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PROCEEDING (8:34 a.m.)

Aggnda Item: Call to Order, Introductions: Laura
L. Boles Ponto, Ph.D., Chair

DR. PONTO: I would call tovorder this meeting of
the Medical Imaging Drugs Adviéory Committee. I'd like to
start by having the members of the committee please
introduce themselves.

| I am Laura Ponto. I am at the University of Iowa.
I work in the Positron Emission Tomography Imaging Center as
a research scientist.

DR. HOOVER: My name is Eddie L. Hoover. I'm
professor and chairman of the Department of Surgery at the
State University of New York at Buffalo.> |

DR. ROTHSTEIN: I'm Bob Rothstein. I'm a
practicing emergency physician in Bethesda, Maryland.

DR. WHALEN: Tom Whalen. I'm a pediatric surgeoﬁ
and pfofessor of surgery at Robert Wood Johnson Medical
School.

DR. STRANGE: I'm Gary Strange. I'm the head of
emergéncy_medicine at the University of Illinois in Chicago.

'DR. AMENDOLA: Hi, my name is Marco Amendola. I'm
professor‘of radiology at the University of Miami, Jackson
Memorial Medical Center.

DR. BLUMENSTEIN: I'm Brent Blumenstein, a

biostatistician with the American College of Surgeons



Oncology Group.

MR. PEREZ: I am Tom Perez. 1I'm the executive
secretary for this meeting.

DR. TULCHINSKY: Mark Tulchinsky, one of nuclear
medicine physicians at Penn State Uﬁiversity Hospital.

DR. ABRAMSON: Sara Abraméon, professér of
pediatric radiology at Memorial Sloan Kettering Cancér
Center.

DR. LINKS: Jonathan Links. I'm a profeséor at
Johns Hopkins, and I'm also president of the Society of
Nuclear Medicine.

DR. HAMMES: Richard Hammes. I'm director of
Nuclear'Pharmacy Services ét the University’of.WiSéénéiﬁ,‘H
and professor of pharmacy.

DR. MARTYNEC: Lydia Martynec.‘ I'm the nuclear
‘medicine physician reviewing the Palatin product for the
FDA.

DR. LINDBLAD: Robert Lindblad. I'm the medical
reviewer for the Palatin product for the FDA.

DR. WEISS: Karen Weiss, the director of the
Division of Clinical Trial Design and Analysis at CDER at
the FDA.:

DR. PONTO: Thank you very much. I would like to
now turn it over to our executive secretary for the meeting

statements.



3

- Agenda Item: Meeting Statement: Thémas H. Pérez,
M.P.H., Executive Secretary

MR. PEREZ: Good morning. The following
announcement addresses the issue of cdnflict-of interest
with regard to this meeting, ahd is.made a part of the
record‘to preclude even the appearance of such at this
meeting. Based on the submitted agenda and information
provided by the participants, the agency has determined that
all reported interests in firms regulated by the Ceﬁter for
Drug Evaluation and Research present no potential for a
conflict df interest at this meeting.

In the event that the discussions involve any
other products or firms not.already on the agenda for which
an FDA participant has a financial interest, the
participants are.aware of the need to exclude themselves
from such involvement, and their exclusion will be noted fér
the record. With respect to all other partiéipants, we ask
in the interest of fairness that they address any current or
previous financial involvement'with any firm whose producﬁs
they may wish to comment upon.

'DR. PONTO: At this point in time we would like to
turn the meeting over to Palatin Technologies for their
presentation. Mr. Putnam.

Agenda Item: Palatin Techno1ogies, Inc.

Presentation: Introdudtion - Charles Putnam, Chief



Operating Office, Palatin

MR. PUTNAM: Good morning. My name is Charles
Putnam. I'm the chief operating officer of.Palatin
Technologies. We have with us'today Dr. Terry Smith, our
executive director of product development. We haVe Dr.
Rypins and Dr._Kipper. These gentlemen worked.at.the
‘highest enrolling site in our Phase 3 trial, and also were
involved in our Phase 2 trial, and as such, they are gquite
capable of discussing the performance LeuTech in the clinic.
And also presenting for us will be Dr. Karen McElvany, who
- works for'Certﬁs International, the CRO that handled'alllof
our company-sponsored clinical trials.

In addition,‘in the event that questiens mighf
arise, we have with us today Dr. Robert Caretta, who is the
president of the Society of Nuclear Medicine, and also an
investigator on our Phase 3 trial at Sutter—Roseville, which
as I recall is our second highest enrolling site. We also
have Dr. Chris Palestro with us. Dr. Palestro was a Phase,3”'
investigator, and is currently involved in the study of
LeuTech for several different aspects of oOsteomyelitis.

Mathew Thakur is with us. Mathew is the inventor
of this product, LeuTech, and has been involvedein its
development and characterization for about 11 years nowi‘
M.Bf_Khazaeli assisted us in the development of our HAMA.

| assays and procedures. And Kathleen Madsen is our



statistician.

The agenda for the day will include a description
of LeuTech properties, kit contents, and preparation by Dr.
Smith; a review of equivocal appendicitis with respect to
its current management, treatment dilemmas, diagnostic
issues, imaging modaiities. Dr. Kipper will then present
the imaging techniques associated with our product, LeuTech.
And then Dr. McElvany willvreview our clinical development
program.

By way of a brief introduction, Palatiﬁ
Technologiés igs a biopharmaceutical company foﬁnded in 1996.
In addition to a number of research projects and research
platforms that we're working on now, we have two products
that are in development. P1l41 is a peptide for the

treatment of erectile dysfunction. That is about to enter

" clinical trials. And then of course we have the LeuTech

radio imaging agent, which will be the subjeét of our
discusgions today.

| LeuTech is a murine‘IgM monoclonal antibody. It
is specific to.the CD-15 antigen found on the surface of
human neutrophils; I might add only human neutrophils. When
Dr. Thakur identified this antibody has having some clinicél
utility, he anticipated that it would act as a whole blood
white blood cell imaging agent with broad application, and

with potential applicationé and advantages relative to the



existing white blood cell agents. Hé anticipated that the
in vivo labeling would give rise to a reduction in blood
handling of course, and therefore faster reéults, and also
the elimination of misadministration or reinjection‘érrorsf

Dr. Thakur started the development of this
compound in 1989. The first human élinical use.wésiin 1990,
under a physician-sponsored IND.. That IND addressed.the
poséible use of this product in a number of different
infeétions. It was a proof of concept study.

Palatin, as I say, got involved in 1996, and we
submitted our IND in 1997. The initial indication that we
chose to demonstrate this product's properties was
appendicitis with equivocailsigns and symptoms: MWé ¢hbée
that particular indication because it occurs commonly,
because we perceived a need for additional diagnosfic
information in that indication. And because this indication
offers us a rapid and certain diagnbsis in positive
patients, and therefore allows for very high power in the
study.

The biologic license application for this product
was submitted in November of last year. About that time we
commenced studies in additional indications, as. you see here
in several different aspects of osteomyelitis, post—surgical'
infection, and ulceratic colitis.

Today we are here talk about LeuTech for equivocal



appendicitis. The proposed indication for thié product is
scintigraphy with Tc 99m Anti-CD15 Antibody as ihdicated for
the diagnosis of appendicitis in patients with equivocal
gsigns and symptoms. And it is usefulito rule out
appendicitis in patients presehting‘with equivocal
diagnostic evidence.

We hope by the end of our presentation to haﬁe
demonstrated to you that LeuTech is accurate in patients
presenting with equivocal signs and symptoms; that it is
safe; and that it imbroves patient management.

Now I would like to turn the discussion over to
Dr. Smith.

4Agenda Item: DeScription of LeuTech - Terry
Smiﬁh, Ph.D., Executive Director, Product Development,
Palatin

DR. SMITH: Thank you, Charlie. Members of the
éommittee, ladies and gentlemen, my task is to give you a
brief description of the product which will be the subject
of this discussion, and a few 6f the properties relevant to
its application as.an infection ‘imaging agent.

As mentioned previously, LeuTech is a monoclbnal
antibody that binds to the CD-15 site on human ﬁeutrophils.
It avidly binds to the antigen's own human neutrophils as
indicateq by the binding constance and the‘abundance Qf the

binding sites. 1In addition, at the dosage that we use in



these studies, there is no effect oﬁ the function of the
neutrophils, which includes chemotaxis, phagocytosis, and
the adherence.

LeuTech igs an IgM pentameric monoclonal antibody.
Itvis prodﬁced in cell culture fromian hybridoma cell line,
with a molecular weight of approximately 970,060 Daltons..

The distribution half life in blood is approximately>18
minutes, with an elimination half life of about 8 hours. Of
the blood reactivity, approximately 14-50 percent of the
blood radiocactivity is associated with the neutrophil.

The kit itself is composed of lyophilized vial and
an ampule of ascérbic acid. The lyophilized wvial contains
250 micrograms of the monoclonal antibody, éidng'Wiﬁh'
sufficient excipients required for the radiolabeling. The
_ascorbic acid is used for final make up ﬁo final volume.

.The actual reconstitution of the product involves
adding 20-40 mCi of Technetium to the lyophilized vial,
followed by a 30 minﬁte incubafion at 37 degree celsius, and.
then dilution up to final volume with the ascorbic acid. -

The labeling efficiency to typically than 90
percent by ITLC analysis. Over a large number of samples we
actually have gotten in excess of 96 percent labeling
efficiency.

At this time I would like to introduce Dr.'Erié

Rypins, who will discuss the equivocal appendicitis.



- Agenda Item: Equivocal Appendicitis - Eric
Rypins, M.D., Department of Surgery, Tri-City Medical Center

DR. RYPINS: Thank you, Terry. My job this
morning is to discuss appendicitis, and in particular,
equivocal appendicitis from a surgecn‘s perspective. I
wanted to begin by showing you this data which was derived
from CDC's review of all hospitalidischarges over a fiVe
year period. Appendicitis is the most common cause of
abdominal pain that requires surgery. And excluding trauma,
it's the most frequently encountered condicion requiring
emergency surgery in both adults and children.

There are 250,000 new cases of appendicitis every
vear, with a peak incidence thaticCCurs in.the second and
three degree of life. A person's lifetime risk of having
appendicitis is 7 percent, and it's approximately edual in
males and females. |

The negative laparotomy rates for appendicitis

when the diagnosis is made correctly are still quoted as

being between 12-30 percent, and it's higher in specific

population gfoups where the diagnosis is more difficult to
make. And those would be those patients who can't pchide
you with an adequate history, or where physical‘examination
becomes more difficult.

The classical picture of appendicitis is one of

the young person who arrives that emergency room with a
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history of having had centralized abdominal pain, that ovef
a period‘of’time localiZed'to the right lower quadrant.> And
is associated with the signs of anorekia, gﬁarding,’and
leukocytosis typically.

ﬁnfortunately for us as surgeons, about 50 percent
of the patients who present to the émergency rddm‘with
appendicitis actually have the classical picture, and the
rest would present in a way that we would describe as being
atypical or presenting with equivocal signs and symptoms.

An accurate and timely diagnosis in these patients

is particularly difficult when: patients show up in the

emergency room early in the course of the disease, before

the full syndrome has had a chance to develop; in

reproductive age females where there are other abdominal

conditions affecting the right lower quadrant that make the

diagnosis of appendicitis more difficuit; in pregﬁant
patients where the appendix is moved from its typical
iocation in the lowef abdomen by the gravid uterus; and at
the extremes of age where the patients sometimes aren't able
to give us an accurate history, and because the incidence of
disease is lower in that particular group, it tends to be
lower on the list of differential diagnoses.

Skohen the patient presents to the emergencyvroom'

and has equivocal signs and symptoms, surgeons have

‘traditionally had three choices as to what to do With‘these
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" patients. The surgeon's index of suspicion for appendicitis
is relatively low. The patient appearé to be relatively
cooperative and understanding of the problem, he can be sent
home. And that would be the wrong thing to do for patients
with appendicitié.

Patients can go to immediate surgery. This would
be the wrong thing to do obviously for patients who don't
have appendicitis.

And typically, admiséionvand observation is the
course that is taken’until the full presentation of the
disease declares itself, and the patient's diagnosis becomes
clearer. But this is never ideal in either case. AdmissionA
and observation is associated with unnecessary admission,
which is costly, and unnecessary in patients who don't have
appendicitis. And it delays the treatment and surgery for
the patients that do have appendicitis. | |

| So really in the appendicitis, the problem is
unnecessary admission. And even worse is unnecessary
vsuigery.

The problem for the patients with appendicitis is
that the delay in the treatment of appendicitis can lead
almost invariably to perforation and sepsis if the disease
is not diagnosed in time. If patients are sent home in
error, we found at our institutions and most others that

they almost invariably return to the emergency room several
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days later with a perforated appendix. And that when the
patients present in theilatter stages of the diseese after
the appendicitis has become eomplicated; there is increased
morbidity, prolonged hospitalization, the need for cdstly
antibiotics, and sometimes even death.

To assist us in dealing with these patients, there
have been some recent improvements in the modalities.that
are used for assisting us with the diagnosis, and these
include ultrasound and computer tomography, particularly the
helical or spiral CT scan. And the ultrasound is a very
highly.operatqr-dependent modality. In those centers where
there is an institutional expertise, excellent results.can
be achieved, but it really does vary gquite a'iot;"depehding
on who is doing the ultrasound, and how experienced they
_are. | |

And in patients who have perforation of the
appendix the sensitivity is particularly low because it
depends upon an enlarged appendix to‘identify the patients
with appendicitis. When the appendix perforates, it shrinks
'in size, and makes it more difficult to find. Most of the
series that discuss ultrasound have found that in this
particular population, the sensitivity rates are quite low.

