CENTER FOR DRUG EVALUATION AND
RESEARCH -~ -

APPLICATION NUMBER:
21-692

MEDICAL REVIEW



£RVICE,
W € 8.y,

& p/
uér"'-?,,ﬁ B i .
FDA CENTER FOR DRUG EVALUATION AND RESEARCH
" DIVISION OF ANESTHESIA, ANALGESIA AND RHEUMATOLOGY PRODUCTS: B '
HFD-170, Room 9B-45, 5600 Fishers Lane, Rockville MD 20857 Tel:(301)827-7410

DIVISION DIRECTOR REVIEW AND BASIS FOR APPROVAL ACTION

DATE: September 8, 2005

DRUG: Ralivia ER, (tramadol hydroﬁhloride extended-release tablets, 100,
200- and 300-mg)

NDA: 21-692

NDA Code: ‘ Type 3S NDA

SPONSOR: Biovail Laboratories, Inc.

INDICATION: For the treatment of modérat_e to moderately severe around-the-

clock pain requiring treatment for an extended period of time

Biovail Laboratories, Inc. (Biovail) originally submitted their application for Ralivia ER
on December 30, 2003. The reference listed drug (RLD) for this 505(b)(2) application
was Ultram. The sponsor noted that there were fourteen generic immediate-release
tramadol produets currently on the market at that time. RaliviaER was formulated with
the intention of providing once-daily dosing. The Division took an Approvable action on
this application on October 29, 2004. The approvable letter cites the following
deficiencies: » )

1. “The proposed indication.. .is not supported by the data...”

This determination was based on the fact that the indication, “.for the treatment
of moderate to moderately severe pain,” was not supported by the data in the
application. This assessment was noted to be due to the fact that the application
did not contain data from clinical trials that were similar to the trials submitted in
support of the approved referenced listed drug product Ultram, and that Ralivia
ER was not bioequivalent to Ultram. Additionally, the Division noted that the



pivotal studies submitted in support of efficacy of Ralivia ER did not actually
demonstrate a treatment effect when appropriate methodologies were used to
impute missing data in the analyses. Additionally, the pharmacokinetic profile of
Ralivia ER suggested that the product would not be appropriate for the treatment
of acute pain, which is included in the indication for the RLD.

2. The analyses of the safety data submitted in the ap‘plicé"tsignﬁ-were inadequate.

All events were not included in the ISS, and an apparent increase in serious
thromboembolic events was noted in the flexible-dosing groups compared to the
placebo groups in the flexible-dosing-trials.

In order to resolve these deficiencies, the letter states that the sponsor must:

1. Conduct an additional clinical trial in osteoarthritis orchronic low back pain
patients that demonstrates efficacy and that supports the doses proposed in
their draft product insert.

2. Provide additional information regarding the apparent increased
thromboembolic events

3. Submit an appropriately revised package insert.

The sponsor has responded to the approvable letfer with updated safety data and a
rationale for why an additional clinical study to evaluate efficacy should not be
necessary.

Efficacy:

Four clinical trials were submitted in the original application in support of the efficacy of
Ralivia ER. '

Studies B00.CT3.014 (14) and BOO.CT3.015 (15) were double-blind, randomized,
placebo-controlled, 12-week trials of Ralivia ER in chroni¢ Tow back pain and
osteoarthritis of the knee, respectively. In Study 14, subjects were titrated to 300 mg of

study drug per day during azun-in period, and those without adequate pain relief, or with - caee

intolerable side effects, were discontinued. The remaining subjects were then
randomized to-placebo, or Ralivia ER 200 mg or 300 mg. The sponsor’s efficacy
analysis for the primary outcome measure, average change in pain intensity using a VAS
scale and employing a last-observation-carried-forward (LOCF) imputation methodology
for missing data, demonstrated a statistically significant treatment effect for the 300-mg
dose (p = 0.009) and a treatment effect that approached significance (p = 0.052) for the

- 200-mg dose. An analysis using a landmark outcome, change from baseline to endpoint,

again demonstrate a statistically significant treatment effect for the 300-mg dose, but the
results for the 200-mg dose were not statistically significant (p=0.197). The Division
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reanalyzed the data using a baseline-observation-carried-forward, (BOCF) imputation
methodology. Neither the change over the 12-week period, nor the change at 12 weeks
compared to baseline demonstrated a statistically significant treatment effect with these
more conservative, and more appropriate analyses.

In Study 15, subjects were randomized to treatment with Ralivia ER or placebo and were.
permitted to titrate to a dose ranging from 200 to 400 mg per day. Patients not tolerating
at least 200 mg per day were discontinued from the study. The sponsors analyses,
employing a LOCF imputation methodology for missing data, demonstrated a statistically
significant treatment effect (p < 0.001) for average change in pain intensity using both a
time-weighted analysis from baseline.over.the.12 weeks and a landmark analysis of
change from baseline to endpoint, employing a VAS scale. The Division reanalyzed the
data using the more conservative BOCF imputation methodology and found that only the
time-weighted analysis retained statistical significance (p = 0.021).

Study B02.CT3.021 (21) was a randomized, double-blind, placebo- and active-controlled,
dose-ranging, 12-week trial in patients with osteoarthritis of the knee and/or hip.

Subjects were randomized to Ralivia ER 100, 200, or 300 mg, or celecoxib 200 mg or
placebo. The sponsor’s analysis of the primary outcome measure, change in pain from
baseline to endpoint employing the WOMAC pain subscale and a LOCF imputation
methodology for missing data demonstrated a statistically significant treatment effect
celecoxib (p = 0.004). The effect for Ralivia ER 300 mg approached statistical
significance (p = 0.058). The Division’s analysis employing the BOCF imputation
methodology demonstrated a statistically significant treatment effect only for celecoxib.

Study B02.CT3.023 (23) was a randomized, double-blind, placebo-controlled, 12-week
trial in patients with osteoarthritis of the knee or hip. Subjects were randomized to
Ralivia ER 100, 200, 300 or 400 mg, or placebo. The sponsor’s analysis of the primary
outcome measure, change in pain from baseline to endpoint employing the WOMAC
pain subscale and a LOCF imputation methodology for missing data demonstrated a
statistically significant treatment effect for all four Ralivia dose groups (p-values ranged
from 0.002 to 0.012). The Division’s analysis employing the BOCF imputation
methodology demonstrated a statistically significant treatment effect only for the Ralivia
ER 100-mg and 200-mg doses (p = 0.013 and 0.007, respectively). =

The sponsor submitted a number of new analyses of these studies in their response to the

- approvable letter. They proposed that these analyses demonstrated clear evidence of

efficacy for their product, and that no new studies should be necessary.

Clinical Safety:

The sponsor submitted a complete reanalysis of the safety data. This reanalysis was
reviewed by Lourdes Villalba, M.D. Dr. Villalba has concluded that the safety profile of
Ralivia ER is typical foran opioid analgesic, and that there are no outstanding safety
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concerns that would preclude approval of the product. Based on my own reading of the
numerous safety reviews for this product, as well as the secondary and tertiary reviews, I
have been unable to find a basis for the concern regarding an increased risk of
cardiothrombotic events that was noted in the approvable letter.

Biopharmaceutics:

'The review team expressed concern in the first review cycle that the pharmacokinetic
profile of Ra11v1a ER would not allow for an approprlately early onset of action

of their response to the approvable letter. '

An appropriate IV/IVC model was also requested in the approvable letter. While the
Division and the sponsor have still not reached agreement on this model, Drs. Patrick
‘Marroum and Lei Zhang have provided reviews indicating that the product may be
approved without this agreement, as long as the sponsor agrees to tighten the dissolution
specifications to an appropriate degree in the interim.

Discussion:

The sponsor has provided adequéte evidence of efficacy in support of their marketing
application for Ralivia ER. I disagree with the clinical review team on this issue. Drs.
Villalba and Schiffenbauer’s filing memo (for the original application) dated December
31, 2003, concludes that “At no time did the DAAODP agree to file an application for the
treatment of moderate to moderately severe pain, or any other than [sic] the signs and
symptoms of OA.” They recommended that the application should not be filed. Clearly,
the application was filed. Nevertheless, [ think it is important to clarify that the Agency
need not reach agreement with a sponsor on the indication for a new drug prior to filing
of that application. This concern on the part of the review team was more appropriately
dealt with during the review of the application. Thus, their recommendation that the
application not be filed was 1napproprlate and would not have been supported by current
regulations or practices.
Dr. Schiffenbauer’s secondary review (page 2) of the response to the approvable letter
states that, “This reviewer believes that the response should not have been considered nor
filed as a complete response because the Division requested additional studies, and these
were not provided.” However, the sponsor’s reanalysis and contention-that the available
studies provide adequate evidence of efficacy does, indeed, constitute a complete
response. The adequacy of their proposal and data to allow for a determination of
efficacy was a matter for review.

On page 4 of his review, Dr. Schiffenbauer states:
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Although “treatment of chronic pain” is the claim that the Division

_ would grant, this reviewer believes that it is not an appropriate indication

" to be granted, based on the data in the NDA submission. Tramadol has -
demonstrated at best, marginal efficacy for only osteoarthritis and has
not provided any evidence of efficacy for other forms of chronic pain.
Indeed, it is unlikely that tramadol would be effective in chronic pair=
syndromes such as neuropathic pain or pain associated with malignancy
or fibromyalgia (although admittedly this has not been tested). The fact
that this is a 505b2 submission does not bear on the discussion since the
indication for Ralivia is not the same as the original Ultram indication.
This-afforded the Division the opportunity to request additional efficacy
studies for this new formulation. If any claim is appropriate here, it
should be for the treatment of the signs-and symptoms of osteoarthritis.
However, the efficacy of Ralivia ER for the treatment of OA has not
been robustly demonstrated. One flexible dose study (015) was_ .
successful (interpretation of flexible dose studies is problematic interms
of appropriate dosing) but two well designed trials (021 and 023) failed
to show adequate evidence of efficacy for this indication, at least based
on the use of 3 co-primary endpoints. Even if pain is the only endpoint
required for approval (for the indication of treats moderate to moderately
severe chronic pain), only study 023 is positive using LOCF, but the
results are not supported by a number of sensitivity analyses (see below
section 2.3).

Dr. Schiffenbauer’s contention that the fact that this is a 505(b)(2) application “does not
bear” on the discussion of the indication, since it is different from that of the RLD, is
incorrect. The Agency previously determined that tramadol is a safe and effective
analgesic when used appropriately. The only reason that new clinical data should have
been requested was to assure that this new extended-release formulation would continue
to provide effective analgesia, and would not be associated with any unexpected side
effects. The very fact that this is a 505(b)(2) application allows the sponsor to rely on the
Agency’s previous determination regarding the drug substance. The change in indication
would only require further clinical support if there was reason to believe that an analgesic
of this type would not work in the population for which it was proposed, or that it might
be unsafe in that population.” Neither of these are the case fot tramadol in the chronic
pain population. The fact that the product might not work in one part of that population,
(e.g., neuropathic pain patients per Dr. Schiffenbauer), is not a compelling argument to
disallow the indication or deny the use of the 505(b)(2) route of application. (In point of
fact, opioids are frequently used with significant success in chronic neuropathic pain
patients.)

An indication for the treatment of the signs and symptoms of osteoarthritis (OA) would
not have been appropriate for a product expected to treat only the pain associated with
OA. Talso disagree with Dr. Schiffenbauer’s conclusion that only Study 23 showed a
statistically significant treatment effect, no matter what imputation methodology was
employed in the analyses. In fact, using the conservative BOCF imputation methodology
5
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in Study 23, Dr. Yongman Kim has demonstrated a statistically significant treatment

effect for the 100 and 200-mg doses. In Study 15, Dr. Kim again found a statistically
significant treatment effect for the Ralivia ER group. The clinical review team has

argued that this study is inadequate to support efficacy due to its titration-to-effect

design. While I agree that fixed-dose studies are more likely to provide compelling
evidence, this type of study does-document that the product is effective and, additionally,
provides supportive “actual use” information. The average dose used in Study 15 was

270 mg, which is strongly indicative of efficacy for the 300 mg product.

Dr. Schiffenbauer notes in the Conclusion section of his review (page 13), that.
“...negative trials should not be ignored.” While I agree that the totality of the
evaluations performed during a product’s development must be considered, itisnotatall . - . _--
uncommon to see unsuccessful outcomes in treatment studies for symptomatic
indications. The studies in this application were not “negative.” The data did not trend
in the opposite direction from what would be expected. They simply did not reach
statistical significance, a not unusual finding in opioid analgesic trials.

On page 6 of his review, Dr. Schiffenbauer writes:

Imputation of large amounts of missing data is problematic in these
circumstances, and there is no “ideal” method of imputation. Missing
data is just that. We do not know how individuals would have performed
in response to the drug had they remained in the trial until the end.
Indeed, large numbers of dropouts tell us a great deal about the drugs
tolerability and AE profile and should be weighed into the decision for
approval. While this is clearly the case for an NME, even for a 505b2
application for a new formulation whose unique PK characteristics
impact the use of the product (such as for various forms of pain), it seems
prudent to consider all the data including that for safety as well as
efficacy. In a marginally effective drug with high dropout rate, the risk
benefit ratio may not be considered favorable.

Indeed, for most opioid product clinical trials we see a high rate of dropouts, especially in
trials that study patient populations with less severe pain, such as the OA population. 1
disagree that we don’t know how individuals “would have performed...” We know that
their lack of ability to tolerate the drug rendered its efficacy moot. I agree that thisis

important information; but [.do not agree that all of the data has not been considered. I e

also do not agree that the risk benefit ratio may not be considered favorable under these
circumstances. While many patients may not be able to tolerate tramadol, there is clearly
a population for which it is safe and effective. To withhold the product from that
population, because of the existence of less-tolerant patients, is hardly in the interest of
the public health. )

Thus, based on the sponsor’s demonstration that Ralivia ER is safe and effective when
used according to the product labeling, I will approve this application.
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Action: Approval

ST AC—

“Bob A. Rappaport, M.D..

Director ,
Division of Anesthesia, Analgesia and Rheumatology Products
Office of-Drug Evaluation II, CDER, FDA . - .
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Safety Review
PREMATURE TERMINATIONS DUE TO ADVERSE EVENTS

Application Type NDA
Submission Number 21-692
Submission Code 000
PDUFA Goal Date  October 31%, 2004
Reviewer Name  Tatiana Oussova, M.D., M.P. H
Review Completion Date - October 29, 2004
T Established Name =~ Tramadol Extended Release
(Proposed) Trade Name  Ralivia
Therapeutic Class  Analgesic
Applicant  Biovail -
Dosing Regimen 100 mg tablets
Indication ~Moderate to moderately
, severe pain
. Intended Population  Adults
Additional clinical reviews: Lourdes Villalba, M.D.
Carolyn Yancey, M.D.
Julia Castle, M.D., M.P.H.

Tt

Introduction

Biovail Laboratories, Inc. (Biovail) submitted NDA 21-692 as a 505(b)(2)
application for an extended-release formulation of tramadol hydrochloride
(Tramadol HCI ER) intended for once-a-day (once-daily) dosing for the
management of moderate to moderately severe pain in adults.

The immediate-release formulation of tramadol HCI was approved in the
United States on March 3, 1995 with the tradename of Ultram® (NDA
20-281) for the “management of moderate to moderately severe pain in
adults.”

This part of the review would concentrate on the analysis of premature terminations due
to adverse events related to Tramadol HCI ER and attempt to determine whether there is
any significant difference between Tramadol HCIl ER and Ultram in terms of premature
terminations due to adverse events. ISS was used to conduct this part of the review.
Individual studies safety data were not reviewed.

For the easier comparison of adverse events related to Tramadol HCI ER and Ultram
presented in this review, below is an Ultram label that reads:

Tramadol Extended Release (Ralivia)

NDA 21-692

Tatiana Oussova, M.D.
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ADVERSE REACTIONS S .
: ULTRAM was adiinisterad to' 550 patients during the double-hlind o apen-libel extension pernds e U 4 mad;cs of ehrenic
ﬂommiigmm pain, OF theso patients, 375 wor 63 years 0ld or alder. ‘Fable 7 reports e cmeldative incidence mie of sdverse Sl
ranetions by 7, 30-and 90 days for the test frequent seactfons (3% or more by 7 days). The most frguontly teporied evants
m,iﬁﬂ;‘pﬂx_ﬁéﬂﬁﬂi RGOS systen and gritrointestinal syslens. Although the reactions fsted fn the table ace folt o he Probebly
teliladto VETRAN sdministation, the-reported rates alto inclids some events i riay have Been due 1o nundedlying disenss
'ur aoneomitatmedication. The ovelalt inpidersce sates of aidverse expeiismes i iess tials were siailar for ULTRAM and e
_=amcmm*a1 EYGUPS; 1.*&’1.111\&.)1.."b with Codebie £1 (mmmp&m 3¥ymg thh codeine phesphate 30 mg) arl aspirin 325 -
; g with codidie pi‘nsphatn 34 mg: however the etk of viihdionals due madueme evenls sppesmd tobe in;,bur iethe L
ULTRAM groups. ’

Table 2 Cumulative Incidence of Adverse Resctions for ULTRAM in Chronie Trials of Nonsnali

st Paine, (M=427)

: Urtn 7.Bays Up o 30 Duys U to 9 Duys
{ Thzziomss/ Vertigo 2% ' 1% 3% -

| Nawsay S 34% E MW - - - - - AR _
1-Cargfipation 4% 38 46% o
'+ Headiche 8% ) 2% 32%

i Somm)énma C 0% 2% , 5%
| voriting o 135 I1%
| Prading 10 10% 1EX
| -AENS Stmulation® 4% s 1.8%. -
-| Asthenia 6% 1% 12%
| Sweating 0% T 9%

Tvapepsid . 5% ‘ We 13%

Dy Mowth. . 5% S uH%

[rigrrhien ¥ 5% 141%%

ACNS: sumulauau 5 4 comgiostle of nmomness,, anviety, ngitation, !remnr. smsﬁmw, esipbri, emotions) Jability-and
Tallneinations. .

:b:mde:me 1% w foss than 536, possibly cousally kelmed: this fllsvang lists adverse reavtions that ooonered with an incidence of
%10 :ms i 5% it clinicak irials, and for whichithe possibifiy of ieausel relstinrship with ULTRANM exists.

Bmig a5a W}tofe.-»MaE:xm,

Cardiuvasmktr Vnsmiﬂahm

Contral wamx mmm Asicity, Confusion, Coordination disturbane, Bxphiosia, Mivss, Nervousuess, Sieep disomder.
'G‘nsmme_: Ak Abdummal P mmmwm

Masvuiosk;elml* H) peﬁmza
: §ki_n.- Razh.

$pccml Sunses: Visnal disirhanee.

Umgcmtal Mmﬁqusa] symiploing, {Jt;mry ﬁ’eqmmg Hr;mqt retention.

}mia'gwe Jaxe tharr 1%, pmnb!ycausafémehmf e f’nﬂmvmg hsxsadvem. reactions that ocorred Wi with an wmﬂ-:ma af]sm
i {hag] Wi ntummlmats sidincveitied in ost: mmkmﬂkexpetmm

: B tiz,f AEE Wlmle* Aﬁcniezﬁai m;my‘ Allez}gm mactmn, Ana;zhvlms Death, Sui cidal tendency,” 's’eaght
' E(m, Semmnm s:mdmme (mental status change, hyperreflexia, fover, shivering, tremor, agxiaum
'dmpharws, Seizures and ccnmag

Tramadol Extended Release (Ralma) . : o 2
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Cardiovasenlar: Orthostatic hypolension, Syncogs, Tachvoardia,

Central Nervous System: Ahnormal gail, Amnesis, Cognitive dysfimetion, Depression, Difficulty in conceatration,
Hullucinations, Puresthesia, Sotzore (soe WARNINGS), Tremor,

Respiratory: Dysprea,

Skin: Stevens-Jobnson syndromefToxie epidermal necrodysis, Utticasia, Vesicles,

Specint Sonses: Dyspensia, e . C L r—

Urogenital: Dysuria, Menstenal disorder.

Uther adverse experiences, causal refationship wiknawn; Avarioty of olher adverss events were reported infraquertly i
pationts taking ULTRAM during clinical trials andfer seportod in pos-marketing oxpericnee. A causal refationship betueen

VL TRAM and these events has mot beesy deterninied. However, the most significunt events use listed Ielow as atorting
information 1o g ph} siclan. .

Cardioviscolar: Abnoimal ECO, Hypereansion, Hypatersion, animl ischemis, Paipxmunns Pulmonury edena,
Pulmonury enbatism.

Contral Nervoos Systen: Migmine, Spocch disorders. ' -
Gastroiatestinal: Gustrointestinnl bleeding, Heputitts, Stomatitis, Liver faiture.
Laboratary Abnormulitics: Creatinine increase, Blovated liver enzymes, Hemoglobin deerense, Proteinugia,

Sensory: Cataracts, Deafness, Tismitis,

Single-Dose Studies

For the subjects in Phase I Studies 2287-2, 2375, 2667, and 99105, the data
collected did not indicate which adverse event caused the subject to
discontinue from the study, therefore all adverse events reported by the
subjects who prematurely terminated are included in the section.

The table below presents pooled data from completed single-dose studies.

Table 1.

Incidence of Adverse Events ldentified and Not Identifiad in the Ultram® Label Leadmgtn .

Premature Termination: Healthy Vniunbaers, Single:Dose Studms ’

Tramadol Extended Release (Ralivia)
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Tt T ER ' D
100 mg QD 200 mg QD 00mg QD - 40Q-mgiday 200 mg'day

{N=56) {N=08) {M=58) {N=32) {N=15)

MedDRA Preferred Term n (3%} n {%) n (%) n (%} n{%)

‘Total subjects who 4{7.1) 2 {20 4{7.1) U {0.0] -- BT

prematurely temminated

due to an adverse everit

Idantifisd ' e

in the Ultram® Label . '
Constipation . _..0(0.0y GO 1{1.8) ' 0(0.0). 0{0.0}
Mausea 1(1.8) 1{1.0 2{38) 0{0.0) 1(6.7)
Yomiting NOS D (0.0 1(1.0) 2(5.4) 0 (0.0} 1(6.7)
Dizziness {excvertign) 1{1.8y ~ oo T 0(0.0) 0{0.0)
Headache NOS 1{1.8) 1{1.0) 0 {0.0) 0{0.0) 1(6.7)
Sweating increased 1{1.9} oo 0 (0.0 0{0.0) 00,0}
Hot flushes NOS 0{0.0) 1{1.0) C0{0.0) 0€0.00 0{0.0)
Blood pressure 1(1.8} Q(0.0) 0 0.0} 0{0.0} 0{0.0}
decreased - - :

Not Identified in the

Ultram@® Label :
Electrocardiogram 0 (0.0 113 0 (0.0} 0.0y a (0.0}
T wave inversion® '
Electrocardiogram 2(3.6) 0{0.0) 0 {0.0) 0{0.0) 0 (0.0}
QT corrected intarval
pralonged®

Labelis riot specific far this event.
Sourpe: 1SS Appendix F.1, Teble 1.4.4.1.4.

With the exception of electrocardiogram T wave inversion and
electrocardiogram QT corrected interval prolonged, adverse events which
resulted in premature termination from the single-dose studies in healthy -
- volunteers are identified in the Ultram® label. The conduction abnormalities
electrocardiogram T wave inversion and electrocardiogram QT corrected
interval prolonged are not specifically identified in the label although
abnormal ECG is included. -

1L Multiple-Dose Studies *

The tables below present a list of multiple- dose controlled clinical trials conducted with
the formulation intended for commercialization. All studies for the Tramadol HCI ER
program have been completed and there have been no pubhcatlons of the. data from these
trials.

Table 2. Controlled clinical trials

Tramadol Extended Release (Ralivia) ' o . 4
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Report {Pratocol) Number!
Start Date ~ .-

Locstion Unt

~Agalyml
Reporti.istings/ Study Oose Participarts Meant50 Mas/
REs . _iovestioator _ Jesiun ._mm.aut.ﬁmm_ dng) __Bevinen. ~lumion.. _Eomuisien ER .5 _C. _P. __.Rage
BOU.CT3014.TRA P03 Segar D8,PC, R, Run-in pariod N
November §, 2000 Kdulicantsr  PG,LBP Tramadol HC1 ER 100 100 mgQD 3 Waeks 000103 619 385 386 233 4784148 24205
00-300 mg Days11c3 19-50
200 mgQD
Oy 4 to Waak —2
- 300 mg QD
Weaks -2 to-1 . R E—
300 mg QD e
. Weaks-2ta 0
ttem 11 All Safely 616 616
tem 12
Double-blind period -
—--  Total entaring double- 387 385
blind .
Tramedal HCIER T 100 200 mgQD 12 Wecks 000103 129 129 87 42 4741138 ez
200mg . 20-80
—— - Tramadd HCI ER 00 _300mgQD .. . 12 Wesks 000103 128 128 85 42 485137 £4750
. 300mg 19-78
Placabo NAP 3placebotablets QD 12 Weeks 80201 180 4128 68 61 476:155 6483
20-79
BOO.CT3.015 TRAPO3 Muficenter 0B, R, OT. Tramacbl HCI ER 100 100 mg QD Days-1-3 12 Wesks 000103 124 124 61 63  @81.2t100 4282
Novamber 2, 2000 (18} study PG, 100400 mg 200 mg QD Bays 47 . 32-85
. oA Flaxibla dosing
200 mg QD
. 300mg QD —
tem 11 400mg QD
tom 12
Placabo NAP NA - 12 Waeks 000201 122 122 83 8 e15102 ° 53R
30-82
Repart (Protocol) Number/
Start Date -
Location Unt R —faatuist __ Gondey (N)
ReporifListings! Study Oosa -Participants MaantSD Mol
SBEs . _lvesthgtor __Desin _ TesimeqtGroup mu)_Ehmmm_ Jumm_.ﬁmhﬁmiﬂj__ﬁ__l’__ﬂms___ﬁamah_
.0 R uficenter J M DEKS “ B
Novembar 2, 2000 (16} study PG, PC, 100400 mg 200 mg Qo Days 47 32-85
CA Flaxibte dosing
200 mg QD
00 mg QD
tem 11 400 mg- QD
fem 12
Piacabo NAP NA 12 Weeks 000201 122 122 63 B 515102 360
30-92
Beferences:
Babul N, Noveck R, Chipman HN. Rath SH, Gana T, Albert K. A doubls-blind, i 12-wask. plaosb trial of tramadol ER i ostacarthiitis of the knee. [Poster] 2002 Annual Scientific

Meating of the Amarican Collepa of Rheumatology: Octobar 24-29, 2002; Naw Oreans, Louisiana, USA.

