when we approved
the device a year ago. There is no change to the
human factors study, but Mllinckrodt now proposes
to replace its earlier general use study with a new
plan to use data fromthree separate studies. They
will present a nmore streamined general use study,
probably nmore akin to a patient registry, that can
perhaps, in light of the other two studies, be nore
focused; a dystocia study that is planned by a few
of the original investigators fromthe pivota
study | just discussed; and a |arge three-arm
randoni zed clinical trial to be sponsored by NNH s
MFMJU Network. This will be described in nore
detail a little later this norning by Dr. Spong

| think I should note that our eval uation
of this third part is not to critique the study.
The plan is pretty far along, as | understand it,
and al though Dr. Spong coul d speak to this herself,
changes to the plan are done by the Network itself.
Rat her, we are asking the panel whether

Mal I i nckrodt's plan to use data from sone or al

23
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this study, as it is described to us, addresses any
of the concerns raised by the panel |ast year when
it recomended that the sponsor devel op a post-approva
study pl an.

[Slide]

Finally, | turn your attention to the
di scussion questions in your folder. Although FDA
prepared these to hel p your deliberations on this
three-part study plan, | would like at this point
to acknow edge the help of Dr. lams in our earlier
interactions on this plan. Dr. lanms has agreed to
be chi ef discussant on the panel for this post-approval
study plan, although I know he is going to
have | ots of help from several others of you.
hope that you all will work with Dr. Blanco to help
t he panel discussion in the end, and with the help
of Dr. Wang, your exec. sec., and Dr. Blanco, your
panel chair, we will ask for a panel recomendati on
on this PMA supplenent. Thank you for your
attention, and are there any questions?

DR. BLANCO Thank you, M. Pollard.
Movi ng right al ong, our next section in this
neeting is the open public hearing. W have
notification that there are two speakers who woul d

like to speak. Let ne just remind you, if there

24



o o~ WD

~

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

are any others, after we finish with these two we
will allow you to come up. Again, let ne remnd
you to introduce yourself and note any type of
conflict of interest that you m ght have with any
of the conpanies or with this particul ar device.
The first speaker that | have is Dr. George
Macones, fromthe University or Pennsylvania,
representing the Anerican Coll ege of Qbstetricians
and Gynecol ogi st s.

Open Public Hearing

DR. MACONES: Thank you. Thank you for
havi ng ne here today. M nane is George Macones.

I amfromthe Division of Maternal Fetal Medicine
at the University of Pennsylvania. | am here
representing the Anerican Coll ege of b/ Gyn and the
Committee on Cbstetric Practice.

ACOG has paid ny way here. So, that is
one of ny conflicts of interest, | suppose. The
other one is that our site actually recruited for
one of the fetal pulse oxinmetry studies a few years
back. | wasn't involved in that at all and have no
financial conflict about it but we did recruit a
few patients at our site.

| want to say sone very brief words about

ACOG s view on the fetal pul se oxineter.
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Certainly, it has been sonething that the College
has foll owed very closely and with great excitenent
to see how things devel op. However, based on the
recent study that was published by Tom Garite that
Colin so nicely sunmari zed, ACOG is really not
ready to enbrace or endorse the use of the feta
pul se oximeter in any way for routine use.

| think what ACOG would Iike to see, and
am hopeful that will conme out of the neeting today,
are really some well-designed clinical studies to
answer a couple of inportant questions.

The first, again as Colin nmentioned, the
problems with the Garite study were that while
there was a reduction in the rate of C-sections for
non-reassuring fetal heart rate tracings, we had
these funny results about the increased C section
rate for dystocia. | think that any postnarketing
study or future clinical trials really need to | ook
at that very, very carefully before ACOGis wlling
to, again, endorse such a product.

Equal ly as inportant, and sonething that
really couldn't be answered adequately in the
initial clinical trial, is whether or not there is
a significant rate of fal se-negatives with the

fetal pulse oxinmeter, in other words, having a



o o~ WD

~

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

reassuring fetal oxygen saturation when the fetus
is actually doing poorly. | think that needs to be
al so a significant part of any future studi es that
are done to assess the safety of a fetal pulse
oxi nmet er.

So, that is really ACOG s current view.
There nay be sone official documents coming out in

t he upcom ng months that go through this in a

little bit nmore detail, but that is the current
view of ACOG. | would be happy to answer any
guesti ons.

DR. BLANCO Thank you very much. Let ne
just say one other thing that | forgot, and the
speaker was very kind to fit within that, each
public speaker has a maxi num of five mnutes for a
presentation.

No questions? |If not, we will nove on to
t he second speaker. The second speaker that we
have at this tine is Dr. Barry Schifrin. Dr.
Schifrin?

DR SCHFRIN: | may need a second to hook
nmysel f up here. M nanme is Dr. Barry Schifrin. |
ama maternal fetal nedicine physician. | am
currently the Director of Qbstetrics and Gynecol ogy

Resi dency at d endal e Adventi st Medical Center. |
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am not here representing anything other than my own
opi nion and sone passionate involvenent for the
last thirty years on the subject of feta
surveillance during labor. | had the privilege of
bei ng one of the invited speakers when the device
was initially considered.

[Slide]

| would like to begin with a quote and end
with a quote.

DR. BLANCO Dr. Schifrin, just for the
record we need to know whet her you have any
conflict of interest, any involvenent with any
conpani es that mght potentially --

DR. SCH FRIN. | have no attachment to any
conpany that | know of, and my only potential
conflict of interest is an intellectual one.

DR. BLANCO Thank you.

DR SCHFRIN. | would like to open and
| eave with two quotes. One is by Piet Hein: CQur
choi cest plans have fallen through; our airiest
castles tumbl ed over because of |lines we neatly
drew and | ater neatly stunbl ed over.

Fetal nmonitoring, as al nost everybody in
this room knows, is attendant to a nunber of

probl ems, viewed with considerabl e passion about
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its use and value. It was originally introduced
with the nost gl orious objectives only to
understand that sone of those objectives woul d not
only not be realized but could never be realized.
But the problemw th the fetal nonitor has to do as
much with the conception and those expectations as
it did with what it actually does.

So, when it was introduced to the market
it was introduced with the notion that we had a
techni que for recogni zi ng asphyxia. W would
identify these decel erations and we would go in and
rescue the fetus. That sinply does not work. What
we have come to understand is that nonitors work,
if they are going to work, in a different way and
that they answer the question of how are you doi ng
nore than they answer the question of do you need
to be rescued. For this purpose, you will need to
be driven by overall patterns and not sinply the
presence or absence of decelerations. The third
feature is that fetal rescue has al nbst no place in
contenporary monitoring. You have to use the
nmoni tor not to see how cl ose you can cone to
di saster but how to keep the baby out of harms
vay.

[Slide]
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O all of the expectations of feta
nonitoring, and all of the various statistics, and
all of the various inpedinents to its realization
this | suspect -- | submt that the problens with
the precepts of nonitoring, what it is designed to
do, is in fact one of the npbst m sunderstood
features of, in fact, howit works.

[Slide]

| draw your attention to the published
heart rate patterns that were used for the study.
| amsorry, this is essentially the criteria that
M. Pollard showed a little while ago. | have just
made it into a table and circled for your
conveni ence those parts of the their descriptions
that are missing. Were you see "NS" up there --
and | would be happy to give you a copy of this --
is what is nmissing fromthe description of the
heart rate patterns as described in the published
study by Garite. | submt that it is sinply not
reasonabl e or possible to nake an interpretation of
the significance of the heart rate pattern on the
basis of the tracings so designated; that there is
often significant information nmssing and on the
basis of the information one could come up with, as

| have tried to show here, reasonabl e expectation
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of the significance of the decel erations.

[SIide]

| share with you here a feature of heart
rate patterns that has been known for at |east the
| ast 25 years, and that is the relationship of
decel erations and the type of decelerations with
the position of the fetal head. Babies in the
occi put posterior position are far nore likely to
have decelerations in heart rate; have nuch | onger
| abors; have far nmore nolding of the fetal head
than are babies in the occiput anterior position
I would subnit that, based on these and ot her data,
there is a link between heart rate pattern, between
dystoci a, between patient selection and you need to
pay attention both to the type of heart rate
pattern and to the position of the fetal head.

[SIide]

The typical thing that we are trying to
prevent is the slide | present for you here. In
the top panel you see a series of variable
decel erations with stable baseline rate with
variability. There is a prolonged deceleration
here, and because of pushing in the second stage
and attenpt to outrun the fetal distress, the baby

is involved in this acute ischenic event.
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| would Iike to reassure you on the basis
of what information | do have and on the basis of a
great deal of clinical information that up until
this very point the oxygen saturations are, in
fact, normal and that this has as nuch to do with
t he phil osophy of pushing during the second stage
as it does with its oxygenation. The babies, as
nost babies that are injured during | abor, are
really injured not by progressive hypoxia or
recurrent system c hypoxia but recurrent,
intermttent ischenic events, sonme of which are
very prol onged and sorme of which are not so
pr ol onged.

[Slide]

| share with you here a tracing of a
previously nornmal baby who suffers during | abor and
acute ischemc attack. Those of you with sone
famliarity with tracings will know that fromthis
perfectly normal standpoint this baby's tracing is
hopel essly conprom sed, an event that takes but
several mnutes, and this notion of this
progressive system ¢ hypoxia with a gradual fall in
ei ther pH or pul se oxygen saturation is not likely
to prevent this kind of injury.

[Slide]

32



o o~ WD

~

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

33

Let me, in the last mnute, discuss the
i mplications or the nost obvious inference of the
use of pulse oxinmetry, and that is sinply to
i ncrease or to decrease the cesarean section rate.
I would like to subnmit that there has been no claim
that it would increase the outcone of the baby so
nonitored. It is sinply an effort to change the
cesarean section rate. | would like to suggest
t hat decreasing the cesarean section rate mnust
i ncrease the Iength of |abor, the duration of the
second stage of |abor, the risk of VBAC failure,
the birth weight, the risk of fetal distress,
trauma, shoul der dystocia -- a whol e bunch of
things nust increase -- nust increase -- as a
result of attenpting to decrease the cesarean
section rate, this specially during |abor

[SIide]

| leave you with Thomas Pynchon who said,
if they can get you asking the wong questions they
don't have to worry about the answers. | think
t hese answers are of crucial inportance, that we
need to maintain safety throughout this and that
the inplications of this device, based on systemc
hypoxi a, based on progressive fall in oxygenation

for the purpose of sinply decreasing the C section
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rate needs to be reevaluated. Thank you very much.

DR. BLANCO Thank you, Dr. Schifrin. Any
guestions fromthe panel ?

[ No response]

Thank you. At this tine | will call for
any other public speaker that would |ike to address
t he panel concerning this question. |Is there
anyone in the audi ence who would |ike to cone
forward at this time? | guess not, so we will go
ahead and nmove on with our panel information and
di scussion. The next itemon the agenda is a
presentation by Mallinckrodt. | believe that M.

Si ron Thomas, forner director of perinatal
mar keti ng and former senior director of perinata
research and devel opnent, Nellcor business unit of
Tyco healthcare's respiratory division will address
t he panel

Presentati on by Mallinckrodt

MR, THOVAS: Good afternoon, Dr. Blanco
panel , distinguished friends and col |l eagues. As
the Chairman has said, | am Sinon Thomas. | was
formerly the director of marketing; before that,
the head of R&D at Mallinckrodt, then owned by
Mal I i nckrodt and now owned by Tyco. So, as Colin

sai d, nmuch of the subsequent work in doing post hoc
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anal yses and trying to figure out what was goi ng on
was done by nyself and ny staff. So, it is a

pl easure to be here again and talk to you about how
we evolved, if you will, fromthe post-approva
study that was presented at the tinme of the device
approval to where we are today.

By the way, just by way of financial
di scl osures, | amno |onger an enpl oyee of
Mal I'i nckrodt, now called Tyco. M travel here will
be reinmbursed by thembut | amnot being paid to
give this presentation

[Slide]

Briefly, | amgoing to go over sonme of the
conclusions fromall parties fromthe pivotal RCT
sonme of which you have al ready heard; the questions
we asked oursel ves; and then our three-pronged
approach to providing answers via the general use
study, the dystocia study to be presented by Dr.
Porreco, and use of sonme data fromthe N H study
which Dr. Spong is going to talk about.

[Slide]

The conclusions that | believe we pretty
much cane to after the RCT were that it was a
| arge, well executed study. | think | recall a

conpliment to that effect fromthe panel neeting.
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That addi ng fetal oxygen saturation to fetal heart
rate nonitoring inproves the accuracy of feta
assessnent; continuation of |abor is safe when the
saturation is nore than 30 between contractions;
use of the sensor is safe for momand baby. W
know that cesareans for fetal distress went down.
There was no change overall, and that begs the
obvi ous question of why did cesareans for dystocia
go up. Dr. Porreco is going to address that |ast
one in nore detail.

[ Slide]

So, again, we are left with these
unanswer ed questions partly fromthe pane
di scussions and partly fromjust our own
del i berati ons.

VWhat is the effect of SpQ2 nonitoring on
cesareans on general use? How safe is it when in
general use? Are non-reassuring heart rate
patterns, especially variables, a narker for
i ncreased risk of dystocia? And, an interesting
one here, can cesareans for dystocia be reduced
with a dystocia-specific managenment protoco
i nvol ving the use of fetal oxygen saturation? Dr.
Porreco will speak nore about that shortly. Then

how | ong can the fetus tolerate a saturation bel ow
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30 percent or |less than 25 percent or less than 20
percent? The only concl usion, obviously, from
t hese questions is that we need additional studies.

[Slide]

So, we propose that data fromthree
separate studi es be used to answer the six
guestions which the FDA required of us in the
approval order. The six questions are shown in the
columm on the left. Each columm says which study
provides primary data and secondary data for which
of the questions. So, | think this gives a
reasonabl e overvi ew that the general use study
basi cally records indications for placenent;
records cesarean section rates; |ooks at
i nfections; |ooks at neonatal outcomes and
stratifies the analysis by epidural or not
epidural. It doesn't really get at the adequacy of
| abor questi on.

The dystocia study specifically gets at
t he adequacy of |abor question and al so records the
i nformati on, which is shown by the Xs in those
boxes for the other questions.

The NIH study -- we have asked to use data
fromthe blinded arm blinded saturation arm of the

NIH study to specifically answer the question about
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how | ong can the fetus saturation be bel ow 30
percent before risk of injury, but | believe that
the NTH study will also provide data associ at ed
wi th these other questions. But the only one that
we are particularly interested in is the data from

the blinded armto answer the how | ong and how | ow

guesti on.

[Slide]

Moving on to talk a little bit about the
general use study -- and, these are in your

handouts so if you can't read it just follow al ong
on the printed one. The intent here is to docunent
the inmpact of OxiFirst use in Ob practice follow ng
i ntroduction to general use at various study sites.
This is a non-randoni zed, prospective
observational study recording the clinical practice
i mpact of OxiFirst use. W will prospectively
gat her data from 1700 patients at about four sites.
So, thisis in nmany ways a little bit nore than a
registry, at least by my understandi ng of how
registries are traditionally done, because patient
consent will be required and we do have a
prospective definition of what data are being
gathered and how it is going to be anal yzed.

The primary objective is to docunent the
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i npact of Oxi First use on operative delivery rate
versus historical data fromthe sane sites.
Secondary, docunent the indications for use;
conpare the outcones with OxiFirst with and wi thout
epi dural anesthesia; docunent the i mmedi ate
neonat al condition; and docunment the distribution
of indications for cesareans when the device is
used.

[ Slide]

So, in this general use study the
enrollment criteria fromthe fetal heart rate
perspective are identical with the device's
approved | abeling. Basically, you have one of
these heart rate patterns. That is what nakes you
eligible for use of the device per labeling, in
addition to the vertex presentation, appropriate
dilation, etc. So, that gets you into the study.

The ones shown up at the top in green are
kind of | ess concerning than the ones in black at
the bottom which are nore concerning. Once the
device is used, the black section and the green
section map into the Cass Il and dass | heart
rates as we defined themin the RCT, and then
managemnment proceeds using the now wel | - known

matrix, again, fromthe official product |abeling
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where the use of the oxineter is particularly
rel evant when you have a Class Il heart rate and,
based on the saturation readi ngs between
contractions, you either continue |abor or perform
other evaluations to ultinately deliver the baby.

So, it really is general use exactly per the

| abel i ng.

[Slide]

Site inclusion criteria -- obviously,
willing and able to provide historical cesarean

delivery rate data. Wthout that we can't do the
analysis. It was suggested actually by Dr. lans, |
believe, in a conference call that we pick sone
sites with a fairly high cesarean section rate in
order to naxinize the opportunity of seeing sone
overall inpact. So, we added that to the site
selection criteria, and we would |ike that they be
reasonably active sites so this study won't take
too long to do.

Patient inclusion criteria -- basically

admtted to the unit with the expectation of

delivery. Excluded -- planned el ective cesareans
and unwilling to provide consent.

[Slide]

Variabl es -- the usual materna
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denogr aphi ¢ data: epidural, reason for use,
specific heart rate pattern or not, and in the case
report formthere is a space to wite in what the
other indications mght be -- node of delivery and
i ndi cation for delivery, outcones, device-related
adverse events and significant adverse events
regardl ess of relationship to the device.

Then, for the historical variables we wll
collect the overall C-section rate and the
indication for that C-section rate if it is
available at the site. Many sites don't keep that
data, in which case we obviously can't get it.