Computer tomography, on the other hand, has_been
reported recently as having an extremely high accuracy,

"however, the optimal technique of how to do the helical CT
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is quite variable amongst institutions, and includes the use
of intravenous, oral contrast, cOntrasﬁ enemas, followed by
CT, and the use of no contrast at all.

Use of intravenous‘contrast can sometimes be
dangerous in patients with renal.impairment. When patients
receive oral contrast, and if the test is positive and have
to go to.the operating room, that will alter the anesthetic
management of the patient such that the patient has to be
treated as having a full stomaéh, because gastrograph and
aspiration,is a very.serious complication for the
anesthesidlogist. If no contrast is used, then there ié a
guestion as to whether the CT scan will be as accurate.

In particular, contrast enemas also have been
showﬁ to have a high sensitivity and specificity in
diagnosing the disease, but they are uncomfortable. They
are unpleasant, and in particular radiologists complain that
paﬁients and technicians have to deal with a very young
patient or a very elderly patient who can't the hold the
»contrast,.and that kind of makes a mess.

So in conClusion; the management of appendicitis
still remains a problem. The current modalities, as they
exist, have promise, but they all have their limitations.

We feel that LeuTech has the potential for improving the
patient management in these difficult patients. And after

an institutional experiencé'personally with 98 patiénts at
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my institution, myself and my collesgues have found that
LeuTech is an extremely valuable tool for diagnosing
equivocal appendicitis. It has assisted me‘and my patients
at my institution in managing these difficult patients.

I'm going to call upon Dr. Kipper next as our
nuclear medicine physician who will discuss the.imagihg use
‘of LeuTech product. Thank you. |

Aéenda Item: Imaging Techniques & Interpretation
- Samuel Kipper, M.D., Director, Nuclear Medicine, Tri-City
Medical Center

DR. KIPPER: Thank you, Eric. As a nuclear
medicine physician in a community hospital setting, T have
had the opportunity to evaluate LeuTech in spproximateiy 100
batients, as Eric has alluded to as part of Phase 2 and |
Phase 3vclinical trials. My role here today is to walk you
through imaging techniques, image interpretation;.show a’few '
cases, maybe a handful of cases, and demonstrate in those
cases were LeuTech has the ability to impact patient
management .

The LeuTech imaging techniques were developed and
refined‘during the‘Phase 2 trials, and implemented_in‘the
Phase 3 study for patients with equivocal signs and symptoms
of suspected appendicitis. A few key points in patient
preparation. First‘of all, there is no patient preparation

required, which is a very nice for a nuclear medicine lab.
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The patient is placed supine on an imaging table.

- The gamma camera is placed above the lower abdomen and

pelvis, where the appendix anatomically would lie.
Intfavenous administration of the LeuTech is followed
immediately or within a couple of minutes following the
injection. Sedation was not required in any of the Phase 2
or Phase 3 patients, including adults and children.

On your right are two whole body scans obtained
from a patient from the Phase 3 clinical trial. This
happens to be a 14 year'old male with suspected
appendicitis, who has a negative scan. I show these whole
body images just to orient you to the biodistribution of the‘
product.

First of all, there is some blood pool activity --
there is LeuTech in the blood pool before clearance. Now
clearance is rapid most of the time, but it be variable. So
in some of the cases I'm going to show you, YOu are going to
see some landmarks in the iliac vessels, and maybe even
aortae and vena cava. There is very rapid uptake in the
reticula endothelial system, as evidenced by liver uptake,
spleen uptake, and bone marrow uptake.

There is also urinary excretion. The urinary
route of excretion is the primary route of excretion for
this product. 2And in all cases you will visualize kidneys

and biadder. And'we as huelear medicine physicians have
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developed techniques to work around the biodistribution.
It's very important to empty the bladder prior'to imaging,
obtaining oblique views. And what we found on immediate
andolate (?) imaging is that there no eVidence_of intestinalpp
excretion or biliary excretion that may interfere with the
interpretation efvthe images.

This is a typical planar view obtained 72 minutes
following injection of}LeuTech. Thie is a 15 year old male
with suspected appendicitis who was negative. I show this
to show you the appendicitis zone, which helps us in
interpretation. What we found is that any LeuTech uptake
within this appendicitis zone would be considered positive
for appendicitis.

‘So-reviewing approximately 56 cases in the Phase 2
clinical trials, and extrapolating to other imaging nnclear
medicine studies for appendicitis, we came up for criteria
for diagnosis of a positive scan for appendicitis. The
primary indicator or criteria that We use is location of
abnormal LeuTech uptake. That is basically any:uptake of
any intensity level, and any distribution within the
appendicitis zone I just showed you.

We also rely on asymmetry. We would like to see
uptake in the right lower quadrant'greater than the left'
lower quadrant. And also another important finding would be

the persistence of the abnormal LeuTech accumulation;
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LeuTech accumUlatiQn within appendicitis does not disappear
over time, and it does not disappear with positional
maneuvers.

The criteria for a negative‘scan are guite simple.
It's basically absence of abhormal LeuTech accumulation
within the appendicitis zone within a period of imaging.

Now the presence of abnormal LeuTech uptake outside ofvthe
appendicitis zone is'positive for other intra-abdominal
infections and inflammatory processes, however if there is
uptake within the riéht lower quadrant appendiciﬁis zone and
outside the appendicitis zone, that scan would.be |
interpreted as positive for appendicitis, with the potential
for perforation.

As far as the imaging technique, following
injection‘we start a dynamic series of acquisition'
sequences. This is the first acquisition sequence, which we
call our dynamic acquisition is 40 minutes of imaging. We
have 10 four minute frames, which we play back as an endlgss
loop cine; Which'I will show you later when we go into the
cases.

" This demonstrates the clearance of blood pool
activity, the renal excretion. And again, we're

concentrating on this area, which is clear through the 40

minutes of imaging. This happens to be from an 8 year old

female from the Phase 3 clinical trial.
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Following the dynamic sequence, we have the
patient get up and ambulate, void to try to empty the
bladder as much as possible. And we obtain high count
static images in multiple projections. In all studies we
included anterior oblique imaging in order to offset a
potential area of‘uptake in the appendix against the normal
biodistribution in the blood vessels, or sometimes eﬁen in
the bone marrow. As yéu can see, thése images are extremely
clear, with low background.

This is the first case I would like to show you.
This is going to demonstrate the focal uptake pattern. This
is one of the stétic images from the dynamic sequence. If
we play this dynamic sequénée, this will run ﬁs thréugh thé
first 40 minutes of imaging, and this is basically how we
interpret the studies. As you see as the image will play
frame by frame, you can see the appendix showing up guite
rapidly with high intensity.
| Following Qoiding we}obtain a high count planar
image, as I mentioned before. I think on the next planar
image ydu will be able to see the appendix. Agaiﬁ,.focal
uptake, right lower gquadrant, asymmetrical. It persists
throughout imaging. This is a typical positive case. This
is a 43 year old female who presented with atypical signs
and symptoms of appendicitis, and ended up having a

perforated appendicitis.
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This is another typical appendical péttern that we
see on these types of scans, which is ﬁhe linear uptake.
This was a 17 year old male that presented with atypical
signé and symptoms. And this patient'went to surgery
following the positive LeuTech scan, and had a long
retrocecal appendix measuring 9 cm in length.
This next case is the diffuse pattern of uptéke of
LeuTech within the appendicitis zone. And if we start this
dynamic sequence, wé will see that there is abnormal uptake
appearing immediate éfter injection, spreading out in the
right lower guadrant, even extending out into the left lower
gquadrant somewhat. This was a 61 year old female, who at
sufgery had appendicitis With phlegmon, énd lots of
perioappendithal inflammation.
| .This next case is a 34 year old female présenting
with atypical signs and symptoms of appendicitis. I shbw
yOﬁ this case only to show you the lower ends of the extreme
of uptake of LeuTech. But still, clearly there is abnormal
LeuTech accumulation, greater in the right than the left.
An additional finding on this scan of a focal uptake in the
right lower pelvis. This patient at surgery had perforated
appendicitis with a drop abscess in the pelvis. So there is
very good anatomical and image correlation in this study.
I would like to show a couple of cases now to

illustrate the impact that LeuTech has on patient management
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in patients from the Phaée 3 clinicél trial.i)This is,a 26
vear old female, who upon presentation, the surgery felt
that without the availability of any other imaging tests,
which was part of the protocol, that this surgeon woﬁld
probably operate on this patient. |

This patient was enrolled into the LeﬁTéch
clinical trial, had a negative scan for appendicitis;
Management was altered. The patient was discharged home,
and ended up not having any appendicitis. The abdominal
pain resolved within a couple of days. This illustrates the
potential for LeuTech to avoid unnecessary surgeries.

| This case is 26 year old male, again presenting

with atypicai signs and symptoms of appendicitis. Withéut‘
Ehe benefit‘of having other imaging studies'availabie to
this surgeon, this surgeon felt that. the patient éould
‘prbbably be sent home with careful follow-up. The patient
was enrolléd into the clinical trials. The LeuTech scan was
positive for appendiéitis. This is a four minute image,
four minutes after injection. - We see the appendicitis; 20
minutes. At 40 minutes it becomes more clear after the
clearance of‘the blood collectivity.

The patient went to surgery. The surgeon reported
evidence of a normal appearing appendix, but there was
mesenteric adenopathy. I went to the pathology lab,

retrieved the specimen, put the appendix under the gamma
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‘camera next to the lymph nodes, and there was radioactivity

in the appendix. The pathology report came back,
appendicitis and reactive nodal hyperplasia.

A couple of points here. There is a management
point here in that LeuTech has the ability to avoid>sending
a patient home with appendicitis. So this is a reverse
management case. The other point here is that LeuTech,
since ith a physiologic imaging agent, has the potential to
diagnose appendicitis or other infections earlier than the‘
appearance of morphoiogic changes.

This last case happens to be a false positivevcase
for appendicitis. This patient was a 34 year old male
presenting with‘étypiCal right lower quadrant pain. UAnd in‘
this‘study there is a focal uptake just above the bladder.
There‘is some low grade right lower quadrant uptake. And
this was interpreted as positive for appendicitis. |

| This patient went to surgery and ended up having
Crohn's disease of the terminal ileum with obstruction. So
this demohstrates that we do have false positive studies
with LeuTech; but the white cells will go through other
areas of inflammation. It's a false positive for
appendicitis, but it's actually a true positive for surgical
disease.

In my experience as a nuclear medicine physician,

I would like to sum up my experience with LeuTech. Our
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overall experience at our center has been extremely
favorable. We have found that this.test is very simple to
perform by nuclear medicine standards. It is safe. It does
not require blood handling, therefore it lowers the risk of
passing on.infections such as HIV aﬁd hepatitis.

These imagesAfor nuclear medicine staﬁdérds are
very easy to interpret. This test clinically providés very
rapid and diagnostic results in what I might is a difficult
group of patients with equivocal presentation of
appendicitis. Overall, at our institutibn we found that
this pfoduct has improved patient management.

To daté, I still have the surgeons in our
institution and the emergency room, I might add, still

requesting the fast nuclear medicine scan, which is the

- LeuTech. So in summary, this is a product that would be

very beneficial to add to the nuclear medicine community.

Next I would like to turn the podium over to Dr.
McElvany, who would iike to review the clinical results.

Agenda Item: Clinical Development Program - Karen
McElvany, Ph.D., Director, Clinical Affairs, Certﬁs
Internationai Inc.

DR. MC ELVANY: Thank you, Sam. My purpose this
morning is to provide a brief summafy of the LeuTech
clinical program. ‘As Qutlinedkhere, we have studied a total

439 subjects with LeuTech, subjects in the Phase 1, 2, and 3
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studies that Palatin carried out, in addition some
preliminary work on their physician's IND, as well as some
work done in Europe. And then more recent work done on the
osteomyelitis IND on looking at'efficécy in osteomyelitis,
and a repeat dosé HAMA study. |

The Phase 1 study was performed in 10 healthy,
normal volunteers to evaluate safety, biodistribution, and
calculate radiation dosimetry. We had no adverse events
reported, and no clinically significant changes in vital.
signs or clinical laboratory measurements that werevrelated
to LeuTech. | |

The radiocactivity was excreted primarily in the
urine. And at one hour after’injéction, most of the
radioactivity, or 45 percent was present in the liver. We
used the biodistribution data to calculate radiation
dosimetry, and the target organs are outlined here -- the
spleén, liver, kidneys, and bladder -- with anleffective
dose equivalent of 0.068 rem/mCi. These radiation doses are
comparable to those of other nuclear medicine procedures,
and are also quite cOmparable to those for abdominal CT.

Our Phase 2 and Phase 3 appendicitis studies were
carried out in patients presenting with equivécal signs and
symptoms of appendicitis. The Phase 2 study was carried out
in 56 patients at 2 centers in the United States. 1In this

study our gold standard for comparison of the LeuTech
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diagnosis was the final institutional diagnosis, which was
based on surgery/pathology results in patients who underwent
surgery, or in one month clinical folldw—up in patients who
did not undergo surgery.

The Phase 3 pivotal study was very similar in

design to the Phase 2 study. It was carried out in 203

‘patients at 10 centers in the U.S., and again the gold

standard was the final institutionalvdiagnosis, surgery
results, or in cases that didn't go to surgery, 2 week
clinical follow-up.

Inclﬁsién criteria were very similar for both
studies, males aﬁd females of all age groups. In the Phase
2 study our IOWer agé limit was 8 years, which was‘put dbwﬁ
to 5 years for the Phase 3 study. All patients presented
with right lower quadrant pain and equivécal presentation of
acute appendicitis as assessed by the referring surgeon
based on the absence of typical signs, symptoms or history.

