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Abstract

The primary medical reviewer favors approvability of this NDA. Houwever,
the Medical Team Leader does not find that the application provided
substantial evidence of efficacy, and it is recommend that the application be
deemed non-approvable. The IND record is also reviewed concerning the
understandings about the number of pivotal studies that would be required

for this NDA.

RESUME:

Efficacy Evaluation

The sole phase 3 study in the NDA is the two-center study of Lidoderm

Patch vs. placebo patch in post-herpetic neuralgia (PHN). The study also

involved the gel, but that portion

of the study is not part of the study report

in this NDA. The primary analysis is described in the protocol as follows

(NDA vol. 2.8, p. 1515):

“The proposed primary statistical variables will be:

* the change from pretreatment VAS pain rating over time during the first two test

sessions,

* the change from pretreatment To
two test sessions, and

tal Side Effect Checklist over time during the first
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* Relief scores over time during the first two test sessions.

In the applicant’s Table 4 on p. 1436 in vol. 2.8, none of the p-values are
close to statistical significance for VAS reduction in session one (p>.4at
each observation, and p=.695 for the average). At session two a significant
difference in VAS reduction was seen only at 2 hours, and p=.109 for the
average reduction. : -

In Table 6 on p. 1438 of vol. 2.8, relief scores in session one are statistically
significant only at 10 hours; p-values for all other times are >.24, and p=.334
for the average. In session two, relief scores have p>.15 at all observation
times, and p=.116 for the average relief score.

The side effects checklist is a safety, rather than efficacy, endpoint. It
showed no statistically significant differences in sessions one or two (Table
10, vol. 2.8, p. 1463).

Regarding secondary endpoints the protocol states (vol. 2.8, p 1516):
“The proposed secondary statistical variables will be:
* the QST scores over time for all three test sessions,
* VAS pain, Relief, and Total Side Effect Checklist rating for the third test session,
* weekly composite categorical pain relief rating, and

* global rating of average daily pain intensity raﬁngs."

“QST” is the abbreviation for quantitative sensory testing. It refers to
thermal sensory testing, but not allodynia testing. This reviewer did not

find an analysis of QST scores in the report or appendices. The study report

description of the testing states that QST was optional, although it was not
described that way in the protocol. :

" The results for the third session (at the end of one month) found no

statistically significant differences for VAS or side effects checklist, but
there was a statistically significant difference (p=.021) for the pain relief
score (Table 8, vol. 2.8, p. 1440).

This reviewer did not find an analysis of the weekly composite pain relief
ratings. .

The daily pain intensity results were presented in Table 7 (vol. 2.8, p. 1439),
and showed no statistically significant differences.

The sponsor included an analysis of dynamic allodynia testing. This
endpoint was not clearly described in the protocol, but it is described in the
study report (vol. 2.8, p. 1417): after 6 hours, the maximally painful area
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was stroked for 5 cm in 1 second with a 1” foam brush; this was repeated
two more times allowing 1 second between each of the three stokes. Pain
was recorded on a 4-point scale (O=no pain, 3=extreme pain). Table 5, on p.
1437 of vol. 2.8, showed statistically significant differences at sessions 1 and
2 (p<.00kand p=.018, respectively): )

The study report also included analyses of each study site. When the sites
are considered separately, neither stands alone. The only significant
finding reported for the UW site was session 3 pain relief, and the only
significant finding reported for the UCSF site was allodynia reduction at
session 1. '

Number of Studies Required

lidocaine gel 5%, and several submissions and meetings pertained to both
products.

On 10/9/90, INDr ‘_éfor lidocaine gel 5% was submitted, and on 6/14/91
IND! for this product (lidocaine patch 5%) was submitted. Both

included phase 2 study protocols.

On 10/2/92, the sponsor submitted a general correspondence to the gel IND
(vol. 3.1) outlining the development plan, which included only one study in
post-herpetic neuralgia (PHN). At an internal division meeting on 11/30/94
(vol. 3.1 of gel IND) it was stated that “In general, the principles
fundamental to the planned studies are acceptable.” The sponsor
apparently received a copy of the minutes, as they made reference to them
in a 12/16/92 submission (patch IND vol. 1.1). However the division director

submission dated 2/16/93 (gel IND vol. 3.1), the sponsor consented to a
venepuncture study, although they did not intend to seek that as a
indication. It is not clear whether the division expected that such a study
would be used as evidence for the product’s effectiveness in addition to the
PHN study.