[ Slide]

We are providing study definitions for the
i ndi cations of delivery. This one, again, is
strai ght out of the product |abeling. Basically,
it says that you no |onger have reassuring
saturation in the presence of a class Il feta
heart rate.

[ Slide]

W are al so providing definitions for
dystocia, or a definition for perfornmng a delivery
for dystocia which is as you can read here. These
are very simlar, if not identical, to the

definitions we used in the post hoc analysis of the
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RCT data to deternmine that these babies delivered
for dystocia did, indeed, have true dystocia --
basically no change in dilation; no change in
descent and failed induction. The only addition we
used here, since this is prospective, is that we
are suggesting that the physician only consider
delivery for dystocia when there has been no change
in dilation in the presence of adequate labor. It
is defined thus. This is the general use study.
W will be capturing what the physician does and
there is no third-party audit or reviewto confirm
conpliance with these definitions. They are really
for guidance.

[Slide]

W have a few nore boxes for reasons for
delivery: fetal intolerance to | abor conbined with
poor progress. This is, again, what was used in
t he randoni zed, controlled study -- om nous feta
heart rate, self-evident, and other

[Slide]

Study size -- it is powered to detect a 3
percent change in the overall C-section rate
against a historical rate of 25 percent and that
requi res around about 1750 patients. So strictly

speaking, the null hypothesis is that the cesarean
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birth rate is 25 percent. So, you have greater
than 95 percent power to detect a 3 percent
i ncrease or decrease. If we find that the
hospitals neeting other criteria have historica
rates that differ significantly fromthe 25
percent, then we will change the sanple size
appropriately, and our expectation is to perform
this study at a m ni mum of nmediumto |arge
conmunity type hospitals to best try and capture
the inmpact in the general obstetrical popul ation
[ Slide]

Study duration is expected to be about a

year including training, if required. That assunes

a 75 percent consent rate. This will be extended
if recruitnent is slower than expectations. The
analysis plan is, as you see, to evaluate the
denogr aphi cs and study entry characteristics to
show that the population is stable over tine.
Then, neasure the proportion of cesarean
deliveries, the mx of indications, neonatal
condition, AEs and SAEs. Thank you for your
attention.

DR. BLANCO Thank you very much. Are

there any questions for M. Thomas?

DR. D AGOSTING  Could you just go over a
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little bit why three studies versus one?

MR THOVAS: Yes.

DR. D AGOSTINO And how will the three
studies, if they don't supply sort of a snooth fl ow
of information, be viewed as a sanpl e?

MR. THOVAS: Let's go back

[Slide]

The reason we proposed using data from
three separate studies rather than one is, quite
frankly, because we couldn't figure out the best
way of designing a single study that woul d provide
i nformati on to answer these six questions with the
degree of rigor that both ourselves and the agency
were happy with. That is it kind of in a nutshell

Al so, after the device approval, a group
of investigators approached us and said they wanted
to do the so-called dystocia study. That is when
we started thinking that the dystocia study will
really address this question rather well. Shortly
thereafter, | believe a menber fromthe MFMJ
Net work called and said they were thinking about
doing their study. So, again, one aspect of that
study woul d seemto answer one question
particularly well. So, that is kind of how we

evol ved fromone study to three.
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The second part of your question, what if
they don't fit together -- we have the backup which
was the single study that was proposed to the FDA
prior to the device approval. | don't think it is
quite as elegant as the way these three work
together. Specifically, it is not as rigorous on
the duration of |ow saturation and adverse neonata
outcome. It was nore of a case control approach
rather than truly having a natural history study,
if you will.

DR D AGOCSTINGO Wth the historical
controls, will there be analysis and data on the
characteristics of the historical controls?

MR. THOVAS: To the extent that we can get
it, yes.

DR. D AGOSTINO  You don't have the sites
sel ected yet?

MR, THOVAS: No, but sonme of the site
selection criteria will be, you know, what is the
quality and quantity of data they can provide from
hi storical cases.

DR. O SULLIVAN: In regard to your
historical controls, if | understood you correctly,
they were going to be predoninantly retrospective

and you are trying to get data that nmay not be
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avai |l abl e.

MR. THOVAS: Ri ght

DR. O SULLIVAN. Did | get that clear?

MR, THOVAS: Yes, the historical control --
basically, the key data elenment is what is the
overall C-section rate for the |last year or so.

DR. O SULLIVAN: But the problem | have
with that is that you are not |ooking at patients
concurrently.

MR THOVAS: | understand.

DR. O SULLIVAN: And, therefore, your
ability to retrieve data is going to be nmuch better
in your study popul ation and you may not be able to
answer the question.

MR. THOVAS: That is why the only absolute
requirenent is that the site can provide their
historical Csection rate for all indications.

Most every site | have spoken to, they have that.
They may not have anything el se but they track
t hat .

DR. BLANCO Let me interrupt for a mnute
because | think you are kind of answering and
asking different questions. Fromwhat | can gather
fromwhat you said, M. Thonas, what you are goi ng

to be looking at historically is that you want to
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make sure you have centers that have a relatively
hi gh cesarean section rate so that it will help in
terns of the nunbers of patients required, plus be
nore likely to showif there is a difference.
think what Dr. OSullivan is referring to is nore
other data that may be going on. | guess the issue
woul d be once you know that the center has
sufficient percentage of C-sections to be included
in the study, could you collect patients that are
not put in the study concurrently rather than
retrospectively. Does that help, Mary Jo?

DR. O SULLIVAN: That is exactly what | am
asking because | think it is much nore reliable.

MR, THOVAS: Well, fromthe data
managenent point of view it would obviously
i ncrease the size --

DR. O SULLIVAN: There is no question that

it wll increase the size of your study, but your
historical retrospective data is, first of all, at
a different tine period. It is not concurrent.

You won't get the sane amount of data in that group
as you will in the study group. And, it would seem
to me to nake nuch nore sense to do them both
prospectively because you can get much better data

and, at the sane tinme, the physicians are
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practicing in the sane fashion if they are or not
using the nonitor.

MR. THOVAS: | understand your point.

DR. BLANCO. Go ahead, Dr. |ans.

DR. IAMS: | have a question along the
sane lines regarding the entry of patients into
this study. You assune apparently a 75 percent
acceptance rate and a 25 percent decline rate.

MR. THOVAS: Right.

DR. IAMS: In other words, you are going
to approach everybody who cones in | abor --

MR. THOVAS: Pretty much.

DR IAMS: So, Dr. O Sullivan is asking
about can we track those who decline.

MR. THOVAS: Right. WelIl, it is not so
nmuch those that decline, it would be those that --

DR | AMS: Are never approached?

MR THOVAS: No.

DR. | AMS: Because you don't have sonebody
on site to ask them when they come in?

MR. THOVAS: There is that group but we
approach everybody but probably only 25 percent, or
athird of them wll neet the indications for use
of Oxi First and then get OxiFirst.

DR. | AMS: Right.
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MR. THOVAS: So, it is really those who
give consent to be in the study but who do not neet
the entry criteria for Oxi First use that | think
will be of nost interest. It would be at |east a
concurrent control group.

DR | AMS: So, they will be asked upon
arrival at the hospital, should they neet the entry
criteria, if they would like to join --

MR. THOVAS: Right.

DR IAMS: WII they be asked again now
that you have net the entry criteria, we are ready
to doit. |Is that the point at which a woman wl|l
sign a second consent ?

MR. THOVAS: At the nonment, the study plan
is that she only gives one consent.

DR | AMS: Just once?

MR. THOVAS: Because the use of the device
is per the |labeling and per the hospital standard
practice. So, they are not getting an unusual or
experimental treatnent.

DR IAMS: | agree with Dr. O Sullivan.

Al t hough historical controls are certainly
i mportant, that is a very interesting group to have
some know edge about also. | was involved in a

study a long tinme about various preventive
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strategies for prematurity where the group that
declined entry into the study actually did quite a
bit better than anybody who said yes, for reasons
that no one ever quite figured out, except these
worren seened to know they didn't really need that
i ntervention, or whatever. So, you really never
know if they are as conparable to those who said
yes. It may not represent the group of wonen who
said yes, or the doctors who allow their patients
to say yes.

MR. THOVAS: Well, it certainly won't be
conpar abl e i n having non-reassuring heart rates --

DR IAMS: Right. WelIl, that is okay but
t he ones who have non-reassuring heart rates -- the
ot her question about this in addition to just the
i ssues of study design has to do, in this era of
hei ght ened scrutiny about inforned consent, if
soneone says no at any point in this, are you
really allowed -- if we were to ask you, well, just
track and see how t hose wormen who said no do -- |
know you can't gather any information fromthem but
couldn't we, please, know what happened to the
worren who declined participation in the study; what
was their cesarean section rate? A few years back

| would have said, well, we can just kind of find
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out. We will get the delivery node, and that is
it. | amnot so sure today that you can even do
that -- MR. THOVAS: | woul d agree.

DR IAMS: -- with human subject review

being what it is. Do you think that is possible at
all?

MR. THOVAS: | think that would be up to
the individual site IRB. Certainly, the nore
conservative ones | have cone across recently, |
agree with you, they would say no.

DR IAMS: So, that is going to nake
concurrent controls sonewhat difficult --

MR. THOVAS: Well, in the group that
explicitly says no to being in the study, ny
opinion is they are lost. There is nothing you can
do. The interesting group is that group that says
no to being in the study -- or, says yes to being
in the study but which don't neet criteria for
pl acenent of Oxi First. But, renenber, that group
is also sinmlar to the group that is going to be
studied by the NI H

DR I AMS: Well, that is another issue --

DR BLANCO Can | cut it alittle bit
short? Narrow it down, if you would, both of you

and then we will nove on because we have sone ot her
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guestions on this side. To nake sure that it is
clear, what you all are suggesting is concurrent
controls. Are you suggesting folks who fit the
criteria but decide not to use the experinental
protocol, that they should be followed, data
collected on them or, are you saying all folks
that are coming in should have data coll ected?
amtrying to narrow it down for them

DR O SULLI VAN: The wormen who cone in,
fulfilling the criteria for the study, the group
that agrees to the study with internal nmonitoring
versus a group that refuses to be internally
nmonitored but is willing to have data collection

DR BLANCO  Okay.

DR I AMS: | guess ny take would be a
little different. M/ expectation, when we approved
this, was that you would be able to do what in
effect the Goup B strep protocol has apparently
now done, and you should be able to track as is now
com ng out with GBS. Introduction of this protoco
for managenent has resulted in dramatic declines in
the rate of GBS, neonatal sepsis. Obviously, that
is a different subject but that is ultimtely the
real -world test that this device really has to

show. If | amreflecting the sense of the pane
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last tine, we ought to be able to say the device
was i ntroduced into XYZ hospital on January 1 of
2002 and within a year or so, whatever, their rate
of cesarean sections overall dropped. W didn't
just trade indications around; we saw a decli ne.

If we don't see that, this device is going to | ose
its conditional approval. As a researcher, | am
synpathetic to what Dr. O Sullivan wants, but the
bottomline is if it doesn't work in XYZ hospita
there is really no reason to go any further

DR. BLANCO Let's nobve on to a couple of
ot her questions. Gary?

DR. EGINTON: | think you are assuming a
risk here that nmay not serve your interests well.
It wasn't published in the Garite paper, but as
recall, at last year's neeting when you did the
pi |l ot phase, the run-in phase, you had a cesarean
rate for non-reassuring fetal status of 5 percent.
When you did the randomi zed, controlled phase in
the control group that doubled to 10 percent,
nom nal figures. Therefore, the difference -- |
renmenmber having a big discussion about this -- was
that in the pulse oxinmeter group the cesarean rate
remai ned the sane and it doubled in the contro

group. Now, if you see the sane kind of effect
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here, that your cesarean rate for dystocia is
actually increasing during this tinme frame and you
have no concurrent controls, you are in trouble.

Is there evidence that that may, in fact,
be true or that may be a fact? There is. |If you
| ook at the data fromthe Maryl and | ndi cator
Project, it is clear that there is a secular trend
toward i ncreasing cesarean today. So, you may have
a major problemdoing this as historical controls.
| don't think you will satisfy a single nay-sayer
who reads the paper.

MR. THOVAS: It woul d depend on how
dramatic the change was, but | take your point.

DR BLANCG Dr. Allen?

DR ALLEN: Just a point of clarification
in the inclusion and exclusion criteria for the
pati ents, does that nean that you will be including
worren who have non-vertex presentations |ess than
36 weeks with placenta previa?

MR THOVAS: No.

DR. ALLEN: Those were the exclusion
criteria originally.

MR. THOVAS: Right. No, only wonmen who
nmeet or have the potential to nmeet the criteria for

Oxi First use will be recruited.
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DR. ALLEN: The other question is will we
address question number six in today's presentation
about the duration of an SpQ2 | ess than 30 percent
i mpact on outcone?

DR. BLANCO W can certainly discuss
that, so we can bring that up in the pane
di scussion session. | would like to add that | was
actually going to ask a question and | was waiting
for other folks. | think we have a question over
here, but, you know, one of the concerns that |
have in hearing what you are planning is, if ny
menory serves me correctly, there was a fair anount
of concern about how the 30 percent val ue had been
arrived at. There was a great deal of concern by
t he panel that the anmpunt of information to arrive
at that particular nunber was sonewhat |imted.

One of the things that the panel, |
bel i eve, had reconmended was that a |lot nore
i nfornati on woul d be gathered on that to nake sure
that the correct nunber was bei ng used because, as
clinicians realize, everyone tends to think nunbers
are nmagical and, therefore, that is the right thing
and if you have 30 percent you are okay, and it was
rather |imted.

Now, | don't know, maybe there has been a
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ot more data that | amnot famliar with that has
come out, but I don't see in any of these proposals
anything | ooking at -- other than what you said
where there is eventual fetal damage, but it stil
uses that hard and fast number to see whether that
nunber really is a correct nunber to use

MR. THOVAS: Two comments, not two
answers, one, this study and, indeed, the dystocia
study uses the device per its approved |abeling,
therefore, it has to use 30 percent.

DR. BLANCO That is not my question.

MR. THOVAS: | realize that. The data to
answer your question, | believe, will cone nopst
effectively fromthe blinded armof the N H study
because the results of the RCT, as you nay recall
showed that there was actually a significant
reduction in the nunber of babies with severe
nmet abolic acidosis in the test group. So the other
problemwe are faced with is that extrapol ating
those results and, indeed, our experience in the
mar ket pl ace today has been that we haven't seen any
bad out come babies and, as such, it is hard to get
the data to answer this question in a group who has
been nonitored and managed with the oxineter.

DR. BLANCO But it sounds like you are
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not going to ook at that issue, which bothers ne.

MR. THOVAS: W have not thought of a
really good way of |ooking at it except fromthe
natural history type study, exenplified by the NIH
sham arm

DR. BLANCO. | think we have anot her
guestion or conmment.

M5. BROGDON: | just wanted to clarify the
approval status of this application. It was fully
approved by FDA as opposed to conditionally
approved. One of the conditions was that the
sponsor do a post-approval study. Once the study
results are in, we would be expecting the sponsor
to nodify labeling as necessary based on the
findings. |If the findings were adverse and we
decided it was adverse to public health and safety,
or sonething on that order, then we would have to
deci de whether the approval should be wi thdrawn
but, basically, the status right nowis that it is
fully approved.

DR IAMS: Can | reply to that? M use of
the word conditional is probably not within the
gui del i nes of FDA use of that term but | amquite
sure that last year the panel's view was

condi ti oned upon questions to FDA that ran al ong
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the lines of if this device fails to reduce the

cesarean section rate,

as prom sed, can the FDA

wi t hout finding adverse things -- if it sinply

fails to perform can FDA withdraw its approval ?

And, the answer we heard was, yes, we can, not

because it did something we didn't expect or had an

adver se out cone but,

rather, because it sinply

didn't performin the marketplace the way it was

expected to, and that

that hadn't been said,

is why the vote was 10-1. If

M5. BROGDON:

it would not

t hi nk what the agency

usual ly says is, first of all, it |ooks to see if

| abel i ng changes woul d address accurately the

safety and effectiveness of the device as the study

denonstrates. |If we couldn't cone to a

satisfactory resolution then, yes, we would need to

| ook at withdrawi ng approval. It is not an easy

thing for the agency to do.

DR. BLANCO Well, let ne add to Dr. |ans

comment that | think the panel had the concept that

t he approval was conditional on the conditions

being nmet, and conditions being nmet was a | ot nore

i nformati on about those issues -- the 30 percent

i ssue and so forth.

So,

just to go on record as

have been a 10-1 vote.
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having said that. Dr. D Agostino?

DR. D AGOSTING  Yes, not a question but
just to reinforce that. | thought that we were
tal ki ng about a study that would put the whole
package together and not three pieces with this
anbiguity that may result fromtrying to interpret
it.

MR. THOVAS: | don't think there is too
much risk of anmbiguity from having three separate
pi eces --

DR. D AGOCSTING | don't want to continue
but, I nean, | think the historical control --

DR. BLANCO We are kind of getting into
di scussion and | will take the prerogative here and
we will nove on. | will just add that, probably
agreeing with Ralph, if you don't ask the questions
that nmeet the conditions, then | amnot sure you
have net the conditions. But in any case, let's
nove on. M. Pollard wants to say sonething and
t hat al ways takes precedence.

