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PROCEEDI NGS

(8:05 a.m)
DR. HORLOCKER: Good norning. |'d like to cal
this nmeeting to order.
|'"'m Terese Horl ocker fromthe Mayo Clinic. |I'm

the Acting Chair of the Anesthetic and Life Support
Advi sory conmmttee. 1'd like to welcone you all here and
congratul ate on getting here despite the weather outside.

The focus of the neeting today will be the risk
of spinal hematoma in patients that have undergone regi onal
techni ques while receiving the | ow nol ecul ar wei ght
heparins and heparinoi ds perioperatively. Specifically,
it'"s the job of this advisory commttee to assist the FDA
with the | abeling aspects of these nedications, as well as
the decision to request additional information that would
allow for the safe managenent of patients receiving these
medi cations while they undergo regi onal anesthesi a.

VWhat 1'd like to do nowis just take a few
monments to have the nenbers of the advisory commttee and
t he guests introduce thenselves. 1'd like you to state
your nane, your affiliation, and in addition, with each
subsequent presentation, please identify yourself so the
stenographer is able to know who is speaking. If we can

just start over on the right here.
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DR. STEINBERG M nane is Mrvin Steinberg.
| "' m professor and Vice Chairman, Departnent of Othopedic
Surgery at the University of Pennsylvania School of
Medi ci ne.

DR. ALVING |'m Barbara Alving, D rector of
Hemat ol ogy/ Medi cal Oncol ogy at Washi ngt on Hospital Center
in Washington, D.C., and |I'm a hemat ol ogi st.

DR. BAUER: |'m Ken Bauer. |'m Associate
Prof essor of Medicine at Harvard Medi cal School, Chief of
Hemat ol ogy- Oncol ogy at the VA Hospital in Wst Roxbury, and
al so a physician at Beth Israel Deaconess Medical Center in
Bost on.

DR PALMER Hi. |'m Susan Palner and I'ma
prof essor of anesthesiology at the University of Col orado
Medi cal School .

DR. YOUNG Marie Young, Associate Professor of
Anest hesia, University of Pennsylvania Medical Center.

DR. CARLISLE: Sue Carlisle, Professor of
Anest hesia and Medicine, University of California, San
Franci sco.

DR. REVES: Jerry Reves, Professor of
Anest hesi a, Duke University.

DR. TEMPLETON- SOVERS: Karen Tenpl et on- Soner s,

Executive Secretary for the conmttee, FDA
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10

M5. CURLL: Mary Gomez Curll, Associate
Prof essor of Nursing, San Antonio Coll ege, San Antoni o,
Texas.

DR. RHODE: |'m Charl es Rhode, Professor of
Bi ostatistics at Johns Hopkins University.

DR. WOOD: Margaret Wod, Professor and
Chai rman, Col unbia University in New YorKk.

DR. WSOWSKI : D ane Wsowski, epidem ol ogi st ,
O fice of Epidem ology and Biostatistics, FDA

DR. TALARICO |I'mJulia Talarico, the D rector
of the Division of Gastrointestinal and Bl ood Coagul ati on
Drug Products of the FDA

DR. BOTSTEIN: |'m Paul a Botstein, Head of the
Ofice of Drug Evaluation |11l in the Center for Drugs.

DR, HORLOCKER: Dr. Somers, would you like to
read the conflict of interest statenent please?

DR. TEMPLETON- SOVERS: The foll owi ng
announcenent addresses the issue of conflict of interest
with regard to this neeting and is nade a part of the
record to preclude even the appearance of such at this
meet i ng.

Based on the submtted agenda for the neeting
and all financial interests reported by the conmmttee

participants, it has been determned that all interests in
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11
firms regulated by the Center for Drug Eval uation and
Research present no potential for an appearance of a
conflict of interest at this neeting.

We would like to disclose for the record that
Dr. Terese Horl ocker's enployer, the Mayo Cinic's
Depart nent of Anesthesiol ogy, has an interest which does
not constitute a financial interest within the neaning of
18 U.S.C. 208(a) but which could create the appearance of a
conflict. The agency has determ ned, notwi thstanding this
interest, that the interest in the governnment in Dr.
Hor | ocker's participation outwei ghs the concern that the
integrity of the agency's prograns may be questi oned.
Therefore, Dr. Horlocker may participate fully in today's
meet i ng.

Wth respect to FDA's invited guest experts,
Drs. Barbara Alving and Kenneth Bauer have reported
interests which we believe should be nade public to all ow
the participants to objectively evaluate their comments.

Dr. Alving would like to disclose for the
record that she may be receiving a research grant from
Pharmacia & Upjohn. In addition, Dr. Alving has reported
that she is a speaker for Rhone-Pol enc Rorer.

Dr. Bauer would like to disclose that he is a

menber of one of Organon's steering commttees.
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In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the
partici pants are aware of the need to exclude thensel ves
from such invol venent and their exclusion wll be noted for
t he record.

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

Thank you.

DR. HORLOCKER: Dr. Talarico, would you like to
make your comments pl ease?

DR TALARICO 1'd like to thank the Anesthetic
and Life Support Advisory Commttee for taking the
opportunity so that we can address the risk of
epi dural /spi nal hematomas in patients receiving neuraxi al
anesthesia wth concom tant thronboprophylaxis with | ow
nmol ecul ar wei ght heparins and hepari noi ds.

At the present tinme in the United States, there
are three | ow nol ecul ar wei ght heparins which have been
approved and one heparinoid which has al so been approved
for thronboprophyl axi s.

The first | ow nol ecul ar wei ght heparin to be
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13
approved was Lovenox, which was approved in March of 1993,
for prevention of DVT which may | ead to pul nonary enbolism
following hip replacenment surgery. The dosing regi men was
30 mlligrans subQ which was the initial dose given
foll ow ng surgery and then b.i.d. for a duration of 7 to 10
days postoperatively.

There were supplenents to the Lovenox NDA for
addi tional indications. The first supplenent was in March
of 1995 and addressed the prevention of DVT which may | ead
to pul nonary enbolismfollow ng knee repl acenent surgery.
The dosing reginmen was simlar to that used for hip
repl acenent surgery.

Suppl enmrent 008 was approved in May 1997 and was
for prevention of DVT which may | ead again to pul nonary
enbolismin patients undergoi ng abdom nal surgery who are
at risk of thronboenbolic conplications. Here the dosing
reginen is different. It was 40 mlligrams subQ with the
initial dose given preoperatively and then once daily for a
duration of 7 to 10 days.

The | ast suppl enment, 010, which has recently
been approved, is for prevention of DVT which nay lead to
pul monary enbol i smduring and follow ng hospitalization in
pati ents undergoing hip replacenent surgery. Here the

dosi ng regi nen consists of two phases. There is a



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

24

14
perioperati ve phase where patients receive 40 mlligrans
subQ begi nning 12 hours before surgery and then once daily
for 7 to 10 days, or 30 mlligrans subQ begi nning 24 hours
after surgery and then twce daily for 7 to 10 days.

After this perioperative treatnment, patients
who were found to be free of DVT can be then put on an
ext ended prophyl axi s regi nen which consists of 40
mlligrams of Lovenox subQ once daily and for a duration of
3 weeks.

Now, the second | ow nol ecul ar wei ght heparin
available in the United States was approved in 1994 and is
Fragm n. This | ow nol ecul ar wei ght heparin was approved
for prophylaxis of DVT which may | ead to pul nonary enbolism
in patients undergoi ng abdom nal surgery who are at risk
for thronboenbolic conplications. For patients just at
ri sk of thronboenbolic conplications, the reginmen of 2,500
anti-X units of Fragmn to be started 1 to 2 hours before
surgery and then given once daily postoperatively for a
duration of 5 to 10 days.

A suppl enent was then submtted for the
indication in patients who are at high risk of
t hr omboenbol i ¢ conplications, such as for exanple patients
operated on for nmalignancies. Here the indication is again

abdom nal surgery and the dosing reginen is 5,000 anti-Xa
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international units subQ to be given once daily starting
again before surgery. On the first day of surgery, the
5,000 anti-X units can be given in two divided doses, |ike
2,500 preoperatively and 2,500 postoperatively, and then
once daily at the dose of 5,000, for again 5 to 10 days, or
until the risk of thronboenbolic conplication is considered
to be reduced.

The next preparation to be approved in the
United States is Orgaran. Orgaran is not actually a | ow
nmol ecul ar wei ght heparin. 1t's a heparinoid substance.
Thi s conmpound was approved in 1996 for prevention of DVT
whi ch may | ead to pul nonary enbolismin patients undergoi ng
el ective hip replacenent surgery. The dosing regi nen was
750 anti-Xa units starting 1 to 4 hours preoperatively and
then twice daily for 7 to 10 days or until the risk of
t hr omboenbol i ¢ conplications is di m nished.

The nost recent conpound approved is again a
| ow nol ecul ar wei ght heparin, Norm flo, which was approved
in 1997 for prevention of DVT follow ng knee repl acenent
surgery. Here the dosing reginen is 50 anti-X units subQ
on the evening of the day of surgery or the follow ng
norni ng, and then tw ce daily postoperatively again for 10-
14 days or until the patient is anbul atory.

Many t housands of patients were recruited in
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the studies which led to the approval of all these drugs,
i ncl udi ng many t housands of patients who had under gone
surgery with spinal or epidural anesthesia. W are talking
about sonething |ike 10, 000-15,000 patients, and during the
clinical devel opnent of the |ow nol ecul ar wei ght heparins
or heparinoids, there were no cases reported of epidural
hemat onas.

The first cases that we becanme aware of was in
Cct ober 28, 1994 when two cases of spinal/epidural
hemat omas were reported to the FDA, and this occurred with
Lovenox. The labeling for Lovenox was revised to address
specifically a warning of this adverse event.

Subsequently in July 1995, a review of all the
i ncidents of spinal bleeding with Lovenox and indwelling
cat heters was agai n undertaken, and in Septenber 1995, a
total of 8 cases had been found and reported to the FDA

"Il now review the cases and again in January
1996, the labeling was gain revised to specifically address
the followng issues. | mght say that when the | ow
nmol ecul ar wei ght heparins were approved, the | abeling
initially included in the warnings section that caution
shoul d be used with the use of | ow nol ecul ar wei ght heparin
in patients who are at risk of henorrhagic conplications,

and patients who have undergone special surgical procedures
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i ke brain, spinal, or ophthal nol ogi cal surgery.

The | abeling of Lovenox was revised the first
tinme to include specifically the statenent that speci al
precaution should be used in patients with indwelling
catheters and epidural catheters and in patients treated
concomtantly with antiplatel et drugs.

The second revision of the Lovenox | abeling,
whi ch took place in 1995, again addressed the warning for
this specific adverse event. In the warnings section of
the | abeling and the henorrhage subsection of the |abeling,
a new subsection was included addressing specifically
neur axi al anest hesi a and postoperative indwelling catheter
use.

The | abeling al so included the experience from
post - marketing surveillance, that cases had been reported
and that the cases reported of epidural or spinal henmatona
had resulted in many patients in |ong-termor pernmanent
paral ysi s.

As time went by, nore cases were reported, and
in June 1996 there were 16 cases. Again, the revision of
the labeling that | nentioned occurred again in 1997
addressing specifically the risk of epidural and spinal
anest hesi a.

| n November 1997, Rhone-Pol enc Rorer, the
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sponsor of Lovenox, provided a cunul ative sumrary of the
spi nal / epi dural hemat onas associated with the use of
Lovenox, and as of Novenber 1997, there were a little over
30 cases of spinal/epidural hematomas whi ch had been
reported to the FDA

From Novenber 1997, the FDA, in conjunction
w t h Rhone- Pol enc Rorer, has issued several changes. First
of all, in Decenber 1997, there were letters issued by the
FDA to all manufacturers of | ow nol ecul ar wei ght heparins
and heparinoids to request specifically, one, the addition
of a boxed warning that addressed the warning and the
precaution for the risk of spinal hematomas in patients
recei ving thronmboprophylaxis with | ow nol ecul ar wei ght
heparin and spi nal anest hesi a.

This warning was extended to all the other |ow
nmol ecul ar wei ght heparins and heparinoi ds based on the
assunption that these drugs, although they differ one from
the other, they can be considered in the sane cl ass.
Therefore, it would be likely that the sane conplications
woul d be seen with all the other drugs.

In addition to the inclusion of a boxed
war ni ng, the sponsors were to notify the health care
providers with a Dear Doctor |etter addressing the | abeling

changes.
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A health advisory was issued on Decenber 15, as
wel | as a Tal k Paper, concerning again the post-marketing
reporting of these patients and the risk of epidural and
spi nal hematoma with the concurrent use of |ow nol ecul ar
wei ght heparin and spi nal / epi dural anesthesi a.

In addition to this revision of the |abeling,
heal th advi sory, and Tal k Paper, arrangenents were nmade for
putting together an advisory conmttee neeting to address
specifically the risk of epidural hematona in patients
recei ving concomtant spinal anesthesia and | ow nol ecul ar
wei ght hepari n.

So, the purpose of this neeting today is again
to address this issue and to see if we can change the
| abel ing, introduce new revisions into the |abeling, or
have we addressed sufficiently the risk?

| f the | abeling can be changed in any way, what
el se shoul d be included?

Do we have any information which m ght allow us
to advise the health provider on how to use the | ow
nmol ecul ar wei ght heparin in relation to the placenent or
renmoval of catheters or in spinal anesthesia?

Shoul d the | ow nol ecul ar wei ght heparin, in
concom tance with spinal anesthesia, be restricted to

special circunstances in patients who have fulfilled



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

24

20
speci al requirenents for the conbination of both?

The ot her issues. Should the use of
intrathecal catheters be contraindicated in patients who
recei ve spinal anesthesia and | ow nol ecul ar wei ght heparin?

During this review of all the adverse events,
and particularly the spinal hematoma, it becane obvious
that the risk factors were playing a very inportant role.
Among the risk factors, the introduction of epidural
catheters for anal gesia was considered a significant risk
factor. The other risk factor was the concom tant
adm nistration to patients of conpounds that affect
pl atel et function.

Now, if further revisions can be introduced in
the | abeling, what are they? How can we select thenf

The ot her issue to be discussed for today is
whet her this warning should be extended to other
anti coagul ants, nanely heparin and Counadi n.

Dr. D ane Wsowski wi Il present the cases that
we have anal yzed, the 30-plus cases, with all the
characteristics.

Bef ore addressing the specific cases and what
characterized each event and all the risk factors that
coul d be recognized in the analysis of these cases, we

woul d hear fromindustry wth their presentations.
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DR. HORLOCKER: Thank you, Dr. Tal ari co.

Before the industry nmenbership gets up to nake
their presentations, | would like to nake one request of
themin addition to paying very close attention to the 25-
mnute tine allotnment. Dr. Talarico alluded to the fact
that there were 30 cases of spinal hematona reported in the
United States, and obviously not all those have been
publ i shed as case reports. Low nol ecul ar wei ght heparins
have been used in Europe for approximately 10 or 11 years,
and | suspect that there are probably reported but
unpubl i shed case reports of spinal hematoma that are in
Europe also, and if you have information from your European
branches or your Canadi an branches, could you pl ease

present that information during your presentation also?

Thank you.

The first conpany we'll hear fromw Il be
Or ganon.

MR. DELVERS. Good nmorning. M nanme is Tom
Delvers. | amthe Senior Drug Information Specialist at

Organon, Inc. in Wst O ange, New Jersey.

I"d like to tal k about Orgaran, which is
danaparoid sodiuminjection this norning. |1'd first like
to describe the product, talk a little bit about the

phar macol ogy, and how this product relates to the issue at
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hand whi ch is spinal/epidural anesthesia.

Orgaran was FDA approved on Decenber 24, 1996
for DVT prophylaxis in patients undergoing elective hip
replacenent. Orgaran is given subcutaneously at 750 anti -
Xa units twce daily.

Orgaran is a conmpound conprised of three
conponents. The mgjor conponent is heparan sulfate, which
is about 84 percent. There's dermatan sulfate,
approxi mately 12 percent, and chondroitin sul fate, about 4
per cent .

The heparan sulfate actually has two fractions:
one fraction that has a high affinity for Factor Xa, and a
fraction that has low affinity.

The average nol ecul ar wei ght of Orgaran is
5,500 dal t ons.

The heparan sul fate conponent is different from
heparin in that there is less sulfination and | ess of a
negati ve charge on the repeating units as conpared with
heparin. | can point that out. There is less sulfination
and | ess of a negative charge than on the heparin nol ecul e.

The heparan sul fate conponent sel ectively
inhibits Factor Xa by binding to and therefore enhancing
the effect of antithronbin II1. Because of the uniformty

of the heparan sulfate nolecule, Orgaran has very high
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specificity for Factor Xa. The anti-Illa activity is
attributed to the dermatan sul fate conponent.

The anti-Xa to anti-lla ratio is greater than
22 to 1.

Orgaran has only a mnor effect on platel et
function and pl atel et aggregability as conpared with
heparin which has a higher affinity for platelets, as
denonstrated by this table. In this table we see an in
vitro platel et aggregability test where Orgaran was
conpared with heparin, which explains why in animl nodels,
Orgaran has denonstrated | ess of a capacity to induce
bl eeding. Please note the peak blood loss is less with
Orgaran as is the area under the curve. Here the peak
bl ood loss is less and al so the area under the curve. This
is the heparin; that's the O garan.

This slide shows how Orgaran conpares with the
| ow nol ecul ar wei ght heparins with regards to anti-Xa
activity as well as the prototype antithronbotic heparin.
As we can see, Orgaran has an anti-Xa to anti-lla ratio of
greater than 22 to 1. The | ow nol ecul ar wei ghts have
various ratios, and unfractionated heparinis 1 to 1

Unfractionated heparin is nade up of fragnments
of a broad range of nol ecular weights from 3,000 to 30, 000

daltons. \Wen these fragnents bind to antithronbin I11
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steps in the clotting cascade that

dose-response curve necessitating

careful nmonitoring. Orgaran, having high specificity for

Factor Xa, has a predictable |inear dose-response curve.

Ther ef or e,

no nmonitoring is normally necessary of

prophyl acti c doses.

This table describes sone clinical trial data.

There are 11 studies in which spinal or epi

dural anesthesi a

was reported. In these studies, 1,106 patients received

sone form of anesthesi a.

recei ved Orgaran preoperatively.

were known to have received spina

There were no reports of spinal

The majority of these patients

378 of these patients

or epidural anesthesi a.

hemat onas.

Therefore, in approximately 4,500 subjects

exposed to Orgaran during clinical

spi nal / epi dural anesthesi a al one or

general anest hesi a.

hemat onas.

trials,

378 received

in combination with

There were no reports of spinal

Orgaran was first approved in 1991 in the

Net herl ands. Since then, Orgaran has been approved in 18

countries for DVT prophylaxis. In eight of these

countri es,

patients.

Orgaran has been approved for the use in hip

That' s heparin-induced thronbocyt openi a.

In addition to clinical

trials,

t here have been
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no reports of spinal/epidural hematoma in worl dw de post -
mar ket i ng surveill ance.

I n concl usion, Organon concurs wth the
i nclusion of the black boxed warning in the | abeling for
Orgaran. However, we feel this warning should further
enphasi ze the risk of the procedure. W also believe
health care providers need guidance with regards to safe
use of antithronbotics curing spinal and epidural
procedures. As a manufacturer of heparin as well, O ganon
believes this black boxed warning should be extended to
include all parenteral and oral antithronbotic agents.

Thank you. Are there any questions?

(No response.)

MR. DELVERS:. Thank you.

DR. HORLOCKER: Al right. Qur next presenters
wi |l be Pharmacia & Upjohn.

MR. CHAMBERS: Good norning. Janmes Chanbers
representing Pharmacia & Upjohn. W'd |like to thank the
commttee and the agency for the opportunity to present
sone information that we hope will be helpful in the
del i berati ons today.

Qur presentation will be in tw parts. First,
Dr. Graham Pineo fromthe University of Calgary, Director

of the Thronbosis Research Unit, wll present sone general
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ri sk/benefit considerations in the prevention of
t hromboenbol ic events with the use of | ow nol ecul ar wei ght
heparins. Second, Dr. Marten Rosenqvist, Medical D rector,
Car di ovascul ar Di sease and Thronbosis, at Pharmacia &
Upj ohn will present our experience with Fragm n.

Dr. Pineo.

DR. PINEQO Good norning, |adies and gentl enen.

As nentioned, |'ve been asked by Pharmacia &
Upj ohn to make sone general conmments about this area of
t hr omboenbol i sm | ow nol ecul ar wei ght heparin, and spi nal
hemat oma, and in particular to describe a clinical trial
that Russell Hull and | recently conpleted in North Anerica
called the North American Fragmn Trial, or NAFT. Because
we had a preoperative dose of | ow nol ecul ar wei ght heparin
i nvol ved, we designed into the study nechanisns to try to
avoid or mnimze the risk of spinal hematona. This may be
of use to you in your deliberations.

| would al so point out that |I'm not enployed by
Pharmacia & Upjohn. W do clinical trials with other | ow
nmol ecul ar wei ght hepari ns.

This may be elenmentary but to put the problem
in perspective, | show you sone slides. This comes from
the famliar October 1995 Chest, data that you'll be

famliar wth, reviewed by Anderson, show ng that fata
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pul monary enbolismis a common cause of death or
contributes to death in a |arge nunber of patients, stil
felt to be one of the nobst conmon preventabl e causes of
death in hospitals.

The incidence of total PE in general surgery
wi t hout prophylaxis and fatal PE, and you'll recall that in
the international multi-center study that figure was
brought to .8 percent with the use of |ow dose heparin.
Orthopedic surgery patients are at particular risk for
t hr onboenbol i sm

Next is also fromC agett's article in the sane
i ssue showi ng the incidence of DVT and fatal and total PE
in patients fromclinical trials that were placebo-
controll ed using venography as the endpoint. In hip
surgery and knee repl acenent surgery, these are the
i nci dences that were seen in those days, and the high
i nci dence of fatal pul nonary enbolism

Now, fatal PE is an unusual event today where
active agents are being used, usually two active agents.
But they still rarely do occur, and fatal PEs do occur off
study, for exanple, as evidenced by information fromthe
nortality and norbidity reviews in the UK and el sewhere.
So, we are dealing with a serious problem

The issue of whether regional anesthesia
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decreases the incidence of venous thronbosis. Early
studi es denonstrated that they in fact did. |[If prophylaxis
weren't used, DVTs were nore common in patients having
general anesthetic than a regional anesthetic. And these
wer e venographi cally proven.

Now where we're using active agents, that
doesn't appear to be the case anynore. | show you sone
data froma study that we published in the New Engl and
Journal in 1993, 1,207 patients, this many receiving
spi nal / epi dural or a conbination with general, conparing
| ow nol ecul ar wei ght heparin and warfarin. And we saw no
difference in the DVT rates in those receiving general or
epi dural anesthesia. Ohers have shown the sanme. Unl ess
there are new data that I'mnot aware of, | don't think we
can attribute an advantage to regional anesthesia in terns
of preventing deep vein thronbosis.

Again, you're famliar wwth this. Wen
conpared with unfractionated heparin, |ow nolecul ar wei ght
heparin is at |east as good or better than | ow dose heparin
in the prevention of DVT in general surgery, and in the
recent neta-analysis fromthe British Journal of Surgery,
this was true for orthopedic surgery as well.

