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NDA 20-615

Fujisawa USA, Inc.
3 Parkway North, 3rd Floor
Deerfield, lllinois 60015-2548

Attention: Jerry D. Johnson, Ph.D.
Vice President, Regulatory Affairs

Dear Dr. Johnson:

Piease refer to your August 8, 1995 new drug application submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Duraclon™ (clonidine HCI), 0.1
mg/mL, Injection.

We acknowledge receipt of your ten amendments noted on page 3.

This new drug application provides for continuous epidural administration as adjunctive
therapy with intraspinal opiates for the treatment of pain in cancer patients, tolerant to,
or unresponsive to, intraspinal opiates alone.

We have completed the review of this application including the submitted draft labeling
and have concluded that adequate information has been presented to demonstrate that
the drug product is safe and effective for use as recommended in the enclosed draft
labeling. Accordingly, the application is approved effective on the date of this letter.

The final printed labeling (FPL) must be identical to the enclosed draft labeling.
Marketing the product with FPL that is not identical to this draft labeling may render the
product misbranded and an unapproved new drug.

Please submit sixteen copies of the FPL as soon as it is available, in no case more than
30 days after it is printed. Please individually mount ten of the copies on heavy weight
paper or similar material. For administrative purposes this submission should be
designated "FINAL PRINTED LABELING" for approved NDA 20-615. Approval of this
labeling by FDA is not required before it is used.

Should additional information relating to the safety and effectiveness of the drug
become available, revision of that labeling may be required.



2
NDA 20-615

We remind you of your Phase 4 commitments specified in your submission dated
August 30, 1996. These commitments, along with any completion dates agreed upon,
are listed below.

In addition, please submit three copies of the introductory promotional material that you
propose to use for this product. All proposed materials should be submitted in draft or
mock-up form, not final print. Please send one copy to HFD-170 and two copies of
both the promotional material and the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising and
Communications, HFD-40

5600 Fishers Lane

Rockville, Maryland 20857

Validation of the regulatory methods has not been completed. At the present time, it is
the policy of the Center not to withhold approval because the methods are being
validated. Nevertheless, we expect your continued cooperation to resolve any
problems that may be identified.

Please submit one market package of the drug when it is available.

We remind you that you must comply with the requirements for an approved NDA set
forth under 21 CFR 314.80 and 314.81.
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If you have any questions, please contact:

Millie Wright
Project Manager
(301) 443-4250

icerely yours,

%v%
Curtis Wright, M.D-M.P.H.

Acting Division Director

Division of Anesthetic, Critical Care

and Addiction Drug Products, HFD-170
Office of Drug Evaluation lil

Center for Drug Evaluation and Research

Enclosure: Draft Labeling




EXCLUSIVITY SUMMARY FOR NDA # 20--615 SUPPL OCT / ’ ’W
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Trade Name: DURACLON Generic Name: clonidine hcl injection

Applicant Name: Fujisawa USA, Inc. HFD # 170

Approval Date:

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original applications,
but only for certain supplements. Complete PARTS II and III of this
Exclusivity Summary only if you answer “yes” to one or more of the
following question about the submission.

a) Is it an original NDA?
YES /. Xx / NO /___/

b) Is it an effectiveness supplement?
YES /___/ NO / X/

If yes, what type? (SEl, SE2, etc.)

c) Did it require the review of clinical data other than to support a
safety claim or change in labeling related to safety? (If it required
review only of biocavailability or biocequivalence data, answer “no.”)

YES / X _/ NoO/ /

If your answer is “no” because you believe the study is a biocavailability
study and, therefore, not eligible for exclusivity, EXPLAIN why it is a
biocavailability study, including your reasons for disagreeing with any
arguments made by the applicant that the study was not simply a
bicavailability study.

N/A

If it is a supplement requiring the review of clinical data but it is not
an effectiveness supplement, describe the change or claim that is supported
by the clinical data.

Form OGD-011347 Revised 8/7/95
cc: Original NDA 20-615 Division File/HFD-170 HFD-85 Mary Ann Holovac
HFD-170/M.Wright




d) Did the applicant request exclusivity?

YES / X_/ NO /___/

If the answer to (d) is “yes,” how many years of exclusivity did the
applicant request? . e

~

7 (Sponsor granted orphan drug status

1/24/89/#88343)

IF YOU HAVE ANSWERED “NO” TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO THE
SIGNATURE BLOCKS ON PAGE 8.

2. Has a product with the same active ingredient(s), dosage form, strength,
route of administration, and dosing schedule, previously been approved by
FDA for the same use-?

YES / / NO / X/
If yes, NDA Drug Name:

IF THE ANSWER TO QUESTION 2 IS “YES,” GO DIRECTLY TO THE SIGNATURE BLOCKS ON
PACFE 3

3. Is this drug product or indication a DESI upgrade?

YES /__/ NOo /_X_ /

IF THE ANSWER TO QUESTION 3 IS “YES,” GO DIRECTLY TO THE SIGNATURE BLOCKS ON
PAGE 8 (even if a study was required for the upgrade).

PART Il FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2 as appropriate)

N/a

1. Single active ingredient product.

Has FDA previously approved under section 505 of the Act any drug
product containing the same active moiety as the drug under
consideration? Answer "yes" if the active moiety (including other
esterified forms, salts, complexes, chelates or clathrates) has
been previously approved, but this particular form of the active
moiety, e.g., this particular ester or salt (including salts with
hydrogen or coordination bonding) or other non-covalent derivative
(such as a complex, chelate, or clathrate) has not been approved.
Answer '"no" if the compound requires metabolic conversion (other
than deesterification of an esterified form of the drug) to produce
an already approved active moiety
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YES /_/ NO /__/

If "yes," identify the approved drug product(s) containing the
active moiety, and, if known, the NDA #(s).

NDA#

NDA#

2, Combination product.

If the product contains more than one active moiety(as defined in
Part II, #1), has FDA previously approved an application under
section 505 containing any one of the active moieties in the drug
product? If, for example, the combination contains one never-
before-approved active moiety and one previously approved active
moiety, answer "yes." (An active moiety that is marketed under an
OTC monograph, but that was never approved under an NDA, is
considered not previously approved.)

N/A ’ YES /___/ NO /___/

If "yes," identify the approved drug product(s) containing the active
moiety, and, if known, the NDA #(s).
NDA#

NDA#

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY TO THE
SIGNATURE BLOCKS ON PAGE 8. IF "YES" GO TO PART III.

*+*PART III THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS
**This is a new route of administration for clonidine HCL and has been
granted orphan drug status

To qualify for three years of exclusivity, an application or supplement
must contain "reports of new clinical investigations {(other than
biocavailability studies) essential to the approval of the application and
conducted or sponsored by the applicant.” This section should be completed
only if the answer to PART II, Question 1 or 2 was "yes."

1. Does the application contain reports of clinical investigations? (The
Agency interprets "clinical investigations" to mean investigations
conducted on humans other than biocavailability studies.) If the
application contains clinical investigations only by virtue of a right of
reference to clinical investigations in another application, answer "yes,"
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then skip to question 3(a). If the answer to 3(a) is "yes" for any
investigation referred to in another application, do not complete remainder
of summary for that investigation.

YES /X_ / NO /__ /

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. A clinical investigation is "essential to the approval"™ if the Agency
could not have approved the application or supplement without relying on
that investigation. Thus, the investigation is not essential to the
approval if 1) no clinical investigation is necessary to support the
supp.2ment or application in light of previously approved applications
(i.e., information other than clinical trials, such as biocavailability
data, would be sufficient to provide a basis for approval as an ANDA or
505 (b) (2) application because of what is already known about a previously
approved product), or 2) there are published reports of studies (other than
those conducted or sponsored by the applicant) or other publicly available
data that independently would have been sufficient to support approval of
the application, without reference to the clinical investigation submitted
in the application.

For the purposes of this section, studies comparing two products with the
same ingredients(s) are considered to be biocavailabilty studies.

(a) In 1light of previously approved applications, 1is a «clinical
investigation (either conducted by the applicant or available from
some other source, including the published literature) necessary to
support approval of the application or supplement?

YES / X_/ NO /__/

If "no," state the basis for your conclusion that a clinical trial is not
necessary for approval AND GO DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

{(b) Did the applicant submit a list of published studies relevant to the
safety and effectiveness of this drug product and a statement that
the publicly available data would not independently support approval
of the application?

YES / X _/ NO / /



(1) If the answer to 2(b) is "yes,"™ do you personally know of any reason
to disagree with the applicant's conclusion? If not
applicable, answer NO.

"YES /__/ NO_/ X /
- 7

If yes, explain:

{2) If the answer to 2(b) is "no," are you aware of published studies not
conducted or sponsored by the applicant or other publicly
available data that could independently demonstrate the safety
and effectiveness of this drug product?

YES / / NO /_X [/
If yes, explain:

(c) If the answers to (b){(1l) and (b)(2) were both "no," identify the
clinical 1investigations submitted in the application that are
essential to the approval:

Investigation #1, Study EC-001

3. 1In addition to being essential, investigations must be "new" to support
exclusivity. The agency interprets "new clinical investigation"™ to mean
an investigation that 1) has not been relied on by the agency to
demonstrate the effectiveness of a previously approved drug for any
indication and 2) does not duplicate the results of another investigation
that was relied on by the agency to demonstrate the effectiveness of a
previously approved drug product, i.e., does not redemonstrate something
the agency considers to have been demonstrated in an already approved
application.



a) For each investigation identified as "essential to the approval," has
the investigation been relied on by the agency to demonstrate the
effectiveness of a previously approved drug product? (If the
investigation was relied on only to support the safety of a
previously approved drug, answer "no.")

- Ve

Investigation #1 YES /___/ NO / X _/

Investigation #2 (as - / NG / /

If you have answered "yes" for one or more investigations, identify each
such investigation and the NDA in which each was relied upon:

NDA# Study #

NDA# Study #

b) For each investigation identified as "essential to the approval", does
the investigation duplicate the results of another investigation that

was relied on by the agency to support the effectiveness of a previously
approved drug product?

Investigation #1 YES /__/ NO / X_ /

Investigation #2 YES /___/ NO / /

If you have answered "yes" for one or more investigation, identify the NDA
in which a similar investigation was relied on:

NDA# Study #

NDA#H Study #

c) If the answers to 3(a) and 3(b) are no, identify each "new"
investigation in the application or supplement that is essential to
the approval (i.e., the investigations listed in #2(c), less any that
are not "new"):

Investigation # 1 , Study #_EC-001

Investigation # , Study #




4. To be eligible for exclusivity, a new investigation that is essential
to approval must also have been conducted or sponsored by the applicant.
An investigation was "conducted or sponsored by" the applicant if, before
or during the conduct of the investigation, 1) the applicant was the
sponsor of the IND named in the form FDA 1571 filed with the Agency, or 2)
the applicant (or its predecessor in interest) provided substantial support
for the study. Ordinarily, substantial support will mean providing 50
percent or more of the cost of the study.

a) For each investigation identified in response to question 3(c): if the
investigation was carried out under an IND, was the applicant
identified on the FDA 1571 as the sponsor?

Investigation #1

IND # YES / X_/ NO /__/ Explain:

Investigation #2

IND # YES / / NO / / Explain:

(b) For each investigation not carried out under an IND or for which the
applicant was not identified as the sponsor, did the applicant
certify that it or the applicant's predecessor in interest provided
substantial support for the study?

Investigation #1 N/A

YES / / Explain NO / / Explain

Investigation #2

YES / / Explain NO / / Explain




(c) Notwithstanding an answer of "yes" to (a) or (b), are there
other reasons to believe that the applicant should not be
credited with having "conducted or sponsored" the study?
(Purchased studies may not be used as the basis for
exclusivity. However, if all rights to the drug are purchased
(not Jjust studies on the drng), the applicanii may be
considered to have sponsored or conducted the studies
sponsored or conducted by its predecessor in interest.)

YES /___/ NO / X_ /

If yes, explain:

S&\na\é\x& \\X(\\Q \/q Q
Title: Wﬁ\ M(p W@\/Cjéf)
Cmmm@/ ofuftc

Signature of Off(vfﬂg] ate
Division Director

cc: Original NDA 20-615 Division File/HFD-170 HFD-85 Mary Ann Holovac
HFD-170/M.Wright
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PATENT CERTIFICATION

Fujisawa USA Incorporated is the sponsor of the Orphan Drug Application for
clonidine hydrochloride for epidural administration. The designated indication is for
continuous epidural administration as adjunctive therapy with intraspinal opiates for
the treatment of pain in cancer patients tolerant to, or unresponsive to, intraspinal
opiates alone.

Fujisawa USA, Inc. does not have a partner or licensee for the development of

clonidine hydrochloride for epidural administration, and there are no current U.S.
patents on clonidine hydrochloride for epidural administration.

o) 21,1995
&ml?]ohnson,vPh.D. dli:t‘e%
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PATENT AND EXCLUSIVITY INFORMATION

There are no current US patents on clonidine hydrochloride for epidural
administration. Approval of Orphan Drug Status for clonidine hydrochloride
for epidural administration was received on January 24, 1989 under IND

This IND was transferred to the Sponsor (Fujisawa Pharmaceutical
Company, a division of Fujisawa USA, Inc., Deerfield, Ilinois) of this
application on April 6, 1990, The Sponsor, therefore, requests marketing
exclusivity for 7 years post-NDA approval.

Dennis Drehkoff Date /7 7%
Patent Counsel
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DRUG STUWDIES IN PEDIATRIL PATIENTS
(Tot : £ } i NMELs e o COF-: 1)

NDA # 20-615 Trade (generic) namespppacioN (clonidine hel imjeet)

Check any of the following that apply and explain, as necessary, on the next
page:

L. A proposeu claim in the draft labeling is cuirecteu towarag a specitic
pediatric illness. The application contains adequate and well-
controlled studies in pediatric patients to support that claim.

2. The draft lapbeling includes pediatric dosing information that is not
basea on agequate ang weli-controileu studies in cnildren. The
application contains a request under zl (FR 210.58 or 314.126(c) for
wailver of the requirement at 21 (FR 201.57(f) for A&WC studies in
children.

a. The application contains aata showing that the course of the
disease and the effects of the drug are sufficiently similar
in agults ana chilaren to permit extrapolation of the gata
from adults to children. The waiver request should be
granted ana a statement to that effect is included in the
action letter.

b. The information inclugeg in the application goes not
agequately support the waiver request. The request should
not be granted and a statement to that erfect is includec in
the action letter. (Complete #3 or #4 below as appropriate.)

ﬁ 3. Pediatric studies (e.g., dose-finding, pharmacokinetic, aaverse
reaction, adequate and well-controlled for safety and efficacy) snoulid
be done after approval. The arug proauct has some potential for use
in children, but there is no reason to expect early widespread
pediatric use (because, for example, alternative drugs are available
or the congition is uncommon 1n cnilaren).

a. The applicant has committea to doing such studies as will be
required.

(1) Stuuies are ongoing.

(z) Protocols have been submitted ang approveg.

(3, Protocols have been submitted ang are under

review.

(4) 1f no protocol nas been submitted, on the next

page explain the status of discussions.
v. If the sponsor is not willing to uo pediatric stucdies,

attach copies of FUA's written request that such studies pe
oune anu or the sponsor's written response to that request.

4. Pegiatric stugles do not need to Le encouragea because tne druy
proouct nas lLittle potential tor use in children.



Page z -- Urug Studies in Peaiatric Patients

5. 1f none of the aobove apply, expiain.

Explain, as necessary, the foregoing items:
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Signdture of Preparer

cc: Orig NLA
HFO-  /Div File
NDA Action Fackage
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Department of Health and Human Services Public Health Service

Division of Anesthetic, Critical Care
and Addiction Drugs

Review of Pediatric Experience with Clonidine

NDA 20076 ac;—e/a‘_g Sl
REVIEW DATE: September 3, 1996

CSO: M. Wright KZ\M/LV
REVIEWER: Lillian Burke, M.D.

SECONDARY REVIEWER: Curtis Wright, M.D. W

Use of Clonidine in Children

This review summarizes the available information relating to clonidine and the use of clonidine
in children'. Oral and transdermal clonidine have been used in children for various conditions
including hypertension and attention deficit disorder'. The literature on the use of clonidine is
limited. Based on these limited reports, the side effect profile and efficacy of clonidine in
general, and of epidural clonidine in particular, appear to be similar in children and in adults.

Use of Epidural Clonidine in Pediatric Patients

Pediatric subjects were not included in the pivotal trial for the use of clonidine in patients with
refractory cancer pain. The only reported use of epidural clonidine in children is the short-term
use for analgesia during and after surgery. As in adults, analgesia is prolonged by the addition of
clonidine to bupivacaine. Decreases in blood pressure and heart rates were noted, and mild
respiratory depression was also seen. These surgical studies are summarized below.

Clonidine, 2 pg/kg, added to bupivacaine for intraoperative anesthesia, prolonged analgesia and
decreased the use of other medications in 23 patients who were undergoing orthopedic surgery’.
No further decreases in blood pressure or heart rates were seen as compared to bupivacaine

It is based on the manufacturer’s articles submitted for the NDA, and searches of
Medline and Sedbase. Comprehensive searches have not been rechecked due to the
unavailability of the searching facilities on this date (September 3, 1996)
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alone. Sedation was prolonged from 5.8+1.5 hours to 8.4+5.8 hours. Similarly, 2 pg of clonidine
added to bupivacaine, provided adequate analgesia following hernia surgery in eight patients’.
Clonidine 5 ug, added to bupivacaine, produced analgesia and was well tolerated in thirty
patients who received it for postoperative analgesia®.