MR. POLLARD: Thank you, Dr. Blanco, |

appreciate it. | just wanted to try to clarify
this because, you know, | amtrying to recollect
nysel f fromthe January, 2000 nmeeting. | know

there were these very specific concerns. | don't
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bel i eve the concerns were postured in the context
of if they don't show this would the PVA be

wi thdrawn. So, there | kind of beg to differ a
little with you. | think, certainly, the pane
approval reconmmendation was conditioned on the
expectation that the conpany woul d conduct this
post -approval study to | ook at the cesarean
sections. It wasn't conditioned on the outcone of
it, and | don't think we really got at what would
we do if A if B, if Ccame fromthat study.

Nancy has kind of gone over with you how
we | ook at post-approval studies. Obviously, the
first thing we look at is does the current I|abeling
stand up vis-a-vis our new findings? GCbviously,
there is that possibility but, to be perfectly
frank, it is a fairly rigorous bar, if you will, to
pass regardi ng whet her the results of that study
woul d sonehow put the approval of the PMA itself in
j eopar dy.

DR. BLANCO All right, let's nove on.

Qur next speaker is Dr. Richard Porreco, principa

i nvestigator of the dystocia study,
Presbyterian/ St. Luke's Medical Center, Denver,

Col orado. Please renenber to state any conflict of

i nterest, or anything.
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DR. PORRECO. Thank you, Dr. Blanco. M
nane is Rich Porreco, and | don't have any
personal financial ties with Mallinckrodt, Tyco but
they did pay ny expenses here.

[Slide]

As you have heard, the published study
fromthe November Grey Journal showed efficacy in
decreasing cesarean birth rates for non-reassuring
fetal status.

[Slide]

It was shown to be safe for nother and
baby. It showed better sensitivity and specificity
for sonme newborn outcones but, as has been
mentioned here nultiple tines, there was no change
in the overall cesarean rate due to increase in
cesareans for dystocia.

[Slide]

Here is the outcone table, reproduced once
again for you, show ng that the node of delivery,
in the upper part of the slide, was not different.
The indications for cesarean were, indeed,
different with the decreases, as indicated, for
NRFS, non-reassuring fetal status, and the increase
for the single indication of dystocia.

[Slide]
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There are four potential explanations for
the cesarean rate for dystocia being increased as
seen fromthe RCT database. There are inbal ance
and risk factors for dystocia, the inpact of the
device on | abor progress, investigator bias and,
finally, that non-reassuring fetal status may be an
unr ecogni zed mar ker for dystocia.

W went back and redid a critical analysis
of the RCT database, given its linitations, to try
to understand this finding as best we could, and
that was the subject of ny presentation in Reno
this year. | amnot going to recapitul ate that for
you, but sinply tell you that we concluded after
that critical analysis that the npst | ogica
expl anation for the increase in cesareans for
dystocia in the sensor group, the oximetry group,
fromthe RCT database is that inclusion criteria
sel ected patients who were at increased risk for
dystocia, that is non-reassuring fetal heart rate
patterns, used for study entry arm marker for
dystocia, that inproved assessnent of the fetus
during labor allows for continuation of |abor which
nm ght otherwi se be prematurely interrupted by
cesarean for non-reassuring fetal status.

[Slide]
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And, that a prospective study design to
i nvestigate dystocia with the use of the feta
pul se oximeter is needed to confirmor refute these
observations fromthe RCT

[Slide]

So, in the next couple of mnutes let ne
tell you about the study that we proposed, given
the context of our experience with this device. It
i s a non-random zed, prospective cohort study,
observational to evaluate the incidence and
managenment of dystocia in a nulliparous popul ation
wi th non-reassuring fetal heart rate pattern and
the use of a pulse oxineter; 500 subjects in 5
centers, nost of themparticipating in the RCT
previously.

[Slide]

The vari abl es of interest are obviously
heart rate patterns, the diagnosis of dystocia, the
various interventions for abnornmal progress of
| abor, and delivery node, indications, delivery and
neonat al out cones.

[ Slide]

The purpose was to exani ne the
rel ati onshi p between non-reassuring fetal heart

rate patterns and dystocia, and to examine if the
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application of a prospective protocol for the
di agnosi s and managenent of dystocia affects
mat ernal and neonatal outcones.

[Slide]

Secondary objectives were to | ook at
whet her certain variables, certain non-reassuring
patterns predict dystocia nore than others, for
exanpl e variabl e decel erations and, as Dr. Schifrin
showed you earlier this afternoon, whether these
patterns predict dystocia in the active phase of
| abor, whether position of the occiput and feta
heart rate patterns and dystocia are associ at ed,
and the outcome of |abor, imedi ate newborn outcone
and its association with non-reassuring fetal heart
rate patterns and normal oxinetry and dystocia or
| ack of dystocia, as the case may be.

[Slide]

The design is two cohorts of eligible
pati ents, one that never develops Class |l patterns
during | abor and the second cohort of eligible
patients that do, indeed, develop these O ass |
pat terns.

[ Slide]

Inclusion criteria are sinmlar to the RCT

data, with the exception that, since we are | ooking
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at dystocia as a primary issue of interest, we are
| ooking only at nulliparous patients in this study
wi th singleton gestations near term

[Slide]

Exclusion criteria are identical to the
RCT exclusion criteria.

[SIide]

Non-reassuring fetal heart rate patterns,
by definition, once again, are nodified fromthe
RCT and you will note as | go through these -- | am
not going to read themall for you -- that any even
nodest |y abnormal pattern night be in inclusion
criteria because they may progress on to a C ass |
pattern. The ones that have asterisks, starting

with nunber 6, would fit the definition of a O ass

Il pattern.
[Slide]
These are all in your hard copy.
[Slide]

Especially of note are the variable
decel erations with various characteristics of
concern and, finally, supraventricular tachycardi a,
congenital heart block -- all the lists that have
asterisks are Class Il patterns.

[Slide]
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Interventions -- these patients are
nonitored el ectronically and will neet |abe
i ndi cations for the pul se oxineter. Vagina
exam nations will be done at a m nimumevery two
hours, and partograns of dilatation and station
wi |l be nade, and position of the vertex and
ef facement will also be noted. Oxytocin
augnmentation is as noted. And, these nanagenent
pl ans were sort of bargai ned out over a conmittee
of interested investigators and we arrived at a
consensus that we could all live with. Abnormal
progress is no progress in the active phase for
nore than two hours, and no active phase within 12
hours of ruptured nenbranes requiring placenent of
an intrauterine pressure catheter

[Slide]

If the patient has non-reassuring feta
status and nornmal pulse oxinetry, that is 30
percent or greater between contractions, then the
natural evolution of that [abor will be allowed to
unfold. There will be an assisted vagi nal or
abdom nal delivery if we get non-reassuring fetal
status and abnornmal oxinmetry, or we don't get any
i nformati on fromthe oxinmeter and there i s nothing

reassuring for normal scal p pH about the subsequent
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fetal heart rate trace despite any naneuvers to
correct sane.

[SlIide]

The definitions of dystocia -- we, as a
consensus, felt that three hours in the face of
adequate uterine activity would be a definition of
dystocia during the active phase, no progress, or
no descent at full dilatation after two hours, and
three hours is permitted if an epidural was felt to
be i mpedi ng expul sive efforts; inability to achieve
active phase after 12 hours of adequate uterine
activity with oxytocin.

[Slide]

The variables of interest are listed on
this slide. Specifically note the |abor sunmary
i ncludes fetal heart rate tracings, delivery
sunmary as you m ght expect, and serious adverse
events.

[SlIide]

There will be an independent review of
fetal heart rate tracings confirm ng normal entry
criteria and fetal heart rate pattern, assigned
either to Cass Il or non-Class Il status and,
finally and inmportantly, confirmng conpliance with

| abor managenment in the face of abnormal progress.
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[Slide]

The analysis is based on data retrieved
fromthe RCT database, and we woul d anticipate
approxi nately two-thirds of the patients would
develop Cass Il patterns and that they may
experi ence a cesarean for dystocia 20 percent of
the tine, whereas non-Class ||l patterns woul d have
a cesarean birth rate for dystocia 10 percent of
the tine, and 500 patients should be sufficient to
confirmor refute the hypothesis.

That concludes nmy remarks, Dr. Blanco, and
| would be happy to entertain any questions.

DR. BLANCO Thank you. Any questions for
Dr. Porreco?

DR. IAMS: | have one. Rich, there has
been sone research fromthe University of Al abana,
Bi rmi ngham primarily but other places | imagine as
wel I, regarding definitions of dystocia and waiting
alittle bit longer to declare |abor to be
unsuccessful. Have you thought about using some of
those definitions as that literature has evol ved?

DR. PORRECO. As | alluded quickly, the
group of us sat together and tried to bang out
something we all could live with not only from our

own personal views on dystocia and nanagenent of
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| abor, but the fact that in many of our settings
what we could sell to the attendi ng physicians and
patients. |ndeed, there was a contingent that
want ed four hours, for exanple, of active phase
arrest. As you know, two hours has sort of been
the traditional time period in active phase. The
epi dural issue of inmpending expulsive efforts was
di scussed at length. | think what we arrived at
was a wor kabl e, doable, practical way that we think
we can get this study done, and | see this as sort
of a synthesis of the opinions expressed by the
i nvestigators rather than adopting anybody el se's
opi nion on exactly howto do this.

DR. BLANCO Dr. Eglinton?

DR. EGLINTON: Are the Class Il heart rate
patterns those with asterisks?

DR. PORRECO. Yes, that is correct. Those
would fit in that grey box that you have seen on
t he previous slides.

DR EGLINTON: So, in that sense then the
underlyi ng hypothesis is that persistent l|ate
decel erati ons, decreased variability and
tachycardia with decreased variability might be
patterns associated with dystocia?

DR PORRECO. That is correct.
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DR. EGLI NTON: Then, the instructions for
i nvestigators' package, it |ooks |like the
i nvestigator is asked to rank the heart rate
patterns in sone fashion, choosing that which is

the worst heart rate pattern that develops in

| abor.

DR. PORRECO. That is the way the case
report forns will be filled out, but independently
revi ewed.

DR. EGLINTON: Right. M concern with
that is, w thout neaning any disrespect but let's
just construct a hypothetical -- we have a | ady who
has four hours of flat heart rate of 180 beats per
m nute. Then we have another |ady who has a
perfectly normal heart rate pattern but for her
final two pushes in the second stage has two severe
variables. Wich one is worse? On your schene the
second one is nunmber 9; it is lower on the scale --

DR. PORRECO. Onh, no. | don't think that
the listing is a ranking.

DR EGLINTON: But there are no
instructions for how the investigator ranks them
How does the investigator choose which is, in
guot ati on marks, the worst pattern?

DR. PORRECO. Onh, | see what you mean.
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What | think we are referring to with the word
pattern is that soneone may initiate a non-Cass ||
pattern initially and devel op one and then they
woul d be ranked as a Class |l patient. So, what |
amsaying is that the worst pattern that they
devel op during | abor is what ranks them as either
Class Il or non-Class Il, not a ranking anong Cl ass
I1"s.

DR. EGLI NTON: You may want to | ook at the
wor k sheet because on that page the instructions
are to choose only one. So, if a lady has a flat
tachycardia for two hours and then has severe
vari abl es the investigator cannot check both of
t hose boxes.

DR. PORRECO. Onh, | see. Your point is
taken. Thank you.

DR. BLANCO | amgoing to nake a coment.
It appears that you are going to look at the non-C ass |1
patterns, which is really kind of a non-indication use for
this particular device. Wile |
beli eve that you are doing that to see whet her
these patterns may | ead to dystocia, | have sone
concern that after having done that this will |ead
folks to broaden the indications for what this

device is utilized for wthout | ooking at the
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endpoi nt for which the device was put together.
Can you address that? D d you understand that?

DR PORRECO | amnot sure. There are
entry criteria which are not Cass Il, and the
reason that those are nore nodestly selected is
because for that group of patients there nay be
sone progression to Class |l patterns, and it is in
that progression that we believe are found the
dystocia patients. So, you are concerned that if
we broaden the use of it -- | amsorry, | guess |
don't under st and.

DR. BLANCO You are not |ooking at the

endpoint. If | understand you correctly, you are
| ooking at the non-Class Il's because you think
they will lead to Class Il's. Okay? That is what

| just heard you repeat.

DR. PORRECO. That is correct.

DR. BLANCO Well, why don't you wait
until they becone Class Il's before they are
eligible to be in the study? M concern is that
once you have a published study with a broadened
i ndi cation of what this device is used for there
will be a lot of people who will use it for those
i ssues when you are not really looking -- | nean,

unless | missed it, you are not necessarily | ooking
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at this other than to see whether those patients
have nore dystocias. |Is that right?

DR. PORRECO. W think that the entry
criteria as currently |abeled for this device --
anong those entry criteria are a group of patients
that have patterns that predict dystocia, but not
the whol e group. The entry criteria enrich the
popul ati on of dystotic patients and it is probably
the severe variables -- at |least that is what we
showed fromthe critical analysis of the RCT data -- that
are going to predict dystocia. There are
pati ents which don't have severe variables, to use
nmy exanple, who would otherw se neet entry
criteria. It mght be confusing to physicians and
they woul d want to know what the status of feta
oxygenation is, but ultimately will not predict
dyst oci a.

DR. BLANCO Yes, but that is not really
an indication for the device and that is not really
the i ssue you are addressing with your study.

DR. PORRECO The device is currently
i ndi cated for any non-reassuring fetal status
pattern, not all of which are Cass Il

DR BLANCOG | did not think that was the

i ndication. | thought the indication was for that
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narrow group of patterns.

DR PORRECO. \Well, for our study entry
for this dystocia study we don't know at tinme zero
whi ch ones are going to evolve into a Cass |
pattern.

DR. BLANCO \What | am asking you is why
don't you wait until they evolve into a O ass |
pattern? What is the benefit of including this
br oadened definition for your study? Maybe | am
nm ssing the whol e point.

DR IAMS: | thought this was a different
guestion but maybe it is the same one, is this
study going to answer the question of whether the
device itself increases the rate of dystocia? |Is
that still an open question in your nind?

DR. PORRECO. No, | don't believe the
device itself increases the rate of dystocia. |
think that the inproved knowl edge of fetal status
and | abor allows the evolution of |abor --

DR I AMS: | understand that but the
i ncrease in dystocia fromthe random zed trial has
to have a couple of explanations, | guess. One,
you sinply, as you just said, allow wormen who were
going to get a cesarean for dystocia with

electronic fetal nonitoring al one who got sectioned
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for non-reassuring fetal status and you nove them
fromone category to the other. | guess if that
were the only explanation you would have to say
those wonen are going to get a cesarean anyway.
The only question is timng, and this device,
again, would not nake a significant contribution if
you sinply changed the duration of |abor before an
i nevitabl e cesarean, one for incorrectly diagnosed
fetal distress which would have been dystocia if
allowed to go on, and the other one for directly
di agnosed fetal distress.

What | hoped was going to be the case was
that there were sonme unexpl ai ned dystoci a cases,
maybe related to | abor nanagenent, that woul d
simply di sappear when this device was introduced in
t he broader clinical practice.

DR. PORRECO. We think that a uniform
approach to dystocia, obviously fromour study
criteria, will address the issue of inproper |abor
managenent, for lack of a better term That
peopl e, indeed, are allowed to progress
appropriately or not progress appropriately, and
gi ven enough tine to do so, and given adequate
uterine activity to do so. So, | think we will be

taking that variable out of the equation that we
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couldn't answer fromthe RCT data.

DR T AVMS: Wl

, that goes back to ny

first question about the Al abana data. If we don't

wait enough for those dystocias to resolve, which

is the thrust of what they have been publishing --

if we just let these people labor a little |onger

they will get around the corner and keep on going

safely. You may be pulling the plug too soon and

end up with RCT-2. You are going to have the sane

C-section rate with different

nanes on it but it

isn't going to change, and that is ultimtely the

bottomline. That is why the device was created.

DR BLANCO Right.

know edge in the general

status unequivocally is good,

I think allow ng

conmmunity that fetal

is normal, is

reassuring will allow us to tell patients that they

can, indeed, go three hours in the active phase of

| abor with adequate uterine activity and not be

concerned because a lot of tinmes those patterns are

confusi ng and peopl e bai

out too soon. I think

that ultimately will be the clinical inpact.

Anyt hi ng el se?

W are kind of getting

into discussion but it is probably good to get sone

i nterchange. Any other questions? Yes?

DR. O SULLI VAN

brought this up the
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last tine and | want to bring it up again. |

think, for what it is worth, using patients that
you are doing inductions on is really not a good
idea. The reason | say that is that they are a

di fferent group of patients altogether rather than
spont aneous onset of |abor. They, indeed, may have
addi ti onal problens for why they would either
arrest or develop fetal distress, and it bothers ne
that once again they are included here.

DR. PORRECO. \Well, first of all, as you
will recall, in RCT there were inductions in both
groups. Secondly, | amnot sure howit is in
Florida, Dr. O Sullivan, but the induction rates,
especi ally anong nul | i parous patients, are very
high in our comunity hospitals around the country
and in ny conmunity and we woul d be excluding a
| arge nunber of patients if we didn't allow for
i nductions to be included. |, as the nessenger
will tell you that the hospitals in my comunity
have induction rates of nulliparous patients of
about 40-60 percent.