Patients were presented with one or more of the
list of equivocal signs and symptoms shown here:»atypical
history>of symptoms; atypical physical exam; temperature
less than 101 degree; or a white blood cell count of less
than 10,500. In fact, the vast majority of our patients had
more than one of these equivocal signs and symptoms.

Major exclusion for the studies were also quite

similar. Pregnancy and nursing women were excluded from
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 both studies. And in addition, in Phase 3 we excluded a

known diagnosis of pelvic inflammatory disease. We also
excluded patients with two or more hospital admissions for
abdominal pain within the preceding six months that was
unresolved, and patients who had'already undergone CT for
the work-up of their current episode of abdominal pain.

The Phase 3 clinical trial design was based on
primary efficacy indicators of sensitivity and specificity 7
of the blinded readers' evaluations. And the statisticai
evaluation was performed using a 95 percent one-sided
confidence interval. |

Secondary efficacy indicators included the

‘accuracy, positive and negative predictive values of the

blinded readers' evaluations, as well as all of the efficacy
evaluatioﬁs for the site investigations. We also looked at
intended clinicai management, and likelihood of appendicitis
as assessed by the referring physicians.

Dosage of LeuTech was the same for both studies,
the adult dose 10-20 mCi of Technetium containing 75-125
microgram of antibody. In.pediatric patients we scaled the
dose on a body weight basis as 0.21 mCi per kilogram of body
weight, with a maximum of 20 mCi in a large child. |

Image acquisition has already been gone over by

Dr. Kipper. Simple planar imaging, dynamic images, followed

by a series of static planar images. We permitted in the
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protocol any additional imaging or SPECT imaging at the
discretion of the investigator.

The images we obtained in the Phase 2 and Phase 3

studies were read by the site investigators, and also by

blinded readers. All readers read the images as either
positive or negative for infection, and we permitted no
indeterminate reads. Images that were classified as
positive for infection‘were then further classified as
either appendicitis or other infection. And in Phase 3 we
also asked the readers to indicate the time the image first
became.positive.

Our blinded reads were managed by an independent.
core laboratory. We had three blinded readérs.who were
otherwise participating in the study or associated with any
of the sites, and the readers read the iﬁages independently.

The readers were presented with no clinical
history of symptoms in Phase 3, however, in Phase 2 we did
provide the reader with the equivocal signs and symptoms
that were checked on the entry criteria. Readers did get
general demographic information, and they were provided the
images on computer monitors, as were the site investigators,
and permitted to look at the dynamic images as endless loop
cine displays. |

We also looked at patient management plans in

these studies. We asked the referring surgeons to complete
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a questionnaire prior to the LeuTech imaging ihdicating
first of all, the likelihood of appendicitis based on a five
point scale, and also their intended treatment plan,
choosing between surgery, admit for ciinical observation, or
send home, We then asked the sﬁrgeons to complete the same
questionnaire following review of the.LeuTech imaging
results, but prior to any further testing or treatment of
the patients.

Now onto some results of our studies. In Phass 2
we enrollsd 56 patients, ranging in age from 9-77 years,
with 15 patients in the pediatric age group. We had a 50-50
split in patients that had appendicitis, and did not have
appendicitis. Of the 28 patients'With appendicitis, 9 had
perforated appendix. And of the 28 without appendicitis, we
noted 7 other infections.

Efficacy results are presented here for the Phase
2 study. For the blinded readers the aggregate rsad for the
three readers, and also for the site investigators. You can
see the results are quite encouraging, with high accuracy.
and sensitivity for both the blinded readers and the site
investigator, and the data provided a basis for the déSign
of our Phése 3 trial.

In Phase 3 we enrolled 203 patients at 10 sites,

giving 200 evaluable patients. We had 2 patients who were

lost to follow-up, and 1 pésitive patient who went to
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surgery prior to completion of the fequired minimum of 30
minutes of imaging.

We had fairly even good distribution of enrollment
among the 10 sites, with 6 sites enrolling between 19»and 39
patients. vOur age range here was 5-86 years, with 49
patients in the pediatric age group. And our split between
appendicitis and not appendicitis, we had 59 or 30 percent
patients with acute appendicitis, 13 of them perforated, and
141 er 70 percent of the patients presenting with a final
diagnosis of no appendicitis, and within that group, 23
other infections were noted.

We designed our protocol to enroll patients with

“equivocal signs and symptoms of appendicitis based on the

absence of the classical signs and symptoms of design.

However, to evaluate whether we had a truly equivocal

population, we then looked at the distribution of Surgeon's'
estimates of likelihood of appendicitis on their pre-scan
questionnaire, as well as the prevalence of their choice of
admit for observation as an intended clinical management
plan.

This graph shows the distribution of the number of
equivocal signs and symptoms that the patients presented
with for thebPhase 3 trial. You can see that 92 percenﬁ of
the patients enrolled_with 2 or more eguivocal signs'and‘

symptoms, and approximately two-thirds enrolled with 3 or
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‘more equivocal signs and symptoms.

Looking at the likelihood of appendicitis as
assessed by the surgeons prior to the LeuTech study, you can
see ﬁhat 85 percent of the patients fall into the middle of
the spectrum here, in the 20F7§‘pereent likelihood range of
appendicitis.

And lastly, if you look at the pre-scan intended

clinical management assessed by their surgeons, 60 percent

of the patients planned for admit for further observation,
cases where the surgeon was not willing to make a decision
to go to immediate surgery, or feel comfortable sending the
patient home.

The age‘distribution‘of‘the patients in our Phase
3 are presented here. Again, we had 49 patients in the’
pediatric age range, 10 geriatric patients, and the
remainder in the.adult age group.

| Again, LeuTech imaging was just simple planar

imaging. SPECT was not required, and it was optional, as_I_
mentioned, in the protocol. 1In fact, in our 203vpatients,
we only had 9 patients who underwent SPECT, 8 of those being
at a single gite. And we did not include the SPECT images
in our blinded reads.

Time to first positive image is actually quite
fast with LeuTech, permitting our fairly rapid diagnosis of

disease. As shown in this graph, 50 percent of the patients
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had a positive image within the first 5 minutes of
injections of LeuTech, and greater than 90 percent were -
positive within 50 minutes after injection.

Efficacy results for the Phase 3 study are‘
outlined here. Again,'these are the aggregate reads for the
three blinded readers., And I would like to point.out that
we had quite high concordance between the pairs of readers,
with concordance rates ranging between 88-90 percent.

You will note that for the site investigators, the
numbers are somewhat lower. That's because the first two
patients at each site at other.than Dr. Kipper's site, which

was the lead site, were excluded from this analysis, because

‘they were considered training cases where the investigator

was permitted to review their interpretation with Dr.
Kipper.

| I would like to point.out the high accuracy for
LeuTech that was quite similar between the site
investigators and the blinded readers; 88 percent for the
blinded readers, 87 percent for the site investigators. A
sensitivity of 75 percent for the blinded readers; 91
percent for the gsite investigators. And corresponding
specificity of 93 percent for the blinded readers, and 86
percent for the site investigators.

I would especially like to point out the high |

negative predictive values of 90 percent'for the blinded
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readers, and 96 peréent for the site investigaﬁors.

We also calculated 1ike1ihooa ratios for the
efficacy data for our Phase 3 as presented here. We found
that the odds that an investigator would correctly diagnose
appendicitis with the LeuTech were 6—13 times greatér than
the pre-test odds of appendicitis. And likewise, we found
that the odds that an investigator would miss a diagnoéis
with LeﬁTech was reduced one-ninth to one-third times the
pre-test odds.

This slide compares the blinded review results for
both the Phase 2 and the Phase 3 studies, which you can see
are quite comparable, but actually somewhat higher for the
Phase 3 study. And then this slide compares the site
inveétigator results for the two studies. Again, the
accuracy was essentially equal for both studies, and the
very high negative predictive value of 96 percent for both
of the studies.

Looking at some of thé patient management data,_
this shows the surgeons' estimates of likelihood of
appendicitis before and after the LeuTech scan. This is in
patients with appendicitis.

ROC curves were generated to compare the surgeoné’
estimates of likelihood of appendicitis before and after the
scans. And we saw a definite improvement after the scans,

with the area under the curve increasing from 0.81 to 0.95.
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" The difference between these two curves, which is assessed

by comparing the areas ﬁndér the curves was significant,
with a P less than 0.0001. |

In comparing intehded clinical management as
assessed by the surgeoﬁ in patients with appendicitis, you
can see here that.we had three patients who shifted from a
plan of send home prior to the scan, to a plan of
appropriate surgery following the scan. We also had 25
patients who shifted from the admit and observe plan,‘to a
plan for immediate surgery.

I would like to note that 1 of tﬁe 2_pétients for
whom send home was still a plan after the scan in fact had a
positive LeuTech scan. N

Looking at the intended clinical management
differences for patients without appendicitis, it is
important to note that roughly half of the patients who were
to be admiﬁted for observation prior to the scan shifted to
an appropriate plan of send hoﬁe after the scan.

There were approximately equal numbers_of patients
planned for sﬁrgery before and after the scan, buf these
were not the same individual patients. And in fact 4 of the
13 patients post-scan who were planned for surgery, actually
required surgery for bther conditions. |

In summary of the clinical management data, we

found a definite favorable impact of LeuTech on the
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" management of our patients; 74 of 189 patients, or

approximately 39 percent we found favorable shifts. Some of
the key ones are outlined here; 25 patients with
appendicitis shifted from a plan to admit for observation,
to a plan of immediate surgery;'}Webhad no patients with
appendicitis shift away from the appropriate plan of
surgery. And we have 39 patients without appendicitis who
shifted from an admit and observe plan, to send home. And
the different between these pre- and post-scan management
data was highly statistically significant.

I would like.to now briefly summarize the overall
safety for our LeuTech database. Our safety measurements
included: adverse events, clinical laboratory measurements,
vital signs, and assays for Human Anti-Mouse Antibody, or
HAMA formation. The overall summary of safety is provided
for 439 subjectsi This includes all subjects in the Palatin
INDs and in other studies; 393 of these subjects were
included in the BLA filing. An additional 46 subjects were
sunmarized in our 120 day safety update to the BLA.

We had 202 males and 237 females in these
patients, with a mean age of 34 years, age range from 5-91.
The mean entibody does in this group in our total population
was 120 micrograms, with a mean radioactive dose of 14.5
mCi.

Age distribution is shown here. In this total
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population we had 66 pediatric patients, 30 geriatric
patients, and 343 patients in the 18-64 year age range. -

Overall incidence of adverse events in this
population, we had 30 of the 439 subjects experience'a total
of 39 adverse events. None of these were serious} and all
were classified as mild or moderaté in intensity, except for
a single moderate to severe case of injection site péin.

The overall incidence of adverse events is
presented here using the Costart(?) Standard Dictionary
terminology. The most commonly observed adverse event was
vasqdilatation;vwhich in fact was reported as flushing or
hot flashes by the investigators on the case réport form.
This was reported in 11 subjects or 2.5 percent. It was a
relatively transient effect that resolved without
intervention, and in no cases was associated with.any
hypotension. We observed dyspnéa in 4 patients, or 0.9
percent of the total population, and all.other'adverse
events in less than 6.7 percent of the patients.

Adverse events that were classified by‘the
investigators as possibly or probably related to LeuTech are
outlined here. That included 20 adverse events in 14
subjects. And again, the only adverse event that was of a
percentage gfeater than 1 percent was the vasodilatatioﬁvor"
flushing in the 11 patients.

Clinical laboratory measurements were obtained in
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4 of our clinical trials in a total of 242 subjects.
Investigators were asked to assess clinical significance of
any laboratory changes, and they noted 7 clinically
significant changes in 4 subjects, or 1.7 percent of our
population. These were classified as a lab error in one
case, related to patients' underlying disease in two cases.
And there was only a single case that it was impossible to |
rule out any possible effect with LeuTech, and this was some
elevated liver enzyme in a patient that resolved
spontaneously withouf any intervention. |

Vital signs were measured in six of our trials in
a total population of 383 patients, including pulse rate,
blood préssures, and oral body temperature.' We looked at
mean vital sign changes from baseline and noted several
statistically significant changes, however, all of these
changes were very small in magnitude, and of no clinical
relevance.

The protocol-defined clinically significant
chénges in vital signs is outlined here: 'systolic blood
pressure changes greater than 35 millimeters; diastolic
greater than 25 millimeters; or pulse rate changes greater
than 20 beats per minute. Clinically significant changes
according to these criteria were noted in 20 subjects,
changes in pulse rate in 12 subjects, and changes in blood

pressure in 8 subjects. And in no cases were these vital
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‘sign changes attributed to LéuTech.

We also looked at HAMA response following
injection of LeuTech. This evaluated in three studies in a
total of 54 subjects. It has included a 30 subject normal
voiunteer study specifically designéd to look at HAMA
response. Also wé recorded HAMA measurements in 20 patients
in the Phase 3 appendicitis trial at FDA's request. ‘And
there 4 patients in the early investigator IND work that
also underwent HAMA measurements. HAMA levels were measured
at baseline, and at 3-4 weeks after injection in all of

these studies, and no positive responses were noted in any

" of the subjects.

In summary then, we found that LeuTech is

effective in two clinical trials for diagnosing and ruling

out appendicitis. The results of our pivotal Phase 3 trial

corroborated the earlier Phase 2 results. The acéuracy of
blinded readers of 83-89 percent was quite consistent with
that of the site invéstigatorS'at 87 perceht. And we also
found that the LeuTech scan had a favorable impact on
intended clinical management. |

LeuTech we found to have an excellent safety

profile, with no serious side effects. We had only 30 of

439 subjects experiencing any adverse events. None of these
were serious, and 20 AEs in 14 subjects were considered

possibly or probably related to LeuTech. Flushing was
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¥eported by 11 patients, or 2.5 percent of our population,

and no other adverse events had incidences over 1 bercent.
We also noted a minimal incidence of clinically significance
changes in vital signs or clinical laboratory measures, and
no HAMA‘response.following a singlevinjection.