Bsbul N. Gana T, Pascus! L, Albait K. Rapid titration with: tramsdol ER in-chronic pain o itis: & i placebo- cliical trial. Pastéd 22nd-Annus| Scientific Meating of the
American Pain Sociely; March 20-23, 2003: Chicaga, linok, USA -

Tramadol Extended Release (RallVla)
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Raport (Protocol} Numbar!
Start Data —

Lecation . Unt - - o _Age (yn) i
Reportiistings/ Study Dosa fici; el MpantSD Malef
CRFs investiqator _ Dasign Traatmant Group Imgd Ragimen - Ouration Fomulation ER S [+] P Renge Fermila
B802.CT3.021. TRA P03 Mutticentar OB\ R, DR, All patierts 1011 1002 b
Septamber 6, 2002 bial {72 PC. EP,
investigaicrs] PG, OA Tramsddl HCIER 100 mg 100 100 mgQD 12 Weeks 010208 202 201 107 94 505:1047 847
02C139 31-79
fem 19 310705
bom 12
Tramsdd HCIER 200 mg-— 100 100 mg QD Deys 1-4 12 Weeks 010206 203 190 109 90 G.04587 75124
200 mg QD - 02C139 S S r— 38-80
@075
Tramadcl HCIER 300 mg 100 100 mg QD Days 14 12 Weeks 010208 201 189 101 98 5B.7:114% 761123
200 mg QD Days 59 02C130 217
. 300 mg QO 010705
Celacoxib 208 mg ! 200 200 mg QD 12 Weaeks 345667-043 203 202 135 67 §0.0+11.28 "M
34567-050 20-30
34567-065 -
Placebo NAP NA - 12 Wecks Tramgdd: 202 207 103 97 53941163 83nar
—— . . . -~ - - 020807 20-80
Celectxb:
34567-042
34867-049
34567064
Report (Prolacol) Numbar
Start Data —
Location Und ~Baa {yrs}
Repo/Listings/ B Study Dosa il MeaniSD Naof
CRFs |mvestigator __Dssign Trmatment Group mg) Regimen Ouration Formulsfion ER _ 5 [ P Range Famala
B CT3.023 THA P03 Wuliceniar TS TG D6 Allpatants - g T 1017
August 21, 2002 69 PC; PG,
inveetigators] QA Tramadd HGIER 100 mg 100 100 mgQD 12 Wecks a2C139 203 202 120 82 5344109 764126
Ram 11 . 22-74
ftem 12
Tramaddl HGI ER 200 mg 100 100 mg QD Days 1-4 12 Weeks 02G139 203 201 116 85 50.1499 73n28
. 200'mg QD 33-74
Tramaddl. HCI ER 300 mg 100 100 mgQD:Days 1- 4 12 Weeks 12C138 204 201 104 97 535494 921119
200 mg QD Days 55 28-74
300 mg QD .
Tramadd HCI ER 400 mg 100 100 mg QD Days 14 12 Weeks 02C138 205 202 103 - 99 - 584497 85n17
- -200 g Q0 Days 52 27-74
300 mg QD
Days 10-14
400 mg QD
Piscebo NAP NA 12 Wecks 010705 205 205 115 90 554498 54141
. 20807 25.73
Table 3.
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Cusulatire Incidesce of Prenature Discantinuation Over Tine Due to Adverse Bvemts .. .. . -
All Double-Elind Studics

--------------------------------------- Trasadal HEE B enee o v

Titrstion 100 ug 200 ng, 200 ng 400 ng All Dakes Plamba
. (Ha133) (N-409) (N-520) (M~5ZR) (H-202) ®-1705) (N-£T4)
Tiutng n o (%) n n (% nm ) 0w
I.H'II!]!!J'II!]IIII!!]!IH’I!Ifﬂ'!!![fI'!!!Il'f!.f!l‘ll‘ll!I[IIL{!I‘I[!!IfH‘IIJII'IIIIJIFI!!l,liflll'!!ffl]!l’[l’ﬂ!H‘IH!!ﬂ'I!J!lIl'l!]!l'l'ﬂ'!JJ'IJ'I!.I!III'!]JIIJ’}!}'![!’
Day 1 2 1.5%) 0 (¢ 0.0% 0 ¢ 0.0% 1¢ a2y 2 0.0%) 3 ( 0.2% 1 ( 0.6%)
Day 2 B { 5.0%) ( b.0%) 0 ( 0.0%) 2 ( 8.4%) 0 { 0.0%) 16 ( 0.6%) 7%
Day % 18 ¢ 7.3%) T TE( 0sm 2 ( D.BY) 1 0.8 L am 20 115 9( 1.4%)
Day 4 10 ¢ 7.5% 3¢ 0™ 5( D.om) 7 ¢ 1.3% 2 Lo 2T (LAY 10 ¢ 1.5%
Day & . 14 ¢ 10.5%) 2 ( L.TH 8 ( 1.7%) 10 ( 1.9% 2( 1.3%) (228 4 2%
Day G 16 (.12.09 5¢ 1.7%) Nz 12 ( 2.3%) G( 3.a%) 5D ( 2.8%) 16 ( 2.4%)
Day 7 16 ( 12.0%) 9 ( 2.2%) 15 2.8 18 ( 3.4%) T ( 3.8%) 65 ( 3.68) 19¢ 2.00)
Day & : - 20 (1500 20 ¢ 5.0%) ™ ( 5.9% 29 ( 5.5%) 09 45% 107 ( 608 26 ( A.9M
Day 8 24 € 1B.0%) 20¢ 5.08 32 ( 6.0%) 30 ( 5.78) 8¢ 458 NS ( 6.4% 2B { 1.29)
Day 10 24 ( 1B.08%) 20 ¢ 5.0%) 43 (- 6.2%) 30 ( 5.7%) 9¢ 4.5 1E( 65 3 ( 4.T%)
Day 1 24 ( 18.0%) 23 ( 5.7%) a8 ( 7.29 13 ( 6.2%) 10 ¢ 5.08 12 ( TU%) .3 ( 5.0 __
Day 12 26 ( 13.5%) 24 ¢ 6.0% /{749 ¥ ¢ B.6%) 0( 5.0% 131 ( 7. M [ &19
Day 13 e 26 ¢ 19.5%) 24 (. 6.0% . 41 ( .7.8%) M 7.2%) 11 ( 54% MO ¢ 7.8% I ( 5.3%)
Day 14 26 ( 19.5%) 26 ( 6.5%) 43 ( 8.1%) 4@ ( &.0%) 12 ( 5.9% ME( A.FK) 36 ( 5.4%
Day 15 26 ¢ 19.5%) 28 { G.9%) 52 ( 9.H%) 55 ( 10.4%) 19 ( 9.4%  1BD (10.0%) 37 { 5.6%)
Day 16 26 ( 19.5%) iz ¢ 7.9%) &4 ¢ 10.28) 57 ¢ 10.8%) 20 ( 9.9%) 189 ( 10.5%) 38 { K.7%)
Nay 17 26 ( 19.5%) Az ¢ 7.0%) 55 ( 10.4%) 61 ( 11.6%) 21 (1048 195 (W0.9K) 38 ( 5.TH)
Day 18 28 ( 21.1%) a2 ( 7.0%) 57 ( 10.9%)y €% ( 11.9%) 20 (11.45) 208 (11.3%) 58 ( 5.7%)
Day 19 29 ( 21.8%) 2 ¢ F.O%) 58 ( 11.0%) 63 ( 11.9%) 25 (12.4%) 207 (11.53%) 2/ ( 5.7%)
Day 20 28 ( 21.8%) 31 ¢ BNy 59 ¢ 11.78) B4 ( 12.1%) 25 (12.4%) 216 ( 11.7A) 3B ¢ 6.TM)
Day 21 29 ( 21.8%) 35 ( B.FE) 62 ( 11.7%) 68 ( 12.9%) a7 (13.4%) 221 (12.3%) 40 ¢ B.0%)
ay 72 - 23 ( 21.88) 0 ¢ 9.9% 65 ( 12.3%) BI C 15.3%) 93 (16T 2B ( 10.B%) 46 { 6:0W)
Rote: Perceutage is with respect to K, the total nunbkr of patieaks.
Cuautative Incidence of Freoature Discontinuatian Over Tine Duc to Adveres Ovents
ALl Double-Blwd Studtes
...................................... Traadol B0 BB« ol omene oL
Tatration 100 .0y 200 xg 300 ag 40D ayg AT Doscs Placcha

(N-137) (N-103) (N-524) =528 (H-ZDZ) @-1705) (K-GG4)

Timing n (%) n % ) n (% n 8 n (%) n

HIH‘I!!III!]IIIH‘!!IIII]J!IIIHHII!!I}J’II‘!!JI!HJJ’!1‘[1’!!!J'If!J.Uﬂ'I!IIl'ILIJH‘.FIIlJlﬂ'ﬂ!ﬂ'fﬂlllifﬂ'!]ﬂﬂ']!ﬂill.fﬂ'[H!Jlfﬂ!]Iff[!!.l!’!ﬂ’.l!ffﬁ!lllf

Day 23 29 ( 21.8%) AL ¢ 10.2%) 86 € 12.5%) 83 ( 15.7%) 33 (16.35) 262 ( 14.08) 4G { 6.5%)
Day 24 20 ( 21.8%) 42 ( 10.4%) 66 ( 12.5% 85 ( 16.1%) 33 (16.3%) 265 ( 14ZR) AT ( 7.1%)
Nay 25 a0 ( 22.6%) 42 ( 10.4%) 67 ( 12.7% 26 ( 15.3%) 34 (1B.8%) 258 ( HAAK) AT ( 7.1%)
Day 26 31 ( 23.2%) 42 ¢ 10.4%) &7 ( 12.7%) BB ¢ 16.7%) 3 IE.AK) 262 ( 146 AT (- TAK)
Day 27 a1 ( 29.9%) 42 ( 10.4%) €8 { 12.9%) 89 ( 10.9%) A (17.9%) 265 (148 4B { 1.7
Day 28 32 ( 24.1%) 43 CI0.7)  GR ¢ 12.9%) o0 ¢ 17.0%) 57 (IB.IE) 270 (15.0W) 4B ( 7.20)
Days 29 to 56 36 ( 27.1%) 53 {12.2%) 51 (17.8%) 1207 ( 22.7%) 55 (27.2%) A58 ( 10.9%) 58 ( B.7%)
Dayx 57 ta B4 38 ( 2R.G%) 54 (13.4%) 102 (18.7®) 1R ( %5.0%) 59 (29.28) 385 ( 20.4%) 70 (10.99)
Day 85 to- fnd . I8 ( ZB.8%) 25 (19.0%) 103 ( 19.5%) 193 ( 25.7) BD (29.7%) 368 { 21.7K) 7D (10.5%).

COMMENTS:

The incidence of premature discontinuation over time due to adverse events is lncreasmg over time and
appears to be dose-dependent (the higher the dose, the higher the incidence compared to placebo) however
it is unclear whether this difference between placebo and any of the doses is statistically significant. It is
impossible to say based on this analysis whether there is a significant difference between any of the doses.

Table 4.
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Intisence 4t Aavorae Evente Leading Po Prewature Termination sy Age

ALl Patlents

- s e Teanadol HCl ERzexacrevizaoreanzraracarsuravaranrarans
) Flaxible Placeabo After
HedDAA Body System 100 uy 200 by 300 #g 400 &y Obatng J1L Doses Placebs Trauadol Rurnein
HedDRA Preterred Tern L H 0 (% A {%y & (h) 6 (%) n % a (%) n %)
" . .
ALL Patisats <03 400 400 202 1738 I14% - 552 128
< 45 years 258 248 262 143 1329 2240 374 107
> 85 ydars 143 152 _ 138 38 4a? 80 74 n
T aes—
A1} Body Systéns
ALl Eventa 55 1 13.6%) 28 { 22.0%) 118  29:5%) 80 ( 20.7%) 588 { 32.7%} BAR ( 26.Y%) 52 ( 8.44) 18 { 12:5%)
< €5 yearc 28 { 16.9%) 25 { 18.1%} 68 ( 25.0%) 87 { 25.9%) 390 ( 28.3%) 588 { 25.3%) 37 ( 9.8%} 10 { DY
=5 85 years 27 { 186} 43 ( 28.3%) 52 ( 37.7%) 23 ( 00.0R) 178 ( 43.7%) A3 { 35.B%) 15 ( B.6Y) & | 28.68)
COMMENTS:

For all doses, the vverall incidence of adverse events leadlinig to discontinuations is higher for patients
>=65 years of age than for those < 65 years. However, placebo group shows no difference between age

groups.

Table 5.

Incidenne of Adverse Events Lesding te Prosyture Termindtlon by Geoder

ALl Patients

Flexible

Placeba After

WedbaA Body Systew 0o ny 200t 300 by 400 g Dasing AL Doses Placebo Tramadel Rufsin
YedDAA Proferred Yorm n (s n (%) n %) n (% » %) a (%) ® (&) n %)
u
ALl Patients 403 400 400 262 1736 3141 552 128
Hales 160 148 158 B s 1264 - 32 64
Feaskes 245 252 222 17 1023 1877 13 -1}
COMMENTS:
The rates of discontinuations due to adverse events appears to be slightly higher among females than
males
I Premature Terminations: All Patients

Of the 3141 patients who received Tramadol HC] ER, 876 (27.9%) had an
adverse event leading to premature termination in the studies in pain. A
patient could have prematurely terminated for more than 1 adverse event.

e w——

The incidence of adverse 'events leading to premature termination for all
patients was greater in the Tramadol HC1 ER flexible dose treatment group
compared to any other Tramadol HC1 ER dosing group.

The tables below present the incidence of different adverse events identified and not
identified in the Ultram label comparmg different doses of Tramadol HCl ER, placebo

and Ultram.

The number and percentage of all patients who had a gastro-intestinal adverse event
which was identified in the Ultram® label leadmg to premature termination are
presented in table 6 below. -

Tramadol Extended Release (Ralivia)

NDA 21-692
Tatiana Oussova, M.D.
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Table 6. , o

Incidence of Gastrointestinal-Related Adverse Events ldentified inthe Ultram® Label Leading to
Pramature Termination: All Pationts

Tramadol HCTER - ' Trarmedol

Flexible 100 mg Q0 20WmgQD 00mgQD 400 ma @D Placebo Placsbo®
MedDRA (N=1736) {N=403y-  (N=4OD) (N=400) N=202) _(N=5587)  (N=128) ©oC
Preferred Term N n{%)  n(% 0 (%) n%) _ n@  ng
Patients reporting 568 (32.1) B6(13.8)  83(20) 118{79.5) 6OQG1) 52@4) 1BL125]
at least 1 adverse —— e
event leading to
premature ) : . .
termination ~
Abdominal 0 (0.0 0f0.m @ {0.0) 1{0.3) 0 (0.0} 0 {0.0} 0 (0.0} e
distension _
Abdominal pain 7{0.49) 140.2) 0 {0.0) 1(0.3) 0{0.0) 1{0.2) 0(0.0)
NOS
Abdominal pain - - 7{0.4) 1{0.2) 1{0.3) 3{0.8) 1051~  1{02n 0.(0.0
upper : -
Abdominal ¢ (0.0) 0(0.0y 1{0.3) 0(0.0) @ (0.0 010.0) 0 (0:0)
tenderness :
Constipation 43028 4{1.0) T(1.8) 10 (2.5} 10 (5.00 1{02) 0 {00
Constipation 2 (013 01(0.0) 1(0.3) 0{0.00 0 (0.0} 0{0.0) 0{0.0
aggravated ‘ ) .
Diatihoea NOS 207 2(@ (05 _ 3{08) 205 105 102 108
Tr.amadol HCIER R TlarradaL’
Flexible .100 mg QD‘ 00mg Q0 300mg @D 400mg QD Plaosbo  Placebo®
MedDRA (N=1728) (N=403) {N=400) {N=400) (N=202)  (N=552)  {N=128)
Preferred Term n {%) _nik)  n{% (%) n (%} n (%6} 1 {36
Dry mouth 5 {0.3] T TG 5(1.9) 7.0 eF(E)] 0{0.0
Dyspepsia 1{0.1) 1{6.2 2 {0.5) 5(1.3) 010.0) 0{0.0) 0{0.0)
Dyspepsia 0 {0.0) 01{0:0 110.3) D00 0(0.0) 0(0:0) 00.0)
aggravated ] ) . o .
Dysphagia 10.1) 0{0.0) 000 0 (0.0 o @0y oM  o{0y
Fecalimpaction 0 .0} 000y 0¢0.0) 0(0.0) 105 - 000 0 (0.0
Flatilenos 3{0.2) . 040:0) g (0:0) 0{0.0) G0 - 000) 0{0.0)
Gastrointestinal 11{0:1) 0608y 0 (6.0} 0 (0.9) 0.{0:0} IR 0(0.G)
upseit o :
Natisea 167 (9.7 1600 . 2903 47 (11.8) 19(94) 5(08) . 3023
~ Nausea Sl 1402 oo 1{0.3) V@D - B0 . 0EG
Vormiting 8400 -0{D:0).. 0(0.0y. 103 000 —000 D00
aggravatbsd R S : Lo e ‘
VomitingNOS . 60 (4.6) 7*(1':7} 923 18(4.5) s'(a-.'n) e 0(&;0) 0{0.0;.

2 Includes pahenls in Study BOD. CTS 014 TRA POSwho received Tramadol HCI ER in. lhe open-| label run-in period
aind were later randomized to-placébo.

Source: 1SS AppendixF.7, Tebls 7198

Nausea, vomiting and constipation were the most frequently reported adverse
events leading to premature termmatlon that were related to gastrointestinal
disorders. : ' -

The number and percentage of all patients who had a gastro-intestinal adverse event
leading to premature termination which were not identified in the Ultram® label are

Tramadol Extended Release (Ralivia) . 9
NDA 21-692 '

Tatiana Oussova, M.D.

Premature Terminations Due to Adverse Events



presented in the table below.

Table 7.
Incidence of Gastrointestinal-Related Adverse Events Not Identifisd in the Ultram® Labal Laading
to Pramature Termination: All Patients

T TOTER ' Trarerll .
Fiexible  100mgQD 200mgQD 300mgQD 400 mg QD ~ Placeto  Placeho®
MedDRA (N=1738) (N=403)  (N=100) (N=400) (N=202)  (N=652)  (N=128)
Preferred Term n{%) n'{%) n {95} n (%) n (%) n {36} n (%) -

Patients reporting at 5698 {32.7) 55 {13.6) B4 (22.0) 1MB{Z95) 60 Q4.7 62(0.4) 16( 12.5)
least 1 adverse
event keading to

premature T o T T -
termination . - ) T
Appendicitis 0(0.0} 0¢0.0) 1(03) 000 0 (0.0 0-{0.0) 0({0.0)
Aptyalism 1{0.1) 040.0) a(0.0) 0. 0.0 0(0.0) 0 (0.0
Gastric ulcer 1{0.1) 0 (0.0} 0.60.0) 0(0.0y 0 0.0~ 0{0.0) 0(0.0)
Gaetritis NOS 2(0.1) 0¢0.0) 6(0.0) 0{0.0) 0{0.0) Q(0.0y 000
Gastro-esophageal 1(0.1) 0¢0.0) 0.0:8) 0£0.0 0.0 0(0.0) 0¢0.0)
reflux disease :
lleus 0{0.0; 0{0.0 1{0.3) . 6(0.0) 0 {0.0) (0.0} 0000
E=zcphages! reflux 10,1 0{0.0) 0.{0.0y 0{0.0) R0y 0 {0.0) 000
: o Tr'arracbl HCGI: ER o : Trarnacbb’ :
' Flexible: 100 mg Qn 700 g QD 300 mg QD 4Gﬂ mg GD Placebo P!_aoe_bn::a ’
MedDRA {N=1738) {N—403] {N=400) tN=400) {M=202) {N=552} {N=128)
Preferred Temn . n %) . n:{%3 n:{%) n{%; n{%) n{%) n{%6})
woravaed - - : - — =
Pancreatitis acute 0{0.0) 0 (0.0} 0:¢0.0) 070.0) 0.0 1(0.2) 0{0.0)
Pancreatitis NOS - 0O (VE{TR 1} B N {111 0 0.0 1 (0.5} 0'(0 D) i (0 oy

Includes patients in Study: B(I) CT3.014.TRA Pﬂtho rﬁcewed TramadalHC! ER inthe open-labgl run-ln _period
and were later randemized o placebo.

Source: 185 Appendix .7, Table 7.11.1

- COMMENTS:

More gastro-intestinal unexpectea’ adverse events not tdentzﬁed in the Ultram label occurred in the _ﬂexzble :
dose group. . : U

'Table 8.

a - -

Inmdemce of Adverse- E\ﬁams Identified in the AUltramEsLabal Leading to Premature Tenmnatmn
General and Administeation Site D:sordars All Patmnts

Tramadol Extended Release (Ralivia) : _ 10
NDA 21-692 '
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Trarmadol HCTER — — vTi'aT T

Flexible 10‘3 mg QD 200mg QD 300 mg QD- 400'mg QI Plagebo  Placebo®
MedDRA Preferred (N=1728) {M=403) {N=400) (N=400) {N=202) {N=552) (N=128)
Term n (95 n (%) n (%) n{%) n (%) n (96) n %)

Patients reporting at 568 (’372.7) 55 { 13.6) 88 {22.0 118{29.5) 80 (29.7) 52(94) 16(12.5)
leaist 1 adverse

event kading to

prematuns —

termination ’ m—

Feeling hot . 200 - 1{0.2) 2 (0.5) 0 (0.0 0 0.0 (0.0} {00

Feeling jittery 4 {0.2) 0{0.0) 00.0) (0.0 0 (0.0} 1{0.2} 0¢0.0

Lethargy ‘7(04) 0(0.0) 2{0.5) 1(0.3} 0 0.0 2{04 0(0.0y

Malaise a0 040.0} - 1(0.3) 0 (0.0 1{0.5) 00,0y 0{0.0)

Mentalstatus "=~ 1{0.1) OO 0 oo T 0{0D 0 0.0 0(0.0) 0@

changes :

Pyrexia 1£0.1} 1{0.2) 0 {0.0} 0{0.0y 0 {00 000 0{0.O

Rigors - 1{0.1} 0{0.0) gem - 103 1{0.5) €(0.0y 0 (0.0}
* Shivering 2{0.1) (0.0} 0 (0.0} 0 (0.0} 0 O.m 000y G0

Shyggishness - 0(0.0) D{0.0} 0 (0.0 2{0.5) 0{00 - 264 0.(0.0)

Weakness 12 (0.7} 0¢0.0) 4 (1.0 401 s{2s) 3 (0.5) 0{0.0

- ®  lIncludes patients in Study BOO.CTZ.014.TRA P03who received Tramadol HCI ER in'the upen-label run-in period
and were later randomized to plscebo. :

Source: {85 Appendix F.7, Tabke 7.11.1

Lethargy and weakness were the most frequently reported adverse events
leading to premature termination identified in the Ultram® label.

The number and percentage of all patients who had an adverse event leading
to premature termination which were not identified in the Ultram® label are |
presented in Table 9 for general and administration site disorders.

Table 9.

Incidanca of Adverse Events Not Identified in tha Ultram® Labal Leading to Pramaiura
Termination, Senaral and- Admmnstmtzan Sita Disorders: All Patients

Appears This Way
On Original

Tramadol Extended Release (Ralivia)

NDA 21-692

Tatiana Qussova, M.D.
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Tramerb FICTER. - Trarrador
Flexible 100mg QD 200mg QD 300mgQD 400mg QD - Placeko  Placshe®

MedDRA (M=1736)  (N=403)  (N=100) (N=400)  (N=202)  (N=55)  (N=128)
Preferred Term n (%) n (%) n (36 n (%) n (%) n (%) n (%) : o

Patientsreporting et 668 (32.7)  55( 13.6) BE(22.0) T18(20.5) ®0(20.7) G&Z2(04) - 1B(12.5
least 1 adverse
event kading to

premature [ )

termination ' emm—

ChestpainNEC .  6(03) = 1(0.2) 1 (0.3) 1{0.3) 2 (1.0 2 {04 0(0.0)

Chest tightness 101 . 0¢0.0) 0 {0.0) 0 (0.0 0 0.0 1{0.2) 0{(0.0)

Fall 101 00.0) 0 {0.0) 0 £0.0} 1{0.5) 0(0.0) 0 (0.0

Fealing abnomal 5{0.3) a{0.m 0 (0.0) 00.0) 0 (.0 1{0.2) 000

Feeling hot and cold— ~ 0 {0:0) 0(3.0) - 0(00) - 0{.0 1{0.5) 0(0.0) 0.(0.0} _
General symptom 1{0.1) 0{6.0} 0 {0.0} 0 (0.0} 0 0.0 00.0) - 0.00.0) o
NOS

irflusnza like liness 2 {0.1) 0(0.0) 1(0.3) - 0(0.6) 0 (0.0} 0 (0.0} 0{0.0

Joint swelling. 1{0.1) 1(0.2) 0 (0.0} 1 (0.3 0 {0.m 1(0.9 0{0.0)

Dederma lower limb 1{0.1) 1(0.2) 0 {0.0) 0 £0.65 0(0.0) _ 000} 0{0.0}

Pain exacerbated 00 - 0(0.0) {00y . 0.0 0{0.0) 1(0.2) o{0.0)

Pain NOS (0.0 060,00 0(0.0 20:5 0 0.0) 0(0.0} 0.(0.0)

Peripheral swelling 101 16 0 {0.0) 0 10.0 0-(0.0) 1¢0.2) 0.0}

Piting edema 0(0.m (0.0} 1{0.3) 00.0) 0O.m 0.{0.0): 8{0.0)

& Includes patlents in Stud} BOO.CT3.614. TRA P03wha recelved Trarmadol HCI'ER in the apen- Iabel run-in perlad
and were later-randomized fo placebo.

Source: 158 AppendixF.7, Teble 7.11.1.

Fatigue was the most frequently reported adverse event in all dose groups
leading to premature termination for general and administration site
disorders.

The number and percentage of all patients who had an adverse event leading
to premature termination which were not identified in the Ultram® label are
presented in Table 10 for infections and infestations.

Table 10.