On 5/24/94, a meeting was held with the sponsor to discuss the development
of the gel and patch. The phase 3 PHN study, using both patch and gel was
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already underway. The meeting was attended by the acting division
director. In the sponsor’s submission of 5/27/94, following the meeting
(patch IND vol. 5.1), it was noted that the issue of one pivotal study was
discussed and that there was “no objection to the plan as outlined.”
However, & submission of 8/18/94 (patch IND vol. 5.1) refers to the question
raised during the 5/24/94 meeting concerning the number of studies.
Apparently the question had been discussed by phone (according to

the 8/18 letter that the two-center, phase 3, PHN study would be enlarged
slightly, so that “Data from each center will therefore stand on its own as a
pivotal study for patch efficacy.” (The next year’s annual report, of 8/15/95,
mentioned the increase in sample size for that study.)

The sponsor’s annual report of 8/15/95 (IND vol. 6.1) makes reference on
last page to a meeting held in 12/94, although there are no minutes in the
record that meeting. The annual report states that the division proposed
that, if the sponsor studied both PHN and painful diabetic neuropathy, then
both indications could be approved.

The sponsor requested an informal meeting, which was held 5/25/95
(minutes in division file). Development was reviewed and problems with
the study of diabetic neuropathy were discussed. The acting division
director was not present. The issue of two pivotal studies was discussed
again. The division’s minutes state that “The offer by PDES to the sponsor
for two indications with two good, well-controlled double blinded, clinical
trials for PHN and diabetic neuropathy, was made again.” The sponsor’s
6/27/95 summary of that meeting acknowledged the division’s concern
about having only one pivotal study, but the sponsor seemed to feel they
would have enough to file for PHN.

DISCUSSION & CONCLUSIONS:

The phase 3 study does not provide substantial evidence for efficacy by the
usual standards. Analysis of the primary endpoints does not establish a
difference from placebo patch, and results for secondary variables are
sparse. Both the applicant and the primary reviewer noted the substantial
difference in allodynia reduction, and viewed that finding as the evidence
for efficacy.

Although the allodynia results appear rather impressive, this reviewer
cannot accept those results in this one study (and mainly driven by the
UCSF site result) as substantial evidence of efficacy. Comparison of
allodynia did not appear in the protocol as either a primary or secondary
endpoint. Allodynia reduction apparently was not considered to be an
indication by the sponsor until the results of this study were available.
There is also reason to question the clinical relevance of allodynia as
measured in this study. The response was evoked in a controlled setting; it
is not clear how pertinent that was to the allodynia of daily living or what
contribution allodynia made to the discomfort of PHN in this study. While it
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is reasonable that it could be important, the allodynia reduction effect was
not strong enough for it to have a substantial impact on the daily global pain
intensity ratings.

It is not completely clear from the Fecord exactly what the division’s
expectations were for developing this NDA, and it is quite possible there
was not a clear understanding between sponsor and division about what
those expectations were. There was no properly constituted end-of-phase 2
meeting for the Lidoderm Patch. The end-of-phase 2 meeting for the gel did
not conclude with a final agreement, because the sponsor did not have any
explicit phase 3 study proposals at the time of the meeting. It did seem,
however, that the sponsor understood the division’s desire for some sort of
evidence of reproducibility, because the issue of one pivotal study came up
for discussion repeatedly, and the sponsor proposed having each the two
centers in the PHN study stand alone.

RECOMMENDATIONS:

The application should not be approved for the reason covered by 21 CFR
314.125 (b)(5): lack of substantial evidence that the product has the
purported effect.

If the applicant chooses do additional studies to respond the non-approvable
action, the division should make sure that any agreements, that set out the
requirements for substantial evidence of efficacy, are clearly identified and
well documented. The specific intended indication should be made explicit.
The requirements should include some sort of demonstration of the
reproducibility of the results.
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L Background information

1. Introduction

Postherpetic neuralgia (PHN) is characterized by persistent pain and increased
skin sensitivities (dysesthesia, allodynia) after skin lesions of herpes zoster (HZ)
are healed. It occurs in about 20% of all HZ patients. The incidence increases
with age: 10% in patients age >40 and 20-50% in patients age 260 (Raj, 1993).
Older patients are more likely to have more debilitating disease, longer duration of
pain, and suffer more complications. The two main types of discomfort are
persistent intractable pain (may have some relief during sleep) and dysesthesia,
which is often aggravated by light touch and improved with heavy steady
pressure. The condition may improve slowly: about 50% of all PHN cases resolve
in 5 months and only slightly more than 20% cases have persistent pain for more
than one year (Hetherington, 1998). Of those who have persistent pain for more
than one year, 50% improve over time and 25% become more intractable (Watson,
1991).