In conclusion then, LeuTech has been shown to be a

safe and effective diagnostic agent for diagnosing and

ruling out appendicitis in patients Presenting with

equivocal signs and.symptoms.

Now I woula like to turn the podium back over to
Mr. Putnam. |

Agenda Item: Conclusiqn - Charles Putnam, Chief
Operating Officer, Palatin

,MR‘ PUTNAM:  Thank you, Karen.

I'm supposed to present our‘conclusions, which I
would think would be evident by now. We, the sponsor, havé
concluded that LeuTech, in the hands of inveétigators, is
accurate in the patient population studied. It was useful
to rule out appendicitis with a negative predictive valuevof

96 percent. The safety profile was excellent. The product

appears to be safe.

And we conclude that it improves patient

management, allowing clinicians to accelerate surgery in

~patients who require it, and to safely discharge patients

who do not. Therefore, we believe that the data we have
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"préSéﬁEéd'sﬁpports1the'indicati0n which we propose.

Perhaps this would a good time now to take
questions if there is any clarificatioh'required. No
questions? Thank you.

DR. PONTO: Are there any.clarification'questions
from the committee at this point iﬁ time?

DR. HOOVER: [Question off mike. ]

MR. PUTNAM:» Dr. Kipper, would You address that
question, please?

DR. KIPPER: The routine sequence of imaging

included a 40 minute dynamic imaging sequence where the

vpatient is lying comfortably supine on an imaging table.

Following that 40 minutes, the.patient gets off the table,

ambulates, is asked to void, and returns for a set of high

count planar images on the same imaging table, which take

about 20 minutes. And if any additional images are
required, that's up to the discretion of the investigator.
| DR. HOOVER: You can.diagnose 50 percent
appendicitis in the first a minutes, 90 percent at the 50
minute scan. So what is the average patient going to have
to go.through to get to that point?

DR. KIPPER: The protocol requires that the
patient compiete the first 40 minute dynamic imaging
sequence, and the whole set of planar imaging sequence; By

that time we are roughly 70, 80, 90 minutes. TIf you
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remember that curva‘——‘if you could bring up that curve
again on the first positive. 1In 90 percent of patients the
appendicitis will show up by 48 minutes. And we pick up the
other 10 percent generally within 90 MinutesJ

We feei pretty comfortable that if the scan is
unequivocally negative after the first dynamic sequence, and
after the first set of planar images generally at 90
minutes, that we feel comfortable stopping the imaging
bprocedure and calling it negative. So you will get your
answer in 70-90 minutes; sometimes sooner if it's
unequivocally positive; |

DR. WHALEN: A follow up question while Dr. Klpper-
is still there. Perhaps he might be best to answer it. We
are talklng then time. from injection. But the more
pragmatic question would be from time of decision, or T
guess better put; from time of non-decision of appendicitis
to time of interpretation of test in patient, decision-
making as to go into OR or not, what is the cumulative time
there?

DR. KIPPER: Well, it depends on if it's during
the night or during the day. At night you have to call in
the nuclear medicine technician. But assuming the nuclear
medicine téchnician'is in the department, the ER calls us,
from that t1me it would take about a half hour to prepare

the product, and about on the average I think it was 80
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minutes to perform the scan. So that would be the average.

In some cases you could stop earlier, and_in very
few cases would you go beyond that. Does that give yon a
rough idea? So I would say on the average, 80 plus'So.

bR. WHALEN : .Yes, that does, thank you. A second
guestion that might best be Dr. Freiberg(?), bnﬁ you can
decide after I ask it. The gold standard was the |
institutional diagnosis, which I assume is going to be
highly keyed upon the pathologic report. Over the last five
years if our computer system is anywhere near right, of 107
appendices thaﬁ I have taken out, I had 3 that I would have
been convinced were normal at the time of‘surgery, but due
to what I consider pathoiogic’beneficence, were read as
acute appendicitis.

Was there an attempt to look aﬁ post-operative
diegnosis written in the brief post-operative note versus
pathologic report, and if so, was there a disccrdancy?

DR. MC ELVANY: We did look at both surgery report

and pathology report. And we took the pathology report as

being the gold standard if there wasg a discrepancy. And I
think we only had one or two cases where there was a
discrepancy. There were a couple of cases where the surgeon
thought the appendix looked normal, but the pathology report'
was early appendicitis.

DR. TULCHINSKY: I noticed that there hag been
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some‘dfopvin neﬁtfqphils and leukocyte count. .Were any‘of
the patients.studied, neutropenic by any chance?

DR. MC ELVANY: ©No, we studied no neutropenic
patiénts at all. The lowest white blood cell count T
believe was apprbximately 4,000 in the patient population
that we studied.

DR. TULCHINSKY: That was by chance? It was not
by exclusion?

DR. MC ELVANY: It was not by exclusion. I think
it was prQbably by the fact that patients with appendicitis
are not likely to -- | |

DR. TULCHINSKY;’ Unless they are off the
chemotherapy or something like that.

| DR. MC ELVANY: Right.

DR. AMENDOLA: When the studies are done at night,
the studies are feadvby the nuclear medicine physician at
home or come to the hospital? How is that done?

DR. KIPPER: Right. 1In our department, we are far
enough from a centralized radiopharmacy that we have what
you call a hot lab. We label all of our products. So day
or night the technologist comes in and prepares this kit.
Now for labeled white cells it would take two hours to
prepare, including drawing the blood, spinning down the
r,blood, separ§ting the white cells.

But with product it's a simple formulation that
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any‘nUCIéar médiciﬁe technologist, ahy nuclear medicine
department could perform, and it takes about a half_hour to
perform. And the product has a very long shelf life, so any
nuclear medicine department could stock thig product;

DR, AMENDOLA: In the interpretation of the study
is done -- | |

DR. KIPPER: Immediately. Are you talking.about
interpretation at night? Yes. I think most radiology and
nuclear medicine departments now have teleradiology system;.
And with our teleradiology systems, basically we are
'interpreting these scans the exact same way we would
.interpret them iﬁ the hospital,‘and‘that’s‘basically on the
compﬁtér; Whefe you can could adjust contrast, and look at
the endless loop cine.

DR. AMENDOLA: And those are certified?

DR. KIPPER: They are.certified.

DR. PONTO: Are there any other questions from the
committee for points of clarification only at this point?
Not discussion points, just clarification.

DR. BLUMENSTEIN: I'm still interested in the
outcome measure here of diagnosis of appendicitis. And
there 39 patients that were classified as not having acute
appendicitis by your pfimary diagnostic}classification,vwho
were by the pre—scah, classified as admit for Observation,

but post-scan were sent home, or the recommendation was send
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‘home.

Suppose one of those patients went home and
subsequently developed an acute appendicitis perforation and
so forth. What happened? How does that patient show up in
these tables? |

DR. MC ELVANY: We actually did track the follow-
up in all of our patients, and we had no patients that went
home, and then first presented back with appendicitis. T
believe I have a back-up slidevthat I could put up there,
slide 115. We had six patients who had false negative
LeuTech scans, and noné of them were actually sent home.
They all went to appendectomy, most of them on the same day,
one,’two days later. ' So we had no one that was sent home,
and presented back to the hospital with appendicitis.

| DR. BLUMENSTEIN: Well, what I'm interested in,
are these patients then in the analyses classified as
positive for appendicitis?

DR. MC ELVANY: Their final diagnosis is positive
for appendicitis.

DR. BLUMENSTEIN: And no patient who went home --

DR. MC ELVANY: Presented back with appendicitis,
correct.

DR. HOOVER: This is a follow-up question about
the imaging.k I guess I'm concerned about an 8 year old kids

who is asked to be still on a table for 90 minutes, or 50
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minutes, and then you're going to let them get up and moveb
around, and then do the completion films. And you don't
sedate these kids, is that correct? Bécause sedation makes
it difficult for us to then do subsequent abdominal
evaluation. |

I guess my question is, is it necessafy.for the-'
kid to be still to exclude bias and reasocnably interpret the
study?

DR. KIPPER: It's very helpful to have that child
keep still to interpret the image, but from what I
understand there were no images in the clinical trials that
were evaluated by the blinded readers or the site readers
that féit that‘any‘movement artifact hindered‘the
interpretation’of the study. Actually, I would say that
most of the children held pretty still. They had-ﬁheir
parents with them. They were aétually quite cooperative.

And correct, sedation was not requiréd.

DR. AMENDOLA: You don't have to be still?

DR. KIPPER: You do not have to be still for the
full 90 minutes. 1It's basically for the first 40>minutes of
imaging. And then we give them a break. When they come
back for imaging, we have about another 20 minutes of
imaging, but there are 5 images in that sequence, and the
image’pakes,abqut 2-3 minutes. So they can have a break.in

between those. So the longest time they hold still is 40
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minutes.

DR. TULCHINSKY: In reference to chemistry and
formulation, I have a question. I see that after 1ncubat10n
the volume is brought up to the des1red by using ascorbic
acid. Is there a partlcular reason for that? 1It's not
routine for us to keep that, for example, in the
radiopharmacy. 1Is normal saline just as good? Could I have
a comment on that, please?

DR. SMITH: The ascorbic acid servesg a two—fold
purpose. »First all, to dilute the preparation up to a

workable, easily handed volume for injection. The second

purpose is it does serve a stablllzer durlng the shelf life

of the reconstituted material.

DR. TULCHINSKY: As a quick follow-up, how long
and what would be the difference if one were to reconstltute
the volume with normal saline?

DR. SMITH: 1 don't have that data. wWe have

‘typically reconstituted with ascorbic acid both in our

- laboratory studies, and throughout the material that was

used in the clinic,

MR. PUTNAM: May I just add that the ascorbic acid
that is necessary for reconstituting the LeuTech is included
in the LeuTech kit.

‘DR. PONTO: We are trying to limit the questions

right now to just clarification from the sponsor. Dr.
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Abramson.

DR. ABRAMSON: This is a follow-up question. ‘Many
of my patients are severely neutropenic, and the question of
appendicitis is a very serious one. How would this product
be used in those patients? 1Is it possible to use it in
these patients? | | |

DR. MC ELVANY: Since we haven't studied it in any
patients that are neutropenic, we don't really have an
answer. We don't have any reason to believe it wouldn't
work, but we don't have any data to tell you that it does
work.

ThlS is a summary of the whlte blood cell counts

'of presentlng patlents There were between 4,000 and

11,700, and no one presenting with clinical neutropenia. We

- had 5 patients who did have white blood cell counts below

their institution's lower level; but not clinically
neutropenic, all negative cases, and we were able to get
good images. But we didn't have any positive cases in that
patient population.

DR. KIPPER: I just have one comment, which would
basically compare LeuTech to labeled white blood cell
imaging. And this would incorporate broad infection imaging
and appendicitis. With our existing techniques in nuclear
medlcrne 1nfectlon scan is performed by 1abe11ng white blood

cells. 1If there are not enough white blood cells to label,
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Wekcéhhbt4pefform that tééhnique.

So in a child which you have suggested having a
scan, the existing technique, we would not be able to
perfbrm with a white count below 3,000 say. . With LeuTech --.
now I don't know this for sure -- it could be used in that
patient, butvtheoretically LeuTech labéls white cell

neutrophil already at the site of infection. 1In a

neutropenic patient, if there are neutrophils at the site of

infection, it is basically indépendent of circulating
neutrophil level. Sé we would anticipate that in
neutropenic patients, ﬁhat this might be able to be used.

DR. ABRAMSON: A follow—up question. The
radiatioh dose of this study compared to radiation dose for
CTs?

.DR.vMC ELVANY: I compared the doses that we had
for LeuTech dosimetry, here shown 4.6 effective dose
eqﬁivalent, and 6.9 in milliciverts(?) to some literature
values for abdominal CT, and You can see they are fairly
comparable in the two age ranges, less than 10 years, and
11-18 vyears.

'DR. LINKS: A quick clarification on the fraction
of the blood radioactivity that is associated with
neutrophils. That number was 14-50 percent. I'm assuming
that in the case of the lower end there, what "gaves" you is

the rapid blood clearance of the radiocactivity that is not
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‘associated with‘neutropbils.' Is that right, or not?

In other words, you had a very nice target to -
background ratio. If I said; heck, I only have 14 peréent
of the blood rad10act1v1ty associated w1th neutrophils, that
wouldn't necessarily be a good message So it must be that

vou have relatlvely rapid clearance of the activity not

associated with the neutrophils relative to that associated

with the neutrophils}

DR. SMITH: That is a reasonable explanation for
the reason. 1In addition to that, remember that only a
fraction of the labeled neutrophils are required to be
localized in an area of 1nfect10n but it is a very
reasonable hypothe81s

DR. HAMMES: A formulation question again. As a
nuclear pharmacist,kI can say if we have‘to incubate
something 30 minutes at 37 degrees C, we aren't geing to get
a dose out in 30 minutes. 1It's going to be more like an
hour in the alutogenerator(?), and then incubated after you
make it, and then do the Qc, and then dispense it and do
your documentation, and put it out.

But a bigger question is how critical is that 37
degrees C, and what kind of variation is acceptable? 1In my
lab it takes us an hour or more to equilibrate a heating
block for water bath from room temperature to 37 degrees C.

DR. SMITH We have found that typically there is
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a considerable imprbvement, or abconsiderable leeway built
into the 30 minutes, however, we have recommended that as an
approach forward. wWe typically have supplied heat-a-blocks.
And for example, those get up to temperature at 40 degrees C
in abbut 4 minutes. And we havé done a study, which I don't
have a slide for here, where we have lboked at the labeling

over time. There is probably for example, on a conservative

basis, a plus or minus 5 minutes built into that time, and

plus or minus 2 degree built into the temperature range.