Incidence of Adverse Evenls Mot identified ity the Ultram® Label Leadmg to Prematurs
Temunatmn, Infnctmns and Infostations: All Patients . ‘ e —

Appears This Way |
On Original . -

Tramadol Extended Release (Ralivia) 12
NDA 21-692

Tatiana Oussova, M.D.
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Tramadal HCIER Tramadolf
Flexible 100mg QD 200mg QD 300mgQD 400mg @D Placsbo  Placebo®
MedDRA {H=1726) {N=403) {N=400) {fN=400) (N=202) {N=552} {(N=123)
Preferred Term n (%) n {%) (%) n (%) n {%) n {(3) n (%)
Patieri: Feporting 588 (32.7) 56 ( 13.6) 88 (22.0) 118295y - B0(29.7) 62{34)  186(12.5)
at least 1 adverse '
event keading to
premature - oo
termination
Cellulitis - 2@41 .. 2{0.0) 2 (0.5) 1(0.3) 0.0 D{0.0) 900
Gastroenteritis 101 0.0y 0{0.0) 0{0.0 D {0.GY 0 (6.0} 0¢0.00
helicobacter :
Gastroenteritis _ ~~ 2{0.1) 0oy - om0 o@Ee 0 (0.0} 0{0.0) X ()]
- NOS
Gastroenteritis 0 (0.0} 0{0.0) 0{0.0) 1(0.3) 0 (0.0} 0{0.0} (0.0}
viral NDS - )
Gingivitis mfectlon G {0.0) 0(0.0) 0 (0.0 0(0.0) 0 0.0y 0 (0.0} 110.8)
NOS . i ;
Herpes zoster - 0 (0.0} 0{0.5) 1(0.3} 0{0.0y 0.0y~ 1{0.2) (0.0
Influenza 2401} 0{0.my 0 {0.0) 00.0) 0 (0.0} 0.0 “0{0.0y
Nasopharyngitis 0 (0.0} 0(0.0) 1{0.3) a(0.0y 0 (0.0} Q0.0 a{n.o
Osteomyelits a{0.0 0.0 1{0.3) oo 0 (0.0} 04{0.0) oo
NOS .
‘Ciitis media NOS 00.0) 1{0.2) 0{0.0) 060.0) - 0.0 (0.0} G
Pharyngitis NO& a{0.0 0(0:0) a {00 6(0.0) 000 1(8.2) 0{0.0)
Prneumonia 0o 0 (0.0 1{D.3) 0 (0.0 0'(0.0) 0 {0.0) a0y
mycopkismal . )
Preumonia NOS 2{0.1) 0(0.0) 0 {n.0) 0(0.0) 0.0y 1{0.2) 0.0
Scabies 101 0¢0.0) 0¢0.0) - 0{0.0y 0 0.0} O‘F(G;Oj 040.0)
infestation .
Sinusits:NOS 10.1 ‘oo 00 1(0.3) 1{0.5) 0{0.0) a (0.0
Uppsr réspiiratmy 10.1y - 0(0.03 0 {2.0) . 0{R.m (0.0 0{0.8) a{.0o
tractinfestion
- NOS - . .
Urinary traet 31{0.2) 1{0.2) ' 0(0.0) G{0.0 6{0.m Q {00} (0.0
infection NOS

L Includes patlents in Study BOO: Cra.0ia. TRA P03 who recewed Tramadol HELER in the open-label ruri-in period

aind viere fater randomized to placebo.

Source; 1S5 AppendixF.7, Teble 7.11.1.

Cellulitis and urinary tract infection NOS were the most frequently reported
adverse events leading to premature termination that were related to
infections or infestations.

The number and percentage of all patients who had an adverse event leading
to premature termination which were identified in the Ultram® label are
presented in Table 11 for cardiac disorders. - '

——

Table 11.

" Incidence of Adverse Evants ldentified in the Ultram® Labial Leading to Premature Tarmmatmn,
Cardiac Disorders: Al Patmnts

Tramadol Extended Release (Ral1v1a)
NDA 21-692
Tatiana Oussova, M.D.
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Tramadl

) ) Tramadc:l HCL ER

Flexible T0mg @0 200mg QD J00mgGQD 400 myg G0 Placsbo Placsbo
MedDRA {(N=1738) {N=403} {(N=400) {N=400}) (=202 {N=552) {N=128)
Preferred Term __n{3) n (%) - (%) n {%%) n (%) n (35) n (%}
Patients reporting ~  568(327)  Gb(13.8) B8&(220) 118(295) B0L29.7) 62(94) 16(12.5)
at least 1 adverse
event kading to
prematune T [
termination
Angina pectoris -~ 1{04) - 0{0.0) 0 (0.0) 0(0.0) 0(0.0) 0{0.0) 0(0.0)
Angina unstable 1(0.1) 0(0.0 0 (0.0 0(0.0) 0 (0.0) 0(0.0) 1(0.8)
Coronary artery 0({0.0) 00.0} 0 (0.0} 0§0.0y . 0 (0.0} 1§0.2) -0 —-
dissase NOS _ = | ; L. .
Palpitations 5 (0.3} G(0.0) 2 {0.5) 1(0.3) 0 .00 Q{00 0{00; -
Sinus tachycardia 0 0.0y 0(6.0) 000y - 000.0) 1{0.5) 0{0.0) 0¢0.0)
Tachycardia NOS 2 0.1 0(0.0) 000y Q@0 - 108 ooy a0
Source: 1SS Appendix F.7, Teble 7.11.1. _

Palpitations was the most frequently reported adverse event resultmg in

premature termination for cardiac disorders.

The number and percentage of all patients who had an adverse event leading

to premature termination which were not identified in the Ultram® Label are

presented in Table 12 for cardiac disorders.

Table 12.

Incidance of Advarse Events Not identified in the Ultram® Label Leading to Premature
Termination, San_ﬁa'c Disordars: All Pationts
— Trmadol O ER ' Traredl
Flexible 100 mg G0 200my Q0 ©300mg QD  400mg Q0 Placsbo  Placsko
MedDRA {N=1725) {N=403) {M=4086) {N=400} {N=200) (N=552) (N=128}
Preferred Term n{%j - n{%) . n{%) n{%) n (%) %) n.(3)
Pétients reporting 568 {32 T) B5(13.6) ~ 8R(220)y ~ 118(295) .60{297) 52{94) 165{12.5)
at feast 1 adverse :
event keading 1o
prematune
termiriation
Avialfbrilation 0'0.0) 00 103 000 008 008  0(0)

* Bradycardia. NGS 1-{0.1) 0{0.0) 0(0.0 1{0.:3) 0.(.01 G (0.0 0 (0.0}
Mitral valve S 0{0.0) 0{0.0) 0(0.0) 0 (0.0) 0(0.0 0(0.0)
incompetenca ) ’
Myocardial 201 R (R 0 (0.0} 0{0.0) 00 0{0.0) D {00}y
infarction C

Source: 185 ApendieF.7, Teble 7 11.1.

-

A total of 6 adverse events were reported for cardiac disorders leading to

premature terminations which were not identified in the Ultram® label including 2 cases

of MI in flexible dose group

The number and percentage of all patients who had an adverse event leading

Tramadol Extended Release (Ralivia)
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to premature termination which were identified in the Ultram® label are

“presented in Table 13 for nervous system disorders. -

Table 13. ;
incldence Qf Adverse Evants identified in the Ultram® Label Leadmg 1o Premature Tanmnaﬁon,
Nervous System Disorders: All Patients

Tramadol HCTER B rrocm—" Tramadol
Flexible 100mg G0 200mgGD  300mg QD 4D0mg G0 Placebo Placebo
MedDRA o (N=1736) (N=403) {N=400) {N=400) {N=202) {N=552) {N=128}
Preferred Term n (%) (%) n (%} n{%) n (%) n (36} n {36
Amnesia NEC (0.0} 0{0.0) 0 {0.0) T{0.3 0 0.0 0 {000 0 (0.0}
Balance impaired 3(0.2} 0{0.3) 0 (0.0} (0.0 20.0) 0(0.0) 0.0
NOS e o Lo -
Convulsions NOS 100.1) 0(0.0) D (0.6) 0 (0.0} 0.0 1{0.2) G {0.0
Disturbarce in 4{0.2) 0{0.0) 0.(0.0) 1{0.3) 0 (0.0) 0 (0.0} 0{0.Qy
sttention NEC . .
Dizziness {exc 114 {6.6} 13 (3.2} 25(6.3) 20 (7.5} 14 6.9) 6(1.1) 1(0.8)
vertigo) . ' - .
Dizziness 4{0.2) € (0.0} 1{0:3) 2 (0.5} 2 {1.0) 0 (n.0y Q0.0
aggravated ' ’ ' _
Dizziness postural 101} 0 0.0} 0(0.0) 0{0.0 0 0.0 0 {00y 0 (0.0}
Famication . 1.1 (0.0} 0 {0.0) 0 {0.0) 0(0.0) a{0.0) Q0.0 -
‘Gait sbnormal 1{0.13 0 (0.0} 0-(0.0) 0i{0.0% 0 {0.0) 0 {0.0) 0.0y
NOS :
Grand mal 1{0.1) 0{0.0) 0:40.0) 0 {0.0) 0{0.0) 0{0.0} 0£0.0
convulsian :
Headache HOS 26 {1.5) 5{1.2) B{20) 14 {3.5) 3(1.5) 204 2{%8)
Hypersomnia 10.1 0{0.0} 0 (0.0) 00.03 0{0.0) 000 000
Hypoaesthesia 3{0.2) a{0.0) 1{0.3) 1{0.% 0O - 1{(02) 0(0.01
Inereased activity 0{0.0) 140.2) 0 (0.0 200 000 0 (0.0 (0.0
Initial insemnia 0 0.0 Q0.0 - 10PN RaRi 000 0{0.0) 00.Q)
Ingominia : 0{0.0) 0.(8.0) 0¢0.0) 1(0.3) 0{0.0) 0{00) 000y
exacerbated ) _
Insomnia NEC 15 {0.9) 1{0.2) 1¢0.3) 3{0.8) 3{1.8} 0 {0:0) 1-00:8)
Jerey movement 101 o (6.0} 0{0.0) (0.0} 0.0 0 (0.0) 0:(0.00
NOS
KMernory 1(0.1) a-{0.0} 0{0.0) 0.(0.0) 0 (0.0) 0 (0.0 O ¢0.0y
impaimnerit :
Mental 1(0.1) 0 (0.0} 0 {0.03 0 (0.0) 6 {0.0) 0 {0.0j Q:0.0)
* impairnent NOS . _ : : »
Migraine - 0.0 0.(0.0) 0oy = 000 o (U 0) 1(0:2) 0.0
aggravated - . . - e : :
Migraine NOS 2{0.1) 000 0 (6.0 0 (0.0 D (©. 0) ooy 108
Myoelonic seizure -~ - 1{0.1) 0{0.0) 0 (0.0 0 (0.0 0 (D.0) D {0.0) {0
- Paraesthesis 2(0.1 £60.0) 010.0) 0(0.0) 1{0.5} 1{0.2) 0-(0.0)
NEC : :
Paragsthesia i 1{0.1) 0 {0.0) 2(0.0) (0.0 0 (0.0} 0 {0 G(0.0)
~ tongus ‘ ’ B ) _
Petit mal epilepsy 2 0.0 0(0.0) - 0{0.0) Q0.0 - 1(0.5) 0{0.0) 0400
~ Restless leg 1.1 E(iR1]] 0{0.0) (0.0 0 (0.0 0 (0.0} (0.0
synchome i ) . : - :
Tramadol Extended Release (Ralivia) 15
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Tramadol

Tramadol HCI ER
Flexible T mg 00 200 mg QD 300 mg QD 400 mg Q0 Placzbo Placebo
MedDRA {N=1725}  (MN=403) (N=40) N=400} {N=202) (N=652) {(N=128)
Preferred Term n (%) n {%) n (%) n (%} n (%} i (35 n (%)
Sedation B (0.5) 0(0.0; 0 {0.0) 1(0.3) 0 (0.0) o{0.0] D00)
Somnalence 45(2.8) 4{1.0) 8 (2.0 10 (2.5 12 (5.9) 3{05) 1{0.8)
Syncope 102 0(0.0) 1{0.3) 2{0.5) 0 {0.0) 0(0.0) 0(0.0y
Tremmor NEC 7{0.4) 00y 103} 2(0.8 000} w2y 000
Tunnel vision 101 0{0.4) 0 {0.0) 4(6.0) 0.0 0(0.0) D {0.0y
Source: 1SS AppendixF.7, Teble 7.11.1.
Dizziness (exc vertigo), headache and somnolence were the most frequently -
reported adverse events related to the nervous system which resulted in
premature termination.
Table 14.
Incidonce of Adverse Events Not ldentifiod in the Ultram® Labal Leading to Prematurs
Tormination, Nervous System Disorders: All Pationts
' Tramadol HCl ER Trarmadol
Hexble 100 mg Q0 200 mg @D 300 mg @D 400mgQD PFlacsko Placebo
WMedDRA (N=1736) (N=403) {N=400) (N=400) N=202)  (N=582)  {N=128)
Preferred Term n (96} n {36 n{%) n (%) n{%) 0 (%) ni%}
Hyporetlexia o i0.0) [(X{ii] U {0y gy 1{U.5) TR 0{u.Q)
Lacunar infarction 0{0.0y 0 (0.0 8 (0.0) 1{0.3) 0(0.0) 0 (60 0{0.0)
Nerve compression 10.1) g{om 0 (0.0} 0(0.6) 0 (0.0 0ton) 000
Source: 1S5 Appendix F.7, Table 7111,
The number and percentage of all patients who had an adverse event leading
to premature termination which were not identified in the Ultram® label are
presented in Table 15 for resplratory disorders.
Table 15.
incidence of Adversa Events Not identified in the Litrsme Label Leading to Prematurs
Tenminatlon, Respifatary Disardérs: Alt Patients
- Trarmand HolER ’ —TrEma
) Flexbie OmgaD HomgaD Somg Qo 40ng o0 Paebo  Placetio
MEIDRA {N=1T38E) (N-408)  (W-400) =400 =27 (N-ESZ (NI
Prafamed Term n (%) nEa t o ngm . Nk n %) n{%) nEs
Apnoea 0D Den) apn) - 13 o0 (5 o@D
Asihma NDS C1{Rn Do) a{n.m oj0.m 0 (@) oo oMo
Choking a{o.e 000 00 o(a 105 00 - 00
sensation
Episaxs a{n.o D (0] 0 {0.0} 0{0.0} D'0.0} -0 (0.0} 1(0.8)
Globus feeling in 1{0.1) D{DG) o{D.0} 010.0) 0 [Q0) a{o.0) 0[.g
prannx . : ’ -
Nasal passage 409 0Ea 0{0.0) 0(0.0) 000} o@D . o@g
{iritation :
Rhlnarhoes -0{n.0j D (00) 0 (0.0} 1(0.3) 0 (0.0} 0(0.0) 0 (0.0)
SirLis pain 1{0.14) DY) a{0.0) o{0.0) D00} 0(0.0) 0 0.0}
Veiieezing 0{0m o 1(03) o(0.0) ooy 0O  omEeg
Yawnhg 0{0.0) 000 0{00y . 2{05) 0 @O 0 (0.0) 0Q.0)
Soace (55 ADpeIR T 7 TR T T1Y, ' i
Tramadol Extended Release (Rallvxa) 16
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The majority of respiratory-related adverse events leading-to premature _
termination were not identified in the Ultram® label with the exception of
dyspnea NOS.

The number and pércentage of all patients who had an adverse event leading
_to premature termination which were identified in the Ultram® label are...
presented in Table 16 for skin disorders.

Table 16.

Inckience of Advrerse Events Identifled In the Hitram® Label L eading to Premature Terminatton,
Skin Discrders: AIfFatisnts : T T

Tranead Hel BN ] S TameEy
fledbls DM @D 200mgQD  sMmgud  4mgo0  Paceba  Placeto
MedDRA Preferred  (H=1738)  (H=403)  (N~400)  (N=d00)  (N-20%) (N-G52)  (H=1Z8}

Tam n ) n Q&) n (%) n{%) n %) n (%) n (3%}

Tenmaiis sIBme (IR [55] a(D.0) Teaa) 0 @.q o(eE  G@.0
Dermalits cantact 1.9 Do) 0{D0) 0.0} DEE T DEEm 000
Denmaitls NOS 1540.8) 2085 a{0.8) 1{0.3) 105 070.0) o)
Nght swests 1) 0 [00) 0{0.0 0(0.03 000 6{0:0) 0 [0
Prurtius NOS 21 ¢1.2) B(1:5) A4{1.0) 6(1.5) 2010 oD o
Rash generalzed 1.1 LYTe ] a{0.0) 0.0 00 00l - RO
Rash macukpapulr D 00) 0RO 1{0:3) o{0:0) 0(@q) ooy opO
Ragh prutiic 104 [ipaTs ! 0(0.0} 0{0.0} (i de] G608 oo
Swealngincreated 16 (0.9) 109 0{0.0§ 4(1.0) 1(o.5 a0 ooy

Uil NOIS 109 0:0) 1{0.3) 1¢0.3) 2(1.0) oo Q0

Satrca: IS5 Appendix F.7, Tatbe 7.41.1.

Dermatitis NOS, pruritus NOS, and sweating increased were the most
frequently reported adverse events related to skin disorders which resulted in
premature termination.

The number and percentage of all patients who had an adverse event leading
to premature termination which were not identified in the Ultram® label are
presented in Table 17 for skin disorders.

Table 17.
Appears This Way _
On Original L -
Tramadol Extended Release (Ralivia) ' 17
NDA 21-692 :

Tatiana Oussova, M.D.
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lnc{denr.e iof Adverse Events Not idenfiffed in the Uttram® Label Leading to Premamre - -
" Termiration, Skin Disorders: All Pattents

Tramata FGl ER Tramadol
Fiaxibie 0MgOD 20nyGD S0mgad 40mgGD | Plaebo  Plscsbo
NedDRA_ {N-1738) {N=d40a} {N~400) {N=100) MN-202)  (N-652y  (N=128)
Frafemad Term n %) n (%) (%) n{) n g 1%} )
Alopacia 1{0.1) 000 0 (0.0} 0(0.0y 0.0} [ECE] 0{0.0)
Clamminess 2{0.1) o (00) 0{D:D) o{a.qy 0 () 0(0.0) 0{a.0)
Conlusion 0(0.0) 004 140.3). 0{0.0) 0(2.0) 000 000
Enthema NEC 0(0.a) 0100 010.0) 0{0.0), 1 (0.5} 000 Q[0 <rrimcme
) ) Tramaoct Kol ER TrRmaIR
Flaxibiz j00mg G0 Mong@D  s0mgaD  dmmgeD | Faceba Plcebo
MedDRA {N~1736) {H=40) {N=403) (N-400) M-207)  (N-ES2)  (H-128)
_Pra‘rewad Term (38) (263 1 (%) N (%} %4 n{%) . D {3%)
Eyeid ederna T(04) o0 0(0.0) 0(0.0) Y] o0 C 0.0

Pllearartion T 0.0y pEO ol A3 7 g n{n.m Q{0

Sowce: ISS Appandk F.7, Talée 7911

A total of 7 adverse events leading to premature termination related to skin
disorders, which were not identified in the Ultram® label, were reported.

The number and percentage of all patients who had an adverse event leading
to premature termination are presented in Table 18 for vascular disorders.

Table 18.

incidence of Adverse Events Identifled in the uitrame Labet Leadmgm Premature Termination,
Vescilar Cisorders: Al Patlants

Tamadal: HEl ER Trarmaoc
Fiitie 00mgOD 20MmgGn HOmgaD 400nmgGD  Paceto  Plhceho
nRdDRA (N=1738) {H=408) (N=d00)  (N~400) M=202) (N=5523 (M=-128)
_Frefered Term {5 n.ea) ni{%) (%) nee:. N n s

FusHng 1B (11 4 (14 a(1.5) T{1.8) 5(25) 108 000}
Hak Tushes NCS 7{0.4) pEO - {3 1403 D0 D {D:0) 00.9)
‘Hypartension a{0.0) 0.0 1{0.3) 2{8.5) oo 0{0.0) 0.0
aggravaied o
Postural 2¢0.1y 000y 3¢0.8) G(0.0) (1.5 {0 1.0.8)
Hypolension

Vesodialation 3{0.2) ¥ (o) o {00 103 - ooy . D@D 0{0.0)

Source: ISS Apperdic F 7, Table 7.41.1_

Both flushing and postural hypotension were reported more frequently than
any other vascular telated adverse event which resulted in premdture
termination. '

The number and percentage of all patients who had an adverse event leading
to premature termination which were not identified in the Ultram® label are
presented in Table 19 for vascular disorders.

Table 19. _ : ' -

Tramadol Extended Release (Ralivia)
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ncldence of Adverse Events Nat identified In the Ultram® Label Leating to Prematire

Ternmination, Vascular Disorders: &l Patlents

Trarnadol HQ ER

Tramadol

Flexitle WIMGRE 200mgQAD  30mgaD A6mgeD FAacebo  Placeho -
MedDRA {N=1738) (N=4C3) (N=400) {N=400) N-202) (N=552) . (N~12Z8)
Prefamed Tem n %) n{55) 0%y %) n {3) n (%) n (%)
Panpherd 101 D) (0.0} 010.0) 0 [03) D(D.0) 0§0.G)
schEmia NOS i
Thromboptiebils 0 (0.0) DEOO)  _ 1403y 0@ [ifuls)] 0(D.g) O (0.0§ -
deep . } - s

Satwea: ISS Appendty .7, Taba 7.31.1.

Peripheral ischemia NOS and thrombophlebitis deep occurred in 1 patient
each and led.to premature termination. .

IV.

Premature Terminations: All Patients With Chronic Pain
(All Double-Blind, Placebo-Controlled Studies)

A total of 429 patients (Tramadol HCI ER, 368 patients; placebo, 61 patients)
in the double-blind, placebo-controlled studies had a non-serious adverse -
events leading to premature termination.

The number and percentage of patients who had an adverse event leading to

premature termination in 1% of the patients in all Tramadol dose groups in the double-
blind, placebo-controlled studies are presented in Table 20 and in Appendix #1.

Table 20.

Incidance of Advarse Events idanttfled in the Uitrani® Labst Laading o Pramatuns Termination. o
1% otPatients: AllDouble-Biind, Placeba-Cornitrolied Studiss

Tranadd HU ER T i
ETT 1amgQl 00Wg QD | 300mpan  400mg QD Pargho
{N=133) {N=4D3) (M-529) {N=528) (N=202).  (N-BSH)
W=dDRA Prefarmd Tem nee n{%) n[e ngss (37 P 3]
Naisea 10 {7.5) 16 (4:0) W\(ET) 53(10.0 1\A4) A3
‘Dirziness {exevertipe) 21 (15.8) 14 (3.5) 29(5.5) . 3B{8A) S184FE) TN
Corstipation 5(38) © o A{1.0) 8(1.7) 10.01.9) 10 1ea
" Somneenos I B3 4410y B8(1.7 10(1.9). 12(58) T 408
Asthenia (faligue) oo 4010} 5{10) 1D (1.5 420 - 305
Fushing - 1(0.6) 401.0) 8{1.1) 7.8 5(2.5) 18.2)
Frurttis NOS oo 6:(1.5) 5(10) 8{1.1) 201.0) 0 (0.0 : e
Heschacha NOS 2(1.5) By B(1.5) 15(28) 3{15) 406) :
Voming NOS (3 121y 6(3:0)

741.8)

22(4.3

o:0.cy

Sourcas ISS Apipendtx £, TANES7.1.1,

Nausea, dizziness (exc vertigo), constipation, and somnolence were the most

- frequently reported adverse events leading to premature termination in the
double-blind, placebo-controlled studies.

COMMENTS:
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The incidence of the adverse events in all dose groups leading to premature dlscontmuatron from the study
~ appears consistent with the Ultram Iabel - —

V. Open-Label Safety Study

A total of 352 (33.5%) patients who.received open- -label Tramadol H(;lg_lg n

Study B00.CTOL.003.TRA P03 had an adverse event leadmg to premature
termination.

The number and percentage of patients who had an adverse event leading to _
premature termination which were identified in the Ultram® label are
displayed in Table 21 for adverse events reported for >1% of all Tramadol
HCI ER patients.

Table 21. , -

incldence of Adverse Evenls Leading To Premature Termination Seported in 2 1%
of Patients andidentified v the Uitram& Label: Open-Label, Chrovlc Low Back
Paln .

TS0l HCLER Tirsim

{N=1052)

MedDRA Prefamed Term N (%)
Patienits raporied atieast 1 advese avent léading 352(33.9)
o pramature tammination .

Miusea 101 (9.8}
Vomiting 19 (4.7)
Constipation ) 2 (@.4)
DEHness B3 (8.0)
Fushing 1 (1.2)
Crihcstasis 2 0.2y

Syncapa : 1 {11}

. Sotrca: Final CERGEY Sty Repor, Study SO0 CTOH. 008 TRA PO, Tabe 1437.3.7.

Of the 628 AEs that resulted in withdrawal from the study; 78.2% were of
mild or moderate severity. The most frequently reported adverse everits
leading to premature termination were gastrointestinal symptoms

(166 patients): nausea (101 patients), vomiting (49 patients), and-m -
constipation (36 patients).

VI CHANGES TO ADVERSE EVENT DATASET

1. Adverse Event Terms to be Added to the Adverse Event Dataset
Tables 6, 7, and 8 are copied directly from the Sponsor’s submission therefore the
~ numbering appears as in the Sponsor’s submission. -

Review of the termination. comment field versus the adverse event dataset
identified discrepancies where adverse events noted as reason for withdrawal -

Tramadol Extended Release (Ralivia) : ' 20
NDA 21-692 »

Tatiana Oussova, M.D.
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were not identified in the adverse event dataset including one patient with an

SAE (hospitalization). The changes to the adverse event dataset are

presented in Table 6. Two additional subjects who were identified in a
comparison of the adverse event dataset versus lab abnormal or dose received
comment fields are also included in Table 6.

Adverse Event Terms to be Added to the Adverse Event Dataset

VA m—

Table 6
_ Add Adverse Event Term to Adverse
Event Dataset
-Study-Site- Reason for ) _ _ MedDRA
Subject Withdrawal Dataset - . Description of the Reason investigator Term Preferred Term
003-1¢-008 Patient requested Patient gaing onto excluded Fallent going omo Systemic Lupus
withdrawal from study  medication for Lupus excluded medication  Erythmatosus _
for lupus )
003-27-001 Investigator withdrew Consistant abnormal lab Laboratory results Laharatony test
patient values since sereening abnarmal - abnormal NOS
003-71-018 Investigator withdrew Pratocol violation — elevated Elevated LFT's Liver function tests
patient LFT's NOS abnormal
014-35-044 Withdrawn duetoAE  Patient had a Non-Serious Fatigue Fatigue
Adverse Event Yeast Infection Fungal Infection
014-40-007 Investigatorwithidrew Labaratory results abnormal b Clinically significant  Liver Function
patient LFTs Tests NOS
Clinically significant  abnommal
CK level Blood Creatinine
Phosphokinase
Inereased
014-54-024 Patient requested Pt. did notfike the way the Feeling abnormal Feeling abnorimal
withdrawal from study  drug made him fee! {he didn't
give specific AE)
014-54-056 Withdrawal due to. Nausea and sweating Kicngy stone - " Caleulus Renal
. AR o NOS
021-140-014  Withdrawn:Que lo Pt: was drinking and was Intoxication - Poisohing NOS
non-conipliance admitted to hospital.
023-207-077 - Patient demanstrated - Patient demonstrated renal ~Rehal Insufficieney

renal insufficiency via
lab repoits

Insufficisncy via 1ab reports

Renal Insumersney

2 \dentified in the Dose Received comment field.
® \dentified in the Lab Abnormal comemient fleld.