In North America, prophylaxis with |ow

nmol ecul ar wei ght heparin started postoperatively -- and I'm
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showi ng you the trials that conpared warfarin and | ow
nmol ecul ar wei ght heparin. These show that for total hip
repl acenent, warfarin and | ow nol ecul ar wei ght heparin are
equal |y beneficial. Wen we cone to total knee
repl acenent, | ow nol ecul ar wei ght heparin is superior to
warfarin, warfarin started either on the night of surgery
or the night before surgery.

This was one trial that was recently published
by Francis and his group in the U S. using preoperative | ow
nmol ecul ar wei ght heparin, and they showed that the | ow
nmol ecul ar wei ght heparin significantly decreased the
i nci dence of total DVT in these total hip replacenent
patients.

So, comng to spinal hematoma and | ow nol ecul ar
wei ght heparin and regional anesthesia, you're famliar
with these reviews. |In random zed clinical trials, we are
not seeing any spinal hematomas. These patients are nore
carefully sel ected.

But in case reports initially that were com ng
from Europe, a review by Vanderneul en, there were sone risk
factors that were starting to stand out, and these are
mentioned here. At the tinme that we designed the study
that | nentioned, these were already well recognized. So,

we tried very hard to avoid the conplications.
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"1l tell you a little bit nore about this
study, a multi-center double-blind study. It was carried
out in 32 different centers: 9 in Canada and the rest were
inthe US It was conpleted in Novenber. The |ast
patient cane in exactly 3 nonths ago. So, we have just
finished followup, and I"'mnot able to report the results
as yet.

It was a three-arm study, and we conpared
preoperative | ow nol ecul ar wei ght heparin -- and this was
started within 2 hours of surgery, and if patients had a
spinal or epidural, it was given only after the needl e was
inserted and was atraumatic. The dose was split, 2,500
units pre-op and 2,500 that night, and then 5,000 daily
with a post-op armwhich is 5,000 the night of surgery and
warfarin started on the night of surgery. The main
obj ective here was to see if preoperative | ow nol ecul ar
wei ght heparin was superior to warfarin in the prevention
of venous thronmbosis and that it was safe.

So, we were | ooking at major bleeding, and in
our clinical report forns, we demanded that people explain
what kind of anesthetic the patient received and if there
were any bl eeding conplications that could be related to
t he regi onal anesthesi a.

So, that study is conpleted. W can tell you
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fromthe safety data that there were no spinal hemat onas.
Maj or bl eeding was rare and our safety nonitor had no
concerns about bleeding in any of the three arns.

This is what we had done in the protocol, that
we did not permt epidural or spinal puncture in patients
who had previously been on anticoagul ants or on NSAI Ds up
till the time of adm ssion or on steroids. W strongly
di scouraged the use of epidural anesthesia and did not
permt the use of epidural catheters for nore than 12
hour s.

So, the | ow nol ecul ar wei ght heparin was given
only after the regional anesthetic was comenced, and if
there were bl eeding, a conplicated puncture or any kind of
bl eedi ng di sorder, the patient was not included in the
study, did not receive either the placebo or the active
agent .

| ' ve descri bed the dosage here.

If they did have a catheter, the catheter had
to be renoved well before the second dose the evening of
surgery.

So, we offer these as possible guidelines to
help mnimze the risk of spinal hematoma in patients
recei ving | ow nol ecul ar wei ght heparin.

Thank you.
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DR. ROSENQVI ST:  Good nor ni ng.

My task here is to give you the background
informati on on the experience wwth Fragmn in patients
recei ving spinal or epidural anesthesia.

Fragm n was introduced in 1985 and is presently
mar keted for prophylactic use and for treatnent in 48
countries. Based on our sales figures, worldw de 27
mllion patients have received Fragmn for
t hr onbopr ophyl axi s.

The dosi ng regi men has been divided into
patients who had a noderate or a high risk for
t hr omboenbol i ¢ conpli cati ons.

For patients with a noderate risk, 2,500 units
are admnistered 1 to 2 hours preoperatively and 2,500
units daily starting on the first postoperative day.

For patients at a high risk, we have
recommended 2,500 units 1 to 2 hours preoperatively and
anot her 2,500 units the evening of surgery followed by
5,000 units daily starting on the first postoperative day.

An alternate dosing reginen is to provide 5,000
units 10 to 12 hours pre-op and repeated once daily until
the risk for thronboenbolic conplications has di mni shed.

These recomendati ons have al so the

phar macoki neti c capacities shown in this slide where you
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can see that nmeasured as anti-Xa activity for a dose of
Fragm n of either 5,000 or 2,500 units, the anti-Xa
activity is going down, approaching O after 12 hours. This
is despite the fact that we do have a proven clinica
efficacy in thronboenbolic prophyl axis.

When it conmes to the question of epidural or
spi nal hemat omas, we have conpil ed our experience from
clinical trials of patients receiving the conbination of
Fragm n together with epidural or spinal anesthesia. W
had 1,653 patients receiving this conbination w thout any
cases of spinal hemat onas.

We al so did a conservative estimte from our
sal es figures suggesting that at |east 2,700,000 patients
have received Fragmn in the setting of epidural/spinal
anest hesi a.

And we have two spont aneous reports of spinal
hemat oma t hat have been recently published in the Norwegi an
weekly medical journal, and I would like to review these
two cases with you.

The first case is a 65-year-old nale who was
admtted with right costal pain and jaundice. He underwent
a conplicated surgical procedure with a chol ecystectony and
a partial pancreatectony due to a necrotic pancreatitis.

Preoperatively he received 2,500 units and then 2,500 units
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post operatively daily.

After the sixth postoperative day, when the
patient had received Fragm n for 6 days, the physicians
deci ded to place an epidural catheter for pain control.

The alternative, due to the severe pain, was to put himon
a ventilator. He received his |ast dose of Fragmn at 8:00
a.m, and the epidural catheter was placed 3 and a half
hours later. It was a conplicated puncture and 10 m nutes
after the puncture, the patient had a rapid drop in bl ood
pressure and a sensory and notor bl ockade. A deconpressive
| am nectony was perforned 18 hours later and the patient at
fol |l ow up has parapl eqgi a.

As you can see fromthis case, there are
several risk factors involved. This patient had been on 6
days of anticoagul ation treatnment when the epidural
catheter was placed. It was also a conplicated puncture
and several attenpts had to be nade.

Next case. This was a 5l1-year-old femal e who
cane to the hospital because of a left fenoral neck
fracture. Her previous nedical history included nmultiple
sclerosis with partial |lower extremty paralysis. Her
concom tant nedication included Toradol, a potent NSAID
drug, which was al so given the day of surgery.

Preoperatively she received 2,500 units of
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Fragm n, and after that, a spinal puncture was perforned
whi ch was slightly blood-tinged but thereafter cleared.

10 hours postoperatively she received 5,000
units of Fragm n, and the postoperative course then was
t hat she devel oped signs of increasing back pain and
deconpressive | am nectony was del ayed and wasn't perforned
until 40 hours after the spinal anesthesia.

On foll owup, the patient has an al nost
conplete extremty paral ysis.

Again, there are several risk factors in this
patient. She was on a potent NSAID drug, Toradol, and she
recei ved al ready 10 hours postoperatively a dose of 5,000
units of Fragm n.

Based on our clinical experience and on the
NAFT protocol, we would |ike to advocate the follow ng risk
reduction strategy for Fragm n.

Epi dural / spi nal puncture shoul d not be all owed
for patients receiving anticoagul ati on therapy, including
NSAlI Ds or steroids.

Low nol ecul ar heparin should be adm ni stered
after a safe epidural or spinal puncture has been
performed, in order to make sure that the puncture has been
unconpl i cated wi thout any signs of bl eeding.

There should be no | ow nol ecul ar heparin
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provided if there has been a conplicated puncture or the
patient has a clotting disorder.

And the doses that we advocate are
preoperatively 2,500 units tinmes 1; postoperatively the
evening after surgery, 2,500 units; and then 5,000 units
daily until the risks for thronboenbolic conplication has
di m ni shed.

And finally, the epidural catheter, if such is
left in place, should be renpved 8 to 12 hours after the
| ast dose of Fragm n has been given.

In summary, DVT and PE renmain a significant
clinical problemin postoperative patients.

Low nol ecul ar heparin significantly reduces the
ri sk of thronboenbolic events.

The use of regional anesthesia is increasing.

Ri sk factors for epidural/spinal hematonas can
be identified prior to surgery and nust be wei ghed agai nst
potential benefits.

Clinical practice guidelines for the concurrent
use of regional anesthesia and anti coagul ant prophyl actic
t herapy shoul d be devel oped.

Thank you.

DR. PALMER  Question.

DR. HORLOCKER. Wbuld you identify yourself
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pl ease?

DR. PALMER  Dr. Pal ner.

Your case one, isn't that the one we read about
that was a direct thoracic puncture of the dura and direct
needl e trauma to the cord?

DR ROSENQVI ST:  Yes.

DR. PALMER So, really with the synptons
devel oping wwthin 10 m nutes of direct needl e puncture to
the cord, | don't think any of these guidelines apply to
this case, do you?

DR ROSENQVI ST:  No.

Yes?

DR. STEINBERG Yes. 1'd like to bring up a
few points. This is based on practical orthopedi c usage.

First of all, you stated that the C agett study
showed 3.4 to 6 percent fatal PEs after total hip
replacenent. This is one order of magnitude greater than
nost st udi es.

Next, you tal ked about the use of preoperative
| ow nol ecul ar wei ght heparins. |In practical use, nost of
us do not use these preoperatively. W start at 12 hours,
and even that's dangerous. So, usually 18 or 24 hours.

Third, you spoke about the contraindications to

spinal or epidural in the face of NSAIDs or steroids.
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Agai n, many of our patients who are on steroids receive
booster doses before spinals and we do use these in the
face of nonsteroidals and we do not have probl ens.

Wul d you respond to these please?

DR. ROSENQVIST: | would like to respond to the
fact that these are the guidelines that we have provided in
our clinical studies, that patients should not be included
if they are on a steroid or anti-inflammatory drugs. The
regi mnen we have, the preoperative adm nistration of
Fragmn, is the one that we have docunentation on and that
we have done in our clinical trials.

| don't knowif Dr. Pineo m ght have a comment
on the incidence of pulnonary enbolism

DR PINEQO | also agree these are very high
rates. These data did cone fromrandom zed clinical trials
t hat were pl acebo-based, and | was just quoting what has
been in a famliar table that appears in Chest and in
Col man's book and other places. | agree those are high
rates, but that's what we've seen in early clinical trials.

DR. HORLOCKER: Dr. Whod.

DR. WOOD: Yes, but that was going to be ny
guestion. If you look at the protocols that you' ve shown,
those quite conplicated protocols as regards when the | ow

nmol ecul ar wei ght heparin or heparinoid started vis-a-vis
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t he neuraxial anesthesia, but it was mnmy inpression that
there's no evidence whatsoever thus far that preoperative
comencenent versus postoperative comencenent is any
significant difference in the incidence of deep venous
thronmbosis. |Is that correct? O do you have other data to
show that there is a difference?

DR. PINEO No. The only data conparing | ow
nmol ecul ar wei ght heparin given either pre-op or post-op
within the sanme trial is the study |I nmentioned, the NAFT
trial. We'Ill have those results later in the spring.

O herwi se you're just conparing across trials, the European
trials where they start pre-op and North Anmerican where
they start post-op.

DR. WOOD: Wich is not the sane thing.

DR. PINEO Wich is not the sane thing. So,
we w Il have evidence whether or not there's any benefit in
starting preoperatively.

DR, HORLOCKER: | would just like to address
the issue that there is not a synergistic or healthful
effect of regional anesthesia in patients that also receive
| ow nol ecul ar wei ght heparin. There was a recent
publication in the New Engl and Journal of Medicine,

Novenber 1997, conparing reconbinant hirudin with | ow

nol ecul ar wei ght heparin after total hip arthroplasty. The
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authors did a nultivariable analysis and found that type of
anest hesi a, general versus regional, did significantly
affect the risk of deep venous thronbosis. That was a p
value of .001. So, there is actually sonme data out there
to support the use of regional anesthesia in these patients
and justifies at |east sone benefit.

O her questions, comments? Yes, Dr. Reves.

DR. REVES: |'mcurious as to why you're
recommendi ng -- back to the question earlier -- that
patients who are on nonsteroidals, steroids should not
recei ve any spinal or epidural anesthesia.

DR PINEO In the clinical trial, we were
trying to avoid any possi bl e danger --

DR. REVES: |'mnot talking about protocols.
This was a sweeping kind of statenent that seened to sweep
across this roomand | think caused sone curious questions.

DR. ROSENQVI ST:  In nost of the reports in
spinal hematomas, it's clear that clotting disorders is a
precauti on when you do a spinal puncture.

DR. REVES: |'m asking for data. Do you have
data |li ke an incidence that nakes you say such a statenent?
DR. ROSENQVI ST: No, we don't have.

DR. HORLOCKER: We can proceed wi th our next

presentation then, Rhone-Pol enc Rorer.
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DR RUSH: |I'm Janet Rush fromthe Cinica
Research Group at Rhone- Pol enc Rorer.

Dr. Horlocker, Dr. Botstein, Dr. Talarico, and
menbers of the commttee and nenbers and guests, on behal f
of RPR, | would like to thank the FDA and the advisory
commttee for providing the opportunity to participate in
today's session addressing a very inportant patient safety
i ssue.

As detailed in the docunentation provided to
the coonmttee, RPR has been working with FDA since 1995 to
provi de appropriate warnings to the prescribing physician
in the package circular and in pronotional naterials
concerning the risk of neuraxial hematoma. The recent FDA
advi sory, the Dear Doctor mailing, and the revision of
package circulars all are inportant steps to bringing this
issue to the attention of health care professionals.

Low nol ecul ar wei ght heparins, such as Lovenox,
are very effective anticoagulants for the prevention of
deep vein thronbosis and pul nonary enbolism associated with
ort hopedi ¢ surgery and maj or abdom nal surgery, as you've
al ready heard today.

When neur axi al anesthesi a and anal gesi a have
been used, neuraxial hematomas have occurred.

Even with previous |abeling changes and efforts
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to informthe nedical community, cases continue to be
reported and the nessage needs to be repeatedly
di ssem nat ed and reenphasi zed using a variety of nethods.

As you will hear in this presentation and as
you' ve already heard sone of today, we believe there are
certain factors that tend to increase the likelihood that
neur axi al hemat omas m ght occur. Wth additional guidance
on the managenent of anticoagul ated patients and patients
schedul ed to be anticoagul ated, the chances of neuraxi al
hemat oma formati on and their serious sequel ae can be
greatly reduced.

One of the inportant additional steps which
could be taken to inprove the uptake of the nessage woul d
be the inclusion of clinical guidelines at least in a brief
format in the physician prescribing information for each of
t he package circulars, with nore detail ed recommendati ons
bei ng i ssued by a professional society, such as the
Anerican Soci ety of Regional Anaesthesi a.

I ncl usion of brief clinical guidance in the
package circular would facilitate the dissem nation of this
i nportant patient managenment information to health care
professionals. Additionally, inclusion of the information
in the package circular will allow the pharmaceuti cal

industry to take a nore direct, proactive role in this



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

24

43
process through direct interactions of professional
representatives with health care professionals and nake the
informati on known to a broader audi ence of caregivers
out side the discipline of anesthesiol ogy.

Most of the cases which bring us together today
occurred in patients receiving Lovenox and the majority of
t hese cases occurred in the United States. However, it is
inportant to put this information in context with the use
of other anticoagulants in the setting of neuraxial
anest hesi a.

There are a nunber of literature reports of
neur axi al hemat oma associ ated with heparin, including
subcut aneous heparin, warfarin, and dextran, as well as
antiplatel et agents such as aspirin. Many of these case
reports are referred to in the publication by Dr.

Vander neul en and included as the first reference in the
briefing docunment provided to the conmttee. Rates cannot
be determ ned because of the |arge uncertainty associ ated
wi th the popul ati on exposed.

However, this does enphasi ze that neuraxial
hematoma is not related only to | ow nol ecul ar wei ght
heparins and heparinoids. Since the risk of neuraxial
hematoma in the setting of neuraxial anesthesia exists with

all anticoagul ants, including heparin and warfarin, the
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product circulars of all anticoagul ants shoul d enphasi ze
this risk.

There are many | ow nol ecul ar wei ght heparins
mar keted outside the U S. The nost widely used are
Lovenox, Fragm n, Fraxiparin from Sanofi, and Sandoparin
fromNovartis. This slide shows these four wi dely used | ow
nmol ecul ar wei ght heparins and the nunber of prefilled
syringes or unit doses sold outside the U S. since narket
introduction. These unit-dose data are from I M audit
reports and thus all data are fromthe sanme independent
source rather than from i ndividual manufacturers.

Based upon literature reports outside the U S.,
the nunber of reports in relation to sales appears
relatively simlar, as indicated by these overl appi ng
confidence intervals.

RPR i s aware of four published cases and two
addi tional non-U. S. cases that were reported to RPR but not
published. If we include all these cases, the six cases,
for the sake of conpleteness, this would nake a total of
si x Lovenox cases outside the U S. and again the confidence
intervals all overl ap.

RPR does not have access to the data on the
ot her manufacturers for reports that nmay have been reported

just to the manufacturer and not published, but we did hear
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from Pharmacia & Upjohn that these are the only two cases
t hat have occurred outside the U S. with Fragm n.

The nunber of cases reported from outside the
US. is lower than the nunber reported to FDA relative to
the volune of | ow nol ecul ar wei ght heparins in use. There
are many possible reasons which could contribute to the
occurrence in reporting of nore cases in the U S.,

i ncl udi ng anesthetic and surgical practices, reporting
di fferences, and the dose reginmen which differs in
ort hopedi c surgery.

Wth respect to anesthetic practices, there may
be differences in the percentage of patients receiving
spi nal or epidural anesthesia, the frequency of indwelling
catheter use for pain control, the length and stiffness of
the catheters, the anesthetic agents of choice, and the
denographi cs of the patients who receive hip and knee
repl acenents.

There may al so be differences between the U S.
and other countries in traditions of adverse event
reporting. In some countries it is |less comon to report
an adverse event that is related to the pharmacol ogy of the
drug and epi dural hematomas occurring in anticoagul ant
patients may be consi dered expected based on the known

potential effects of anticoagulants. This is particularly
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inportant in the case we're discussing today because
physi ci ans may have consi dered the neuraxial hematomas to
be related to the procedure not to the drug and then may
not have reported themto the manufacturer of the drug.

Anot her inportant factor is the length of tine
that the drug has been in use. It's well docunented that
adverse events reports are higher during the initial
i ntroduction of the product and decline with tine. Cases
associated with heparin and warfarin which have been
mar keted for many years nmay be less likely to be reported.
Publ i c awareness al so i nfluences adverse event reporting,
and this can differ worldw de.

Sone of you mght be famliar wth the exanple
of Suprofen, a nonsteroidal anti-inflanmatory agent with
many parallels to the situation with | ow nol ecul ar wei ght
heparins. The clinical trials of Suprofen, which served as
the basis of approval of this product, included up to 3,000
patients in Europe and 2,100 patients in the U S.

It was marketed in Europe in 1982 and fl ank
pain syndrome was not identified. Suprofen was first
marketed in the U S in 1986. 6 cases of flank pain
syndrone pronpted a Dear Doctor letter and with the ensuing
nmont hs, 163 cases in the U S. were reported and only 17

cases in the other 24 countries in which this product was
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mar keted, giving relative to use a case rate of 23.3 per
estimated 100, 000 patients exposed in the U S. and .7 for
100, 000 exposed outside the U S

Anot her possi ble factor which could influence
the distribution of reported cases is that the dose of
Lovenox approved outside North America for orthopedic
surgery is 40 mlligrans once daily initiated
preoperatively, whereas 30 mlligranms every 12 hours
initiated postoperatively is approved for orthopedic
surgery in the U S. and Canada.

Wil e both reginens are effective, it was the
conclusion of RPR and FDA that the 30 mlligram every 12
hour regi men was nore efficacious in the high risk setting
of orthopedic surgery. This was based on the results of
two studies in patients undergoing hip replacenent surgery.
In both studies the reginen of 30 mlligranms every 12 hours
tended to be nore efficacious than the 40 mlligram once
daily regi men which was initiated postoperatively in this
trial. In one study, the 525 study, this difference was
significant.

For the prevention of DVT in major abdom nal
surgery, 40 mlligranms once daily initiated preoperatively
is the approved prophyl actic regi nen worl dw de.

As Dr. Talarico mentioned, Lovenox was the
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first |ow nol ecul ar weight heparin to be approved in the
U S. and was introduced in 1993. On this slide, we see the
syringes sold in the U S. through Septenber 1997 for two of
the four products being discussed today, Lovenox and
Fragm n. Since 1993, 97 percent of the units sold in the
U.S. have been Lovenox 3-mlligramprefilled syringes and
an additional .5 percent for Lovenox 40-mlligram syringes.
Only 2 percent were Fragmn and | ess than .5 percent were
Norm fl o and Orgaran.

Because epidural hematoma is an infrequent
event, Lovenox is the only | ow nol ecul ar wei ght heparin
with sufficient use to have had cases reported and
observed, cases of neuraxial hematoma. This slide shows
the U S. reports of neuraxial hematomas over tinme and
i ndicates the sales -- and here are the cases -- over tine
in the US.

Even with the revisions to the Lovenox package
insert and efforts to informthe nmedical conmunity, cases
have continued to occur. The initial revision to the
Lovenox package insert, as nentioned by Dr. Talarico, was
made in response to the reporting of the first two cases of
epi dural hemat oma, and there have been a total of three
| abel i ng changes, as shown here.

As part of a programto increase awareness of
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the problem there have been three Dear Health Care
Prof essi onal and Dear Doctor mailings to bring this
information to the attention of a w de audience. RPR has
al so provided the details of the case histories to severa
i ndi viduals, Drs. Hynson, Horlocker, and Tryba, who have
anal yzed them and published the case series in professional
j our nal s.

However, as | nentioned, interactions of
prof essi onal representatives and physicians are limted to
the information contained in the package circular and the
i nclusion of nore specific information would enabl e the
phar maceutical industry to take a nore direct role in
communi cation of the recommendations that would conme froma
nmeeting such as this.

In RPR s exam nation of the cases of neuraxi al
hemat oma, certain common el enents appear repeatedly and may
be factors which should be taken into account in the
devel opnent of product | abeling and professional society
gui del i nes. These nunbers have been updated since the |ist
provided in the briefing docunent.

It's clear that the majority of patients were
femal es. Two-thirds had epidural anesthesia. One-third
had an indwelling catheter for nore than 24 hours for

post operati ve anal gesia. Oher characteristics include
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concom tant use of nedications with antiplatel et
properties, such as NSAlI Ds, nonconfornmance with the
recommended dosing interval for the anticoagulant, nultiple
attenpts to position the needle or catheter, the occurrence
of a bloody tap, or catheter w thdrawal at the peak of
anticoagul ant activity. This list is consistent with the
characteristics of the literature cases reported with other
anti coagul ants.

Fromthe 16 patients in our series in whomthe
wei ght is known, it does not appear as though | ow weight is
a risk factor since all Lovenox patients who devel oped
neur axi al hemat oma wei ghed 62 kil os or nore.

19 of the reported cases occurred in patients
who received Lovenox and neuraxi al anesthesia in the
setting of hip or knee arthroplasty during the years 1995
t hrough 1997. So, on this slide, you' re |ooking just at
t he subset of cases who had hip or knee replacenment surgery
and neur axi al anest hesi a.