DR. BLANCO Let's nobve ahead. Thank you,
Dr. Porreco. Next on our schedule is Dr. Kathy
Spong, Chief of Pregnancy and Perinatol ogy Branch

of all these other initials in the Departnent of
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NIH and | will leave it at that.
Presentation by NIH

DR. SPONG  Thank you

[Slide]

I would |ike to present the random zed,
controlled trial of fetal oxinetry, also known as
the FOX trial, which is being put up by the N CHD
Mat ernal Fetal Medicine Unit Network

[Slide]

The subcommittee is listed here, and
wi t hout the help of Steve Bl oom and G eg McPherson
and Elizabeth Tarmthis would not be nearly as put
together as it is today.

[Slide]

The MFMU Network, for those of you who
don't know, is a national network of high risk
obstetrical units. Currently, there are 14 centers
across the country that nmeet certain criteria, and
are funded on 5-year cycle grants.

[Slide]

These are the current 14 centers that run
the Maternal Fetal Medicine Unit Network, and when
this study was designed, it was designed as the
Network was transitioning into its cycle from 2001

to 2006. The previous Network had a little over
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90, 000 deliveries per year and we now have over
120, 000 deliveries per year

[Slide]

The primary aimof the FOX trial is to
nmeasure the inpact of fetal oxinetry as an adjunct
to conventional electronic fetal heart rate
noni toring on the overall cesarean delivery rate.

[ Slide]

The secondary ains are as follows: To
nmeasure the rates of cesarean delivery for dystocia
and fetal distress; to nmeasure infant safety, and
We are using a conposite outconme; to neasure
i nfection rates, including chorioammionitis,
endonetritis and infant sepsis; and to neasure the
rates of cesarean delivery in patients with
abnornmal fetal heart rate patterns.

[Slide]

Qur study will include two different
phases. The first is an inplenentation phase
during which tine we will get the equipnment, train
the centers and certify the centers, and the trial
phase.

[ Slide]

The study has a three-armdesign. After

randoni zation the patient will be randonized to one
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of three arms. One armis electronic fetal heart
rate nmonitor alone, and that is called the no
device group. The second armis the electronic
heart rate nonitor with a blinded FSpQ2, the masked
device group. The third is the electronic heart
rate nonitor with the known FSpQ2, and that is the
open devi ce.

[ Slide]

The assessnents that we are going to be
able to obtain fromthese different trial groups
i nclude that in the groups between the open and the
masked oxinetry groups we will be able to assess
the effect of fetal pulse oxinmetry on cesarean
rates and on infant safety. 1In addition, the
masked group will allow us to determine the effects
of untreated fetal oxygen desaturation. Finally,
the no device group will give us an assessnent of
the effects of sensor insertion on maternal -feta
i nfections and dystoci a.

[ Slide]

Random zation will occur by a centra
conput eri zed randomi zati on access by the tel ephone,
using the sinple urn nethod, and will be stratified
by clinical center. After random zation, the

research nurse will prepare dedicated equiprment to
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function as an open device, masked device or a
device that is not turned on, depending on which
armthey are randoni zed to.

[Slide]

The inclusion criteria are nulliparous
pati ents who are singleton, with cephalic
presentations at greater than 36 weeks gestation
in |abor, between 2-5 cm of cervical dilatation
wi th ruptured nmenbranes, and all of them have
internal fetal heart rate nonitors.

[ Slide]

There are many exclusion criteria, notably
any need for imedi ate delivery, any reason a
pati ent should not deliver vaginally.

[Slide]

I ntrapartum managenent -- the research
nurse, again, will configure the oxineter and serve
as a technical resource person, but will not make

any nedical judgments or have any input as to the

nmedi cal managenent of the patient. For the nasked
arm the sensor will be adjusted to mmintain the
pul se rate display but the saturation rate will be

blinded; it will not be displayed. Al of the data
wi |l be continuously collected via |laptop, and the

i ntrapartum managenent will be done at the
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di scretion of the attendi ng physician.

[SIide]

Interpretation of the oxinetry is at the
di scretion of the clinical, with the reconmended
interpretation as it is |abeled where reassuring is
when it returns to greater than 30 percent between
contractions and non-reassuring when it renmins
bel ow 30 percent for the entire interval between
two contractions.

[Slide]

In addition, the attendi ng physician may
do any of the follow ng for non-reassuring feta
heart rate tracing, including altering the position
of the nother, hydration, correction of
hypert ensi on, scalp pH and ami oi nfusi on and
anything el se |listed above.

[SIide]

The prinmary outcone is cesarean delivery
for any indication.

[Slide]

Secondary out cones include the indication
for the cesarean delivery, forceps delivery,
chorioamionitis and |l ength of hospital stay.

Fetal secondary outcones include any intrapartum or

neonat al death; the length of the hospital stay;
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birth weight; Apgar score at 5 nminutes. All
patients will have unbilical cord gases obtained
and those will be evaluated. |If the neonate needs
to be incubated in the delivery roomwi thout the
presence of meconium all N CU adm ssions; hypoxic
i scheni ¢ encephal opathy; a fetal vulnerability

i ndex, which is a conposite. Neonates with early
onset neonatal sepsis; neonatal seizures; and any
facial marks fromthe sensor

[ Slide]

How feasible is it to do this trial? The
total number of deliveries in the prior Network was
90, 000. As | nentioned, we now have over 120, 000
so these still apply. The data source fromthis is
Mat ernal Fetal Medicine Unit C-section registry.
The nunber of nulliparous patients was estinated at
40 percent from our cesarean section registry, as
well as fromthe vital statistics report, and the
nunber of patients who would neet the inclusion
criteria was estinmated to be about 76 percent, and
that data is from UT Sout hwestern. The consent
rate we took fromthe Mallinckrodt study, which was
50 percent, which gives us over 13,000 patients
avai |l abl e per year when we only had 90, 000

patients. So, we certainly could do this trial
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[ Slide]

We anticipate enrolling 10,074 wonen, and
fromthat sanple size it allows the detection of a
15 percent change in the overall cesarean section
rate; a 33 percent change in the cesarean rate for
a non-reassuring fetal heart rate tracing; a 25
percent change in the cesarean rate for dystocia; a
20 percent change in chorioamionitis rate; and a
42 percent change in the incidence of fetal safety
conposite.

[ Slide]

The data is managed by the biostatistical
center, and weekly transm ssion to the Materna
Fetal Medicine Unit biostatistical coordinating
center or data center will occur from each of the
i ndi vi dual network centers. This data is then
upl oaded and nerged with the ongoi ng dat abase. The
BCC | ooks at all of the data and weekly edits for
clarification to each center, as well as audits
conparing data across forns, which are run at
regul ar intervals, and data quality reports are
i ssued nonthly in the Network

[ Slide]

The oversight conmmittee for the Materna

Fetal Medicine Unit Network in each trial ongoing
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i nclude the MFMJ Network steering conmittee, the
advi sory board, the data safety and nonitoring
comittee, as well as the institutional review
boards at each clinical center

[Slide]

So, the FOX trial is a large-scale, nmulti-center
randoni zed clinical trial of fetal pulse
oximetry which allows for the evaluation of fetal
oximetry on the overall cesarean section rate,

i nfant safety, maternal fetal infections, dystocia
and in the presence of abnormal fetal heart rate
pat terns.

[ Slide]

The goal of the MFMJ Network is to inprove
the outcone of infants and their nothers.

[Slide]

There were three questions that were posed
for our trial fromthe FDA and | would like to
address each of these three questions in turn.

First, will the FOX trial provide useful
data on the currently inproved indication? A
subset of the 10,000 wormen will have abnormal fetal
heart rate tracings, and it is estimated that the
size of this group will be at |east 2000 wonen.

So, yes, the FOX trial will be able to provide this
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i nformati on on the currently inmproved indication

[Slide]

WIIl the FOX trial's nasked group provide
i nfornati on towards further understandi ng of the
validity of the 30 percent cutoff? We will have
over 3000 wormen in the masked arm That masked arm
will give significant data on the natural history
of fetal oxygen saturation values, and information

on the prognostic significance of the 30 percent

cutoff will be obtained.
[Slide]
Finally, will |abor managenent protocol in

the FOX trial allow for neaningful interpretation
with respect to nanagenent protocol in the approved
| abel i ng? Physicians will be instructed to use the
device in accordance with its labeling. In
addition, a conputer archive will allow for the
nmeasur enent of whet her physicians conply with the
managenent portion of the | abeling.

| woul d be happy to answer any questions.

DR. BLANCO Thank you, Dr. Spong. o
ahead.

DR SHARTS-HOPKO. | am not clear on why
the masked armw Il validate the 30 percent |evel

if we are operating now on the hunch that people do
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cesareans prenmaturely.

DR. SPONG | amnot saying that it wll
val idate anything. | amsaying you will have a
body of evidence that will give you a natural
progressi on as to what happens to fetal oxygen
saturation during |abor wi thout acting upon it,
wi t hout a physician being able to act upon it
because they will not know that data.

DR. SHARTS- HOPKO. But they are going to
do what they believe is clinically appropriate
wi t hout seeing that data.

DR SPONG Based on the fetal heart
traci ng, yes.

DR. SHARTS- HOPKO  Ri ght.

DR ALLEN: Just to followup on that,
just fromreading the article published by Garite,
based on the fetal heart rate tracing intervention
occurs before the Sp2 gets down to 30. So, you
are actually intervening before you can even
collect the data that we are interested in.

DR. BLANCO Do you want to make a conment
on that?

DR. SPONG | amnerely here to present
our study as how it is being done. If it happens

to neet the post-marketing guidelines as you have
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set forth, then | think that is what | amhere for

DR. O SULLIVAN: | think one of the things
that the blinded armw Il do is that in each of
these institutions they are going to have a val ue
of having used the fetal pulse oxineter. That, in
and of itself, nmay change the way they think
regarding fetal heart rate tracings. So, this
information, since it is blinded, may provi de what
happens when they don't have the pul se oxineter,
have changed perhaps practice by virtue of using
t he equi pnent, and we can begin to see whether, in
fact, they get into trouble by doing that. | nmean,
this is one way of looking at it.

DR. IAMS: Carification about the nonitor
alone, the electronic fetal heart nonitor, that
group i s not going to have a sham devi ce?

DR. SPONG No

DR | AMS: Ckay. The second question is,
is there any financial support fromany of the
peopl e who make this device for the Network study?

DR SPONG Ask that one nore tine.

DR. I AMS: Are any of the conpani es who
manuf acture the device providing any financi al
support or other support for the study done by the

Net wor k?
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DR SPONG Not that | know of.

DR. BLANCO Any other questions,
especi ally questions of fact, before pane
di scussi on?

DR. IAMS: One nore. | think | know the
answer to this but when will the safety data from
t hese studies, which is what we are tal ki ng about
here, be available for the FDA and the public to
revi ew?

DR SPONG Al of the data fromthe
Mat ernal Fetal Medicine Unit Network belongs to the
Mat ernal Fetal Medicine Unit Network steering
conmittee. At the discretion of the steering
conmittee, they would nake that data available to
t he FDA.

DR I AMS: | was thinking about what
cal endar year.

DR. SPONG W anticipate this study
beginning in the fall, and we expect that it wll
be a two- to three-year study and data won't be
avail abl e until the study is conpleted.

DR. BLANCO Al ong those lines, does the
Network plan to | ook at safety issues, and if they
see sonething in terms of safety of how the design

is set up or the device is being used, will there
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be a prelinmnary rel ease of that data?

DR. SPONG. You nean ongoing --

DR. BLANCO. Ri ght.

DR. SPONG Certainly, the data safety and
nonitoring neets regularly and will go over all
safety issues. |If they were to find sonething that
required the study to be stopped then, yes, that
woul d be brought up. | don't believe they would
rel ease anything unless the study were to be
st opped.

DR. BLANCO Any other questions?

[ No response]

Thank you very much. W appreciate your
presentation as we appreciate the presentations of
all of today's speakers. Despite running a little
| onger on sone, we have run a little shorter on
others so we are still on schedul e.

Panel Di scussion

The next step in the agenda is to go over
t he di scussi on questions and then have sonme pane
di scussion. You should have the questions posed by
the FDA in your packet.

When t he FDA approved the PVA for the
i First nonitor on May 12, 2000, a post-approval

study was required to assess how the use of this
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nmoni tor woul d i npact cesarean deliveries,

as wel

as to evaluate several other inportant variables

wi thin general clinical practice. Per

FDA' s

approval order, the post-approval study shoul d

address the foll owi ng paraneters: indications for

Oxi First sensor placenent; cesarean section rates;

mat ernal infection rates; duration that feta

oxygen saturation can remain bel ow 30 percent

before risk of fetal injury; adequacy of |

neonat al out cones, e.g., cord blood gases,

scores, etc.

abor ;

Apgar

In the PVA suppl ement subject to this

91

panel discussion, Mallinckrodt has proposed a post-approval

study plan based on the three separate

studies: Study A three-armmulti-center

randoni zed trial conducted by NICHD s Materna

Fetal Medicine Unit Network, with sone technica

consul tation from Mal linckrodt; Study B, genera

use study sponsored by Mallinckrodt;

and Study C,

dystoci a study conducted by sone of the original

Oxi First investigators and partially underwitten

by the comnpany.

So, now we come to the questions and they

have it divided into each of the studies.

Study A, which is the N CHD Mater nal

Fet al

So, for

Medi ci ne
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Unit Network, number one, in the NIH study, the
i First sensor will be placed in subjects for
i ndi cati ons beyond what is in the approved
| abeling, i.e., non-reassuring fetal heart rate
tracings. WII the proposed NIH study provide
useful data, per the panel's earlier
recomendati on, on the currently approved
i ndication? |If not, are there patient subsets that
can be anal yzed?

That is the first question. Anybody care

to take a |l ook at that and begin the discussion?

If not, I will go ahead and pick soneone. So, Dr.

| ams, why don't you go ahead and nmake sonme conments
on this first question?

DR ITAMS: Well, | think the first
guestion | have about this comes fromthe |ast
guestion | asked Dr. Spong, and that is sinply a
matter of timng. The NIH study is going to take a
long tine. So, regardl ess of what question you ask
it, unless there is a profoundly disturbing safety
i ssue where the data safety nonitoring conmittee
will come forward, | think you are going to see
results fromthe Network study -- what? Four
years, Cathy, would probably be the end of the

study? And, in ny experience with network trials,



o o~ WD

~

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

the data doesn't becone instantly avail able at four
years and one day when the trial closes. There is
a series of prioritized anal yses that are done, and
it would probably be nore Iike four or five years.

So, | amnot sure, as a general comment,
whet her the NIH study is ever going to be the place
where either the FDA or the conpany shoul d expect
to go and find tinely answers. In fact, that was
one of the underpinnings of the panel's
recomendati on to go ahead and approve this |ast
time, that it would sinply take too long for a
wel | - conduct ed, properly powered random zed trial
to produce results, and many of us thought that it
woul d be nore appropriate, given the safety
i nfornati on we have, to go ahead and try to get
those results fromclinical trials.

So, | think ny only question would be does
FDA expect the NIH study to provide the answer to
this question? | think you should not. The safety
issue -- certainly, you are going to need big
nunbers like that and you night have to wait that
| ong unl ess somet hing nmore worri some cones up.

DR BLANCO And added to that, | think
t he questions the Network is asking are very

i mportant questions and they are probably a | ot
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broader than the narrow issues in ternms of the
i ndi cations and the approval by the FDA. So, |
think eventually that study is much nore likely to
prove or disprove or at |east address the issue of
how thi s device should be used, and | think that
will be very useful but | don't think it is going
to address the issues or the concerns that the
panel menbers had when they voted for approval of
the device with conditions. Gary, do you have somne
comments on that?

DR EGLINTON. | don't think we are
| ooki ng at study designs that are going to answer
very many questions that are inportant to the
guestions that were raised in the last two years.
| mean, people aren't going to be happy with these
results with the study design

As Dr. Schifrin says often -- | have
listened to himsay it for over twenty years, if
you get people to ask the wong question, who cares
what the answers are. | don't think we have the
ri ght questions before us today.

Fromthe NIH study, do | understand
correctly that wonen in labor with no indication
for the device will have the device inserted? |Is

that right? Did | understand that right, Dr.
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Spong?

DR. SPONG Yes, it is for --

DR. BLANCO | amsorry, identify yourself
agai n.

DR. SPONG Cathy Spong, NICHD. Yes, it
is for woren neeting the inclusion criteria, and
included in the inclusion criteria is not any type
of abnormal fetal heart rate tracing.

DR. EGINTON: So, a lady could go through
her entire labor with no fetal heart rate
abnormal ity but does have the pul se oxineter?

DR. SPONG  Yes.

DR. EGLINTON: And in the general use
study we are tal ki ng about non-concurrent controls.
We are | ooking --

DR. BLANCO They have got it set up study
by study. So, let's stay with the NIH study and
then we will cone back for the other study. That
way, we will be sonmewhat organized.

| don't know if anyone else wants to junp
in and say anything, but what | am hearing fol ks
say is no, this study isn't going to really come in
a tinely enough manner, nor is it directly
addressing the conditions that the panel had

concerns with when they approved the PVMA. Anyone
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want to shoot that down one way or another?

M5. MOONEY: | think just one thing we
shoul d keep in mnd when we are |looking at this
study is that the sponsor was only |ooking for the
NI H study to address the percent oxygen level, the
30 percent. That is adjunctive or additional to
t he general use study. So, | think maybe we shoul d
focus on how useful the NIH study will be for that
one particular variable that the FDA was interested
in.

DR. BLANCO  Subir?

DR. ROY: | think one aspect of the NIH
study that nmay prove to be useful is to deternine
whet her the use of the device increases the

dystocia rate.