DR. PONTO:. Does that conclude all the questions
for clarification from.the committee? At this point in time
if the agency is ready to proceed, we will go ahead with the.
agency's presentation. |

| Agénda Item: FDA Presentation: Products Review -

Chana Fuchs

DR. FUCHS: Good morning. I will start with a
véry brief introduction of the preoduct, and then Drs.
Martynec and Lindblad will continue with the clinical part
of this presentation.

Thls first slide introduces the review team
working on this license application.

The product LeuTech is a kit for preparatioh of

Technetium labeled RB5 anti-CD15 monoclonal antibody

inpendedyforyIV a@mlnis;ratlppwéfterwreconstitution and

radiolabeling. Each kit contains one reagent vial with 0.25
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mg of lyophllized partially reduced RTS murine IgM antibody’
and ex01p1ents and 2 mL ampule of ascorbic acid for
injection to be used as a diluent. | |

Now this is the proposed indication directly from
the BLA. "LeuTech .is indicated for the diagnosis of
appendicitis in patients with equivocal signs and.symptoms;
It is useful to rule out appendicitis in patients presenting
with equivocal diagnostic evidence. "

The monoclonal antibody, RB5 anti-CD15 is a murine
IgM. This is a cartoon of a partially reduced, labeled IgM.
vIng are pentameres. They therefore contain ten sites for
interaction with the target antigen. RBS'IgM isvpartially
reduced to all itwto complex with the Technetium label. And
the reduction process releases free cell hydrase for
reaction with the Technetium and formation of the.v
radiolabeled Tech antibody complex.

Now this is just one example of a partially
reduced and labeled lgM antibody. There are many other
sites in the molecule which can be reduced durlng the
partial’ reduction reaction. And additionally, I'm only
showing for ease of bresentation, two Technetium molecules
complex to this IgM, but a larger number of Technetium
molecules may actually be binding. Now if licensed, RBS
anti-CDlS would‘be‘the first IgM to be licensed er use in

patients.
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”The térgé£ aﬁtigén to which this monéélonal
antibody binds is CD15. Now this is a branched
oligosaccharide known as Lacto-N—neo—fucopentaose IIT that
can be found on glycoplipids‘and glycoproteins expressed on
the cell membrane. Now this carbohydrate structure defines
the CD15 family of antigens. CD15 is an adhesive

carbohydrate moiety that can bind to itself, as well as to

other carbohydrates. It is important in cell-cell

recognition, migration, and in mediating fibrocytosis of»
geocytal(?) activity, and hemotoxsis.

CD15 is reported to be strongly expressed by
neutrophils, e081nophlls monocytes, and normal myeloid-
precursor cells. Activated T cells and Reed- Sternberg cells
also have been reported to express CD15.

Now in the literature information on CD1s can also
be found under these names, and all of these refer to a
carbohydrate antigen in which the immuno-dominant structure
is the oligosaccharide I showed you in the previous siider

The rationale for using this antibody to assist in
diagnosing eﬁuivocal appendicitis is that appendicitis is
associated with a neutrophilic infiltration of the
muscularis, and also usually the appendix mucosa. Now the

Technetium-labeled RB5 IgM antibody binds the CD15 epitomes

on the neutrophils found at site of infection or

inflammation, allowing imaging of these sites.
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Manﬁfééturing of ﬁhis’mbnocloﬁal antibody occurs.
at a number of sites. Palatin, the sponsor of the BLA is
responsible for and controls all steps in the manufacturing
process, perfbrms QC release testing, and manufacturing and
filling are done by contract manufacturers. One contract
manufacturer makes the IgM drug substance, while a second
one manufactures and prepares the final drug product. .

Now currently there are a number of significant
outstanding manufacturing issues which still remain to be
resolved. Dr. Martynec will now continue with this
presentation. |

Agenda Item: Nuclear Msdicine - Lydia Martynec

‘DR. MARTYNEC: I will present primarily on ths
imaging aspect of the application, and Dr. Lindblad will
follow with the clinical portion.

| The primary clinical trials on the LeuTech product
consisted sf two trials,vthe 98004 trial, which enrolled 203
patients. That's the Phase 3 trial, in anbopen’label design.
trial. And the supportive Phase 2 trial, 97003, which
enrolled 56 patients, was also an open label design. Dr.
Lindblad will discuss these in greater detail.

As far as the LeuTech imaging agent, the ghost of
antibody itself was 75-125 micrograms. The radiolabeled
dose for the standard adult, the dose was 10-20 mCi of |

Technetium 99m radiolabel. The sponsor considered the
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"pediétrié age group as iess than 17 years old,vand that dose
was then scaled down to 0.21 mCi per kilo, up to a maximum
of 20 mCi.

The imaging protocol was standardized across all
sites, with a total image acquiéitibn of approximately 90
minutes. It consisted of two phases, the dynamic phase and
the static phase. The immediate dynamic acquisition phase |
selected 10 sequential image frames at 4 minutes each. Then
the patient ambulated for 10—15 minutes, voided. And then
static planar imagesvwere collected. There were 5 static
planar images collected: the supine anterior view, a sﬁpine
posterior view, a right anteriorvobliqge, and a left
vanteribrwobiique béﬁh éollected at a 25 degree angle, and
then lastly a standing anterior image view.

.Image acquisition was standardized so that the
anterior image was collected for 1 million counts, and then
all subsequent images were collected for the same period of
time. SPECT images were not performed routinely as part of
the protocol.

As far as the blinded reading protocol, as in our
guidance document, a blinded reading was performed by‘three
independeht blinded readers. But independent readers, I
mean that they were not participating in the Phase 3
 deVel9pm§pF’Qr9gram1‘»Reading was scored per each reader,

Reader 1, 2, and 3, and also an aggregate read was performed
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where the‘majority ruled, two out of three results.

The blinded readers were provided with demographic
information only, i.e., age, sex, height, and weight of the
patient, but no specific patient information was given. The
image sets were randomized. That is, the independent
contractor presented the images on a database in a
randomized fashion in standard format on the computer .
database.

And -an independent evaluation was carried out.
That is, independent, meaning that the images were read
independently by each blinded reader in a separate roem, and
then the results were locked. And the results were recorded
on’an eiectronic case report form that essentially the same
as the Phase 3 case report form that was in hard copy.

The blinded image evaluation report was
essentially as I mentioned, the same as the case reports'on
one hard copy, and it recorded results of the image uptake
regarding abnormal uptakes eeen, negative or positive. If
there was an abnormal uptake seen, the imager then recorded
the uptake pattern, and the location of uptake invthe so-
called appendicitis zone, which Dr. Kipper actually showed
previously. And the intensity of uptake, whether that
uptake was low, moderate, or high."

The blinded image evaluation report further

recorded the time that the scan became positive, that is the
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minﬁtee”into theystudy that the image beceme positive;
whether the uptake persisted throughout the study, denoted
as yes/no; the technical quality was noted; and then
finally, the LeuTech diagnosed was denoted as negative or
positive. If there was a positive diagnosis, it was further
classified as acute appendicitis or other infection.

As far as the reader training, training was given

. to both the Phase 3 investigators and the blinded readers.

It was the same training program, submitted prospectively.
It utilized eight caees from the Phase 2 trial, with a
pPresentation of six poeitive cases and two negative cases.
It specified criteria for image interpretation, and
disoussed some image pitfalls in the interpretation
appehdicitis.

| .Follow1ng this practice orientation session, the
readers then did a practice blinded reading 1ndependently of
15.Phase 2 cases. And following that, the resulte in their

image interpretation after their scoring took place was

~Jjointly reviewed with Dr. Kipper.

I'm quoting from the training manual from the
sponsor, instructions that were given to all readers were as
follows: "Read for highest sensitivity and negative
predictive value. Read with the mindset of being afraid to
miss the diagnosis of appendicitis. And search carefully

for appendicitis; do not give equivocal readings."
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As far as the submitted image database, of:the 263
patients that were enrolled, all 203 patients had images
collected by the independent contractor from the site, and
formatted into an image database that was submitted to us
for review. Of these 203 patient, 200 patients had digital
image data, and 3.had films that were scanned ih.‘ The
submitted database was organized for our viewing by eite and
patient number, and all 203 images were reviewed by myself.

The CDER image assessment was based on the
following: the adherence to the protocol; the completeness
of the dynamic and planar dataeet, that is collection of 10
sequential imageisets for the dyﬁamic phase, and all 5:
static imege sets; and then‘verificaﬁion or validation of
time that the image became positive.

Image quality assessment further looked at the
ease of image contrast and color display, which we were able
to do with ease whether the patient‘informatioh was redacted
from the images, i.e., the name and site number‘being
redacted, and that was performed. And then as I'mentioned,
the completeness of the data set.

Note that images were considered evaluable for
efficacy if they had a minimum of 30 minutes worth of
imaging. And this wae performed in 202»out of 203 patients.
As far as the completeness of the dynamic set, all patiehts

had dynamic acquisition, however, a complete data set
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'*eensiStihguéf 10 sequential images was found iﬁ 97 percent
of patients. So what I mean by that was of the patients
that were missing the complete data set, they had
approximately 5-9 images coliected instead of the 10.

As far as the completenese of the static data set,
it was’complete, that is consisting of all 5 views in 81
percent of the patients. The most commonly missing view wae-
the standing view. That, as you recall, was the last image
required in the imaging sequence. And on review of data
lists and comments made by investigators on images that were
missing, the standing view wasg likely due to patient
inability to tolerate the procedure due to pain.

- ’81x/out of 203 images that were evaluated from the

1mage database submitted to us were technically unevaluable

This graph depicts the time to positive scan, that
~is the true positive reading per reader, and depicts the
tiﬁe point at which each reader read the image as positive.
As can be seen by 30 minutes, Reader 1 read 79 percent of
the images positive; Reader 2_by 30 minutes read 82 percent
of images as positive; and blinded Reader 3 read 67 percent
images as positive by 30 minutes. He was the most
conservative of the three.

By 60 minutes you will note that all three readers
_aetuaily are reading over 95 percent of the scans as

positive. And then remaining few are imaged out by 90
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minutes, detected by 90 minutes.

Now I'm going to introduce Dr. Lindblad.

Agepda Item: Clinical Review - Robert Lindblad

DR. LINDBLAD: For the clinical review, I'm going
to briefly go over the Phase 2 trial, and then in.more
depth, go over the Phase 3 trial, including the trial
design, the trial results, and discussing equivocal |
appendicitis population, performance of the Phase 3 trial,
and present some pooled Phase 2 and Phase 3 data. And then
management section of the Phase 3 trial, and then briefly
touch on the safety data.

In the Phase 2 trial the ellglblllty crlterla
‘1ncluded rlght 1ower quadrant pain, in addition t0‘s1gns or
symptoms or laboratory findings suggestive of atypical
appendicitis. These were not specifically outlined as they
were in the Phase 3 trial, but they were suggestive of
perhaps having a normal white éount Or absence of McBurney's
point tenderness. Within the Phase 2 trial, PID was
excluded.

The management questionnaire that was used in the
Phase 2 was modified to the same questionnaire that was
eventually used in the Phase 3 trial. And in that
management questionnaire the surgeons were asked to decide
what the dispositidn of the patient was, whether they wqﬁld

be sent home; admitted for observation, or go to surgery.
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Andvthévlikelihood 6f appéndicitié; both beforé the scan,
and then requested to fill out that information after the
scan.

Ih the Phase 2 trial the performance was assessed
by offsite blinded readers, and onsite readers, as was done
in the Phase 3 trial. And safety was evaluated by vital
signs and the laboratory data.

In the Phase 2 trial two sites were recruited. As
You can see, most of the patieﬁts were at Site A, which is
where Dr. Kipper is.v There were 49 patients at that site,
and there were 7 patients recruited at a second site, Site
B. Male/Female ratios was 45—55“percent, The age range was
9-77 yéars’of age, with a median of 27. The overall
incidence of appendicitis was 50 percent in this trial,
compared ﬁo the Phase 3 trial, which had a 30 perceht
incidence of appendicitis.

| This is a brief summary of the performance in the

Phase 2 trial. The aggregate blinded read is represented by

the offsite reads in white. The onsite reads are

represented in vellow. And I present it this way so that
you could actually see the numbers in terms of the true
positives, which are here, false negatives. These are the
false positives and the true negatives. These give you the
sensitivity for the offsite read of 89 percent. The

specificity of the offsite read is 68 percent. The
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sengitivity for the onsite read is 96 percent, and the
specificity of 79 percent.

There was a positive predictive value of 74

percent for the offsite read, and 82 percent for the onsite

read, and a negative predictive value of 8¢ perceht for the
offsite read, and 95 percent for the onsite reads.

Based on these results, a Phase 3 trial was

‘planned and implemented. And I'1l1l go over the eligibility

criteria in that, the management questionnaire, the Phase 3
trial results, and again trying to tease out of the
eqUivoeal appendicitis patient population within that trial
based on the eligibility criteria, the surgeon's pre-scan
dispoeition plan, the surgeon's pre-scan likelihood

estimate. And then go over the performance for all

evaluable subjects, and then also some subgroups. And then

go over the management phase.

The eligibility criteria as you heard from Palatin
included an atypical history, which was subdivided into four
categories: no gradual onset of pain; pain that_was not
increasing in intensity; pain not aggravated by mevement or
coughing; and pain that was not migrating to the lower
gquadrant.

The atypical physical exam was subdivided into
three categories ineluding: the absence of McBurney's point

tenderness; there was no referred tenderness with palpation
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‘of other portions of the abdominal; and no abdominal wall

spasm with right lower quadrant pain.