Through marketing survey data, we have
attenpted to quantify the nunber of patients who received
Lovenox during these years and who had various forns of
regi onal anesthesia or analgesia. W nust all acknow edge
t he consi derabl e uncertainty regarding the accuracy of the

popul ation estimates which conme froma market survey which
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is fraught with a lot of uncertainty.

However, a rather striking difference does
becone evident when the data are examned in this way. In
patients exposed to Lovenox in whom an indwelling catheter
remains in place for nore than 24 hours, the risk of
neur axi al hemat oma appears to be consi derably higher than
in patients who received spinal anesthesia or epidural
anesthesia for |less than 24 hours.

In sone of the reported cases, the synptons of
neur axi al hematoma can be linked to two critical tine
points, the tine of insertion and tinme of renoval of the
needl e or catheter. |It's logical to postulate that the
| evel of anticoagulation at these two critical tine points
shoul d be given careful consideration.

For the | ow nol ecul ar wei ght heparins and
heparinoids, the |level of anticoagulant activity is |owest
at the end of the dosing interval, and sone practitioners
have assuned that this is the safest tinme to renove an
i ndwel l'i ng catheter. However, in the case of a | ow
nmol ecul ar wei ght heparin adm nistered on a twice daily
schedul e, there is substantial anticoagulant activity
present even at trough.

In order to increase the safety margin, sone

experts have recomended ski pping a dose of | ow nol ecul ar
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wei ght heparin allow ng 24 hours to el apse since the |ast
previ ous dose before discontinuing an indwelling catheter.
This recormmendation is nentioned in the reference by Dr.
Hor | ocker reproduced in your briefing docunent.

For Lovenox, a 24-hour interval before
di scontinuing an indwelling catheter will enable the anti-
Xa level to drop to near the limt of detection which would
provi de an added safety margin. This recommended interval
woul d need to be adjusted based upon the specific
phar macoki netic characteristics of each of the | ow
nmol ecul ar wei ght heparins or heparinoi ds.

In order to take this into account, RPR has
previously proposed brief prescribing guidelines which
could provide the practitioner with specific information.
The el ements which we believe should be addressed in the
package circular are, first, om ssion of any preoperative
dose if neuraxial anesthesia is planned; second, renoval of
the epidural catheter at least 2 to 8 hours prior to the
initiation of anticoagulant, if possible; and in the case
of an indwelling catheter for postoperative anal gesia, 24
hours shoul d el apse between the previous dose of
anti coagul ant and the renoval of the catheter, the next
dose to be given no sooner than 2 to 8 hours after catheter

renoval .
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The interval recomended between the renoval of
the catheter and the initiation of anticoagulant differs
markedly in the published guidelines and references
commenting on this topic, and we believe the recommended
interval needs to be defined based upon the collective
wi sdom of people who wite the guidelines which will issue
follow ng this and ot her neetings.

In 1995 the Anerican Col | ege of Chest
Physi ci ans publ i shed consensus gui delines on antithronbotic
therapy for the prevention of thronboenbolic disease.

In the setting of total hip arthroplasty, the
nost effective thronboprophylactic nodalities were | ow
nmol ecul ar wei ght heparin in a fixed dose twice daily, oral
anticoagulation titrated to an INR of 2 to 3, and adj usted
dose heparin. Considered |less effective were | ow dose
heparin, aspirin, dextran, or intermttent pneumatic
conpr essi on.

In the setting of knee arthroplasty, the
recommendati ons are sonewhat different. The only
phar macol ogi ¢ nodality recomended was | ow nol ecul ar wei ght
heparin in a fixed dose twice daily and intermttent
pneumati ¢ conpression.

Low dose heparin, aspirin, dextran, and

intermttent conpression, therefore, are not recomended in
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the setting of hip replacenent surgery.

Regi onal anest hesi a does confer sonme protection
fromDVT relative to general anesthesia, but the effect is
relatively nodest. This study denonstrates the additional
benefit of Lovenox in this setting. In this series of 153
patients, all of whomreceived spinal anesthesia, a DVT
rate of 37 percent in the placebo group -- this is DVT
di agnosed by a venographi ¢ exam whi ch was perfornmed on al
the patients enrolled in the trial, and this rate was
reduced to 14 percent in the group which received Lovenox
40 mlligrams once daily. In this study the 40 mlligrans
once daily was initiated postoperatively.

O special note is the reduction of proxinal
DVT from 16 to 2.6 percent, both of these reductions being
hi ghly significant.

O her than Lovenox, warfarin is the nost w dely
used agent for DVT prophylaxis in the U S

Whereas warfarin and | ow nol ecul ar wei ght
heparin are both effective prophylactic agents in the
setting of total hip arthroplasty, the situation is very
different in total knee arthroplasty, as was observed in
this study of Normflo versus warfarin. In total hip
arthroplasty, there was a trend favoring tw ce daily

Norm flo over warfarin wwth a p value of .07
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I n patients undergoi ng knee repl acenent, the
advant age of | ow nol ecul ar wei ght heparin was striking,
with a reduction of deep vein thronbosis or pul nonary
enbolismfrom 43 percent, 26 percent with twice daily
Norm f 1l o.

Thi s advant age of | ow nol ecul ar wei ght heparin
over warfarin follow ng total knee arthroplasty has been
observed in a nunber of studies now, including this study
in which the DVT rate of 45 percent with warfarin was
reduced to 25 percent with Lovenox. And even nore striking
was the reduction of proximal DVT from 11l percent to 1.7
percent in the Lovenox group.

So, in conclusion, |ow nolecular weight
heparins are efficaci ous pharmacol ogi ¢ agents for the
prevention of thronboenbolic conplications of hip and knee
repl acenent surgery. Wen anticoagulants are used in the
setting of neuraxial anesthesia, cases of neuraxial
hemat oma have been reported.

Even with the changes that have been nade and
efforts to informthe nedical community, cases continue to
occur. Educational efforts nust be increased, including
devel opnent of guidelines. Recomendations for the use of
t hronboprophyl axis in the setting of neuraxial anesthesia

shoul d be included in the respective package circulars. W
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are confident that guidance will energe fromthis commttee
today that will enable the safer use of anticoagulants in
t he surgical setting.

Thank you.

DR. HORLOCKER: Questions?

DR. PALMER  Question.

DR. HORLOCKER: Dr. Pal ner.

DR. PALMER  Could you go back to your steady
state plasma anti-X activity slide?

DR. RUSH. Okay.

DR. PALMER It's seventh fromthe last, if
t hat hel ps.

| was just wondering if you could help nme
understand what this would | ook like in percent of norma
Xa activity because this international units doesn't
conpute for ne. In other words, when you get at the peak
of action at 2 hours, how nmuch of the normal activity does
a person have as opposed to when you get out to 20 hours
there, how nuch of normal activity is returned?

DR. RUSH Well, this is all pharnacol ogic
activity, anti-Xa activity.

DR. PALMER Right. What |I'm having trouble
with is how that conpares to nornmal activity rather than

international units.
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DR. RUSH: Normal activity.

DR. PALMER  Yes. | guess maybe I'm not making
it clear but maybe there is soneone in the roomwho coul d
help me wwth this. | want to know when we're above 50
percent normal activity.

DR. MAGNANI: Harry Magnani from Organon

The problemw th the anti-Xa units is for al
t hese conpounds that they're not equivalent. Each one has
to be neasured against its own control. So, Lovenox is
measur ed agai nst a Lovenox control; Orgaran agai nst an
Orgaran control; heparin against a heparin control. So,
that neans that you can't just say that so many units of
anti-Xa activity of Lovenox are equivalent to so nany units
-- well, you can say they're equivalent, but you can't say
they're the sane as so nmany units of heparin. So, it
doesn't make any, in a sense, sense to say how many units
of heparin is this because they have other activities on
t he coagul ati on cascade, and therefore it's not really an
equi val ent situation.

DR. PALMER | guess |I'm not asking ny question
clearly enough. What I'mtrying to get at is at what point
in the hours does a person's Xa activity return to 50
percent of normal. | don't really care about heparin

equi val ence.
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DR. ALVING Well, basically it's a way to
nmonitor the heparin activity since we can't do an APTT. W
just say how do we neasure its anticoagulant activity. So,
we say let's neasure that activity against an activated
factor like Xa. So, when you do the assay, you' re adding
the Xa into the plasna, and you neasure the potency of the
heparin by its activity against anti- Xa.

So, one way to look at it would be if you want
to have soneone therapeutically anticoagul at ed agai nst deep
venous thronbosis, you would like to have an anti Factor Xa
activity of .3 to .7 units per mM. So, when you see that
peak there, you' d say, gee, that little peak represents
full anticoagulant activity as full protection against DVT.

DR. PALMER  So, what you're saying is once you

get below .3, which |l ooks like it occurs at about 7 or 8

hours out -- 7 hours out, that you would not have a
t herapeutic level of anticoagulation. |Is that what you're
sayi ng?

DR. ALVING That's correct. [It's getting

| ower and lower. Right. So, in other words, when you're
between .3 and .7, that would be equivalent to full-dose
heparini zation with unfracti onated heparin.

DR. PALMER  Thank you. That's hel pful.

DR. HORLOCKER: Yes. Please identify yourself,
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DR. STEI NBERG  Marvin Steinberg.

Dr. Rush, you and the previous speakers keep
referring to the changes in the incidence of DVT with these
various agents. Now, DVT, especially below the knee, may
be of alnmobst no clinical consequence. Wuld you relate
this to PEs and nore specifically fatal PEs, which is
really the only thing that is significant here? And is
there any data and can there be any data, because of the
nunbers involved, that lead to statistically significant
di fferences?

DR. RUSH: Yes. | think that's a very good
point. | think we all recognize that the rate of fatal PE
in these patients is fairly low, but we have to keep in
mnd we're not only trying to prevent fatal PE, we're also
trying to prevent the norbidity and additi onal
hospitalization and norbidity of patients who have nonfat al
PEs and proximal vein thronmbosis. So, the magnitude of the
clinical problemis greater than just the fatal PE rate.

DR. STEINBERG Well, do you have any data
showi ng fatal PEs? That is really what counts.

DR. RUSH: Yes. There have been several
studies of fatal PEs in the setting of orthopedic surgery.

| think the data that Dr. Pineo showed you is well-known.
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It's wdely quoted. There are several other series which
find fatal PE rates nore in the range of 1 percent or |ess.
But in this day where thronboprophylaxis is so wdely used,
it probably is not very easy to sort out the differences
bet ween the way surgical practices have evol ved and the
t hronboprophyl axis. W're all using the best efforts we
can to reduce fatal PE and that's why the rate is | ow

DR. STEINBERG To be the devil's advocate
sone very good statisticians have stated that it requires
over 30,000 patients wth prospective double-blind controls
to prove that there's any significant difference in the
i nstance of fatal PEs and therefore have cone to the
conclusion that the definitive study cannot be done. Do
you agree with that?

DR RUSH: It certainly would be difficult to
show a difference in fatal PEs if you were to conpare
various effective nodalities, nodalities known to be
effective. It would probably be unethical to do a trial
where you did not use any DVT prophylaxis, and so such a
trial would be very difficult to perform

DR. HORLOCKER: Questions? Dr. Bauer.

DR. BAUER: | have a question related to the
i ssue of the pharmacol ogy and the dosing. Mybe you could

put that |ast overhead up again.
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It would seemto ne that the potential exists
with QL2 hourly dosing wwth repetitive doses for
accunul ation of anti-Xa activity over time with repetitive
dosing at the 12-hour --

DR RUSH Well, this --

DR. BAUER. | knowit's a single dose.

DR RUSH No. This is a steady state. So,
here we are at .1, and this is the steady state trough
level. So, this is all the accunulation that we see.

DR. BAUER: (Ckay. So, that's into repetitive
dosi ng. Okay.

DR. RUSH: This is the |ast dose adm ni stered
on day 8.

DR. BAUER: (Okay, | see that. Thanks for that
clarification.

DR. HORLOCKER: Dr. Wbod.

DR WOOD: | agree with Dr. Steinberg, and it's
really a phil osophical coment as to the way the data has
been anal yzed. Wen we all started nedicine, the thing
that we were taught as part of the Hi ppocratic OGath was
first do no harm That has changed now. |f you | ook at
the antithronbol ytic therapy that's used for nyocardi al
i schem a, cerebral henorrhage and stroke is an inevitable

consequence of quite proper antithronbol ytic therapy. But
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when the data was anal yzed it was done very well conparing
ri sk-benefit ratio of cerebral bl eed/stroke versus
i nci dence of nyocardial ischem a

I f you actually look at the way the data is
bei ng anal yzed here, we haven't really seen the risk of
epi dural hematoma versus what really is a surrogate
endpoi nt, deep venous thronbosis, versus pul nonary
enbolism And | think it could be done. It would be very
difficult to do, but I think it could be done in the way it

was done for nyocardial ischema and antithronbol ytic

t her apy.
DR. HORLOCKER: Any ot her questions?
(No response.)
DR, HORLOCKER: We'll proceed with Weth.
DR. CHAIKIN. Phil Chaikin with RPR Cinical
Resear ch

| think there should be sone additional
di scussi on about the effect of anti-Xa |levels, though, this
.3 to .7 and differentiating between what's effective
anti coagul ation for therapy of a DVT as opposed to
prevention. Even in Dr. Horlocker's review article, she
had nentioned that peak anti-Xa levels at .1 to .2 units
per M were effective as far as prevention of DVI. So,

think there's a differentiation that has to be made bet ween
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what you need wth respect to anti-Xa |levels inhibition
Wth respect to treatnent of a DVT as opposed to
prophyl axis for a DVT.

DR. HORLOCKER:  Thank you.

Sir, could you please identify yourself to the
st enogr apher.

DR. DeVANE: Good norning. Dr. Horlocker, Dr.
Tal ari co, nmenbers of the advisory commttee and guests,
| adi es and gentlenen, |I'm Philip DeVane, Vice President of
Cinical Affairs and the North American Medical Director
representing Wet h-Ayerst ESI.

l1"d like to thank you for the opportunity to
take part in the discussion this norning and |'mgoing to
make sone very brief remarks. This nmorning I'll present
information regarding the reports of spinal hematonata
associated wth Wet h- Ayerst | ow nol ecul ar wei ght hepari n,
Norm fl o, and a description of such reports associated with
our heparin products. W're a nmgjor nmanufacturer of
heparin sodiumin the United States.

Regarding Norm flo, which is dosed by patient
weight to allow plasma anti-Xa levels to be relatively
constant over a range of patient weights, in the clinical
trials 4,185 patients received Normflo in the trials, of

whi ch about a quarter, 1,119 patients, received epidural or
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spi nal anesthesia. As you' ve already heard, no cases of
spi nal or epidural hematonmata were reported.

Simlarly in post-marketing experience, no
cases of spinal or epidural hematona have been reported in
the U S to us fromthe tinme of product |aunch, which was
in July of last year, 1997, through the period, the end of
January 1998.

However, under the circunstances, we believe
that the safety issue of patients is paranount, and we' ve
accepted the recent revisions to the package insert of the
| ow nol ecul ar wei ght heparins and heparinoid products in
order to convey the risks associated wth the use of these
products when neuraxi al anesthesia is enployed or
di agnostic |l unmbar puncture is undertaken.

Wth regard to spinal hematonmata associ at ed
wi th heparin products and neuraxi al anesthesia, since 1990
our post-marketing dat abase of spontaneous reports includes
two cases of epidural hematonmas, both literature reports.
During this tinme frame, over 340 mllion units of our
t her apeutic heparin sodiumand over 380 mllion units of
our nont herapeutic heparin sodium-- that is, Hep-Lock and
heparin flush -- units have been sol d.

We acknow edge that this is a controversial

i ssue where the true incidence is unknown, in part because
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of the lack of controlled clinical trials and in part due
to an unknown degree of under-reporting. However, we've
ont seen any increased reporting spinal hematonata
associated with the use of our heparin products, and thus
based on this information, we do not believe that the
current heparin | abeling needs to be changed.

|'"'msure the commttee appreciates the
di fferences between therapeutic heparinization versus the
use of heparin flush units. These products have very
different risk-to-benefit ratios and in fact have very
di fferent package inserts.

Thank you very nuch.

DR. HORLOCKER:  Questi ons.

One question for you. So, you're saying there
are no unpublished case reports of spinal hematoma from
your product.

DR. DeVANE: That's correct.

DR. HORLOCKER: Both in the United States and
i n Europe.

DR. DeVANE: W only market the drug in the
United States and it's not commercially avail abl e out si de
the United States. So, no, there are no unpublished cases.

Thank you.

DR. HORLOCKER: W can adjourn for a quick
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break. Shall we reconvene at 10 o' cl ock? Thank you.

(Recess.)

DR HORLOCKER: |1'd like to get started with
our FDA presentations please. Qur first presenter will be
Dr. Di ane Wsowski who will tal k about the spinal/epidural
hemat omas and bleeds in the U S. Lovenox users.

DR. WYSOABKI :  From marketi ng of enoxaparin, or
Lovenox, in May 1993 through January 7th of this year, the
FDA received reports of 33 patients in the United States
adm ni stered Lovenox who devel oped spinal and epi dural
hemat omas or bl eeds. Two additional reports were received
after January 7th and are not included in this analysis.

|'"'m here to summari ze the 33 case reports for
you today. The nunber 33 may represent the tip of the
i ceberg since for nost adverse events there is significant
under-reporting to the FDA

Al so, the reports that we received are
sonetinmes sketchy and do not contain all the information
that we would Iike, and obtaining followup information is
usual ly difficult. Despite these problens, we can stil
summarize information fromthe cases report ed.

As you can see fromthis slide, nost of the
cases occurred in 1997. 75 percent of the patients were

wonen. They were elderly. The nedian age of the patients
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was about 77 years. They were adm ni stered Lovenox for
t hr ombopr ophyl axis primarily in association with knee and
hi p repl acenent surgery.

Lovenox was al so adm ni stered for
t hr ombopr ophyl axis in association with spine and back
surgery in 3 patients, hip surgery in 3 patients, and
prol onged bed rest in 1 patient who received a steroid
injection in her spine. In addition, one wonman had
repeated adm ni stration of Lovenox with knee repl acenent
and two G surgeries that occurred within a few weeks of
each other. A 60-year-old woman had a | ateral neniscectony
and a 59-year-old man was adm ni stered Lovenox in an | ND
study for vascular rejection after cardiac transplant. For
2 patients, the indication was not specified.

Except for the patient with the cardi ac
transpl ant who received 80 mlligrans of Lovenox per day
and a patient who received 120 mlligrams within the day of
surgery, nost of the patients for whom dose infornation was
provi ded received the recommended dose of 30 mlligrans
b.i.d.

The average and nedian tinme fromuse of Lovenox
to onset of neurol ogical synptons was about 3 days.

21 patients had energency deconpressive surgery

to evacuate the epidural hematoma. 1 patient refused the
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pr ocedure.

Reports in 10 patients nmade no nention of
surgery to evacuate the clot, and for 1 patient who had a
bl eed, but no hematoma by MRI, |eg synptons resolved with
removal of the epidural catheter.

Not all of the 33 patients had outcone
information, but of the 26 who did, 13 were reported to
have permanent paralysis. 7 had partial resolution of
paral ysis or neurologic synptons and 6 had apparently ful
resol ution of paralysis or neurol ogic synptons.

12, or 36 percent, of the 33 patients were
adm ni stered concom tant nedications that likely increased
the risk of bleeding. These included warfarin, ketorolac
or Toradol, naproxen, aspirin, Persantine, and Tinentin
adm ni stered singly or in conbination.

As nentioned previously, the reports sonetines
| acked full information, but |I counted 23, or 70 percent,
of the 33 patients with nmention of epidural catheter
attenpts or placenents, including 4 with nultiple attenpts
or traumatic placenents. There were 12 patients with
specific mention of the catheter left indwelling
post operatively.

Because we do not have controls, we can only

specul ate on potential risk factors for devel opnment of
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spi nal and epidural hematoma in Lovenox exposed patients.
Al of the patients for whomthere was information had an
i nvasi ve procedure perforned in the epidural or spinal area
whet her by pl acenent of anesthesia, anal gesia, tap,
surgery, or injection. All of the 32 patients with data
reported had an invasive procedure to the spine if the
heart transplant patient who had a thoracentesis and
devel oped a hematoma at the thoracic |evel is included.

O her potential risk factors include exceeding
t he recommended dose of Lovenox. The dose was exceeded in
2 patients.

Use of epidural catheters. 23, or 70 percent,
of the patients had epidural catheters.

Leaving the epidural catheters in
post operatively. 12, or 36 percent, of the patients had
catheters left indwelling.

Concom tant nedi cations that may have increased
the risk of bleeding. 12, or 36 percent, were taking these
medi cati ons.

O der age. 23, or 70 percent, of patients were
70 years of age and ol der

And femal e gender. 24, or 73 percent, were

O her potential risk factors include ankyl osi ng
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spondylitis, a history of previous |am nectony, repeated
surgeries with repeated adm ni stration of Lovenox within a
short tinme period, renal and hepatic dysfunction,
coagul opat hi es such as prolonged clotting tine and | ow
Factor X, and abnormal bl ood val ues pre- and
post operatively.

In an attenpt to put the 33 cases into a
context of risk, this slide shows the nunber of syringes of
Lovenox purchased by hospitals and | ong-term care
facilities by year since marketing. According to IM
Anrerica data, in the four and a half years from marketing
t hrough Decenber 1997, about 28.6 mllion prefilled
syringes of Lovenox were purchased by hospitals in the
United States. During this period, the nunber of dispensed
out patient prescriptions for Lovenox increased from about
6,000 in 1994 to about 87,000 in 1997.

If we assune 80 percent of the 28.6 mllion
syringes purchased were used, then 22.9 mllion syringes
were used. |If we assune 10 Lovenox syringes were
adm ni stered to each patient, then 22.9 mllion divided by
10 equals 2.29 mllion patients treated with Lovenox since
mar keting. 33 cases divided by 2.29 mllion patients
treated equals 1.4 cases of epidural hematoma or bl eed per

100, 000 patients treated with Lovenox.
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This reporting rate is equal to 2 to 2.8 tines
the rate quoted in the literature of 0.5 to 0.7 per 100, 000
of neurol ogi c dysfunction due to bl eeding after neuraxial
bl ockade. Unfortunately, this reporting rate is limted by
possi bl e under-reporting of cases in the nunerator and by a
possi bly inaccurate estimate of Lovenox-exposed persons in
the denom nator. However, if there is significant under-
reporting of cases to the FDA, then the reporting rate
woul d be consi derably higher.

In summary, over the four and a half years for
mar keti ng of Lovenox through January 7th, 1998, the FDA
received 33 reports of spinal or epidural hematomas or
bl eeds in United States patients adm ni stered Lovenox.
| ' ve described the characteristics of these patients and
menti oned what may be possible risk factors for devel opnent
of this rare but potentially devastating event. |'ve also
presented information on the use of Lovenox and cal cul at ed
a reporting rate that shows that the risk of spinal and
epi dural hematoma in Lovenox users may be higher than the
rate quoted in the literature for neurol ogic dysfunction
due to bl eeding after neuraxial blockade.

Thank you.

DR. HORLOCKER: Any questions?

| have one. [|I'mwondering if there are reports
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of spinal hematomas in patients that received
unfractionated heparin or warfarin that have been reported
to the FDA that we haven't published because those two
anti coagul ant have been around for a nunber of years.