2. Changes to be Made to the Existing Adverse Event Terms in the Adverse
Event Dataset - - .

Twenty-eight patients were identified as having an adverse event
corresponding to the description of the reason on the termination dataset.
Additionally, one patient was identified as having a serious adverse event.
- Those events were not marked as causing withdrawals on the adverse event
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dataset. In these cases, the reason for withdrawal was marked as ‘f)(c_s;; on the

adverse event dataset. A list of these patients is provided in Table 7.

Appears This Way
On COriginal

" Appears This Way
On Original
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Table 7

Changes to be Made to the Existing Adverse Event Terms in the Adverse Event-Dataset™ o

Study/ -
Sitel
Subjects Descriplion of the Reason ] AE Reported in the AE Database
003-06-085 Pt. uniable to tolerate dose greater than 200 mg due to Dizzinsss {excVertigo)
AE of light-headedness . .
003-44-005 Patient had a non serious adverse-event  Pain in Limb o
003-12-046 Pt requested wid from study-due toprozac & - Depression NEC
amitriptyline for depr & insomnia
Q03-76-042 “cfo feeling funny” Infiluenza Uke lliness
003-77-016 - —Ptdidn’t want to take study druqwith septro {cipro?ifor  Dysuria;
basgline UTI. Urinary Tract Infection NOS
003-83-1185 Took excluded medications for AE's Muscle Injury NOS
009-01-006 Patient vomited after first dose of study madieation Vomiting NOS
014-27-020 Patient had a Non-Sericus Adverse Event Alanine Aminotransferases increased
Aspartate Aminotransferase increased
Bload Creatinine Phosphiokinase
Increased -
Bleod Lactate Dehydrogenase increased
014-29-023 Patient had a Non-Serious Adverse Event Nausea, Dizziness {(exc. vertigo)
014-30-002 Patient had a Non-Serious Adverse Event Pruritus NOS, Vasogilatation
014-30-009 Diagnosed with ankylasing spondylitis Joint Range of Motion decreased
014-3¢-019 Erectile dysfunction® Ereetile disturbance
014-30-020 Pt states that he couldn’t tolerate side effects with Diarthasa NOS
- boswel :
014-35-047 Patient had a Nan-Serious Adverse Event

Anorgasmia

Appears This Way
On Original
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Site/ TooT
Subjects Description of the Reason AE Reported in the AE Database
014-35-044 Patient had a Non-Serious Adverse Event Nausea
014-36-017 Ptwas in a MVA 05/16701 and staﬂed.taking painmeds  Whiplash Injury;
for his pain : Hypoaesthesia;
o Paraesthesia NEC
014-36-031 Patient had a Non-Serious Adverse Event Back Pain '
014-040-016 Pt took vicedin for migraines Migraine NOS
014-55-009 Exclusion med Pt needed for gout Gout ) . -
014-567-002  "Pttook exclusionary meds (vicodin, skelaxin) to treatan  Back pain
AE : )
014-57-008 Pt had a gout flare that required excluded medications.  Gout Aggravated
014-60-017 . Nausea, WYomiting and Somnolence Somriolence —
015-08-020 Pt had a SAE of chest pains and na longer wanted to Chest pain NEC
participate in study
015-10-014 Patient brake ott in a rash Dermatitis NOS
015-14-015 Patient diagnosed with scabies and was put on the Scabiesinfestation
excluded medications by her PCP
021-132:016 Patient non-compliant with. protocol Depression aggravated
021135004 Cauitis® Cellufits
021-178-001 Subject started taking antidepressant: Anxiety NEC
021-183-072 Patient started Pamielor for depression 10 days ago Deprassion aggravated
021-183-082  Non-serious AE requiring excluded con medications Cellulitis
Joint effusion
Agthralgia
021-188-002 Pttook prednisone during last3 weeks of study dueto Back paln
lower back pain ’ :
023-207-026  Patiant non-complisnt with protacot Pain exacerbated
023-207-074 ~ Pafient non-cofriphant with protocol - Plantar fascitls
023-230-020 Wedication for depressign excluded. Depression aggravatad
 023-270-018- - Patient requested withdrawal fromrthe study Sipusitis NOS

- AE s already in the Adverse Event Database butis not marked as causing withdrawal.

3.

Changes to the Reason for Termination

Thirty-two patients were identified with the reason for termination as an

adverse event that was not marked in the termination dataset as “Subject had
- a non-serious adverse event.” Additionally, there are two patients who had

an SAE resulting in study withdrawal. The only change to the termination:

dataset is the reason for withdrawal, a listing- of these patients is provided in
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Table 8.

~ Appears This Way
On Original

Appears This Way
On Original

" Appéars This Way -
On Original
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Table 8 Changes fo be Made to the Termination Dataset -~ -
Study/ ST
Site! Reason for Withdrawal Description ofthe AE Reported in Onset
Subjects Withdrawal Dataset Date Reason the AE Database® Date
~G03-06-085 Cther GSHGIOT Pt unable 1o lolerale dose  Dizziness (exc - U2IZ3-
’ greater than 200 mgdue to  Vertigoj o001
AE of light-headedness
003-10-008  Pafientrequested 044301  Patient going onto No AE: identified=== NA
withdrawal from excluded medication for
study lupus
003-12-046 Patient requested 050201 Pt requested wid fram Depression NEC 0420101
withdrawal from study due to prozac & - —
_ study amitriptyline for depr &
insomnia
003-27-001 Investigator 02/06/01 Consistent abnamal lab Na AE identified NA
withdrewr patient values since screening
003-71-0189 " investigator 031901 Protocol violation — No AE identified NA
withdrew patient clevated LFTs
003-75-042 Patient requested 0820/02 “clofeeling funny™ Influenza Like 0810102
withidrawal from liness
study
003-77-016 Patient requested 0329/02 Ptdidn't warit to take study Dyéufia; 03/23/02
) withdrawal from drug with septro {cipro?} Urinary Tract
study for. baseline UTI. Infection NOS
003-83-015 Withdrawn due to 10!30!01 Took excluded medications  Mustle Inhjury NOS 102511
non-eampliance for AE's -
009-01-006 0322003 Patient vomited after first Vomiting NGS 03/22/03
. dose of study medication
014-30-009 Investigator 050301 Diagnosed with ankylosing - Jolnt Range of 0503/0G1
syithdrewy patient spondylitis Notion decreased

4 .

Appears This Way
- On Original
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Study!

Site! Reason for ‘Withdrawal Description ofthe AE Reported in Onset
Subjects Withdrawal Dataset  Date Reason " the AE Database® _. Date
014-30-019 Patient requested 0508/01 Study medication not No AE reported N4
withdrawal from effective and cio erectile
T study dysfunction during study -
014-30-020 Patient requested 04119701 Pt states that he cduldn't Diarthosa NGS 044201
withdrawalfrom - ... lolerate side effects with
study bowel ' i e—
014-36-017 Patient requested » 0521701 Ptwas In a MVA 05/16/01 Whiplash. Injury; 052051 -
withdrawal from and started taking pain Hypoaesthesia;
study meds for his pain Paraesthegia NEC
014-040-007 __ Investigator ‘_ 12715000 Elevated CK and LFTs No AE reported NA
withdreay patient Prior to dosing
014-040016  Withdrawn due fo 024401 Pt. took vicodin for higrane NOS 024111
non-campliance’ migraines '
014-54-024 . Patient requested G:418/01 Pt did not lke the way the  No AE repatied NA
withdrawval from drug made him feet (he
study didn't give spacific AE})
014-55-009 Patient noni- Q7/27/01 Exclusion med Pt needed Gaut g7 o7I0
compliant with for gout
protocal .
014-57-002 Withdrawn dug 1o 0607/ Pt took exclusionary meds Back pain 0524/
nion-compliance {vicodin, skelaxin) fo treat
an AE
014-57-009 Withdrawn due to 0529/01 Pt had a gout flare that Gout Aggravated 05/23/01
non-compliance required excluded
’ medications.
014-60-017 Other 050801 Mausea, Yomiting and Somnolenca 5/26101
Sormnolence
014-63-014 0611/03 Vagal Resporise, No AE reported © 06/08/03
Abdominal cramps
Nausea, No AE repartad 06/09/03
Vomiting, Dizziness, Light  No AE reportéd 0611203
“headedness, Weakness,
Headache,
015-08-020 Patient req\iested' . 0408101 P£ had a SAE of chest Chest pain NEC 02/06/01

withdrawal from
study

~pains.and no langer
wanted to participate:In

- study :

Appears This Way -
On Original ,
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Study’ _ - —
Sitef " Reasonfor Withdrawal Descriptionofthe . AEReported in Onset

Subjects Withdrawal Dataset Date Reason the AE Database™  Date
015-10-014 Investigator n207/01 Palent broke out ina rash _ Dermmatils NOS 050201

o withdrew patient )

015-14-015 Investigator 04/12/01 Patient diagnosed with Scabies infestation  G4/12/01

withdrew patiznt scabigs and was put on the
- e excluded medicafions by ) _ )
her PCP )

021-132-016 Patient non- 5122103 From §/14/03 patient on Depression 51803
compliant with prozac {exclusionary aggravated ’
protocol madication)

021-140-014 . - Withdrawndus to .. 41503 - _Pt.was drinking and was Mo SAE reporied NA
non-compliance admitted 1o hespital

021-178-001 Patient non- 040103 Subject started taking Anxiety NEC 03/06/03
compliant with antidepressant
protocol

1021-183-072 Investigator ' 05/12/03 Pstient started Pamelor for - Depression . 02/05/03
withdrew patient deprassion 10 days ago aggaravated

021-183-082 Other 041503 Noen-serious AE requiing Cel!ulitls 04/07/03

excluded con medications Joint effusion 04107103
) Arthralgia 0408/03

021-188-002 Patisnt non- 0527103 Pt took prednisone during Back pain 0522003
compliant with © . last3 weeks of study due
_protocol ) ta lower back pain

023-207-026 Patient non- 12/42/02 Got cortisona injection for Paln exacerbated 1211143
compliant with faot pain and swelling
protoeot : :

023-207-074 Patient-non- 42003 Patientreceived a Steroid Plantar fasciitis 45/03
compliant with Injection from a podiatrist -
protoeal on 4/5/03.

023-207-077  .lhvestigator 04/04/03 Pt demonstratzd renal No AE identified - NA
withdrew patient ' insufficency via fab reports

023-230-029 Other Q307703 M'edicaﬁion for depression Depression 030303

' . m;g:ludéd_ aggravated
' 023-270-018 Pgﬁent-réq@:&sied - 6126003 © - Palientfias been il with SinustisNGOS -~ - 6:"2;!;03'
© - withdrawalfrom - ) . sinus infection and low ron
study ) levels, not-associated with
o . -+ studydrug.
Conclusions

In this reviewer’s opinion, the data provided with this submission showed that the
incidence of adverse events leading to study discontinuation is consistent with the Ultram
label. However, this is not a direct comparisons between the incidence of adverse events
leading to discontinuations due to Tramadol HCI ER and Ultram and has therefore many
deficiencies and cannot be viewed as a robust assessment. _ ;
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Overall, the incidence of adverse events leading to premature termination was

greater in the Tramadol HCI ER flexible dose group compared to any other

Tramadel HC! ER dosing groups.

The number of patients who prematurely terminated due to adverse events was greater in
the Tramadol HC1 ER 300 mg and 400 mg groups compared to other fixed dose groups.
However, no pairwise comparisons were made therefore is 1mp0ss1ble"t0"say whether or
not those d1fferences are statlstlcally significant.

The incidence of premature discontinuations over time due to adverse events is 1ncreasmg
~over time and appears to be dose- dependent Iti is hlgher in >=65 age category than
among patients less than 65 years of age. =

Tatiana Oussova, M.D., M.P.H. -

APPENDIX 1
Appears Thig Way
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VOHITING HOS 7 1. 24 24w - 18 ( 4.5% 6 ¢ 2OV TA{ 4.6% 8B [ 2.8%) 0 0.0% 0t 0.0%)
GENERAL DIZORDERS AKD 10} 2.5% 17 ( 4.0% P2 ( 5,55 15(¢ T.4%) 85 [ 2.6 120 { 4.2m 17 ( 2.2%) 1( 089
ADUTNISTRATION SITE CONOTTIONS : . .
ASTHEKTA 44 Low 5 1.3%) 0( 2.5% 4.4 208 B4 0.5% I9{ 1.3 — 2{ 0.4% 1 G.B%)
CHESY PAIN MEC 1 0.29 £ 0.4y 1{ 0. 2{ 1.00 64 04w ¥ ( 049 2 4 o.4%) 0 ( 0.0%
CAEST TIGHTMESS 04 0.0% o ( 0.0% 6 ( 0.00 04 0.09 LK 1 { a.0m) 14 0.2y a( 0.o%)
Hota: A subjact éan bé éounted in #ard thas ohe coludn.
Table 6.5
Thaldénte of Adverse Everts tndmg’ ta Prébatdre Terminstien .
AL Pazisnts. Kith Baderate o Severe Pale
{Low Bagk Pain, Osteocartheitiz Paln, abdjer Chrenic Hon-Wallgrant Pais)
rrexveersvrrrravaevarrruayrs oxTRABIA] HEY BRerecmcivavervrarernirsryaixatrarraerar
Flaxible Placebo After
100 ng 200 mp 200 ng 400 =y Dosing AIL Doeet Placebo Tranadal Aua-io
HodDRs Body Systen {N=403) {Nwda0} (H=400) (n=202) {M~1700} {N=3108) {N=536) (N=126}
WedDRA Preferred Torm n (¥ n (%} n % n (%} 0 {%) n (%) n (%) n %)
FALL 94 0.0% 0 ( 0.0%) o0 { 0.0%) 1( 0.54) T 0%y 2{ 0.1%) o 0 ( 0.0%
FEELING ABNORMAL 0 ( 0.0%) G { 0.0%) o 0.0%) o { 0.0% 5[ 0.5%) 5 { 0.2% i Q0 ( D.0W
FEELING NOT 1 ( 0.z7b) 2( 0.5% " Q( D.0K) 0 ( 0.0% 2¢ 0.1y 5 ( 0:2%) 0 6§ 0.0%
FEELING ROV ANO €OLD a{ gi0y) 0 ( 0.0%) o{ 0.0% 1 0.5%) 0 ( 0.0% t( 0.08) ° 0 6.6%
PEELING JITTERY 04 0.0% 0 0.0% 0 ( 0.0%) o 0.0% & ( 0.2} 4 0wy 1 0 { 0.0%)
GERERAL SYUPTGH HOS o ( 0.0% a{ 0.04 [ 0.0%) 0 { 0.0%) 1( 0.1%) 1 00N a a [ 0.0%
INFLUEKZA LIKE ILLNESS a{ 08:0% 1{ 0.3% 04¢ 0.0%) 0 { a.0% 2 ¢ 0.1%} 31 01y a 0.4 0.0%)
JUOINT SHELLING € { 0.2%) 6 ( 0.0%) 10 0.8y o { 0.0%) 1¢ 01 3 0.¥%) 1 0 { 0.0%)
LETHARGY a{. o.0% 2 [ 0.5% 1 0. o[ 0.0% 7{ 0.A4%Y 10 ( 0.3%) 2 0 { - 0.0%)
WALAISE 2 { o.0% 10 0.3y 0 { 0.0% 1 g 0.5% 0 { 0.0%) 2¢ o.M a o { 0.0%)
HENTAL STATUS CHANGES o ( o.0%) o[ 0.0% 0 0.0 ¢ ¢ o.0u) T 0.1%) V[ 0.0%) o 0 ( 0.0%)
OEOENA_LOWER - LIWE 1{ 0.2%) 0 ( 0.0% 0 0.0% o 0.0%) 10 0.1%) 2 0.1%) [ 0.( 0.0%)
PAIN: EXACERBATED 0¢ 0.0%) 0( 0.08) 0 ( 0.0%) o ( 0.0% ¢ ( 0.0 6 { 0.0% 1 o[ 0.0%
PAIN- WS 0 ( G0 0 { 0.00) 2 ( 0.5% 0 ( 0.0% ¢ 0.0% 2 ¢ 0.1% [ 0 { 0.0%)
PEAIRHERAL SWELLING 1 0.2%) 0 ( 0.0%) 0 { 0.0%) o 2.0% 1] 6.1 2 { 6.1%) 1 6 { 0.08
PITTING. OEDEUA o ( 0.6% 1 0.0% a( 0.0%) o 0.0% a{ o0.0% 1{ 0.0%) o 0| 0.0%
PYREXEA 1¢ e.x) 0{ 0.0% @ ¢ o.0m) 0 0.0%) 1 0y 2 { a.r%) o 0 0.0%
RIGORS 0 { 0.0% 0 { 0.0%) 1 0.0%) 1{ 0.5 14 0.1%) 9 ( Gy L] 0.{ 0.0%
SRIVERTNG 0 ( 0.6Y) @ 0.0%) 0§ Ok} b { 0.0%) 2 6.1% 2 ( G.1%) ] (D¢ 0:0%)
SLUGAEZHNESS 0§ D.0%) o ( 0.0%) 2{ 0.5 0 ( 0.0% a{ o.0% 2 { 0.7%) 2 0 ( 00
REARRESS 0 { o.08) 4. LG 2 { 1oy 5( 250 2] 0.7%m 25 ( d.& 3 0. 6:0%)
HEPATO.STLTARY DLSORDERS ) 0 [ 0.0%) 1 0.3% 04 0.0%) 1{ o5y 0.4 0.0% 2 ¢ 018} 1 O 0.0%) .
CHOLECYSTITIS MiS 0 ¢ 0:0%) 6.{. 0:0%) 0 0.0%) 1 ¢ o.5% 0 0.04 1 0.0 a 0 ( 0.08) .-

Hote: A subject can be counted in mare than ome coluan.
. A
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Table 8.5
Incidence of Asvorse Evente Leadiag te Presature Terminstion
All Patientu Witk Hodarate to Severe Pain -~ - - -
(Low Back Fgin, Ostecsrthritis Psin, anps/or Chronic Non-Halignant Pain) - LR Sl

o Flexshlo _ _ Platebs After
100 @y 200 i3 300 By AQD g Dosing All Goses Placibe Tragadod Rits=in
HadORA Bady Syston H=403) 18=400) (=400} (H=202) {K=1703} (#=3108) {N=536) =126 -
HedDAA Prafir-rved Tern a3 n (%) n %y a (%Y r (%) n oy n (%) n %)
CHOLELITHIASIS 0( 0.0 10 AT 0 ( 0.08) 0 0 0.0% QY G0N .y { 0.08) 1 62w 0 ( 0.08) - -
- . AT C—
IUBUNE SYSTEW DISOMIERS 0 ( G.0% e 0.0% 8¢ 0.0% 0¢ 0.0% 1 0.1%) 1¢ 0.0% a¢ 0.0 1 0.0%
SYSTEHMIC LUPLS ERYTHENATOSUS 0 ( 0.0% o[ oov) a ¢ o0.04) 6 ( 6.0% 1 { 0.1%) 1{ 0.0% 0 o.09 D a.0w
IHFECTIONS ABD INFESIATIONS 2 0.5%  &{ 1.5% 3¢ 0.8%) 1 ¢ D50 i5 (0.9 87 { 0.0%) a( 0.6%} 11 0.8%) e
CELLULLTIS o ( a.o%) 2¢ 0.5% 1¢ 0.3 0 0.0% 2 ¢ 0.1%) 5 0.2% 0 ¢ 0.0% 0 0.0%)
GASTROEATERITIZ WELICOBACTER e { 0.0% 0 ( ©.0%) 0{ a.0% B ( 0.0% 1 [ 0.1% 14 0.0%) 0t ¢.09 0 ( 0.0%
GASTROENTERITIS XS o { 0.0% 0 ( 0.0W 0{ 0.0%) 0 ¢ 0.0%) 2{ 0.1% 2 { 0.1%) o ¢ f.0% 0 ( 0a.0%
GASTROENTEATTIS VIRAL HOS 0 0.0% o ( 0.0% i ¢ 0.9%) 0 0.0% o { 0.0%) 1§ 0.0%) 0 ¢ 0.0 0 {- 0.0%)- — e
GIXGIVITIS IKFECTION NOS 0 { 0-0% 0 { 0.0%) 0 { D.0% 0 { 0.0%) e[ 0.0% 0 { 0.0%) a{ 0.0%) 1 ( 0.8%)
HERPES ZUSTER e - 0 { 0.0% R 0 D { D.0%). 0 {. 0LO% Q¢ 0.0% 1 { 0.08) 1{ 0.2% 0 ( 0.0%)
INFLUENZA 0{ 0.0% 0-{ 0.0%) 0 ¢ ©G.0% 0 1{ G.0% 21 B.I%) 2 0.1% o{ 0.0 D 0.0% -
HASOPRANYHGITIS 0 0.08 1 ¢ 0.9% 0 [ 0.04) 6§ 0.0% 0 ¢ 0.0%) 1 0.0% 0 ( 0.0% 0 ( 0.0%
DETEOMYELITES NOS 0 { 0.0%) 1¢ 0.3% 0( 0.04 0 ( 0.0% 0t 0.0% 1{ 0.0%) a0 0.0%) 0 { 0.0% oo
OTITIS UEQLA HOS T { 0.2%) 9 ( 0.0v) 0 G.0% ¢ { 0.0% 0 ( 0.0%) 1¢ 0.0% 0 { 0.0% 0t 0.0%
PRARYRGITIS #05 a{ 0.0 a{ o.0v} 0 ( 6.08) 0 { 0.0%; a ¢ 0.0%}) 6 { 0.04) t{ 0.2% 0 [ 0.
PHEUHONIA HYCOPLASUAL a ( 0.0% 1( 0.3% 0 ( 0.08) 0 ¢ 0.0%) o 0.0 1 { 0.0% 0 0.04) 0 ( a.0%
PREUNOHTA NCS 0{ 0.0 6§ 0.0%) 0 ( .08} 0 { 0.0% 2¢ 0.1%) 2¢{ 0.3%) 1 ¢ 0.28) 0 0.0%
SCARTES INFESTATION 0 ( 0.0% 0| 0.0%) o 0.0% e ( 0.0% 1( 0.1% -1 ( 0.0%) o0¢ o.0% 0 ( 0.0%
SINUSTTIS W0S | o { 0.0%) @ { 0.0%) 1{ 0.3%) 1¢ 0.5% 1¢ 0.1%) 8¢ 0:1%) 0 { 0.0% 0 ( 0.0%)
UPPER RESPINATORY TRACT 0 0.0 0 0.0% 0 { 9.0% 0 ( 8.0v) 1( 0.1%) 14 0.0%) 0 ( C.0%) 0 { 0.0%
INFECTION ROS .
UYRINARY TRACT INFECTION MDS 1( 0.3%) O { D.0%) Q@ ( 0.0%} 0 ( 0.0% 3 0.2%) 4 { 0.1%) T [ 2.0% 0 ( 0.0%)
Hote: A subject can be counted in sore than one coluan.
Table 8.5
Theidonte of Asverze Events Leading to Premiture Teriinaticn
. ALl Patients REth Hoderats te Sevara Pain
{Low Back Faln, Oateoarthriris Pain, andfor Shronis Non.Malignant Pain}
wvsracencvararaseanasemsacass JTRRRAOT BEL ER-nxncec cmminawamaroraturasnan srnan e
Flexible Plasebs After
108 g 200 Wy 300 hy 400 #j Dosing ALL Dozes Placetis Traiiadal Atn-Lh
UedOAA Body Syrtea {H~403) {N=400) (K=400} {H=202} {R=1703) (¥-3t08) {h=518) m=128)
HoaLAA Proferred Torm n (4 n %) n (%) n %) o {%) n %) n (%) a (k)
INIUAY AXO BOISONING 2 0.5% 0 ( 0.0v) o ( 0.0% 2¢ 1.0% 10 { 0.8%) 19 [ 0.5%) 2¢ 0.8%) 01 0.0%)
ABRASION NOS A 008) | 0 0.0% 0 ([ 0.0% T { 0.5% a( o.0y 1 -0.0%) o { 0.0%) 0y a.0k)
ACCIDENT NOS 0 ( 0.0% 0 { 0.0% o ( 0.0% ¢ ¢ 0.0%) 2¢ @.1%) 2 ( 0.1%) e 0.0%) 0( 0.0%
BACK IMJURY KOS 1§ 0.2%) o 0.0%) 0 { 0.04 F{o0.5%) 0 ¢ O.0%) 2 (- 0.1%1. 2 ( B.4%) 0 0.0%
CIRTILAGE TRARY 10,299 a( &am) o { .08 & { 0.0% 0 0.0%) 1 0.0% o Q.04 D ( 0.0%
HEAD TNIHAY 0 ( 0.0%) e{ 0.04 0 604 0 ( D.0%) T e 1 0.0%) 0 ( 0.0%) 0 ( 0.0%
*HIP FRACTURE 0 ( 00w o { 0.0% 0 ( 0.0 6 ( 0.0% 14 0.1 1 ( .0.0%) 0. 0.0% 0 [ 0.0%
THJURY KOs 0 0.0% 0 ({ 0.0 at 0.0%) 0 { 0.0%) 14 0.1y) 11 0:0%) 8 ( 0.08 0 ( 0.0%)
JOINT SPRAKER 6 ( 0.0%) 0 ¢ 0.04} 0 ¢ 0.0% o { 0.08%) 1 D% 10 0ARY) ¢ { 0.0% 0 ( 0.0%
LIWg INIUAY KOS ey 0.0%) a{ 0.0v) D¢ 0.0% 0 ¢ 0.0% 0{ o.0ov 0{ 0.0%) 1 o2y o ( 0.0%
UUSCLE HNSURY KOS 0 { 0.08) 0 ( 0.0% @ 0.0% 0 ( D.0%) 1 { 0.1% 1{ 0.0%) 0 ( 0.0% o { 0.0%)
NEAVE RGOT INJURY CERVICAL 0 ( 0.0%) o { 0.0% 6 o.0% a( 0.0y 1( 0.7% 14 0.0% o ¢ -8.0% 0 ( 0.0%)
AMIPLASE INJURY o { 0.0%) 0 ¢{ 04‘0‘;) 0 ( 0.0% o (¢ 0.0% 2 ({ C.1} 2 { D.3%) e ( 0.0%) ¢ ( 0.0%
IHIGRY, POISCHING AHD 0 ¢ 0.0% 0 ( 6.0%) 1 ( oavy o { 0.0%) 0 { 0.0%) 1( D.0%) 0 p.avy 0 ( 0.0%
PROCEDURAL CGHPLICATIONS
POISONING HOS 0 ( 0.0% 0 6.0%) 1( 0.3% © { D.o% 0( 6.0% 1{ 0.0%) o 0% o[ 0.0%)
IRVESTIGATIONS o { 0.0% & { 5%y 8 { 2.0% 24 1.0%) 20 ( 1.7 - 45 { toak) S ( 0.9%) 7 { 5.5%)
ALANIRE AHENOTRANGFERASE 0 ( 0.08) .0 { 0.0% o ( 0.0% 0 { 0.D%} 1 o= 44 00 1. 0.2%) 1 tew)
IHCREARED . : o
ASFARYATE AMINOTAANSFERASE ~~— "0 { -0.0%) o { 0.0%) Q' 06.0%) 6| G.0%) 4 (0 0.9%) i{ 0.2%) 10 0.8%)
INCREASED : ’ :
Kote: A subjaot ¢an be casmited in mare than ohe colime; Lt
——
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Tabla 4.5
Intidence af Adverse Events Leading te Prematura Terminstion
All Patients Kith Woderare to Severe Pain - - -