Lidocaine is an amide-type local anesthetic agent that has been shown to have
analgesic activities when applied topically at various concentrations. Up to 4%
lidocaine in a topical vehicle have been considered as generally safe and effective
anesthetics for OTC use based on the tentative monograph for external analgesics.

The sponsor has developed a lidocaine 5% dermal delivery system (DDS), also
called lidocaine patch. Each patch (10cm x 14cm) contains 700mg lidocaine in _
adhesive materials applied to non-woven polyester backing. The patches are to be
applied to intact skin over a limited skin surface area of 420cm? (70in’) for post-
herpetic neuropathic pain indication. ~ '
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2. Previous clinical studies

(1) Pharmacokinetic studies

Pharmacokinetic (PK) profile of the patch includes 3% absorption and a mean
peak plasma concentration of 128ng/ml after applying 3 patches simultaneously
for 12 hours in healthy volunteers, no evidence of accumulation after repeated
dosing (3 patches for 12 hour) for three days in the volunteers, and no evidence of
increased absorption when the patches were applied to the skin of post-herpetic
patients or to the unhealed herpetic lesions.

(2) Clinical trials

Two clinical trials were conducted in patients with chronic post herpetic
neuropathic pain and were submitted in the original NDA in June 1996. The key

features and the results of these trials will be briefly described here.

The first trial was a single-center, single-dose (12 hour application), vehicle- and
no treatment-controlled, four-way crossover (two lidocaine arms, one vehicle arm,
and one no treatment arm) study. A total of 40 patients was enrolled and 35 were
evaluable for efficacy. The sample population was characterized by baseline pain
of at least moderate in intensity (corresponding to a score of >25mm on a 100mm
VAS scale), and substantially greater the pain induced by innocuous mechanical
stimuli to the maximally painful area than the background pain. Patients were
allowed to be on stable oral analgesics throughout the trial. Pain intensity (PI) and
pain relief (PR) were evaluated periodically at 0.5, 1, 2, 4, 6, 9, and 12 hours.

Statistically significant differences in favor of lidocaine patch to vehicle patch
were shown in PI scores from 4 to 12 hours, and that in favor of vehicle patch to
no treatment arm were shown in PI scores at 2 and 6 hours and in PR scores at 30
minutes and from 2 to 6 hours. Analgesic onset and duration were not evaluated.
Allodynia was measured by gently brushing a cotton swab across the skin for 3
times using a 4-point categorical scale at hour 6 of patch application. The
reduction in allodynia was 41% in lidocaine arm, 32% in vehicle arm, and 12% in
no treatment arm as reported by the sponsor, though allodynia was not defined as
an efficacy parameter and data were not analyzed statistically. In summary the
findings did not support acute analgesic efficacy.
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The second trial was a two-center, vehicle-controlled, parallel study conducted in
171 patients (150 evaluable for efficacy: 100 on lidocaine and 50 on vehicle
patches), who were enrolled based on the same selection criteria as described
above. The study had 3 phases. The single-dose effect was evaluated in the first 2
phases, in which patches were started at least 48 hours apart, using PI and PR as
primary efficacy parameters. No efficacy was demonstrated in either phase. The
findings of substantially different allodynia reduction at hour 6 in single-dose
study phases were exploratory in nature. The results were confounded by post-hoc
nature of analysis (not defined as efficacy parameter in the original protocol or
any protocol amendment) and questionable clinical relevance with on the type of
measurement.

The multiple-dose effect was evaluated in the third phase of the study. Patients
were allowed to use up to 3 patches simultaneously for up to 12 hours in a 24-hour
period for 21 to 28 days, starting a week after the second phase. A significant
difference was shown in PR, which was evaluated only once at the final visit (and
thus subject to recall bias in this reviewer’s opinion). No significant differences
were shown in weekly comparison of daily average PI or in PI at the final visit. In
addition, patients on vehicle patch after repeated dosing experienced a substantial
reduction in PI (33%, p=0.0001) from baseline and the reduction was of the
similar niagnitude as that of the active treatment (40%, p=0.0001). In addition,
allodynia was evaluated at the final visit, but the result was not reported. To
summarize, efficacy was not demonstrated in terms of either single-dose effect or
multiple-dose effect.

(3) Dermatological safety studies

The sponsor also conducted standard primary irritation, contact sensitization, and
photo contact sensitization studies and had negative findings.

3. Interaction between the sponsor and the agency

Based on the records of the subsequent communications between the sponsor and
the division, an agreement was to use a withdrawal study design to assess patient’s

response to the discontinuation of treatments when lidocaine patch and vehicle
patch were compared in a crossover fashion.
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II. Current study
1. Protocol (No. CX2A2005)

(1) Study design v

This was a multiple-dose, randomized, double-blind, vehicle-controlled, 2-way
crossover study of lidocaine 5% dermal delivery system (DDS) conducted at 2
centers in the United States.