DR. WYSONBKI: Actually | could just read this.
This is the information that we have currently. 33
reports. These are United States anticoagul ant users. 33
in the SRS, spontaneous reporting system 2 in the nedical
l[iterature for Lovenox; Fragmn, O in the spontaneous
reporting system As you can see, the marketing dates
here. Note that Fragm n was marketed in Novenber of 1995,
and then the two Norwegi an reports that we heard about
earlier this norning fromthe literature. Normflo, 0 and
0.

And wasn't there a report in the literature
that you nentioned for Normflo this nmorning? |'m not
sure, but in any case Orgaran, 0 and 0; warfarin, 8. Now,
warfarin has been available in the United States from about
the 1950's, 1950 or so. The spontaneous reporting system
cane into existence in the United States | guess it was in
1969, late 1960's. So, we have 8 in the SRS dating from
1979 and approximately 17 United States patients not in the
SRS that are in the nmedical literature.

For regul ar heparin, about 8 dating from 1974,
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and 21 reported worldwde in the literature fromthe revi ew
by Vanderneul en plus 11 nore froma recent Medline search

Those are the nunmbers that we have currently.

DR. HORLOCKER: Yes. Dr. Alving.

DR. ALVING | would just like to make a
comment and that is that fromthe tine of their inception
one of the nost attractive features about |ow nol ecul ar
wei ght heparins is that they do not require nonitoring, and
if they did require nonitoring, it would be very difficult
because again it would require that anti-Factor Xa assay,
which is largely unavail abl e because of its expense.

It's nmy opinion that anesthesiologists |ove to
be able to have a handle on the pro tinme and PTT. So,
they're very careful when they know soneone is on warfarin
or on heparin. But the fact that these | ow nol ecul ar
wei ght heparins do not require nonitoring and are not
nmoni tored and do not influence the PTT or the PT and yet
can have full therapeutic activity, if you were to | ook at
the anti-Xa activity, nmeans essentially out of sight/out of
m nd for many physici ans.

So, | don't consider them any nore dangerous
t han Counadi n or heparin by any neans. It's just that we
have a handl e on Coumadi n and we can check the pro tine,

the PTT, and then deci de about invasive procedures, but
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this tends not to be the case, at least up till now,
perhaps as stringently for the | ow nol ecul ar wei ght
hepari ns.

DR. HORLOCKER: In addition to Dr. Alving's
coments, we can't really reverse the effect of |ow
nmol ecul ar wei ght heparin which nakes it a little nore
difficult for us, too. So, exactly.

Yes.

DR. BOTSTEIN. | think that's an inportant
point. There has been a perception perhaps that Lovenox
and the other |ow nol ecul ar wei ght heparins are safer than
heparin and Coumadi n because you don't have to nonitor. In
fact, you can't nonitor. There's no good, easily avail able
test. We have just changed Lovenox's package insert to say
that explicitly. You can't nonitor.

DR. ALVING Hopefully we can discuss this
| ater because, as you brought up, what happens if there is
a bleed? The data out there on what to do is essentially
nonexi stent, and you can only partially reverse it with
protam ne, but if you have no clue if the | ow nol ecul ar
wei ght heparin is responsible or still exerting its
anti coagul ant activity, it's hard to know how to treat that
bl eed and that can perhaps be addressed | ater.

DR. HORLOCKER: O her questions?
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(No response.)

DR. HORLOCKER: Al right. W'IlIl proceed then
with Dr. Bauer.

DR. BAUER: Thank you for inviting nme. | was
asked to provide discussion of the biology in clinical use
of | ow nol ecul ar wei ght heparin. Mich of what |I'mgoing to
say is really an overview and hopefully will focus on sone
of the issues that have just been brought up in the
di scussion. It is fairly rudinentary, but | realize we may
have a sonmewhat diverse audi ence here to review the issue
of | ow nol ecul ar wei ght heparin biology in clinical
appl i cations.

Well, heparin and antithronbin Il actually
were discovered in the 20th century and found to work
toget her, and the way that heparin works as an
anticoagul ant is by neutralizing many of the serine
prot eases generated by the coagul ati on cascade,
particularly thronmbin Factor Xa but al so sone of the higher
up factors cascade and cascade Factor |Xa and Xla and Xl a,
albeit to anore limted extent. There are other protease
inhibitors that are inportant for those factors as well.

The mechani sm of how heparin actually works as
an anticoagul ant was clearly worked out around 1970.

Antithronmbin 11l at that point was clearly purified.
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Heparin was shown to bind to |ysine binding sites on
antithronbin Il and induce an allosteric change in the
confirmation of antithronmbin Il so that it would turn from
a relatively slow serine protease inhibitor in ternms of
neutralizing thronmbin and Factor Xa to be able to do it
much nore rapidly as a classic catalyst. So, thronmbin and
antithronbin would then forma conpl ex which would then be
cleared. The activity of thronbin would be neutralized and
heparin could go on to catalyze other antithronbin I1I1
thronbin, or antithronbin I, Xa, |Xa interactions.

What was al so | earned, though, is that it
wasn't solely heparin's binding to antithronmbin Il but
al so heparin did have sone interaction with thronbin in
terms of what was called an approximation effect as opposed
to this allosteric effect. [I'll cone back to that because
it'"s related to one of the biological differences between
unfractionated heparin and the | ow nol ecul ar wei ght
hepari ns.

Heparin is a mucopol ysaccharide. It contains a
het er ogeneous popul ati on of saccharide chains with roughly
a nmean nol ecul ar wei ght of 15,000. Low nolecular weight is
derived fromunfractionated heparin by chem cal or
enzymati c depol yneri zati on net hods and has a nean nol ecul ar

wei ght roughly around 5,000. But each | ow nol ecul ar wei ght
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heparin preparation is slightly different in ternms of its
mean nol ecul ar weight, as well as I'll get to anti-Xa vis-
a-vis antithronbin activity.

A coupl e of inportant things about | ow
nmol ecul ar wei ght heparin vis-a-vis unfractionated heparin
and one of the rationales for why | ow nol ecul ar wei ght
heparin is actually a better drug than unfractionated
heparin is in fact it was | earned that sonme of the higher
nmol ecul ar wei ght species of unfractionated heparin have
antiplatelet effects in terns of qualitatively interfering
with platelet function. So, if you rid heparin of these
hi gher nol ecul ar weight fractions, you get less of this
antiplatelet effect. This is distinct fromthe effect of
hepari n-i nduced t hronbocytopenia, which I'll touch on as
wel | .

Anot her inportant biological property of |ower
nmol ecul ar wei ght heparin as opposed to unfractionated
heparin is related to its interaction with thronbin as
opposed to Factor Xa. Standard unfractionated heparin, if
you |l ook at the larger nolecule, as | nentioned for
t hronbin neutralization by antithronbin, as depicted in
this cartoon with this larger guy with this long arm
representing the nore extended sugar chain, there are

domains on antithronbin 111 through which smaller fragnents
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of heparin interact, but then when you have nore extended
domai ns, you bring in this approximation effect. Wen you
have | ow nol ecul ar wei ght heparins, like this guy w thout
this very long arm you don't get this approximtion effect
and you don't have it wth Factor Xa.

So, in fact, |ow nol ecul ar wei ght heparins have
relatively nore anti-Factor Xa than antithronbin activity,
and that's an inportant biological difference between these
properties. And we'll cone then in a mnute to the
phar macol ogi cal differences.

So, to sumarize just nerely the biol ogical
characteristics. Lower nmean nol ecul ar wei ght, |onger size
in terms of saccharide units. There is a critica
pent asaccharide unit, a five sugar group that binds to the
antithronbin Il site. But you can see the nmean nol ecul ar
sizes or in terns of saccharide units between | ow nol ecul ar
wei ght heparin and unfracti onated heparin.

As | nentioned, because of the extended domai ns
and the approxi mation effect, for unfractionated heparin
the anti-Xa to anti-lla activity of the heparin, as
measured by its effect on antithronbin in terns of
neutralizing thronmbin, which is Factor Ila and anti - Xa,
there's a 1 to 1 relationship; whereas for the | ow

nol ecul ar wei ght heparins, they vary from2 to 1 to 4 to 1
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based on the property and, as | nentioned, this inpairnent
of platelet function.

So, we have these biological differences, but
it's really the pharmacol ogical differences in ny viewthat
really make | ow nol ecul ar weight turn out to have a very
favorabl e profile for clinical application, and | really
want to spend then the next portion tal king about those
phar macol ogi cal properties.

One of the things that was recogni zed about
unfractionated heparin in terns of dosing is that there is
a fair amount of binding to other constituents in the bl ood
in the vascular wall besides antithrombin Ill. So, in
fact, unfractionated heparin wll bind to other plasnma
proteins, other cells, macrophages, nonocytes in the bl ood,
al so can bind to endothelial cells. So, you do have this
nonspeci fic protein binding of heparin which you do not
have with | ower nol ecul ar wei ght heparin species.

The ot her issue and partly as a consequence of
t he nonspecific binding, when you use heparin at clinical
doses, you can see that there are a dose-dependent
differences in plasma half-life in clearance so that at
relatively | ow doses that are used for prophylactic
regi mens you have relatively shorter half-lives. As the

dose increases, the half-life becones nore prol onged and
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ultimately asynptoting at very, very high doses.

A consequence of this when you use
unfractionated heparin in clinical practice for therapy for
t herapeutic cases, you need to nonitor patients in terns of
monitoring their APTTs. As has already been pointed out,
| ow nol ecul ar wei ght heparins, because they have nore anti -
Xa to antithrombin activity, have relatively little effect
on the APTT so that the APTT doesn't reflect their
anti coagul ant activity.

However, despite that, one of the huge
advant ages of | ow nol ecul ar wei ght heparin is that because
they have | ess of a nonspecific binding, their T1 half is
relatively constant al ong dose ranging. So, in fact, you
can dose people accordingly and reproduci bly and get
reproduci ble plasma | evel s w thout worrying about
nmoni t ori ng.

So, the advantages then are the predictable
anti coagul ant response which really makes | aboratory
nmoni toring seem ngly unnecessary and frankly we don't
really know how to actually nonitor it reliably in ternms of
using it in clinical practice. As nentioned the one nethod
of using anti-Xa levels is not that wdely available quite
yet, and this is because of the dose-independent cl earance

mechani sm of | ow nol ecul ar wei ght heparin and | ess
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nonspeci fi ¢ bi ndi ng.

Anot her attribute of the drug is in fact it has
a longer half-life -- | ow nol ecul ar wei ght heparin does --
as opposed to unfractionated heparin, and for sone of the
regi mrens we've heard about, it's allowed not only tw ce
daily dosing but once daily dosing regi nens both for
prophyl axi s and for therapy.

Now, this issue of do they cause |ess bl eeding
then -- unfractionated heparin. You have to realize this
is a doubl e-edge sword because we're trying to prevent
t hronbosis, but the tradeoff is bleeding. So, all of this
becones in the eye of the beholder in terns of weighing off
the relative antithronbotic efficacy versus the bl eedi ng
risk, and I think you have to keep those two things in m nd
when you say it causes | ess bl eedi ng.

But there are sone advocates who claimthat it
does cause | ess bl eeding when given in therapeutic doses.
But as | say, | think sone of this is in the eye of the
behol der and it is a doubl e-edge sword because you have to
| ook at the counterpart side in terns of |ooking at
antithronbotic efficacy. Cearly, if you go to nuch, nuch
hi gher doses, you can inprove your antithronbotic efficacy,
but at a cost.

There's also seemngly an attribute of |ow
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nmol ecul ar wei ght heparin, that it has a | ower incidence of
this problem of heparin-induced thronbocytopenia. | won't
discuss it in great detail, but this is sonmething that
clinicians using heparin need to be aware of because about
5 percent of people getting unfractionated heparin can
devel op thronbocytopeni a and about 10 percent of that 5
percent, if you will, can devel op paradoxically thronbosis
whi ch, in the presence of heparin-induced thronbocytopeni a,
can be very norbid and even result in nortality.

This just summarizes sonething fromthe Medica
Letter, and | knowit's a noving target in terns of the
FDA- approved indications. It just shows you the various
preparations: enoxaparin, dalteparin, ardeparin. And
inportant to realize for clinicians, as we've heard about,
each of the drugs has a different dosing schedul e when used
for prophylaxis, and of course they have sonewhat different
i ndi cations with enoxaparin for hip and knee repl acenent,
abdom nal surgery, and dalteparin for abdom nal surgery,
and ardeparin for knee replacenent, and danaparoid, the
heparinoid, which as we've heard about is a different
conpound for hip replacenent.

| think a lot of the use in this country, as
we' ve heard about, is in orthopedic surgical replacenent.

| think this popul ation obviously is the group of patients
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who is at highest thronbotic risk. And as we've heard
about, the thing we're really worried about is fatal PE
wWith reporting rates w thout prophylaxis now sonewhere
between 1 and 10 percent and calf vein DVT between 40 and
80 percent and proximal DVT 10 to 30 percent if there is no
pr ophyl axi s.

There are other situations between hip and knee
arthroplasty that carry high thronbotic risks, major
surgery for the pelvis, also major surgery in extensive
cancer, but | think we'll focus on the orthopedic hip and
knee arthropl asty.

W' ve already seen sone of this data. This was
really sonme of the initial random zed trials at this point
in hip replacenment conparing the | ow nol ecul ar wei ght
heparin or | onoparan or the heparinoid danaparoid versus
pl acebo in terns of its efficacy in reducing DVI. This is
total DVT, show ng that these conpounds were highly
efficacious in reducing DVT with bl eeding risks at | east
for enoxaparin and placebo that were quite conparable.

So, it's safe and effective. How about for hip
repl acenent overall? Actually there still is a school of
t hought that likes to use warfarin postoperatively in the
United States, and this is data actually fromHull and

Pineo froma couple of studies they did | think with a
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di fferent | ow nol ecul ar weight heparin that's not |icensed
in the United States.

But if you | ook across hip surgery in terns of
venous thronbosis and prophylaxis, warfarin and | ow
nmol ecul ar wei ght heparin were roughly conparable in this
analysis. You wll find different results from sone
different studies when you conpare these two, but you
al ready heard fromthe consensus conference that they
consi dered | ow nol ecul ar wei ght heparin or warfarin started
postoperatively as alternatives for hip replacenent.

Knees are nore problematic and still renmain so.
They still have a relatively high thronbosis rate even with
| ow nol ecul ar wei ght heparin, quite high in this series,
still 45 percent, but showi ng that in knees that | ow
nmol ecul ar wei ght heparin was nore efficacious than
war farin.

| want to really now just briefly turn to
therapy. | knowit's not the purview of the deliberations
here to address this issue, but | think it's obviously
com ng down the track in terns of use certainly in the U S,
And | want to review the topic very briefly just to round
t hi ngs out.

This was one of the initial studies, the

initial treatnent studies, for patients with venous
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t hronbosi s, done again by Hull's group, conparing | ow
nmol ecul ar wei ght heparin now with dosing that was wei ght -
adj usted, unnonitoried therapy, in hospital conpared to
unfractionated heparin using usual dosing reginmens with
noni t ori ng.

They showed in this study that both at 10 days
and 3 nonths that the results with | ow nol ecul ar wei ght
heparin unnonitored in therapeutic doses was as good, if
not better, both in terns of preventing recurrences, in
terms of bl eeding conplications, at |east for major
bl eedi ng conplications, and finally suggesting for
nortality as well that it was at | east as good as
unfractionated heparin.

Qobviously, if you then have a conpound that can
be adm nistered -- and | ow nol ecul ar wei ght heparin has
been in all these studies adm nistered subcut aneously
wher eas heparin has usually been used intravenously is
anot her advantage that you can give the drug w thout the
need to have a constant |1V and the attention that goes with
the IV

Finally, all the treatnent issues that have
gone beyond that -- and | think this is of great interest
to the clinicians out there who are in practice, and of

course, with all the pressures going on to shorten length
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of stay, we've seen now a nunber of trials conparing hone
treatment for venous thronbosis using | ow nol ecul ar wei ght
heparin unnonitored as conpared to inpatient treatnent,

i ndi cating that hone treatnment of deep venous thronbosis in
sel ected patients who don't have significant other
conorbidities is as effective as inpatient hospitalization
wi th unfractionated heparin.

Thi s has been extended, at least in the
i npatient setting, to the treatnment of pul nonary enbolism
with only exclusions in one of the trials for massive
pul monary enbolismrequiring lysis or enbol ectony using
different | ow nol ecul ar wei ght heparin preparations -- two
studies in the New Engl and Journal this year or just |ast
year -- and finally, extending it across to unstable angi na
patients with several different |ow nol ecul ar wei ght
heparins, both dalteparin and enoxaparin, conparing |ow
nmol ecul ar wei ght heparin with unfracti onated heparin,
suggesting -- indicating actually -- significant
i nprovenent in outcones with | ow nol ecul ar wei ght heparin
over unfractionated heparin. This again is unnonitored.

| think clearly the advantages in being able to
give a drug for therapy, as well as potentially
prophylaxis, in ternms of getting better clinical outcones

internms of antithronbotic efficacy, relate to the fact
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that you get patients into a therapeutic range i medi ately
when you give a | ow nol ecul ar wei ght heparin. | think when
you use it in orthopedic prophylaxis too, as opposed to
using, let's say, a warfarin program postoperatively,
you're imedi ately getting your antithronbotic effect from
your | ow nol ecul ar wei ght heparin. Wereas when warfarin
has been used postoperatively, it takes several days for
the antithronbotic effect to build up. So, | think you do
get the advantage in that respect, but of course it is a
doubl e- edge sword.

"Il stop there.

DR. HORLOCKER: Questions for Dr. Bauer. Dr.
Pal mer .

DR. PALMER A clarification. |Is there an
agreed upon definition of proxinml DVT?

DR. BAUER. There is. Ccclusion of the
popliteal vein or above.

DR. PALMER So, we're still talking about |eg
clots, not intrapelvic or intra-abdom nal clots.

DR. BAUER. Well, in alnost all of these
studies, the ways in which the clots are visualized in
t hese orthopedic surgical things are usually venograns
actually. So, their definition of it is that.

But | mght add that those studies also do | ook
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at calf vein thronbosis, so you have to |l ook at calf vein
and proximal. Wth the data | was presenting, | was
| umpi ng everything together and not subdividing as you
heard from previ ous speakers, proximal and calf vein. They
don't obviously visualize pelvic clots in these studies.

DR. HORLOCKER: O her questions? Dr. Alving.

DR. ALVING For the purposes of ny thinking
about | ow nol ecul ar weight heparins -- and | want to see if
you agree with ne, Ken -- is | consider themall equal
except for heparinoid. That's in a class by itself
because, as you've said, the anti-Xa activity to thronbin
is 22 to 1. The rest of themare like 2 to 1, 4to 1

So, although we have different indications and
slightly different dosings, they really aren't that
di fferent when you look at all of them So, | consider |ow
nmol ecul ar wei ght heparin A equal to | ow nol ecul ar wei ght
heparin B. Only one is expressed in terns of mlligrans,
but it has a specific activity of about 100 units per
mlligram So, as you' ve done, you can convert it to anti-
Xa units. | think maybe | just have to think real sinply
i ke that, but when | do, it's nmuch easier to understand
the whol e gamut of what we're trying to talk about here.

Do you agree with that, or do you have any

ot her i deas?
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DR. BAUER. Yes, | think as a class they're
quite simlar, and | do tend to think about themquite
globally. | think as we | ook across clinical studies at
outcones, | think the results with one preparation at a
gi ven dosing reginmen conpare pretty well across another.

But | think one has to still be a little bit
careful because each one is dosed slightly differently,
even for prophylaxis and therapy. Sone people tal k about
mlligrams and units, and while there are clear-cut easy
conversions, | think what's clearly conme out in prophylaxis
is that dosing is different fromone conpound to the other.

| think that's only inportant in terns of
clinicians and pharmacies as they start to use nore of
t hese one conpounds to realize and for clinicians to
realize that keep your dosing straight based on what are
t he approved dosi ng schedul es for each one. | would be
fairly religious in sticking by what the manufacturer and
clinical studies have shown what the recomended dosi ng
regi nens are across the board, particularly for
prophyl axis. Once we get to therapy, | think there may be
nor e nuances.

| think one of the issues |I didn't nention and
worth nmentioning are issues of the -- since it is primarily

renally excreted, the cautions that are going to have to be
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made for patients who have significant renal dysfunction --
and | think as these conme into nmuch, much w der uses, in
sicker patients, particularly nedical patients for therapy,
| think we're going to need to be cognizant of that. It
may push this issue of nonitoring for us because | think in
those patients we're probably going to need start
monitoring, and we're going to have to fall back on anti-Xa
units, however inperfect they are in terns of nonitoring.

DR TALARICO | would like to add that as far
as we're concerned, they're all different drugs. They are
new nol ecul ar entities which differ one fromthe other.

The only thing they share is probably the indication. |If
one works for thronboprophyl axis of hip replacenent,

anot her one woul d work, but you cannot possibly interchange
based on anti-X activity. In other words, if a patient
needs 5,000 units of anti-X, you cannot use any one because
the ratio of anti-X to anti-Il is quite different from one
to the other. There m ght be other subtle differences

whi ch we don't know yet about it. So, we want to be clear
that they are not interchangeabl e.

DR. BAUER. It's obvious |I'mnot a regul ator.

(Laughter.)

DR. HORLOCKER: Any ot her questions?

(No response.)
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DR, HORLOCKER: I'll introduce nyself as the
next speaker then.

VWhat 1'd like to do for about the next 10 or 15
mnutes is just give an anesthesiol ogist's perspective on
the risk of spinal hematoma in patients that are undergoing
regi onal anesthetic techniques and try to put the relative
risk of the other anticoagul ant drugs in perspective with
the | ow nol ecul ar wei ght heparins just to give you a brief
overviewon this. If you'd like to go into any detail, I'd
be happy to do that, but | wanted to just keep this
di scussion fairly brief.

First of all, we all agree that this is a very
rare event, and the nost recent calculation of this was
done by M chael Tryba in 1993 where he assuned that the
i nci dence of spinal hematoma in patients undergoi ng
epi dural anesthesia was 1 in 150,000, which is higher than
that of patients undergoing spinal anesthesia, which he
reported as 1 in 200, 000.

The etiology can be anything. It doesn't have
to just be fromthe trauma of needl e placenent. You could
have a patient with a preexisting vascul ar mal formati on.
There coul d be a preexisting undi agnosed neoplasm and you
could just be in the wong place at the wong tine.

There al so are spontaneous spi nal hemat onmas
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t hat have occurred, and as of about 1980, there have been
100 spont aneous spinal hemat omas reported. About 25
percent of those occurred in patients that were on oral
anti coagul ant drugs.

So, again, as anesthesiologists, we can just
happen to be in the wong place at the wong tine.
Sonetines | wonder a little bit about this because if you
| ook at the | evel of needle placenent in the case reports
and the | evel of where the spinal hematona occurred, it's
not always that close in proximty. Again, it's the
snoki ng gun. W had a needl e back there and we're bl aned
for it, but we have to be aware that these do occur
spont aneousl y.

The site of bleeding tends to be the epidural
space just because of the prom nent venous pl exus, although
you'll notice after sone of the spinal anesthetics, there
wer e subarachnoi d bl eeds and then actual conpression of the
spinal cord fromintrathecal blood collection

Vander meul en reviewed all of the English and
non- English literature in 1994 and published the nost
conprehensi ve conpil ati on of spinal hematomas associ at ed
wi th regional anesthesia. There has not been a nore recent
one since then.