DR IAMS: | think that is right. The NIH

study will give us information about a nunber of

i ssues, not necessarily those that we posed | ast
time, but the first is timng -- none of those are
going to be back any time soon. But it will give
us valuable informati on about infection rates both
i n mot her and baby and about the influence of the
devi ce on dystocia, and perhaps about other, as yet
to be determ ned, characteristics of the pul se

oximeter that may identify wonmen at risk for
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dystocia or fetal distress. There are all sorts of
interesting things that will cone out of that, but
really for purposes of this discussion the question
is what does it answer? It will answer safety

i ssues but not in a tinmely fashion

DR. BLANCO Let's go ahead and address
that. | think that is a very good point that you
made, that that was one check point that they had
fromthe study and | think the study will get a | ot
of information.

So, the very next question, nunber two,
the SpO2 cutoff specified in the OxiFirst |abeling
is 30 percent. WII the shamarm of the N H study
provi de information towards further understandi ng
of the validity of this cutoff val ue?

That is the information that nay be
gathered and, again, | think, as Dr. lans points
out and as has been clearly stated, it is not going
to be terribly timely. This is a crucial issue and
| bring back the concern again. This was a big
issue for ne at the time that it was approved.
There was a linited nunber of data points that were
being utilized to arrive at this 30 percent cutoff
in terms of conparison between the 30 percent and

actual scalp pH s done on babi es.
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So, the issue is will any kind of a
| ongi t udi nal study where 30 percent is used as a
cutoff and the device is used as is being intended
really answer the issue of whether 30 percent is
the value that should be used. To ne, that doesn't
seemto make sense, and | don't think we have
addressed the issue of 30 percent and how that was
arrived at, and we are not addressing it with any
of the three studies as far as | can tell. Maybe
am m ssi ng sonet hing. Anybody el se want to
conment ?

DR | AMS: George, | have a little
di fferent menory of the 30 percent nunber. |
recall not being conpletely convinced that it was
okay but ny general sense of the previous panel
neeting was that there was a | arge body, naybe not
a totally convincing body but a | arge body of
evi dence that that was a reasonable threshold, if
you had to pick one, and | didn't conme to this
nmeeti ng thinking, boy, | hope they address that 30
percent issue. That, to me, is a relatively mnor
point. The risks of the device, to ne, nore
appropriately relate to does it cause dystocia and
are there infectious risks that sonehow have not

been identified previously. | grant you, that is
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an inportant question but | didn't come away from
the | ast presentation, in January 2000, with a | ot
of concern about that.

DR. BLANCO Ckay. Dr. Eglinton is next
and then we will go over to this side.

DR, EGLINTON: At the time of the [|ast
panel neeting | was not aware, but | have since
become aware that there are over 330 published
articles on pulse oxinmetry, articles or abstracts,
and there is a fairly sound body, |arge body of
i nformati on suggesting that somewhere bel ow 40
percent, in the 34-40 percent range in both sheep
and in humans is where the |lactate | evel begins to
rise, the pH begins to fall and netabolic acidosis
t akes pl ace.

But | think the next step is we cone back
to Dr. Schifrin's question, so what? So, yes
there is a relationship between pul se oxinetry and
30 percent direct intra-arterial nonitoring --
those are highly correlated -- and relationship to
the scalp pH of 7.2, but the question then extends
to so what? What is the clinical correlation?

What is the inmportance of that gol den nunber? It
is like p less than 0.05 is golden but why? So, 30

percent is well established in physiology. | don't
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know that it is established in ternms of clinical
out cone.

DR. BLANCO Then do you think that this
study or any of the other studies will gather the
data that would satisfy you that it has a clinical
meani ng?

DR. EGINTON: | think we have to go back
and talk to Dr. Havercanmp and turn all the nonitors
of f --

[ Laught er]

-- that is the only way you are going to
find out realistically.

DR. I AMS: G ven the indications, George,
for entry into the NIH study, | don't think you
have any idea how nany of those babi es whose pul se
ox is below 30 -- that is sinply an unknown so we
have no way of know ng whether the study will
produce that data or not.

DR. O SULLIVAN: There is another issue
about below 30, and that is, you know, is it bel ow
30 for 2 minutes total and that is it for the whole
tracing, or does this pulse ox intermttently go
bel ow 30 at nmultiple points in tinme? Does that
cumul ative effect of the periods of tine it is

bel ow 30 versus 2 minutes below 30 or 5 m nutes
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below 30, i.e., the intermttent so-called
recovery, is that inportant to the long-term

out cone of the baby, or is it the prol onged period
of time? | think we might get that information
but, again, in five years.

DR. BLANCO  Ral ph?

DR. D AGOSTINO | think the answer to the
guestion is no, but one of the things that | was
trying to ask at the beginning with one of the
early speakers is how do we put all this together?
| mean, what is really conpelling with the three
studies? |Is the 30 inmportant? |Is the use study
going to give useful information? | mean, it may
go negative, negative, negative in all of them
But if we go positive on one, how conpelling and
how i nportant are sone of the other issues such as
this 30? | nmean, is this so inportant that we need
to see a nounted study for it? |If this doesn't
wor k, how does the FDA react to a positive study
for the use, and so forth? Maybe we should wait
until we go through A, B and C and ask that
qgquestion, but I amconfused in ternms of trying to
see what is really inmportant and how one puts a
final package together.

DR BLANCO M chael ?
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DR. NEUVAN: | would like to speak agai nst
nmy profession, if | may, because |I think we have
done everyone a disservice by creating
i nstrunentation that gives a single nunber, and
then we all think of it as our gasoline gauge on
our autonobile and when the little pointer goes
below a certain mark it is time to go to the
station and put nore gasoline in the autonobile.

W are dealing with a very conplicated
mechani sm here, the physiology of the fetus or even
the maternal fetal unit, and how can we expect to
have a single nunber tell us whether things are
good or not? |If we could have done this, we could
have done what ny long-tinme friend Jacques Roux
used to say about fetal nonitors -- all they need
is a green light and a red light, and when the
green light is on everything is all right and when
the red light is on you are in trouble. But we
can't do that.

And, | think one of the beauties of the
mddle armof the NIH study is that it starts
| ooki ng at what are the nunbers when clinicians are
concerned? W don't know why they are concerned,
and we certainly expect that different clinicians

are going to be concerned in different ways, but we
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start to ook at the overall picture together
rather than just a single nunber. | think a single
nunber is an oversinplification of a very
conpl i cated problem

DR IAMS: | would like to agree with
that, M chael, but the backdrop of this particular
device, to nme, begins with the fact of electronic
fetal heart rate nmonitoring. It exists. It is in
practice, and has resulted in, we assume, a higher
than appropriate rate of cesarean section for fetal
i ndi cations, indicating fetal conpronise. That is
where this all starts. It is ingrained in our
culture and we could not stop electronic fetal
nonitoring tonorrow if we wanted to. It is there.

Even though Dr. Schifrin would probably
have us interpret the tracings better than we do
now, the fact is we don't interpret themvery well
and we have an inappropriately high cesarean rate,
and that is where this device has its origins
really, in the fact that the C-section rate is too
hi gh.

| say | agree with you but obstetrics has
a history of assum ng that nore accurate neasure of
somet hing translates automatically into inproved

care. | sort of sense that that m ght be a I ogical
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concl usi on fromyour comrents, but that is not the
case in obstetrics. Accurate neasurenments have
reliably not inproved the outcone of pregnancy for
woren, starting with x-ray pelvinetry and urinary
and serumestriol and on and on, and you can keep
right on going. But we have assuned that the
better the data, the nore good will cone to our
patients and, in fact, the opposite has often been
t he case.

So, this device, to ne, lives or dies on
t he question of does the cesarean rate, which we
assune to be too high based on inappropriate
interpretation of electronic nmonitoring -- does it
reduce the cesarean section rate? |If it does, it
is a great advance. If it doesn't, then | would
hate to see us approve it or, shall we say nmaintain
its approval, sinply because it gives us nore
accurate information by which to judge the course
of labor. W have been there with that sort of
argunent and we have failed repeatedly to inprove
out comes for babies and mothers. So, to nme, the
guestion is do the proposed studi es answer that
guestion about will the cesarean section rate go

down?

And, | think we can qui bbl e about the fine
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poi nts of the various studies that have been
proposed, but the use study and the dystocia study,
I think, are good places to start. W have argued
about some of the details but | think that is
exactly what the conpany has to do to justify their
product. If they don't do it, then the product
really should sinply not be used.

DR. BLANCO Any comments from anyone
el se? Any other issues specifically addressed to
nunber two? If not, we will go ahead and nove
qui ckly to question nunber three.

W1l the | abor managenent protocol
enpl oyed in the NIH study all ow for neani ngf ul
interpretation with respect to the managenent
protocol in the approved | abeling? Nancy?

DR SHARTS-HOPKO: | think it will provide
that information but we have already noted that it
is going to take a long tine.

DR. BLANCO Dr. Spong, would you like to
make a comment ?

DR SPONG | would like to nake a
comment, if | may.

DR BLANCO Pl ease.

DR. SPONG  Again, Cathy Spong, NI CHD. |

realize that you are concerned with the tinmeliness
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of the study and how long it will take our study to
be done. But, in truth, I think that is how | ong
it wll take any study to be done and | don't
really think four years is a long tine when you
| ook at what you are going to get in four years
fromthat trial

Understand that our trial was not designed
to address these questions in the post-nmarketing
approval . Qur study was designed to ask the
guestion and design the best trial to answer the
guestion. Although | appreciate it will take four
years to get that, in fact, as | noted, we could
get it done in a year given financial support to be
able to inplenment the study and get the patients
enrolled. W have the patients to be able to
conplete it in a year, however, that is not going
to happen and it will take two to three years in
order to enroll the patients. But no study that
you start now isn't going to take at |east two, if
not three, years to get done. So, yes, it is a
long tine but in reality for any random zed,
controlled trial that is howlong it will take.

DR. BLANCO Don't m sunderstand us, |
don't think that anyone is asking that it be any

faster than what it really has to be in order to be
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able to gather the appropriate and good data. |
will speak for nyself but | think the panel nenbers
feel Iikew se, we sit here and we nake
recomendations. Industry goes to a |lot of trouble
and tries to design and works very closely with
FDA. FDA puts in a lot of tine working with
conpanies to try to arrive at appropriate studies

t hat answer questions. And, we certainly don't
want to be in the way of progress and the use of
devi ces that might benefit babies and wormen but, at
the sane tine, our votes | guess really do count
and we are concerned that our votes not be the
wrong way, and if they are the wong way that they
be reversed and that devices, if they are useful

be out there even nore, and if they are not, not be
there for very long, not hel ping and possibly
hurting. So, | think we have different purposes in
what we are trying to do and what you are hearing
is that difference in desires and purposes. Dr.
Al l en?

DR ALLEN: | would just like a
clarification for question nunmber three. What are
we really asking? WII the |abor nanagenent
protocol enployed by the NIH study all ow for

nmeani ngful interpretation of the nanagenent
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protocol in the approved |abeling, and how do they
differ? How the nanagenent protocols in the
original random zed, controlled trial -- other than
that one is random zed, controlled and prospective
and in the FOX trial everybody gets the sensor?

DR. BLANCO Well, | think the managenent
protocol is not addressing whether you get the
sensor; it is addressing what you do with the
information --

DR ALLEN: And are the interventions
different in the random zed, controlled fromyours?
You just have | arger numnbers?

DR. SPONG The physicians will be
instructed to use the device in accordance wth
this labeling. They will be given the sane
information as to how to interpret.

DR. ALLEN: So, we just have nore power
with the |arger nunbers.

DR. BLANCO And different entry criteria
as wel | .

DR. SPONG In addition, a conputer
archive will allow us to deterni ne whether or not
physicians did actually conply wi th what was
reconmended for themto do.

DR BLANCO Let's hear from M. Poll ard.
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MR. POLLARD: | just wanted to add that
the reason we put that question in is because we
were just trying to highlight that aspect in the
FOX trial protocol that nanagenent woul d be at the
di scretion of the attendi ng physician whereas in
the | abeling they actually spell out a fairly
detail ed ki nd of nanagenent protocol, and we
weren't certain whether this difference had any
real bearing on how we should | ook at that data.

DR. SPONG This is Cathy Spong, N CHD
again. Yes, we will be giving the physicians the
sanme information for how to use the oxineter, and
we will be able to collect fromthe computer
archive whether or not they did it according to
what they were supposed to do, but they will do
what they do.

DR. BLANCO. W are well aware of that!
Dr. Eglinton?

DR. EGLINTON: Dr. Spong, | know you do
not need the exercise but we appreciate your
getting up and down. Howrigid is the FOX trial's
protocol for managenment of dystocia?

DR. SPONG For nmnagenent of dystocia in
the sense of are they told exactly what to do if

the patient -- how long they are supposed to sit on
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a patient for X, Y, and Z? No, they are not given
explicit instructions that they nust wait three
hours before doing X, Y or Z. There will be a form
filled out by the research nurse, who is not

i nvol ved with the nedi cal nanagenent of the

patient, who will deternine why that patient had a
cesarean delivery or an operative vagi nal delivery,
given explicit criteria that she will go through
but the medical teamis not told how to manage
their patients.

DR. BLANCO Any other coments or
guestions at this point on this particular
guestion? No? All right, any other comments on
the Maternal Fetal Network study that anyone woul d
care to make at this point, fromthe panel ?

[ No response]

Let's nove on then to Study B, the general
use study, question number four, considering the
nature of the clinical centers involved in the NIH
study and dystocia study, should the general use
study target different types of hospital settings
so as to optimze the overall information gained by
the sum of the three studies?

Just to start out, the networks are mainly

academ c centers with a certain type of practice,
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and | think this question addresses the issue of
conmmunity hospitals where practice m ght be
different and section rates night be different, and
so forth. So, anyone care to address this issue?
Dr. Eglinton?

DR. EGLINTON: | talked with Colin about
this several months ago and | corresponded with Dr.
Spong as well. | think it mght be nore useful to
try to find sone hospitals with a cesarean delivery
rate of 50 percent to see what kind of inpact this
has. It may shock you to learn that there are
such, but there are. Wen | was in southern
California there was a big TV expose on hospitals
with a cesarean delivery rate over 50 percent. You
can find such hospitals. Fifty percent is too high
obviously. That is a little facetious, but there
are hospitals with very high cesarean delivery

rates and you nmay have different outcomes. You nmay

have different results. | amstill worried very
much but one of the statisticians helped ne -- is
it the Hawt horne effect? -- if you are |ooking for

the cesarean delivery rate in this general use
study and you are | ooking at non-concurrent
control s.

DR. D AGOSTING | think that was exactly
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t he whol e point of the discussion about the
historical controls. Trying to get concurrent
controls is not going to be an easy task, and it
appears that because we don't even know what the
centers are, we don't know what their ability is to
coll ect data on the historical controls, how nuch
data actually exists. So, | think they are really
in quite a bind right now

DR. BLANCO Let me just add, | nean, that
is partly what the FDA would like to hear. They
would |ike to hear us make sone coments as to how
it should be set up. So, do address those issues.

DR IAMS: Well, | think there are a
couple of issues. | agree with Gary that you
should find hospitals that have a high baseline
cesarean section rate presunmably, in part, because
t hey have a higher than appropriate rate of "feta
di stress" that this device m ght address.

The second issue night help sonewhat with
the validity of your historical controls if you
were to approach, especially right away, the
centers who are no longer in the network -- the
network that is just in the mddle of or has
finished a cesarean section study, Mary Jo's center

for instance, and several other quality research
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units have recent data about every cesarean section
at their institution for several years -- how nany;
why they happened; quite a bit of very high quality
historical data. | assunme that they woul d be
interested in participating, starting your genera
use study in those centers. There are about five
of them | think. That would be a great place to
go. It would be a different popul ation than what
you woul d see fromthe high Csection rates but it
woul d be a group that has a very well validated

hi storical control group where you m ght not see
some of the trends and sonme of the data flaws that
you might find in some of the other places.

DR SHARTS- HOPKO  Just to add to the
conparative data that is going to be available, we
were concerned in a prior discussion about the
peopl e who declined to participate and declined to
have their data collected. But since al
institutions are doi ng aggregate cesarean rate
cal cul ations every year, you can flag the people
who did consent to be in the study and deduct them
fromthe total and have the gross comnparisons
avai | abl e.

DR. BLANCO WII that be sufficient data?

| got the inpression fromwhat Dr. O Sullivan and
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Dr. lanms were saying that you really wanted nore
data than just sinply who got sectioned and
possi bly the indication.

DR. SHARTS-HOPKO  Well, it won't be
sufficient for anything but it will add to the
general picture.

DR. D AGOSTINO  You want to be able to
explain the data afterwards and start | ooking at
di fferent groups, and what-have-you, and if you
know a priori you are not going to have that type
of data fromthe historical which is, you know,
what you want to spend to get it, | think the idea
of going to centers where they do have good
historical data is really key. You are not going
to get into a randonized trial node so you don't
have that way of having a prospective control, and
if you take those and say yes versus those and say
no to entering, those who say no will probably be
trenendously biased. So, | think you do need
sonmething like a historical control fromcenters
t hat have good informati on and you can generate a
check list of what those variables shoul d be.

DR. BLANCO  Subir, you have sone
comment s?