In another study, 45 patients, 1 to 7 years old, received bupivacaine via caudal block with light
general anesthesia for surgical anesthesia during hernia repair or urological surgery’. In these
patients, pain scores and the number of patients requiring additional analgesia was reduced and
the duration of analgesia was increased with clonidine. Clonidine did not increase sedation or
cause respiratory depression.

Use of Epidural Clonidine in Pediatric Patients’
Sponsor First type study | dose/route | Total |Clonidine| Ages Outcome
# Author; yr subjects| subjects
#58 Lee; 94 randomized; |2 pgkg with| 46 23 11010 | Blood pressure and respiratory
active control |bupivacaine yrs  |effects were similar to those seen in
adults.
#59 Jamali; 94 | randomized, {1 ug/kgwith| 45 15 1to 7 |Clonidine decreased the number of
active control; | bupivacaine years subjects requiring additional
caudal block analgesia and increased the
during duration of analgesia from 460+439
orthopedic minutes to 987+573 minutes
surgery (p<0.001). Mild sedation,
respiratory depression and sedation
‘Were seen.
#60 Klimscha | randomized, |2 pgkgwith| 24 8 * Hemodynamic parameters were
active control | bupivacaine reported to be less than those seen
in adults at the equivalent doses.
Pain relief was prolonged.
#61 Motsch; 93 | randomized, ]5 pg/kg with| 45 30 4t0o8 |Heart rate and blood pressure were
active control | bupivacaine yrS lower in the clonidine group, but
this effect did not occur until after
emergence from anesthesia
Totals 160 76
Fetal Exposure

Several published studies document the use of clonidine during labor and delivery with intra
partum exposure of at least 222 infants (see below). The condition of the infant is not always
specifically documented. However, there is an absence of reports of a negative effect in infants
for this short-term use. Given the extent of the exposure this indicates that if there are side

2
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effects peculiar to infants, they are uncommon or rare. Hypotension and mild respiratory
depression may be seen in the mothers and these effects may potentially affect the fetus.

One case-controlled study looked at the effects of intrauterine long-term clonidine exposure on
behavior. Restless sleep appeared to be more common in children who had been exposed to
clonidine before birth (N=22) than in those not so exposed (N=21). Ten of 10 children whose
mothers received more than 300 pg clonidine per day had sleep disorders as compared to
approximately one third of those whose mothers received lower doses.

Effect on Infant When Clonidine Used for Obstetrical Anesthesia

Spons| First Author;yr | type study |dose/route | Total !Clonidine Outcome
or (if not |subjects | subjects
Ref# epidural)
#9 Mendez; 90 randomized, |400 to 800 ug 60 40 No mention of infant
placebo-control | ep +10 to 20 outcomes
pg/hr
#10 Huntoon; 92 madomized, 400 or 800 63 40 No mention of infant
active control with outcomes
bupivacaine or
chloroprocaine
#35 Cigarini; 92 randomized, 75 pg with 48 12 Fetal heart rate (“Krebs”
active control | bupivacaine score), “Apgar” score were
the same. No changes were
noted in infant glucose
levels.
#36 Brichant; 94 randomized, |37.5,75 or 150 60 45 Fetal heart rates were
active control pg with monitored and no ill effects
bupivacaine were reported.
#37 O’Meara; 93 randomized, 120 pg 42 20 No specific mention of
active control infant outcomes
#38 Le Polain; 93 randomized, |30 pg with bup 50 25 No specific mention of
active control | + epitsufen infant outcomes
#45 Capogna; 95 randomized, | 75 or 150 pug; 60 40 No specific mention of an
placebo- repeated pm infant outcome
controlled (75 t0 450 ug)
Totals 383 222

Adverse Events Reported in Children

A comprehensive review of the literature of clonidine poisoning® in 146 children reported only
the expected side effects including: depressed consciousness (86%), bradycardia (29%),
hypotension (23%), respiratory depression (20%), miosis (19%), and hypertension (4%). Fifty-




five per cent of 11 subjects in whom temperature was reported were noted to be mildly
hypothermic.

Bradycardia is consistently seen with therapeutic doses of epidural clonidine’. Clonidine slows
conduction in the sinoatrial node and this effect responds to treatment with atropine. Cardiac
arrhythmias including sinoatrial block and PVCs have been reported in both children and adults®.
These conduction abnormalities resolve spontaneously with treatment.

Sudden death was reported in three children taking clonidine®. In each of these cases, there was
no clear relationship to clonidine use. An eight-year-old child taking methylphenidate and
clonidine vomited and died, but neither clonidine nor methylphenidate was detected in his blood
therefore the relationship between clonidine and this death seems unlikely. A 7-year-old boy on
these same medications died unexpectedly and an autopsy revealed extensive myocardial fibrotic
scarring. This death was most probably due to an underlying congenital abnormality or was the
sequelae of a previous, undiagnosed myocarditis. Another child taking clonidine died with
seizures and had evidence for an intentional overdose of fluoxetine.

Respiratory depression requiring ventilatory support has been reported'®. Other effects reported
in children include seizures'!, hypoglycemia with seizures in a child with hypopituitarism'?, and
exacerbation of self-injurious behavior' or tics' in children with La Tourette’s disorder.

Pharmacokinetics

No specific information on pharmacokinetics in children is available in the literature submitted,
nor is this information available in the pharmacokinetics review written by John Hunt, Ph.D. The
pharmacokinetics of clonidine in children do not appear to have been studied.

Chemistry

Extremely small amounts of 2-,6- dichloroaniline are present in the final product and result from
the production of clonidine. This compound is related to aniline, a known carcinogen. The
mutagenic capability of 2-,6-dichloroaniline has not been well studied. Its 2-chloro structure
tends to pull electrons from the pheny! ring and makes this compound less likely to be mutagenic
than is aniline. The highest possible daily dose is many orders of magnitude less than that shown
to cause mutagenesis. Based on these considerations, this contaminant is not likely to be of
concem in patients in the target population, namely patients with refractory cancer pain. Nor is it
likely to be a risk for patients who occasionally receive it off-label during surgery or for another
short-term use. Long-term epidural high-dose use in a child could be of concern but such use
would rarely, if ever, occur.




Summary

The use of epidural clonidine has been reported in 76 pediatric patients. These subjects exhibited
approximately the same efficacy and side effects as those reported for adults. Hypotension,
bradycardia and sedation are the most common side effects. One report suggested that the side
effects in children were less than those seen in adults at equivalent doses’. The published
literature documents that at least 222 infants were exposed to clonidine during labor and
delivery. No adverse effects were reported in these infants although the status of the infants was
not always systematically studied. In children there is evidence for prolongation of
postoperative analgesia when epidural clonidine is used in conjunction with bupivacaine similar
to that seen in adults. Cardiac arrhythmias have been reported in both children and adults.
Although there have been reports of sudden death in children taking clonidine, the relationship
of clonidine to these deaths is unclear and other possible etiologies for these deaths appear more
likely. There is one report, a case-control study, suggesting that children who are exposed to
long-term clonidine therapy in utero may be more likely to develop sleep disorders. This
reviewer is unaware of any data on the pharmacokinetics of clonidine in children.

Conclusion

Review of the available literature suggests that epidural clonidine should not pose an
unwarranted risk in children, especially for those with refractory cancer pain.



Addendum

Summary of References submitted with the NDA related to the use of epidural clonidine in
children.

Ref #;Citation #58; Lee JJ, Rubin AP. Comparison of a bupvacaine-clonidine mixture with plain
bupivacaine for caudal analgesia in children. Br J of Anaesthesia (1994) 72:258-

262.

Design: Randomized, double-blind study of 46 children who received intraoperative caudal
anesthesia during orthopedic surgery.
B: Bupivacaine 0.5% 1 mlkg
BC: Same + clonidine 2 pg/kg

Pain score based on criteria of Hannallah et al. (Crying, arterial pressure, movement,
agitation and localization of pain. Given medication when pain score >4 on scale of 10.

Efficacv Results:
Pain relief:

Reduction in use of Number of administrations of additional medication:

other medications: 4 hours 12 hours 24 hours
B: 4 34 66
BC: 0 13 35
. Safetv Results: ‘ Pre-op Decrease Time
" Blood pressure B: 81=4 19.246.3 445
© effects and fluid BC: 8243 19.6+8.2 70+9
| management:
Bradycardia: Pre-op Decrease Time
B: 10310 2242 71£10
BC: 106£13 1943 8329
- Respiratory No respiratory rates of <16 or $,0,<95% were noted.
Depression:
Sedation: Duration of sedation:

B: 5.8 hours=l.5 BC: 8.4 hours+5.8

Other adverse " Vomiting Urinarv retention 1
events: B: 13/23 1/13 ;
BC: 11723 0/13 f
Conclusions: The addition of clonidine 2 pg/kg to bupivacaine prolonged analgesia in pediatric
patients following orthopedic surgery. Side effects were not increased.
Ref #:Citation #59; Jamali SM, Monin S, Begon C, Dubousset A, Ecoffey C. Clonidine in

pediatric caudal anesthesia. Anaesth Analg (1994) 78:663-6.



- Design:

. Efficacy Results:

Pain relief:

Reduction in use of

45 patients , 1 to 7 years old, received bupivacaine via caudal block with light general
anesthesia for surgical anesthesia during hernia repair or urological surgery.

B: Bupivacaine 0.25%, 1 mVkg

BC: Same + clonidine 1 pg/kg

BE: bupivacaine + epinephrine 1/200,000

Maximum objective pain scores:
B:3.4+1.8 BC:2.3%1.6 (p<0.05)BE:3.4%14

Patients requiring no additional analgesia;

. other medications: B: 2/15 BC: 8/15 (p<0.05) BE: 1/15
Prolongation of Duration of Analgesia (min):
. analgesia: B: 460+439 BC: 987+573 (p<0.01) BE: 377+341
' Safetv Resulits:
Blood pressure Systolic arterial pressure was lower in the BC group than in the B group, but did not
effects and fluid differ from the BE group.
- management:
e HR decreased by equivalent amount- in all groups.
Respiratory Resp Rate LowS 0. Oxvgen required
_ Depression: B: 23(19-37) 97(94-100) 3/15
BC: 23(17-36) 97(94-99) 2/15
BE: 27(19-36) 97(95-99) 2/15
Sedation: Duration of Sleep in Recoverv Room
B: 31x44min BC:36+47min BE: 19+28 min
. Nausea/ vomiting: 1/15 in BC and 1/15 in B groups.
» Conclusions; 1. Clonidine, 1 pg/kg, added to bupivacaine, decreased the pain scores and prolonged
; analgesia. 2. Side effects were not significantly increased.
Ref #:Citation #60; Klimscha W, Sauberer A, Lerche A, Langenecker S, Semsroth M. Caudal
' block with clonidine provides prolonged analgesia after ambulatory hernia repair
in children.
Design: 24 children; (N=8 in each group) were given the study medications following inguinal

" Efficacv Results;

Pain relief:

hernia repair:

B: Bupivaine 0.25%, 0.75 mg/kg

BC: Bupivaine + clonidine 2 pg/kg

BE: Bupivaine + epinephrine 3.75 pg/kg

Parameters recorded every 15 minutes for 5 hours
Pain relief better in BC group than in B or BE
Analgesia “prolonged”



i Safety Results:

Blood pressure Hemodynamic parameters “stable”

- effects and fluid

' management:

Sedation: Increased sedation in BC group, compared to the others.

i Conclusions: 1. The addition of clonidine to bupivacaine improved and prolonged analgesia. 2.
Hemodynamic effects were less pronounced than that reported in adults at equivalent
doses.

#61;

Ref #:Citation

- Design:

- Efficacy Results:

Pain relief:

~ Safetv Results:

. Conclusions:

#61; Motsch J, Schreckenberger R, Skoberne Th, Béttiger, Bach A, Béhrer,
Martin E. Effects of clonidine added to bupivacaine for combined caudal and
general anesthesia in children. Regional Anesthesia (1993) 18:31 (Abstract)

45 children, aged 4-8 years old, were given study medications following induction of
general anesthesia:N=15 in each group

B0.1C: 0.1% Bupivacaine 1 mUkg + clonidine 5 pg/kg
BO.175C: .175% Bupivacaine 1 mVkg + clonidine 5 pg/kg
B: 0.175% Bupivacaine 1 mi/kg

Pain relief (as measured by Tramadol by patient-controlled analgesia (PCA) ) and
duration of analgesia were significantly better in B0.175C than in B or B0.1C groups.

During the postoperative period, blood pressure and HR were significantly lower in the

subjects who received clonidine. However, there were no differences noted during
anesthesia.

1. Addition of clonidine 5 pg/kg to bupivacaine enhanced analgesia and prolonged its
duration in children aged 4-8 years old. 2. BP and HR were decreased by the addition
of clonidine, but this effect did not occur until the emergence from anesthesia.
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Office of Drug Evaluation III

Room 13B45 Parklawn
CDE
DDD phone 301-827-3144
‘ fax 301-480-3761
DATE: August 8, 1996
TO: Acting Directof

Division of Anesthetic, Critical Care, and Addiction Drug Products

FROM: Acting Director
Office of Drug Evaluation III

SUBJECT: NDA 20,615. epidural clonidine HCl injection [Duraclon]
Fujisawa ‘

Neuropathic vs. visceral/somatic pain

The conclusion that epidural clonidine is an effective analgesic, in
cancer patients with pain resistant to morphine, only in the subgroup
with neuropathic pain and not with visceral or somatic pain is not
supported by enough evidence. I am not willing to conclude, based on
the present evidence, that epidural clonidine should not be used in
patients with visceral or somatic pain.

Reasons follow. I am not suggesting that these points be
addressed in a review or the trial further evaluated. Iam simply
trying to articulate reasons why the present study alone is for me
insufficient for differential findings in patients with different kinds of
pain. The data base for this orphan disorder is tiny and the present
study is sufficient for marketing approval. We are talking about the
labeling, not the approval itself.

Findings from the single clinical trial available have not been
confirmed in another trial.

The number of patients on which the finding rests is very small.



No assessment has been made of the adequacy of criteria used in
the trial for neuropathic and non-neuropathic pains and no
assessment has been made of the validity of the diagnosis in each
patient. Neither the sponsor's summary of effectiveness nor FDA
reviews discuss these problems of diagnosis. Misclassification of few
patients would vitiate [or strengthen markedly] the conclusions
reached about effectiveness in patients in the 2 pain subgroups.

The finding of effectiveness in patients only with neuropathic
pain could actually be a finding of effectiveness in patients with more
severe pain. The group of patients with neuropathic pain had more
pain as judged from mean morphine use at baseline. [This isn't a very
good measure of pain severity in this trial, but it's all I could do with
the data  had.] Ididn't find assessment in reviews of the relationship
between effectiveness and severity of pain. Maybe it can't be done.

. ... . The FDA statistician's analysis which eliminated some patients
with low morphine use or pain scores doesn't do the trick because it
eliminated a couple of patients [espec. one] with substantial morphine
use but no pain on morphine. These patients may not have met
protocol criteria but may well have had substantial pain without
morphine.

Effectiveness rests on a comparison of a patient's VAS or
morphine use during baseline with these measures on treatment [or
placebo]. A morphine titration period ranged between 1-7 days, and
baseline was, as best I can tell, then taken as the day before patients
were begun on active drug or placebo. It's not clear whether titration
as short as one day is reliable, or what actual titration times were in
each patient, or whether titration times ended up balanced in the
various sets of patients.

5 clonidine patients and 2 placebo patients received radiation or
chemo near the beginning of the trial--more patients in the clondine
group that in placebo. Were their results included, and which type of
pain did they have? If the 5 clonidine patients were wrongly
considered clonidine responders and happened to have had
neuropathic pain, they might have skewed the trial results in favor of
patients with neuropathic pain.



Labeling
I'd prefer labeling to say that the drug is recommended:

in combination with opiates for the treatment of pain not
adequately relieved by opiates alone in cancer patients. Epidural
clonidine is more likely to be effective in patients with neuropathic
pain than with somatic or visceral pain.

I recommend that the box warning be changed to:

...Is not recommended for obstetrical, post partum, or peri-
operative pain management. Hemodynamic instability, especially
hypotension and bradycardia, from epidural clonidine is expected to
be unacceptably high in these patients. In a rare patient, potential
benefits may outweigh the serious risks.

I've left changes to you, and I'll revisit after you've made them.

I'm happy to discuss further.
Dot Tk tenn MO
Paula Botstein M.D.
cC:
NDA 204l

HFD 170/MO/Scheinbaum/ gﬁ,\g}\?&) U"\:N{) J W
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EFFICACY REVIEW OF EPIDURAL CLONIDINE
E-I. PIVOTAL STUDY EC-001

A. PLAN OF THE STUDY

1.0BJECTIVES: The objectives of the pivotal study were to evaluate the analgesic
efficacy and clinical safety of epidurally administered clonidine compared to

epidurally administered placebo in the treatment of intractable cancer pain.