Additional criteria included a temperature of less
101 degree F and a white count of 1esé than 10,500. What's
important in this is only one of thése nine criteria, the
four from the atypical history, the three from the atypical
physical exam, the temperature or the white count need'to bé
present for the patient to qualify for this study. And as
was mentioned in the Palatin bresentation, women with PID
were excluded, and this exclusion was based on the pelvic
exam before the patienf was enrolled into the study. Aand if
the pelvic exam was suggestive of PID, the patient would
then be exciuded. o o

The management questionnaire in the Phase 3 trial
was the oﬁe that was developed in the Phase 2 trial) and
used to assess the clinical utility of LeuTech. Surgeons
wefe asked to assess the anticipated disposition, and the
likelihood of appendicitis both before the scan, and after
the scan.

On the surgeon's management questionnaire
likelihood estimates were defined into five subcategories:
0-19 percent representing a category that was verbally

defined as almost definitely not appendicitis; to 80-100

'vpercent likelihood of appendicitis, which was really defined

as almost definitely having appendicitis.
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In the Phase 3 trial there were 10 sites. The
sites enrolled between 19 and 39 subjects rer site. Four
sites had less than or equal to 11 subjects. Sixty percent
male and 40 percent female in the Phase 3 trial. The-age
range dropped from the low of 5 up ﬁo 85, with a median of
26. In this trial there was a 30 percent incidence of
appendicitis compared to the 50 percent incidence in.the
Phase 2 trial. And the incidence per site ranged from 0-75
percent.

Next I would like to discuss the equivocal
appendicitis petient population from the Phase 3 trial, our
look at this based on the entry criteria,'the absence of
classical signs»andVSYmptoms of appendicitis,-also based on
the surgeon's pre-scan disposition plan, and finally on the.
surgeon's pre-scan likelihood estimates.

If you look at the ineidence of the appendicitis
that is broken down by the number of positive entry
criteria, if you remember before there were a possible of
nine entry criteria that would qualify for this study, if a
patient one positive atypical finding, and there were 14
patients that fell into that group, the incidence of the
site was 71 percent. If they had two positive entry
criteria or ﬁwo atypical findings, the incidence would drop
downth 42 percent{ This progressed all the waykuntil 7, 8,

or 9 positive atypical findings, and in those patients,
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thefe'were‘no cases of appendicitis}

So to loock at this middle quulation range with 2-
6 positive entry criteria, there are 172 out of the 200
evaluable pétients that fell into thatvcategory, and an
overall incidence of appendicitis iﬁ that group was 29
percent.

If you look at the incidence of appendicitis based
on surgeon's pre-scan disposition plan, prior to getting the
LeuTech scan the surgeons were‘asked to make a decision
whether a patient should go to surgery, be admitted for
observation, or sent home. There were 35 patients that the
surgeons felt should go to surgery prior to getting the
LeuTeéh scan, énd based on history; physical exam, and
labofatory findings. And the incidence of appendicitis was
66 percent in that group.

There were 44 patients that they felt could bé
sent home based on good physical exam, the history, and
laboratory findings, and the incidence of appendicitis was
11 percent in that group.

And the admit for observation, the patients that
the surgeons were not able to make a decision as to whether
or not they needed surgery or could be sent home prior to |

getting the LeuTech’scan, there were 121'patients in that

group, and the incidence of appendicitis was 26 percent.

In the third way that I looked at the équivocal
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patient population was to look at the surgeon's'pre—scah
likelihood estimates. Surgeons were asked prior to the scan
to rank the likelihood of appendicitis! " There were eight
patients that fell into the 80-100 percent likelihood of
having appendicitis. And in fact, the incidence of
appendicitis in that group of patients was 88 pereent.

This ranged down to the patients in the 0-19
percent likelihood of having appendieitis, or in other
words, not very likely to have appendicitis. And in fact,
none of those patients did have appendicitis.

And egain, looking at this middle group of
patients, those with the 20-79 percent 11ke11hood of
’append1c1tls based on the surgeon's pre-scan estlmatlons
there were 170 patients that feel into that category, and
the overall incidence of appendicitis in.that group was 31
vpercent.

I'll next discuss the performance in the Phase 3
trial. This first table is similar to the‘Phase 2 trial
performance. And then I will start loocking at some
subgroups, some of those based on the entry criteria, the
disposition plan, the likelihood estimates, and some
additional subgroups besides those.

The overall performance of the scan in the 200
evaluable patients, and as was‘discussed earlier, for the

onsites reads the first two cases were considered training
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caéés. I havé’inélﬁdédkthbSé\traiﬁinQ cases ih‘this
analysis, so that both the offsite and onsite reads are
based on 200 patients.‘ And there was not a significant
difference between the performance for the onsite readers,
including or exciuding those‘tréinihg cases.

For the offsite reads, the sensitivity was 75
percent, and the onsite was 90 percent: the specificity of
93 percent, and 87 percent for the onsite reads. The
positive predictive value was 82 percent for the offsite
read, and 74 percent.for the onsite read. And the negatiVe
predictive value was 96 percent for the offsite read, and 95
percent for the onsite reads.

| | I have conﬁihued to use this‘format fdr mdst/of
the performaﬁce data so that you can actually look at the
numbers of patients that are involved, and the number of
true positives, and the number of false positives, the false
negatives, and the true negatives.

This is the performance of the LeuTech scan basedv
on six positive entry criteria. If you will remember, thére
were 172 patients that fell into that category. Sensitivity
was 73 percent, a specificity of 93 percent, positive
predictive value of 80 percent, and a negative predictive
value of 90 percent.

This is based on the‘pre—scan disposition plan of

the admitting for observation. There were 121 patients in
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‘this group. The sensitivity'was 68 percent, the specificity

93 percent, positive predictive value of 78 percent, and a
negative predictive wvalue of 89 percent.

This slide I presented a little differently,
because I wanted to shew all the data for the various
groups. This shows the surgeon's pre-scan likelihood
estimates ranging from 0-19 percent, up to 80-100 pefcent.
This is the number of patients in each of those groups.

This is the 20-79 percent, where there were 170 patients.
This is the incidence of appendicitis within these entire
grbgps;

This is the positive predictive value of the scan.
In other words, if the‘scan was positive, the incidence‘of
appendicitis in these groups. This column represents if the
scan is negative, what is the incidence of appendicitis in
these given groups going across; And then the sensitivity,
specificities.

It's important to note that the positive
predictive value, once you get beyond the subjects where
there were no cases of appendicitis, the positivebpredictive
value ranged from 67 percent, up to 100 percent. But there
is a slow increase in the incidence of appendicitis, even
with a negative scan as the likelihood of appendicitis
increases. It's important to note though that this is besed

on eight patients. So it's difficult to make a lot of this
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number, based on sméll‘number of patients.

The overall figures in the 20—79 percent range
with 170 subjects, the overall incidence was 31 percent,
sensitivity‘was 73 percent, with a specificity of 92
percent. The positive predicti&e vélue was 79 percent. In
other words, it's 79 percent incidence of appendicitis in
those with a positive scan. And those with a negative scan,
there was an 11 percent incidence of appendicitis.

Next I would like to discuss the white blood cell
coﬁnt that wés talked about before. 1If you look at the
surgeon's pre-scan likelihood estimates, andAyou put that
against the four major entry criteria, only the white blood
cell count seemed to tréck along with the likelihood
estimates. In other words, if there is a very low
likelihooa of appendicitis, most of those patients ended up
having a normal white count.

As the incidence of appendicitis or the likelihood
increased based on the surgeon's estimate, so too did the_
likelihood that the patients would have an elevated white
count, or a decreasing likelihood that they would have a
normal white count.

Looking at the data based on the white count,

those patients that had a normal white count, there were 114

patients in that group, the overall incidence of

appendicitis was 13 percent. Sensitivity was 60 percent in
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that group, specificity was 94 percent, the positive
predictive value was 60 percent, and’the negative predictive
value was 94 percent.

Looking at those patients that had an eleveted
white count, the overall incidence of appendicitis climbed
significantly to 51 percent, and the number of patients was

86. Sensitivity was 80 percent, specificity was 90 percent.
The positive predictive value also climbed to 90 percent,
and the negative predictive value dropped somewhat to 81
bercent.

I also broke out the data in terms of women
between the ages’of 14-35, and also within that group, those
that has a 20- 79 percent incidence of appendicitis based on
the surgeon's pre-scan likelihood estimates. The overall
incidence of appendicitis was 19 percent in that group,
sensitivity was 80 percent, specificity of 95 percent,
positive predictive value of 80 percent, and a negative
predictive value of 95 percent. It's important to note that.
again, within this study PID was excluded from thlS patient
population.

On the pediatric data, this is pooled data from
Phase 2 and Phase 3. There are 15 patients between the ages
of 5-9, with an overall incidence of appendicitis of 47
percent The senS1tiv1ty was 86 percent withkeﬁspecificity

of 100 percent. The positive predictive value was 100
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percent, and the negative predictive value of 89 percent.
Again, this is based on a very low number of patients.

The number in the 10-17 year old age group is
increased to 48. The incidence is dropped to 27 percent.
And again, the sensitivity is 85 pefcent, the specificity 92
percent, the positive predictive value of 82 percent, and a
negative predictive value of 93 percent.

In the geriatric population, this is again pooled
Phase 2 and Phase 3 data. There are only 12 patients in
that group, and the incidence was high, 50 percent.
Sensitivity was 100 percent, specificity was‘83 percent,
positive predictive wvalue of 86 percent( negative predictive
value of 100 percent. And again, the scan performed well,
but the_numbers are small. |

vThe other group that I wanted to touch on, as you
saw in the presentation from the sponsor that scans were
read as positive or negative, and defined as either positive
for appendicitis or positive for positive for other
infection. 1In those that were read in for infections, and
this is pooled Phase 2 and Phase 3 data, there were 30
patients from the Phase 2/Phase 3 data that had other
infections; 13 of those 30, or 43 percent were false
positives for appendicitis. For the onsite reads, 10 of the
30 were faise‘pcsitive‘for‘appendicitis, for a rate of 33

percent.
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'If you loock at the scans that were negative,

negative for appendicitis, negative for other infections,

the false positive rate was 6 for the aggregate blind read
out of 139 patients, Oor 4 percent, and it was 18 out of 139
for onsite reads, or 13 percent.

In the Phase 3 trial for the aggregate blind read,
the false positive reads occurred in subjects that had other
infections.

This slide has a lot of data on it, and I;ll try
and go through this slowly. This is trying to depict the
data that the eponsor had shown in bar graphs, and I'm doing
it in a table format, and hopefully they will be
complementary in terms of trying to understand the shifts in
management .

This is from the Phase 3 trial; This is the pre-
scan dispesition plan of the surgeons where they had to make
a decision based on physical exam, history, and laboratory
flndlngs as to the management of the patlents They felt
that 43 of these patients could be sent home, 113 would be
admitted for observation, and 33 they felt would go to
surgery.

These numbers are lower than the numbers that I
presented earlier, and that is because we are looking at the
pre-scan d1spos1tlon and post-scan dlsp081tlon, and 10 of

these patlents had their pre-scan and post-scan dispositions
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filled out by diffefent surgeons, so that they>were exciuded
from this analysis.

For the patients that were being sent home, of
those, 43 after the LeuTech scan, the‘decision was that 36
patiehts would still be sent home. bAnd yet there were two
of those patients‘that were positive for appendicitis. Now
it's important to note that these two patients were not
actually sent home. 1If the decision was made solely on the
LeuTech scan, they would have been sent home, but the
decision was made on.other clinical parameters as well.

And also as was mentioned earlier,rthese two
patients had a positive LeuTech scan, but the form was still
filled oﬁt as the patient béing sent home. The other was a
falsé negative scan.

| -Of these 43 patients that would have beenbplanned
to have been sent home, 2 would have been admitted for
obéervation. None of those would have had appendicitis.
And 5 of the 43 that were planned to be sent home initially
~after the LeuTech scan would have been taken to surgery, and
3 of those aétually would have had a positive appendicitis
for an incidence of 60 percent.

In this group of patients, the patients where thé
surgeons were not clear initially whether the patient should
be sent homevor admitted for surgery,‘there‘were 113

patients. After the LeuTech, 39 of those 113 patients could
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have beenksentihome based on their LeuTech scan; And if
that had occurred, there would have been no patients sent
home with appendicitis. | |

Of the 113 to admit for observation,v43 woﬁld have
still been admitted for observation after the LeuTech, and 4

of those 43 ended up having appendicitis, with a 9 percent’

incidence. And of the 113 to admit for observation pre-

scan, post-scan 31 of them would have been recommended for
surgery, and the incidence of appendicitis in that group was
81 percent, 25 to 31.

In those patients finally, that the surgeons felt‘
based on the pre-scan disposition plan to take to surgery,
26 of thdée stili wbuld havé gone tQ surgery after the
LeuTech scan, and 21 of those 26 would have had appendicitis
for an incidence of 81 percent. Five would have been sent
home. They might have gone to surgery if the LeuTech scan
had not been performed, and no other testing had been done.
And none of those would have had appendicitis. And two
would have been admitted for observation, and again, none of
those two would have had appendicitis.

So there are clearly some shifts in management
based on the pre-scan data to the post-scan data. And there

are some caveats that go with that. Within this shift is

this,pre—scan data is based on only the history, the

physical exam, the laboratory findings, and is not based on
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any otherxancillary.testing, whether it was a'LeuTech écah,
a CT scan, ultrasound, or any other tyﬁe of imaging.

The post-scan decision was certainly made after
the LeuTech scan was obtained, but it was also made after
probably two hours of time, so that perhaps decisions could
be made because there has been a lack of progression of
symptoms, in addition to having the results of the LeuTech
scan. And those are both factors that could play a role in
the shifts as well.