He was able to find 61 cases of spinal hemat oma
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associated with spinal or epidural anesthesia. It's really
inportant to note here that 68 percent of the patients had
evi dence of sone sort of henostatic abnormality and by far
the nost representative henostatic abnormality was caused
by sonme form of heparin, whether it was unfractionated
subcut aneous or intravenous heparin, or |ow nol ecul ar
wei ght heparin. In fact, 4 of those 25 were | ow nol ecul ar
wei ght heparin preparations.

There was 1 patient on an oral anticoagul ant
drug and 3 patients on antiplatelet agents, including one
that was on Ticlid.

Now, | just would like to stop for a nonent and
tal k about the antiplatelet problem Wen you consider how
preval ent antiplatelet therapy is, especially the one
aspirin a day that nearly all of us in this roomare
probably on, the fact that there are only 3 reported spinal
hemat omas anong these patients is truly remarkable. Mbst
anest hesi ol ogi sts do not consider antiplatelet therapy by
itself, a contraindication to regional anesthesia and nost
peopl e do not even advi se checking a bleeding time prior to
spi nal or epidural needle placenent. So, | think we have
to keep that in mnd when we go about trying to establish
gui delines, that antiplatelet agents by thensel ves are not

aclinically significant risk factor for spinal hematona.
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There were also 2 patients that were on
t hronbol ytic therapy and 11 patients that had a preexisting
coagul opat hy from t hronbocyt openi a or henophili a.

Needl e pl acenent was described as difficult in
25 percent or bloody in 25 percent of the cases, and these
have been previously identified as risk factors by Eddie
Onens who did a review of the literature back in the
1980' s.

When you break down what the anesthetic
techni que was, you can see that 15 of these 61 were spinal
anesthetics and 46 were epidural anesthetics, including 6
singl e dose and 32 continuous catheter. As usual, there
are always sone that we just cannot really classify, and
there were 8 unspecified epidural anesthetic techniques.

12 of the 32 indwelling epidural catheters that
we know of were renoved in the presence of systemc
heparini zation. |n about half of those, they were actually
t herapeutically anticoagulated. So, this is what nost of
us woul d consider a true breach of practice, to renove a
catheter while a patient is anticoagulated to a therapeutic
| evel .

An inportant bit of data that Vanderneul en
noted that had never been previously reported was that the

spi nal bl eeding occurred at the tinme of catheter renoval in
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nearly half of the cases.

Now, before this report came out, we used to
have di scussi ons about how traumatic is catheter renoval.
We used to think that it was needl e and catheter placenent
that caused the significant trauna and that we didn't have
to be careful about what happened while the catheter was in
and nost inportantly what the patient's henpstatic status
was at the tine of catheter renoval

However, Vanderneul en raised this issue for the
first tinme and it has cone up in subsequent reports al so.
We do have to be aware of what the catheter renoval is.

As far as the neurol ogic outconme, interestingly
enough 3 of the patients who were neurologically intact
di ed of unrel ated causes and were found to have a spinal
hemat oma at autopsy. However, the really disappointing bit
of information here is that only 40 percent had a parti al
or good neurologic recovery, and | think this is pretty
simlar to what we've seen in our 33 cases that have
occurred here within the United States.

We have to note what tinme the | am nectom es
were perforned relative to the initiation of neurol ogic
synptons. For exanple, in these patients there were 15
| am nectom es perfornmed, but 10 were perfornmed within 8

hours of the devel opnent of paraplegia. |n other words,
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they had an early intervention.

There were al so several patients that had
conplete or partial spontaneous recovery, and 6 in which we
don't know the intervention.

Unfortunately, about 50 percent of the patients
had poor neurologic recovery despite the fact that 17 of
the 29 actually had | am nectom es perfornmed. However, | ook
at the timng of these | am nectomes. 10 were perforned
nmore than 24 hours after the devel opnent of parapl egia, and
| think that's another |esson that we can take hone today
when you review these 33 cases. Many tinmes the patients
were neurologically synptomatic for a long tine, at |east
12 or 24 hours before an intervention was taken, and we
have to be aware of not only the risk of spinal hematom
but what to do when one devel ops.

In addition, there were sone patients that
didn't undergo surgery, 4 in which the intervention was not
reported, and 6 of the 61 in which the neurol ogi c outcone
was unknown.

Junping now to the | ow nol ecul ar wei ght safety
factors. The first report was in the French literature
back in 1991 by Schwander and Bachman. They revi ewed the
practice in France and noted that spinal or epidural

anest hesia was given in conbination in a | arge nunber of
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patients. Particularly, 5,000 patients received standard
subcut aneous heparin, various doses, various dosage
schedul es. However, there were also 14,000 patients noted
by them that had received sone fornul ati on of | ow nol ecul ar
wei ght heparin, but they were different fornulations,
different doses, and different dosage schedules. So, we
can't make any real major results fromthis study.

However, anong those 14,000 patients, there were no
neur ol ogi ¢ sequel ae report ed.

Bergqvi st perfornmed the next review back in
1992, and at that tine by looking at the literature of the
conbi ned cases and studies that had been done, he could
docunent 9,013 patients that had received spinal or
epidural in conjunction wth | ow nol ecul ar wei ght heparin
t hronbopr ophyl axis. There were no cases of spinal hematom
anong those patients, and at that tinme the pharmaceutical
conpani es in Europe estimated that approximately a mllion
patients had safely received the conbinati on of | ow
nmol ecul ar wei ght heparin and regi onal anest hesi a.

Now, at that time M chael Tryba in Germany had
reported a single case report, and that was published in
1989. Subsequently there were several nore, for a total of
10 cases that had been reported and published in Europe,

and that includes the 3 Norwegi an cases that we heard about
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today. So, there are a total of 10 cases in Europe that
have been reported over about a 10-year peri od.

John Heit and | | ooked at the United States
experience wth | ow nol ecul ar wei ght heparin recently.
First of all, we went to all of the English literature
because | can't read French or German very well, and we
were able to docunent that anong all the studies that have
been perfornmed worl dw de but published in English, 15,000
patients that have received spinal or epidural anesthesia
in conmbination with | ow nol ecul ar wei ght heparin.

You can see that about half of those were
spi nal anesthetics, several of which, 20 specifically, were
continuous spinals, and there were about 3,000 epidural
anesthetics. Only 457 were specifically identified as
continuous epidurals. In nost of those cases, we don't
know i f an epidural catheter was left in or not, and we
can't make an assunption one way or the other because many
tinmes in Europe, they do a single-dose epidural technique
which is different than typically the way we practice here.

There were also nearly 5,000 patients that
underwent sone sort of regional anesthesia. They would say
spi nal or epidural anesthesia, but we don't know, and there
is a significant difference because of the needl e gauge and

t he possi bl e placenent of a catheter.
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Over those 15,000 patients, preoperative dosing
was initiated in nearly 90 percent of the cases, and the
| ow nol ecul ar wei ght heparin was adm ni stered once daily in
over about 95 percent of the cases. So, again, you can see
this really represents a | ot of the European experience
relative to the United States formul ati ons which are given
tw ce daily.

At that tinme, there were 8 published case
reports in the literature in Europe and the United States
and also 16 that had been reported to the FDA. This was
conpl ete up through Decenber of 1996. So, the additiona
cases have all occurred in 1997, as Dr. Wsowski has gone
over.

So, when you put those together, John Heit's
report included 24 spinal hematomas associated with
regi onal anesthesia. You can see the tally is very simlar
to what we have even now, a |ot of continuous epidurals, 1
si ngl e-dose epidural, 3 spinals, including one that was a
spinal after a failed epidural, and several unspecified.

As in Vanderneul en's study, we noted that 7 of
the 18 patients wth indwelling catheters becane parapl egic
or had worsening of their neurol ogic deficits upon catheter
removal .  So, we again docunented that we have to be aware

of what goes on in the patient's henostasis at the tinme of
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cat heter renoval

When you | ook at additional risk factors, there
were several of the patients that had received intra-
operative dextran and intravenous heparin, 5 that were on
antiplatel et nmedications, and nost of these were Toradol.

6 patients received preoperative | ow nol ecul ar wei ght
heparin therapy, and there were 12 in which the | ow

nmol ecul ar wei ght heparin was initiated within 24 hours.
So, you can see 18 in that short tinme, right around the
performance of the regional anesthetic technique.

So, what is different between the United States
and Europe? Wiy have we had nore case reports than have
been reported in Europe?

There could be a difference in the reporting
system There's no doubt on that. However, when | go to
i nternational neetings, anesthesiologists in Europe are not
concerned about the risk of spinal hematoma anong these
patients. They feel that they have established practice
gui delines and that they can safely performregional
anesthesia in a patient receiving | ow nol ecul ar wei ght
hepari n.

M chael Tryba has perforned a recent survey and
docunent s approxi mately 50,000 epidural catheters are |eft

in over 24 hours in Germany every year. So, you can see
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they really do practice what they believe, and they are
| eavi ng epidural catheters in these patients. However, we
have to | ook at what their recommendati ons are for the safe
practice of anesthesia anong the popul ati ons.

You can see here that they actually delay the
first dose of | ow nolecular weight heparin until 8 to 12
hours postoperatively. |If the patient is on preoperative
medi cation, they wait at |east that anmount of tinme before
they place a needle or catheter. So, you can see they have
a patient with normal henostasis at the time of needle or
cat heter pl acenent.

I n addition, when they renove the catheter,
they wait another either 2 or 8 hours, depending on whet her
it's the Scandi navi an gui delines or the German gui delines
of when that subsequent dose can be adm ni stered.

They al so have very stringent guidelines for
monitoring the patient's neurologic status. They formally
go in and nake sure that the patient is able to -- you
know, docunent a normal neurol ogi c exam

We have to renenber, though, they have the
advantage in that they give a snaller daily dose, and they
give the dose only once daily. That is very sinple to find
a trough during which you can place and renove a needl e and

cat heter. It's alittle bit nore difficult here.
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There's al so sone data that suggests perhaps
they are a little bit innovative in their thinking and they
decided to put nore spinals than epidural anesthetics anong
t hese patients. So, there could be just a switch to the
| ess traumatic regional anesthetic techniques al so that
have assisted with the lack of a problemw th spinal
hemat oma anong t he Eur opeans.

So, in summary then, we know that bl eeding can
occur after any regional anesthetic technique. However,
when it occurs in a fixed and conceal ed space, such as a
spinal canal, the results can be catastrophic. | think
that nost of us here would believe that spinal hematona is
probably the nost catastrophic of all of the regional
anest hetic conplications.

Fortunately, it's a rare event. Unfortunately,
for us because of that, it's difficult to truly identify
risk factors as a random zed study, and we have to base our
practice guidelines on the pharnmacol ogy of the drugs.

W' ve tal ked about the anti-Xa | evel and the | ack of being
able to accurately nonitor that and having to rely heavily
on t he pharmacol ogy.

We have to look at the clinical studies in
patients that have safely received these nedications, as

wel |l as the case reports of the patients that have
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devel oped spi nal hematomas whil e receiving the nedications
and under goi ng regional anesthetic techniques. Based on
that, we can conme up with an anesthetic managenent on an
i ndi vi dual patient basis that should be safe and effective
and all ows DVT prophyl axis, as well as adequate anal gesi a
perioperatively.

Thank you.

Any questions? Yes. Please identify yourself
for the stenographer.

DR. MAGNANI: Dr. Magnani, Organon.

Dr. Horlocker, the figure of 1 in 200,000 to 1
in 150,000 for patients who don't have an anticoagul ant, do
you think that's the tip of an iceberg, or do you think
it'"'s arealistic figure to conpare the anticoagulants wth?

DR. HORLOCKER: | think we have to know what a
perfect world is before we can assess a relative risk. So,
| think we do need to know if there's a risk at all, what
the risk would be if they aren't on anticoagul ant
medi cations, and then say what is the risk with the
anti coagul ant nedication, and is it an undue risk relative
to the benefit for the individual patient. So, | think
that is a fair conparison

DR. SHAKIR  Shakir, RPR

The point which you nade about anti pl atel et
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agents and their effects on anticoagul ati on, do you extend
that to agents |ike ketorolac or the higher doses of oral
NSAI Ds and you put themin the sane category as | ow dose
aspirin?

DR. HORLOCKER: Actually | ow dose aspirin would
be the nost effective antiplatelet reginmen, and we all know
t hat because they say take a baby aspirin a day or one
aspirin a day. |If you think about that, higher doses of
aspirin start inhibiting the endothelial cells which have a
fibrinolytic effect. So, actually higher doses of aspirin
are safer relative to | ow doses.

| would group themall together. There is a
study in the neurologic literature by Ruff and Dougherty
published | believe in 1981, 342 patients that underwent
| umbar puncture for evaluation of cerebral ischema. The
patients devel oped 2 percent incidence of spinal hematona
and a nultivariable analysis identified pre-lunbar puncture
aspirin therapy as one of the risk factors in association
Wi th concomtant heparinization wwthin 1 hour. So, there
is data to support even with unfractionated standard
heparin that the conbination of heparin and aspirin
together is a nore potent anticoagul ant effect and coul d
i ncrease our risk of spinal henatona.

Yes.
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DR. CARLI SLE: Sue Carlisle, panel nenber.

Do we have any information in the pharmacol ogy
of these drugs with renal insufficiency, and is that a
separate category that we should be thinking about?

DR HORLOCKER: 1'd like to refer that to the
hemat ol ogi sts and Dr. Tal ari co.

DR. TALARICO The rel ationship?

DR. CARLISLE: In patients with rena
i nsufficiency, how are these drugs --

DR. TALARICO Oh. They're elimnated much
nmore slowy, so there is an increased effect. |In fact, the
only nonitoring which seens to be now nore and nore
accepted is in patients wth renal insufficiency. This
shoul d be nonitored by Factor Xa.

DR. CARLI SLE: And do we know at what |evel of
renal insufficiency one should beconme worried about the use
of these drugs?

DR. TALARICO | don't know that that is
clearly established, but probably you don't need very, very
severe renal insufficiency. Elderly patients, for exanple,
m ght be nore susceptible to the effect of the drug. An
el derly subject may have borderline or mld renal
i nsufficiency.

DR ALVI NG |'mnot aware of data from --
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well, the data that | amaware of or guidelines that | am
aware of are from studi es done in Europe with the O garan
product, and | don't know if there are other products, but
they have | think put into recommendati ons sone guidelines.

Then you' d say, well, why do you want that when
it's used prophylactically? Because actually the O garan
product, the heparinoid, is the only thing that we have
avai l abl e that we can treat when patients devel op hepari n-

i nduced t hronbocytopenia with or without thronbosis because
it really is a lifesaving drug. So, there we really do
care about using it. But they do have sone guidelines.

But | think that's an excellent point,
especially as we get into the use of drugs for the active
treatnment of DVT and PE which is not FDA-approved but which
is often approved at a |ocal pharmacy and therapeutics
commttee | evel by sonme hospitals because clinicians are
running away with this use of |ow nol ecul ar wei ght heparin.

DR. HORLOCKER: Do you have a question? Could
you identify yourself and your affiliation?

DR. RHODES: Yes. M nane is Gerry Rhodes.
I|"mw th drug metabolism and pharmacoki netics at Rhone-

Pol enc Rorer.
|"d just like to nake a comment on the issue

with renal insufficiency. | think for enoxaparin, for
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instance, in mld and noderate cases of renal
i nsufficiency, we have not seen significant changes in the
phar macoki neti c characteristics of enoxaparin. The biggest
changes that we have seen are in patients with rena
i nsufficiency that would be characterized as creatinine
cl earance below 30 mls per mnute. That's where we have
seen the biggest differences.

So, | think ny comment woul d be that dosage
adj ust rent may not be necessary in mld and noderate renal
i npai rment, but perhaps only in severe.

DR. TALARI CO Pharmacologically. If you do
phar macol ogy studies, you do pick up a difference in
excretion of the drug with mld renal insufficiency.
Clinical studies have shown that you really need severe
renal inpairnment to nake a difference. As you nentioned,
there was no difference with mld renal inpairnent in terns
of safety.

DR. HORLOCKER: Yes, sir.

DR MUNTZ: |I'mJimMntz. |'man associate
prof essor of medicine and assistant professor of orthopedic
surgery at Baylor in Houston. |'ma consultant to RPR

Excel I ent tal k.

When gui del i nes or pathways are set up, | think

one of the weak points of sonme of these things are that
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doctors will have to be neticul ous on finding out what
medi cations people are on. Aspirin, notrin, all the anti-
inflammatories. Are they truly stopping these drugs a week
before they cone to the hospital? Sonme of these people
take these drugs up until one day before surgery. Then we
cone in, we're using an epidural catheters, we're using
enoxaparin. | think we have to be neticul ous as physici ans
to get these people off drugs at the appropriate tinme
before we ever see themin the hospital.

DR. HORLOCKER: Yes, sir.

DR. PINEO |1'd just like to nake a comment
about Xa and lla levels because | think there's a sense
here that they will help detect patients who may be at risk
of bl eeding or having thronbosis. And | don't think that's
true.

We do see good outcones in terns of efficacy in
patients on treatnment with either once or twice a day |ow
nol ecul ar wei ght heparin. For many hours of the day, they
have barely detectable Xa |l evels or antithronbin |evels.

In the study that Ken Bauer nentioned, a
treatnent study conparing heparin and | ow nol ecul ar wei ght
heparin, we drew these levels, Xa and Ila levels, if the
patient had major or mnor bleeding or a thronbotic event.

As many ot her peopl e have shown, there was no correl ation.
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So, | think with the exception of renal failure
where they nmay be a good argunent made for neasuring Xa
| evel s, | haven't seen any convincing evidence that it's
useful in other settings. So, | would hope that we don't
go back to doing Xa | evels which may have very little
clinical relevance.

DR. HORLOCKER: Any ot her questions?

We can proceed with the open public -- I'm
sorry. Dr. Bauer.

DR. BAUER. One area we didn't discuss is
dosing inplications, particularly for very obese. | think
we heard sone data about sone people who are |ight or under
60 kil ograns about not being an effect in sonme of these
studies in terns of spinal hematomas, but | wonder whet her
we actually have data about people who are way above their
i deal body weight in ternms of pharmacol ogy. Maybe one of
the industry representatives has direct information.
think it's one of the precautions too that's witten in
t here.

DR. TALARICO  Sonme preparations have the limt
of the dosage over a certain nunber of kilograns. So, that
is taken into consideration.

Goi ng back to sone dosages like, for exanple,

Lovenox 30 mlligrams b.i.d., we should consider also the
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opposite, very small individuals. A fixed dose may be a
relative overdose for sonebody who has a very small body
Si ze.

| would Iike also to address again the
nmonitoring of these drugs. Monitoring for |ow nol ecul ar
wei ght heparin would not be that valuable to detect a risk
factor. What we are concerned of is that it mght give a
fal se sense of security to the practicing physician. |If a
physi cian gets an APTT which is normal, they m ght think
t hat nothing can happen to this patient, that there is no
abnormality of henobstasis that may result in increased
bleeding. | don't think that has been enphasi zed enough
wi th | ow nol ecul ar wei ght heparins. The normality of PT,
PTT, clotting, tap, whatever test that one wants to use,
does not nmean that the patient is not at risk of bleeding.

DR ALVING M interest in nonitoring would be
in the patient who's receiving this and is bl eeding, and |
would i ke to knowis there still a sufficient anount of
| ow nol ecul ar wei ght heparin on board as evi denced by an
anti-Xa level that | should nowtry to do sonmething with
protam ne or sonething creative with sone factor, or is
this indeed nothing that requires attention directed at the
| ow nol ecul ar wei ght heparin. | agree to nonitor for

monitoring' s sake should be done with clinical trials, but
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| would like to have it when |I'mfaced with a bl eedi ng
pati ent who has been taking | ow nol ecul ar wei ght heparin
because then | don't have a clue as to really where to
start.

DR. TALARICO True. Yes, if that leads to
i ntroduci ng a therapeutic nmeasure, absolutely. But again,
the normal PTT does not indicate that the patient's
henostasis is not affected.

DR. HORLOCKER:  Yes.

DR PINEO 1'd like to nake anot her conment
followi ng up on the cooment about weight. Wight in people
on continuous intravenous heparin is clearly a risk factor
for bleeding. So, the |ower the body weight, the higher
the risk of bleeding and the higher the heparin | evels per
dose.

But we and ot her peopl e have shown that there
are two other factors and they're com ng out in these
studies too I think. One is age over 65. Qhers have
shown that as independent variables, taking weight into
account, and the other is femal e gender. Fenales over the
age of 65 are at increased risk. So, age and gender are
addi ti onal independent risk factors for bleeding upon
regul ar heparin, and it's likely that that's having sone

i npact here. The data do show that nost of these people



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

24

112
happen to be wonen over 75. This may be useful when you're
| ooki ng at your practice guidelines.

DR. HORLOCKER: Ot her questions. |'msorry.

Go ahead.

DR. MAGNANI: | may be saying sonething heretic
here because there's a |lot of orthopedi c surgeons about, so
| better be careful.

| really don't think that the anti-Xa levels --
and | want to confirm what other people have said -- have
anything much to do at the level that we're dosing for DVT
prophylaxis with either bleeding or with antithronbotic
activity. One should be guided by the anobunt of drug that
t he manuf acturer has recommended for these indications.

My feeling for Ogaran is that nost of the
severe bl eeds that we've seen have been surgical bl eeds
whi ch have been exacerbated by the drug. That's why | say
| may be treading on sonme sensitive toes, but in fact in
such circunstances, you may find very |low anti-Xa | evels
but severe bleeding. So, you wouldn't |earn anything by
doing an anti-Xa | evel.

DR. HORLOCKER: W can proceed with the open
public hearing then if DuPont is ready to do that. [Is Dr.
G andi son here?

DR. GRANDI SON: Madam Chair, Dr. Tal ari co,
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menbers of the commttee, and | adies and gentlenen, |'m
Davi d Grandi son from DuPont Merck Pharmaceutical Conpany.

DuPont Merck appreciates the opportunity to
address the conmttee. DuPont Merck shares the agency's
concern about the safe use of anticoagulant drugs in
pati ents who undergo epidural and spinal anesthesia or
spi nal puncture.

DuPont Merck's oral anticoagul ant, Counadi n,
has been marketed since 1954 to address the concerns about
the use of warfarin in patients who undergo epi dural/spinal
anesthesia or puncture. During this presentation, | wll
attenpt to summarize our review of pertinent Counadin
| abel i ng, our adverse event database, and the clinical
l[iterature

The next slide shows that within the Counmadin
| abeling in the contraindication section, Coumadin is
contraindicated in spinal punctures and other diagnostic or
t herapeutic procedures with potential for uncontrollable
bl eeding, as well as mmjor regional, |unbar bl ock
anest hesi a.

In the warnings section of the labeling, it
states, the nost serious risks associated with
anti coagul ant therapy with sodiumwarfarin is henorrhage in

any organ or tissue. The risk of henorrhage is related to
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the level of intensity and duration of anticoagul ation
t her apy.

It indicates further for cautions, caution
shoul d be observed when Coumadin is adm nistered in any
situation or in the presence of any predi sposing condition
where added risk of henorrhage is present. The decision to
adm ni ster anticoagulants in the follow ng conditions nust
be based upon clinical judgnment in which the risks of
anti coagul ati on therapy are wei ghed agai nst the benefits.
One of these conditions is in fact the indwelling catheters
that you see at the bottom

Under the adverse reactions section of the
package insert, it states potential adverse reactions to
Coumadi n may include fatal or nonfatal henorrhages from any
tissue or organ. This is a consequence of the
anticoagul ant effect. The signs and synptons and severity
will vary according to the |ocation and degree or extent of
the bl eeding. Henorrhagic conplications nay present as
paral ysis; paresthesia; headache, chest, abdom nal, joint,
muscl e or other pain; dizziness; shortness of breath,
difficulty breathing or swall ow ng; unexplained swelling;
weakness; hypot ension; or unexpl ai ned shock.