{Low Baok Pain, Ostesarthritis Pain, andfor Chronic Non-Malignanl Pain} - ) e
.............................. Tromadol HEL BR-vixnasnvarsararasnararacnssnrarrararar -~
- Flexihle . _ _Mlacebo Affer
. 100 iy 200 ug 300 &g 400 wg Dozing All Doses Placeba Trapadel Run-in
UecDBA Body Syaten {tisd0 (Nwa00§ 1#=400) H=202) {N=¥702) (X=0108) (He535) (H=128} -
UeaDAA PreTerred Ters n {4} n (%) o {%y 0 (Y%} o (%) a {4} n %) n (%)
BLOGD ALKALIME PHOSFHATASE o { 0.00) D{ 0.0W ---0{ 0.0%) 0 ( 0.0 1( 0.1%) 1 o) 0 ¢ 0.0%} 01 0.0%) .-
HOS IHCREASED . - STk
BLOOD CALCIUN IMCAEASED a( 0.0%) b { 0.0% o .08 o o.0h} 0 0.0n) o 0.0%) 10 0.2%) 1( 0.B%)
BLCOD CAEATINE INCREASED 04{ 6.0% 0 0.0%) 1t 0.a% 0 ¢ 0.0% 0( 0.0%) 1 { 0.88 0 ( 0.0%) 04 D.0%)
BLOOD CREATINE PHOSPHDKINASE a{ a.0%) 1§ 0.9%) 2 { 0.5% 1L 0.5%) 3 { D.2%) 7 ( 0.2%} 1 0.2%) 24{ 1.8
TNCREASED . . -
BLOOD CAEAYIKINE [HCREASED 0[Ok Tt 0.3%) 0 0.0%4 0 { 0.0% 0 ( 0.08) 1 DON a( 0.0%) 1 0.8 T
BLOGD GLMCOSE INCREASED a( ooy 0 { 0.0% T 0. 1 ¢ 6.5% 10 0.1%) 3( DY) 8t 0.0% 0 ( 0.0%
BLOOD IH STOM o { 0.00 1 g 0.a%) o { 0.0%) 0 0:04 a ¢ 0.0y 1{ 0.8 6 { 0.y 0 ( O.o%)
8LCOD LACTATE DEHYDROSENASE 0 { 0.0%) o 0.0% 0 ( 0.0%) 0( 0.0% 3§ 0.2%) 3¢ 0.1%) 0 ( 0.0% V08 R e =
INCREASED
BLOOD FRESSURE INCAEAS! 0 ( 0.0% 0 0.0% 14 0.9%) 0 ( o.0% 3¢ 0.29) 4 0% 6 ¢ 0.0% 0 { a.c%}
BLOGD UREA IRCAEASED 0y 0.0% 1 8.5y 0 0.0% 0 0.09% 0 0.0%) 1 ( 0.0%) 61 0.0% 0 ( 0.0%
BODY TEMPERATURE INCAEASED D¢ 0.0% L 0.3 1 0. a( 0.0% D 0.0% 2 ( 80.1%) 8§ 008 04 6.0 .
ELECTROGARDIOGRAY P WAVE 0( 0.0 0 .08y B { D) o a.0%) 1( 0.1% 1 0.0%% G 0.0 0 { 0.0% -
ABNORNAL .
EMZYUE ABNORMALITY NOS a ¢ 0.0% 0 0.0v o ¢ D.0%) a 0.0% 0( 0.0% 0 ( 0.0%) 1( 0.2 0 0.0%
HEART RATE IRCREASED 0 { 0.0% 0 ( 9.0%) 0 { 0.0% o ( 0.0% 2 0.1%) 2 ( D.1%) o ( 0.0%) 0 ( 0.0%)
LABQAATORY TEST ABNORUAL HOS a( 6.0%) o { 0.0%) 0 { 0.0%} o ( 0.0% T O0.1% . 1 D.0%) 0{ 0.0%) o 0.0%)
LIVER PUNCYTON TESTS hoS D { 0.0% 0§ 0.0%) 0 { D.0% a( o.0% 2 0.1%) 20 0.1%) a ¢ o.aw ay 0.6
RED OLOGH CELL COUKT DECREASED 0 ( 0.0 0 { 0.0%) 1 ¢ D.3% 0 0.0%) 0 { 0.0%) 14 0.08) — O ( 98.0% 0 { 0.0%
WEIGHT DECABASED 04 0.0% 6 ( 0.0%) 14 0.3%) G 0.0% . 8 ( 0.2% af 0 6 ( 0.a%) Q¢ a.o%)
WEIGHY FLUCTHATION 0 { 0.0% a{ 8.0%) 01 0.0% 01 0.0% §( 0.1y 1( 0.0 at o.0% o { 0.0%
Hpte: A subject esh be sounled iR mule Lhan one Golidn.
Table 6.5
Incidence of Adverve Events Laading to Premature Termination
A1l Patients With Moderate to Sevare Pain
fLaw Bach Pain, Ostesortnritis Pain, and/or Chronic Hon-Walfgnant Pain)
............ emamenrnminnranen TERRAAGE MEL BRctarncoiotonsarasorasmasmasvarminvarns
Flaxible Placeba After
100 rg 200 7 W06 =g 400 =g Opsing ALl Boses Placebs Tranadal Runv-in
MedDRA Body Systom {N=402) {N=400% (#+400) {N=202) {H=1703} {8=3108} LR=534) (Hw128}
HeaDAA Preferred Ters n (% n (%) n {% a (%) n (% n (% n {%) n (%)
WRITE BLAOD CELL INCREASED 0 ( 8.0%) L 0.3%) Q{ 0.0%) 0 ¢ o.0k) 0f 0.0%) 1 ¢ 0.0% 0 ( 0.0% 0{ 0.0%)
HUETAROLLISN AMD NUTRITION 1 ¢ 0.2%) 41 0w 4 ¢ 1.Om ke I B PS50 3 15 ( 0.8%) 27 { 0.8% 2 ¢ a.8%) 04§ 0.0%)
DISOADERS N R - -
ANCHEXIA G ( 0.0% o[ 0.0% 4 tr.0w 2 ( 1.0%) 94 65% 15 ( 0.5% @ { 0.0%) 0 ( 0.0
APPEIITE DECREAGED NOS a( a.0% 2 ( 0.5%) ¢ { 0.0% o ( 6.0% 2 ( 0.4 4¢{ 0.%) 0 ( 0:0% 0§ 0.0%)
00T 14 0.2% o[ 9.0N) ot 0.0% 1 0.5% 2{ 0.1% 4§ ( 0.1%) 2 { 0.4%) 01 Gt
GOUT AGSRAVATED 6{ 0.0% 1 0.0%) 0( 0.0% 64 0:0% 3¢ 0.1%) 3{ 0.1%) 0 ¢ 0.0% o ¢ 0.0%)
HYPOKALAEUTA 0 { G.0%) 1 0.0%) 0 0.0%) 0 { 0:0% 6 ¢ o.0% 1{ 0.0%) o ( 0.04) 6 { 0:0%)
HUSCUEOSKELETAL, CONMECTIVE 8 ( 2.29 t(r§ 2.8%) 83 2.0% 1 { 0.5%) 25 ( 1.5%) 54 ( 1.7% 1 ( 2.7% 1 g 0.8%) N
TISEIE AHD BRHE DISOAGERS )
ASTHRALGTA 3 0.7% 5{ 1.3 0 ¢ 0.0%) 1 { 0.5%) G ¢ 0.0% 8 ( 0.8% 1¢ 0.2%) o 0.0%)
BACK PAIR 1¢ 0.2% o[ 0.0% a4 tew 0 ( 0.0%) 5{ 0.4a% 10 ( 0.5 1§ 02w 0( 0.0%)
BACK PAIN ACGAAVATED 0 { 0.04 0 0.0%) 9 { 0.0%) e ( 0.0 2 ( 6% 2{ 0.1%) o ( 0.0%) 0 ( 0.0%
BAKER'S CYST o 0.0% 1{ 0.0&) 0 ¢ 0.0%) 6 { 0.0% ot 0.04) 1 (. 0.0%) ¢ { 0.0%) 0°( 0.0%)
BURSITIS @ { o.0v) 1 ( 0.3%) 0 ¢ 0.0% 0 { 0.0R} G { 0.0%) 1 { 0.0%) ¢{ 0.0%) 0 ( -0.0%)
COSTAL PAIN 0 0.0 0 { 0.0% 0 ( 0.0%) 2 { 0:0%) 1¢ an 1 0.0% ¢ 0.0% 0°(
FISHOMVALGLA o ( 0.08) o { 0.0%) 0 ( 0.0%) 0 { 0.0% 9¢ 0.2 3 ( 0. et 0.0% 0 |
JOINT EFFUSION G { 0.0%) 1€ 0.9%) 0 ( 0.0% 4§ 0:0%) 0 ¢ oA} 1T { 0.0% e { 0.0%) [
JQINT RANGE OF MATION o { 0.0k} 0 ( 0.0) 9 ( 0.0%) e { 0.0%) 0 0.0% ¢ { 0.0%) 2 ¢ 0.0%) 16
DECREASED ’ e
JOINT STIFFRESS T T 0. 00w 177 0.3%) 1 (. 0.3%) 04 0.0% 0 ( 0087 Z( 0.1%) 1 0.7k} 0. 0.0%)
WSCLE CRAUPS { 0.2% 1 e.ay o .0.0% 0 0.0% 1( 8.1%) 3 { D.1%) o ( 6.0% 0 0.0%
Hote: A cubjoct can be ecolntad in mora thea one column.
3 - .
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Table 6.5 - -~ - -
Tasidence of Adustrse Evants Lesding to Premature Terirlhation
AlL Patients Kith Haderare To Severée Piih n R U
(Lo Back Pain, Oatesarthritix Paia, and/or Chednic Man.Makighant Pain} - . s

tetrsasxasn-rrveaxsennmavyse Framadod HCY ER..

Floxible . Plasiba After
- 100 =g 200 ng 300 ng 400 &y Doaing . (ALl poges Flaceba Trawadel Run-in
deddAA Body Systen {Ue403} {Nra00) (#2200} (He202) {H=57034 N=0108) {n=528) _(N=128}
HadDRA Preferred Tern [N n (% o 1% n (e} %) (%) n-(e) . a {3)
WUSEEE SPASMS 0 { 0.0%) ay ooy~ t [ 0.3) 0t 0.0%) 1 { 0.1%) 2 { 0.1%) t{ 0.2 0 ( 0.0%) - -
MUSCLE TWITCHING o 0.0% a{ 0.0% 0 [ 0.0%) 0 0.08) 8¢ 4.2 3 {° 0,1%y "TUF-,08) 0{ 0.0%) RO
UUSCLE WEAKRESS NOS 8 ( O.0w 2 0.0%) 0 0.08) at 0.0% 1 0.1%) 11 0.0%) 6 ( t.aY) D ( 0.0%) .
HYALGIA o { o.0%) o 0.0%) 0 ( 0.0%) D { 0.0 14 o) i( 0.0%) 14.0.2% 6. 0.0%
HECK PAIH 0 { 0.0%) 0 { 0.0 0 { 0.0%) 0 { 0.0% 2 { 6.1%) 2 ( a.tvy 1{ 0.2%) Q{ 0.0%) -
HECK STIFFHESS - 0 {_0.08) ¢ { 0.0% 1 ¢ 0.3%) 0 ¢ 0.0% a { 0.0%) t{ 0.0%) @t 0.0v) o 0.0%)
OSTEQARTIRITIS AGGRAVATED 0{ 0.0% 0 0.0% 0 ¢ 0.0%) a( 0.0% 11 0.1%) 1 ¢ 0.0%) 0 { 0.0% o[ 0.0%
OSTEQARTHRITIS HOS 0§ 0.0%) 0{ 6.0m) 0 { 0.0%) 0 { ©.0%) 1 ¢ a1y 1 (0.0 a{ 0.09 o ( a.0%)
PAIN IN LIVA a( 0.7% o { 0.0% 0 0.0%) 0 ( a.0% 3¢ 0.29) 6 ( 4.2% 2 { 0.4%) @[ a.0%)
PLANTAR FASCIITES o { 0.0%) 0 ( 0.0”} 1 06.3%) 0 { 6.0%) 0 ( 9.0%) t( Q0% 0 [ 0.0%) o[ 0.0%) e T
SEIATICA 1( 0.2%) 01 0.0%) 0 0.0% 0{ 0.0%) ¢ { 0.0%} 1{ 0.0%1 2 { 0.4%) o 0.0%)
TEMPOROWANDIRULAR JOINT -~ - - D{ 6.0%) O - 0.0%) o { -D.0%} 0-¢ 0.0%) 0 0.0%) D { 0.0%) 1 ¢ 0.2%) 0 { 0.0%)
DISORDER XOS =
YEAPOANEAHDIBULAR JOIKT 0{ 0.0% £ 0.0% e { 0.0% 0 ¢ 0.0% B ( 0.0%) t{ 0.0y 0 { 0.0% a{ 0.0%) ol
SYNORGNE .
HEOPLASUS BERIGH AKD UALIGNART 0 { 0.0%) 1 ¢ 0.3% 0 ¢ 0.0% 0 ( -0.0%) 2( 0.%) 3¢ 0.1% 1¢ 0.2% o ( 0.0%
{IRCLUDING CYSTS ARD POLYPS) | .
BREAST CANCER' 1OS 0{ 0.0% a{ 0.0%) 0{ 0.0% o ( 0.0%) 1( 0.1%) 1.{ 0.0% D 0.0%). 0 ( 0.04
COLON CAMCER NOS 0 0.0% a( 0.0% 0 0.0% 0¢{ 0.0% 1 ( 0% i{ 0.0%) o { .0.0% D ( 0.0%
OESOPHAGEAL CARCINOMA KOS 0 0.0%) T o0.5% 6 { 0.08) 0 0.0% 0 { 0.0%) t{ oamy 0 (-8.0% 0 (. 0.6%)
UTERINE FIBROIDS o 0.0% 04 G.O% 0 [ 0.0% [ 0.0% 0 ( 0.0% o oW 1 02y 0] 0:0%)
NERVOUS SYSTEW OISOROERS 23 ¢ 8.0%) 47 { 11.6%) 70 | 17.5%) 37 { 18.3%) 250 [ 14:7H) 428 { 13.8%) 181 2.0%) € { 47%)
Hote: A subject can be counted in more than one coluan.
Table 8.5

Iouidence af Adverse Eveats Lsading te Presature Terminstion
All Patient: With Hiderate To Severs Pila
(Low Back Pain, Osteoarthritiz Pain, andler Cheonic Non.Walighant Paing

tesrvesrreraceraaczvararsrar e TOARIADY HEL ERcsrzssarsnnnasemnspceivongrrsarscarverre

Flexitls ) Placiba ATter
100. my 200 ng 300wy 400 g Dbeing ALL Oosis Flatehs” Tranadsl Rua-in
NzdDAA Body Systea (H=402) {N~400} (=400} {u=202) {N=1703} {%~3108) {H=528) *(Hn128)
HedDAA ProTerred Term n (% n (%} N {% n (%) n {%) n {% a (%) o {%
MUNESTA NEC 0 ( 0.0%) 0 ¢ 0.0% 1¢ o.ah) o { D.0%) a( 604 1( 0.0%) a{ D.0% 0.( 6.0%)
BALANCE IWPAIRED WOS 0§ 0.0y 0 0.0%) o { D.0%) 0( 0.0% 3 ( 0.2%) 3 { 0.1%) o ( 0.0%) 0 0o
COKVULS1ONS %05 o { 0.6%) 0 {. 0.0%) 0 0.0%) a{ 0.0% 1 1% T { 0.0%) 1¢ 0.2%) 0 ( 0.0%)
DISTURBANGE [N ATTENTION MEC 0 o) o ( 0.0%) V(038 a( o.0% 4 { D.2%) 5 D.2%3  Q( 6.0% o (- nuo%)
DEZZINESS (EXC VEATIGH) 19 ¢ .29 25 ¢ 83%) . 30¢ 7.5k 4 ¢ €.6% 194 { B.IY W6 { 8.3% 8§ 1.4k 3 0.8%)
DIZZINESS AGGRAVATED 0§ 0.0% 11 0.3%) 2 { 0.5%) 2¢ oW 4 0:%%) 8 { 0.2%) o ( 0.0% 0 0.0%)
DIZZINESS POSTURAL ¢ { 0.0% Q[ 06k 0 { D.0%) @ ( 6.0% 1t 6.1%) t{ D.oR) o { . 0 0.08)
FORMICATION. 0 ¢ G.0% 0{ 0.0% 0 ( 0.0% 0 0:0% 1¢{ 0.1y 1 { 0.0% 6 [ 0.0%) 0( Giow)
GATT ABKORUAL HOS o { 0.0% 0§ 0.0% o ( 0.0%) 6 { 0:0%) 1¢ 0.1%) 1 [ 0:0% o 0.0% 0 ( .G.0%)
GRAND uAt COMVULSION 0 0.0% 0 { 0.0% 0 { 0.0% 0 { 6.0% 1{ 0.1%) 1 { 0.0%) o 0.0 o 660
HEADACHE NOS 5 ¢ 12w B8 { 2.0% 14 ({ 3.5% a( 1.5% 281 1.5v) S8 { T.B%) 2 0.8%) 2. 1.8%)
HYPERSORN LA o 0.0%) o { o.0% a{ 0.0%) 04 0.0% 1 ey 1{ 0.0%) 0.4 004 0.{ 0.0%)
MYPOAESTHESIA 0§ 0.0% 1 ¢ 0.9%5) 1 ( 0.3 0 0.0% 3 { 0.2 5( 0.2% -1.{ 0.2%) 0:( 007y
HYPIREFLEXTA 0 { 0.08) o { 0.0% ot 0.0%) t{ 0.5% 0.¢{ 0.0% 1 (. 0.0%) o { o008 -0 (
THCAEASED ACTIVITY 1 .2% 0§ 0.0% o { 0.0%) ot 0.0% G 0.0%). ¥ { D.0%) a{ 00w | 0
SHITIAL THSDMNIA D¢ 0.0% 10 0.9%) 0 -0.0%) a{ 0.0% a’ (. 0.0%) 1 0.0%) 6( 9.04) o
IRSOHMIA EXACERBATED o 0.0%) o[ 0.0%) F{ 0.3%) 0 0.0%) o { 0.08) 1 bW a( p.ay- 0
THEQUMEA. NEC 1( 0.2%) T 0.3% a{ 0.8%) 3 1.5% 15 ( oawy 23 { : R N 1
JERRY UOVEMERT NOS 0 { 0.0% 0 0.0% 0 { 0.08%) o { 0.0% 1¢{ 0,99 [ X 0 ¢ B.0% 0.
LACUNAR -THFARCTION - ¢ 0.0% 0 ¢ GOV t{ 0.3% 0{ 0.0%) 0 ( 0DV - 0B} O 0.0% . . 0
UEYORY IMPATRMERT 0§ 0.0% .0 O0.0%) o { 0.0%) 0¢ 0:0% (018t { 0.0% Qi 8.0% Lo
MENTAL YWPATRMENT NOS 0 ¢ 0.09 D ( Q0% O ( 0.0% o { 0.0% 1-( 0:1%) 1 ( O.0%) o1 e.0%) (
MIGRATHE AGGRAVATED o ¢ ola% 0{ 0.05) o { 0:.0%) a( o.09 ag o.ow 0 { D.o%) 1( 0% X«
- SIGAKINE NO3 o[ 0.0% 0§ 0.0%) 0 ( 000 o[ 6.0%) 2 0y 2.{ 0.1%) ¢ { 0.0% 1
ttote: A sebject can be daiinted in MArE thah ohd €OLGEE.
-
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Table 8.5 -
Incidente of Advetrse Events Leading to Brematurs Tarminatien
A1l Patichts With Hederate 16 Sevare Pain - o
(Low Back Pain, Dstecarthritiz Pain, and/or Chronic Won-Malignant Pain)

.............................. Trasadol HWEL BR-:vv=svvnavaverareumriarasavarvannmarass
- Flexible . . - - Placebo After
100 ng 200 vy Wy 400 »g Dozing ALL Donee Placeta Tranadel Run-in
HedDRA Bady Systesm {11=403) {H=400% (=400} {H=202} {N=¥703}. {#=3108) {N=536) (¥=128}
UcdDRA Proferred Téra a % "oy PRLY) a (%) K (%) a %) " ¥ 0 4%
WYGCLONIC SEIZURE o0 0.0% a{ 0.0% 0y 0.08) 04 0.0% 1 0.58) . 31 Olhicanlel 0.0% 0 ( 0%
NERVE CONPRESZION 04 0.0% o 0.0%} a1 0.0%) 0 0.0 1 014 14 D.0b} o 0.0%) 0 ( 0.0%)
PANAESTHESIA NEC 0 { 0.0% 0 ( 0.0% 0 { 0.0% 1¢ 0.5% 2 ¢ 0.1%) 3{ 0.1%) 1¢ 6.2%) e 0.0%)
PARAESTHESIA TONGUE 6 ( 0.0%) 0 ( G-0%) 8 { 0.0%) o ( 0.0% 1 ( 0.1%) 1 { 0.0%) 0 ( .0%) a§ 0.0%)
PETIT WAL EPILEPSY 0 O.0% 0 ¢ 0.0% 6 ( 0.0%) 11 0.5% 0 { 9.0%) Vi D% 8 0.0%) 0 0.0% -
RESTLESS LEG SYNDROUE —0-{ 0.0% o 0.0% 0 ( Dlo%Y a{ 0.0% 1 0.1%) 1 0.08) Q¢ 0.0%) 0 ( 0.0%)
SEDATESN 0 ( o.on 0 { v.a%) 10 0.3y 0 ( 0.0% 8§ 0.5% 9 ( 0.5%) 8 { 0.0% 0 ( 0.0%)
SOWI(OLENCE £t 1.0%) B( 2.0% 10( 2.5% 312{ S5.80%) 45 ( 2.6y 79[ 2.5% 3§ 0.6%) 1( 0.8%)
SYRCOPE 0 ( 0.0% T 0.I% 2 ( 0.5%) 0 ( 0.0%) 3 0.29 6 ( 0.2%) 0 0.0% O ( 0.0%) -
TREUOR WMEC 0( .08 . t{ 0.3% B ( 0.8%) 0 { 0.0%) 71 0.4y 11 0.4%) 14 0.2% ¢ 0.0%)
TUNKEL VISIOK 0 0.0% 81 0.0% D[ 0.4 0% 0.0% 1 0.1y t{ D.0%) 0 { 0.0y 0 ( 0.0%
PREGNANCY, PUEAPERIUM RNO 1( 0.3 o { 0.0%) a4 0.0%) a{ 0.0 0 { 0.0%) 1§ 0.0% Q[ 0.0% . o 0.0%
PERINATAL CONDITIONS -
PREGUARCY NOS 1 0.2%) 0 ¢ G.0%} 0 { a.0v% 0 { 0.0% 0 ¢ 0.0%) 1( 0.0% G { 0.0%) o[ 0.0%
PSYEHIATRIC DISORDERS S§{ $.2%) 6 ( 1.54) 1 { 3.5% T 3.5 82 ( 4.E%) 114§ 3.7% 6 ( 1.%) 11 0.8%)
ABNORMAL DREANS o 0.0%) 0 (. a.0% D 6.0%) 1( 0.5% 1¢ ) 2§ 0w 0 ( 0.0% 0§ 0.08)
ACUTE STRESS DISORDEA 6 ( 0.0% 0 ( 6.0%). D { 0.0%) o { o.0% 1{ 0.1%) 1 { 0.0% 0 0.0%) o[ 0.0%)
SETTATION a{ 0.0%) 2 ¢ 0.5% 1 { 0.9% 0{ 0.0%) 1 0.1y 4 (0.t 0 ( 0.0% o[ 0.0%)
AROHGASRIA Qo 0.0% o4 0.0% 0 { 0.0% a{ 0.0%) 1¢ 019 1 {0.0%) 0 (¢ 0.6% o 0.0%)
AHXTETY AGGRAVATED o ( 0.0% 0.( d.0%) 0 { 0.0%) 0 ( 0.0% 1( 0. T{ 0.0% 6 ¢ 0.0% 0 0.0%)
ARXJEFY NEC 1( 0.2%) 1 { 0.3%) 20 1.0% 0 ( 0.0% 1B ¢ A% 24 | G.8Y) Tt 0.2 0 ( 0.0%)
COUPLETED SUICIOE 03¢ 0.0%) 0 ¢ 0.0%) o { 0.0% @t 0.0% 1( 0.1%) T 0.0%) 0{ 0.6% 0 ( 0.0%)
Note: A subjoet can ba counted in woro than cne column.
Table 6.5
Iacidense of Adverze Events Leading 12 Premature Tefalnation :
A1l Paticnta With Uaderate Lo Sewvere Raik
(Low Back Pain, Osteoarthritia Pain, aadfor thronie Hati.dalighant Pain}
sasnresacrensercransrernrencasTEADARA] HEL ER xrervenroncoxvasonssinsnsotrsnssnmonns
Flexible Flacabe Afrer
100 g o0 wy O by 400 oy Dozing Al Dozes Flaceta Tranidel Run.Llh
HedDAA Body Systes {H=403) (M=100} {H=400} {H=202) {N=1703} (K=2108) {n=536) (N=128)
UedORA Preferred Tara Con (s 0 {%}) 0 {Ry o (%} C %) n {3y n {¥%) a {%}
CORFUSTON 1( 0.2%) 0 { 0.0%) A0 0.y 1( 0.5% 5 0.3% 8 ( 0.3%) 1 0.2% 0 .08
CAYING 0 ¢ 0.0%) 0 0.0% 0 { 0.0% 0 { 0.0%) 1] 00y 1( 0,0% 2 0.04) 0 [ 0.0%
DEFHESSTON AGGRAVATED 1 0.2 0( 0.08)° D{ 0.0 0 0.0 1 ( 0.T%) 2 0%} 2 ( 0.4% o a.0%) .
DEPHESSION HEC 0 { 0.0%) 0 { 0.0%) 0 { 0.0%) o[ 0.6%) 10 ¢ 8% 10 (0.3 e ( 0.0% 1( 0.8%)
DISOATENTATION o[ 0.0%) 1 ¢ 0.a%) 1( 0.3 a ¢ 0.8} 3 o2y 5 { 0.2% 0 0.0} o 0.0%
DYSPHORIA 0 0.0% 04{ o0.0% a( 0.0% 0 ( u.om) 1) oy 1( 0.0 e { 0.05) 0 0.0%
EMOTIONA. DISTURBANCE NO5 0( 0.0% o1 0.0% 0 ( 0.0% a( 0.0% 1 Gy 170,08 0 ( 0.0% 0 0.0%
EPHORIC NDOD 0 { 0.0% ¢ { 0.0%) 1( 0.3%) PLO0.5% 3¢ o.3% 7 ( 0.7%) ¢§ 0.0m 0 0.0%)
GENERALISED ABXIETY GISORDER 0 { o.0% o ( 0.0% a{ o.0%y a ¢ 0.0%) 1{ o.im) 14 a{ e.o0% 0f 0.6%) N
HALLUCTHATICN NOS 0 ¢ 0.0% 0 ¢ 0.0%) 1{ 0.3% 1§ 0.5% 3 0.2% 5( o { 0.0% o[ 0.0%)
HALLUCIRATION, . AUDITORY 0( DLO%} O 0.0% o ( 0.0% a¢ 0.0% 1{ oy 1} 0 ¢ 0.0% 0 0.00
HALLUCIRATION, YISUAL 0 ( 8.0 o { 0.0%) o 0.0% a¢. 0.0% 2 0.3%) 24 a( o.0% Q{ 0.0
HYPOACTIVE SENUAL BESIRE 0 0.0%) 0 ( 0.0% 04 0.0% a{ 0.0%) 2 (0.0%) 27 0 ( 0.0% 0 { Q0%
GISOADER
TRRITABILEITY Q{ 0.0% 0 { 0.0% 0 { 0.0%) 0 D.ony 1 0.2%) 4 o ( 0.0%) o ( Go%)
LIBIOD DECREASEC o { 0.0% G { 0.0% D { 0.0%) 0 { 0.0a) 1 ( 0.2%) £} o( 008 0] 008
1038 OF LIBISO 0{ 0.0%) 14 009 1¢ 0.3%) § 4 0.5 o e.0%) a o ( t.m) 0 { 0o%)
‘NDOO SWINGS 0 { O.0%) 8 0.0%) 0 { o.0%) 0. { 0.4%) o Bls) o 2 { DAY b { 0.0%)
NERVDUSNESS 2 (. 0.5%) t{ 0.8%) 3¢ 0.8y 2 (- 1.08) 9( O.5%) 17 o { U0 0 ( 0.0%)
PARIC AVTACK 0 ( 0.0%) o { 0.0%) 04{ 0.0% 6 { 0:0%) 2 ( WAk 2 6 ({ 0.0% 0 ( 0.0%)
REATLESSHESS b bR o { -0.0%) 1 ( 0.3%) 8 0.0% 3 -0 2%y + T e 0.0%) 0 { 0.0%)
AEMAL AMD URINARY DISORDERS 0 ( 0.0%) 2 ( 0.5%) a{ o.aw 0§ 0.08) 23 { ta¥) 5 28 ( 0.9% 2 { o.4%) 0 0.0%
BLADDER QBSTAUCTION 0 0.0% 0 ( 0.0v) o { 0:0% a( 0.0% 1( 0.1% 1.4 0.0%) o ( o.0% 0 C.0%
. 2 ~
Mote: A asbjact can bi oounted in sore than one eolusn.
-
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Table 8.5 .
Incidante of Adwgrsa Events Leading to Promstute Torminatiss
AL Patfcnts With Moderate to Severe Pain
(Law Boek Paln, Ostecarthritia Pain, andfor Chronic Hen.Malignani Pain)