I'll briefly touch on the safety data. It was
gone over fairly complately from the sponsof. Fifty-four

subjects have had HAMA evaluations, and there have been no

' positive HAMA reports in those patients, defined as a four-

fold rise in the titre from the baseline. There were 30
normal subjects that were enrolled in this study where they
were given decayed LeuTech and three weeks later given a
re?eat dose of LeuTech. There were five positive titres
recorded in that study; two of them were mild, three
moderate, and none of them were severe, and there were no-
clinical sequelae or adverse events related to the
readministration of the decayed LeuTech.

There was one subject with the initial dose of
LeuTech that had a vasodilatation effect, but that was not
seen with’the/repeat administration.

The database for all patients that have received
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LeuTech is 439 subjects. There have been no Séfioﬁsjadverée
events and no deaths. Vasodilatation has been the most
event, occurring in 2.5 percent of thé patients. All other
adverse events have been less than 1 percent. Vital signs
and laboratory parametérs have been monitored both prior to
and after receiving LeuTech, and again, there have been no
clinically significant changes noted within these
parameters. \

Thank vyou.

DR. PONTO: At this point in time unless someone
on the committee has a point of clarification for the
agency, we will have a 15 minute break, and come back. And
at that péint in time‘we will have the’opeh public’méeting’
part of this particular meeting.

DR. LINKS: I was struck by one slide, éﬁd I'd
like some clarification on it. The slide had one‘sentence.
"A number of significant outstanding manufacturing issues
remain to be resolved." I'd like a iittle détail on that,
and I would be curious to see if the manufacturer agrees
with the statement.

DR. SIEGEL: Manufacturing issues are commercial,
confidential issues, if not trade secret issues, so we can't
give a great deal of detail. Perhaps the manufacturer
‘would._ That was out there, however, as an important

placeholder, should this committee and the agency feel
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faVofébiY"aboutWthiewproduct) often there is left with the
public expectation of rapid availability of the product.
It's our anticipation that will take at least a few months
to resolve some of these issues, depending of course on what
data show, and how quickly they.can‘be generated.

MR. PUINAM: I don't think we would disagree with
that. We are working our way through some issues. I'm
fairly confident that we can resolve them in the next couple
of monthsg. |

DR. PONTO: Okay, with that we will reconvene at
10:45 a.m. | |

[Brief recess.]

Agehda Item: Open Public Hearing

DR. PONTO: The next item on the agenda ie our
open public meeting. Anyone wishing to make a comment to
the issue please, identify yourself and disclose any
financial renumeration for your attendance at this meeting,
and please go up to the microphone. Is there anyone who
would like to speak'at this point in time.

| 'Seeing no one, I have three letters that were sent

to the committee. All of them are from M.D.s. The first is
from William Hendricks(?). He is from Carlsbad, California.

"I would like to give you the perspective of an

emergency room physician who has participated in the LeuTech
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‘trials. The most event for the emergency physician and

patient is the disposition after the evaluation has been
completed. The sooner a disposition occurs, and the more
accurate the diagnosis, the better it is for the patient,
thé emergeﬁcy physiciaﬁ, and the liﬁited resources of the
emergency department." |
"Appendicitis is the most common serious intra-
abdominal disease.to present in the emergency department.
It ié notorious difficult to diagnose, and the consequences

of misdiagnoses and delayed treatment are severe. Early

"~ diagnosis and intervention results in remarkably little

mortality and mofbidity."

- 1’v"Eméfgency departments écross the country are
overwhelmed with patients. Patients that require prolonged
evaluations absorb time and resources, thereby compromising
the evaluation and treatment of other patients waiting for
time and space in the emergency department. The only truly
dependable test for éppendicitis up to this point has been
observation, requiring huge allocations of emergency
department time."

"Radioisotope scanning and now LeuTech has
completely revolutionized the management of appendicitis at
our institution. No other means of evaluation is definitive
in making the diagnbsis. Exam is helpful, lab is helpfui,

and scanning is useful, but it becomes positive way to late
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in the course of‘the illness to méke a significant
difference in outcomes." - |

"LeuTech scanning now makes the disposition of
appendicitis easy, timely, and definite. I can send a
negative scan home, and admit a positive scan to surgeon.
Never before I have been able to make such a definitive
decision at such an early point in the natural progresgsion
of the disease. This early decision represents a tremendous
benefit to the patient, yet helps me to feel comfortable
with the diagnosis, it facilitates disposition so that the
emergency department can be used more efficiently."

"It has been my privilege to participate in the
LeuTédh trials over the last few years. As you can see from
the points above, appendicitis is an extremely difficult and
costly diégnosis to confirm in the emergency department.
LeuTech scanning has completely solved this problem." |

"Sincerely, William H. Hendricks, M.D."

We have two additional e-mail messages, one from
David Hoggin(?), M.D.

"As a surgebn in clinical practice in a community
hospital who refers patients for LeuTech imaging as part of
the Phase 3 clinical trial, I was impressed by the ease of
use as compared to other approved products for labeling
.white blood cells, the rapid clinical results, and the

effect of positive or negative LeuTech scan had on clinical
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management of my patlente with suspected’to atypical
append1c1t1s

"I would request that you give full consideration
to the benefits of LeuTech 1mag1ng would provide in the
cllnlcal setting for both the patients Presenting with
atypical appendicitis, and the physicians respensible for
their care.n

The third meesage is from Rolf Gubrinson(?), also
an M.D.

"I am a general sSurgeon in prlvate practice in a

community hospltal in Northern California, and was involved

in the Phase 3 LeuTech clinical trial. The LeuTech studies

were beneficial in ruling in or ruling out atypical

appendicitis in several of my patients who participated in

the clinical trial.n

"I have had experience with other 1abeled white
cell products, and feel that LeuTech provides eignificant
advantages over either Technetium 99m HMPL labeled white
blood cells in terms of not drawing a 30-40 cc of blood for
labeling the white blood cells, the 2-4 hour time required
to have the tadiopharmaceutical back for reinjection of the
labeled white blood cells, the potential for infection or

misadministration. Both patients and physicians would

benefit from thekEDA,approval of LeuTech in a timely

mannexr . "
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kfhééé Weré the three méssages that wé received.
Are there any other comments as part of the open public
hearing? Please come to the microphone, and identify
yourself and any potential conflicts that you may have.

~DR. WAGNER: William‘Wagner, Immunomedics (?)
Corporation, a biotechnology company.

A guestion dealing with the HAMA. I noticed the
definition was four times baseline titre. What happens ifA
you have somebodvaho has zero baseline and shows elevation
following? And also if the actual time period for
monitoring HAMA was apbropriéte? It seems to me if I read
the slide correctly, it was 3-4 weeks. Is that correct?
Normally, I believe you go out much further.

DR. PONTO: Would someone from the sponsor please
address this question?

DR. KHAZAELI: M.B. Khazaeli, professor of
medicine at the University of Alabama, Birmingham.

With over several thousand patients that we have

~done HAMAs on, the peak for murine monoclonal antibodies

usually odcurs 3-4 weeks after the injection, and after that
it goes down. Our assay is different than Immunomedic's
assay. It is actually a double antigen asSay, which has
very low non-specific binding, and four times the baseline
is very reasonable criteria. Actually in our publication we

have used a 3 standard deviation above the mean of the
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' average, plus twiceras much as the background.‘ But this
one, when analyzing thévdata, didn‘ﬁ alter any of the
patients' data. |

DR. WAGNER: In the several cases of positives
updn administration, could you say what the nanogram per mL
level was in thosé cases? | | .

DR. KHAZAELI: I don't know the slide number, but
from memory‘—- okay here the most positive patients are
after the second injections are listed here. It's 220
nanogram per mL, 270, and 450 nanogram per mL.

DR. WAGNER: And were those followed-up wheh they
went down? |

| DR. KHAZAELI: No.

DR. WAGNER: May I ask an additional question?.

DR. PONTO: Go ahead.

DR. WAGNER: On the false negatives, could you
comment on that. I know you had a slide before that showed
that none bf them woﬁld have been sent home. I believe that
Was your take home message. But I guess the question is why
not? Were was there overwhelming other evidence that the
patients did‘have appendicitis?

DR. MC ELVANY: All we can say is that none were
sent home. And I would assume that the surgeons made

judgmgqts“basedronwprogression of disease within that day,

probably further exams or other tests. We do know that none
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of‘them were sent hoﬁé, éﬁé‘%ﬁéy éil hadeurgefy; most thé’
same day, and one, two days latef.

DR. WAGNER: 1In the FDA presentation that showed
some of that data, and some of the subset analyses, I know I
might have accumﬁlated those‘patients. It was looking liké
the sensitivity was kind of low in some of those, which
would also impact on the predictive value in that subset. I
don't know if that was a particular concern. I think that
was some of the material that you presented.

It struck me that the study design is sort of
broad in scope, and thérefore in €ssence you have to look at
certain populations among those patients admitted to see if
it was réally equivocal or not. In some of the subsets that
You presented, I thought were addressing that. It did éeem
as théugh.the sensitivity was decreased. I don't know if
that struck you as a particular problem. |

DR. SIEGEL: The negative predictive value was
lowest as shown in one slide, in those where the surgeon's
bre-scan likelihood estimate was highest. So that would
suggest in fact that where>the surgeon thought the disease
was probably there, a negative scan was likely to suggest
the absence of disease than it was more equivdcal, or
thought disease was not there.

- Which is in fact what we see in a lot of

diagnostic areas, and one of the reasons why the study
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design tried to éapture botﬁ through pre-test likelihoods, |
as well as through pre-test planning, as well as.through
different manners of atypicality, and Why we tried to
present to the committee, data showing performance
differently in those gfoup. One typically may find

different performance, particularly in predictive values

‘based on pre-test likelihoods.

DR. PQNTO: Are there any other comments as part
of the open public meeting? Thank you.

DR. WHALEN: A question if I may, and tell me if
I'm out of order. Although he identified himself as being
with a certain company, I didn't hear if there was any‘
inﬁerest 6r competing product. Just for perspecti&é.

DR. PONTO: Would you please clarify your
affiliation.

DR. WAGNERQ I'm William Wagner, vice pfesident of
clinical research for Immunomedics. We are primarily a
monoclonal antibody company that deals in oncology. We do
have a product for infectious imaging.

DR. PONTO: Thank you very much.

Are there any other comments from the public? At
this time then we will close the open public meeting portion
of this meeting. And I would like to open up to the
committee if there ére any clarification issues that anydne

on the committee would like to bring up for the Sponsor or
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the agency before we go inté the‘questions.

DR. HAMMES: I have a question regarding the dose
of the antibody that is being used, not the radioactivity,-
the antibody itself. Notably absent wés any dose ranging
study on the amoﬁnt of antibody; Aﬁd with 75-125 micrograms
dosing level that was indicated is more than an order of
magnitude lower than what we have seen in prior whole
antibody radiolabeled approved drugs. I'm real curious ifi
some work has been done, and if not, why not?

DR. SMITH: The antibody dose isbbased on the
requirement of suitable antibody to achieve a 10-20 mcCi
labeling for dose application in infection imaging. This is
a typiéal mCi dose range for imaging studies. Using that
infofmation, we found that 75-125 micrograms is the minimum
amount of anti-CD15 that can be labeled with that qﬁantity
of radiocactivity.

| We did receive good efficacy with that level of
the antibody. And in addition to that, we have done studies
Lo evaluate the function of the neutrophils at levels of
antibody. And we have found that if you get significantly
above that, primarily 10 times above that, vou do encounter
some functional impact on the neutrophils. So that's the
basis for selecting the microgram doses.

DR. HAMMES: Do you have any indication of what

fraction of the neutrophils you are labeling with this
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amount in terms of the total neutrophils? What we have seen
in a lot of other of these antibodies is there is a

threshold you need to achieve before you get good imaging.

And you apparéntly haven't addressed that.

DR. SMITH: i‘ll ask Dr. Thakur to address that.

DR. THAKUR: The actual ffaction of the.
neutrophils that are labeled with antibody are not kﬁown.
But what do know, assuming the number of receptive (?)
molecules for neutrophils, and the number of neutrophils,
and taking the molecules of the antibody that we inject,
each néutrophil gets about 0.4 percent of the receptors
bound to the antibody molecule. So we»asSume uniform
distribution to the cell.

Does that answer the question?

DR. ROTHSTEIN: A couple of guestions about
antibiotics. 1Is there any in vitro evidence that the
antibiotics alter thebbinding of the antibodies? And second
of all, were was there any élinical evidence in the studies
the time it took for the scans to become positive was
altered by patients being on antibiotics? |

DR. MC ELVANY: We did look at the antibiotic dose
subgroup in both safety and efficacy, which is presented in
your briefiné document. What we didn'tllook at was any
effect on time to first positive, but I wouldn't expect it

to be any different, because everything was pretty closely



ﬁéfdeed éfbuhd'that'in our graph.’ Buﬁ wé havén’t
specifically looked at time to first positive. We haVe no
reason to believe it would be effected.

DR. BLUMENSTEIN: I'm interested in how many of
the patients that have a final,diagﬁosis of acute
appendicitis were operated on, on the basis of the findings
of the scan, that is would not have been operated on had thé
scan not been? ‘

DR. MC ELVANY: Since this is a clinical trial of
an investigational agent, none of the surgéries were based
solely on the results of the LeuTech scan. Itvwas based on
the surgeon's decision, all of the clinical information,
bthef testihg, énd LeuTech. So there were no patients that
went to surgery based solely on a positive LeuTech scan.

DR. BLUMENSTEIN: But on the other hand, the
surgeon had the LeuTech scan available in the decision to do
thé surgery, right?

DR. MC ELVANY: He had it available, and he could
use it if he chose to, but he was instructed it was an
investigational agent, and he should use iﬁ in that regard.