2. DESIGN: The pivotal efficacy study for this NDA (EC-001 carried out under

' was a randomized, double-blind, placebo-controlled, multicenter {21
sites), 2-week trial of continuously infused epidural clonidine in advanced cancer
patients with intractable pain (38 of 85 patients received clonidine). The study
was divided into three periods: Morphine titration (one to seven days), study
treatment administration (15 days) and washout (three days). Following the
titration period with epidural morphine by patient-controlled analgesia (PCA),
patients were randomized to a continuous epidural infusion of clonidine or placebo
for 14 days as an add-on treatment to the titrated morphine dose. Randomization
included stratification to one of four strata based on previous use of epidural
narcotics (yes/no) and type of pain, i.e., primarily neuropathic or primarily
nonneuropathic (somatic and/or visceral). Neuropathic pain is characterized by
burning, shooting, electrical-like pain in a dermatomal or peripheral nerve
distribution.

There was also a Iong-ierm extension associated with this trial (35 patients) which
is discussed in section E-Ii. ‘

L U S
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3. SITES: The principal investigator was James Eisenach, MD, of Bowman Gray School of Medicine
[Winston Salem NC). Other investigators were: Rcobert Finnegan, MD {Houston TX); David Bryce, MD
(Marshfield W1); Dermot Chamberlain, MD and Stuart Dupen, MD (Seattle WA); Richard Payne, MD
{Cincinnati OH); Rafael Miguel, MD {(Tampa FL); Ronald Kaplan, MD (Bronx NY}; Luke Kitahata, MD
(New Haven CT); Michel DuBois, MD {Washington DC); W. David Leak, MD (Westerville OH); Yasin
Khan, MD (Allentown PA); Jonathon Skerman, DSc (Shreveport LA); Robin Slover, MD (Denver CO);
Charles Hantler, MD {San Antonio TX}; Gerald A. Burger, MD {San Diego CA); Richard Shildt, MD
{Tulsa, OK); Richard Docherty, MD (Huntington Beach CA}; Steven M. Rosen, MD {Philadelphia PA);
Mark Lema, MD, PhD (Buffalo NY), and V. Lee, MD (Charlottesville VA).

4. POPULATION: Patients eligible for participation were to have cancer with severe
intractable pain located below the C4 dermatome, severe intractable pain being
defined as severe pain not relieved by large doses of opiates (equivalent to 100
mg morphine/day systemically or 20 mg/day epidurally}, or severe pain in
individuals intolerant of opiates due to therapy-limiting adverse events. Patients
were to be eighteen years of age or older, have a life expectancy beyond the 18
study days, and be willing and able to give informed consent. Pregnancy and
lactation were exclusions. Women of childbearing potential were to have a
negative pregnancy test at entry and be willing to use oral contraceptives as a
method of birth control for the duration of the study and three months afterward.
Also excluded were the following: Patients with serum creatinine > 3.5 mg/dl,
history of atrioventricular block greater than first degree, hypersensitivity to
clonidine, alcoholism or drug abuse, or the presence of psychiatric disease,
encephalopathy, emotional or intellectual problems that were likely to limit the
validity of consent to participate in this study or, in the opinion of the investigator,
would invalidate the data or increase the risk to the patient. Initiation of steroids
or non-steroidal anti-inflammatory drugs, less than seven days before thé onset of
the study were to be excluded. (Patients in whom such drugs were given more
than seven days before the onset of the study could be included provided the dose
remained constant throughout the study). Use of chemotherapy or radiation
therapy within less than 48 hours of randomization was excluded.

5. EPIDURAL MORPHINE TITRATION: During the titration period, epidural
morphine usage and pain level as defined by visual analog scores were recorded
twice daily. The objective was to switch the patient from alternative morphine
dosing to epidural patient-controlled morphine dosing alone. An epidural catheter
was inserted and morphine titrated over 1-7 days. For a minimum of 24 hours
before randomization, the patient had to be on a single dose of morphine that was
triggered by the patient approximately five to 15 times. This dosing schedule had
to keep the patient in a pain category of moderate or less. Patients who continued
to experience greater than moderate pain with epidural morphine could still be
enrolled if no other reasonable analgesic alternative were identified.
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6. TREATMENT: Treatment involved continuous infusion of either clonidine at 30
pg/hr or placebo for 14 consecutive days. Clonidine (or placebo), was delivered via
an external ambulatory infusion pump (CADD- 1% pump). Clonidine hydrochloride,
100 pg/ml in a 10-ml vial, a package of 20 vials per patient, was supplied by
Fujisawa Pharmaceutical Company. Matching placebo (0.9% sodium chloride for
injection), was also supplied as twenty 10 ml vials per patient. In patients without
a previously implanted epidural catheter, and epidural catheter was inserted and
attached to an external or subcutaneous injection port. Prior to the study, the
epidural location of the catheter was confirmed either by demonstration of
appropriate sensory blockade to local anesthetic injection or by epidural injection
of a radiopaque contrast medium followed by roentgenographic examination of the
catheter site. During the treatment period the only allowable route of morphine
administration was by an epidural patient controlied analgesia device (CADD-PCA®
pump). All patients remained in the hospital for the first 24 hours following the
onset of clonidine (or placebo) infusion. During this time, blood pressure, heart
rate, temperature, respirations and epidural morphine use were monitored every
four hours. Thereafter, inpatients were seen daily during the two-week trial by
one of the co-investigators or a research nurse. Qutpatients were seen in the clinic
by one of the co-investigators at weekly intervals and daily at home by a research
nurse during the two-week trial. All patients had access to epidural morphine
delivered by ambulatory patient-controlled analgesia (PCA) device (CADD-PCA®
pump) set to deliver, on patient demand, the previously titrated dose. The
maximal number of doses per day was set to be twice the titrated frequency. The
lock-out period between doses was set at 45 minutes. Any changes in morphine
dose or lock-out time had to be cleared with the FPC monitor. No morphine was
given by continuous infusion, and no oral narcotics were allowed during the study.
On study day 15, the study medication was discontinued. Daily observations
"were continued for three days following end of drug administration. Patients
continued to have access to epidural morphine delivered only by an ambulatory
PCA device (CADD-PCA® pump).

7. ASSESSMENTS: The primary efficacy parameters, pain level {(using a 0-10 cm
visual analog scale) and morphine use, were recorded: twice daily during the
titration period, every four hours for the first 24 hours following the onset of study
drug infusion, and daily during the treatment and 3-day washout periods. The
following secondary efficacy parameters were evaluated at the end of the titration
period, and at Days 8 and 15 of the treatment period: the Memorial Sloan-
Kettering Pain Assessment Card score; pain character according to Arner
categories using the short-form McGill Pain Questionnaire; Quality of life and
effect of pain on quality of life, using the Spitzer and Eastern Clinical Oncology
Group performance scales. Free plasma concentrations of morphine and clonidine
were determined from blood samples analyzed by Harris Laboratories.
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8. ANALYSIS OF DATA: The study was originally designed to have 90% power to
detect a 28% change from baseline in the visual analog score for the clonidine
group (assuming no change in the placebo group) and/or a 13% change in
morphine use while maintaining an overall two-sided S|gn|f|cance level of 0.05. A ..
Bonferroni adjustment for multiple comparisons was to be used for a design
involving interim analysis, requiring 120 patients {both arms combined).
Evaluability was defined based on completion of at least seven days of drug
therapy and the pain characterization for Study Day 8. Prior to the scheduled
interim analysis and before breaking the study blind, the original statistical plan
was modified in conjunction with FDA reviewers. Modifications to the original
design included reliance on an intent to treat approach including all randomized
patients regardless of protocol compliance or duration of therapy, and replacing
the original sequential design with a single, final analysis of all randomized patients
accrued through January, 1993. The primary efficacy analysis was also modified
to use treatment success, defined as a decrease in either VAS pain scores or
morphine rescue use with no increase in either variable, as the endpoint. Power
calculations performed in the fall of 1992 suggested that based on the overall
(blinded) frequency of treatment success observed at that time (approximately
25%) and assuming equal distribution of patients into clonidine and placebo
treatment arms, a sample size of 80 randomized patients would provide
approximately 80% power to detect odds ratios for treatment effects of at least
3.0 at the 5% significance level. Baseline comparability of treatment groups for
demographic and prognostic factors were assessed by the sponsor using two-
tailed (uncorrected) Chi-square and two-tailed t-tests as appropriate. A Cochran-
Mantel-Haenszel Chi-Square test was used to evaluate the differences in the
frequency of treatment success between the clonidine and placebo groups after
control for previous epidural narcotic use and primary pain mechanism. A
Breslow-Day test for homogeneity of odds ratios was calculated to evaluate the
consistency of the drug effect across the four combinations of these two
variables. The extent of treatment success was also examined based on the
combined magnitude of changes from baseline in VAS pain scores and rescue
morphine use. Patients were grouped into five categories of treatment success:
(1) a 50% reduction in both VAS pain and morphine use, (2) some reduction in
both VAS pain and morphine use, without a 50% reduction in both variables, (3) a
reduction in either VAS pain or morphine use accompanied by an increase in the
other variable, (4) some increase in both VAS pain and morphine use without a
50% increase in both variables, and (5) a 50% increase in both VAS pain and
morphine use, and a Mantel-Haenszel Chi-Square statistic test for linear
association was used to compare the proportion of patients by treatment arm in
categories of increasing extent of success. Logistic regression analyses were used
in most of the secondary analyses.
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i. Demographics: All 85 patients.enrolled received study medication. There were
38 patients who recsived clonidine and 47 were randomized to placebo. Table E1
tabulates baseline characteristics. There were no significant baseline differences
between clonidine and placebo groups. Table E1a provides a further description of
stratified clonidine and placebo patients with respect to prior use of epidural

narcotics and primary pain of neuropathic origin.

TABLE E1 BASELINE CHARACTERISTICS

CLONIDINE (n=238)

PLACEBO (n=47) TOTAL (n=85)

CHARACTERISTIC n_ (%) n (%) n (%)
Sex Male 37 {71) 24 (51) 51 (60)
Female 11 (29) 23 (49) 34 (40)
Race White 35 (92) 37 (79) 72 (85)
Black 3 (8) 7 (15} 10 (12)
Other 0 (0) 3 (6) 3 (4)
Prior Epidural Narcotics 22 (58) 26 (55) 48 (57)
Worst Pain Neuropathic 18 (47) 18 (38) 36 (42)
Distant Metastases 28 (74) 38 (81) 66 (78)
Age(Years} Mean (S.D.) 56.8 (11.6) 56.4 (11.8) 56.6 (11.6)
Range
Weight(kg) Mean(S.D.) 71.5 (17.2) 68.4 (16.8) 69.8 (17.0)
Range )
Height{cm) Mean(S.D.) 173 {11} 169 (10} 171 (11)
Range
Total Morphine Usage
{mg/24hr}] Mean(S.D.) 133 (155) - 124 (149) 128 {151)
Range
Time from Cancer
Diagnosis {months) _
Mean(S.D.) 42 (34) 30 (34) 35 (34)

Range
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TABLE E1a. Distribution of Patients into Baseline Strata
Table Entry: # of clonidine patients + # of Placebo Patients _

Prior Epidural Prior Epidural Total

Narcotics - Yes | Narcotics - No
Neuropathic Pain-Yes 10 + 9 8+ 9 18 + 18
Neuropathic Pain- No 12 + 17 g8 + 12 20 + 29
Total 22 + 26 16 + 21 38 + 47

2. Protocol Variations: One patient (EC01-11-001) received fentanyl and another,
ECO1-12-001, was given dilaudid, rather than morphine, because these patients
were intolerant to morphine. Fentany! and dilaudid usages were converted to
morphine equivalents, and data for these patients were included in all analyses.
Patient EC05-12-004 had chemotherapy stopped two days prior to randomization.
Patient EC10-12-001 had no baseline VAS pain scores collected. Baseline pain
was defined using the pre-randomization MPAC VAS assessment, and this patient
was included in all analyses. Patient EC10-12-007 was receiving radiation at time
of enroliment. Therapy continued throughout study period. Patient EC11-12-007
was receiving oral clonidine for the treatment of hypertension at the time of
randomization and throughout the study period. Patient EC11-22-002 had a history
of alcoholism, inactive for three years prior to entry. Patient EC12-21-001 started
prednisone 16 days prior to randomization and continued throughout study period.
Two patients (EC05-12-003 and EC25-11-001) discontinued the study during first
two days of treatment. No post-treatment pain assessments or morphine use data
coliected. These patients were classified as treatment failures for primary efficacy
analyses.

3. Disposition of Patients Entered: Of the 85 patients randomized and treated, 66

(30 on clonidine and 36 on placebo) completed eight days; there were 50 patients
(22 on clonidine and 28 on placebo) who completed the 15-day treatment period.

Table 1c lists reasons for discontinuations.

TABLE E1c. REASONS FOR DISCONTINUATION

BEASON CLONIDINE PLACEBO TOTAL
Disease Progression 4 4 8
Death . 0 2 2
Adverse Experience 4 3 7
Protocol Violation 2 2 4
Other 6 9 15
TOTAL 16 19 35
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4. Primary Efficacy Analysis: Results from the primary efficacy analysis, comparing
the frequency of treatment success (defined as a reduction in either VAS pain
scores or rescue morphine use, with no increase in either variable) across
treatment groups are summarized in Table E2. Overall, 27 of the 85 randomized
patients {32%) met the definition of treatment success. The frequency of
treatment success in the clonidine group was 45% (17/38) and 21% (10/47) in
the placebo group. After contro!l for prior epidural narcotic use and pain
mechanism (primary pain neuropathic: yes/no) the odds of treatment success were
significantly greater for patients receiving clonidine than for patients receiving
placebo (Cochran-Mantel-Haenszel Odds Ratio=3.3, p=0.016). There were no
significant difference in odds ratios among the four stratification levels defined by
the combination of prior epidural narcotic use and primary pain mechanism.

TABLE E2. Treatment success for Randomized Patients
Table Entry: Proportion of Success (%) clonidine v. placebo

Prior Epidural Prior Epidural Total
Narcotics Narcotics
- Yes | - No
Neuropathic | C: 5/10 (50.0%) | C: 5/8 (62.5%) C:10/18
Pain p: 1/9 (11.1%) | p: 0/9 (0.0%) (565.6%)
(Primary) - | p: 1/18
Yes | (5.6%)
Neuropathic | C: 2/12 (16.7%) | C: 5/8 (62.5%) C: 7/20
Pain p: 3/17 (17.7%) | p: 6/12 (50.0%) (35.0%)
(Primary) - | p: 9/29
No - (31.0%)
Total C: 7/22 (31.8%) | C: 10/16 (62.5%)
p: 4/26 (15.4%) | p: 6/21 (28.6%)
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a. Pain Mechanism: The difference in the proportion of treatment success between
clonidine and placebo patients was much more pronounced in patients whose
primary pain was neuropathic. Seven patients {5 on clonidine and 2 on placebo)
received additional radiation or chemotherapy post-randomization. When these 7
patients were excluded from the primary efficacy analysis, the difference in
treatment sucess remained statistically significant (p = 0.038).

b. Center and Baseline Effects: Treatment effects across clinical centers were
evaluated for consistency by the comparing success rates among the only center
with at least 12 patients (Swedish Hospital Medical Center, SHMC) and those for
the other centers. The success rate was 2/14 (14.3%) for the SHMC and 25/71
(35.2%) for the remaining centers. The difference was not statistically significant
due to the small sample size in SHMC. There were six centers with 6 to- 11
patients other than the SHMC. Although the success rates varied from 11.1% to
42.9% in these 7 centers compared to 43.0% in the remaining pooled centers, the
differences were again not statistically significant. The center effect was therefore
dropped in all analyses. Logistic regression models were developed to assess
effects of baseline imbalances between treatment groups (gender, race, height,
and elapsed time since initial cancer diagnosis), using the stratification factors as
covariates. Controlling only for the stratification factors, none of the four baseline
factors exhibiting imbalances affected the outcome of the analysis. The FDA
statistician agreed with the sponsor in this regard.

c. Outcome Categories: Patient cutcomes were categorized to represent the extent
of treatment success or failure. These are summarized in Table E3 below.
Category A was defined as 50% or more reduction in both VAS pain and morphine
consumption, category B as less than 50% reduction in both variables, category C
as mixed outcome (reduction in one variable but increase in the other), category D
as increase of less than 50% in both variables and category E as increase of 50%
or more in both variables. The Mantel-Haenszel chi-square test produced a p-value
of 0.031 after controlling for the two stratification factors. Categories B and E
contributed most of the differences between clonidine and placebo.