DR. ROY: | have a problemjustifying
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historical controls or considering as controls
t hose peopl e who denmur and don't want to
participate. Wat is the reason we can't recomend
concurrent randomi zed controls with a sham device?
That woul d answer the question does the device
itself lead to increased dystocia. It would give
us the direct head-to-head conparison. Wat is the
problemw th that? That goes to question three in
terns of clinical design, but | think it gets us
out of this norass.

DR. BLANCO Let me just address that. |If
you throw in something that is a sham you know, if
you do that somebody may say -- | don't know if
what you neant is that they are going to introduce
sonet hi ng that woul d appear to be like the nonitor
If you are going to do that sonmebody will say, no,
| don't want that. | think if you are going to go
that way, the way to possibly go mght be for the
peopl e who say no, | don't want to participate in
the study because | don't want this particular
experimental device to say, okay, will you allow us
to collect data on just what happens to you? You
are still probably going to find sone fol ks who are
going to say no but | think you are nore likely to

get the information concurrently if you do it that
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way, if the concern is one of informed consent for
obt ai ni ng the data.

DR D AGOSTING That tends to be a biased
sanpl e though. Wy did they say no? So, you do
have a dilemma there. There is the design where
you can ask people would they be willing to have
the device and not give it to themon a random
basis, which | think is what you are saying, wth
or without a sham | nean, that is a great idea
but | thought we al ready approved the clinica
trial or approved based on the clinical trial so we
are in a dilemma where we can't tell themto go
back and run another clinical trial that is the
usual one for approval. | nean, | think we have to
be clever and the sponsor has to be clever in
generating information, but we are not to the point
of asking themfor a controlled clinical trial

DR. BLANCO Any other comments or
suggestions? |If not, let's nove along to the next
question. | believe it is question five, what
woul d be the appropriate overall time frame for the
conduct of this study? |Is there a need for |onger
termtracking? Any issues there?

DR IAMS: Well, | was concerned about the

one-nonth run-in or observational tine frane that |
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saw in the general use study. | think a nmonth is
not appropriate. You need to find hospitals which
have excellent data for a year. Wen you do the
run-in, the run-in nmaybe should be a little |onger
than a nonth, not a whole year obviously but you
ought to have a historical control group and then a
run-in that is alittle nore than a nonth.

DR. BLANCO Please identify yourself

MR. THOVAS: Sinmon Thomas. That was
addressed in the | atest version of the protocol,
wherein we propose if the site is not a current
user of the device, they would be trained per our
standard procedure -- typically it takes a couple
of weeks. They will then have at |east two nonths
to become familiar with the device before we start
tracking the data. |In that period, exactly like
regul ar custoners, clinical consultants will go
back and see how they are getting on and do a bit
of renmedial training, etc., if needed. So, in
terns of the historical data, what we will be
| ooking for is sites which have reasonable quality
of historical data over, say, the last year. Then
if they haven't already started using Oxi First they
will get kind of three months to get trained and

become famliar with it, and then we will start
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formally collecting the data for this study.

DR | AMS: Good. Thank you.

DR. BLANCO Any other comments on the
particular tine frame for the tracking?

[ No response]

Nurmber six, are there any ot her
i mprovenents that can be made to the clinica
pr ot ocol ?

I was | ooking for the actual letter and
conditions that were placed, and you had it in the
packet, but | just might refresh your menory
because | guess the issue boils down, for ne a lot,
to this question. You know, are the studies that
are bei ng proposed by the conpany answering the
guestions and the conditions that the panel placed
on the device for approval? |If you | ook at your
letter in your packet, it says, in addition to the
post -approval requirenments in the enclosure you
nmust conduct the post-approval study to assess how
the use of the OxiFirst fetal oxygenation fetal
nmoni toring systemw |l inmpact C section rates and
ot her inportant variables wthin general clinica
practice. The study will address the foll ow ng
paraneters. ..

So, one of the questions that | would
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t hrow out before the panel and, again, | would
suggest that the Maternal Fetal Medicine Network
study may take too long to have the data to cone
out to really answer that but if you want to
i nclude that one, you are welcone to do so, but the
i ssues that had to be addressed, the paraneters are
i ndi cations for Oxi First sensor placenment; cesarean
section rates; maternal infection rates; duration
that fetal oxygen saturation can renmain bel ow 30
percent before risk of fetal injury; adequacy of
| abor; and neonatal outcomes; and that it be
stratified to ook into the use of epidura
anal gesi a.

So, does anybody on the panel want to
address whet her the dystocia or the general use
study or, | guess the third one if you want to
i nclude that one when it cones out, answers these
conditions? Wat do you think, Dr. lans?

DR IAMS: Well, actually, | think the
studi es are going to have some problens but |
think, given the constraints of this as a post-marketing
study, nor a random zed trial, that the
studi es they proposed will address really all but
nunber four, the issue about 30 percent and fetal

injury. It is pretty difficult to say we wll
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definitely know the answer to that one. But the
other two studies | think will get where we need to
go. The bottomline is does the cesarean section
rate change, and you have to have historica
control s and sonet hi ng about concurrent controls in
order to account for the issues that have been
raised and that we don't need to nmention again. |If
those coments are taken to heart and tracked, and
the cesarean section rate does what you hope it

will do, then this device is an advance and
everybody is happy. |If it doesn't do that, we are
goi ng to be back here argui ng whether or not it
hel ps us make better judgnents, or some garbage
like that. You know, we have been there and done
that. | hope that is not the case.

DR. D AGOSTING  Excuse if the question
cones fromignorance, which it does, but could you
tell me how the dystocia study is really going to
address the questions that were put for that
particul ar probl en?

DR IAMS: | amnot sure if | can give you
as el egant and answer as you would |ike, but the
dystocia study, to me, starts with that as the
primary goal and | think that is what | |iked about

it, that it was a study specifically of the
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rel ationship of dystocia to heart rate patterns and
to the pulse oxineter data. To try to tease that

out of any other |arger study and hope that you get
there, | amnot sure that you will. Maybe Sinon --

DR. BLANCO Actually, | was going to ask
Dr. Porreco because he was the one that presented
dystocia. If you don't mind comng forward to see
how you m ght answer that question?

DR. PORRECO. Rich Porreco. As Dr. |ans
said, the major deficit or Iimtation of the RCT
was that we were missing some inportant variables
in terms of |abor nanagenent. Not only were
definitions of dystocia not prospectively outlined
but, nore inportantly | think, the managenent of
that occurrence was not outlined. | think if we
take patients who have an indication for sensor
pl acenent as it is currently |abel ed, non-reassuring
patterns, and assign definitions and
assi gn a nanagenent protocol that everybody can
live with, then we can see where this dystocia
thing falls out. So, | think froma dystocia
perspective it will help answer that question in a
way that is doable.

DR. BLANCO. Any comments?

DR. O SULLIVAN: One other thing, you
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still can collect the data on the duration of tinme
-- for want of a fancy nunber, to nention what Dr.
Neunan was saying but that is what we are stuck
with -- for this 30 percent business. It may be 30
percent, it may be 40 percent or it may be 20
percent. Regardless, you can still collect the
period of tine that a fetal heart with an SpQ2 went
bel ow 30 for the total duration of labor. You can
still calculate that out.

DR. PORRECO. W can in either the genera
use study or the dystocia study.

DR. O SULLIVAN: Right, and at |east that
will give us some information -- how long was it,
how did it relate to the outcome of the baby, and
under what circunstances did you see it, and we nay
find out that we have nothing to show here.

DR. PORRECO. Maybe Sinmon will want to
conment on that. Wth regard to the 30 percent, |
woul d point out that the RCT itself, in using that
30 percent threshold, did show inmproved specificity
for what is currently the gold standard of I abor
managenment, which is electronic fetal heart rate
monitoring. It was nore sensitive, surprisingly,
and nore specific for several of the newborn

out come paraneters and, inpressively, we had no
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babi es out of 500 roughly that had severe netabolic
aci dosi s.

DR. O SULLIVAN:  You had one, or was it
post natal ?

DR. PORRECO. Yes, added clinical evidence
fromthe RCT that 30 percent is the correct
threshold, if we can pick a nunber, red or green
that mght be useful. But collecting the anount of
time, as you know, the protocol states that if it
does not recover above 30 percent between two --

DR O SULLIVAN: Yes, | understand that.

I am not tal king about that. That | understand
altogether. Wat | amtal king about is the periods
of tinmes at which it mght go bel ow 30, which nay
be intermttently a stress to the baby but which
you m ght not see when the baby is born, for
exanple. That is where you would really need sone
| ong-term out cone which you are not going to have.
But that could still be sonething worth collecting.
And, there was one baby in that study that had a
very poor tracing to begin with and who ultimtely
di ed, and the question here is why.

DR. PORRECO. Do you want to address that
Si nron, since you know that case?

DR. BLANCO | think it goes back to the
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i ssue of the magic 30 percent and | always enjoy
your anal ogy, Mchael, on, well, it is now enpty --
if it is 30 percent it is now enpty, and it nay not
have to do with that. It nay have to do with a
period of tinme below which it is 30 percent. It
may have to do with how many tines it dips bel ow
and recovers. | nean, it nmay be a |lot nore than
just anything that you can put down with a hard
nurmber on it.

DR. PORRECO. As Dr. Eglinton nmentioned,
physi ol ogically we do know that at least the feta
ani mal does not begin accurmulating acid until it is
bel ow 30 percent and stays there, and as soon as it
crests 30 percent the acid begins clearing. So,
there is plenty of physiologic --

DR. O SULLIVAN. M point is just because
the acid clears and just because the baby has a
normal pH at birth inplies, okay, nothing happened
to this baby during the hour or two before
delivery. It doesn't tell us that the baby, in
fact, was not severely acidotic at sone other point
during pregnancy for exanple.

DR. PORRECO  Absol utely.

DR. O SULLIVAN: This is what | amgetting

at. You may not see this as acidosis.
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DR. PORRECO. | couldn't agree with you
nore but, you know, the point is that our behavior
in labor is to deliver these babies either with
forceps or abdomi nal delivery and rescue them from
sone event that happened two weeks before or an
hour before. The best we can do with intrapartum
intervention is to deal with the hypoxenia that we
think is occurring or not occurring, and this
device has that inpact. It is not going to address
the problem of an ischemc event or a hypoxemc
event two weeks before.

DR. BLANCO Any other comments? | have a
comment for you Dr. Porreco. | guess | have
already nmade it but | guess | want to nake it
agai n.

DR. PORRECO  Okay.

DR. BLANCO. | am concerned about the

broadeni ng of the indications for use of the device

because, you know, | amsure that you will use that
and it will be published, and I just have a concern
that that will lead to a broader use under not the

i ndi cations that the primary studi es devel oped out
in the coomunity. Unless you are going to address
that issue specifically, which is not what | gather

you would do with the study, | am concerned that
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that may lead to i nappropriate use of the device,
which isn't going to help the conpany because it
may turn out to cause problens and so forth.

DR. PORRECO. You know, the experience to
date, and | used this during the RCT in the | ast
year and this device gets used on a relatively
nodest sized service every third day, is not that
the device is used prematurely or inappropriately,

t he question comes up why didn't they use the
devi ce when you | ook back in retrospect. So, it is
a question of why didn't we ascertain --

DR. BLANCO But that is like saying why
didn't you do a G section --

DR. PORRECO. Sure. Your concern is that
it wll be used inappropriately for a broadened
i ndi cation and | am saying that the experience so
far has been that it wasn't even used for the
| abel ed indications.

DR. BLANCO Then, why are you going to go
and | ook at non-1abel ed indications?

DR PORRECO Well, | don't believe I am

DR. BLANCO | thought you said you were
going to put the device in people who did not have
i ndi cations for its use.

DR. PORRECO. No, no, no, that is probably
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my |ack of articulation.

DR | AMS: George, this is a place for ne
to respond when you whi spered that coment to ne
before, and that is that | would like to see these
studi es get going here because otherw se we are
going to find ourselves with a device that has
trickled into general use wi thout any additiona
data beyond the RCT, and we wi |l have sonething
that people have fallen in love with because it is
nore nunbers, nore data, another artificial
threshold, and we will be resting on this flawed
trial. | mean, | respect you guys tremendously for
your efforts to tease all that data out the | ast
time. It was a very thoroughly evaluated trial
but you don't want to stop with that trial and say
that is the cornerstone of our use of this
technol ogy. W have to have nore and we have to
have it pretty quickly.

| have one question about that which
forgot to ask before, are there any prior review
restrictions or publication restrictions upon any
of the investigators fromthe conpany? | inagine
the data has to be seen by the sponsors, but if you
wanted to publish a study which was not favorable,

are there any contractual or other inpedinents to
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your doing that?

DR. PORRECO. No

DR. BLANCO Any other coments? Gary?

DR. EGLINTON: Can | just ask the people
on the panel here how many people have this
technol ogy being used clinically in their hospitals
now? |s anybody using it?

DR BLANCO Let's touch on the [ast
guestion and we will go fromthere. Question
seven, will this study help elucidate the findings
fromthe pivotal PMA study that showed nore
cesarean deliveries for dystocia in the OxiFirst
arn? Any conments on this? | think we kind of
answered this. W sort of tal ked about this
already to sone extent. Anything else that anyone
wants to say? Nancy?

DR. SHARTS- HOPKO. My conment is directed
to Dr. Spong. | have enornous respect for
| ongi tudi nal studies that only NIH can do and
really cesarean delivery is a proxy endpoint.

Real |y the outcone is neurol ogi cal functioning of
these children later on. So, | hope that you wll
keep goi ng.

DR. SPONG Again, this is Cathy Spong

The intent is to follow the patients through
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di scharge. W do not have funding to follow them
long term W would love to follow them through
school age but we don't have that.

DR. O SULLIVAN. Can | just nmake a point
about that? It takes a huge anpbunt of dollars to
do that and, while that would be the ideal way,
there is no question it would solve a | ot of
i ssues, if you go back and you just ook at the
history to date, | don't think there is any
evi dence out there that we have changed anyt hi ng,
despite everything that we are doing, in termnms of
epi l epsy, mental retardation, cerebral palsy --
maybe a little bit increase in cerebral palsy but
perhaps nore related to survival of a very
premature infant. But to do that -- that would be
the ideal route to go, and it is just too

expensi ve.

DR. BLANCO Any other comments? At this

time, what | would |ike to do, although we have had

feedback and |I do Iike feedback fromsonme of the
fol ks who present, let nme open up the floor again
to solicit some cormments. |If there is anyone in
t he audi ence who would |ike to make some fina
comments in front of the panel for the record or

for the panel's ears, if you would come forward.
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Dr. Schifrin?

DR SCH FRIN. Schifrin, dendale
California. It is ny understanding that there is a
current prelimnary study under way trying to see
the relationship of heart rate patterns to the SpQ2
below 30. If it shall be shown that certain heart
rate patterns invariably predict a low SpQ2 wil |
that no |l onger be an indication for the SpQ2
device? Contrary, if certain of the patterns can
al ways be shown to be unrelated to a | ow SpQ2 wil |
those in the future no |l onger be used as an
i ndi cation for the device?

DR. BLANCO Well, | amnot really sure
who woul d be naking that decision to answer that.
So, | amnot sure who you were directing the
qguestion to.

DR. SCH FRIN. Well, ny understanding is
that the data is soon to conme out that certain
patterns are alnost invariably associated with a
ot SpO2. |If a pattern predicts a | ow SpQ2
saturation, and that in itself is an indication for
i ntervention, why would you use the device?
Contrary, if sonme of these patterns are invariably
associated with a normal O2 saturation, then do

they still remain an indication for surveillance?
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| would like to conpliment Dr. O Sullivan
for her comments on what is essentially patterns.
We are tal king about the 2 patterns, sone that dip
and sone that don't dip; sone that recover, sone
that don't recover. These are, in fact, the
patterns and perhaps they should be called by that
nane. Thank you

DR. BLANCO Thank you. Anyone else from
t he audi ence that would like to make a coment?
No? Then, anyone from FDA that would |ike to make
a comment ?

MR. POLLARD: | guess the only coment |
have is nore like a question. As | nentioned at
t he begi nning of ny presentation, we don't
typically bring PMA suppl ements before the panel
In this case, even though arguably the post-approva
pl an has been strengthened
dramatically by the inclusion of the NIH study, we
still felt it inportant because we felt this device
itself is an extrenely inportant device, and how it
progresses in the nmarketplace and its clinical use.
So, a nore generalized question, is this the kind
of thing the panel would like to see and would Iike
to corment on in the future as we | ook at things

like this?
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DR. BLANCO Does anybody fromthe panel
want to respond to that? |If not, the chairman will
take a shot at that. It depends on what you got
out of it. | think it depends on whether the
di scussion that you have currently heard gives you
any information that you are going to act on that
is of benefit.

| notice that after we have the sponsor
speak next with some final coments we are supposed
to have a vote. | amnot really quite sure what we
are going to vote on per se because the device is
al ready approved with conditions. | don't think
there is really a necessity for a vote. | think
the issue for ne was that this nmaybe hel ps you
refine the conditions and hel ps you refine issues
that maybe the conpany and sone of their
i nvestigators may be able to take and refine their
studies to address sone of the issues that we
brought forth. And, if that happens that is
probably of benefit. |If it doesn't, then maybe it
is not. Ralph?

DR D AGOSTING  Just a comment in termns
of what | would like to see, | think that what is
useful about it is that possibly when we are

| ooki ng at the approval process we might be a bit
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glib in terms of saying, yes, approve and throw it
into a study, a post-marketing study. | think with
this type of discussion we see just how hard it is
to run those studies and | think it mght help very
much in terns of what we suggest in the approva
process.