We have reviewed adverse reports to DuPont over

the past 30 years as well as pertinent literature over this
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sane period of tinme. During the period of time, we have
identified only four cases of epidural or spinal hematonas
foll owi ng epidural anesthesia or spinal puncture in
association with the use of warfarin. This slide
summari zes these four cases, and let nme just briefly review
those for you

The first case involved a 19-year-old femal e
with a conplex nedical history of renal disease requiring
henodi al ysis and a history of grand mal seizures with
neur ol ogi cal deficits. The patient was di agnosed with a
| unbar, sacral, subarachnoid henmatoma about 6 hours after
an atraumatic |unbar puncture. Warfarin therapy was
di scontinued 1 hour prior to the lunbar puncture. However,
the patient renained therapeutically anticoagul ated for at
| east 3 days. This patient subsequently died follow ng a
fall.

The second case briefly involved a patient, a
51-year-old femal e, who had a diagnostic |unbar puncture
whil e receiving heparin. Approximtely 3 days later, she
began taking warfarin concomtantly with heparin. Al though
neur ol ogi cal signs and synptons devel oped on the day
warfarin was initiated, the diagnosis of a henmatom was not
made until 10 days after the initiation of warfarin. The

patient's neurol ogical synptons inproved with treatnent.
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The third case involved a patient with an
i ndwel i ng epidural catheter that was inserted during
ort hopedi ¢ surgery and used postoperatively for 3 days for
anal gesia. An epidural hematoma is thought to have
occurred when the catheter was renoved and while the
patient was therapeutically anticoagulated with warfarin.
The patient recovered with only a residual right foot drop.

The fourth cases involves a patient, a 47-year-
old mal e, whose warfarin was stopped approxi mately 4 days
prior to epidural anesthesia for varicose vein surgery.

The patient devel oped an extradural hematoma resulting in
parapl egia that did not resol ve.

A review of the pertinent literature indicates
that there are four published studies in which a total of
746 patients on warfarin had epidural or spinal anesthesia
associated wth orthopedic surgery. No epidural or spinal
hemat omas were reported anong the 746 patients.

In sunmary, we have identified in our review
only 4 patients who have devel oped epi dural or spinal
hemat omas associated with the use of warfarin foll ow ng
epi dural or spinal anesthesia or spinal puncture. The
results of our reviewindicate that epidural or spinal
hemat omas associ ated with the concurrent use of warfarin

and spi nal / epi dural anesthesia or spinal punctures appears
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to be a rare occurrence.

An explanation for this | ow nunber of events
may be that clinicians understand and don't mnim ze the
ri sk of Courmadin therapy in patients undergoing these
procedures. In addition, physicians understand and foll ow
the information in the current Coumadi n | abel i ng under
contrai ndi cations, warnings, and adverse events.

I n conclusion, based on our extensive review of
our conpany's adverse event database and perti nent
literature during the past 30 years, epidural or spinal
hermat oma appears to be a rare occurrence in association
with warfarin therapy in patients requiring epidural and
spi nal procedures. Hence, we believe that the current
| abel i ng has been adequate to protect this patient
popul ati on.

Al t hough DuPont Merck has not had the
opportunity to review all of the data related to the risk
of epidural or spinal hematonmas with the use of |ow
nmol ecul ar wei ght heparin products in patients having these
procedures, our data indicates that the event seens to be
much lower with the use of warfarin. Therefore, we believe
that the proposed class | abeling and boxed warning for |ow
nol ecul ar wei ght heparins should not be extended to include

war farin products.
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Thank you very nuch.

Any questions?

(No response.)

DR. HORLOCKER: We can proceed then with
Pharmaci a's open public hearing statenent.

DR. ROSENQVI ST:  |'m Marten Rosenqgvi st
representing Pharmacia & Upjohn.

As a manufacturer of heparin, Pharmacia &

Upj ohn feels that the risks of spinal hematoma in patients
havi ng regi onal anesthesia are increased wth any nethod of
anti coagul ation, including IV and | ow dose subcut aneous
hepari n.

To exclude other products affecting coagul ation
paraneters inplies a greater degree of safety which is not
supported by our data.

We recomend the inclusion of a black boxed
warning in our insert for heparin.

Thank you.

DR. HORLOCKER: Questions?

What's the commttee's decision? Wuld you
i ke to have a longer lunch or start sonme of our discussion
now? Start discussion?

DR. WSOWSKI : That's ny preference.

DR, HORLOCKER: What 1'd just like to do for
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about five mnutes here is just try to summari ze very
briefly some of the inportant things. | want you really to
hel p each other with the discussion on this. The
considerations that |I'm nmaking are not only as the acting
Chair of this advisory conmttee but al so as sonmeone who's
very interested in regional anesthesia because | think we
have to keep everything in perspective and keep our
di scussion balanced. It's not just what the risk of this
but also in terns of benefits to our patients.

We know t hat | ow nol ecul ar wei ght heparin is a
very efficacious thronboprophylactic agent. [It's probably
t he nost comonly used agent in Europe, and it's anong the
top two in the United States.

In addition, the previous studies back in the
1970's by Modig show that there were decreased
t hronboenbol ic conplications in patients that underwent
regi onal anesthesia. None of those patients, inportantly,
were anticoagul ated even with aspirin. So, it's only been
recently with the article that | previously cited by
Eri ksson in the New Engl and Journal where we show that even
in the presence of |ow nol ecul ar wei ght heparin or hirudin
anticoagul ation, there is an additional benefit of having a
regi onal anestheti c.

VWhat we really need to do is to performa study
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to show what degree this addition or synergy is so that we
coul d perhaps reduce the anpbunt of anticoagulant that's
del i vered pharmacol ogically while patients have an
i ndwel I'i ng epidural providing a synpathectony and still
come up with the sane rate of DVT frequency. That's really
what one of our challenges is for the future.

We have to keep in mnd that in Europe the risk
of spinal hemat ona does not appear to be clinically
significant. They do have sporadic cases. There's no
doubt about that. They've established practice guidelines
and it seens to have decreased the frequency of this,
al t hough not conpletely eradicated it as a problem

So, the objectives of the commttees here today
-- we have Dr. Talarico fromthe Anticoagul ant and
Gastrointestinal Drug Coormittee, we have sone very esteened
guests, and then we have the nenbers of our Anesthetic and
Life Support Drugs Commttee -- is to find out -- 1'd |ike
to get nore details fromDr. Talarico about the alternate
dosi ng of | ow nol ecul ar wei ght heparin avail able for the
hip patients and if this will be extended to the total knee
arthroplasty patients because basically this is
establ i shing the European dosage schedule within the United
States which at | east as an anesthesiologist | feel nuch

nore confortable with, delivering a regional anesthetic
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anong those patients.

In addition, we have to advise the FDA on
product | abeling, whether the proposed changes are enough
or whether we need additional changes. And if they aren't,
what changes do we need? Are there additional
investigations, is there additional information that's
needed before we can make prudent guidelines for the
managenent of patients that undergo regi onal anesthesia
whil e receiving | ow nol ecul ar wei ght heparin
t hr onbopr ophyl axi s?

Then in addition, | wuld like to bring to your
attention that the Anerican Society of Regi onal Anaesthesia
wi || convene a consensus conference the first weekend in
May during which we will discuss North American practice
gui delines, not only for the | ow nol ecul ar wei ght heparins,
but al so the other anticoagul ant drugs, so we can talk
about themall in a single event and try to, again, weigh
the relative risks of each and conme up with practice
gui delines that are based on the opti mal managenent of our
patients.

Wth that, 1'd like to open the discussion.

Dr. Wod.
DR WOOD: |'ve got two points to make. One is

that there's evidence that twice daily | ow nol ecul ar wei ght



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

24

122
heparin is nore effective than one dose daily, but one dose
daily is better than unfractionated heparin. So, | think
what's inportant to look at is that if we change the dosing
regi men, that the benefit renains.

The other point is that |ow nol ecul ar wei ght
heparins are expensive. The efficacy of |ow nolecul ar
wei ght heparin versus heparinis mnimal | think for
general surgery. So, are we discussing this just as far as
orthopedic total knee replacenent or hip repl acenent
surgery is concerned, or do we extend the guidelines for
general surgery?

DR. HORLOCKER: Dr. Tal arico?

DR. TALARICO W have recently approved
Lovenox at the dose of 40 mlligranms per day in the
perioperative period with the possibility of extending
t hr onbopr ophyl axis for 3 nore weeks. So, we do have now an
alternative dosage to the 30 mlligrans b.i.d. for hip
repl acenent.

For knee replacenment surgery, there are two
difficulties. First, we don't have studies. Only 30
mlligrams b.i.d. has been assessed. And second, there is
theoretical possibility that it may not be as effective as
30 mlligrans b.i.d. because of nuch higher risk of

t hronbosis with knee repl acenent versus hip replacenent.
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That's where we are now.

DR, HORLOCKER: W1 you ask for additional
i nvestigations evaluating those, or has it been
definitively decided then that for total knee arthropl asty,
the b.i.d. dosage wll be required, that there's no chance
of that being altered?

DR. TALARI CO For knee repl acement, we cannot
make any change because we don't have the data to support
t he change.

DR. HORLOCKER: WI I there be data forthcom ng?

DR. TALARICO | don't know about that.

DR. BOTSTEIN: Let's ask the manufacturers what
t hey have in m nd.

DR. RUSH. Janet Rush from Rhone- Pol enc Rorer.

We do not have any studi es assessing the
efficacy of the 40 mlligramonce daily dose in the knee
that would be able to be used. W have studi es ongoi ng.

DR. HORLOCKER: One thing I1'd like to ask the
manuf acturers is when John Heit and | reviewed the studies
of the patients that had received | ow nol ecul ar wei ght
heparin checked the efficacy whether it was after total hip
or total knee, we noticed that there was no stratification
for regional anesthetic technique. They always recorded it

and then eval uated that.
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But why haven't you sonehow initiated a study
where they actually were random zed and you had that as a
vari abl e? Because we have all this trenendous data from
before patients were anticoagul ated postoperatively to show
that it does decrease it.

Now, we know that spinal anesthesia or epidural
anest hesi a by thensel ves does not decrease it as nuch as
| ow nol ecul ar wei ght heparin. But in conbination there has
to be sone additive or naybe even synergistic effect, and
that woul d have a significant inpact on our practice. |'m
j ust wonderi ng why nobody has thought of this. It seens
kind of intuitive.

DR. RUSH: One of the slides | showed was in
fact a study in which everyone received regional
anest hesia, and then Lovenox on top of that conferred an
additive benefit. Do you want me to put that up again? It
was a significant additive benefit over regional anesthesia
al one.

DR. HORLOCKER: So, the two | egs were regional
anest hesia and regi onal anesthesia w th?

DR. RUSH R ght, and then everyone got
st ocki ngs as thronboenbolic prophylaxis in the study.

DR. HORLOCKER: Was that spinal anesthesia?

DR RUSH. It was spinal anesthesia, yes.



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

24

125

DR. HORLOCKER: Because what we need to know
are the indwelling epidural catheters. It seens to be nost
peopl e are fearful of |leaving a catheter in these patients
and it's really with the prol onged synpat hectony that the
t hr omboenbol i ¢ conplications appear to be nost attenuat ed.
So, that would be the ultimte study from our anesthesia
st andpoi nt.

Dr. Pal ner had a comment.

DR. PALMER  Yes, | have a couple of comments.
One is along the lines of what you said. Let's be careful
of what we do here because there are benefits to epidural
anest hesia, especially in these orthopedic patients, which
haven't even been nentioned here today, and we shoul d be
careful about making guidelines that m ght nake probl ens
for those people nore frequent.

So, to be concrete, what I'mtal king about is
the fragile elderly patient who benefits fromthe regional
anesthetic not only during the surgery but in the
perioperative period when they would be at nuch nore
cardi ovascul ar risk, for instance, if their pain were
uncontrolled. W haven't even nentioned today that there
is no argunent, | don't think, that an epidural in a
continuous setting is really the nost efficient form of

pain relief postoperatively and that postoperative stress



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

24

126
is areal risk for these people not only for enbolic
phenonena but for many ot hers.

So, the thing that | seemto focus in on is
that there are a nunber of things we can do based on these
cases which may hel p us reduce the nunber of these
i nci dences, but we can never get to 0. W all agree that
t here are spontaneous epidural hematonas.

So, if we can never get to O, ny question is
why shouldn't we concentrate our efforts on the recognition
of the problemin the highest risk group. Unfortunately or
fortunately, nost of us will only see one of these in a
career. We'|l either have it ourselves or our colleague in
a larger hospital wll have one of these. That's not
enough to keep us educated about early detection and it's
not enough also to alert our neurosurgical coll eagues about
how t hey need to respond to us when we do have the case
that we think nmay be the epidural conpressive henmat ona.

So, | would see efforts not only on trying to
deci de whether a shorter epidural catheter or whether pre-
op versus post-op with the -- you know, and all this stuff.
| would really like to see us also put into the | abels on
t hese sonet hing about what to do when you suspect this rare
conplication. It doesn't have to be extensive. W can

refer themto the literature, but | really think, at |east
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for half of these people that are going to be saved, the
real reason they get saved is because they have an unusual
conplication, sonebody recognizes it who has never seen one
before, realizes the inportance, gets consultation in a
tinmely fashion, and surgery when necessary is perforned. |
really would like to see us add that. It wasn't even in
the questions to the conmttee, but something needs to be
in the | abels here about what to do if, or at |east what
t he cardinal synptons are and then here's what you do.

DR. TALARICO This has been addressed in the
| abeling now. The boxed warni ng does include awareness of
what can happen and to be alert to the possible
consequences.

DR. PALMER M reading of that so far is that
it's too vague. |In other words, saying watch for
neur ol ogi cal synptons is too vague because the average
nurse knows that a patient having a postoperative epidural
is going to have sone tingling, sone nunbness, but they
shoul d be alerted to the fact that the recurrence or sudden
occurrence of |ow back pain, flank pain, hip pain and
perineal dysfunction is a cardinal event that shouldn't
happen when soneone is on | ow dose, postoperative anal gesia
type doses. And that has got to be in a different category

than tingling or a little bit of nunbness in a foot.
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DR. TALARICO Yes. It's difficult to tel
exactly how extensive one has to be in the description of
synpt ons because in the case of hip replacenent surgery,
there are other confounding factors. Patients may have
pain in the leg and patients m ght have sone weakness.

They may be on very powerful anal gesic products. So, even
t he neurol ogical pain may be nasked up to a certain extent.

DR PALMER No. | really don't think that's
true. In the case reports, the kind of pain that usually
occurs with a conpressive process in the canal really is
very specific. It really has to do wth the perinea
dysfunction as well. QOperations don't cause dysfunction of
t he bl adder and rel axation of the anal sphincter. They
don't cause a sudden change in the perineumthe way that
t hese processes do. | really think the pain and then the
foll ow ng dysfunction and -- you know, the flaccid
paral ysis no one msses. But the pain is so promnent in
40 or 50 percent of the subjects that it shouldn't be m xed
up with surgical site pain.

DR. TALARICO Interestingly enough, this was
not the predom nant synptons in the cases we have | ooked
at. It seens that these synptons have to be | ooked for.
Being alert of the possibility of a spinal hematoma is

probably the only thing that may save the patient from
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irreversi bl e danage.

DR. PALMER Well, in a conscious patient there
is a tinme when the conpression causes pain. |If we mss it
because the patient is too sedated or asleep, that can
happen, but it's really not thought that you can have this
process occur w thout significant and very typical Kkinds of
pai n.

DR. HORLOCKER:  Actual ly, though, Dr. Pal ner,
when we reviewed these histories, | was surprised too.
There were very few of themthat had the severe radicul ar
pain that's typically described in the neurol ogi ca
literature that that's what you' re supposed to | ook for.
suspect that's one of the reasons they went so |ong. But
it really wasn't. It was nore of an extension of their
preexi sting block so to speak. | think that's why people
m ssed it because it progressed. But that's what we have
to alert people to, is a densening of their sensory or
notor deficits. But | was amazed to see it.

DR. PALMER  Well, | should think that the
pain, even the reported pain, is right around 40 percent.

DR. HORLOCKER: But still, that means 60
percent didn't have what we always thought was the nunber
one synptom radicul ar pain.

DR. PALMER Right, but also the other part of
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it is patients, especially elderly patients, conplain of
pai n, a bedside attendant conmes and says, oh, you're having
pain, and they don't really define it. The elderly
patients are not as aggressive as sone of our younger
patients as a group. So, | really think that that is
under-reporting of sonme of the pain synptons, and if we
could alert the nursing personnel, the patients thensel ves
and enlist themto ook for this, we really mght be able
to uncover a few nore cases earlier

DR. TALARICO That probably would be the nost
effective way of mnimzing the risk.

Goi ng back to procedure, we cannot really
control or we don't intend to say which patient should have
an epidural or a catheter, et cetera.

VWhat we would like to see, if we can strike a
bal ance so that the patients get the best surgica
ort hopedi ¢ anesthetic care and at the same tine is exposed
to the mnimal risk fromagain a therapeutic intervention,
nanmely the prevention of a thronboenbolic event. What can
we do to nake this bal ance take place? That's what we
woul d I'i ke to discuss.

DR. PALMER | guess this is kind of a
political statenent, but what | don't want to see cone out

of this commttee or out of the FDA is such a discouragi ng
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statenent that epidural analgesia is denied an entire
uni verse of patients who would benefit fromit because
we're in a unique situation in the United States with the
| egal watchdogs who are willing to help patients sue for
any bad outconme, whether it was one that could be
predi cted, prevented, or not. A lot of doctors,
unfortunately, who are discouraged today may read this this
way. In other words, oh, one nore problen? Don't even
offer the patient a regional block for these types of
surgeries. That would be crimnal in itself.

So, sonmehow we have to nmake sure that
physi ci ans understand that this is a problemwhich is rare
but which really could be watched for, which really could
be predicted, and maybe we can think of sonme guidelines so
it's even less frequent. But | hope that the result of
this discussion and guidelines is not to discourage the use
of this very helpful formof anesthesia in this group of
patients.

DR. TALARICO Onh, absolutely.

DR. HORLOCKER: | think Dr. Talarico's proposed
| abel is very anmbiguous in a positive way, saying that
indwel li ng catheters may increase the risk but you have to
use your clinical judgnent. | agree. W don't want to tie

anybody' s hands.
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The one thing I did not |ike about the
Vandermeul en review article is that they actually published
pro times and platel et counts above which or bel ow which
you shouldn't do a regional anesthetic technique. That's
silly. There probably are ultimate nunbers that you woul d
or wouldn't, but we need to be thinking clinicians. That's
why we went to nedical school, but we need to know what the
data are too so that we can make an informed decision at
t he sanme tine.

DR. HYNSON: Can | nmake a comment ?

DR. HORLOCKER:  Yes, go ahead.

DR. HYNSON: |'m Janmes Hynson fromthe
University of California, San Francisco. |[|'ma guest of
Rhone- Pol enc Rorer.

Just getting back to the back pain issue,
wanted to make the coment that | think one of the reasons
t hat back pain may not be a clear-cut synptomin these
patients is that the bl eeding may be nuch sl ower and that
the rate of bleeding may correlate with the onset of back
pain. Those who are anesthesiologists wll recall that
when we do an epidural blood patch, if you inject very
rapidly, you devel op back pain. If you inject slowy, you
don't get back pain. So, | think that may be an indication

that the type of bleeding we're seeing in these cases is



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

24

133
very slow, that it may be going on for hours, possibly days
before it devel ops into synptons.

M5. CURLL: Mary Curll.

|'"d like to agree with Dr. Pal ner's conment
about educating the staff nurses. W're seeing |less and
| ess patients staying in the hospital very long, and the
di scharge teaching is put on the nurses. Unless they know
what to ook for, it won't be done, and then the patient
won't know when they get honme what to report.

The other thing I noted, while |ooking at the
package inserts, was that one of the conpanies, O ganon,
did break out sonme of their clinical trials by gender, and
| thought that was interesting. They've got the
mal e/ femal e probl ens and how t hey devel oped. That was a
positive sign. Maybe sone others could do that too.

DR. HORLOCKER: O her discussion?

(No response.)

DR. HORLOCKER: | think we're all ready for
lunch. So, we'll reconvene at 1 o'cl ock.

(Wher eupon, at 11:53 a.m, the commttee was

recessed, to reconvene at 1:00 p.m, this sanme day.)
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AFTERNOON SESSI ON
(1:02 p.m)

DR. HORLOCKER: We actually performed our open
public hearing in the norning. However, the previously set
time was for 1 o'clock. Are there any additional people
that would like to speak as part of the open public hearing
at this tinme?

(No response.)

DR. HORLOCKER: Al right. Wat we'll do then
is continue with our discussion. Wuat | thought I'd do --
| know that there are a lot things that still need to be
said, but |I thought I'd bring us back to what we're really
here for, and that at least is initially to discuss the
| abel ing of the | ow nol ecul ar wei ght heparins. So, what
l"mgoing to do is read question nunber 1 under Questions
for the Commttee.

Are the revisions sufficient to convey the
ri sks associated with these products when spinal/epi dural
anest hesia or spinal puncture is used?

Now |'m going to read the proposed revision or
the actual revision of the |ow nol ecul ar wei ght heparins as
of January 1998. Wen neuraxi al anesthesia
(epi dural /spinal anesthesia) or spinal anesthesia is

enpl oyed, patients anticoagul ated or schedul ed to be
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anti coagul ated with | ow nol ecul ar wei ght heparins or
hepari noids for prevention of thronboenbolic conplications
are at risk of devel oping an epidural or spinal hematoma
which can result in long-termor permanent paralysis.

The risk of these events is increased by the
use of non-indwelling catheters for adm nistration of
anesthesia or by the concomtant use of drugs affecting
henostasi s such as nonsteroidal anti-inflanmmatory drugs,
pl atel et inhibitors or other anticoagulants. The risk also
appears to be increased by traumatic or repeated epidural
or spinal puncture.

Patients should be frequently nonitored for
signs and synptons of neurologic inpairnment. |f neurologic
conprom se i s noted, urgent treatnent is necessary.

The physician shoul d consi der the potenti al
benefit versus risk before neuraxial intervention in
patients anticoagul ated or to be anticoagul ated for
t hr onbopr ophyl axi s.

And then it refers the reader to the warnings
and precautions.

Under the warnings section the foll ow ng has
been added in bold print: Cases of epidural or spinal
hemat omas have been reported with the associ ated use of

enoxaparin and spinal or epidural anesthesia or spinal
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puncture resulting in long-termor permanent paralysis.
The risk of these events is higher with the use of
post operative indwel ling epidural catheters or by the
concom tant use of additional drugs affecting henostasis
such as nonsteroidal anti-inflammuatories.

And then in addition, there is sonething added
to the ongoi ng surveillance. 1In bold print, ongoing safety
surveillance. Since 1993, there have been nore than 30
reports of spinal or epidural hematoma formation with
concurrent use of enoxaparin and spinal/epidural anesthesia
or spinal puncture. The majority of patients had a
post operative indwel ling epidural catheter placed for
anal gesia or received additional drugs affecting henostasis
such as non-steroidal anti-inflammatory drugs. Many of the
epi dural or spinal hematonmas caused neurol ogic injury,
including long-termor permanent paralysis. Because these
events were reported voluntarily froma popul ati on of
unknown size, estimates of frequency cannot be nade.