Table E3. Magnitude of Treatment Success ovr Failure

A C D E Total
clonidine 6(15.8%]) | 12(31.6%) 8(21.0%) 38
placebo 5(10.?%) 18(38.3%) 9(19.2%]) 47
Total 11(12.9%) | 15{(17.6%) | 30(35.3%) | 17(20.0%) | 12(14.1%) 85




EPIDURAL CLONIDINE EFFICACY REVIEW PAGE E-9

d. Separate VAS Pain and Morphine Use Analyses: The sponsor also separately
analyzed VAS pain scores and morphine use. Figures E1 and E2 show the daily
mean VAS pain scores and mean daily morphine use by treatment group. The
baseline mean VAS was slightly higher in the clonidine group than in the placebo
group but the difference was not statistically significant {(p=0.79). The baseline
morphine use was also higher in the clonidine group than in the placebo group but
the difference was also not statistically significant {(p =0.65). In figures E1 and
E2, Day 1 was the baseline day and W1, W2, and W3 were the washout days.
Figure E1 shows that the VAS mean score of the clonidine patients was lower
than that of the placebo patients on most days. Statistically significant differences
occurred at Days 3 and 15. VAS mean scores for clonidine patients increased
sharply during the washout. The mean daily morphine use was below baseline for
both treatments during the 15-day period. Morphine use substantially increased
during the washout for the clonidine patients compared to the placebo patients.
Although there were no statistically significant differences in morphine us=2
between the two treatments, the increase in morphine use for clonidine patients
on washout Days 1 and 2 approached statistical significance (p<0.10). The
sponsor also explored the differences in VAS pain scores during the first week of
the study using a mixed model repeated measurement analysis of covariance. The
baseline VAS score was used as a covariate. There was a significant treatment
effect (p =0.034) and also a significant (p =0.0034} 3-way interactions of pain
mechanism by treatment by day. A post hoc 2-way interaction of pain mechanism
by treatment was also considered to be approaching significance (p =0.09),
indicating difference in treatment effect depended on the pain mechanism
(neuropathic primary pain or not). A similar analysis was performed on the rescue
morphine use during the first week of the study. There were no statistically
significant differences in either the main effects or interactions except for a 4-way
interaction of treatment by pain mechanism by prior epidural narcotic use by day.
This interaction term was considered too complicated to meaningfully interpret.

e. FDA Statistician Reanalysis: The sponsors’ analysis used means of the last four
daily measurements. The FDA statistician ignored prior epidural narcotic status
(which had not been shown to play a role in outcome), varied the last number of
daily measurements, stratified with respect to pain mechanism and obtained a set
of results for treatment successes reproduced in Table E4. The table shows that
had the sponsor chosen only the last day’s measurements for comparisons, the
result would not have been statistically significant. Averaging over any number of
last daily measurements (except 11 days) would produce a statistically significant
result. The treatment difference was contributed mainly from the subgroup of
patients whose primary pain was neuropathic. For patients whose primary pain
was somatic or visceral, the results were equivocal.
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Figures E1 and E2

f. FDA Statistician Subgroup Reanalysis: An analysis was performed to excludeor
patients with low morphine (15 mg or less) use combined with mild pain (2.5 cm
or less on a 0 to 10 cm VAS) at the baseline. (The protocol had called for inclusion
of patients with severe intractable cancer pain unrelieved by less than 20 mg/day
of morphine or patients with at least moderate pain unable to tolerate high doses
of morphine.) Seven placebo patients, but no clonidine patients, satisfied the
above post-hoc exclusion rules; three of the seven had primarily neuropathic pain.
Prior epidural narcotic use was ignored. Table E5 presents results, using varying
number of last days of observation, for the subgroup remaining after the
exclusions were applied. Results were similar to those in Table E4, however, the
shaded cells in the somatic/visceral columns indicate that the placebo group was
_numerically better than the clonidine group when the last daily measurements or
the average of the last week of measurements were used. Although success rates
in clonidine patients were numerically better than for placebo patients in both
subgroups in the sponsor analysis, the reanalyses suggest that statistically
significant difference in success rates between clonidine and placebo were driven
by the smaller subgroup with primarily neuropathic pain patients and not from the
primarily somatic or visceral pain. Results from the re-analysis also showed that
the outcome for patients with neuropathic pain was robust and the difference in
treatment effects was substantial despite the smaller sample size compared to the
other subgroup. Figures E3 and E4 show the mean daily pain intensity, and Figures
E5 and E6 show the mean morphine usage for the two subgroups.
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Table E4. Treatment SucccSses By Type of Pain

Neuropathic

.. Pain
Days Avg. Clonidine
1 9 (50.0%)
2 9 (50.0%)
3 10(55.6%)
4 10(55.6%)
5 10(55.6%)
6 10(55.6%)
7 10(55.6%)
8 11(61.1%)
9 11(61.1%)
10 11(61.1%)
11 10(55.6%)
12 11(61.1%)
13 10(55.6%)
14 11(61.1%)

Denominator

18

Placebo

. 2(11.1%)

2(11.1%)
2(11.1%)
1 (5.6%)
1 (5.6%)
1 (5.6%)
0 (0%)

1 (5.6%)
1 (5.6%)
2 (11.1%)
2{11.1%)
2(11.1%)
0 (0%)

0 (0%)

18

Somatic/Visceral

Clonidine

5 (25%)

7 (35.0%)
7 (35.0%)
7 (35.0%)
7 (35.0%)
7 (35.0%)
7 (35.0%)
7 (35.0%)
7 {35.0%)
7 (35.0%)
7 (35.0%)
8 (40.0%)
8 (40.0%)
8 (40.0%)

20

Placebo

9 (31.0%)
9 (31.0%)
9 (31.0%)
9 (31.0%)
9 (31.0%)
10(34.5%)
11(37.9%)
11(37.9%)
11(37.9%)
10(34.5%)
10(34.5%)
10(34.5%)
10(34.5%)
10(34.5%)

29

PAGE E-11

p-value
0.174
0.049
0.003
0.016
0.016
0.029
0.027*
0.029*-
0.029*
0.030
0.053
0.016
0.007*
0.004*

* The Breslow-Day test for homogeneity for odds ratios of the four strata was also statistically
significant (p <0.05) indicating non-homogeneous of odds ratios among the four strata.

The deeply shaded cells indicated that placebo was numerically better than clonidine in success rate.
The lightly shaded row was the sponsor’s choice in their analysis.

Table E5. Subgroup Analysis for Reduced Patient Population

Pain Neuropathic Somatic/Visceral
Days Clonidine Placebo p- Clonidine Placebo p-
Avg. value value
1 9(50.0%) 2(13.3%) .028
2 9(50.0%) 2(13.3%) .028 7(36.8%) 9(34.6%) |.879
4 10(55.6%]) 1(6.7 %) .003 7(36.8%) 9(34.6%) |.879
7 | 10(55.6%) . 0{0%) .001
N 18 15

The p-value was from a CMH chi square test.
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5. Secondary Efficacy Analysis: There were essentially no statistically significant
differences between clonidine and placebo in other secondary variables such as

free plasma morphine concentrations, MPAC, NcGill, and Quality of Life
Assessments (cf. Table EB).

TABLE Eb6

QUALITY OF LIFE, ECOG, MPAC AND McGILL SCORES
BY STUDY DAY AND TREATMENT ARM

------ Clonidine Arm----—~  —~-—--Placebo Arm------

N Mean s.e. N Mean s.e. P-value
ECOG SCORE Day O 38 2.68 0.14 47 2.68 0.13 0.9860
Day 8 32 2.59 0.16 39 2.3t 0.16 0.2170
Day 15 24 250 o221 32 2.56 0.17 0.8180

SPITZER QOL Day O 37 459 0.28 47 4.77 0.28 0.6670
Day 8 33 479 0.30 39 464 026 0.7120

Day 15 24 5.29 0.39 33 491 0.32 0.4510
MPAC VAS PAIN Day O 37 3.94 0.46 46 4.28 0.38 0.5750
Day 8 33 3.78 0.50 40 4.08 0.47 0.6670
Day 15 24 3.18 0.52 31 463 0.52 0.0560
MPAC VAS RELIEF Day 0 37 4.90 0.45 45 4.47 0.43 0.4960
Day 8 33 432 0.54 40 470 0.46 0.5840
Day 15 24 3.47 0.58 32 4.50 0.50 0.1820
MPAC VAS MOOD Day 0 37 6.09 0.46 a5 5.1 0.35 0.0880
Day 8 33 5.40 0.48 39 56.25 0.42 0.8130
Day 15 24 5.65 0.45 32 5.28 047 0.5990
MPAC DESCRIPTOR Day O 37 3.97 0.27 44 3.73 0.23 0.4880
Day B 33 3.82 0.32 38 3.79 0.33 0.9500
Day 15 24 3.33 0.32 31 3.81 0.30 0.2890

MCGILL PRESENT PAIN INTENSITY Day O 37 1.78 0.19 47 209 0.18 0.2560

Day 8 33 1.82 0.22 40 210 0.23 0.3%40
Day15 23 1.83 0.29 32 2.09 0.26 0.4960

MCGILL AFFECTIVE SCORE Day 0 37 435 050 47 5.96 0.50 0.0280
Day 8 33 3.82 054 40 4.58 0.53 0.3230
Day 15 24 3.54 0.64 32 3.84 0.82 0.7410

MCGILL SENSORY SCORE Day O 37 12.86 1.18 a7 13.08 0.94 0.8830
Day 8 33 9.76 1.23 40 9.43 1.25 0.8520
Day 15 24 9.1 1.44 32 8.75 1.37 0.8210
MCGILL TOTAL SCORE Day 0 37 17.22  1.61 47 19.04 1.3 0.3760
Day 8 33 13.58 1.64 40 1400 1.69 0.8580
Day 15 24 12.75 2.03 32 12.59 1.88 0.9560

O'BRIEN RANK SUM PAIN SCORE Day 0 38 2B0.B7 16.35 47 290.43 13.78 0.6540

Day8 33 251.68 16.39 40 259.58 15.43 0.7270
Day15 24 186.23 14.70 32 204.20 1231 0.3500
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a. Free Plasma Morphine Concentrations: The baseline mean plasma free
morphine concentration-for 23 clonidine patients with processed samples was
109.7 ng/ml. with a standard error of 31.00, while the mean concentration for 34
placebo patients was 59.0 ng/mL with a standard error of 10.13. This difference
was not statistically significant. Differences in plasma free morphine
concentrations between treatment arms decreased during the post-treatment
period, and variances became more homogeneous. On study day 8, the mean
plasma free morphine concentration for 26 clonidine patients was 64.1 ng/mL with
a standard error of 17.73, while the mean concentration for 34 placebo patients
was 88.3 ng/mL with a standard error of 18.12. On day 15, the mean plasma
free morphine concentration for 23 clonidine patients was 93.1 ng/mL with a
standard error of 27.35, while the mean concentration for 30 placebo patients was
85.5 ng/mL with a standard error of 23.56. There were no significant differences
in morphine concentrations between either treatment arms or assessment periods.

b. Free Plasma Clonidine Concentrations: Plasma concentrations of clonidine for
33 patients randomized to the active drug arm were measured on study days eight
and 15. Results of plasma clonidine assays were maintained by Harris Labs and
the Statistical Coordinating Center at Bowman Gray School of Medicine in blinded
data files until the study blind was broken. The mean plasma clonidine
concentration for 27 patients contributing data on study day eight was 2.06
ng/mL, with a standard error of 0.23. On study day 15, the mean plasma
clonidine concentration for 24 patients contributing data was 2.29 ng/mL, with a
standard error of 0.31. There were no significant differences between Day 8 and
15 values.

c. Plasma Clonidine Concentrations vs. Outcome: The FDA Medical Reviewer
compared plasma clonidine levels where available with outcomes. Mean values for
levels from Days 8 and 15 were calculated. When levels were not obtained on a
particular time, the value measured at the other day (Day 8 or 15) was utilized. For
patients with primary neuropathic pain, there were eight who were treatment
failures. One had no levels measured, another was missing a Day 8 level and four
missed Day 15 values. The calculated mean was 2.28 ng/ml. Ten patients with
primary neuropathic pain had successful outcomes. Two had no levels measured,
another was missing a Day 8 level and three missed Day 15 values. The calculated
mean was 2.46 ng/mi. For patients with primary somatic or visceral pain, there
were thirteen treatment failures. Six had no levels measured. The calculated mean
was 2.57 ng/ml. There were seven successes with primary somatic or visceral
pain patients; however, two had no clonidine measurements and one missed the
Day 15 level. The mean was 1.75 ng/ml. Figure 7 contains plots of individual
patients' mean plasma clonidine levels vs. outcome for each primary pain
mechanism. No clear relationship between plasma clonidine levels and outcome
are evident.
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C. DISCUSSION

e

The medical reviewer is offering an hypothesis to attempt to explain the low
placebo response in patients with primarily neuropathic pain.

1. Background: Naloxone is known to block placebo responses to pain (Levine JD
et al, Lancet 1978;2(8091):654-7). This has been attributed to the narcotic
antagonist's blockade of opioid receptors in the brain. Placebo does have analgesic
properties. Placebo is thought to stimulate endogenous narcotic neuropeptides
{e.g. endorphins) which cause analgesic effects via interaction with brain narcotic
receptors. When these receptors are blocked by naloxone, the result is that the
analgesic efficacy of placebo and certain nonpharmacological treatments of pain
can be reduced.

2. Hypothesis for Clonidine and Morphine-Treated Neuropathic Pain: The
hypothesis to explain the results of the subgroup analyses for this study is as
follows: Patients in this study are all being treated with epidural morphine.
Morphine acts at receptor sites to provide analgesia for the visceral and somatic
pain. Increasing the dose of morphine or using placebo or clonidine (the latter
appears to be no different that placebo for this type of pain) can afford more
analgesia since receptor sites remain available. In the case of primarily neuropathic
pain, brain morphine receptors that can provide analgesic responses to morphine
or placebo may be more limited. Hence, morphine might be expected to be of
limited efficacy in treating this type of pain. Also, morphine, in the setting of this
study, may have blocked the relevant receptors for endogenous narcotic peptides
and thereby inhibited the placebo response to neuropathic pain. The situation may
be that placebo or clonidine has room to work in somatic or visceral pain'by the
mechanism of endogenous opioid peptide stimulation and receptor interaction,
while morphine has blocked the ability of placebo to do the same for neuropathic
pain. Clonidine, however, would be effectively treating neuropathic pain by a
mechanism that does not involve narcotic receptors.



EPIDURAL CLONIDINE EFFICACY REVIEW PAGE E-17

D. CONCLUSIONS

1. Continuous infusion of epidural clonidine (30 mcg/hr) as an adjunct to epidural
morphine was effective compared with placebo in relieving severe intractable
cancer pain (located below the C4 dermatome).

The frequency of treatment success (defined as a reduction in VAS pain scores or
rescue morphine use, with no increase in either variable) according to intent to
treat analysis was 44.7% (17/38) in the clonidine group and 21.3% (10/47) in the
placebo group.

2. Post-hoc reanalysis of the intent to treat data suggests that epidural clonidine is
particularly effective relative to placebo in patients with pain primarily of
neuropathic nature.

For patients with primarily neuropathic pain, there were 56% (10/18) on clonidine
and 6% (1/18) on placebo who were treatment successes. For patients primarily
with somatic and/or visceral pain, there were 35% (7/20) on clonidine and 31%
(9/29) on placebo who were treatment successes.

The FDA statistician's post-hoc reanalysis involved exclusion of patients with
protocol violations related to inadequate baseline pain. When averaging VAS pain
scores and rescue morphine use over seven days, for patients with primary
neuropathic pain there were 56% (10/18) on clonidine and 0% (0/15) on placebo
who were treatment successes. For patients primarily with somatic and/or visceral
pain, there were 37% (7/19) on clonidine and 42% (11/26) on placebo who were
treatment successes. '

The hypothesis arising from these reanalyses is that the response of the patients
with primarily neuropathic pain essentially accounts for the effectiveness
demonstrated by epidural clonidine as an adjunct to epidural morphine in this
study. There is no evidence from this trial that epidural clonidine is more effective
than placebo in cancer patients with primarily somatic and/or visceral pain who are
being treated with epidural morphine.

3. There were no statistically significant differences between clonidine and placebo

in other secondary variables such as free plasma morphine, concentrations, MPAC,
McGill, and Quality of Life Assessments.

4. There was no clear relationship between plasma clonidine levels and outcome.
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E-ll. EXTENSION STUDY EC-001LT

A. PLAN OF THE STUDY

1. OBJECTIVES: The primary objective of the extension study was to describe the
safety profile of long-term use of epidural clonidine.

v

2. DESIGN: Following the 14-day controlled phase of pivotal study EC-001, 39
patients from 11 of the 21 centers were enrolled in the long-term, extension phase
(ECOO1LT). Originally, the extension study remained blinded with patients
continuing to receive what they had before; however, a protocol amendment
developed early in the trial converted the study to an open-label one where all
patients would receive clonidine. Patients were rehospitalized for one day
following completion of EC-001, received epidural clonidine 30 mcg/hr by
continuous infusion. Five patients received higher infusion doses (up to 41.7
mcg/hr) and four were administered doses below 25 mcg/hr at times during the
trial. The pain level (defined using a 10-cm Visual Analog Scale was monitored
twice-weekly for two weeks, then weekly thereafter. All patients had access to
epidural morphine. Use of other forms of clonidine or beta-blockers or ganglionic
blockers or alpha-methyidopa was prohibited.