DR. BLANCO Thank you. Any other
comments from anyone el se? Yes?

M5. BROGDON: | am advised by staff that
it is not critical that we receive a vote on this.
W do have a sense of the panel

DR. BLANCO Thank you. Then, lastly, if
we coul d hear fromthe sponsor.

MR. THOVAS: Sinmon Thonmas again. Three
qui ck comments and | hope clarifications on points
whi ch have been raised during the panel discussion
| eadi ng of f actually with Dr. Schifrin's remarks a
few m nutes ago. First off, |I have no know edge of
the study to which he is referring so | will be
eagerly looking for those results. Second, the
guestion he asks about fetal heart rate patterns,
particul ar patterns being associated with a | ow
saturation and the converse was explicitly
addressed, as part of the post hoc anal ysis and,

i ndeed, we found no such association. That is
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actually summari zed in the SSAD, which | believe is
i n your package and has nore detail available, if
you are interested.

One other just, hopefully, clarification
relating to indications for use, both the dystocia
study and the general use study enrolled patients
or used the device in patients neeting the
i ndi cations for use per the |labeling, no
exceptions. It doesn't go any wider, Dr. Blanco

DR. BLANCO Thank you.

MR THOVAS: And to Dr. O Sullivan, the
very interesting question of how long the
saturati on woul d have to be bel ow 30 before you see
evi dence of harmin the baby, we did do that
anal ysis |l ooking at total tine below 30 percent and
ki nd of duration of epochs bel ow 30 percent on the
RCT data set, and we didn't find an association

We al so | ooked at the tinme interval of the
di fference between the saturation and 30 percent,
the area under the curve, if you will, and again we
did not find an association with any of the
standard outcone neasure in that paraneter on the
RCT data set. This is one of the reasons why |
believe the blinded armof the NIH study will be so

val uabl e to hel p answer this question because in

134



o o~ WD

~

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

t hat group, reasonably, you would expect to have
sone bad outcones because people won't be using the
oximeter to help them get better outcones. So, we
may be able to answer that question.

DR. BLANCO Thank you. Any comments from
any of the panel nenbers at this point?

DR. I AMS: Just one, George. Let ne say
it again, hurry up and get this stuff done.

DR. BLANCO | think we have given the FDA
a sense of what our feelings and what our ideas are
concerni ng some of the studies and the information,
and | want to thank everyone that participated,
both the panel as well as industry, FDA and the
speakers that spoke before us. It is always
enjoyable to do this as | usually learn a great
deal. Unl ess anyone has anot her coment, that wll
be the end of this portion of the panel neeting. |
am goi ng to | ook around and see whether the pane
menbers would like a small break before we go into
the next session. | see some nods. It is 3:51
Let's try to be back here at 4:05. Thank you.

[Brief recess]

Novatri x Labor Assister Device:
Di scussi on of Regul atory Process |ssues

DR. BLANCO Let's go ahead and reconvene
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the panel. | would like to introduce M. Colin
Pol  ard, Chief, Obstetrics and Gynecol ogy Devi ces
Branch, who will address the panel
I ntroductory Remarks

MR. POLLARD: Thank you, George. Just
very briefly, you are about to hear a presentation
from Novatrix and CareStat. Over the last three or
four years, and actually probably further back than
that, although it is about four years ago when |
think Novatrix first started talking to us about
their | abor assister product, which is essentially
a fundopressure belt used to help wonmen in | abor
the i dea being that perhaps it m ght reduce active
i nterventions.

| am sure the conpany is extrenely
di sappoi nted that the study did not prove out, |ike
t hey had hoped, but we thought it would be a
wort hwhil e exercise to listen to just went on.
There were a nunber of early collaborations which
at that time especially were fairly new to FDA. W
wor ked very interactively and had what we cal
determ nati on and agreenent neetings where we
actually agree on the protocol up front in terns of
what shows a clinical benefit, such that the

conpany can go away and know that if they prove

136



o o~ WD

~

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

somet hing they have a very good chance of getting
approval

So without any nore ado, | would like to
i ntroduce Evelyn Lopez, who was the Director of
Regul atory Affairs for Novatrix when the conpany
was devel opi ng the product. Evelyn?

DR. BLANCO If you would forgive ne,
Colin, I wanted to thank both the conpani es and the
peopl e i nvol ved for com ng and presenting before
t he panel, the panel where sone of the new
mechani sms for which FDA is working with industry
to try to devel op products and, as you said,
unfortunately, this one may not be devel oped any
further but | do want to thank the fol ks invol ved
for taking their tine and comi ng here before the
panel to give us this kind of background. Thank
you.

MR. POLLARD:. Yes, and | totally agree.
This is totally at the conpany's volition. W
t hought it m ght be useful to hear and invited them
and it was very kind of themto do so.

Presentati on by CareSt at

DR LOPEZ: (ood afternoon, and thank you

very much for allowing us to present the

information. | am Evelyn Lopez. | was vice
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president of regulatory affairs and quality
assurance for Novatrix Medical Co., a start-up
conpany in Carlsbad, California.

The informati on you are going to get today
will be presented by Dr. Howard Gol ub, who is
president of CareStat. It was our contract
organi zati on who nanaged the study and hel ped us in
the analysis of the data. W went through the
entire process with the FDA, the determ nation
agreenment neetings, focusing on the protocol; went
forward and did the study. Fromour end, the
conpany's end, we thought that the relationship
with the FDA and the interaction went very, very
wel I . Thank you.

DR. BLANCO Thank you.

DR GOLUB: H . M nanme is Howard Gol ub.
I amthe president of CareStat. W were the
clinical consultants for the sponsor, which is
Novatri x, as Evelyn just nentioned.

[Slide]

| never thought | would be saying this but
at the end of ny talk, | hope that all of you vote
agai nst the approval of the PMA for this product.

[ Laught er]

Particularly this panel, | never thought I
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woul d say that!

[Slide]

Today | am going to take you through the
story of a medical device conpany. As Colin
mentioned, there was a very early connection with
FDA on not only the protocol but sone of the
feasibility studies we did in devel opnent of
bi ol ogi ¢ nodels for determining the plausibility of
the device. It is a story where the device
basi cally worked on the bench and in the
feasibility trials. It was safe on all patients
for whom we used it, including the pivotal trial
Unfortunately, when used in the conplicated
clinical setting of patient nanagenent, it didn't
turn out to be efficacious. | amgoing to take you
through that story and | think it is constructive,
particul arly based on the discussion | heard
earlier today.

The first thing | amgoing to present is
the definition of the clinical problemthat the
conpany was trying to solve. Was the Novatrix
| abor assister system a plausible potential
solution to this problen? And, we spent sone tine
actually trying to answer that question before the

pivotal trial was acconplished, in consultation
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wi th FDA

| should nention that | actually have no
financial interest in the conpany. | was asked by
Colin and George to cone today, and | even paid ny
own way, which is a pretty good guest!

[ Laught er]

Did the device function as designed? Wre
there any safety concerns that outweighed the
potential benefit that should have or could have
prevented us fromdoing the pivotal trial in the
first place? And, was the study protoco
sufficient to adequately evaluate the safety and
ef fecti veness of the device?

[Slide]

The clinical problem-- and you have al
tal ked about it today -- is that in particular
nul | i parous wonen who el ect epidural anal gesia
of ten have prol onged second stage |abor and a
hi gher operative delivery rate.

[Slide]

The nmechani snms proposed for the increased
operative intervention rate due to epidura
anal gesi a i nclude decreased uterine activity,
prol ongation of the first or second stage,

rel axati on of the pelvic muscul ature or decreased
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maternal urge or ability to push, particularly
during second stage.

[Slide]

The clinical problemthen is current
managenent strategies to shorten the second stage
of labor include instrunments that aid in pulling
t he baby out -- vacuum extraction, forceps.

[ Slide]

C-section may be required if those vagina
operative delivery methods fail, and these current
strategi es of pulling the baby out nmay be
associ ated with significant conplications.

[ Slide]

So, in conclusion, there is evidence that
epi dural analgesia is associated with an increased
rate of operative deliveries. Since epidura
analgesia is likely to continue to be wi dely used,
t echni ques capabl e of reducing the need for
operative delivery would be of val ue.

[ Slide]

The | abor assister systemis conprised of
a processor, a tocodynamobneter and a belt that goes
around t he abdonen that inflates. The idea was
that the processor with the sensor of the

t ocodynanonet er detects contraction and infl ates
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the belt around the abdonen synchronously with the
contractions, particularly aimed at second stage
| abor.

[Slide]

Was it plausible that the | abor assister
system had the potential to negate the effects of
epi dural analgesia and result in a reduction in the
operative delivery rate? W asked this question
obvi ously, early on.

[Slide]

Did the device function as desi gned?

[Slide]

There was a devel opnent of contraction
detection al gorithm because, obviously, a |lot of
the efficacy was based on this ability to detect
contractions accurately. And, there was a
devel opnent of a database. The conpany had 1000
contraction database for which they used as a
devel opnent data set, and the initial testing on
the bench is with an additional 1000 contractions
from74 patients, and the result was that 97
percent of contractions correctly resulted in
inflation, and 13 inflations were due to artifact
out of 1000.

[Slide]
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Besi des the contraction detection, we, FDA
and the conpany realized that it was inportant to
fundanmental |y ask the question in a prospective
sense, to evaluate this contraction detection not
only of f recorded contracti ons but also a nunber of
feasibility patients, to prospectively eval uate
whet her the belt inflated appropriately and then
assess if, in fact, there was an increnental
intrauterine pressure because if there was no
intrauterine pressure, which is the proposed
nmechani sm of the benefit, then we mght as wel
stop there because why do a large pivotal trial if
we don't increase the intrauterine pressure?

[Slide]

The feasibility study included wonen
randonmly assigned to one of two protocols. One was
a ten-mnute ON period where the device was
actually on and detecting for ten mnutes; a
washout period of five mnutes to allow for this
transition period between ON and OFF;, an OFF period
for ten mnutes, and so on. W actually used
OV OFF and OFF/ON in a bal anced way. The ON OFF
nodes were, as | mentioned, ten minutes with a
washout of five, and there were 14 wonen who had at

| east one ON and one OFF node.
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[Slide]

There were 120 contractions identified
based on intrauterine pressure catheter tracings
during the ON npdes; 26 contractions actually
occurred during periods where the device was paused
and, by protocol, the device was paused if the
pati ent was being nanipul ated, if the belt was
bei ng repositioned because we didn't want the belt
to inflate when the patient was bei ng mani pul at ed.
So, those were by protocol pauses. A refractory
period was built in to ensure that the inflations
didn't happen too often. There were 94
contractions that should have been detected and,
again, 91/94 contractions in a prospective sense
were correctly detected. |If any of you have ever
dealt with this signal, the conpany did a great job
on that part of it. These are second stage | abor
contractions which are sonewhat easier than preterm
| abor contractions but, still, the conpany did a
fantastic job with this.

[Slide]

A hundred inflations occurred during the
200-o0dd mi nutes the devices was in the ON node.

Si x inflations were not eval uabl e because the | UP

si gnal was inadequate, |leaving 94 inflations that
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were eval uable, and 91, or 97 percent, of
inflations were correctly associated. So, it was
detecting contractions and the belt was inflating
appropriately.

[Slide]

In addition to that, as | mentioned, we
needed to assess whether we were, in fact,
i mpacting on the intrauterine pressure because that
was the hypothesis. And, 170 contractions, 87 ON
and 83 OFF, net the criteria. The primary analysis
used a m xed linear nodel so that we coul d separate
t he i ssues because, as we know, contractions
t hrough second stage tend to change character at
early second stage to |l ate second stage. W needed
to both account for whether they were OV OFF
protocol or OFF/ON. The tine period that the
contractions were neasured mattered because the
first ten minutes and, for exanple, the fourth
happen in 30-40. Contraction nunber during each
ten mnute mtters too. So, this nodel was
attenpting to take into account where the
contractions actually happened in the course of
second stage | abor.

[ Slide]

The result was that the fitted nean for
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the ON node was 77.5 and the fitted nmean for the
OFF node was about 63, |eaving about a 14 nmHg
di fference between the situation where the device
was not inflating during contractions and where it
was.

[SIide]

So, the conclusion of the feasibility
study was the ON npbde was associated with a
statistical increase, and this increase actually --
if you read the literature, the literature is
somewhat spotty but the literature is connected
with that 14 nmHg, 15 mmHg bei ng approxi mat el y what
is reported in the literature as the decrease that
epi dural s cause in nulliparous, otherw se healthy
t erm worren.

So, the idea was to replace the
intrauterine pressure that the epidural, on the
average, was decreasing, and the idea then was that
that woul d reduce the negative effect of the
epi dural on the operative delivery rate.

[Slide]

Was there a reason to believe that safety
concerns shoul d have or coul d have outwei ghed the
potential benefits before the pivotal trial was

started?
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[ Slide]

Potential safety issues -- we were
obvi ously concerned that increased intrauterine
pressure would result in the potential for uterine
rupture or placental function problens, or
i ncreased intra-abdom nal pressure would result in
mat er nal abdom nal organ injury.

[ Slide]

The average intrauterine pressure during
uterine contractions is sonmewhere between 35-50
nmmHg or 60 mmHg. The inflation of the belt around
t he abdonmen inside the belt was 200 mMmHg but, as we
just showed, it resulted in about a 10-20 nmmHg
increase in intrauterine pressure, and this
increase is nmuch less in termof peak pressures you

see with either fundal pressure or second stage

pushi ng.

[Slide]

The risk of uterine rupture in this
popul ation is rather low It usually occurs in

worren with uterine scarring and is extrenely rare
in nulliparous wonen. In all literature searches
it is about 0/22,000 deliveries.

[Slide]

Wmen with risk factors were excluded from
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the study, particularly uterine anonaly,
pol yhydrami os and so on

[SlIide]

Worren with evidence of utero-placenta
i nsufficiency; all subjects were to undergo
continuous electronic fetal nonitoring; use of the
devi ce was to be discontinued in cases of abnornal
or non-reassuring heart rate; any evidence of
mat ernal or fetal conplications.

[Slide]

The rupture of normal liver, spleen or
stomach during | abor are also extrenely rare,
usually related to PIH, which was an excl usi on
criterion.

[Slide]

And, protocol features ainmed at reducing
the risk was, as | mentioned, the exclusion of
wormren with any risk factor we could think of.
Staff was present at all tinmes during operation of
t he device, and there was continuous nonitoring of
the patient. There was a data safety and
nmoni toring board that met nonthly to ask the
guestion was there a safety issue long term

[Slide]

The sunmary of the pre-pivotal or
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feasibility trial is that the additional pressure
fromthe device is relatively small in conparison
to the increase in pressure fromsonething |ike
just maternal pushing. Only low risk wonen were
eligible for the study, and no adverse effects have
been observed anbng 405 wonen using the device
before the pivotal trial

[ Slide]

The rationale for beginning the clinical
trial included that the LAS addressed an inportant
clinical problem as we identified, which is a high
rate of operative interventions, particularly in
worren who are on epidural analgesia. It was
pl ausi bl e that the inpact of epidural anal gesia nmay
be overconme by the cumul ative effect, which is this
15-20 percent in IUP for contractions in second
stage | abor.

So, we were at a point where the bench
testing, feasibility testing and our biol ogic
plausibility arguments in ternms of nodeling the
systemled us to believe that there was a rationale
for continuing on to the pivotal clinical trial

[ Slide]

Was the study protocol sufficient to

adequately eval uate the device, the pivotal trial?

149



o o~ WD

~

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

150

[Slide]

Prospective, nulti-center, random zed
clinical trial -- it was an active versus sham
device. The shamwas rather interesting in that
obviously we started the conpany did not have a
sham devi ce, and this sham device had to be
sonet hing that both put a shroud around the belt so
when the belt inflated you couldn't see it. It had
all the bells and whistles of the device. 1t had
to make sounds as though it was inflating. And,
the conpany did a very good job in creating this
cart with switches so that one could random ze to a
belt inflation or sham devi ce.

Random zation was at the onset of the
second stage of labor and that is a key. W
deci ded to random ze at the onset of second stage
| abor because all kinds of stuff happens before
second stage | abor and we wanted to ensure that at
entry, which is at the begi nning of second stage
| abor, the groups were equal in terms of risk.

[Slide]

So, the primary hypot hesis was anmong
nul I i parous worren wi th unconplicated pregnancies
who el ect epidural anal gesia, when conpared with

worren in the sham control group, wormen who use the
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| abor assister systemduring the second stage of
| abor will have a reduction in the proportion of
deliveries that require an operative delivery.

[Slide]

An operative delivery is defined as -- and
this is a key question | think relevant to this
norni ng's discussion -- it includes all vagina
delivery utilizing forceps, vacuum extractor of C-section
One did not want to push this into C-sections. A way to
di m ni sh vaginal deliveries is
to have nore C-sections and we did not want to have
a situation where we basically pushed one bad thing
i nto sonet hing worse

[Slide]

Since the choice of operative delivery may
vary anong technicians -- clinicians -- sane thing

[ Laught er]

-- the occurrence of any operative
delivery is nore relevant rather than the frequency
of any particular technique, and the strategy
prevents being msled, as | told you, by a shift
fromone strategy to another. One really needs to
worry about this because we really need to identify

what it is we are trying to do, and you don't want
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to have a dim ni shment of one bad thing and
i ncrease of another bad thing.