.............................. TPABAd0L HOL EM«vcrm=sanvasmnrrmminsnsnsrrssrsnrmncssn

Flexibile PLacebo ATtaF
- 100 =g 200 5g 300 og 400 wg Dosing All Boses #lacobs Tramadel. Aun-in
HEADRA Body Systed {H=4031 (H=3a0} | (R=400} {h=202) iN=170) (#=2308) {W=536) [N=128)
¥edOAA Preferred Yora n (% TR W n % n W w (%) a (% n (%} a gy "
CALCULSS RERAL NOS 0 ( 0.0%) Q¢ GOYy~— 0 | 0.0% ¢ ¢ 0.0% 2z ( 0.1%) 2 { D% 1( 0.2%) 01 0.0%
DEFFICULTY IN MECTURITION o { 0.0% o 0.0% 2 { 0.5%) 0 ( 6.0%) S ( W3%) T [ QI o.2v) e ( 0.0%}
DYSURTA a ¢ a.04 0 0.0% o 0.0% o 6.0y 2{ 0.1%) 2 { 0.¥%) 0 0.0% 0 ( 0.0%
LOIN PAIN 4 ( 8.0% 0 0.0% o ¢ 0.0% a1 a.6% 2 { 0.1%) 2 ( 0.%%) 0 ( 0.0% 0 ( 0.0%)
BICTURITION URGENCY o 0.0% 8 [ 0.0% e ( 0.0% 6 ¢ 0.0% 1( 1% 1 0.0% 0 { 0.0% 0 0.0%
NOCTURIA 0 (_.8.08. . B{ 0.0% a g .08 o 0.0% t{ 0.1%) 1 0.0%) 0 0.7 e 0.
REMAL I#SUFFICIENGY o { 0.0% i( 0.3%) 0 0.0%) 0 { 0.6% D 0.0%) o 0.0%) o { 0.0% 0 ( 0.0%)
URINARY FAEGUENCY 0¢{ D% 1 ¢ 0.5%) 0 0.0% 0 { 0.0% 2 ( 0.1%) 3( 0.1%) 0 { oy 0 ( 0.0%)
URTHARY HESITATION D { 0.0% 0( 0.0%) P 0. o ¢ O.0% 1( 0.1 2 ( 0.1%) o { o.09 0 0.0%)
URINARY AETENTION 0 0.0% 6 o.on 0 0.0%) 0y 0.0% 41 0.7 q4( 0% 8¢ 0.0% O oow) T
URTHE FLOR DEZREASED 0 ¢ 0.0% o { 0.0%) o ( 0.0% @ 0.0%) 2 { 0.1%) 2{ 0.1%) o (- 0.0% 0 { D0.0%)
REPROOUCTIVE SYSTEM KD DREAST @ { 0% 0 ( 8.0% 3| d.8%) 34{ 1.5 7{ 0.4% i3 ( D.4%) 1t 023 0( 0.0%)
OISOADERS
EUACULATION FAILURE o ( 0.0%) 0 ( 0.0%) 04 0.6% 1 ¢ 0.5%) 0 ( 0.0%) 1§ 0.0% 0 0.0%) a{ a.0%
ERECTILE OISTURBANCE 0 ( 0.0%) 0 0.0%) 2 { w5y o 0.0% 2 { ‘0.1 3 ( 0.1%) 0 { -0.04 0 ( 0.0%)
TUROTERCE o 0.0% o 0.0%) 1 0.a3) 0 0.0% 2 { 0% 3 (- 0.t o 0.0%) D§ 0.0%)
SEXUAL DYSFIMCTION WOS o 6.0% 0 ( 0.0% 6 { 0.0% 2 ¢ 1.0% 3 ( 0.2%) 5 ¢ 0.2% 0¢ 0.0% 0 { 0.0%
VAGINAL PAOLAPSE 0 0.0%) a{ 0.0y 0 0.0 o { 0.0% a( 0.00) 0 ( 0.0%) 1{ Oz 0 0.
RESPIAATORY, THORACIC AND ] 0.3%) 1{ D.3%) & ¢ 1.5 2 ¢ 1.0% 51 0.3% 15( 0.5% e { 0.0% 1 0.B%)
HEDIASTIHAL DISDRDEAS .
APKOEA 6 { ¢.0%) o 0.0% 1 {0y 0( 0.0%) a{ o.0% 1{ o.a% 0 ( 0.0%) D[ 0.0%)
ASTHAA Ha& 0 ( 0.%) 0 0.0%) 6 { o0.0% o o.0% 1 ¢ D.1%) 1 0.0%) o 0.0%) 0 { 0.0%)
Note: A subjoct csn be aounted in sore than one colman.
Sable 8.5
Intideoce of Adverse Eventy Leadfng te Pretiature Tertiloation
AL Patiefts With Mogerats to Sovefe Pais
{Low Back Pain, Ostasarthritis Psin, andior Chronic Non-Halignant Pasn)
B R T T T ) A - B - B T T
Flexibla ° Plagebo &fter
100 ag 204 mg 300 uy 400 o [LTIEE] 411 Doser’ Placaba Tramadsl Aun-in
UsdDAA Botly Bysten (N=403) {H=1400) (=400} {H=202) N=17t3§ (K=3108) (H=536) iN=128)
MudOAA Araferred Tern 0 % n (%) n (% o ¢ " %) B {%) n (%) A (%)
CHOKING SENSATION 0 {.0.0% 0¢ @06 0{ 0.0% 1¢ 0.5% Q1 o.0% 1 o) 0 ( 0%} 0 ( 8.0%
CYSPHOEA HOS 1 6.y o[ 0.0% 2 ¢ 0.5% t( 0.5%) 11 0.1%) S { 0.2%) 0¢ 0.0%) 0 ( a8
EPISTAXIS 0{ 6.0% o { 0.0% 0 ( o0.0% 0 { 0.0%) 0¢ 0.0%) O ( 0.0%) 0 { 0.0%} i 0.8%
6LOBUS - FEELING IN PHARYHK 0 ( 6.0% D { 0.0% @ { D.0%) o 0.0% 1 0.1 1{ 0.0%) 0 ¢ 0.0% 0 { 0.0
HASAL PASSAGE IARITATION 0( 00K 6 0% 0 { 0.0% a( o.0m if 0.1 1.{. 0.0%) a’(. o.0%F 0{ 0.0%
RNTHORAHGEA D i 0:0%) o 0.0% 1 ( 8.5y 9 { 0.0% 0°( 0.0%) 1¢ 0.6%) W o.0% 04 0.08)
SIRUS: BAIN 0 0.0k 0 { 0:08) 0 ( o.0% 0 ¢ 0.0% 1{ 0.ty 1 0.08 b ( 0.0%) 6 { 0.0%
WHEEZING a{ 6.0%) LY 0.3%) 0 ¢ 5.0% 0{ 0.0% o { 0.0%) 1¢ 0.0%) a{ 0.083 0§ 0.0%)
YAMING 0 0.3} a{ 0.0%) 2 ( 0.5 0 ( 0.0% o { 0.0% 2( 0.1%) 0 8.0% 0 { 0.0%
£K1# B GUBCUTANEDUS TISMIE 8 2.2 18 2.5% 14 ¢ AS%) 7¢ 3.5%) 80 2.5% Wb { . G ( 0.0 0 { 0.0%)
DISORDEAS.
ALORECIA e 0.0%) 0 D.0%) o ¢ o6.0%) 0 0.0% t{ o.tm) 1( G.0%) o { “0.0% 0{ 0.09
CLAMITRESS D[ 0.0% 0 0.0% 0 ¢ 0.0 o ( 0.0% 23 0.1%) 2°( 0.1%) 6 ( 0.0%) 0 { 0.0%)
CHATUBION 0 ¢ 0.04 1 { 0.2%) 0 ( b.o% 0 ( 0.0%) ¢ { 0.0%) 10t 9 ( 0.04) 0 { 0.6%)
DERMAYITIS ALLERSIC 6 0.09 0 ( 0.0 1 0.3%) o 0.0% 0 Q.0vy L 4 ( 6.09) o 0.0%
DERMATITIS £ONTACT 0 { 0.0% 0{ 0.0%) B { -0.0%) o o.0% 1 0.t 1 S0 O.0%) 0 ( 0.0%
OERMATITIS KGS 2 { 0:5% 3 { f.8%) 1 ( e.0%) T( 0.5% 15 ( 0.0 28 (. o G:0% . 0f 0:.08
ERVTHEWA HEC, D ( 0.0%) O ( B.0%) 0. .0.0% 1T 65w 0 ( a.0% T L8 Py o f 0.0%)
EVELID OEDEUA T b D.oey ‘o (" 6itk) 0 ( 0.0%) o ( 0.0%) 1¢ 6~ A TR olawy 0 { 0.0%
NIGHY SWEATS 0 ( 0.0%) o ( D.0%) a ¢ O.04) o { 0.0%) 14 0.1%) 1 . XY 0 { 0.0%)
PILOERECTION D { 0.0% 6 ¢ o.0%) 1°¢ 0.3%) o ( 0.0%) 0§ 0.0% 1 0 (- 0.0%) 0 { 0.0%
PRURITUS NOS 8 ( 1.5%) 4 1.09 6 ¢ 1.5% 2( 10% 20¢ 1.2% 38 o { 0.0% 01 0.0
RASH GEHERALISED 0 ( D.O% 0( a.0% a ( 0.0%) 0 { 0.0%) 1{ 0.¥%) 1 o{ o.0%) o 0.0%)
L. k] - -
Note: & zubject anm be counted in sore tham one colinen.
-
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Yable 6.5 - . ——
1najdence of Adverse Events Leading to Promature Terginaticn
All Patiente With Hoderste to Savere Pain
(Low Back Pain, Oztesarthritis Pain, sndfor Chronic Hon-Halignant Pu—n)m

craravamrravasnsavarnaresvar=-TPABNAOY HCY ER.ncorvnvn ivararavaaraannav v rravs
Flexible Placeba After
- - 100 &g 200 by 300 by 400 £ Dasing ALl Ovies Plaseba™ - Trawade) Ruo.in
HedDRA Body Systen {N=403) {N=480) (¥=400} (H=200) (¥=1702}) *=3108) {H=538) =126}
UedDHA Preferred Tern [N} (%) o {% n sy o {%] " (%) ©ono%) f{%)
RASH SACULO. PAPULAR o o0.0% 1 0.3 D { 0.0% 0 ¢ 0.0%) 9 a.0% 1 { 0.0%) a( 0.0% 0 0.0%)
RASH PRUATTIC o 0.0% a( 0.0% 0 ( o.0%) 6 ¢ 0.0%W . 1{ a.1¥ 1 .0.0%) . 8 f D0% 0 0.0
BWEATING INCREASED 1 ( 0.2 0 { 0.0%) FITEER. 1§ 0.5% 16 ( 0P 22 ( Q7K O ( O0.0%) b 0.08%)
UATICARIA HCS 0{ 0.0%) 1. 0.a% 1] 0.3y 2 ¢ 1.0% 1¢ 0.1% 5 { 0.2%) 0 { B.0%f D { 0.0%)
SURGIGAL ANO MEDICAL PROCEDURES o 0.0% e ( 0.0%) 0¢{ G.0% 0 ( 0.0%) 0 ( 0.0%) o ( 0.0% 1 0.2%) 0 0.9%
KMEE AATHROPLASYY N O +—-0.0% - 0 ( 0.0% -0 0.0% 0 ¢ 0.0% 0 0.0 o { 0.0%) 14§ 0.2% 0.( 0.9%)
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e Scope of this review
This review focuses on safety concerns raised during the first review cycle for
NDA 21-692 (Tramadol Hydrochloride Extended Release, referred as TRAER in this
review). Dr. Schiffenbauer has reviewed the responses related to efficacy.

The FDA AE letter of October 29 2004 identified the followmg Safety deficiencies:
1. The analysis of adverse events as submltted in the Integrated Summary of
Safety (ISS) is-inadequate. All adverse events were not included in your analyses. -

As stated in your NDA submission, cases of adverse events were eliminated from
the ISS.

2. An increase in serious thromboembohc events was noted in the flexible dosing
group versus placebo. :

3. The proposed label submitted for Ralivia ER is not adequate to address the
safety concerns associated with Ralivia ER. Specifically, the label does not
include serious adverse events as well as adverse events identified with Ralivia
ER but not found in the Ultrame label. -

Information needed to resolve deficiencies were as follows:
Provide additional data to support the risk/benefit ratio:

1. Conduct an additional trial ih osteoarthritis (OA) or chronic lower back pain
(CLBP) that demonstrates robust evidence of efficacy and that supports all doses
proposed in the label. We recommend that Ultrame be included as a comparator.

2. Provide additional information regardmg the increased number of serious
thromboembolic events.

3. Submit a revised label that addresses the safety findings in the Ralivia ER NDA
and which delineates any additional safety and efficacy findings with Ralivia ER,
including a description of the carcinogenicity studies you have conducted.

In addition, the Applicant was asked to provide'the following information and
analyses related to safety: :

a. Provide an analysis of outliers and diopouts due to laboratory, vital signs or
ECG (including QT intervals) abnormalities, as appropriate. This should include a
presentation of the extent of these abnormalities.

b. Provide an analysis of the measures of central tendency as well as shifts from
normal to abnormal, as appropriate.
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d. For patients with renal or hepatic impairment, you relied on Ultram labeling

along with your studies to develop dosing recommendations. Please provide a

more detailed explanation on how final conclusions regarding dosage reduction in = .. ..
these patients were reached in each condition.

e. To further Ievalua.te age effect, provide additional data on Ralivia ER exposure-
response in elderly (65-75 yrs) and older (>75 yrs) subjects.

pTAca——

¢ Review of the current submission (safety component):

The submission contains an updated ISS, an analysis of thromboembolic events, analyses

of vital signs, ECG and laboratory measurements (outliers, dropouts, central tendency S
and shifts) and analyses by age, as requested in the AE letter. The submission also

includes a response in support of the dosing recommendation in hepatically and renally

impaired patients. The data sources for these analyses are the studies submitted as part of

the December 31, 2003 application. There are no new studies in this application.

On July 18, 2005 the Applicant stated that since the 120-day safety report update
submitted on April 30, 2004, for the first review cycle, there have been no new safety
reports. '

At this time the name “Ralivia” is no longer the proposed name for this product. A new
proposed tradename for this product has not been submitted.

Appears This Way
On Original
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e Conclusions
The current submission has addressed most of the safety concerns raised by the Agency
in the October 29, 2004 AE letter.

In general, the safety profile of TRAER was consistent with that of Ultram®, although
because no trial included both products except for a couple of small single dose PK
studies, it is impossible to conclude with complete certainty that tiesafety profile of
these two drugs is identical. However, this is a 505(b)(2) application that contains more
safety information than most 505(b)(2) applications. If approved, Tramadol ER should
carry the same WARNINGS, PRECAUTIONS and CONTRAINDICATIONS as
Ultram®, including the potential for physical dependence and abuse, seizures, etc.

There are no safety findings that would preclude approval of TRAER. There were no
unique events observed with TRAER that had not been observed with Ultram®.

Review of the original NDA application and additional information provided by the
Applicant in the March 7, 2005 submission and subsequent responses to FDA requests

- for clarification indicate a clear dose response in terms of adverse events, particularly for
the most common adverse events such as GI disorders (constipation, nausea, vomiting)
and Nervous system disorders (dizziness in particular). This dose response in terms of
toxicity needs to be placed into the context of a lack of evidence of a dose response in
terms of efficacy.

The NDA database suggests a greater number of patients on TRAER had cardiovascular
serious AEs as compared to placebo, but the numbers are small (five vs. two on TRAER-
and placebo, respectively). "As is usually the case, an NDA database is not powered to
adequately evaluate cardiovascular safety. Of note, Ultram® has been in the market for
longer than twenty years and was never thought to be associated with cardiovascular risk.
So did NSAIDs. The Applicant should not be allowed to claim superlor CV safety as
compared to NSAIDs.

In general, there were similar percentages for cardiac events (all, serious and non-serious)
in both treatment groups. A greater rate of vascular eventsintiie TRAER treatment group
was driven by the higher rate of “flushing” and “hot flushes” (11.6% vs. 5.4% in the
TRAER and placebo groups, sespectively). The apparent greater risk of flushing and
vasodilation with TRAER may be truly due to greater toxicity of the extended release
formulation or to better ascertainment of these events in the Biovail TRAER clinical
program. The cause of the “flushing” is not fully clear but appears to be of neurogenic
(vasovagal) origin. -
Analyses of vital signs indicate a greater incidence of orthostatic hypotension and weight
decrease with TRAER as compared to placebo. The rate of orthostatic hypotension
appears to be more frequent in the 400 mg dose group and open label flexible dose group
(24%), as compared to the 100-300 mg groups and placebo (14%). The rate of weight
decrease seems to be dose related (presented by 0.8, 1.8 and 3% of patients receiving
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TRAER 200, 300 and 400 mg, respectively, in studies 023 and 021), as compared to 0%
on placebo. Although relatively uncommon, it may be relevant for the elderly population. -
There were no major differences in the incidence of ECG or laboratory abnormalities in
the analysis of these datasets.

The rate of adverse events among the elderly and older elderly were somewhat greater 7
than among the < 65 year population, particularly for the 300 and 468-mg doses. Events
that appear to be most influenced by age were in the GI, Nervous system, Metabolic and
nutrition and Vascular-and skin and subcutaneous tissues disorders. Of note, tramadol
immediate release’s maximum recommended dose in the older elderly is 300 mg. No
patients >75 were exposed to TRAER 400 mg. The exposure for the >75 year old group
was limited to 36 patients at the 100, 200 or 300 mg fixed doses and 99 patients exposed
to 100 to 300mg flexible doses.

No studies were conducted to support the dosages recommended_in Special Populations
section of the label. As per the Biopharm reviewer (Dr. Zhang Lei) information provided
by the Applicant in this Complete Response is not satisfactory to support the proposed
dose regimen in renally and hepatically impaired patients. There are no PK data to
support the proposed dose of TRAER in the elderly . All clinical pharmacology studies
were conducted in healthy and young volunteers (mean age 29 to 34 years)

Appears This Way
On Original
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1. Integrated Summary of Safety

The 3/7/05 submission includes an Integrate Summary-of Safety table that involves the
single dose pre-emptive pain study, four double blind placebo-controlled studies (021,
023, 015 and 014) and one.open label study (003, rollover from some of the placebo-
controlled studies). PK studies are not included in the table. In general, all adverse events
were more frequent in the active treatment group as compared to placebo. Adverse events
that occurred in at least 1% of patients in any treatment group are presented below:

Table 1. Incidence (%) of adverse events from all patients in the Ralivia ER clinical
program (014, 015, 021, 023, open label safety study (003) and one single dose dental
pain study (009). Source Applicant’s Table 2 of Complete Response submitted 3/7/05.

MedDRA System Organ Class Tramadol ER, all Placebo
Preferred Term doses
N=13241 N=522
n (%) n (%)
Any AE 2563 (81.6) 325 (58.9)
Eye disorders
Vision blurred 31(1.0) 3(0.5)
GI disorders
Abdominal Pain NOS 53 (L7 2(0.4)
Abdominal Pain upper 89 (2.8) 3 (0.5)
Constipation 733 (23.3) 24 (4.3)
Diarrhea 226 (6.7) 22 (4.0)
Dry mouth 209 (6.7) 7(1.3)
Dyspepsia 70 (2.2) 7(1.3)
Nausea 927 (29.5) 43 (7.8)
Sore throat NOS 47 (1.5) 4(0.7)
Vomiting NOS 323 (10.3) 11(2.0)
General Disorders & Administr
Asthenia 231(7.4) §(1.4)
Fall 43 (1.4) 3(0.5)
Feeling hot 50(1.6) 1(0.2)
Influenza like illness 50 (1.6) 3 (0.5)
Lethargy 39(1.2) 3(0.5)
Pain NOS 85(2.7) 10(1.8)
Rigors - 40 (I'3y 1(0.2)
Weakness 104 (3.3) 509
Infections and Infestations .
Gastroenteritis Viral NOS 47(1.5) 4(0.7)
Influenza 78 (2.5) 3(0.5)
Nasopharingitis 123 (3.9) 26 (4.7)
Sinusitis 90 (2.9) 12(2.2)
Upper Respiratory Tract Infection 108 (3.4) 18 (3.3)
Urinary Tract Infection NOS 46 (1.5) 6(1.1)
Investigations '
Blood CK increased 53 (L.7) 5(0.9) -
Weight Decreased 49 (1.6) 0(0)
Metabolism and nutrition disorder
Anorexia 118 (3.8) 0
Appetite Decreased NOS 85 (2.7) 1(0.2)




Table 1. Inclidence of AE in Ralivia ER clinical program - Continued

LAV ULIL, LIV Y Ul

MedDRA System Organ Class Tramadol ER, all Placebo i
Preferred Term doses S B -
N=3241.. . N=522
n (%) ) n (%) )
Musculoskel., connective tissue and bone :
Arthralgia 104 (3.3) T 16Q29)
Back Pain : : 62 (2.0) 10 (1.8)
Muscle Cramps 27(0.9) 9 (1.6)
Neck Pain T : : 34(1.1) et 6(1.1)
Pain In Limb : _ 52 (1.7) 12(2.2)
Nervous system disorder
Dizziness (exc Vertigo) 831 (26.5) 43 (7.8)
Headache NOS 451 (14.4) 67 (12.1) _.
Hypoaethesia - o S o 38(1.2) 4(0.7) .
Insomnia NEC _ 262 (8.3) 16 (2.9) -
Paraesthesia NEC 40 (1.3) 4 (0.7) -
Somnolence - 397 (12.6) 9(1.6)
Tremor NEC 60 (1.9) 1(0.2)
Psychiatric disorders - 3 :
Anxiety ' 83(2.6) - 2(0.4)
Depression NEC 49 (1.6) 0
Euphoric Mood 30 (1.0) 2(0.4)
Nervousness 111 (3.5) 4 (0.7)
Restlessness 42 (1.3) 1(0.2)
Resp., thoracic and mediastinal disorders
Cough 49 (1.6) 10 (1.8)
Dyspnoea NOS 30 (1.0) 2(0.4)
Nasal congestion 48 (1.5) 4(0.7)
Rhinorrhoea 50 (1.6) 3(0.5)
Sinus Congestion ] 30(1.0) 3(0.5)
Sneezing - 74 (2.4) 2(0.4)
Skin and Subcutaneous tissue disorders
Dermatitis NOS : ‘ 80 (2.5) 9(1.6)
Pruritus NOS 278 (8.9) 6 (1.1
Sweating Increased ' 150 (4.8) 1(0.2)
Flushing ' 361 (11.5) 24 (4.3)
Hot Flashes NOS 80 (2.5) 6(1.1)
Postural Hypotension 139 (4.4) 11(2.0)
Vasodilatation 36 (1.1) 4(0.7)

As noted in Table 1, approximately one in every four patients receiving Ralivia ER had
nausea, constipation or dizziness, as compared to one in every 10 or 20 patients in the
placebo group. Other adverse events of interest that showed greater rates with Ralivia
ER as compared to placebo were asthenia (7% and 1%, respectively), somnolence (13%
and 2%), pruritus (9% and 1%) and flushing (12% and 4%).
COMMENT:  In this reviewer’s opinion, the strategy chosen by the Applicant o
pool all the studies included in the current ISS is inappropriate. Additionally it is -
unclear whether the Applicant is referring to number of events or number of
patients having the.evenits. For instance, the Applicant’s ISS table lists three
anginal episodes under Ralivia ER (angina pectoris, angina pectoris aggravated
and angina unstable) and none on placebo. It is unclear if the three anginal
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episodes refer to the same patient or to three different patzem‘s Addztzonally, -
numerically greater number of rhythm disorders (atrial fibrillation, -
atrioventricular block, bradycardia, bundle branch-blocks, arrhythmia NOS), are
listed in the Ralivia ER group, as compared to placebo. However, many of those

- events may have occurred in the open label study, where there was no exposure to

placebo.