B. RESULTS:

1. Demographics and Patient Disposition: Seventeen patients had received
clonidine during the controlled phase and continued to receive clonidine during the
extension phase; eighteen patients received placebo during the controlied phase
and crossed over to clonidine during the extension phase, and four patients
received placebo during the controlied phase and continued to receive placebo
during the extension phase. A total of 56 patients received clonidine during the
controlled and/or extension phase of the study (Table E-7). It should be noted that
three patients who entered the extension phase and received clonidine were not
included in the NDA data base; two were not brought to the sponsor's attention
until after the data base was finalized, and there was no case report form available
for the third one. The 32 clonidine patients were mostly male (41%) and white
{84%). There were 9% black and 6% other races. Mean age was 57.3 years;
most (59%) patients were 56 years old or over. Duration of dosing ranged from
one to 94 weeks. The.numbers of patients at different durations of treatment
were: 21 at four weeks, 14 at eight weeks, 11 at 12 weeks, four at 26 weeks,
two at 71 weeks and one thereafter.
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2. Pain Scores: Figure E8 plots mean VAS pain scores and number of patients on
clonidine for each of the first nine weeks of the extension. Figure E8a is similar,
but only looks at patients who were originally on placebo in the pivotal trial and
are new to clonidine in the extension study. In both plots, the number of patients
still in the study is approximately halved by six weeks. The mean pain scores
fluctuate; consistent changes are not apparent. The pain scores by themselves,
i.e., without epidural morphine usage data, are inadequate measures of efficacy.
Efficacy in this study is also complicated by worsening of metastatic disease,
often with increasing pain and frequently leading to death. Most patients
continued with the infusions until death or adverse events, including catheter
problems resulted in termination. There was only one case of termination clearly
labeled as due to drug being ineffective.

TABLE E7
FUSA-Sponsored Controlled Clinical Study of Epidural Clonidine For Intractable Cancer Pain
Protocol Control Study Total No. Pts. No. Pts. Rec'd Mean Age &/or Method of Duration
(Ref) Design Clonidine Range Dosing of
(Years) Treatme
nt
(Days)
Continuous
EC-001: Open-label infusion
Extension None phase 39 35 -81.21875 30 meg/hr -657
“ 17 who rec'd clonidine in
controlied phase; 18 who
crossed over from placebo
to receive clonidine; 4 who
continued to receive
placebo
TOTAL PATIENTS 85

C. CONCLUSIONS:

No conclusions regarding long-term efficacy can be made for the following

reasons. Only VAS pain scores were measured, without clear baseline values and
without morphine usage. There were no global ratings of efficacy, and there was
no substantive placebo group.

Most patients were willing to continue the infusions until death or other problems
unrelated to efficacy resulted in termination.
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FIGURE E8 VAS PAIN AND PATIENTS DURING FIRST 9 WEEKS
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E-lll. OTHER STUDIES
A. OTHER PHASE | OR CANCER STUDIES SPONSORED BY FUJISAWA

1. Volunteer Study 92-3001°

a. Design: This was an open-label, parallel-group study involving 19 healthy
volunteers. Nine subjects (mean age 33; four men and five women) received single
bolus dose, epidural administration of clonidine (700 mcg, infused over five
minutes). Ten other volunteers received treatment with epidural alfentanil for
comparison, but this aspect of the study is not discussed here. Arterial blood and
CSF levels of clonidine were obtained, and finger and toe photoplethysmographic
recordings and VAS pain measurements were carried out in conjunction with 60
second immersion of hands or feet in ice water at 0.5 hour intervals for two hours
and again at three, four and six hours after epidural clonidine administration.

b. Results: Foot pain, but not hand pain, was significantly reduced for up to four
hours by clonidine. Maximum effect was at one hour following epidural bolus
infusion. VAS pain in the foot correlated better with CSF than with plasma
clonidine; the calculated EC50 for CSF clonidine was 80+ 6 ng/ml. Clonidine
reduced sympathetic outflow; plasma norepinephrine (but not epinephrine) was
reduced. Epidural clonidine increased the amplitude of plethysmographic
waveforms and reduced the decrease in these waveform amplitudes associated
with ice-water immersion in both hand and feet. Both CSF and plasma clonidine
correlated with these effects. (Cf. Eisenach J, Detweiler, D and Hood D, .
Hemodynamic and Analgesic Actions of epidurally Administered Clonidine,
Anesthesiology 1993;78(2):277-287 for further details).

c. Conclusions: The authors postulated that the greater effect in the foot relative
to the hand supports a local spinal mechanism of clonidine-induced analgesia.
They also suggest that correlation of effect with CSF clonidine levels and minimal
hysteresis may be in accord with rapid diffusion of clonidine to the superficial
dorsal horn. Decrease in sympathetic tone and reflex activity may be owing to a
central redistribution effect.
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2. Study 87-3000

a. Design: This was an open-label, exploratory, dose-finding study involving nine
patients {mean age 55; four men and five women) with intractable metastatic
cancer pain treated with epidural clonidine. Two patients with metastatic breast
cancer had pain of primarily neurogenic origin. One patient had primarily hepatic
pain; six had primarily somatic pain. Patients received three escalating bolus doses
of epidural clonidine on consecutive days. The first three received 100, 200 and
300 mcg, the next three received 400, 500 and 600 mcg, and the last three were
administered 700, 800 and 900 mcg epidural clonidine. Supplemental analgesia
was provided through Patient Controlled Analgesia with intravenous morphine.
VAS pain scores, morphine usage and plasma levels of clonidine were measured at
specific intervals during the first six hours following epidural injection. Seven
patients also received clonidine under a compassionate use basis until their death
by continuous infusion (12.5 to 70 mcg/hr) combined with morphine and by
demand bolus for 21 to 140 days, but analgesia was not measured during this
aspect of the study. Further details of the trial are found in the publication:
Eisenach JC et al, Anesthesiology 1989:71:647-52.

b. Results: All patients had improvements in pain. There were dose-related
reductions in VAS pain scores. Morphine usage was variable. Two patients in the
middle dose group and all three in the high dose group were able to achieve
complete relief of pain at the time of peak effects (two hours for the high dose
group). Peak plasma levels occurred 15-127 minutes following injection;
elimination half-lives were 2.3-27 hours.

c. Conclusions: The lack of placebo control and variability of morphine usage make
any conclusions regarding efficacy highly speculative.
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B. PUBLISHED STUDIES OF TREATING INTRACTABLE CANCER PAIN
WITH EPIDURAL CLONIDINE

The published literature describe 32 other cancer patients treated with boluses of
epidural clonidine. Petros, AJ and Bowen Wright, RM (Lancet 1987;(8540):1034)
describe a patient with neuropathic, spinal deafferentation pain who improved after
treatment with epidural clonidine150 4g q 12 hours + morphine. Strum, PJ et al.
{Anaesthesia 1984;39:834-5) reported that a patient on morphine with pelvic pain
failed to further improve on 300 to 900 ug ep clonidine. Lund C et al (Eur J
Anaesthesiology 1989;6:207-13) studied twelve patients with abdominal pain who
were not adequately treated with opioids alone. Pain medications were stopped 9-
10 hours prior to treatment with clonidine150 uyg ep. Mean VAS pain scores were
reduced; six patients became pain-free. Ferit PA et al (Regional Anesthesia
1992;17:173) reported that fifteen patients improved on 750 ug ep. Germain H et
al (Proceedings of the World Congress on Pain 1988;ch52:472-6) reported three
patients improved on clonidine 4 to 10 yg/kg ep. These trials are discussed further
in Dr. Burke's review (Appendix ). These publications were of open-label,
uncontrolled studies. Although improvements in pain and narcotic usage were
described, no firm conclusions regarding analgesic efficacy can be made from these
trials.

C. OTHER INDICATIONS

Dr. Burke's review (Appendix |) also examines results for other indications, such as
postoperative analgesia, deafferentation and other types of chronic pain. There is
inadequate data available at this time to support the efficacy of these indication.
The apparent analgesic effects of clonidine in postoperative pain may be owing to
clonidine's prolongation of regional anesthetic effects. This is discussed further in
the safety review (S-llI-A-1). One literature report of placebo-controlled treatment of
a neuropathic pain, namely refractory reflex sympathetic dystrophy, is worthy of
mention. Rauck et al. (Anesthesiology 1993;79:1163-9). Epidural boluses of
clonidine 300 and 700 mg were superior to placebo in reducing VAS pain. The
data, however, is inadequate for serious review.

E-IV. OVERALL CONCLUSIONS REGARDING EFFICACY

Epidural clonidine in continuous infusion doses of 30 mcg/hour was an effective
analgesic in a controlled trial as an adjunct to morphine in cancer patients with
neuropathic pain. Evidence is lacking for any wider claim of efficacy.
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S-1. PIVOTAL STUDY EC-001 SAFETY

A. STUDY PLAN, DEMOGRAPHICS, EXPOSURE AND DISPOSITION

The objectives, design, population and specifications of investigators and sites of
the pivotal study, EC-001, are discussed in Section E-I-A and in Dr. Cerny's
review, attached as Appendix {ll. Table S-1 below summarizes selected baseline
demographic characteristics of the 85 randomized subjects. All 38 patients who
received clonidine were infused for at least 24 hours (0.72 mg total dose/patient);
thirty (79%) completed at least one week of therapy {5.04 mg total}) and 22 (58%)
completed the 15-day study (10.8 mg total). Mean number of days on the study
was 10.6 (S.D. 4.7). Reasons for discontinuation are listed in Table S-2. -

TABLE S-1 Selected Demographics of Study EC-001

SEX Male 27 24 51
Female 11 23 34

RACE White 35 37 n

Black 3 7 10

Other 0 3 3
AGE (years), MEAN(S.D.) 56.8 (11.6) 56.4 (11.8) 56.6 (11.6)
WEIGHT (kg), MEAN(S.D:) 71.5(17.2) 68.4 (16.8) 69.8 (17.0)
DISTANT METASTASES 28 38 66
MONTHS from cancer diagnosis, 42 30 35
MEAN(S.D.)
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Table S-2: Reasons for Discontinuation before' Completion of.
the 14 Day Treatment Period

Reason for Clonidine (N= 38) , | Placebo (N=47) | TOTAL (N =85)
Discontinuation (N) (%) (N) (%) -~ | (N) {%)

All Discontinuations 16 42.1% 19 404% | 35 41.1%
Disease Progression 4 10.5% 4 85% | 8 9.4%
Death 0 0.0% 2 43% | 2 2.4%
Adverse Experience 5 13.2% 3 64% | 8 9.4%
Patient Refused to 2 5.3% 4 8.6% | 6 7.1%
Continue

Physician refused to let
patient continue 1 26% |0 0.0% | 1 1.2%
Other 2 5.3% 5 106% | 7 8.2%
Protocol Violation 2 53% | 2 4.3% 4 4.7%

B. ADVERSE EVENTS

1. ADVERSE EVENTS LEADING TO DISCONTINUATION: Ten subjects (five in the
clonidine group and five in the placebo group) discontinued treatment prior to

completion of the 15-day study due to adverse experiences or death. These are
summarized in Table S-3 below:

TABLE S-3: Summary of Discontinuations from the 15-day trial
due to Adverse Reactions

Subjects Age Sex Race Group Day ADR

EC01-12-001 as M w clonidine 3 somnolence and postural hypotension

EC01-21-001 3s F w placebo é dir and vomifing

€C05-11-001 64 F w clonidine 3 severe confusion and hoftucinations

EC06-22-002 &5 M e clonidine 3 savere hypolension, postural hypoiension and dizziness.

EC08-22-001 48 M w placebo 3 severe respirctory depression and confusion

EC08-22-002 51 M w placebo 14 severe dehydration, hypercolcemia and sedation

EC11-21-001 78 M w placebo 12 Death due fo complications of malignant disease including preumonia, shoriness of
breath, decreasing consciousness ond decreased oxygen saturation

EC12-21-001 57 F B placebo 5 Death due lo disease progression evidenced by tachypnea thal required an increase in
supplemental oxygen.

EC14-21-003 46 M w clonidine 1 severe pain associated with catheter infections

EC25-11-001 46 M w clonidine 2 savere pain associoted with catheter infectionsA
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2. DEATHS: Fourteen subjects (five in the clonidine group and nine in the placebo
group) died during the study or within a 30-day period following the last
administration of the study drug. None of the deaths was considered related to
the study drug. All of the deaths were attributed to malignant disease except for a
single death (placebo patient)“attributed to stroke. Information relating to
deceased subjects is summarized in Table S-4.

TABLE S-4: Summary of Deaths occurring either during the study or within a 30-
day period following last administration

Subjects Age Sex Roce Group Days on Drug Couse of Death

ECO01-12-001 a5 M w clonkdine 3 died 24 hrs after last dose due to malignant disease.

EC02-12-001 45 M w clonidine 5 withdrew from the study affer 5 days after dislo&ging the catheter and died
the {ollowing day om cardiovascular failure related fo malignant disease

EC03-11-004 73 F w plocebo 14-compleie compleled the study and died 3 days later related to malignant disease.

EC03-12-002 Y3 F w placebo 14complete compleled the study and died 29 days later reiated fo malignant disease

ECO5-11-004 ¥ M w placebo 14compiete compleled the study and died é days later related to malignant disease.

£C06-22-001 49 M w placebo 14-complete compileted the study and died 14 days later related to malignont disease

ECO7-11-001 44 F A plocebo 14-complete compieted the study and died 14 days later due o septic shock and
metabolic acidosis

€C07-22-005 79 F w placebo l4complete compieted the study and died 21 days later from a stroke

EC08-22-002 51 M w placebo 13 withdrew from the study after 13 days due to severe dehydration,
hypercalcemia and sedation. Death the following doy was reported as
related to mafignant disease

EC10-12-003 &3 ™M w clonidine l4completie compieted the study and died 8 days iater related to malignant disease

EC11-12-007 54 F w clonidine 13 withdrawn from the study afier 13 days based on a misinierpretafion of the
study protocol. Death 13 days later was reported relaled fo malignant
disease

EC11-21-001 78 ™M w placebo n died on the 11th day of the study due o complicqfions of malignant disease

- including pneumonia, shoriness of breath, decreasing consciousness and

deceased oxygen saturation

EC12-21-001 57 F ] placebo 4 died on the 4th day of the study secondary {o disease progression
evidenced by iachypnea that required an increase in supplemental oxygen

EC14-21-002 70 M w clonidine 7 withdrew from the study afler 7 days because of disease progression. Death
24 days laler was reparied related to malignant disease.
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3. FREQUENTLY OCCURRING ADVERSE EVENTS: The frequency of patients
reporting one or more adverse experiences was significantly greater in the
clonidine group than in the piacebo group (37 of 38 clonidine patients, or 97.4%
vs. 38 of 47 placebo patients, or 80.8%:; Fisher's two-tailed exact test
0=0.0208). The incidence of adverse experiences affecting the cardiovascular
system was significantly higher i the clonidine group (29 of 38 clonidine patients,
or 76.3%, vs. 11 of 47 placebo patients, or 23.4%; p<0.001). This difference
appears to have been caused largely by the higher incidence of hypotension (17 of
38 clonidine patients, or 44.7% vs. 5 of 47 placebo patients, or 10.6%;
p=0.001) and postural hypotension (12 of 38 clonidine patients, or 31.6% vs. O
of 47 placebo patients, or 0.0%; p<0.001). The frequency of patients reporting
one or more serious adverse experiences was slightly higher in the clonidine group
(14/38) then in the placebo group (14/47) but the difference was not statistically
significant (p=0.64). Incidence of other reported adverse experiences did not
differ significantly between the clonidine and placebo groups (p>0.05). There
was no difference between the clonidine and placebo groups regarding the other
adverse reactions commonly attributed to clonidine such as dry mouth, nausea or
somnolence, There was only one patient on clonidine and none on placebo listed
as having bradycardia. Table S-5 compares the incidences of frequent adverse
events for patients on clonidine in study EC-001 with the incidences reported from
the labeling for the most commonly used form of clonidine, Catapres tablets.

TABLE S-5 Incidence of Frequent Adverse Events
Percent Patients Reporting: EC-001 Catapres Tablet | abeling

dry mouth 13% 40%
drowsiness/sedation 13% 33%
hypotension 45%

postural hypotension/dizziness 32% 16%
constipation 3% 10%
asthenia/fatigue/weakness - 10% 5%
nausea/vomiting 13% 5%
bradycardia 3% 5%
palpitations 0% 5%
tachycardia 3% 5%

4. VITAL SIGN CHANGES: Blood pressures, heart and respiration rates, and
temperature were monitored daily. Mean blood presures and heart rate decreased
upon initiation of clonidine. Respiration rates remained relatively constant in the
clonidine group throughout the study period, while tending to increase in the
placebo group during the second week. There was little difference in mean
temperatures between the two treatment arms. Figures show the mean
measurements for these vital signs. More detailed figures are available in Dr.
Cerny's review of safety showing the hypotensive effects of clonidine.
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a. Hypotension: There is the suggestion of attenuation of hypotensive effects as
treatment with clonidine continues; however, formulations of clonidine used to
treat hypertension are not known to lose effectiveness over the course of 14 days.

Patients with hypotension in the study were given fluid and other support and two
were discontinued for hypotension.

Table S-6 from Dr. Cerny's report reveals that patients who became hypotensive
(according to the clinical judgment of the investigator) were generally lighter in
body weight, more likely to be female, and had a higher Day 7 mean plasma
clonidine level. Of the 33 hypotensive events in 24 subjects, 26 events occurred
within the first four days. Duration of effects was only one day for 21 of these
events; the others lasted two to 14 days. Nineteen hypotensive events ‘were
treated with fluid, nine with ephedrine, three by lowering cionidine dose.