Qoviously, | read fromthe enoxaparin | abeling
and a simlar report is for all the various preparations of
| ow nol ecul ar wei ght hepari n.

So, we go back to question nunber 1 then: |Is
this a sufficient revision that conveys the risks?

What 1'd like to do is just go around the table
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and have everybody speak their mnd on this issue. Go
ahead, Dr. Steinberg.

DR. STEINBERG Well, since we seemto be
focusing largely on orthopedic problens, |I'mgoing to ask
for alittle bit of indulgence to take a sonewhat broader
vi ew t han we have been discussing. |'Il be discussing this
strictly fromthe point of view of an orthopedi c surgeon
and his patients.

First of all, I think it's inportant to realize
that the status of prophylaxis for thronboenbolic disease
is quite unclear. In the United States today, nost people
woul d advocate sone type of pharmacol ogi c approach.
Coumadi n i s perhaps the nost commonly used, regular or |ow
nmol ecul ar wei ght heparin probably second, but there are
peopl e who still use aspirin and other nethods.

For exanple, at the University of Pennsyl vani a,
we have been working on this for 10 years, and we found, in
what | think was a good study, no differences between the
results wth aspirin and warfarin.

I n Engl and, as you may know, there have been
sone editorials stating that many English surgeons do not
use any chem cal agents and questi oni ng whet her any
chem cal prophylaxis is really better than physical neans.

Al so, when we try to evaluate the results, we
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don't have good endpoints, and we tend to equate the
presence of DVTs to fatal pul nonary enboli because they're
easier to nonitor. You can't necessarily do this. They do
not equate. The problemis, as | nentioned earlier, that
the incidence of fatal PEis so lowthat it nay not be
possible to do a definitive study telling us that one agent
is better than another to prevent them and thus is a major
di l emma we have here.

Now, we recognize the fact that al
anti coagul ants have sone risks, and our goal is to weigh
the benefits versus the risks. W've been focusing only on
the risks of spinal bleeding. Wat about bleeding into the
wound whi ch can be as high as 4 or 5 percent and can be
catastrophic? Intracranial bleeds, G bleeds? So that you
can't lose focus of sonme of these agents, and the stronger
and the nore effective this agent is as an anti coagul ant,
the nore dangerous it is.

There are definite advantages to the use of
various types of spinal anesthesia of epidural, especially
with indwelling catheters, and | woul d have concern about
any agent which mght limt our use of this type of
anest hesi a.

This presents us with a real dilemma because

once a catheter is put in, we do not know whether it wll
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remain in 24, 48, or 72 hours. On the other hand, if we
begi n prophylaxis with a | ow nol ecul ar wei ght hepari n,
we' ve acknow edged that it should start by 24 hours and
sonetinmes by 12. Thus, a dilema: The proper use of one
may contradict the proper use of the other.

We al so have a probl em because we' ve been
trying to conpare the use of | ow nol ecul ar wei ght heparins
to warfarin. W can't do that in the setting that we've
been doi ng this.

First of all, it has been pointed out that you
can nonitor warfarin, whereas you can't the | ow nol ecul ar
wei ght hepari ns.

Al so, keep in mnd the delay in onset of action
of warfarin is usually 2 or 3 days, and thus the
anti coagul ant effect of warfarin as used is nuch later than
the | ow nol ecul ar wei ght heparins. W may, therefore, not
be conparing equal s.

Now, we can wite very el aborate guidelines.
|"ve seen sonme and they're very, very good. However, in
the real world in clinical practice, what assurances do we
have that once those guidelines are witten, people wll
follow then? They don't. There are many, many places for
error. As aresult at ny own institution, sone people

sinplified the matter and said sinply if any type of spinal
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or epidural is used, do not use | ow nol ecul ar wei ght
heparin. Period. This perhaps will obviate sone of these
errors fromtaking place.

And finally, | think we have to be very, very
careful not to set down rigid guidelines which will be
carved into stone, | can assure you, in an area where there
is so much difference of opinion and where there are so
many questions and so few answers.

Thank you.

DR. HORLOCKER: Coul d you al so address the
i ssue of whether you think that we've adequately revised
the | abeling on the Lovenox and ot her | ow nol ecul ar wei ght
preparations to what we know about the risks?

DR. STEINBERG Well, I'"mcertainly not
famliar with the regulatory processes. From what you' ve
said, it seens quite satisfactory to ne.

DR. HORLOCKER: Dr. Alving.

DR. ALVING | think that nost people will not
read the circulars. Alnost no one will read the circulars
except the FDA

(Laughter.)

DR. ALVING | read themwhen | was at the FDA
religiously.

So, | think what has been very hel pful is the
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letter that was sent out to physicians. | think these are
very, very general but they do wake up people to the fact
t hat | ow nol ecul ar wei ght heparins are not entirely benign,
so they do serve that purpose.

It mght be a good idea, if you're sending out
this boxed warning, to naybe send it out again as a letter
to physicians and give a little background about the | ow
nmol ecul ar wei ght heparins. For exanple, what is their
half-1ife? Al the tine |I'm asked by surgeons, |'m going
to do so and so, what about the | ow nol ecul ar wei ght
heparin? Do | have to skip a dose or what? And then you
m ght make the point that nore specific recommendations are
com ng.

| really like that idea in Europe where there
are specific guidelines. That's really what people need.
This is very general but it does alert people to the fact
that this is not benign.

| think what you could also say in a letter and
not in a boxed warning is that when you do use | ow
nmol ecul ar wei ght heparin prophylactically, there are tines
when the |l evel really reaches a therapeutic |evel,
according to anti-Factor Xa levels. | don't know if you
want to put it in a letter, but in other words, it's not

al ways at this very Iow, undetectable |level. There are
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ti mes when these patients are really fully anticoagul ated
as if they were on unfractionated heparin. W just can't
measure the PTT, but as determ ned by the anti-Factor Xa
| evel .

DR. HORLOCKER:  Dr. Bauer.

DR. BAUER: Yes, | would echo those concerns.
| think the warning as witten is good.

| think, though, that given the issues about
preserving epidural analgesia as a nodality and not to
excl ude the use of |ow nol ecul ar wei ght heparin, | think
maybe sonme definitive guidance, particularly about the
issue of time for pulling out the catheter in relationship
to the |l ast dose m ght sonmehow be given consideration for
being included. So, there is nore discrete guidance and
al so support the practice of not, obviously, excluding
patients from epi dural anal gesia and concurrent use of |ow
nmol ecul ar wei ght heparin.

DR. HORLOCKER: Dr. Talarico, we typically
don't put that sort of thing in the | abel, do we?

DR. TALARICO \Well, the labeling actually
should include only facts that are known from studies. But
in this case, that's one of the questions for the
commttee. The next question, if you think that the

| abel i ng needs nore, if you | ook at the question here,
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there is an all owance for adding nore information based on
several things, clinical experience, case reports,
phar macol ogy of each | ow nol ecul ar wei ght heparin. So,

that is one consideration. That's what we would |i ke sone

i nput on.

DR HORLOCKER: Dr. Reves.

DR REVES: | think the issue of timng is
appeal i ng because we'd |like to know when to do things. It
would help us all in our practices. But | actually don't

t hi nk we have the data that says when you should or
shoul dn't comm ngle these things. | think it's al
coincidental, and | don't know that we know when you should
do what fromthe information that at |east |'ve seen here.
These case reports and everything el se are very vague about
all of that. W know what the Europeans are doing and we
know what we are doing in our hospital, et cetera, but |
don't think we have good data that address that particul ar
issue. | think it would probably be a m stake to pretend
t hat we do.

DR. TALARICO \Well, perhaps the know edge of
t he pharnmacol ogy of the drug m ght be hel pful --

DR. REVES: M ght be.

DR. TALARICO -- if we know what's the Cnax,

what's the Tnmax, how many hours does it take to go back to
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baseline, and so forth.

DR. REVES: But the thing that struck nme about
the cases that we have is they tend to be what we call the
hi gh ri sk people anyway. They're older. Wat you m ght be
telling is that what applies in the young peopl e doesn't
apply to these peopl e because of pharnacodynam c vari ati ons
that were seen in these patients, irrespective of the whol e
popul ati on and what one woul d think one m ght see.

DR. TALARICO Yes. W can say this happened
in X percent of the cases. This was found in so nmany ot her
cases. The cases are really over the place, and they don't
really give a pattern that one can use.

DR. REVES: You can nmake an argunent and a
rational e, but the facts probably wouldn't support that.

DR. TALARICO Well, the aimhere is to
mnimze as much as possible the risk. Ganted, we wll
never elimnate it conpletely, but is there any information
that we can use that the physician can then use.

DR. HORLOCKER:  Yes, Dr. Bauer.

DR. BAUER: Well, there is the issue that |
guess al nost half the cases or nore occurred when the
epi dural catheters were renoved. |If the warning doesn't
state that, perhaps sonething could be stated to that

ef f ect.
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DR. BOTSTEIN: Let nme ask Diane. Was it when
the catheter was renoved or was it with an indwelling
catheter left after surgery?

DR. REVES: Having had an experience with one
case, it's hard to diagnose it and know when it occurred to
begin wth.

DR. HORLOCKER: There are sone, though, that
becane acutely paraplegic within several hours of catheter
removal . Those are for sure nore than a snoking gun

DR. WOOD: Catheter renoval takes a m nute.

Two to three hours is very different froma m nute.
don't think that gives you any idea of when the hematoma
occurred.

DR REVES: Yes. |If we were doing imging al
al ong and | ooking for hematoma formati on and everything and
knew exactly when, but we don't have that kind of data.

DR. HORLOCKER: | woul d argue, though, that if
a patient had an indwelling catheter for 24 or 48 or 72
hours and becane paraplegic within 3 to 8 hours of when the
catheter is renoved that that's a little nore than
circunstantial evidence to support that sonmething critical
happened that may have made a preexisting collection of
bl ood a significant amount. So, there probably is

sonething to do with catheter renoval.
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DR REVES: O placing the catheter.

DR. HORLOCKER: Ri ght.

DR. BAUER. |'mjust trying to get some way to
phrase this in sonme way that maybe these conplications may
be related to renoval of the catheter and clinicians should
be cogni zant of the dosing of |ow nol ecul ar wei ght heparin
relevant to the tinme of catheter renoval, sonme vague
statenent to know that there may be sone causa
relationship just to get at this issue of know ng that the
drug, which you can say sonewhere else in the product
insert, has a prolonged half-life, some way to alert in the
war ni ngs that you got to know that the drug may be around
when you're doing this, not that we know that they're truly
causally related, but sonme way that that may be a red flag
if it's seemngly fromthe cases that it may be.

DR. REVES: |s there any aninmal data or
anything that shows that pulling a catheter is nore |ikely
to cause a hematonma than having the catheter in there? 1Is
this true ignorance we have or is it --

DR. HORLOCKER: There's no aninmal data. There
i's one continuous spinal study that shows that the presence
of an indwelling catheter, whether it's in a patient that
is receiving an anticoagul ant drug or not, will be nore

likely to have red cells present at the tinme of catheter
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removal 24 hours later. So, it shows that the presence of
an indwelling catheter, at |east intrathecally, does cause
ongoi ng trauma in sone patients. But we all know
surgically that there are patients that bleed when we take
out stitches or drains, and so we have to be aware that
this could al so happen within the epidural or intrathecal
spaces also. But there are no | ab data or aninal data to
support what we're saying. You're correct.

DR. REVES: | think the data do indicate that
there's probably a higher risk for a patient who has an
i ndwel I'i ng catheter than one who does not. You' ve | ooked
at the data. |Is that right or wong?

DR. HORLOCKER: It's always the patients with
an indwel ling catheter and concom tant |ow nol ecul ar wei ght
heparin use. |If you had a catheter in and took it out
before they started the therapy, we don't know if that
woul d bring the risk down to O.

DR. REVES: Do we know if you just did a single
shot epidural, no catheter, whether those people wll have
the sane -- and get the | ow nol ecul ar wei ght dextrans in
about the sane tinme period, do we know if they have a | ower
i nci dence of this problenf

DR. HORLOCKER: W don't know because everybody

that's had an epidural that we have been able to identify
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with an indwelling catheter got the drug while the catheter
was indwelling. Wat you're talking about is giving a
singl e shot epidural and then the drug would be given
later, so the two would never coexist at the sane tinme. W
don't have data that shows that that decreases the risk
Intuitively we want to think it does.

Yes, Dr. Carlisle.

DR. CARLISLE: Do we actually know whet her
stopping the | ow nol ecul ar wei ght heparin prior to the
removal of the catheter nmakes any difference? Do we really
know t hat ?

DR. HORLOCKER: No, we do not. It would only
approxi mat e what they've been experiencing in Europe which
doesn't appear to be a clinically significant risk. So, |
actually talked to Dr. Steinberg during the break and said
what if we did -- or nmaybe it was Dr. Bauer -- what if we
did hold a dose and so they go 24 hours? 1Is that going to
significantly increase their chance of DVTI? Probably not
because it would be past their main thronbogenic tine
peri od.

So, that m ght appear to be the best way to do
that. W could dose at twice daily while it's in, hold one
dose before you take it out. But again, that inplies that

you know exactly when that catheter is going to cone out,
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and sonetines they fall out while the patient is rolling
around in bed or at PT. So, there's still alittle
difficulty there.

DR. CARLISLE: It also still bothers nme that we
are not addressing the variability anongst patients. |
mentioned earlier renal failure. One of the reasons that
that particular issue struck ne is that we do know that the
hi ghest incidence of this is in elderly femal es who woul d
be the person who woul d have no nmuscle mass, so woul d not
have a significant bunp in creatinine, who mght also be
the person who woul d develop just a little bit of |iver
failure or maybe just a little bit of platelet dysfunction
froman infection or froma nore dilutional coagul opathy
t han soneone el se, and that we're not addressing any of
those issues as well in ternms of trying to set up
gui del i nes.

DR. HORLOCKER: Dr. Talarico, within this is
there a warning regarding patients with renal failure?

DR. TALARICO If there was sonebody with renal
failure, it mght have been the exception.

We were wondering about the dosage, whether 30
mlligranms twice a day would represent a big dose for a
tiny, little patient.

DR. CARLISLE: But the issue that I"'mtrying to
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address is not the tiny, little patient. It is the elderly
woman who is the patient population that we're dealing with
who might have a creatinine of 1.1 which no one would ever
pay any attention to, but she's soneone whose creatinine
clearance with a plasma creatinine of 1.1 is |less than 30,
whi ch woul d then put her in the severe renal failure
category without it being recognized. |'mjust using that
as one exanple of the kinds of concomtant situations that
we m ght have that we're not recognizing that may be
additive and lead us into these problens that we have with
hemat ona.

DR. TALARICO Yes, that in addition to the
fact that they m ght have, as you say, reduced nuscl e nass.
So, therefore, if it was going by weight, they would have
received a | ower dose. But it turns out that the mean
wei ght was 61 kil os, whatever.

Also, in the clinical trials, elderly patients
were not necessarily at greater risk. The pharnmacol ogy
studies did show that the clearance was different in
el derly, but the bleeding risks were not greater in ol der
patients. Maybe when you conbi ne several things together
it mght add up but | don't know that.

DR. CARLISLE: Am1l incorrect in renmenbering

that the largest group of epidural hematonmas occurred in
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the elderly wonen?

DR TALARI CO  Yes.

DR. HORLOCKER: Dr. Pal mer, your thoughts on
t he | abel i ng.

DR. PALMER | have a probl em because | cannot
locate in ny materials a copy of what you read.

(Pause.)

DR. PALMER It's becom ng cl earer now.

One of ny problens is with the wordi ng which
has remained the sane in this old copy | had as well as the
one |'ve just been handed. |If you look at the wording, it
says, when neuraxi al anesthesia is enployed, patients are
at risk. | really think that's not the case. | think
that, yes, nmaybe 70 percent of them are associated with
neur axi al anesthesi a, but 20, 30 percent probably are not.
So, | really think the wording, although it can enphasize
neur axi al anesthesia, has to indicate that patients
anti coagul ated with these drugs are at risk of CNS
hemat omas, which the risk may be increased with the
presence - -

DR. HORLOCKER: | think there has only been one
spont aneous one, in that patient wwth the allograft, and
then a couple |unbar | am nectony ones. So, they had

surgi cal procedures.
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DR. PALMER No, no. O the 33 cases that are
summari zed for us, | count between 4 and 6 of those 33 that
ei ther had no epidural anesthesia or if you have the
information in the other articles, the actual hematoma is
remote fromthe site of insertion and probably not w thin
the reach of the catheter either. | have serious questions
about whet her those are spontaneous hemat omas or not.

| just think that we know that there is an
irreduci ble risk of spontaneous henmat oma and what we may be
seeing is sone increase with these drugs. So, | really
t hi nk that sonmehow we need to indicate you need to | ook for
t hese signs regardl ess of whether they used neuraxi al
anest hesia or not.

So, if you could change the wording to say
anticoagul ated patients are at risk for neuraxial hematonmas
whi ch may be increased with the use of spinal or epidural
and may be further increased with the presence, the
prol onged presence, of an indwelling catheter, then it
woul d make sense to nme because the risk does seemto be
gr aduat ed.

The other issue | had with this change in the
boxed warning is who's getting it. Fromwhat |'ve read in
here, the Dear Doctor letter and the other attenpts so far

have been directed at anesthesiol ogists, orthopedic



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

24

153
surgeons, pain experts, but have not included
neur osurgeons, as | said, who need to be our backup here
and need to be very inforned on this issue. And it hasn't
included |Iike orthopedic nursing as a specialty, since this
is the greatest group of people who will be caring for
t hese patients and educating them before they go hone.

DR. HORLOCKER: Go ahead.

DR. BOTSTEIN. Dr. Palner, you' re absolutely
right. It needs to go to a w de audi ence.

Can we ask the conpanies just who our health
advi sory was sent to? W didn't have enough noney to send
it to all the doctors. The conpanies did that. Could
sonebody pl ease --

MVR. DONNELLY: Yes, we have a list.

DR. TALARICO Wile you are getting the I|ist,
94 percent of the patients had sonme spinal manipul ation,
whet her it was anesthesia, spinal tap, anal gesia, or
i njection or whatever.

DR. PALMER  That 94 percent includes, though,
cases where a |unbar catheter was placed and the clot was
actually found in the thoracic region.

DR. TALARICO No. These are just invasion of
t he epi dural space.

DR. PALMER That's what |'m saying, but it's
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hard for me to understand a spinal anesthetic or even an
epi dural given at L3-4 and a clot that occurs at T10, above
the area, because nost patients who are in bed are not head
down. If anything, they're usually head up. So, finding a
cl ot above the level of the invasion of the spinal canal is
a bit hard to reconcile.

| don't nean to say that | don't think that
these are related issues, but I'mjust concerned that we're
m ssing the boat by just concentrating only on the epidural
cat heter.

MR. DONNELLY: My nane is Tom Donnelly from
Rhone- Pol enc Rorer.

As you can see, the list, the recipients of the
mailing, that is, the health care advisory letter, that
went out by the conpanies at the end of January. It went
to a very broad list, including nurse anesthetists, al
hospi tal pharnmacists, all hospital nurses, and so forth and
a broad category of physicians. So, in that way the
conpanies were trying to bring this to the attention to as
broad a group as possi bl e.

DR. PALMER  Thank you. That really hel ps
clarify who got it so far.

Then ny other problemw th the boxed warning is

as | nmentioned earlier. The sentence that says patients



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

24

155
shoul d be frequently nonitored for signs and synptons of
neurol ogical inpairnment | think is too vague and woul d
recomend addi ng wording that has to do with unexpl ai ned
flank or a perineal pain or radiating pain, and then
foll owed w th unexpl ai ned increase in weakness or
paresthesias in the |ower extremties, sonmething that is
speci fic about this.

DR, HORLOCKER:  Dr. Young.

DR. YOUNG Aside fromwhat Dr. Pal ner has
already said, | don't have any additional nodifications or
suggestions for the boxed warning.

Through this whol e di scussion, | have
difficulty understanding how there could be so many
t housands of cases done w thout any reported problem and
then suddenly there's this rash of incidences over the past
three or four years. M concern is that, as has been
poi nted out, the reporting nechanismfor these problens,
whet her there's sonme way that the conpani es can increase
their vigilance of that so that there are nore data to
reeval uate this over tinme and cone to sone better
conclusion in terns of what the contributing factors are.

DR. HORLOCKER: |Is the section that was added
under the surveillance appropriate then? | don't have it

in front of me anynore. There will be ongoi ng surveillance
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and reporting of the events.

DR. PALMER If | can break in just for a
mnute, | would really like to see themcollecting data
that we didn't have, for instance, things like the
techni que of insertion, the amount of catheter inserted,
the type of catheter. These are things | think nost any
anest hesi ol ogi st would want to know. That just isn't in
nost of these. So, if we could add a few things to their
surveil | ance.

DR. HORLOCKER: | believe that sone of the drug
conpani es are even doing that to go back and try to coll ect
additional data for the FDA to fill in sonme of the foll ow
ups. Is that correct?

DR. YOUNG Are you still waiting for nme? Cone
back to ne.

DR. HORLOCKER: Al right. Dr. Carlisle.

DR. CARLISLE: | think I've voiced sonme of ny
concerns. | also agree with Dr. Palnmer in that | think the
wor di ng coul d be changed so that there is an increased
awareness without it being a strict cause and effect
assunpti on.

DR HORLOCKER: Dr. Reves.

DR. REVES: | think we're tal king about a

catastrophic conplication that's extraordinarily rare.



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

24

157
believe that what we can do is education to try to prevent
it. | think that this proposal continues that educational
venture, and with the nodifications that have been
di scussed, | would approve it. But | think a long-term
educati onal plan by the pharnmaceutical industry who
actually, along with all of the physicians |like us that put
themin, have vested interest in nmaking certain that we all
are aware of this potentially devastating but
extraordinarily rare conplication

So, to answer the question, | would approve
with slight nodifications what this warning has, but I
woul d al so suggest that there be an ongoing effort to keep
this issue out there.

DR. HORLOCKER: For the record, | also agree
that the labeling revision is adequate, and | would add
that we need to work on the earlier detection by education
of our nursing staff and patients in addition to perhaps a
nore safe placenent and renoval of needles and catheters by
| ooki ng at the pharmacol ogy within patients so that a
hi gher awareness with what the pharmacol ogy is, what the
assuned henostasis is at the tinme of catheter renoval and
pl acenent .

Ms. Curll.

MS. CURLL: Yes, | too agree. But | was
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wondering if anywhere in the | abeling you could put a
warning or a precaution that elderly wonen have been shown
to be at an increased risk for these hematomas when used
with this drug because unless you spell it out, they won't
see it or soneone may see it in the package insert and tel
soneone el se, did you see such and such. As we found out
t oday, the nunbers are wonen and they're ol der wonen, and
we're all getting ol der.

(Laughter.)

DR. REVES: | have one question related to that
because I was thinking of that also. But many of the
ort hopedi ¢ procedures are done in elderly wonen and |' m not
certain that again the data would support that this group
is in fact the ones that have a -- maybe they're just
exposed the nost. | don't know if we have that data. |If
we have it, then it should be included.

DR. HORLOCKER: Dr. Wsowski, do you think we
do? |Is there actually a nunmerator and denom nator and we
can identify that as a risk factor?