The following informational request was sent to the Applicanton 7/21/05:

Please provide a Table of AEs from patients included in studies 021, 023 and 015 only, by
treatment group (tramadol or placebo) by MedDRA System Organ Class Preferred Term (similar
to Table 2 of the ISS of the 3/7/05 response but without study 014, the dental pain study and the
open-label phase of the controlled studies). In-the table provide the total number of patients having
the adverse event in each organ system class category.

Provide a separate table as described above, only for studies 023 and 021 together, by dose group.

Provide similar summary tables for Serious AEs and Discontinuatiofis due to AE’s.

The information was provided by the Applicant on 7/28/05. A new table was generated
by the medical reviewer as follows:

Table 2. Incidence (%) of patients with adverse events rates >5% and greater than
placebo, from studies 015, 021 and 023 of the Ralivia ER clinical program. Source:
Applicant’s Table 1.1 of 7/28/05 submission.

MedDRA System Organ Class ' Tramadol ER, all Placebo
Preferred Term doses
N= 1538 N=536
n (%) n (%)

Patients reporting at least one AE 1139 (74) 318 (59)

NERVOUS SYSTEM DISORDERS 645 (41.9) 132 (24.6)
DIZZINESS (EXC VERTIGO) 338 (22.0) 42 (7.8)
HEADACHE NOGS 207 (13.5) 64 (11.9)
SOMNOLENCE ' 158 (10.3) 9(1.7)
INSOMNIA NEC ' 124 (8.1) 16 (3.0)

GI DISORDERS 681 (44.3) 91 (17.0)
NAUSEA _ 339 (22.0) 42 (7.8) _
CONSTIPATION - : 294 (19.1) 24 (4.5) e
VOMITING NOS 112 (7.3) 11(2.1)
DIARRHOEA NOS 98 (6.4) 22(4.1)

DRY MOUTH 110 (7.2) 7(1.3)

GENERAL DISORDERS AND ADMIN SITE 308 (20.0) ~ 61 (11.4)
ASTHENIA 87(5.7) 8(15)

VASCULAR DISORDERS 232 (15.1) 46 ( 8.6)
FLUSHING 151 (9.8%) 24 (4.5)
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MedDRA System Organ Class Tramadol ER, all | . Placebo
Preferred Term doses —~ -~ - )
- N=1538 N=536 X
n (%) n (%)

SKIN & SUBCUTANEOUS TISSUE DISORDERS 224 (14.6) 22 (4.1) -
PRURITUS NOS 122(79) - 6(1.1) '
SWEATING INCREASED 47 (3.1) 1(0.2)

MUSCULOSKELETAL, CONNECTIVE TISSUE AND 155 (10:4)~— 66 (12.3)

BONE DIS

PSYCHIATRIC DISORDERS 145 (9.4) 46 (3.0)
NERVOUSNESS 24 (4.5%) . 4(0.7)..

RESPIRATORY, THORACIC AND MEDIASTINAL 130 ( 8.5) 30 (5.6)

DISORDERS

INVESTIGATIONS | ' 96 (6.2) 30 (5.6)

METABOLISM AND NUTRITION DISORDERS 101 ( 6.6) 13 (2.4)
ANOREXIA 46 (3.0) 1(0.2)

APPETITE DECREASED NOS 31 (2.0) 1(0.2)

INJURY AND POISONING 56 ( 3.6) 15 (2.8)

RENAL AND URINARY DISORDERS 52 (3.4) 5(0.9)

COMMENT: The results in Table 2 which does not include the acute pain and the
open label study are consistent with Table 1. Adverse events were more frequent
in the Tramadol ER groups as compared. to placebo. The most common events
were related to the neurologic system (dizziness (22%) and sleep disorders (18%)
Jfollowed by the gastrointestinal system (nausea (22%,), constipation (20%) and
vomiting (7%)). These events are known to occur with Ultram® and other
opioids.

Of note, other events that were more common in Ralivia as compared to placebo
were asthenia, feeling hot, rigors, influenza-like illness, drug withdrawal
syndrome; shivering, sweating increased. These eventsmight be related to
physical dependence and are also known to occur with Ultram® and other
opioids. , N

Among “investigations”, 1.2% of patients (n=19) presented weight decrease as
compared to none on placebo. The cause of weight decrease might be related to
anorexia and decreased appetite, presented by 3% and 2% of patients on Ralivia

ER, as compared to 0.2% and 0.2 % of patients on placebo. This finding could be

a potential concern in the elderly. -

1.1 Dose Response:

Analysis of adverse events in terms of dose indicate a clear dose response, particularly
for most common events such as gastrointestinal and nervous system disorders (Table 3).



Table 3. NDA 21-692. Adverse Events with clear evidence of a dose response. Studies 021 and 023 only.
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1.2 Serious Adverse Events and Discontinuations due to Adverse Events

Summary tables of serious AEs and discontinuations due to-AE from studies 015, 021
and 023 are presented in Table 4 and Table 5.

There were no substantial differences in the percentages of AEs in both treatment groups.
Adverse events in study 014 are difficult to interpret, since there was a run-in period that
selected out patients who did not t6lerate Ralivia. Findings in the opensabel study are i
difficult to interpret because of the lack of controls.

This NDA database is relatively small to adequately address safety. However, this is a
505 (b)(2) application. No additional safety studies will be required at this juncture. ~
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Table 4. NDA 21-692 - Patients with serious AEs by treatment group in studies 015, 021 and 023.

MedDRA System Organ Tramadol HCI ER . Placebo .. -
MedDRA Preferred Term ~ (N=1538 (N=536)
GASTROINTESTINAL DISORDERS 6 ( 0.4%) 1 ( 0.2%)
PANCREATITIS NOS 2 ( 0.1%) o}
ABDOMINAL_PAIN NOS 1 (<0.1%) - - 0
APPENDICITIS 1 (<0.1%) 0
ILEUS 1 (<0.1%) 0
INGUINAL HERNIA NOS 1 (<0.1%) 0
PANCREATITIS ACUTE 0 1 { 0.2%)
GENERAL DISORDERS AND ADMINISTRATION SITE CONDITIONS S ( 0.3%) AT A — 2 ( 0.4%) )
CHEST PAIN NEC 3 { 0.2%) 1 ( 0.2%)
CHEST TIGHTNESS 0 1 ( 0.2%)
DRUG WITHDRAWAL SYNDROME 1 (<0.1%) 0
PAIN NOS . 1 (<0.1%) 0
HEPATO-BILIARY DISORDERS o 7 {( 0.5%) 0
CHOLELITHIASIS 4 ( 0.3%) 0
CHOLECYSTITIS NOS 2 ( 0.1%) 0 o B
CHOLECYSTITIS ACUTE NOS 1 (<0.1%) 0
INFECTIONS AND INFESTATIONS _ -4 ( 0.3%) 0
CELLULITIS 1 (<0.1%) 0 -
GASTROENTERITIS NOS 1 {<0.1%) ¢} —
OSTEOMYELITIS NOS 1 (<0.1%) 0
URINARY TRACT INFECTION NOS 1 (<0.1%) o}
MUSCULOSKELETAL, CONNECTIVE TISSUE AND BONE DISORDERS 4 ( 0.3%) 0
PAIN IN LIMB 2 ( 0.1%) 0
BAKER'S CYST 1 (<0.1%) 0
NECK PAIN . 1 (<0.1%) - 0
OSTEOARTHRITIS AGGRAVATED 1 (<0.1%) 0
CARDIAC DISORDERS 2 ( 0.1%) 1 ( 0.2%)
ATRIAL FIBRILLATION 1 (<0.1%) [}
BRADYCARDIA NOS 1 (<0.1%) 0
CORONARY ARTERY DISEASE NOS ] 1 ( 0.2%)
VASCULAR DISORDERS 3 ( 0.2%) 0
HYPERTENSION AGGRAVATED 2 { 0.1%) 0
THROMBOPHLEBITIS DEEP 1 (<0.1%) o}
NEOPLASMS BENIGN AND MALIGNANT (INCLUDING CYSTS AND POLYPS) 2 ( 0.1%) 0
OESOPHAGEAL CARCINOMA NOS 1 {<0.1%) 0
TERATOMA NOS 1 (<0.1%) 0
NERVOUS SYSTEM DISORDERS 1 (<0.1%) 1 ( 0.2%)
CONVULSIONS NOS 0 1 ( 0.2%)
LACUNAR INFARCTION 1 (<0.1%) 0
PSYCHIATRIC DISORDERS 2 ( 0.1%) 0
ANXIETY NEC 1 (<0.1%) 0
CONFUSION 1 (<0.1%) 0
DEPRESSION NEC 1 (<0.1%) 0
RESPIRATORY, THORACIC AND MEDIASTINAL DISORDERS 2 ( 0.1%) 0
DYSPNQOEA NOS 1 (<0.1%) 0
PLEURAL EFFUSION 1 (<0.1%) 0
SURGICAL AND MEDICAL PROCEDURES 0 2 ( 0.4%)
GASTRIC OPERATION NOS 0 1 (0.2%)
KNEE ARTHROPLASTY 0 1 ( 0.2%)
CONGENITAL AND FAMILIAL/GENETIC DISORDERS 1 (<0.1%) 0
SICKLE CELL ANAEMIA WITH CRISIS 1 (<0.1%) 0
INJURY AND POISONING 0 1 (0.2%)
LIMB INJURY NOS 0 1 ( 0.2%)
INJURY, POISONING AND PROCEDURAL COMPLICATIONS 1 (<0.1%) 0
POISONING NOS 1 (<0.1%) 0
INVESTIGATIONS 1 {<0.1%) 0
RED BLOOD CELL COUNT DECREASED 1 (<0.1%) 0
METABOLISM AND NUTRITION DISORDERS 1 (<0.1%) 0
GOUT 1 (<0.1%) 0
RENAL AND URINARY DISORDERS - - 0 - T o 1 ( 0.2%)

Table 5. NDA 21 692 AE’s that lead to discontinuation in at least 0.5% of patients (studles 015,

021 and 023).
MedDRA System Organ Class Tramadol HCI ER Placebo
MedDRA Preferred Term (N=1538) (N=536)

Number of Patients Reporting at
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As expected, there were more discontinuations due to adverse events in the tramadol

hydrochloride ER group as compared to placebo.

Appears This Way

On Original

Least 1 Adverse Event 359 (23.3%) 52 (9.7%)
GASTROINTESTINAL DISORDERS 176 (11.4%) 7 (1.3%)
NAUSEA 121 ( 7.9%) 5 ( 0.9%)
VOMITING NOS 43 ( 2.8%) 0
CONSTIPATION 36 { 2.3%) 1 ( 0.2%)
DIARRHOEA NOS 8 ( 0.5%) 1 { 0.2%)
ABDOMINAL PAIN UPPER 7 ( 0.5%) 1 {( 0.2%)
DRY MOUTH 8 ( 0.5%) 0
DYSPEPSIA ) 8 ( 0.5%) 0
NERVOUS SYSTEM DISORDERS - 17157 (10.2%) 13..0.2.4%)
DIZZINESS (EXC VERTIGO) 98 ( 6.4%) 6 { 1.1%)
SOMNOLENCE 35 ( 2.3%) 3 ( 0.6%)
HEADACHE NOS. . 32 ( 2.1%) 2 ( 0.4%)
INSOMNIA NEC 8 ( 0.5%) 0
GENERAL DISORDERS AND :

ADMINISTRATION SITE COND 59 ( 3.8%) 15 ( 2.8%)
ASTHENIA ._ ._ 23 ( 1.5%)- - 2 ( 0.4%)
WEAKNESS 13 ( 0.8%) 3 ( 0.6%)
PSYCHIATRIC DISORDERS 33 ( 2.1%) 6 ( 1.1%)
NERVOUSNESS 8 ( 0.5%) 0

SKIN & SUBCUTANEOUS TISSUE

DISORDERS 38 ( 2.5%) 0
PRURITUS NOS 18 ( 1.2%) o)
DERMATITIS NOS 10 ( 0.7%) 0
SWEATING INCREASED 7 ( 0.5%) 0
VASCULAR DISORDERS 33 ( 2.1%) 2 ( 0.4%)
FLUSHING 23 ( 1.5%) 1 ( 0.2%)
POSTURAL HYPOTENSION 6 ( 0.4%) 1 (0.2%)
MUSCULOSKELETAL, CONNECTIVE

TISSUE AND BONE DISORDERS 26 ( 1.7%) 8 ( 1.5%)
ARTHRALGIA 9 ( 0.6%) 1 (0.2%)
METABOLISM AND NUTRITION DIS | 15 ( 1.0%) 2 ( 0.4%)
ANOREXIA 7 ( 0.5%). 0
INFECTIONS AND INFESTATIONS 13 ( 0.8%) 3 ( 0.6%)
INVESTIGATIONS 13 ( 0.8%) 3 ( 0.6%)
RESPIRATORY, THORACIC AND

MEDIASTINAL DISORDERS 11 ( 0.7%) 0
CARDIAC DISORDERS $ (0.5%) 1(0.2%)
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2. Cardiovascular adverse events

In response to the AE letter of October 29, 2004, the Applicant provided additional
information from 18 patients with cardiovascular serious adverse events (CV SAEs) as
well as 36 patients with non-serious AEs identified in the ISS tables. The term “Serious”
refers to the regulatory definition of seriousness (events that cause death, hospitalization,
prolong hospitalization, are life threatening or associated with congenital malformation).
A summary of the CV serious and non-serious AEs in the Ralivia ¢linical program as
presented by the Applicant is shown in the following table:

Table 6. Summary of Cardlovascular serious and non-serious events in NDA 21 692 as
presented by the  Applicant in the 3/7/05 complete response.

n Placebo-controlled Open-label study (up to
studies (12 wks) 58 wks). All Ralivia ER
CV Serious AE 188 | 7 11
' TRAER |  Placebo
. 5 2
CV Non-serious AE 36 21 : ' 15
Hypertension aggravated 25 16 9
TRAER Placebo
12 4
Non-hypertension aggrav® 11 5 6
TRAER Placebo
4 ' 1 9

1. One patient with MI is counted under CV serious and non-serious. 2. CV non-serious non-hypertension
aggravated includes cases such as bradycardia, atrial fibrillation and coronary artery disease. Source,
section 4.1 and 4.2 of 3/7/05 ISS.

In some parts of the submission the Applicant refers to 18 patients with CV serious AE
and in others refers to 17 patients with CV serious AE and one non-serious AE. This
apparent discrepancy is because of patient 023-206-009, who had a non-serious
“myocardial infarction NOS” and appears counted as serious and non-serious.

COMMENT: The numbers are small but suggest a greater risk of cardiovascular
serious and non-serious adverse events in the Ralivia ER group as compared to
placebo in the 12-week placebo-controlled studies.

2.1 CV Serious adverse events

Of the 18 patients with CV SAEs, 16 were on TRAER and two were on placebo at the
time of the event. These events are presented in Table 3.

14



Reviewer: Lourdes Villalba, M.D.

. NDA 21— - Tramadol Hydrochloride Extended Release Tablets — COMPLETE RESPONSE

Applicant: Biovail

Of the 18 patients, 12 had the condition pre-existing at screening/baseline before study
medication were started and 6 had risk factors present at screening/baseline, which .
continued through the study treatment period.

Eleven of the 16 CV SAEs on TRAER occurred in the one- year open label safety study,
which was a flexible dose study with less stringent entry criteria than the randomized
studies and no placebo comparison. Two patients had been rolled over from the placebo-
controlled studies (one from 014 and One from 015); the rest had entered directly into the
open label study.

Of note most patients with CV serious AEs discontinued from the study due to the listed
CV adverse event. However, some patients are listed as withdrawn due to ancther
adverse event (003-83-015, a 44 year old woman who had a pulmonary embolism is
listed as discontinued due to muscle injury; 003-02-035, a 65 year old man who had
angina pectoris aggravated is listed as discontinued due to anxiety and nervousness).
Additionally, patient 003-31-002, a 34 year old woman who developed thromboembolism
is listed as discontinued due to non-compliance with the protocol (took Darvocet).

COMMENT: Altogether, there were more CV serious events on TRAER (n=16) as
compared to placebo (n=2). Eleven of the 16 occurred in the open label study. Still,
Jive occurred during the placebo-controlled phase of the trials, as compared to two
in the placebo group. The listing of patients with CV serious events is presented

in Table 3. The lack of a control arm in study 003 precludes definitive conclusions
regarding the cardiovascular safety of TRAER.

The size and duration of this NDA database is inadequate to rule out an increased
risk of cardiovascular events with TRAER as compared to placebo.

Apbeors This Way
On Originat
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2.2 CV non-serious AEs

In addition to the analysis of CV serious AEs, the Applicant presented analyses of CV
non-serious AEs, separated into two categories: “hypertension aggravated” (25 cases) and
“non-hypertension aggravated” (11 cases).

2.2.1 CV Non-serious, hypertension related events
COMMENT: It is unclear why the Applzcant chose ”hypertenszon aggravated” a
a category instead of “hypertension NOS” or all hypertension related events to
conduct these analyses.
Adverse events related to changes in blood pressure selected from the Applicant’s 3/7/05
ISS table are listed in Table 8 of this review. Of note, these events are included under two
different MedDRA System Organ Classes: Investigations and Vascular disorders. There
- were 26 and 5 cases of blood pressure increased under Investigations. There were also 23
cases of HTN aggravated and 22 of HTN NOS under Vascular disorders. It unclear
whether these are the same of different patients but it is likely that some of the patients
with HTN aggravated are also listed under HTN NOS.

Table 8. Listing of adverse events related to increases in blood pressure in studies 021,
023, 014, 015, open label study and one single dose dental pain study.

MedDRA Organ System Class Tramadol ER, all Placebo
Preferred Term _ doses
N=3241 N=522
n (%) _ n (%) .
Investigations
Blood Pressure Diastolic Increased 1(0.0) 1(0.2)
Blood Pressure Increased) © 26 (0.8) 5(0.9)
Vascular disorders
Hypertension aggravated 23 (0.7) - 4(0.7)
Hypertension NOS 22(0.7) 2 (0.4)

Source, Table 2 of the 3/7/05 ISS.

There does not appear to be a substantial difference in the iricidence of hypertension
related events between Ralivia ER and placebo in this table. A similar analysis was
conducted upon receipt of the request for information submitted 7/28/05, for studies 021,
023 and 015 only (straightforward, randomized, placebo-controlled, 12-week studies).
Again, there does not seem to be a greater risk of hypertension related events with Ralivia
ER as compared to placebo.

2.2.2  CV Non serious, non- hypertensibn related events
The Applicant analyses submltted on 3/7/05 included four cases of atrial fibrillation (all

in Ralivia ER, in the open label study), three cases of bradycardia (all on Ralivia ER, two
in the controlled phase, one in the open label study), three cases of coronary artery
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disease (all on Ralivia ER, two in the controlled phase, one in the open-label study) and

one MI (on placebo, who is also included under the analysis of CV serigus AEs). .

COMMENT: It is unclear why the Applicant chose to include atrial fibrillation,

bradycardia and coronary artery disease as the only non-serious non-

~hypertension related CV events in these analyses since there were many more
listed in the updated ISS.

S A—

The following table summarizes all serious s and non-serious cardiac and vascular

events in studies 021, 023 and 0135, as provided by the Applicant on 7/28/05:

Table 9. NDA 21-692. Serious and non-serious Cardiovascular events with TRAER as

compared to ptacebo. Studies 021, 023-and 01°5:

MedDRA. System Organ Class Tramadol HCI ER Placebo
MedDRA Preferred Term (N=1538) (N=536) ~
CARDIAC DISORDERS 22 (1.4%) 6 (1.1%)
PALPITATIONS 10 ( 0.7%) 0
TACHYCARDIA NOS 3 (0.2%) 2(0.4%)
SINUS BRADYCARDIA 1 (<0.1%) 2(0.4%)
BRADYCARDIA NOS 2(0.1%) 0

ATRIAL FIBRILLATION 1(<0.1%) 0
ATRIOVENTRICULAR BLOCK NOS 1 (<0.1%) 0
CONDUCTION DISORDER NOS 1 (<0.1%) 0
CORONARY ARTERY DISEASE NOS 0 1(0.2%)
EXTRASYSTOLES NOS 0 1(0.2%)
IMYOCARDIAL INFARCTION 0 1(0.2%)
PERICARDIAL EFFUSION 1 (<0.1%) 0
PERICARDITIS NOS 1 (<0.1%) 0

SINUS ARRHYTHMIA 1 (<0.1%) 0

SINUS TACHYCARDIA 1 (<0.1%) 0
VASCULAR DISORDERS 232 (15.1%) 46 ( 8.6%)
FLUSHING 151 (9.8%) 24-(4.5%)
POSTURAL HYPOTENSION 46 (3.0%) 11(2.1%)
HOT FLUSHES NOS 27 ( 1.8%) 5(0.9%)
HYPERTENSION AGGRAVATED 13 (0.8%) 4(0.7%)
'VASODILATATION 12 (0.8%) 3(0.6%)
HYPERTENSION NOS 5(03%) ' 2 (0.4%)
FLUSHING AGGRAVATED 2(0.1%) - 1(0.2%)
HAEMATOMA NOS 2(0.1%) 0
HYPOTENSION NOS 2(0.1%) 0
PHLEBITIS NOS 1 (<0.1%) 0
THROMBOPHLEBITIS DEEP 1(<0.1%) 0
IVARICOSE VEINS NOS - 1 (<0.1%) 0
VENOUS THROMBOSIS DEEP LIMB 1 (<0.1%) 0
VENOUS THROMBOSIS NOS 0 1(0.2%)

By this table, there were no difference in the rate of cardiac events between TRAER and
placebo. However, there was a higher rate of vascular disorders such as flushing, postural

hypotension and hot ﬂushes
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In summary: The NDA database suggests a greater number of patients on TRAER had -
CV serious AEs as compared to placebo, but the numbers are small (two versus five). In
general, there were similar percentages for cardiac events in both treatment groups. The
difference in “vascular events” was driven by the higher rate of “flushing” and “hot
flushes” in the TRAER group as compared to placebo (11.6% vs. 5.4%). The cause of the
“flushing” is unclear.

. COMMENT: Increased cardiovascular risk is rarely detected in NDA databases and
requires long-term, controlled studies. For Vioxx, for instance, a 5000-patient NDA -
database did not allow adequate assessment of cardiovascular safety. In fact, the
cardiovascular safety of Vioxx in the NDA looked similar to the active NSAID _
comparators ( ibuprofen and diclofenac for up to one year). The cardiovascular o
signal for Vioxx was first observed in a one-year, 8000 patient study (VIGOR) and
later confirmed in a 3-year, placebo controlled study (APPROVe). The Ralivia ER
safety database is limited to 3108 subjects who received Ralivia ER at doses of 100
to 400 mg daily, of whom only 475 were exposed for >6 months. This database is
inadequate fo address cardiovascular safety.

Tramadol immediate release (Ultram and fifteen generics) has been in the market for
many years and was never thought to carry an increased cardiovascular risk. So did
NSAIDs. Recent events have lead to the understanding that all drugs in the NSAID
class have an increased CV risk, but the risk was unknown because large and long
trials were never conducted. 4 similar situation might apply to tramadol
hydrochloride. Unless adequate studies are conducted, the true cardiovascular risk
of this drug will never be known.

If approved, the Applicant should not be allowed to claim superior cardiovascular
safety of TRAER as compared to NSAIDs.

Appears This Way
On Original
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3. OQutliers for Vital signs, ECG and Clinical Laboratory Pai‘afnét“ers
3.1 Vital signs

-Table 10. Criteria for identifying Vital Sign values of potential clinical importance
(source: Table 1., Applicant’s outliers report 3/7/05).

AT

Vsnmla e Eﬂtalnn valig® Chenge Relde o Bassline
“Eyeioic Biond PiessIs — 160 mmHg — IncTeass of =20 mm-Hg
81 mmHg Decresss of 520 mm HY
Diastollc Blood Pressum e 105 mmHg - Increstse ef =15 mm Hyg -
B mmHg Detreasa of 216 mm Hy Ll
Heart Rale 120 btpm ' Incrasss of 216 bipm
bam Decregae ol 16 bpm

" Inoroar to be HenliNed s an abnomsity of pelantisl cimest imperznes, 8 value weud need o mest the erilerion
vaue and also epresant g change o at lezel iha rugnilude notad In the change eolimm.

The values chosen as outlier values appear way above normal, for both the value and
the absolute change. It has been recently recognized that changes in blood pressure
as little as a few mmHg may have a great long-term impact in cardiovascular risk. A
change of 20 mmHg to achieve the Apphcant s definition of outlier implies a huge
increase in blood pressure.

Sitting BP
There was no clear dose response in terms of increase in systolic blood pressure
when looking at patients with increase in sitting SPB of > 20 mmHg: 15.1%, 15.6%
17.1%, 14.9%, 21.1% and 20.4%, for placebo, TRAERIOO 200, 300, 400 and
Ralivia flexible dose, respectively.

There seems to be a trend for a dose-response in terms of decrease in sitting diastolic

. BP = 15 mmHg was 12.2%,14.1%, 15.8%, 17.9% and 19.4% for placebo, TRAER

100, 200, 300, 400 and flexible dose, respectively. o
Standlng BP

For standing SBP again, there was no evidence of' 1ncreased BP, with 15.6 % and S

16 t019% of patients having increases of >20mmHg on placebo and TRAER groups,

respectlvely

There was no clear dose response for a decrease in standing diastolic. BP >15 mmHg:
13.8%, 14.6%, 13.6%, 15.8%, 23% and 19.4%, for placebo, TRAER 100, 200, 300, _
400 and flexible dose, respectlvely : -
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Orthostatic hypotension

Postural hypotension and weight decreased were the only vital sign-related adverse
events that were reported in greater than 1% of patients. In the 3/7/05 1SS, the incidence
of postural hypotension was 5.5%, 1.7%, 4.3%, 2.0%, and 5.4% in the TRAER flexible,
100, 200, 300, and 400 mg/day dose groups, respectively, compared to 2.1% and 3.1% in
the placebo and Tramadol/Placebo groups, respectively. A dose-response was not
observed in the TRAER dose groups. : .