Table S-6: Summary of Differences between subjects who did or did not
become Hypotensive (including postural) on clonidine

HYPOTENSIVES 22w

2B

NON- 14 58 2M 13w 429 78.4 £ 4.0 1.897
HYPOTENSIVES 2 F 1B

615 +3.5

) . were dropped from the study due to postural hypotension and
thus did not have day 7 serum clonidine levels drawn .

b. Rebound Hypertension: Rebound hypertension is a well-known problem
associated with withdrawal of oral clonidine therapy. Dr. Cerny's review notes that
upon cessation of clonidine administration, mean blood pressure levels in the
clonidine group exceeded the original baseline values and also mean blood
pressure levels for the placebo group, although this latter difference obtained
statistical significance only on the third washout day and only for supine diastolic
blood pressure (p=0.047). Four of the five reports of “hypertension with
clonidine occurred during this withdrawal phase. Three of these four subjects
required treatment: one with a clonidine patch and one with oral clonidine;
treatment was not reported for the third. Dr. Cerny points out that the latter
patient (EC05-12-002), whose supine pressure rose from 106/48 on Day 14 to
156/74 on withdrawal Day 1, experienced a cerebrovascular accident two days
later. This serious event seems likely to be related to the rebound hypertension
resulting from sudden termination of epidural clonidine treatment.
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c. Heart Rate: Mean heart rate at baseline was slightly, but not significantly
lower in the clonidine group (See Figure S-3). Upon initiation of therapy, mean
heart rate was consistently lower in the clonidine group than in the placebo group
{(p<0.025 for all study days except 14). Upon cessation of clonidine, heart rate in
the clonidine group recovered to and surpassed baseline values. However, on
Days 2 and 3 of the washout period, heart rate was faster in the clonidine group
than in the placebo group, although these differences were not suatistically
significant. There was only one report of "bradycardia in the clonidine group
(from a baseline of 76 bpm to 44 bpm) and none in the placebo group.

d. Nausea and Sedation: Figures S-5 and S-6 below show the severity of nausea
and sedation over the study period. For both nausea and sedation, the baseline
scores were lower in the clonidine group than in the placebo group. Both groups
continued to have approximately the same scores compared to their respective
baseline scores throughout the 15 day study period. However, on washout days,
nausea severity increased substantially in the clonidine patients whereas it stayed
about the same for the placebo patients. This increase in nausea severity in the
clonidine patients was associated with the increase in both the morphine use and
pain severity during the washout period. Morphine levels are discussed below.

e. Morphine Levels: At baseline, the mean plasma free morphine concentration for
23 clonidine subjects with processed samples was 109.7 ng/mL with a standard
error of 31.00, while the mean concentration for 34 placebo subjects was 59.0
ng/mL with a standard error of 10.13. This difference was not statistically
significant. Differences in plasma free morphine concentrations between
treatment arms decreased during the post-treatment period, and variances became
more homogeneous. On study day 7, the mean plasma free morphine
concentration for 26 clonidine subjects was 64.1 ng/mL with a standard error of
17.73, while the mean concentration for 34 placebo subjects was 88.3 ng/mL
with a standard error of 18.12. On day 14, the mean plasma free morphine
concentration for 23 clonidine subjects was 93.1 ng/mL with a standard error of
27.35, while the mean concentration for 30 placebo subjects was 85.5 ng/mL
with a standard error of 23.56. Independent t-tests for equal variances suggested
differences in plasma free morphine concentrations between treatment arms were
not significant for either post-treatment assessment period.
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B. OTHER SAFETY: There were no reports of serious EKG or laboratary
abnormalities related to epidural clonidine in the study. The frequencies of .
emergent ECG abnormalities between clonidine and placebo groups were similar.

Generally, adverse effects of these kinds were rarely reported with oral or topical
clonidine usage.

C. CONCLUSIONS: Epidural clonidine caused hypotensive and sedative effects
and lowered heart rate as might be expected from its known pharmacology.
However, considering the terminal nature of the cancer patients studied, the
treatment was generally safe and well tolerated. Rebound hypertension can occur
on abrupt withdrawal of epidural clonidine, such as when the catheter becomes
inadvertently dislodged. Caution is particularly in order for epidural clonidine
treatment of patients with underlying hypertension and/or those with
cardiovascular risk factors.
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S-ll. EC-001 EXTENSION STUDY

The safety aspects of this extension study are discussed in detail in Dr. Cerny's
review {Appendix ll). There were 35 patients who received infusions of epidural
clonidine for periods up to 94 weeks (median duration 10 weeks). There were 21
patients {60%) who were maintained on treatment until their death. The most
common adverse event was hypotension/postural hypotension in 47% of patients,
then nausea {41%), anxiety/confusion (38%) and somnolence (25%). Bradycardia
was not a problem in this part of the study. There were epidural catheter problems
in 18% of clonidine patients. These included clogging, dislodging, inadvertent
intrathecal administration and infection. One patient experienced meningitis possibly
associated with catheter infection. These problems are not unanticipated with
prolonged epidural catheterization. In conclusion, epidural clonidine infusion (30
mcg/h) appeared to be well tolerated in cancer pain treatment since most patients
stayed with the treatment until death. A true assessment of safety is difficult since
there were no clear baselines and there was no substantive placebo group for
comparison. However, considering the terminal nature of the patients' conditions,
the treatment appears to be sufficiently safe for their long-term use.

S-lll. OTHER STUDIES

A. OTHER CANCER PATIENT STUDIES SPONSORED BY FUJISAWA
1. Study 87-3000

a. Design: This open-label, exploratory study involved bolus dose treatment with
epidural clonidine of nine patients {mean age 55; five men and five women) with
intractable metastatic cancer pain. Patients received three escalating bolus doses of
epidural clonidine on consecutive days. The first three received 100, 200 and 300
mcg, the next three received 400, 500 and 600 mcg, and the last three were
administered 700, 800 and 900 mcg epidural cionidine. Supplemental analgesia
was provided through Patient Controlled Analgesia with intravenous morphine.
Further details of the trial are found in Section E-1ll-A-2 and in the publication:
Eisenach JC et al, Anesthesiology 1989:71:647-52.
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b. Safety Results:

i. Blood Pressure: Mean time for maximum change in blood pressure was

83+14 min (range 0-240 min). Mean arterial blood pressures prior to injection
were similar for low, medium and high dose groups (range 94 to 101 mm). All
doses resulted in lowering of blood pressure: -18+4.2 mm for the 100-300 mcg
group and -31+2.6 mm and -28.+ 3.1 mm for the 400-600 mcg and 700-900 mcg
groups respectively. The magnitude of blood pressure decrease was greater in two
patients with hypertension.

ii. Heart rate: Mean time for maximum changes in heart rates 131+ 17 min (range
15-360 min). Mean heart rates prior to injection were similar (range 86 to 98
bpm). All doses resulted in lowering of heart rate: -15+ 2.0 bpm for the 100-300
mcg group and -25+2.5 mm and -24.+2.0 mm for the 400-600 mcg and 700-900
mcg groups respectively.

iii. Sedation: There was a dose-related sedative effect of clonidine over the 6-
hours of close measurement following epidural administration. Patients tended to
be dozing or asleep at the high doses (700-300 mcg) and usually drowsy at the
lower doses.

iv. Other: Mean serum glucose and cortisol were unchanged for all groups.
Seven of the patients received epidural clonidine and morphine infusions on a
compassionate basis for periods up to five months until their death.

c. Conclusions: There were hypotensive and bradycardiac effects of epidural
clonidine that were significantly greater for the higher dose groups, but seem to
have plateaued at the level of the middle dose group. There was also a dose
related sedative effect.
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I's

B. PUBLISHED STUDIES OF TREATING INTRACTABLE CANCER PAIN
WITH EPIDURAL CLONIDINE ’

1. Open-Label Publications: Five publications of open-label studies refer to 32
other cancer patients treated with boluses of epidural clonidine; these are also
discussed in Section E-lII.

Reference Number of Patients Dose/(Adverse Events)
Petros and Bowen Wright
(Lancet 1987;(8540):1034) 1 150 ug q 12 hours + morphine
(no adverse event reported)
Strum, et al.
(Anaesthesia 1984;39:834-5) 1 300 to 900 ug + morphine
(bradycardia, hypotension
and sedation)
Lund et al
(Eur J Anaesthesiology 1989;6:207-13) 12 150 ug
(11 of 12 patients had decreased
blood pressure. Mean arterial
pressure fell by 19 mm)
Ferit et al
(Regional Anesthesia 1992;17:173) 15 750 ug

(sedation x 2 hours; heart rate
reduced 24%; mean arterial
pressure fell by 27 %)
Germain H (Proceedings of the World
Congress on Pain 1988;ch52:472-6) 3 4 to 10 pg/kg
(sedation, xerostomia, hypotension).

2. Conclusions: These studies confirm the hypotensive, bradycardiac and sedative
effects of epidural clonidine previously discussed.
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C. OTHER PATIENT POPULATIONS EXPOSED TO EPIDURAL
CLONIDINE

1. Post Caesarian Section Patients: ”

a. Fujisawa Supported Study: 60 of 63 patients completed a double-blind
comparison of epidural boluses of clonidine 800 mcg and 400 mcg vs. saline,
followed by infusions of 40 mcg/h clonidine or placebo (Huntoon M et al.
Anesthesiology 1992; 76:187-93). Patients had received either bupivacaine or
chloroprocaine anesthesia and could receive intravenous morphine as needed.

i. Efficacy: The study is poorly reported, but the authors claim significant analgesic
effects detected for clonidine after bupivacaine, and only at the highest.dose of
clonidine, after chloroprocaine. The numbers of patients in each subgroup were
not reported; but whether the total patient population showed significant pain
reduction or morphine usage lowering effects relative to placebo with these
relatively high bolus doses of clonidine is questionable.

ii. Safety: Clonidine did seem to prolong motor blockade in women receiving
bupivicaine. There were decreases in blood pressure, particularly in the low-dose
group and in heart rate. One patient required fluid for treatment of hypotension;
one patient had bradycardia (48 beats/min) and one had hypoxemia with snoring
associated with deep sedation.

b. Other C-Section Study: A published study of 60 women receiving epidural
boluses of clonidine 800 mcg or 400 mcg or saline, followed by infusions of 10 or
20 mcg/h clonidine or placebo, used only bupivacaine for anesthesia and also
allowed supplemental intravenous morphine use. The authors claimed some
reduction in morphine use with clonidine, but admitted that part of the analgesia
may have been attributable to the long action of bupivicaine. Again, blood
pressure was lowest in the low-dose clonidine group. Both doses decreased heart
rate relative to placebo. One patient had bradycardia (42 beats/min) along with
premature atrial contractions and underwent treatment with atropine. There was
dose-dependent sedation and high-dose prolongation of bupivacaine-induced motor
blockade.

c. Conclusions: The analgesic efficacy of epidural clonidine in managing post-
Caesarian Section pain is not proven by these trials. The possibility of prolongation
of bupivacaine effects can be hypothesized from these trials, particularly since
motor blockade was prolonged. Sedation was dose dependent. The hypotensive
and bradycardiac effects have been clinically significant in a few patients. Labeling
of epidural clonidine should specifically exclude usage for this indication, since
safety is inadequately tested and efficacy is unproven.
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2. Other Types of Patients with Pain: Dr. Lillian Burke's Medical Officer Review of
the literature on epidural and other rot:iés of administration of clonidine is attached
as Appendix |. Also attached as Appendix Il is Dr. Burke's brief summaries of the
many publications describing clinical trials of epidural clonidine for postoperative
pain, cancer pain, and chronic nonmalignant pain, such as refractory reflex
sympathetic dystrophy or spinal cord injury pain. The efficacy data for these
indications are skimpy and anecdotal or hypothetical in nature. The safety
information gleaned from these trials is in accord with the expected effects of
clonidine, namely blood pressure and heart rate reduction and sedation, but is
inadequate to support its epidural usage in indications other than intractable
cancer pain.

S-IV. OVERALL SAFETY CONCLUSIONS

The use of epidural clonidine is associated with significant reduction of blood
pressure and heart rate and with dose-related sedative effects. Many patients
becama significantly hypotensive. There were also cases of rebound hypertension
on abrupt withdrawal of treatment. Considering the terminal nature of the patient
population, the treatment of intractable cancer pain by continuous infusion of
epidural clonidine at 30 pg/hr appeared to be safe and well tolerated. The data
associated with the treatment of other patient populations with various pain
conditions is limited and does not justify safe usage of epidural clonidine for these
conditions.
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REVIEW OF EPIDURAL CLONIDINE FOR THE
TREATMENT OF PAIN ASSOCIATED WITH
ADVANCED CANCER

INTRODUCTION

Clonidine is a well known a,-adrenergic partial agonist approved by FDA in 1974
for the treatment of hypertension. It is available in both oral and transdermal forms
in the USA and as a parenteral formulation in Europe. Clonidine is thought to
reduce blood pressure by various mechanisms. It suppresses sympathetic outflow
from the brain by activation of a,-adrenergic receptors in the cardiovascular
control centers. It inhibits preganglionic sympathetic nerve activity and suppresses
epinephrine release from peripheral nerve endings activating presynaptic a,-
receptors. Clonidine can also activate postsynaptic a,-receptors in vascular
smooth muscles, resulting in increased blood pressure.

Animal and human studies have suggested analgesic properties for clonidine,
particularly when given intraspinally. Eisenach et al found dose-dependent a-
adrenergic-mediated analgesia of epidural clonidine in sheep, using chronic
indwelling epidural cannulae. There were mild reductions in heart rate and cardiac
output, but no neurotoxicity was observed, as evidenced by the absence of
effects on neurobehavior, spinal cord histology and spinal cord blood flow.

Clonidine is postulated to produce analgesia by mimicking the actions of
norepinephrine, normally released from the bulbo-spinal neurons that modulate
pain transmission. It is thought to block transmission of pain signals in the spinal
cord by activating both presynaptic a,-receptors that inhibit substance P release
and also postsynaptic a,-adrenoceptors that inhibit dorsal horn firing. In contrast
to opiates, its analgesic effects are not inhibited by naloxone.
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Since clonidine may produce analgesia by a non-opiate mechanism, it could be
useful in individuats tolerant to opiates and in pain states where opiates are less
effective, such as neurogenic or deafferentation pain syndromes. Clonidine might
be better tolerated than morphine by ceriain patients, since it has a different
adverse event spectrum than the opiates. It would be unlikely to cause narcotic
effects such as respiratory depression; the latter is frequently a limiting factor in
the use of morphine for cancer pain. However, clonidine might be expected to
cause hypotensive and other cardiovascular problems in many patients. Because
clonidine is absorbed into the circulation more extensively following epidural than
intrathecal injection, the sponsors reasoned that epidural clonidine would be
preferred to intrathecal administration since peripheral, systemic hypertensive
effects would tend to balance the central hypotensive activity.

This NDA includes a randomized, double-blind, placebo-controlled, multicenter, 2-
week trial (EC-001) of continuously infused epidural clonidine in advanced cancer
patients with intractable pain (38 of 85 patients received clonidine). This is
designated as the pivotal efficacy study and is the basis for evaluating the efficacy
of clonidine in this indication. There was also a long-term extension associated
with this trial (35 patients receiving clonidine). Also included in the submission are
brief summaries of a healthy volunteer.study (92-3001) involving single bolus
doses of epidural clonidine (19 subjects), an open-label pilot study (87-3000) in
ten patients with cancer pain, and a double-blind, placebo-controlled study (89-
3003) of C-section patients (83 of 123 received clonidine). These latter studies,
along with published studies, provide data relevant to the safety of epidural
clonidine administration. )

There are a number of published studies describing results of continuous infusions
of epidura! clonidine included in the submission: There was an open-label study of
seven healthy volunteers. There were four open-label studies of epidural clonidine
in a total of 29 patients with intractable cancer pain. There were two published
trials in chronic non-cancer pain, one in patients with reflex sympathetic dystrophy
(19 of 26 received clonidine), another was in 12 patients with non-cancer pain
treated up to 23 days. There were seven trials involving a total of 169 patients
with postoperative pain receiving continuous infusions of epidural clonidine. There
were also 37 publications of controlled trials involving bolus injections of epidural
clonidine in a total of 787 patients with non-cancer pain.

Dr. Lillian Burke's Medical Officer review of the clonidine literature, attached as
Appendix 1, with summaries of individual published studies attached as Appendix
Il, discusses results of these trials.
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CONCLUSIONS

1. Epidural clonidine infusion at a rate of 30 mcg/h is recommended for approval
for the treatment of cancer patients with intractable pain primarily of neuropathic
nature inadequately responsive to morphine.

2. Epidural clonidine showed hypotensive and sedative effects and lowering of
heart rate as might be expected from the known history of oral and topical use of
clonidine, but was generally well tolerated by cancer patients. Long-term epidural
catheterization did cause expected problems, such as infection, clogging and
dislodging.

3. Epidural clonidine, like the traditional formulations of clonidine, can cause
serious rebound hypertension on abrupt withdrawal. This can happen in
association with inadvertent dislodging or clogging of the epidural catheter.
Appropriate cautions, particularly for patients with underlying hypertension and/or
cardiovascular risk factors, are in order for the labeling.

4. The analgesic efficacy was no different from placebo in cancer patients with

intractable pain primarily of somatic or visceral nature. Epidural clonidine should
not be recommended for the treatment of such patients, particularly if they have
not otherwise undergone epidural catheterization.
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1. Background

Cancer pain has been identified as one of the scourges of the human condition and the
World Health Organization has promoted relief of cancer pain as one of its major
world-wide public health initiatives. Traditionally, cancer pain has been managed by
opioids and non-steroidal analgesic agents, given either alone or in combination. These
drugs are usually given orally, but may be given parenterally when subtherapeutic
blood levels or GI toxicity become problematic during oral dosing.