'DR. BLUMENSTEIN: I'm also interested in whéthef
there is any evidence that the pre-scan either probability

of appendicitis scoring or the disposition, the send home,

admit for observation, or surgery was in any way influenced

by the knowledge that this scan would be done. 1In other
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words, I see the danger here of a bias in the pre-scan
judgment that is put down on the case report forms.

MR. PUTNAM: I can certainly see the point that
you are making, but we have no way of knowing the answer to
that question. The information wasﬁ’t collected. We don't
know if it was influenced by the possibility thét‘the scan
would be done.

DR. BLUMENSTEIN: Here is what my problem is. I
feel like sensitivity as estimated from this trial is

circular. That is that there were surgeries done that

~wouldn't have been in the non-investigational setting. And

therefore, findings of positive appendicitis, whiththén
bééame‘pért of the denominator in the estimaté of
sensitivity. And so that you have a kind of artificial
sensitivity here.

In particular,’it relates to, and this is
something that I'm not an expert in at all, but it relates
to what is the problém that is trying to be solved here.
And in the clinical situation in normal practice, we have
patients with these atypical symptoms, and many of them
don't go to surgery. How many of them would have resolved
had they not gone to surgery? And ultimately the bottom

line question is how many unnecessary surgeries were

actually done in the context of this trial?

DR. MADSEN: Kathleen Madsen, the statistician.

I
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think I would justviike to point out that's the reason you
do a blind read, I think primarily is try and get
sensitivity and specificity that aren't influenced by these
biases. So the results of the blind read should reflect
unbiased evaluation of the effiCacy;

I think the evaluation of negative laparotomy rate

in and of itself is of interest, but it wasn't the dlrect

endpoint of the trial, because we were using final

diagnosis, however that was arrived at, be it following for
negative patients, or surgery at some point for the eventual
manlfestatlon of appendicitis. |

The sllde being put up shows the 19 patients
actually had false positive scans. Nine of them had no
surgery, 8 had appendectomies, and 2 patients had other‘
surgical procedures, one for a ruptured bladder, and one for
a current ovarian cancer. But that's just evaluating the
final outcomes of the patient.

So admittedly the investigator results always have
a potential of being biased by these biases, but I think the
blind read results should be free of that bias -- should be.

DR. BLﬁMENSTEIN' What I'm concerned about is the

deflnltlon of sensitivity, and two aspects of it. Number

one, that it is circular in the sense -- or at least I'm

trying to get at just how circular it is in the sense that

there are going to be surgeries done here that probably




| 88
“would not have been donewin a‘standa£d practice sétting.

And then second, the sensitivity is defined in-
terms of a pathologic diagnoéis of appendicitis, and can
only be positive in the cases where there is in fact
evidence of appendicitis»on pathology. And so that means
that a patient who doesn't have surgery, there isva
presumptive diagnosis of no appendicitis based on I suppose
the follow-up and whatéver else. But there are no surgical
results to say that there was no appendicitis.

I'm concerned that maybe there are patients who,
under normal practice, would have Presented with atypical
symptoms, may in fact have appendicitis, not héve been
operated oﬁ,‘ana afé therefore not really reflected in fhe
tables that are shown. So the actuai definition of
~appendicitis presented isn't really a definition of
appendicitis. It's a definition of a pathologic
appeﬁdicitis in a sort of artificial setting. I'd like some
comments on that.

DR. SIEGEL: That's a very legitimate concern, and
I think it's one that can't really be addressed, certainly
in the Setting of this clinical trial, and I'm not sure by
any design. If I understand what you are saying, you're
concerned noﬁ about unnecessary surgery because of falge
positive, but unnecessary surgery because of true positives.

'People operated, the appendix was taken out, it was found to
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" be inflamed. Had there not been a scan, they might have

gone home and done fine.

DR. BLUMENSTEIN:' Exactly.

DR. SIEGEL: As they instruc'ted, you tell the
surgeon that thié is an experimentai test, and that's why
the_study collected, and we asked for post-scan disposition,
which is separate from what they actually do. What the |
surgeons said post-scan was if you could rely on this test,
if you knew this was a reliablé test, what would your
disposition be? They checked that down.

They checked on surgery, and they ﬁay or may ﬁot
operate, but having seen the results, there is no way to
know Whethef they did surgeries on patients who wouldn't
have gone home. And there is no way to know even if those
were posiﬁive, if those patients required surgery. But I
think that's somewhat intrinsic. I don't think there ié ahy
way we're going to get at the answer to it.

DR. BLUMENSTEIN: That's really the heart of my
concern-is it's the way the data are representative. I |
believe thatzthis scan is able to pick uﬁ appendicitis. The
real question, is it necessary to pick up that appendicitis?
And there is no data presentéd here to show that it is. And

short of a randomized clinical trial in which you randomize

between the use of the scan versus not use of the scan,

maybe you have to randomize by center, rather than by
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patient, but I'm éohcérned”that the‘packéging‘and so forth
like that be reflective of all of this.

And I'm concerned that the estimates of
sensitivity, specificity, predictive value, positive
pPredictive wvalue, negative, are all conditional on this
circular definition of sensitivity. And that tﬁat is really
not accurate in this setting. I'm trying to figure out a
way to convene that kind of information.

DR. AMENDOLA: I think that whenever this type of
study is done in an investigational agent, it is one of the
prémisés of the study that the‘results should not be used
for a clinical decision. That is what is in every study
that is doﬁe like this.

DR. BLUMENSTEIN: But in this case that's
impossible. |
| DR. AMENDOLA: It's impossible. I agreé with
that. |

I have anofher commeﬁt, and really a question. I
think that there are several surgeons on the panel. I'm not
a surgeon. I'm a radiologist. In this regardinngne thing
has been decided as a phenomenon. In other words, you get
operated, and you have it or not. There are very rare
instances of something that has been abortive appendicitis
Vin which & patient gets better without surgery. That may be

a cause of a problem in this kind of a study. Maybe one of
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thé7sur§eéﬁs éh theupanél cén help us.

DR.»WHALEN: Catholics are reluctant to tackle an
abortion question. But I think you clearly can have
episodes which are the initial pathophysiologic stages of
appendicitis, and which do remit. i have seen multitudes of
patients who I have operated upon who nave clear cut
appendicitis by anybody's definition, separated, gangarous,
or perfofated, as well as the histologic demonstration of
same, who have had one or more antecedent episodes of where
they havevhad vague neriumbilical pain, sometimes though
rarely migrating to the right lower quadrant;

Which has led tn my own personal formation of the
theory that it is easy to get obstruction of the lumen of
yourtappendix, which is the initial sine qua non Qf}the
pathonhysiologic step of appendicitis. aAnd perhaps you can
generate enough intraluminal pressure within your appendix‘
to expel whatever that intraluminal obstructive focus is,
and thus cut the sequence of the pathophysiology, and then
at a later point have another interluminal obstruction. |

I don't think you can necessarily get to the point
of what would be the pathophysiologicvcorrelate of this
test, which would be true leukocytic infiltration, which
would have had to have gotten to a point where intraluminal
“préssure éxceeded venus pressure, leading to mucosal

breakdown, gangrene, bacterial integration into the wall,
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and then théminfiammation,”which'leadé‘to the right lower |
quadrant localization. |

So that's a long winded explanatibn of what vyou

are talking about, but I think you can definitely have
antecedent pre-appendiéitis, but generally if you are going
to get to the stage which I think relates to Dr; |
Blumenstein's question, the test is positive, I don't.think
you;re going to back oﬁt of that opinion.

DR. TULCHINSKY: I struggled with the same
conceptual dilemma as Dr. Blumenstein has as I wasg reviewing
- the provided information. My internal conclusion was that I
have to accept the study de81gn as 1t was, as I could not
kpersonally‘concelve of a better design to answer a similar
question. With life being as imperfect as it is, and the
study is just reflecting that, at a certain point you have
‘to accept the realities of it. I would be curious to hear
if you had a design altering suggestion? I would be very
curious to hear that, since I could not conceive of one.

Now the other side to that, which is the gquestion
I pose maybe to the investigators of the trial, is one, in
their preceding practice, looking at historical data in a
several prevalence of appendicitis, what was their rate of
surgery perférmed? I think that could give some assurance
‘ that no»extra or unneeded maybe or surgery just for study

has occurred.
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'it's ohde'agaiﬁ, iﬁperfect; but it might give one
an assurance that the rate of surgery performed was roughly
the same as in the study population, given that the
popuiation was fairly similar. 'Therefore I would very much
like to hear if anythlng of that sort would be available for
the panel to consider?

DR. CARRETTA: My name is Bob Carretta. I'm a
community practitioner in Roseville, California. I was one
of the Phase 3 site investigators._ Mark, we have done
preliminary analysis of some of that data. What we have
looked at is the three month time period pribr to the
avallablllty of LeuTech in the cllnlcal trlal We looked at
the negative laparotomy rate during that three month period.
And 1t was about 20 percent, 19 point something percent.

And this was all comers. This was classical appendicitis
and atypical appendicitis.

When we looked at the LeuTech data and had what we
would call the classical appendicitis, the negative
_laparotomy rate dropped to about 12 percent.  And when we
looked at thé atypical appendicitis, the negative laparotomy
rate dropped to about 7 percent. Again, this is preliminary
data, and there about 35 patients in each group. We had
just considered what You were saying as one way to try and
go back and get some additional data. So that's the best I

can do at this time.
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LDR. BLUMENSTEIN: 'Well, ﬁhere is anétﬁer way that
that percentage can go aown, and that is it's if the nature
of the denominator changes. And that is if you are
operating on a different type of patient than you were in
thé patients that were collected prior to having the scan
available. .

To come back to the question of a trial that would
be better, there is a clear design that would be better,_and
that would be a randomized trial in which the randomization
between the use of this scan, and not use of this scan. And
thévkihds of outcomes. I just happened to make a list here.
Some of them would be the percent of surgeries,_apq sihce,
you have’the fandémiéaﬁion, juét knowing the percenﬁ of
surgeries would be an interesting outcome.

Percent of adverse tracks. Whét I mean‘by that is
‘how many éf the patients end up in trouble as a résult of
perhaps not having surgery, or perhaps having surgery and
then having complicafions from that surgery. And I put in
bparenthesis cost. That's a big concern here always. And
‘the balance would be between surgery versus observation
versus the use of the scan, and so forth.

Percent accurate diagnoses as defined in this
study.’ That would be probably the best you could do on'
kthat, And then of course the percent of surgical |

complications, and then the percent of other kinds of
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infections found. _Thére would bé a whole host of outcomes
there. These are just things I jotted down in the last
couple of days.

I'm just kind of cdncerned that that would have
been the ideal trial to do, and I understand that would beba
more complicated trial. Another aspect of it that would be
important to think about might be that it would be better to
randomize by center, rather than by patient in order to
further remove bias of the surgeon who is practicing in the
setting of knowing that a scan is available on some
patients. But that oficourse makes the triai a lot more
complicated.

4To answer your question, there is an ideal design
I think, Oor a better design. As to whether that is |
ralatable or not, I don't know.

DR. LINKS: Perhaps I'm being a tad too
siﬁplistic, but if I loock at the proposed indication, it's
for the diagnosis of appendicitis in patients with equivoqal
signs and symptoms. It is not an indication for change in
management. And quite frankly, I think that all of the
change in management information is icing on the cake. I
think it's nice, thick, rich, delicious icing, but it is
icing. Really, if you look at the indication, it seems to
me it's the sensitivity and specificity that ultimately we

have to judge as being appropriate or not.
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I must also confess I'm a little bit confused at
the practice level about some of the points you are making,

because if I understand Dr. Whalen properly, if I have early

appendicitis, and I operate and that's how T discover I have

early appendicitis, where it might remitted if I didn't
operate, the likeiihood that down the road thatipatient is
going to present again with appendicitis is rather high.
Perhaps I'm being a little glib, but you could
think of the appendectomy as a prophylactic appendectomy. I

think it's perhaps inappropriate to say that's surgery that

" is bad for the patient ultimately. -

DR. BLUMENSTEIN: Let me regpond to that. 1In
1994, I woke up on a Saturday morning with all the symptoms

of appendicitis. And I was working on a very important

proposal at that point in time. T called my co-

investigator, and I said, oh my God, what am I going to do?
I took myself to the hospital, and I refused to
allow them to operate. They kept me overnight. It
resolved, and I have not had an appendectomy since. And I
got the proposal done on time.
DR. LINKS: That's great, but there is no evidence
you had early appendicitis.

DR. BLUMENSTEIN: It was pretty classic symptoms.

It wasn't this equivocal stuff. They did not want to let me

stay in the hospital overnight, because they didn't want to
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spend all that timefmenitoring me, just as it was said,here.
But I just wanted to tell that personai experience. But I
think your questions are really good here, and your point
about the indication is a good one. Should we hold a
company like thie to a change ih clinical management that
benefits the patient, or do we take evidence that in fact
this product does‘whaf it says, it finds appendicitis.

DR. SIEGEL: I should comment a little bit on the
agency's approach to that distinction. We do indeed in
rules recently released, that will be clarified before very
long in guidance, distinguish between claims related to
imaging performance, and claims related‘to patient
manegehent,raﬁd the'tyﬁee‘of data.that are needed for them.

| But in terms of data requirement, it's not quite
as clear a distinction as you may make, because there is no
absolute number where you say this is a good enough
sensitivity or specificity or PPV or an NPV. It has to be
locked at we feel, from a safety perspective if no other._
The data do have to be looked at in terms of the therapeufic
management iﬁplications.

" If a negative test is going to cause you to mise a
life saving surgery for a cancer because you say it's
incurable or some such, then you may require a much
different level of»eomfert., So yes, they are asking for a

management claim, but it would wrong for the committee not