[Slide]

This is sonething that we also did before
the pivotal trial was started. W did a pre-study
chart review of operative deliveries and, by the
way, host sites did not know their operative
delivery rate for nulliparous wormen on epi dural
In fact, when we got good at this, after the second
or third time we did this we asked the site, "guess
your operative delivery rate for nulliparous wonen
on epidurals."”

Among the things you see here i s sonething
alittle msleading in that we, in fact, rejected,
along with consultation with the FDA staff -- we
rejected sites that had operative delivery rates
out side the 20-40 percent range. A publishable
fact is the gigantically wide range in U S. sites.
We have two English sites here but they are no
better. In fact, in ternms of operative deliveries
t hey average higher. A publishable and very
interesting issue is the gigantic variation across
sites. \What you only see here are those sites
which we included in the study. W rejected six

sites that fell outside the operative delivery
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percent. W rejected the two |ows and we rejected
the two highs, thinking they were outliers.

Qur job was to ask the question, in at
| east sonme niddle range by site, do we inpact on
their operative delivery rate.

Anot her reason to do this, and | think
Gary nentioned the Hawt horne effect, is that you
will see, in fact, sone of these sites,
particularly the high ones -- this was just a two-nonth
chart review before we started the pivotal
trial and when we did the pivotal trial their
operative delivery was low in both the control
sham and the active delivery. Both went down, and
both went down because they were paying nore
attention to the patients that were in the study

W al so understood that that was a
potential, particularly we al so understood -- when
| say "we" it is we and the sponsor. W were the
clinical consultants. W and the sponsor al so
under st ood that when you are trying to inmpact on an
out come that has such a large by-site variability
inthe first place, then it is nessy. So, there
were attenpts to identify sites that were in the
20-40 percent range who had the potential that, if

we succeeded, we would have a clinical and
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i mportant outcone.

By the way, the reason the C-sections are
so low here is because these are healthy term
nul I i parous wonen. Cbviously, this is not the C section
rate for their entire hospital

[Slide]

The sanple here is 451 or 902 patients in
this trial. W hypothesized a mnimumclinica
di fference of 30 percent control rate. W
hypot hesi zed a 25 percent reducti on woul d be
mnimally required for anyone to recomrend use of
t he devi ce.

[ Slide]

O her hypot heses we | ooked at nulli parous
woren -- again, we wanted to nake sure that there
was either a reduction in duration of second stage
or no change because it is very easy to reduce the
durati on of second stage by just doing a C section
on everybody after ten mnutes. So, we needed to
at | east show there was no change in duration of
second stage at a mni num but, obviously, the
better hypothesis was that in fact we showed a
decrease in duration of second stage in the face of
reducing all operative delivery rates.

[Slide]
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Then, there is this whole plethora of
addi ti onal anal yses for which we have this gigantic
data set that allowed us to ask all kinds of
i nteresting and secondary questions, which | wll
speed t hrough.

[Slide]

Worren in both groups received identica
care except for use of either the active or the
sham | abor assister system Cbviously, because of
this big variation in managenment of these patients,
it was really inportant to, as best as possible,
blind the caretaker who is making the operative
delivery decision. 1In all cases, the belt was
initially placed during first stage and tested if
we coul d get a decent tocodynanoneter signal. So,
the only criteria, at |east device-w se, for which
the patients were not eligible -- and this was al
bef ore random zed -- was if we could get an
adequat e tocodynanoneter signal and we had an
adequat e tocodynanoneter signal on al nost
ever ybody.

[ Slide]

The onset of second stage was defined as
the tine at which full dilation and effacenent of

the cervi x was di agnosed on vagi nal examni nation
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By the way, we know that that is also a little
messy but because this was done before
randoni zation the idea is that you woul d have the
sanme nessiness in both groups in terns of deciding
exactly when second stage started. At the tineg,
t he study personnel then i medi ately random zed the
worman. They were placed on the | abor assister
study switches. As | said, there were three
switches and we actually had only two switches that
meant anything and the third switch was not
connected to anything, although nobody knew that,
i ncluding the study coordi nator at the study. The
idea there was if the first two switches were
active the third one could be anywhere and not
matter. So, that helped in blinding the caretaker
Then they turned the | abor assister system on

[Slide]

Both the active and sham devices utilized
t he sane tocodynanoneter signal. Wen a
contraction was detected both devices triggered the
flow of air, as | nentioned before. In the active
it inflated to 200 mmHg and for the sham device we
had to inflate something; we had to nobve sonet hing
and we inflated to 5 mmHg or 10 mtHg. Now, maybe

it is that 5 nmHg or 10 mMHg that was the reason we
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didn't see a difference but we don't think so.
There were no discernible differences in the
activities of the devices between the two groups.

[Slide]

randoni zati on was perforned, as
menti oned, at second stage labor. It was perforned
by the study personnel not participating or having
any inmpact on the care of the wonen, and
consecutively nunbered opaque envel opes in the
standard way of random zing patients were used.

[ Slide]

Cinical staff was not informed of
subj ects' study group, and wonen were not
randoni zed if criteria for exclusion were net prior

to second stage |abor, as | have nentioned a nunber

of tines.

[Slide]

The eligibility criteria included sort of
standard -- trying to get healthy term wonmen on
epidural. As | nmentioned before and | will go

t hrough these quickly, we really did try to excl ude
all wormen who had any hint or possibility for which
this device could lead us into trouble.

[Slide]

The screening -- this is an interesting
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issue in ternms of whether you consent a woman in
for a stage, and we certainly went around on that,
but every attenpt was nmade to distribute literature
in prenatal sites so nost wonen knew about the
study before they entered | abor. The screening
formwas then conpleted on wonen prior

[SIide]

The structure -- Novatrix, the president
was John Bason and Evelyn you just net; we were the
CRO Mke Corwin and Ted Colton were nmy partners
and we had a really good DSMB, headed by Fred
Frigoletto.

[Slide]

We collected a | arge anmount of
information, and here it is: screening, enrollnment,
but particularly stage two | abor and delivery
information. The key feature here is that there
was sonme concern in ternms of when this pausing was
done to ask the question was it used as per
protocol. The conpany developed a little key that
actually stored when the device was paused. So, we
gquantitatively knew not only how nuch it was paused
for everyone but we knew when it was paused, and
next to each pause there was a reason for that

pause. W actually checked to see if that was per
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pr ot ocol

[SIide]

So, there were no safety concerns. It was
DSMB noni tored t hroughout.

[SlIide]

And, here are the results. No
statistically significant difference between the
groups in operative delivery rate at all sites for
all subjects. The trends were positive in three
sites and negative in three sites, and trends were
positive in some subpopul ati ons and negative in
others. The key feature that you see a | ot of
people do in a talk like this, they tell you al
t he subpopul ati ons where it was positive but they
don't nention if there is no effect overall. It
has to be negative in sonme subpopul ations. So, one
needs to worry about that.

[SIide]

In detail, of the 902 wonen, 33.5 percent
in the active group had an operative delivery
versus 30.6 percent in shamor a change in the
wrong direction of 9.5 percent. Wat you can see
for three sites is that there was a decrease in
operative delivery rate and in three sites there

was an increase. These two sites were the English
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sites, as | nentioned before.

One interesting aspect, if you renenber
back, the chart review was about 42 percent
operative delivery rate in this populati on and both
these, particularly the sham group, is much | ower.
One of the mechanisnms, by the way, for reducing the
operative delivery rate is that we package Hal
from Cedars, who had a 20 percent operative
delivery rate with probably a simlar risk
popul ati on, and sort of send himaround to the
ot her sites.

[Slide]

But what was concerning is why this big
variation in result across sites. That could be
due potentially to sone randomvariation. W don't
think so. W actually checked and if you | ook at
the by-site random zation, the groups in the active
and the sham group were simlar in terns of risk
Despite random zation, could you have ended up with
a difference in risk? Again, we checked that. The
active device may be associated with differences in
management bet ween groups.

And, here is the interesting issue and I
will get to this in the succeeding slides, but we

think there was a very conplicated interaction
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bet ween t he managenent of these patients and the
device. The differences in rate of fetal heart
rate changes resulting in renoval of the device --
there was a slight increase in percent of tinmes the
device was renoved fromthe patient due to abnormal
fetal heart rate tracings, about 8 percent versus 4
percent. The interesting thing for that is that
the reasons for operative delivery were no
different. So, they asked the active device to be
renoved nore often than the sham device, but
actually there was no difference in ternms of reason
for operative delivery in terns of abnornal fetal
heart tracings. The difference in rate at which
patients or caretakers asked the device to be
removed -- in fact, there was a difference and
will get to that.

[Slide]

The possible factors with the potential to
i mpact operative deliveries is that there is
potentially investigator bias where the blind was
broken. Again, we don't believe that actually
happened. Patient factors, change in pushing,
di sconfort decreased with device use -- in terns of
change in pushing, we don't really have a good way

of measuring that, although that is possible. W
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do have a pretty good neasurenment of the fact that
t he device was used | ess on the active group. Even
t hough wonen had never seen this device before,

obvi ously, depending on the level of the epidural,
they used it on the average 10-15 minutes | ess and
asked that it be renoved nore often

[Slide]

No differences in delay tine between the
onset of second stage and when the device becane
active. The active group had somewhat |ess usage
at each of the sites, as | nentioned. And,

assessnment of subpopul ation with high device use

only -- if you limt the subpopulation to only
t hose who used the device a lot there is still no
overal |, across all sites effect.

[Slide]

The difference in second stage | abor
nmedi cations, here is where we think the noney is.
Again, there is a trend, and this is the
interesting part, towards increased epidural use in
worren with the active device. So, what happened is
we put the active device on and if this thing was
inflating a lot they probably felt it nore, and
there was a trend towards increasing epidural use,

whi ch probably increased their risk of |abor
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In terms of the bronage, a neasure or
notor block, and in fact in those sites for which
there was a negative result, patients with the
active device had nore epidural used, which is a
very surprising but interesting result. Also, at
60 and 90 mi nutes, because we did these tests at
30, 60 and 90, they felt |ess pain because they had
i ncreased epidural. So, they were nore bl ocked.

So, the idea was to use the device to help with
second stage pushing in wormen with epidural and
what we didn't expect is that because the patients
were nore unconfortable, they asked or were treated
with nore epidural, which resulted in dininishing
what ever effect the device had.

Oxytocin use was higher in the sham group
so that we had higher epidural in the active group,
whi ch ended up in pushing the results in the wong
direction, and higher oxytocin use in the sham
group -- trends toward that -- which could have
resulted in sort of this variation across sites and
this potential negative effect.

[Slide]

If you look at the data, we didn't really
design the trial to ask this question

prospectively. So, all of this is post hoc
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surm sing but our guess is that there was a
di fference between active and sham groups in sites
that resulted in the negative direction of
operative delivery rates. These differences in
managenent were not protocol violations because by
protocol the doctors were blinded. They were
managi ng the patients as they thought they
typically do

It is not possible to inplement a study
protocol to control these nanagenment deci sions and
t he conpany deserves a gigantic amount of credit
for realizing that in this particular case it would
not be to anyone's best interest to try to do
anot her study that would really hinder the
managenent of the patients because in order to show
the benefit one would really have to control that
managenent .

[SIide]

Subpopul ations in the active group
actually had a | ower operative delivery rate. By
t he way, nobst of these nmake sone ampbunt of sense if
you think about them Oxytocin for augnentation
versus no oxytoci n because the no oxytocin patients
were goi ng along fine and you are not going to

probably intervene, or induction which, someone
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said today, is a different sort of patient. Slower
dilation rate during first stage | abor; fetal head
position was OT because if they are OP or OA they
are either one way or the other. OI, potentially
the device could nove themin the right direction
And, high fetal station, which is what the device

i s supposed to do, push you down.

Now, all of this has sone rational e but
all post hoc, and it is unwi se and probably
dangerous to pick post hoc subgroups to denonstrate
your case, and the conpany, wisely, didn't intend
to do that.

[Slide]

The subpopul ati ons where the active group
had a | ower operative delivery rate, as
menti oned, had sonme biologic link to why -- it
makes sense that second stage pushing helps; it
probably does. This belt is just trying to help
you push. So, there are probably sone subgroups
with extrenely well-controll ed managenent where you
woul d eventually show ef ficacy but, one, the groups
are not |arge enough and, two, one could not
control managenment that way or should not contro
management that way. The effect size is only

clinically meaningful anpong patients with high
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device use in those subgroups anyway.

[SIide]

So, although there is a suggestion that
the device may be effective in certain
subpopul ations, if tolerated as | said, it was a
deci sion of the conpany to, in fact, withdraw their
PMA and not neke the post hoc argunents that they
nm ght have or could have made.

[Slide]

Overall, getting back to the origina
outline of my story, we believe there is a clinica
problem Number one, regardl ess of any other
i ssue, the fact that we have such a gigantic
operative delivery rate variance across Anmeri can
sites is just anmazing. Even if you account for
ri sk of population, that variation is there and it
is so much nmanagenent oriented, so subject to
managenent .

The devi ce functioned as desi gned through
bench testing and feasibility testing. As
i ntended, it replaced the intrauterine pressure
that the literature shows epidurals sort of renpve
on the average. So, there was this plausibility
for why it probably should work

The study protocol was sufficient. In

166



o o~ WD

~

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

fact, it showed that if you appropriately blind and
put it in a setting of where the device will
eventually be used, it basically showed that the
managenent actually countered whatever the effect
of the device, resulting in an overall no effect.

The results of the study indicated that
al t hough safe, the device was not effective in the
prospectively defined patient popul ation.

This is a final statenent, just as it is
unwi se to post hoc pick subgroups which you don't
prospectively identify to nmake your case, | think
one needs to be careful about limting |abeling
based on post hoc anal ysis of subgroups you haven't
prospectively identified as well. | think it works
bot h ways.

| think it is incunbent, particularly in
this case as Colin nmentioned -- we did a whole |ot
of work to try and design this up front and hung
everything on the prinmary outconme, the prinmary
result. Al the secondary stuff is data to support
the primary nmessage. Even though we found sone
bi ol ogi cal | y pl ausi bl e subgroups where one could
make an argunment, we knew that it is not
appropriate w thout doing another trial to nake

that argunent. The sane goes for if, in fact, we
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found the main effect, to limt labeling to sone
subgroup that wasn't prospectively identified is
probably equally unwi se. So, that is the story.

DR. BLANCO Thank you very nuch. W
appreci ate your presentation. Any questions from
any of the panel nenbers?

DR SHARTS-HOPKO: | do have one actually.
You have given us all the technical information. |
am just wondering if you debriefed any patients,
nurses or physicians about their satisfaction with
t he devi ce.

DR GOLUB: W, in fact, did and | happen
to have it right here because anong the questions
we asked was -- and | will list them-- we knew
that if we shoed a nain effect if the patients were
absol utely mserable and suffering, then our case
woul d be not as strong. Overall, were you
satisfied with the experience of the | abor assister
systen? W nade no attenpt to tell the patients
what the pressure should be, but about 76 percent
said yes, they were overall satisfied in the active
group and 71 percent said yes in the sham group
and there was about 15 percent in both groups that
wer e neutral

Did you find the belt generally
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confortable? And, 82 percent in the sham group and
63 percent in the active -- as | nentioned, the
active patients found it | ess confortable. But no
was about 25-29 percent.

Here is another interesting conplicated
interaction in which the patients actually asked
for the belt to be renoved nore often. So, it
needs to be tested in a clinical situation where
the device will be used.

Did the belt give you confidence? And, 60
percent in the active group said yes and 40 percent
in the sham group said yes.

Do you feel the belt hel ped you during
your labor? And, 67 percent in the active group
said yes and 41 percent said yes. Now, | think the
reason for that is they felt sonething in the
active group; there was sone intervention and so
they connected that. So, basically we did attenpt
to ascertain that. It is very different data to
make heads or tails of.

DR. O SULLIVAN: George, | have a
guesti on.

DR. BLANCO  Sure.

DR. O SULLIVAN: How was this belt placed

on the abdomen?
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DR GOLUB: It was placed during first
stage. You nean how physically? It is like a
rubber tube and it has Velcro in the back, and it
is placed right above the fundus and a toco is put
onin parallel. That is it. It is just a belt
with Velcro in the back and the belt inflates.

DR. O SULLIVAN: So, it is placed at the

fundus.

DR GOLUB: Right.

DR. BLANCO Thank you all for coming and
maki ng the presentations. | also would like to

conmend you for a very nicely designed, well worked
out study. It was very nice to hear that. | think
M. Pollard wants to say sonet hi ng

MR. POLLARD:. Yes, | just wanted to
highlight, as | nmentioned at the beginning, that as
a result of the 1997 FDA Moderni zati on Act,
manuf acturers now have a nunber of mechanisms for
early collaboration that are, to a certain degree,
bi ndi ng on FDA and this conpany took advant age of
that, and other conpanies will as well. So, you
will be seeing PMAs in the future where we will be
sharing with you that kind of product where we have
entered into a binding agreenent. W nmay fromtine

to time tap one or two of you individually to help
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us in that. So, | just wanted to |l et you know that
as well.

DR. BLANCO Thank you, Colin. If there
is no other business, | want to renind the panel
menbers that they can | eave their confidential
information that was sent to themon the table and
it will be taken care of and disposed of. | thank
all of you for your attention and participation,
and | ook forward tonmorrow, those of you who will be
here, to spend another day with you all tonorrow

Thank you.

The neeting is adjourned.

[ Wher eupon, at 4:55 p.m, the proceedings
were recessed, to resunme on Tuesday, May 22, 2001

at 10:15 a.m]
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