Intraspinal administration of opioids, usually morphine, permits effective relief of
cancer pain in patients suffering debilitating side-effects of parenteral or orally-
adminstered medications. Because administration of intraspinal opioids results in high
concentrations of drug at spinal cord opioid receptors, this route offers symptomatic
pain relief with fewer systemic opiate side effects than either oral or parenteral
administration. Usually, intraspinal opioids are given epidurally, although occasionally,
the intrathecal route may be utilized. The primary hazards of intraspinal opioid
administration at high levels are: respiratory depression due to my agonist effects on
brainstem respiratory centers and thoracolumbar CNS excitability, characterized by
epileptiform movements generated from spinal segments with maximal opioid
concentration.

Among patients whose pain progresses to the point where intraspinal opioids are
required, there is a minority in whom pain recurs despite progressive intraspinal opioid
dose escalation or in whom opioid side-effects become intolerable. At this point in the
disease progression, there is little additional analgesia that can be offered short of
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neuroablative procedures such as intrathecal phenol injection or neurolytic surgery.

Clonidine, an alpha-2 adrenergic agonist, has long been recognized to have analgesic,
sedative and hypotensive effects when administered either parenterally or ntraspinally.
Thougnt to stimulate release of norepinephrine from inhibitory intermeduila: y neurons
impinging on the spinal cord sensory pathways in the dorsal columns, it has been
found to be effective in producing segmental analgesia for intraoperative and
postoperative pain relief when injected epidurally in single doses of approximately 150
pg. In addition, under treatment IND conditions, it has been found to relieve cancer
pain in many patients who have become resistant to the effects of intraspinally
administered opioids, particularly those with neuropathic pain, who are notoriously
refractory to the analgesic effects of opioids. While analgesia induced by clonidine is
not reversible with naloxone, it does appear to interact additively with intraspinally-
administered opioids, thus reducing opioid-induced side-effects.

The sponsor seeks approval of this NDA under the Orphan Drug Statutes, since only a
limited number of cancer patients are expected to become resistant to the effects of
epidurally administered opioids. This application consists of one pivotal trial in cancer
patients, plus approximately 100 reports from the world's literature on the subject of
analgesic effects of epidurally administered clonidine in a variety of clinical contexts.

2. Clinical Study: EC-001. Reviewed by Drs. Scheinbaum and Cerny.

This trial was performed as a double-blind, placebo-controlled multicenter study in
cancer patients with pain below the C-4 level who were requiring large doses of
systemic or epidural opioids. They were stabilized for 1-7 days on epidurally-
administered morphine via a PCA-pump (5 to 15 supplements/day) to a moderate-to-
good level of analgesia. Prior to randomization, patients were stratified into those with
evidence for neuropathic pain ( referable to a peripheral nerve or dermatomal
distribution) and those without neuropathic pain elements.

Efficacy was determined by titration of morphine self-administration and VAS scale
recorded twice daily. In addition, patients were examined and their blood pressures
were checked daily during the 2-week observation period. Patients received either
clonidine, 30ug/hr, or placebo, via their epidural catheter, and were then allowed ad
lib additional opioid PCA access. The epidural infusions were scheduled to last 14
days, with an additional 3 days of followup during a "washout" period. Initially there
were 85 patients recruited: 38 received clonidine and 47 received placebo for at least 1
day. At day 8, there were 66 patients and a total of 50 patients received epidural
clonidine or placebo for all 14 days. Treatment success was defined as a reduction in
either VAS or morphine usage, without an increase in either variable.
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While epidural clonidine infusion, 30 pg/hr, added to epidural morphine PCA, resulted
in a statistically significant improvement in all patients, it was in patients with o
neuropathic pain, where there was a 56% incidence (10 of 18 patients) of treatment
success, that the efficacy of this treatment modality was made evident. By contrast, in
patients without neuropathic pain, epidural clonidine resulted in the same incidence of
treatment success (7/20=35%) as was observed in those receiving placebo (9/20 = . _
31%). Prior use of epidural narcotics had no influence on the incidence of treatment
success with epidural clonidine. Withdrawal of clonidine at the end of the 14-day
infusion period resulted in a significant increase in epidural morphine usage and a
decrease in theVAS scores. The efficacy data were reanalysed in a variety of ways, but
the same conclusions hold: epidural clonidine infusion was effective from the beginning
of its infusion until its termination, but only in patients who had neuropathic pain.

This finding creates a difficult conundrum with regard to labeling, since in many
patients with refractory cancer pain, it is difficult to predict who has neuropathic
elements in their pain syndrome. Given the desperate situation of these patients, it
would be a shame not to offer this modality to all in the hope that some might benefit.
For those who do not, it appears that the diagnosis will be made early-on and that
nobody would be over-treated in hopes of developing a delayed response.

As expected, epidural clonidine infusion resulted in a significant reduction in blood
pressure and, as expected, the major complications of active drug treatment were
cardiovascular, with a 45% incidence of hypotension in clonidine patients, compared to
11% of placebo-treated patients. In addition, postural hypotension was noted in none
of the placebo group, but in 32% of the clonidine-treated patients. Two patients (both
in the clonidine group) dropped out of the study because of hypotension. The vast
majority of hypotensive episodes occurred during the first 4 days of treatment. Women
were more likely than men to develop hypotension (82% vs 56%), probably due to
higher sympathectomy induced by a fixed-dose clonidine infusion in smaller people.
There was no difference between the treatment groups with regard to the incidence of
other typical clonidine reactions such as dry mouth, nausea, bradycardia or
somnolence.

At the time of clonidine discontinuation there was also a significant increase in blood
pressure. Five patients were reported as having hypertension during the washout phase
and 2 of these required re-institution of clonidine treatment. An additional patient had
rebound hypertension followed by a cerebrovascular accident, which was a direct cause
of the patient's death. Clearly, the risks of rebound hypertension must be addressed
adequately in the product labeling.

While bradycardia was not a clinical problem during the trial, it is noteworthy that
patients treated with clonidine had significantly lower heart rates than those treated with
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placebo. The combination of lower heart rate responsiveness and decreased blood
pressure makes possible off-label use of epidural clonidire for perioperative pain relief
a particularly worrisome modality, since hypovolemia is common after major surgery
and compensatory cardiovascular mechanisms may be inhibited by clonidine treatment.

3. Literature Review: Dr. Burke

in addition to the clinical trial noted above, Dr. Lillian Burke reviewed the available
literature on the use of epidural clonidine for a variety of painful conditions in addition
to opioid-resistant cancer pain. Her review involves publications covering over 1600
patients, including 66 patients in the above study and an additional 29 patients in
supportive studies.

The primary thrust of the studies performed in cancer patients is that epidural
clonidine, administered in doses from 150 to 2300 pg/day, rapidly induces segmental
analgesia in a dose-dependent fashion and interacts additively with opioids administered
systemically or intraspinally. Tachyphylaxis appears to develop with time (days to
weeks), although the increased dose-requirement may also be related to disease
progression. Side-effects of epidurally administered clonidine can be frequently
mitigated by decreasing dosage, although specific symptoms referrable to hypotension
may require specific treatment with IV fluid replacement and/or vasopressors.

Reports on the impact of epidural clonidine administration on neuropathic pain have
been uniformly favorable. Although rarely placebo-controlled, the overall incidence of
success for these myriad indications (reflex sympathetic dystrophy, deafferentation,
arachnoiditis, post-herpetic neuralgia, etc.) approaches 82%. In reviewing the
available literature on this subject, it seems that these syndromes appear to be more
sensitive to epidural clonidine, with nearly uniformly successful responses even when
given in low, single doses.

Acute perioperative pain can also be treated successfully with epidural clonidine, albeit
with higher doses than are required for neuropathic pain and with a higher incidence of
side-effects, particularly hypotension. Indeed, as Dr. Burke points out in her review,
there may be an anti-analgesic effect of low-dose epidural clonidine in the acute pain
setting. As is the case with chronic pain syndromes, however, epidural clonidine
interacts in an additive fashion with concurrently-administered opioids and appears to
markedly increase the duration of analgesia obtained with both epidurally administered
opioids and local anesthetics.

The primary concern regarding the use of epidural clonidine for perioperative pain_
relief is the relatively high incidence (20-30%) of arterial hypotension, which appears
to be dose-dependent until higher doses (800 ug) result in increases in blood pressure
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from peripheral a-2 agonist effects. Pre-treatment fluid loading appears to reliably
reduce the incidence of hypotension in perioperative patients, but the success of this
prophylactic therapy also suggests that routine postoperative use of epidural clonidine
in patients who are at risk for hypovolemia from third-space fluid losses is likely to
result in severe hypotension and possibic scrious cardiovascular complications. As
expected, higher levels of a—~2 agonist effects result in greater degrees of hypotension
due to a greater degree of thoracolumbar sympathectomy.

Another side-effect of clonidine is sedation which, in turn, can augment the respiratory
depressant effects of opioids. In the case of cancer patients who are refractory to the
effects of opioids, the additional sedation caused by clonidine is unlikely to be
problematic. By contrast, sedation in opioid-naive patients who are simultaneously
receiving opioids has the potential to produce serious respiratory depression. Studies
that have examined postoperative respiratory function following either epidural opioids
or opioid/clonidine combinations have, in general, noted a lower incidence of
decreased SpO, in the combination patients, apparently due to their lower opioid dose-
requirement. Thus, it appears that postoperative respiratory depression is not more
likely in clonidine-treated patients, as long as their dosage of opioid is reduced
appropriately.

Rebound hypertension is well-described in the clonidine literature and has been noted in
several instances following epidural administration, both in the above pivotal study and
elsewhere. This is clearly an issue that needs to be adequately addressed in the
labeling, since administration of clonidine via other routes can rapidly control this
complication.

Interaction of epidural clonidine with concomitant local anesthetics also requires
attention. While this combination potentiates the sensory effects of local anesthetics
and increases the duration of analgesia, there is substantial evidence that it also
increases the degree of sympathectomy, since both drugs reduce sympathetic outflow at
the thoracolumbar level. Thus, the incidence of hypotension in the perioperative
situation is likely to be increased when patients are treated with both local anesthetic
and clonidine simultaneously for perioperative pain relief.

4. CONCLUSIONS:

It is this reviewer's opinion that the sponsor's NDA for epidural clonidine, as indicated
for opioid-resistant cancer pain, should be approved. There is extensive documentation
that the drug is an effective analgesic and the risks appear to be relatively minor for this
patient population. Whether the indication should be further-refined to patients with
neuropathic pain is debatable. While the application makes it appear that there is a
bright-line distinction between somatic and neuropathic pain, that has not been my



Epidural Clonidine for Cancer Pain 6

clinical experience. Indeed, one of the clinical tip-off's that neuropathic pain is present
is resistance to epidural opioids. Therefore, I would favor indicating epidural clonidine
for all cancer pain refractory to intraspinally-administered opioids, since the risks of
co-administration are relatively low and the benefits can be impressive.

The major concern with this approval is the possibility that epidural clonidine will be
used off-label for routine postoperative pain control. In this setting, the risk of
cardiovascular collapse in the face of modest postoperative hypovolemia is not
inconsiderable.

5. RECOMMENDATIONS:

a. Approval, with a black-box label warning against use for perioperative
analgesia.

b. Additional issues to be resolved with appropriate labeling:
Appropriate dosing regimen for chronic administration,
Arterial hypotension,

Respiratory depression,
Rebound hypertension,
Interaction with local anesthetics
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1. Pivotal Study EC-001

A. Study Objective: To evaluate the analgesic efficacy and clinical safety of epidurally

administered clonidine compared to epidurally adrmmstercd placebo in the treatment of intractable
ancer nain

-

B. Protocof Synepsis: This was a randomized, double-blind, placebo-controiled, parallel-
group multi center phase III study of epidurally administered clonidine and placebo. Many of the

study design issues are discussed in Dr. Scheinbaum’s efficacy review but the essential elements
will be re-stated here for convenience.

Subjects eligible for study participation included those:

. having cancer with a life expectancy beyond the 18 study days.

. with severe intractable pain located below the C4 dermatome, severe
intractable pain being defined as severe pain not relieved by large doses of
opiates (equivalent to 100 mg morphine/day systemically or 20 mg/day
epidurally), or severe pain in individuals intolerant of opiates due to
therapy-limiting adverse events.

. Eighteen years of age or older

Those hypersensitive to clonidine or with a serum creatinine > 3.5 mg/dl (clonidine being renally
eliminated) were excluded. During the titration period, subjects were switched from alternative
morphine dosing to epidural patient controlled (CADD-PCA® pump) morphine dosing over a 1-7
day period. Morphine was titrated to a dosage at which the patient requested medication between
5-15 times per day. For a minimum of 24 hours before randomization, the patient had to be on a
single dose of morphine that was triggered by the patient approximately 5 to 15 times. This dosing
schedule had to keep the patient in a pain category of moderate or less.

Subjects were then randomized to a continuous epidural infusion of clonidine hydrochloride at 30
mcg/hr or an equal volume of placebo for 14 days as an add on treatment to the titrated morphine
dose. Randomization included stratification to one of four (4) strata based on previous use of
epidural narcotics and type of pain. All subjects remained in the hospital for the first 24-hours
following the onset of clonidine (or placebo) infusion. Thereafter, insubjects were seen daily
during the two-week trial by one of the co-investigators or a research nurse. Outpatients were seen

in the clinic by one of the co-investigators at weekly intervals and daily at home by a research nurse
during the two-week trial.

On study day 14, the study medication was discontinued. Daily observations were continued for
three days following end of drug administration. Subjects continued to have access to epidural
morphine delivered only by an ambulatory PCA device.

The sponsor refers to the last baseline day as Day 1 of the study, and the 14th (last) day of dosing

as Day 15. This reviewer will refer to the baseline Day as Day 0, and the 14th day of treatment as
Day 14.

C. Adverse Event Monitoring:
Assessment and description of adverse events was done daily during the 14-day treatment period
and the 3-day wash-out period.

At the end of the titration period, at Day 7 and 14, a blood sample was analyzed for cortisol levels,
BUN, creatinine, sodium, potassium, chloride, bicarbonate, tota! bilirubin, AST, LDH, alkaline
phosphatase, glucose, hemoglobin, white blood cell count, platelet count and differential blood
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count. An ECG was performed at these times as well.

Blood pressure (supihe and standing), heart rate, temperature and respiration rate as well as the
degree of sedation and nausea (as measured with 10 cm visual analog scales), were recorded:

. Twice daily during the titration period
. Every four hours for the first 24 hours following the onset of clonidine (or placebo)
infusion

. Daily during the 14-day treatment period and the 3-day wash-out period

Definition and Treatment of Hypotension: Symptomatic hypotension or decrease in mean arterial
blood pressure greater than 40% had to be treated with intravenous fluid administration and, if

necessary, incremental intravenous ephedrine (10 mg) followed by oral ephedrine (25 mg every 4-
6 hours).

A >30% increase (above pre-study baseline) in mean arterial blood pressure or any symptomatic
hypertension was treated with clonidine 300 g, orally followed by transdermal clonidine for one
week. ‘

If nausea or pruritus occurred and the subject was not already being treated for these side effects,
they could be treated with oral hydroxyzine or diphenhydramine, respectively.

Adverse clinical events or abnormal laboratory values were followed until resolved.

Differences between treatment arms in the frequency of out of range laboratories at baseline and
again at day 7 and day 14 were assessed using Fisher's exact test (two-tailed). The frequency of
adverse reactions (both individually and by body system)were compared between treatment arms
using Fisher's exact test (two-tailed). Differences between treatment arms in daily assessments of
vital signs, as well as in the sedation and nausea visual analog scales, were assessed using
independent t-tests on each treatment day.

D. RESULTS:

1. Baseline Demographics: Table S-1 below summarizes selected baseline derﬁographic
characteristics of the 85 randomized subjects.

Table S-1: Selected baseline Demograp of Ra

ndomized Subj

APl

TR

SEX Male " 27 24 51
Female 1 23 34
RACE White 35 37 72
Other 3 7 10
0 3 3
AGE (years), MEAN(S.D.) 56.8 (11.6) 56.4 (11.8) 56.6 (11.6)
WEIGHT (kg), MEAN(S.D.) 71.5 (17.2) 68.4 (16.8) 69.8 (17.0)
DISTANT METASTASES 28 38 66
MONTHS from cancer diagnosis, 42 30 35

MEAN(S.D.)

st
——
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2. Extent of Exposure: Of the 38 subjects randomized to receive clonidine, all 38 (100%)
completed the first 24 hours of thicrapy (0.72 mg total dose/patient), 30 (78.9%) completed one
week of therapy (5.04 mg total), and 22 (57.9%) completed the 14 day study (10.8 mg total). The
mean number of days on study for clonidine subjects was 10.6, with a standard deviation of 4.7

days.