DR. WYSONBKI: Probably not. As | pointed out
during nmy presentation, these are potential risk factors
and not definite risk factors. As you stated, there's a
hi gh proportion of orthopedic surgery being done in elderly

wonen, and so they are the people that are npst exposed.
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On the other hand, | guess it's ny own personal feeling
that it m ght be useful to put sonmething |like that in the
| abel nonet hel ess.

DR. REVES: Yes, | would have no problem You
can state one fact which is nost of these adverse events
have occurred in them for sure because that is the data.

DR. WYSOWBKI :  Ri ght.

DR. HORLOCKER: What's very interesting about
that finding is at Mayo when we did our prospective study
evaluating antiplatelet nedications as a potential risk
factor for spinal hematoma, we | ooked at every patient and
anesthetic variable we could, and mracul ously antipl atel et
drugs were not associated with nore bl ood through the
needl e or catheter than patients that weren't on those.

But fenal e gender, increased age, hip fracture patients al
were associated. That's actually what you're sort of
seeing which is really fascinating for ne.

DR. WYSOABKI: Well, the other thing that I
guestion is whether elderly wonen who have hi gher
i nci dences of osteoporosis and greater spinal deformty
m ght be at increased risk for that reason

DR. HORLOCKER: Dr. Rhode.

DR. RHODE: |'ve been sitting here listening to

people try to tease out causes and evidence fromwhat is an
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extrenely pauce anount of data. There's just not nuch
her e.

| agree with the suggestions that the increased
surveillance is perhaps the best thing that we can do at
this point. It strikes ne to say that ol der wonen woul d be
at higher risk is probably premature. W sinply don't have
the data to support that. However, there would be not hing
wong in saying that to date nost of the cases have
occurred in these groups, and that's sort of a buyer beware
or a user beware kind of thing and that's probably the best
thing we can do at this point and certainly the w sest
thing both fromthe scientific point of view of this
commttee and fromthe FDA's integrity, and it would al so
alert, properly so, the users. So, | would agree with the
comments that were nmade so far.

DR. HORLOCKER: Dr. Wbod.

DR WOOD: | would agree. | think the | abel
should remain pretty general because we don't have a | ot of
data. | agree that it probably would be better to say 30
of 38, or whatever the nunber were, of the case reports
occurred in female patients rather than surm sing on
i nadequat e dat a.

DR. HORLOCKER: Dr. Wsowski

DR. WYSOABKI: |'mnot part of the commttee.
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DR. HORLOCKER: Ch, you don't get to even
comment, though?

DR, WYSOABKI :  No.

DR. HORLOCKER: W're always interested in what
you say.

DR. WSOMNBKI: It's also ny personal opinion
that it wouldn't hurt to put sonme specific synptons in,
neurol ogi cal synmptons. | think that m ght be useful.

DR. HORLOCKER: Dr. Tal arico, any other
comment s?

DR. TALARICO No. W appreciate any
suggestions. | think the idea of including the facts as
they are is okay, just specifying how nany wonmen, what was
t he age range, even possibly when it happened in relation
to surgery if we have that information. But that is
probably as far as we can go in the boxed warning.

DR. HORLOCKER: Any further comments?

DR. BOTSTEIN: | don't have anything el se.

When we went through these cases and batted
this around, we couldn't come up with good reconmendati ons
about timng of stopping, starting, et cetera. |'msorry
that you all couldn't either, but then you had the sane
dat abase.

DR. HORLOCKER: Dr. Tal arico, do you feel that
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you have enough conmments to rmake m nor revisions on that?
Do you want an actual vote fromthis commttee or are you
happy wth the cormments that have been nmade here?

DR. TALARICO No. | think we get the feeling
that we do have to include all the facts as we know t hem
and we agr ee.

DR ALVING 1'd just |ike to nmake one comment.
| really think this risk reduction strategy for |ow
nmol ecul ar wei ght heparin that Dr. Pineo presented earlier
could be very useful, just a couple of these points where
t hey adm nistered | ow nol ecul ar wei ght heparin after the
epi dural / spinal puncture and then they renoved the catheter
in their protocol 8 to 12 hours after the |ast dose. One
m ght want to change that, and perhaps one could say sone
strategi es that have been devel oped to avoid this, not to
make it sound |like a guideline, but this is what others
have done coul d be very hel pful, just maybe two points.

DR. HORLOCKER: Let's nove to question nunber

DR. MUNTZ: Dr. Horlocker, could |I say one
t hi ng?
DR. HORLOCKER:  Yes, go ahead.
DR. MUNTZ: |I'mJim Miuntz from Houston, Texas

from Bayl or Col | ege of Medi cine.
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We have a series of 12,000 epidural catheters
and about 5,500 of them are on Lovenox. |'mgoing to go
home in two hours, and | need to tell 150 anesthesia people
what to do. W're already doing a lot of it. Dr.
Steinberg, | wll go out of here and use aspirin and
Coumadin. W'l continue to do what we do.

| think Dr. Pineo has a very good start, and
t hi nk we coul d sonehow conme up with -- they don't have to
be guidelines, but things to m nimze probl ens.

When | go back, | will probably reconmend that
we use spinal anesthesia, renove the catheter. Mst of our
catheters, or 5,000 of them have been in 48 hours. What
we'll probably do starting tonorrow is put in the
catheters, do a spinal anesthesia or do an epidural
catheter, renove it the norning after surgery. The patient
has never gotten Lovenox or enoxaparin. W'Ill wait 2 hours
before they get their first dose.

We have already prohibited Ticlid, aspirin.
Nobody can m x drugs. Toradol. W' ve weight-based our | ow
nmol ecul ar wei ght heparin off |label. W use a 30-mlligram
@4 dose if sonebody is under 90 pounds. |If sonebody is
over 300 pounds, we change the dose. |If we have an elderly
femal e, 80-pound female, it's all in our pathways for both

our hospitals, 1,200-bed hospital, and we alter the dose of
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the drug because we had bl eeding three or four years ago.

We never start enoxaparin before 24 hours post-
op. Many tines we'll start at 36 hours post-op with
punpers to avoid bl eeding. W have had only one epi dural
hemat oma out of 12,000 cases and it was when sonebody used
wrong drugs, nultiple drugs.

| think there's a list of things. They don't
have to be guidelines, but they can be issues to decrease
t he chances of epidural henatona.

Age was another one. |[If the creatinine is over
2, we cut the drug, cut it down to 30 @4 hours. This is
used around Houston, and again we've had good results. It
doesn't necessarily have to be scientifically based. Al
we want is | want to wal k out of this roomand nake sure
nobody ever gets an epidural hematoma that we could
prevent .

Thanks.

DR. HORLOCKER: | don't think we could prom se
you that, unfortunately.

(Laughter.)

DR. PALMER |I'mconcerned that that's probably
going to be the take-away nessage because now you' ve got,
in order to prevent one epidural hematonma that m ght have

been treatable, how many Ms are you going to have and
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total knee operations where the patient really needed
profound pain relief because of their tenuous
cardi ovascul ar status and then they couldn't get it because
they al so had |ung di sease. The nurses won't give themthe
IMinjections, but their epidural catheter was renoved and
t hat now beconmes an unknown risk. So, | hope that if you
do inplenent the guidelines that you've just tal ked about
in summary, that you'll |eave roomfor people to nake
i ndi vi dual deci sions about patients like the one I'm
descri bi ng.

DR. HORLOCKER: Dr. Wbod.

DR WOOD: | think it goes right back to ny
original point about nyocardial infarction, thronbolytic
t herapy, and cerebral henorrhage and stroke. It's a
catastrophic event. So is a subarachnoid henorrhage. But
again, you're weighing the risk/benefit ratio. The aim may
not be to conpletely abolish the adverse event. That
nowadays m ght not be the ultinmate goal.

DR, HORLOCKER: | agree with you. | don't
think we ever can prom se patients that they won't have an
adverse event because they're at significant risk for a
t hr omboenbol i ¢ event too, and what we have to do is weigh
the risks and benefits of our therapy, of the

t hr onbopr ophyl axi s, and our analgesic nmethod and try to
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come up with the best one for each individual patient based
on their coexisting medical conditions.

So, | hope that nobody is comng out with
concrete, witten-in-stone guidelines based on these things
because really what we're trying to do is nmake people
thinking clinicians and do the best thing for their
patients.

DR. MUNTZ: To answer your question, we still
use a lot of epidurals in the knees and revision knees.
We've alnost totally quit using themin hips. OQur patients
go hone on day 3 or 4. The nurses are happier wthout the
epi dural catheters. There's a good place for them
They're good. | think the epidural catheters help with
pain, but I think the antithronbotic agents are paranount
to saving lives and | think the anticoagulation issue is
goi ng to supersede epidural catheters for patient safety.

DR. HORLOCKER: Under question nunber 2 then,
this was really if we did not find the new revisions
sufficient. Are there any special circunstances or any
phrases in questions 2(a), (b), or (c) that you would |ike
to discuss at this tinme? For exanple, are there restricted
circunstances only that you would prefer to have | ow
nmol ecul ar wei ght heparins given in conbination wth?

| think the general consensus here is that we
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want to be able to do regional anesthetic techniques and
tailor that technique to the individual patient. | think
nobody is ready to have a restricted or total
contraindication. Am]1l correct in that assunption?

Al right. | guess the last thing that we need
to really discuss then is should the class |abeling be
extended to all approved anticoagul ants, including the
i ntravenous -- oh, |I'msorry.

DR. BOTSTEIN. Before we get to that, could we
just see if there's any advice you all think would be
reasonable to put in about relative timng of the
anti coagul ati on and catheter use? Anything at all?

DR. HORLOCKER: We don't actually have the
data. You could put a generic statenent saying to try to
do it at a time when the anti-Xa activity is low, which is
sort of ambiguous and intuitive, but that's what nmany of
t he ot her regional anesthesia techs say about intravenous
heparin. That would require sonebody to at |east read the
phar macodynam ¢ and pharmacoki netic i nformation, which they
probably have ski pped over to get to the boxed warning.
Maybe that woul d send people back to the real literature.

DR. PALMER Wiy isn't one of the
phar macoki neti c graphs that we | ooked at that at |east

shows you the peak activity within 2 hours and at | east



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

24

168
shows you that after 8 hours you're significantly down
included in this? | knowthat I'mpretty sinple-m nded,
but a picture is worth a |ot nore than sonme of these
tables. |If we were going to include sonething, just
sticking to the facts, we could say that half of the cases
were associated with catheter mani pul ati on or renoval
Then if you could show the picture of the tinme course of
action, the fact that it isn't cumulative. That's al
different fromheparin. | don't see it easily available
here for the average clinician.

DR. BOTSTEIN: Yes. One problem| have with a
graph like that is that it gives the idea that the anti-X
activity is correlated with the anticoagul ation in the
patients tightly and directly. That we don't know.

DR. PALMER It obviously isn't because the
ordinate is the international units of anti-Xa activity,
and no clinician, who's not a hematol ogi st, probably knows
what that nmeans, but it does give you an indication of tine
course that at |east there would be sone information
There isn't anything here. That, plus the only other thing
we have, which is that half of themwere associated with
cat heter mani pul ati on and renoval, and just |et them nmake
t heir own concl usi ons.

DR. WYSONBKI: Actually fromthe 33 cases that
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| | ooked at for Lovenox, they were not associated with
catheter renoval. | think it was Dr. Horl ocker who
menti oned and in the Vanderneul en study the review of
the --

DR. HORLOCKER: Al'so in the study that John
Heit and | did, we also thought it was, but we only had 16
of your 33 reported cases.

DR. WSOWBKI: Right. There wasn't very good
information on timng and chronol ogy of events in the
reports that | | ooked at. Sone of themwere very
meti cul ous and others had very sparse data. So, there's
really not very nuch information on tim ng of catheter
renoval and the onset of neurol ogical synptons and
bl eedi ng.

DR. REVES: | have no argunent with nore
information. That's fine, but to nake any -- any --
inference that the peak level of that is related to an
adverse event | think is a big stretch. [1'll give you the
easi est analogy | know. Wen you | ook at bl ood | evel s of
drugs and one patient can be absolutely, totally w de awake
and soneone else will be totally asleep. So, these things
often don't really have anything to do with consequences
that are inportant to you as a clinician.

DR TALARICO Well, it would be reasonabl e
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enough to assune that if enough tine has gone by to the
effect of the drug to be near baseline, probably that would
be a less risky tine for especially elective manipul ation.
Qbvi ously, an energency change of catheter or whatever is
unpredi ctable, but if something is to be done on schedul e,

one can select the best tinme for doing that.

DR. ALVING | would just like to say anti-Xa
activity does correlate wth anticoagulant activity. In
other words, I'mnot going to stick a needle in sonebody if
t hey have an anti-Xa activity of .7. 1'd rather do it when

it was .05. You really could highlight the clinica
phar macol ogy because the half-life can be anywhere from4
and a half to 12 -- well, 4 and a half hours half-life, but
significant activity remains for 12 hours. |f you bol ded
that so that you just say that, then sonebody coul d say,
maybe 1'1l wait 12 hours after this |ast dose.

Now, again with danaparoid, the half-life is,
what, 22 hours? Right?

DR. MAGNANI: That's only the anti-Xa activity.

DR. ALVING Well, let's go with anti-Xa
activity. | mean, you may not want to.

So, danaparoid has a half-life of 22 hours by
anti-Xa activity. So, if |I've got sonmeone on that and I'|

be using it for heparin-induced thronbocytopenia off | abel,



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

24

171
l"mgoing to wait nuch longer to pull a catheter.

DR. HORLOCKER: | agree. There's actually that
phrase in there that | was going to read. Follow ng a 40-
m | ligramdose, significant anti-Factor Xa activity
persists in plasma for about 12 hours. So, just seeing
that is going to scare people enough to at |east think
about what they're doing within that 12-hour tine period.

If we could just highlight those sorts of things because we
don't have the information, as people have brought out, but
at least if we can look a little bit at the pharnmacol ogy,
take it into account when we place and renove the
catheters, that mght help. It should theoretically.

Any other things that you wanted? Ckay.

Then on to question nunber 4. Should the class
| abel i ng be extended to all approved anticoagul ants, such
as intravenous heparin, subcutaneous heparin, and warfarin
product s?

Again, | think we should just go around the
table here. Dr. Steinberg, would you like to start?

DR. STEINBERG Yes. | think that these al so.
This is alnost the sane risk we've been tal king about,
al t hough we' ve been focusing on | ow nol ecul ar wei ghts. But
we've seen clinically problenms with these drugs as well.

As | said, that's one of the reasons that sonme groups have
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gone to aspirin though fol ks have said aspirin is not as
effective. It certainly is safer.

DR. HORLOCKER: Dr. Al ving?

DR ALVING | wouldn't do it for warfarin. It
seens to be covered. Furthernore, you can nonitor it, so
you'll get an INR If you know soneone is on warfarin,
you'll want to check the INR

For heparin, again you ve got people in 5,000
subQ still b.i.d. or t.i.d., and | guess it would not be a
bad i dea.

DR. HORLOCKER:  Dr. Bauer?

DR BAUER: 1'd be inclined not to. | don't
t hi nk we've heard any evidence today of any real problem
with those agents as they're currently used in terns of
this problem | think to open that box and issue a w de
war ni ng about the problens that | don't think currently
exi st and probably aren't likely to exist because | don't
see the way that warfarin being used or unfractionated
heparin as prophyl axis being used changed will do it. |
think it may actually be a dis-educational thing to do
because | think we need better education about the
properties of |ow nolecular weight heparin rather than
further education about heparin and warfarin.

| think people have always held heparin and
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warfarin in relatively high regard to their henorrhagic
potential, and | think there may have been, to get back to
t he question sonebody had, why do we suddenly see this in
| ow nol ecul ar wei ght heparin, a sort of overzeal ous
appreciation that maybe this is a free |Iunch, which
obviously it's not.

DR. HORLOCKER: Dr. Pal ner.

DR. PALMER |I'msitting on the fence because
of the subQ heparin that | see used and w thout PTT
monitoring. | see it way too often where | will ask for
that pre-op hip surgery and I'll be told by the young
surgeon, well, that's not needed. It's not a therapeutic
dose of heparin. And I'll say, well, how do you know what
it isinthis patient? At |least we can settle it wth a
| ab test about what it is to this patient.

So, as | said, | feel both ways about it.
Really, if you're going to use heparin, you have to
understand there are variable results with it and PTT
shoul d be checked before neuraxial invasions are made. So,
| don't knowif it's the same warning or if it's a
different warning, but heparin should be respected for its
variability.

DR. HORLOCKER: So, do you think then that

heparin should have the | abel and not warfarin?
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DR. PALMER  Well, | guess because |I'm hospital
based, | just see that as the bigger problem whereas the
warfarin is much nore often used in the long termand it is
usual ly carefully del eted before planned surgery. So, |
don't see that we're having a problemw th warfarin.

DR, HORLOCKER: It's still perhaps the nunber
one t hronboprophyl actic agent, though. So, if patients
have i ndwel ling epidural catheters and warfarin therapy is
initiated, they will have those concomtantly.

DR. PALMER  Yes, you're right. Wthout

information, | just have a hard tinme making a firm opinion.
DR. HORLOCKER:  Dr. Young?
DR, YOUNG  No.
DR. HORLOCKER: Dr. Carlisle.

DR. CARLISLE: Yes. | guess I'mnot sure it
shoul d be sane label, but | think that the | abels should
definitely include sone statement to at | east acknow edge
the fact that we do have ways to nonitor the effects of
t hese drugs and that to do neuraxial procedures in the face
of the effects of these drugs is foolish.

DR. HORLOCKER: Do you believe then that we
shoul d add a boxed warning simlar to that for | ow
nmol ecul ar wei ght heparin or is the existing warning such as

you saw for warfarin enough?
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DR. CARLISLE: | think it's al nost enough. |
think that it's not quite specific enough, but it's al nost
enough.

DR. HORLOCKER: Dr. Reves?

DR. REVES: Well, I'"'mnot inpressed with the
data actually, and | think the warfarin | abel we've already
been shown is pretty direct and addresses this issue. |
guess if | have to say, which | do --

(Laughter.)

DR REVES: -- | think warfarin is handled. |If
you read this and were to substitute any anticoagul ant,
i.e., heparins, it wouldn't offend nme to have that kind of
advi sory out there. So, | guess | would be for that, but I
would i ke to see a |ot nore data supporting it.

DR. HORLOCKER: | actually do not think that we
shoul d extend the | abeling because | feel that by doing so,
we're saying that that risk is equivalent with these ot her
drugs, and | just don't think we've seen the sanme probl em
because we' ve been educated on how to manage both the
anti coagul ant effect as well as regional anesthetic
techniques in patients that receive warfarin and
i ntravenous heparin. So, | would not put a boxed warning.
| think that they need warnings, as other nenbers have

mentioned, but I would not put it to the sane degree as the
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| ow nol ecul ar wei ght heparins which are difficult to nanage
because we can't nonitor their effect, and they have such a
long half-life.

Dr. Rhode. Oh, |I'msorry.

M5. CURLL: That's okay. No, | don't think
they need the sane type of |abeling.

DR. HORLOCKER  Dr. Rhode.

DR. RHODE: It strikes ne that there's even
| ess data here, so | would say no.

DR. WOOD: | would say no. The data is not
there. | think if you | ook back to what we did for
bupi vacaine we said the sanme thing. There was a boxed
war ni ng for bupivacaine but let's see what's going to
happen wi th bupi vacai ne before we do it. So, | would
agr ee.

DR. HORLOCKER:  Menbers of the FDA --

DR. TALARICO No. | was just noticing the
fact that Coumadin is contraindicated for patients with
spi nal anesthesia, and yet it seens to be the nost w dely
used anticoagulant. So, that | find alittle bit
difficult.

Second, | think we are confusing a little bit
starting Coumadi n for thronboprophylaxis and the patient

bei ng counmadi nized. If a patient is on Counadin and has to



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

24

177
have a hip replacenent, that patient will be at risk no
matter what. But obviously if the Counmadin is started the
day after surgery and takes three nore days to reach the
appropriate INR by then all the manipulations will be over
and the risk wwll be mnimal. But there is sonme risk
nevertheless with the Counadi n.

DR. REVES: But, see, in their insert they
already say it's contraindicated. | nean, you can't be
nore direct than that.

DR. TALARICO True, but then we are
contraindicating sonething that's off |abel. W are naking
it a boxed warning for sonething that's off | abel.

DR. HORLOCKER: Dr. Tal arico, are you happy
then with what the discussion is? Are you happy wth the
way the voting is? Do you need us to get nore el aborate or
do you want a formal show of hands?

DR TALARICO No. | think it's fine. | think
we get the nessage that we do have to expand the boxed
warning with nore information, give nore data on the cases
reported, probably include sonme information about the drug
phar macol ogy, and that will obviously depend from one
| abeling to anot her because each drug is sonmewhat
different.

DR. HORLOCKER: Yes. Wuld you like to make a
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conmment ?

DR. MAGNANI: | think everybody is agreed here
t hat we undoubtedly need a bl ack boxed warning. For ne
there's a paradox. The sane patients who require the
spi nal anesthesia, the neuraxial anesthesia are also
| argely the sanme ones who need anticoagul ant treatnent.
They're usually the very old, the very weak, and the ones
who are likely to be nore bedridden. So, the physician has
to be hel ped sonmehow to make a decision as to how he's
going to work out this tradeoff.

Now, of course, the paralysis is catastrophic
but so is a fatal PE. | think this is the thing we have to
keep in mnd because we're all concerned wth safety, but
we al so have to be concerned with efficacy. And | would
di sagree that things |ike stockings and aspirin are
equi valent in these very high risk patients to the | ow
nmol ecul ar wei ght heparins and perhaps hepari noi ds and even
heparin itself.

If we follow Dr. Horl ocker's argunent, what do
we do with the new conpounds if we don't include
unfracti onated heparin and we don't include oral
anticoagulants in some way? | admt they have a warning,
so perhaps that is nore excusable, but if we don't include

unfractionated heparin, what are we going to do with the
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new t hi ngs that cone al ong whi ch have absolutely no
i nci dence because they've hardly ever been tested? How are
you going to treat those? Put themautomatically in a
bl ack box, or are you going to | eave them outside until you

get a case? Because | think that also has to be taken into

account .

DR, HORLOCKER:  Yes.

DR. DeVANE: Philip DevVane, Weth-Ayerst.

Could I just ask for clarification on the vote?
Because polling the voting nenbers, | thought the answer to

the | ast question was no.

DR. HORLOCKER: Dr. Soners, you have the fornmal
count. It's a split, though, between the two drugs. W'l
have to tally them up separately.

DR. DeVANE: |Is everybody voting?

DR. HORLOCKER: The guests and FDA do not vote.
There are only eight votes. There are five noes.

DR. DeVANE: And there were five noes.

DR, HORLOCKER:  Yes.

In summary then, | think what this commttee
has decided to advise the FDA is that we do need additi onal
expansi on of our boxed | abel warning to include nore
patient data, that describes the patients that have

devel oped spi nal hemat omas, and perhaps sone
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phar macoki neti ¢/ pharmacodynam c data that will hel p assess
when it's safe to place and renove a catheter. Also, we
have voted to not extend the boxed | abel warning to other
anti coagul ant drugs.

Is there anything el se that anybody on the
coommittee would |ike to say?

(No response.)

DR. HORLOCKER: 1'd like to thank you all for
the opportunity to serve you. It has been an experience
and an educational one at that. Thank you very nuch for
your support.

W' re adj our ned.

(Whereupon, at 2:06 p.m, the commttee was

adj our ned.)