(2) Eligibility

Eligible subjects were patients with the diagnosis of post-herpetic neuralgia who
were regular users of lidocaine patch, and were identified as responders (able to
obtain moderate pain relief) in the open-label studies (open-label extension of
previous controlled clinical study, and open-label compassionate-use study).
Patients were also required to use the patch only if they had increased pain.

(3) Treatments

Subjects were randomly assigned to receive one of the treatments, lidocaine patch
or vehicle-control patch, for a maximum of 14 days, followed by the other
treatment in a crossover fashion with no washout period in between. Subjects
were instructed to apply the patch following the same usage pattern as what they
practiced during the open-label phase. Oral analgesics were allowed at prescribed
levels, but topically applied medication over the skin of painful area was not
permitted.

(4) Assessments

Daily telephone interviews were conducted to obtain information about dosing,
efficacy, and safety, specifically: the time of patch application and removal, daily
pain relief on a 6-point categorical scale (worse, no relief, or slight, moderate, a
lot, or complete relief), concomitant analgesics, and adverse events.

(5) Efficacy parameters

Subjects were to exit a treatment phase if their pain relief were 2 points lower than
their usual response to lidocaine patch experienced during open-label use for 2
consecutive days. The primary efficacy variable was defined as the time to exit
from the treatment phase and the secondary efficacy variable as subject’s
preference of treatment phase based on perceived benefit.

v

Wi



NDA 20-612, Hind Health Care - Lidoderm DDS (5% Lidocaine patch) Page 7

2. Results
(1) Patient pr(;’ﬁle (Attachment 1)

The sample population was consisted of male and female subjects (8 males, 13
females, and gender not reported for the rest of the group) age ranging from 65 to
97 (mean age at 77).

Prior to the start of the first treatment phase, there was no statistically significant
difference between the lidocaine and the vehicle-control arm in terms of the length
of previous use of patches. Patient’s experience with lidocaine patch was 3.3
years on the average, ranging from 2.7 months to 8.5 years.

Out of the 32 subjects who received treatment, 30 completed the study. Two
patients discontinued earlier from the vehicle-control arm in the second treatment
phase: day 4 and day 6, respectively. It was due to increased pain and insomnia in
one case and rash in the second case.

(2) Efficacy

(i) Time to exit (Attachment 2. 1-2.3)

None of the patients on lidocaine patch exited the treatment phase earlier than 14
days. The differences between the two treatments in terms of time to exit were

statistically significant. And there were no discrepancies between the treatment
phases as shown in the table below.

Treatment Time to study exit
phase Patch Median: days | 95% conf. int. |P-value
First Lidocaine >14 14.0,>14

Vehicle 2.7 2.0,4.0 <0.001
Second Lidocaine >14 14.0,>14

Vehicle 6 4.0,>14 <0.001
Total Lidocaine >14 14.0, >14

Vehicle 3.8 3.0,>14 <0.001

The sequence analysis for study exit time did not indicate carry-over effects.
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(ii) Pain relief (Attachment 3.1-3.6)

The mean daily relief scores for patients on lidocaine patch were 1.2 to 1.6 points
(based on 6-point scale) higher (better relief) than those on vehicle patch. The
95% confidence intervals about the means for the treatment groups basically did
not overlap. Again, no discrepancies were noticed between the treatment phases.

(iii) Patient’s preference of treatment

Twenty-five (78%) patients preferred lidocaine treatment; 3 (9%) preferred
vehicle treatment; 4 (12%) had no preference. The difference between the active
and vehicle treatments was statistically significant at p<0.001.

(iv) Concomitant medication (Attachment 4)

About 50% patients took oral medications, such as antidepressant, narcotic and
non-narcotic analgesics, which have been commonly used in the symptomatic
treatment of PHN. There were no statistically significant differences between the
treatment groups in terms of the ratio of the number of days on concomitant
medication (oral inedication for neuropathic pain) to the number of days on
patches.

(3) Safety
(i) Drug exposure

Most patients (24 of 32) used <3 lidocaine patches (simultaneously applied) up to
12 hours in a 24-hour period for 14 days in the current study. Two patients used 4
patches and one used 5 patches. Six patients had patches on for more than 12
hours and the longest single application was 22.5 hours.

(ii) Adverse events

Adverse events were reported by one third of the patients in each group and
mostly were minor complains mild in severity. The remarkable findings
associated with the patches were local application site reactions, which were
reported by 9 (28%) patients on lidocaine and 11 (34%) on vehicle patches.
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