3. Subject Accounting/Discontinuations: Of the 85 subjects randomized and treated,
50 completed the 14-day treatment period, 22 subjects randomized to clonidine, 28 to placebo.
Reasons for discontinuing the 15 portion of the trial are presented in Table S-2 below:

Table S-2: Reasons for Discontinuation before Completion of
the 14 Day Treatment Period

Clon )| Platebodn
i gL F s Y { " )".
All Discontinuations 42.1%
Disease Progression 4 10.5% 4 8.5% 8 9.4%
Death 0 0.0% 2 43% 2 24%
Adverse Experience 5 13.2% 3 6.4% 8 949%
Patient Refused to Continue 2 5.3% 4 8.6% 6 T1%
Physician refused to let i 2.6% 0 0.0% 1 1.2%
patient continue
Other 2 5.3% 5 10.6% 7 8.2%
Protocol Violation 2 5.3% 2 4.3% 4 4.7%
Rates of withdrawal were generally similar for the clonidine and placebo groups. Based on a

proportional hazards analysis, rates of withdrawal were not significantly different between the
clonidine and placebo groups after control for primary pain mechanism and prior epidural narcotic
use (p=0.772). Rates of withdrawal were also similar during the first and second weeks of the
study, with 78.9% (30/38) of clonidine subjects and 76.6% (36/47) of placebo subjects.completing
the first week (Study Day 7) and 57.9% (22/38) of clonidine subjects and 59.6% (28/47) of
placebo subjects completing the second week (Study Day 14).

4. Discontinuation of Therapy due to Adverse Experiences: Ten subjects (5 in the
clonidine group and 5 in the placebo group) discontinued treatment prior to completion of the 15
day study due to adverse experiences or death. These are summarized in Table S-3 on the
following page:
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Table S-3: Summary of Discontinuations from the 15-day trial
due to Adverse Reactions

| Sex | Race | Groip [Day| *~ *° © &7 Adverse Event ||
M w clonidine 3 somnolence and postural hypotension “
ECOI-21-001 | 35 F W | placebo | 6 severe drowsiness, nausea and vomiting “
EC05-11-001 64 F w clonidine 3 severe confusion and hallucinations
EC06-22-002 65 M B clonidine 3 severe hypotension, postural hypotension and dizziness.
EC08-22-001 48 M w placebo 3 severe respiratory depression and confusion
EC08-22-002 51 M w placebo 14 severe dehydration, hypercalcemia and sedation
EC11-21-001 78 M w placebo 12 Death due to complications of malignant disease including pneumonia. shortness
of breath, decreasing consciousness and decreased oxygen saturation
EC12-21-001 57 F B placebo 5 Death due to discase progression evidenced by tachypnea that required an
increase in supplemental oxygen.
EC14-21-003 46 M w clonidine 5 severe pain associated with catheter infections
II EC25-11-001 46 M w clonidine 2 severe pain associated with catheter infections

5. Adverse Events - General Discussion: Adverse events encountered during the 14-
day tnal experienced by two or more subjects in either group are summarized in Table S-4. The
frequency of patients reporting one or more adverse experiences was significantly greater in the
clonidine group than in the placebo group (37 of 38 clonidine patients, or 97.4% vs. 38 of 47
placebo patients, or 80.8%; Fisher's two-tailed exact test p=0.0208). The incidence of adverse
experiences affecting the Cardiovascular system was significantly higher in the clonidine group (29
of 38 clonidine patients, or 76.3%, vs. 11 of 47 placebo patients, or 23.4%; Fisher's two-tailed
exact test p<0.001). The bulk of this difference appears to have been caused by the higher
incidence of hypotension (17 of 38 clonidine patients, or 44.7% vs. 5 of 47 placebo patients, or
10.6%; Fisher's two-tailed exact test p=0.001) and postural hypotension (12 of 38 clonidine
patients, or 31.6% vs. O of 47 placebo patients, or 0.0%; Fisher's two-tailed exact test p<0.001) in
the clonidine group. Incidence of other reported adverse experiences did not differ significantly
between the clonidine and placebo groups (Fisher's two-tailed exact test p>0.05). There was no
significant difference between the clonidine and placebo groups with regards to the other adverse
reactions commonly attributed to clonidine such as dry mouth, nausea, somnolence, or
bradycardia.
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Table S-4: Summary of Adverse Reactions from the 14-day trial
occurring in >2 sub_g_cts

Body System - Event Clonidine - Placebo - 7 - P-Value
™ (%) ™ (%)

EVENTS ANY 37 97.4% .o 38 809% P =0.021

Cardiovascular ANY 29 763% 11 234% P < 0.001

Hypotension 17 4.7% 5 106% P =0.001

Postural Hypotension 12 316% [ 0.0% P <0.001

Hypertension 5 13.2% 2 43% P=0.234

Tachycardia 1 2.6% 2 43% P=1.000

Whole Body ANY 17 47% 12 25.5% P=0071

Asthenia 2 5.3% 2 4.3% P =1.000

Fever 5 132% 6 12.8% P=1.000

Headache 2 53% 3 6.4% P=1.000

Chest pain 2 53% 0 0.0% P=0.197

Pain @ Injection Site 2 53% i 2.1% P=0.584

Nervous ANY 21 553% 19 40.4% P=0.19

Anxiety 4 10.5% 1 2.1% P=0.168

Confusion 5 13.2% 5 10.6% P=0.747

Dizziness 5 13.2% 2 4.3% P=0.234

Hallucinations 2 5.3% ) 21% P=0.584

Somnolence 5 13.2% 10 21.3% P=0.399

Digestive ANY 14 368% 19 40.4% P=0.824

Constipation I 2.6% 2 4.3% P=1.000

Dry Mouth 5 13.2% 4 8.5% P = 0.505

Gl Hemorrhage 0 0.0% 2 4.3% P =0.500

Ileus 0 0.0% 2 4.3% P =1.000

Nausea 5 13.2% 10 21.3% P=0.399

Nausea & Vomiting 3 7.9% 1 2.1% P=0.320

Vomiting 4 10.5% 7 149% P=0.747

Respiratory ANY 7 18.4% 7 14.9% P=0.772

Dyspnea 3 7.9% 4 8.5% P =1.000

Hypoventilation I 2.6% 2 43% P =1.000

Miscellaneous Peripheral edema I 2.6% 2 4.3% P =1.000

Sweating 2 5.3% 0 0.0% P=0.197

Tinnitus 2 5.3% 0 0.0% P=0.197

Urinary Tract Infect 2 5.3% 0 0.0% P=0.197

Table S-5 on the next page summarizes those adverse events that occurred during the 14- -day tnal
in <1 subject.
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Table S-5: Summary of Adverse Reactions from the 14-day trial
occurrirg in <1 subject _

7

Body System Event Clonidine ] Placebo P-Value
M) (%) ™) (%)
L
if Cardiovascular ., Arhythmia 0 0.0% 1 2.1% P = 1.000
Amial Arthythmia 0 0.0% 1 2.1% P = 1.000
Bradycardia | 2.6% o 0.0% P = 0.447
Ventricular Extrasystoles 0 0.0% 1 2.1% P = 1.000
Adtrial Fibrillation i 2.6% 0 0.0% P = 0.447
Hean Failure ] 26 0 0.0% P = 0.447
Syncope I 2.6% 0 0.0% P = 0.447
Cerebrovascular Accident 1 2.6% 0 0.0% P = 0.447
Whole Body Chills ] 2.6% 0 0.0% P = 0.447
Infection 0 0.0% 1 21% P = 1.000
Injection Site Reaction 1 2.6% 0 0.0% P = 0.447
Pain 1 2.6% 0 0.0% P = 0447
Back Pain 1 2.6% 0 0.0% P = 0447
Nervous Agitation 1 2.6% 0 0.0% P = 0447
Amnesia 1 26% 0 0.0% P = 0.447
Convulsion 1 2.6% 0 0.0% P = 0.447
Diplopia 0 0.0% 1 2.1% P = 1.000
Dry Mouth 1 26% 0 0.0% P = 0447
Dysanhria ) 0.0% 0 0.0% P = 1.000
Hyperkinesia 0 0.0% 0 0.0% P = 1.000
Myoclonus 0 0.0% 1 2.1% P = 1.000
Nervousness 1 2.6% 0 0.0% P = 0.447
Neuropathy 1 2.6% 1 2.1% P = 1.000
Stupor 1 2.6% 0 0.0% P = 0447
Tremor 1 2.6% 0 0.0% P =0447
Vertigo ] 26% [ 0.0% P = 0447
Digestive Diasthea 0 0.0% i 21% P = 1.000
Dyspepsia 1 2.6% 0 0.0% P = 0.447
Dysphagia [ 0.0% I 21% P = 1.000
Rectal Hemorrhage 0 0.0% 1 21% P = 1.000
Hematemesis [ 0.0% | 21% P = 0447
Oral Monilla 1 2.6% 0 0.0% P = 0.399
Respiratory Apnea 1 2.6% 0 0.0% P = 0.447
Asthma 0 0.0% [ 2.1% P = 1.000
Epistaxis l 2.6% 0 0.0% P = 0.447
Pharyngitis 1 26% 0 0.0% P = 0.447
Pneumonia 0 0.0% 0 0.0% P = 1.000
Rhinitis 0 0.0% 0 0.0% P = 1.000
Heme/Lymph Anemia I 2.6% 1 2.1% P = 1.000
Anemia (hypochromic) ! 2.6% 0 0.0% P = 0.447
Leukopenia 1 2.6% 0 0.0% P = 0447
Metabolic Dehydration 0 0.0% 1 2.1% P = 1.000
Edema 0 0.0% 1 21% P = 1.000
Hypercalcemia 0 0.0% 21% P = 1.000
Musculoskeletal Myasthenia 0 0.0% l 2.1% P=1000
Bone pain 1 2.6% 0 0.0% P = 0.447
Skin Herpes Zoster I 2.6% 0 0.0% P = 0.447
Pruritus 0 0.0% i 21% P = 1.000
Skin Ulcer 2.6% 0 0.0% P = 0447 ‘
Senses Amblyopia 1 26% 0 0.0% P = 0.447
Taste perversion 1 2.6% 0 0.0% P = 0.447
Urogenital Urinary incontinence 0 0.0% 1 2.1% P = 1.000
Impaired urination 0 0.0% 2.1% P =1.000
Urinary retention 0 0.0% ! 21% P = 1.000

6. Specific Adverse Events

a. Hypotension: As noted above, hypotension and postural hypotension occurred much
more frequently in the clonidine group than in the placebo group (p<0.001). Figures S-1
through S-4 on the following pages summarize the mean supine diastolic, supine systolic,
standing diastolic, and standing systolic blood pressures.
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FIGURE S-1: Daily Mean Supine Diastolic Blood

Pressure (mmHg) compared (* = P<0.05)
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- FIGURE S-2: Daily Mean Supine Systolic Blood

:E’ 135 Pressure (mmHg) compared (* = P<0.05)
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FIGURE S-3: Daily Mean Standing Diastolic Blood

i; Pressure (mmHg) compared (* = P<0.05)
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—_ FIGURE S-4: Daily Mean Standing Systolic Blood
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There are a few problems in the assessment of the hypotension data presented by the sponsor.

First of all, the sponsor has-rather vaguely defined hypotension as “Symptomatic hypotension or
decrease in mean arterial blood pressure greater than 40% ...". It is not clear what symptoms were
considered indicative of hypotension or how much of a decrease in either systolic or diastolic blood
pressure accompanied by these symptoms would be sufficient to label the event “hypotension.”
Also it is not clear if supine or standing readings were to be used. And, this reviewer is assuming
that the 40% decrease is measured from a baseline reading.
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Second, “Mean arterial pressure” is typically defined as Diastolic BP+ 1/3(Systolic BP - Diastolic
BP). Again, it is unclear if supine or standing readings were to be used in this calculation, or even
if the investigator actually did this calculation and compared it to the baseline reading before
treating a subject (none of the sponsor’s submitted data discuss mean arterial pressure).

'Third, there are no critena described for defining “postural hypotension™ so it is unclear how an
event would fall into this category.

Fourth, since after the first study day subjects were seen only once a day, it is unclear how
hypotensive events were caught. Were these events diagnosed and treated only at the time of the

co-investigator or research nurse’s visit or could hypotension be diagnosed and treated at other
times by other personnel?

Thus, these questions appear to compromise the reliability of the sponsor’s hypotension data. It
appears perhaps that the labeling of an event as either “hypotension” or “postural hypotension” was
left to the individual co-investigator or research nurse.

That said, this reviewer attempted to determine if there were any differences between those subjects
on clonidine who were judged to have had a hypotensive event versus those on clonidine who did
not have such an event. Table S-6 below summarizes these findings.

Table S-6: Summary of Differences between subjects who did or did not
become Hypotensive (including postural) on clonidine
TR O [ Ser | e e 2 L S

HYPOQTINGIVES | 24 55 ISM 2w 453 675+ 35 237
S9F 2B

NON- 14 58 12M 13w 429 784 + 40 1.89**

HYPOTENSIVES 2F 1B

** = two subjects (EC1-12-001 and EC6-22-002) were dropped from the study due to postural hypotension and'
thus did not have day 7 serum clonidine levels drawn

Given that the data from Table S-6 are generated from a retrospective analysis and with a rather
small number of subjects, this reviewer would urge caution before broadly extrapolating these
findings. That said, sex, weight, and Day 7 clonidine level stand out as differences between those
subjects who experienced a hypotensive event versus those who didn’t. Of the 11 women who
received clonidine, 9 (82%) experienced a hypotensive episode versus 15 of 27 (56%) of the men.
However, both of the subjects who discontinued the study due to hypotension were men. Also,
those experiencing a hypotensive episode were 11 kg lighter than those that did not. Lastly, those
subjects experiencing hypotension tended to have a slightly higher Day 7 serum clonidine level.
However, it is important to note that the majority of subjects’ hypotensive episodes occurred in the
first 4 days (see Figure S-5, on the following pages), and that two subjects dropped out due to
hypotension prior to Day 7. Also, one of the subjects who experienced hypotension, EC11-12-
007, was receiving oral clonidine for the treatment of hypertension at the time of randomization and
throughout the study period. Thus the relationship between the serum clonidine levels as drawn in
this study and hypotension is difficult to discern.

Figure S-5 on the following page displays when hypotensive/postural hypotensive events took
place in this study.
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FIGURE S-5: Number of Hypotensive Events
in Clonidine Subjects per Therapy Day
(N=24)
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There were a total of 33 hypotensive/postural hypotensive events in 24 subjects (some subjects had
more than one event). Of these 33 events, 21 lasted for a day or less whereas the remaining 12
lasted anywhere from 2 to 14 days. Nineteen of these events were treated with fluids, 9 with either
oral or IV ephedrine, 3 subjects had their clonidine dose temporarily lowered, 2 subjects
discontinued, 4 resolved without treatment, and 5 episodes were undescribed (total is >33 since
more than one modality may have been used).

Based on Figures S-1 through S-5, a possible conclusion is that there is somewhat of an
attenuation of epidural clonidine’s effects on blood pressure over 14 days. This indeed may be
true. However, neither oral nor transdermal clonidine’s effects are known to attenuate over the
course of 14 days. Also, many subjects were assisted in maintaining their blood pressure, and two
subjects for whom no blood pressure sustaining treatment worked were dropped. Thus, these data
are not a “clean” presentation of clonidine’s effects on blood pressure.

b. Rebound Hypertension/ Hypertension: Upon cessation of clonidine
administration, mean blood pressure levels in the clonidine group exceeded the original baseline
values as well as mean levels for the placebo group, although this latter difference obtained
statistical significance only on the third washout day and only for supine diastolic blood pressure
(p=0.047). Four of the five reports of “hypertension” with clonidine occurred during this
withdrawal phase. Three of these four subjects required treatment: one with a clonidine patch, one
with oral clonidine, and the third the treatment was not reported. However, it is this third (ECO5-
12-002) case that is potentially the most distressing. This subject’s supine pressures went from
106/48 on Day 14 to 156/74 on withdrawal Day 1. Two days later this patient experienced a
cerebrovascular accident. Rebound hypertension appears to be a potential complication of sudden
termination of epidural clonidine treatment.
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c. Heart Rate: Mean heart rate at baseline was slightly, but not significantly lower in the
clonidine group (See Figure S-6). Upon initiation of therapy, mean heart rate was consistently
lower in the clonidine group than in the placebo group (p<0.025 for all study days except 14).
Upon cessation of clonidine, heart rate in the clonidine group recovered to and surpassed baseline
values. In fact, on Days 2 and 3 of the washout period, heart rate was faster inthe clonidine group
than in the placebo group, although these differences were not statistically sngmﬁcam There was

only one report of “bradycardia” in the clonidine group (from a baseline of 76 bpm to 44 bpm) and
none in the placebo group.

FIGURE S-6: Daily Mean Heart Rate
(bpm) Compared (* = p<0.05)
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d. Respiration: Mean respiration rates at baseline were slightly, but not significantly higher
in the clonidine group. Respiration rates remained relatively consistent in the clonidine group
throughout the study, but tended to increase in the placebo group. Mean respiration rates were
significantly higher for placebo than for clonidine on study days 10 and 12 (p £ 0.0225 on both
days). There appeared to be no difference in respiratory adverse events between the clonidine and
placebo groups.

e. Morphine Levels: At baseline, the mean plasma free morphine concentration for 23
clonidine subjects with processed samples was 109.7 ng/mL with a standard error of 31.00, while
the mean concentration for 34 placebo subjects was 59.0 ng/mL with a standard error of 10.13.
This difference was not statistically significant. Differences in plasma free morphine
concentrations between treatment arms decreased during the post-treatment period, and variances
became more homogeneous. On study day 7, the mean plasma free morphine concentration for 26
clonidine subjects was 64.1 ng/mL with a standard error of 17.73, while the mean concentration
for 34 placebo subjects was 88.3 ng/mL with a standard error 