The Applicant notes the following:

“Postural hypotension has been reported previously in studies conducted with Tramadol
(Ultram). The higher incidence observed in this clinical program (4.4% in the combined
TRAER group; n=3,108) compared to that for Ultram (<1%) may be due to (a) increased
reporting from active solicitation of orthostasis along with syncope, fainting, passed out,
etc., in this clinical program at the request of the Division; (b) the longer duration of
exposure to TRAER in this clinical program — treatment was for a total duration of 12
weeks in studies 015, 021 and 023; 15 weeks in study 014; and 1 year and at up to 400
mg/day in study 003. In the Ultram clinical program, 3 chronic pain studies were
conducted, 2 for a total duration of treatment of 1 month each and the third study for a
duration of 3 months; and (c) the larger number of patients exposed to TRAER - 3,108
compared to 550 patients in the Ultram clinical program”.

COMMENT: In an early phase I study conducted under the IND, three patients
presented with syncope while receiving TRAER 400 mg dose, as compared to
none on placebo. Moreover, there was also a higher incidence of dizziness and
vasodilation as compared to placebo in all of the early trials. The opening IND
was placed on Clinical Hold, until the Applicant provided additional data on the
patients with syncope and amended the proposed protocol to include adequate
monitoring for potential syncope and orthostatic hypotension. Moreover, the
Applicant proposed that in further trials all patients would follow a dose titration
regimen starting with the 100 mg daily dose instead of 300 or 400 mg given at
once.

It is possible that a greater incidence of postural hypotension with TRAER as
compared to tramadol immediate release (4.4% vs <1%, respectively) be related
to better ascertainment and larger and longer exposure. However, since there are
no direct comparisons between TRAER and Ultram in any of these studies, this
difference needs to be noted in the label.

A request for analyses of orthostatic hypotension was sent to the Applicant as follows:
Syncopal episodes were observed in early clinical trials in the Tramadol Hydrochloride development
program. Please provide a summary table and the listing of patients who developed (symptomatic or
asymptomatic) orthostatic hypotension in studies 015, 021 and 023, by treatment group.
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We suggest you use the definition of orthostatic hypotension by the American Autoriémic Society and
the American Academy of Neurology: a systolic blood pressure decrease of at least 20 mm Hg or a
diastolic blood pressure decrease of at least 10 mm Hg within three minutes of standing.

The Applicant provided the requested information on 8/8/05. Evaluation of these tables
suggests that the incidence of orthostatic hypotension with TRAER, at the doses of 100,
200 and 300 mg daily (14-16%) was not substantially different from placebo (14%) in the
three-month, placebo-controlled studies (015, 021 and 023). However, TRAER 400 mg
daily was associated with 24% of patients having symptomatic or asymptomatic OH at
least once during the study The rate of OH in 003 the open label study, was also 24%
(data not shown) —-

32 ECG

ECG results were categorized to show changes between baseline and the end of
treatment. The categories used and their definitions are provided in the following table.

Table 11. ECG analysis categories (Source. Applicant’s Table 4, 3/7/05 submission)

Catagory Basaline Rasult  End of Treatriant Rasult
NoChange Mormal . Narmnal ‘
Abngrmal, NCS® Abnormal, NGS
Abnormal, CS Abnormal, GS
Improved Abrormal, NCS Normal
- Abnormal, €8 ’ Nomal
Alinorrial, C8 .  Abnarmal, NGS
Worsanad ' ' Nmmal S Abnurmal,-NGS
Nomial Abriormal, G5

Aliigrmal, NGS Abnormal, €8

NCS = Not cfinicaily significart; €S = Clirically sigrificant.
Baseline was defined as the last measurement prior to the first dose of study drug.

Endpoint was defined as the last measurement among the values- captured after the first
dose to the last date of study drug plus 2 days.
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Table 12. NDA 21-692. Incidence of ECG-related Adverse Events (studlesr 015, 014, 021
023 and 003)

b4

Tram:adol HCi ER Tramadalf -
o i j X : i 4 Placabo Placebo
MeodDRA N=1703) {N=403) {N= 400) {N=400) {N=202) {N=5386) {N=128)
Prefarred Term n (%) n {5 ni%) n (%) n %) n{%) nf%)
Arhythmia NOoS T0.0 500 00 (R (ife)] HTOEH F(E4)] Tom
Atrial fibrillation 4(0.2) 0@ay 1(0.3) 0 (0.0} 0{0.0) —=E4840) L R())
Atrial flutter 1(0:1) 0 (0.0} 0o 0(0.0) 0{0.0 0 (0.0 0@
Alrial hypartrophy 2(0.1) 0.0} 0 (0.0} 0.{0.0) 0{0.0} 0(0.0) 0{0.0)
Afriovantricular block g{ao - 102y -~ @0 a{0.y 0{0.03 0 {0.0} 0(0.0)
NOS
Bundla branch block 302 g0.m 00.0 0(0.0) 0 (0.0} 0om oo —
laft S . R . .
Bundis branch black 3(02) 0.0 0(0.0) - G 0.0 0(0.03 0{0.0) 0 (00)
NOS . .
Bundla branch hlack 2(0.1 0¢0.03 0O . 0p0 0 (0.0} 000 108
right ‘ ‘
Caonduction disordar . 0 (e.a) 0¢0.0} 1{0.3) 0 (0.0} 0¢0.0) _ 0 {0.0) 00.0)
NOS i
Myacardial infargtion 2{0:1 D{0:0) 0 (0.0 0{0.0) 00.0) 1{02 0{0.0}
Sinus bradycardia 804 - 109 0 (0.0 BN g6 (0.0 2 (0.8 0(©.0)
' Sinus tachycardia 1{0:1) 0{0.0) 0{0.0) 0.0 1{05) 0O 0{0.0)
Electrocardiogram 6{0.3) 040:0) 3(0.8) 0 {0.0) 0.40.0) 1{0:2} 1(0.8)
abnarmal NQS -
Table 13. cont. NDA 21-692. ECG related Adverse Events.
i . s Tramadol HCI ER . Tramadol?
Flexibla™ - 100mg @0 200 mg QD 300 mg QD 400'mg @D PFlacabo Placeba
WadDRA MN=1703) - N 1 S (N=400) . (N=400) {N=202) {N=538) {N= -128)
_ Prefarred Term . n ("fw) ARy %) gm0 (‘3"3 n (%) ~n (“53
~“Hledtrocardiogram P B E T () ; o ; (0.0
wawe abinoma ‘ L _
Electracardiogram PR (43) SRR 1N (41 {00 040.0) 0{0.0} 0-(0.0; 0400)
QRS complex - ’ :
abnomnal - ’
Elactmecardiogram QT . 0:(@0) WE(EH 0 {0:0) 0pe) - 00 204 o0
cunncted intarval - - : .
Elactmr’diug’mm:QT e 0.0y 000 0-{0.0) 0:00.0) 0{0g) - 0{0.O
prolonged ’ RS S ' o
-Electrocardiogram 8T 10y - - {00 0{0.0) 0{0.0) 0 (0.0) 0 (0.0} o0y -
sagment abnommal: ' ) o
Elextrocardiogtam S 0.0y 0{0.0) 0(0.0)- 0{0.0) 0(0.0) 0 (00
"8T-Tchange NO& , A : S . ,
Electrocandiogrsm T 201 o0y 0(0.0) 00.0) 0.0 1{02) 0(0.0)
wave abnomal : : ) : :
- * Extrasystoles NOS o@o - 0fom)y 0{0.0) 0o 000 1(0.2) N (PN}
Right Vantricular 1'.('0;1): 0{0.03 0 (0.0 0{0.09 0:(0.0) GO o0
- Hypaitrophy - . ’

NOS =Nat Ctharwise Spacifiad B
Source, Table 1.2 of 3/7/05 submission.
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ECQG related CV events were rare. They were more common in the flexible dose group. -
This may be in part because of the larger number of patients and the longer average.
duration of exposure (up to 1 year) on the highest dose of TRAER tested (400 mg).

There were 5 cases of QT or QTc interval prolongation. The magnitude of the QT
intervals were not listed in the patient profiles and their ECG parameters were not
provided by the sites. Three cases were receiving Tramadol HCI ER (two flexible dose,
one TRAER 400 mg) and two were-receiving placebo (in study 021) atshe time of the
finding. None of the cases was considered by the investigator to be clinically significant.
All but one patient receiving placebo completed the study. Treatment with TRAER does
not appear to be related to QT prolongation.

3.3 Clinical L'aboratory Test Results -~ =~ - -
The number and percentage of subjects with new laboratory abnormalities at endpoint
compared to baseline were identified. Baseline and endpoint laboratory values were

compared using the standard laboratory normal ranges. Missing values were

characterized as abnormal, to be conservative.

Laboratory ranges used to identify results of potential clinical 1mportance are presented in
Table 14.

- Appears This Way
On Original
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Table 14. NDA 21-692. Laboratory ranges used to identify results of potentlal clinical -
importance. Source: Applicant’s Table 9, 3/7/05 submission.

Labgratory Paramater (unrts) Lass Than or Equal To? Graater Than or Equal To
Hematomgx i i -
Hamoglobin (gL} ’

Mala . . MNs -

Femala " es : S
Hematocrit (%3

flala ¥ -

Famale ’ B ? -
WRGC (x10%uL) )
Mautrophils ) : 15% - R
Ecsinosphils - — .- .. o . - - : 10%
Platolets {x10%uL) : 75.0 700.0
Clinical Chemistey
Renal Function
Craatinine (mg/dL) ND 20
Eltactrolytes .
Sedium- frmEgL) 125 155
Potagsium (mEgqa) ’ 3.0 59
Chloride (mEqgiL) ) T 115
Bicarbanate{mEqiL) 18.0 . ' 400
Liver Function :
SGPT (ALT):(UL ND 3x Upper Limit of Nomral
SGOT (AST) (UL} ND 3x Upper Limit of Noeimal
Total bilirubin {mg/dL) ND 2.0
Alkaline phosphatase (U1 - : ND 3% Upper Limit of Nomal
Other
Calgium fmgrdl) - . 70 12.0
Phosphomis {mgfdl) 28 8D
= -

ND = Not:dors.

Hematology: The number of patients with Hemoglobin/Hematocrit test results of
potential clinical 1mportance pre dose and on drug were low (<4%) in all dose groups.
There were no major differences between the Tramadol HCl ER dose groups and placebo
in the hematology fesults of potential clinical importance pre dose and on drug. Post dose
hematology test results of potential clinical importance were rare (data not shown)-
Changes in WBC and platelet count changes were low in all treatment groups, as well,
with no obvious trends. The group with greater changes was the flexible dosing group,
and even in this group, the changes were mild and occurred in approximately 10% of
patients. WBC counts of potential clinical importance were rare pre dose, on drug and
post dose in all dose groups. No trends were obvious (data not shown). _

Chemistry:

Renal function test results of potential chnlcal importance were rare pre dose, on drug
and post dose (<1.2%). The incidence of renal function test result-related adverse events
were rare. Blood creatinine increased showed no trend and there was only 1 case of renal
insufficiency in the Tramadol HC1 ER 200 mg/day dose group.
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Liver function tests. Increase in ALT and or AST was observed in some patientson

TRAER and on placebo. In general, the incidence of incréased LFT’s was greater on

TRAER than placebo, but the rates varied with the doses. Of note, the criteria for

determination of increased LFT’s used by the Applicant was Grade 1 = >50% increase
and Grade 2 =>100 % increase. Therefore, the rate of ALT x2 was 3% in the flexible

dosing and 300 mg groups, but similar to placebo for the other doses. There was no clear
evidence of a dose response in this dataset that included studies 01 5, 0217623, 014 and
003 (see Table 12)

Table 12. NDA 21-692. Changes in AST and ALT. Studies 015, 021, 023, 014 and 003. )

Parametar! Grade Change

Treatment Group ™ ~~ Tatal 20 I No Change +1 .42
ALT{SGPT)

Flexible Diosing 1209 - - 1197 (92.1) 63 {4.8) 39430
10 mg 374 - 348 (92.0) 1861 7(1.5
200 mg 366 - 345 (84.3) 1BE.9 3(0.8)
300 mg 367 - - 340 {82.:6) 16443 M E.0)
40 mg 189 - - * 181 (85.8) 7037 1{0.5)
Placebo 508 - - 480.094.5) 20 {3.9) B8
Tramadol’Placabo 113 - 105 (92.9) 5{4.4) 327
AST (SGAT) _

Flexible Dosing 1209 - 1212(93.3) 50 (4.5) 2822
100 mg 374 - - 320 {85:6) 46(12.3) BIAY
200 mg 366 - - 320 (87.4) 42{11.5) 44113
300mg 367 - B 323 (88.0) 39¢10.8) s{1.4)
400 mg 180 - - 170(89.9) 15(7.9) a2
Placebo 508 - - 451 {80.7) 41(8.1) B{1.2)
TramadolPlacebo 113 - - 107 (84.7) 4{35) 20 B)

Source: Applicant’s Table 19, 3/7/05 submission. Grade 1 = increase of >50% Grade 2=

increase of >100 %.

There were very few liver function test results related adverse events. Again, most events

appear to be in the flexible dose group (Table 13). Liver function test results of potential

clinical importance were rare pre dose, on drug and post dose, and showed no trends
(data not shown).

Table 15. NDA 21-692.- Liver function tests-related events. Studies 015, 014, 021, 023
and 003. Source: Apphcant s Table 21, 3/7/05 submission.

Tramadol HGIER .
» 200'mg 400 g o Tramadal/
Flexibla 100mg@QD - @P 30 mgQoD 815} Plagsbe  Placsha
ModDRA Prefemsd {H=1703} {N=403) {N=400) {N=400) (N=202§  (N=536) (N=128)
Tann - - nii) n (%) n (%) n (%) neE) o k) (R
Alaning 21(1.2) 2{05) 1(0.3} 1{0.3} 0.0 4007, 2018
aminctransferase . ) ‘
inereasad : :
Aspartaty 1801y 103 1{0.3) 1{0.3) 0 (0.0 3{06) 218}
aminotransferage : : .
incragsad
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Electrolytes. The incidence of serum electrolyte-related adverse events (sodium,

potassium, glucose) were very small (0 to 0.2% for most doses). The greater incidence of o~
hypokalemia was observed for the 300 mg qd dose (0.5%). The numbers are small and
preclude meaningful interpretations. Similarly, the incidence of other serum-electrolyte-
related adverse events were generally rare. Blood creatine phosphokinase increased and

blood glucose increased were the most frequently occurring other clinical laboratory test
result-related adverse events. The incidence rates for glucose increasett@dverse events

was similar between the Tramadol HC1 ER dose groups (up to 1%) and placebo (0.9%).

The incidence of creatine phosphokinase increased was slightly greater for Tramadol ER
(1.5-2% at different doses) as compared to placebo (0.9%). The clinical 51gn1ﬁcance of
this small difference is unknown.

In sammary, analyses of vital signs indicate a greater incidence of orthostatic
hypotension and weight decrease with TRAER as compared to placebo. The rate of
weight decrease seems to be dose related (presented by 0.8, 1.8 and 3% of patients
receiving TRAER 200, 300 and 400 mg, respectively, in studies 023 and 021), as
compared to 0% on placebo. The rate of orthostatic hypotension appears to be more
frequent in the 400 mg dose group and open label flexible dose group (24%), as
compared to the 100-300 mg groups and placebo (14%).

There were no major differences in the incidence of ECG or laboratory abnormalities in
the analysis of these datasets.
4.0 Analyses by Age

The Applicant analysis of age group distribution (<65, elderly: 65-75 and older elderly:
>75 years) Tramadol Hydrochloride ER clinical trials is presented in Table 14.

Table 16. NDA 21-692. Tramadol Hydrochloride Extended Release.
Age distribution (studies 015, 021, 023, and 003).

100mg - Ay -3 mg' | ‘&numg g Flexitle Nm’p;ﬂg plmm: Tramadal

e qQroup .- - _dose o Blacebo.
Al patisnts. o 403 {100 400 [103 []J 4UEI {100.0) 21)2 (1 0.0 17(36 {100. C(| 3108, (1(!19] 53':.‘ [1(.’0 D) 128 {100.0)
< 65 years C2R(BA0)  248{62.0) M2{pss)  MIGOR)  1IGESH  220¥ a0 - 362{675) 107 [83.6)
6575 years 3048 o 1347 128 [308) 55283 Xa(eN . 7es(MeE)  A51{282 s(MH .- -
> 75 years ; B{1.5) 15(38) 15 (3.8 i1 89{58) 13583 2949 647

Source: Applicant’s Table 2, Age analyses submitted 3/7/05.

As seen in Table 16, approximately 25%-30% of patients exposed to TRAER were 65
years or older. There seems to be a substantial exposure. among elderly Patients in this
application, except for the >75 year old. A greater number of elderly patients were
exposed to the lower doses of TRAER (up to 38% of patients on the 100 and 200 mg
doses were elderly) as compared to the higher doses (<30% of patients on the 400 mg
dose were elderly). The number of patients >75 years is small and precludes definitive
conclusions about the safety of TRAER in this group. .
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COMMENT: An analysis of the placebo-controlled fixed dose studies (021 and
023) separated from the open label, flexible dose studies would be more
appropriate than the current analysis presented by the Applicant (all chronic
-studies). However, the results of these two approaches were very consistent when
performed in the general population (all ages) as seen in Tables I and 2-4 of this
review. Therefore, additional analyses will not be requested at this point.

A

4.1 Adverse events by organ system category.

In general, adverse events tended to be higher in the 65 to 75 and >75 years groups as
compared to the < 65 years group, for both the active and the placebo treatment groups.
This was more evident for the “all adverse events” category, the most common organ
system events (GI disorders, Nervous system disorders) and the metabolism and nutrition
disorders categories . For instance, for metabolism and nutrition disorders, the rate of
adverse events with TRAER was approximately 2 to 11% among the <65 years
population (as compared to 2. 8% on placebo) and 6 to 17% among the elderly (0% on
placebo).

For other organ system categories, the frequency of AEs in the <65 and >65 years grups
were about the same but varied with the specific category and the dose. The rate of AEs
in the 65-75 years group was also about the same as the >75 year olds except for the
“vascular” and “skin and subcutaneous tissue disorders” systems, in which the rate was
greater in the older elderly as compared to the 65 to 75 years age. (Source: Table 3, Age
analysis submitted 3/7/05, data not shown).

4.2 Individual adverse events with greater frequeney among elderly and older elderly.

Table 15 presents some adverse events that were more frequent in the elderly and older
elderly.

Dizziness was present in approximately one third of all older elderly patients (33%) -
regardless of dose as compared to a dose-related 15 to 30 % in the <75 years groups.

Dose-related constipation was elmost twice as common in the 6575 years greup as
compared with the <65 years population (approx1mately 42% and 24% respectively, for
the two higher doses). .

Asthenia also showed a greater incidence among the elderly, in a dose response manner.
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Table 17. Ralivia ER. Selected AEs by age. Studies 015, 021,023, 014 and 003.

Placebo

MedDRA Preferred R 100 mg R 200 mg R 300 mg R 400 mg R Flexible
Term (N=403) (N=400) (N=400) (N=202) (N=1703) (N=536) -
All Patients (N=258) (N=248) (N=262) (N=143) (N=1296) (N=362) -
Age <65 years (N=139) (N=137) (N=123) (N=59) (N=308) (N=151)"
Age 65 to 75 years (N=6) (N=15) (N=15) (N=0) (N=99) (N=23)
Age >75 years n (%) n (%) n (%) n (%) n (%) n{%) .
Dizziness
All patients 64 (15.9) 81(20.3) 90 (22.5) 57 (28.2) 532 (31.2) 42.(7.8). -
'< 65 years 41 (15.9) 46 (18.5) 52 (19.8) 39 (27.3) 410 (31.6) 34 (9.4)
65-75 years 21 (15.1) 30 (21.9) 33 (26.8) 18 (30.5) | 93 (30.2) 17(@48). ...
> 75 years 2 (33.3) 5(33.3) 5(33.3) 0 29 (29.3) 1(4.3)
Constipation T o B -
All patients 49 (12.2) 68 (17.0) 85 (21.3) 60 (29.7) 471 (27.7) 471 277y
< 65years 30 (11.6) 40 (16.1) 36 (13.7) 35 (24.5) 299 (23.1) 299 (23.1)
65-75 years 18 (12.9) 26 (19.0) 46 (37.4) 25 (42.4) 127 (41.2) 127 (41.2)
> 75 years 1(16.7) 2 (13.3) 3 (20.0) 0 45 (45.5) 45 (45.5)
Asthenia ‘ - '
All patients 14 (3.5) 24 (6.0) 26 (6.5) 13 (6.4) 154 (9.0) 8(1.5
< 65 years 5(1.9) 13(5.2) 14 (5.3) 7 (4.9) 115 (8.9) 6(1.7)
65-75 years 8(5.8) 10 (7.3) 12 (9.8) 6 (10.2) 27 (8.8) 10.7)
> 75 years 1(16.7) 1(6.7) 0 0 12 (12.1) 1(4.3)
) 0
(Source: Applicant’s Table 4, Age analyses, submitted 3/7/05)

In summary, as expected, the rate of adverse events among the elderly and older elderly

were somewhat greater than among the < 65 year population. Events that appear to be

most influenced by age were in the GI disorder, Nervous system, Metabolic and nutrition,

Vascular and Skin and subcutaneous tissues disorders.

Appears This Way
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5.0 Safety in single and short-term multiple dose studies o

Safety results from acute pain and PK studies were submitted with the original
application of December 31, 2003 but were not mentioned in the original FDA review.
The application included one study in acute dental pain, one pre-emptive pain study and
seven clinical pharmacology studies. The kinds of adverse events were similar to those
in the chronic pain studies: dizziness, nausea, vomiting, constipation, etc. Of note, the
mean age of these normal volunteers in these trials was 22 to 34 years—

Table 18. NDA 21-692. TRAER. Non-chronic pain studies.
Study # Description N number of AEs

1968 .| Four way, fasting comparative biovailability study of three 11 1/4/3
tablet formulations of TRAER 200 mg vs Ultram® tablets LT
(2x50 mg bid) in healthy non-smoking male volunteers.
Mean age: 34 years (range: 22 to 41)° '

2015 A pilot two-way fasting comparative bioavailability study of 1
TRAER 400 mg and Ultram® tablets (100 mg qid) in healthy 2 10T
non-smoking male and female volunteers. 12 Ultram
Mean age 31 years (range 20-43) ’

2016 A pilot single and multiple dose, open label fasting PK study of | 12 64 2

TRAER 2x200 mg in healthy non-smoking male and female.
Mean age: 28 years (range 18 to 44))
2017 A pilot two-way single dose, fasting dosage strength

proportionality study of TRAER (100 and 200 mg) in healthy 12 21 T 100mg
non-smoking male and female volunteers. 25 T200 mg
Mean age: 29 years (range 19 to 41):
407 A three-way, multiple dose, open label fasting dose 28
proportionality study of TRAER (1x 100, 2x 100 and 4x 100
mg tablets) in healthy non smoking male and female.
Mean age: 31 years (range 20 to 45)
408 A two-way multiple dose open label comparative 28 3
bioavailability of TRAER (2x 100 mg tablets) vs. Ultram ® (50
mg qid) in healthy non-smoking subjects.
Mean age: 30 (range 21 to 43)
992208 A three-way single dose open label fasting and food effect 27 3
comparative bioavailability study of TRAER 100 mg in healthy
non-smoking male-volunteers.
Mean age:29 years (range 21 to 43)

3

002 A pilot study of TRAER in the preemptive prevention of acute T200/100=15 9 un..
dental pain following third molar extraction Placebo= 16 3
Mean age: 22 years (18 to 29)

009* - | A pilot study of two presurgical dosing regimens of TRAER T200/100=17 15
vs. placebo in the preemptive prevention of acute dental pain T100/100=16 11
after third molar extraction. « Placebo= 16 7
Mean age: 23 years (range 18 to 35)

1. Two subjects had syncope and one had symptomatic orthostatic hypotensmn in the TRAER group. No -

cases of syncope were reported from any of the other non-chronic studies.

2. All 12 subjects had dizziness. Half of them had nausea.

3. Most subjects had adverse events. The format of listing provided by applicant in these crossover studies does not
allow adequate analysis of dose response. In general, the nature of adverse events is 51m11ar to that of the chronic studies.
4. For detailed safety results see Table 19.
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“Table 19. NDA 21-962. Study 009. Number of subjects with adverse events in most frequently _
affected body systems (at least 5% in any treatment group).

_ Total 'l'rsmndo] HCIER ) Placeho p-value®
Total Zﬂlb'lllD mg 2004200 myg
n= 49 n=233 n=17 = 16 n= 16

All Body Systems, n (¥a} 33 (67.3) - I6(7E.B) 11 (354:??: 15 (93.8) 7 (43 .23 0.007 .-
Gastrointestinal disorders 18G6T 17(51L.5)  5(294)  12(50)  1(63) <000

Nausea , C17EAT 16(85)  S(204) 11 (68.8) 1(6.3) 0.001

Vomiting 24 11333 3(17.6) 8(50.0) 0(0.0) 0.002
General disorders and ] T -
administration sitezonditions  3(6.1) - 3@Iy - 1459) . 2(12.9) 0(0.0) 0.528 )

 Weakness 3D 30.1) 169 20125 6(0.0) 0.528 S

Musculaskeletal, connective » . 7
tissuc, and bone disorders 120 000 0(0.0) 0¢0.0) 16.3) 0.653

Neck Pain - 12.0) 000 000 000~  1{63) 0.653
Nervous system disorders 06408 16@ES  7(4.D) 963}  4@50)  02ZM

Dizziness 8(163) T2 3(17.6) 4(25.0) 163 0.400

Headache 9(184)  6(18D) 3(17.6) 38 3(188)  1.000

Sommolence B(163) (4D 3H17.6) S@BL3)  0(0.0) 0:053

Tremor 1(20) 160 0{00) 1(63) 0(0.0) 0,652
Psycliiatric disorders 4D 4121 A(17.6) 163 0 €0.0 0.306

Anxicty 1.0 130 159 8(0.0) 00.0) 1.000

Euphoric moad 2(4.1) 2(6.1) 165.9) 1(6.3) - 0(0.0) 1.000

Nervousness 1(2.0) 1 3.0 1(5.9) 0¢0.05 . 0(0.0) 1.000

Slﬂp disorder ' 1020} 1.(3«0) 1¢5.9). 0 (@0 _0.00.0) _1.000
Renal and urinary disorders 241} 2(61) 1659 163) 000 1.000

Dysuria 24N 261 . LG9 | 163) 00y . 1000
Respirstory, thoracic, and » i o T '
mediastinal disorders 120 1(3.0) 159) 000 0(0.0) 1.000 -

Rhingwhea ) LEo 160 149 0.00.0 0.(0.0} 1.000
Skrinrandsnbcutanmus tissuc ‘ o : . e ) L
"disordérs - 21y 2(5.1) afeay - - 3(12 5) - 0(0:0) Q204

 Prisitus. o 21y e go0) 2028 _8(00) 0204

Vascular disorders 361 130 000 13 . 2(128) 0306

Hot flushes. 261 160 - 0(0.0) 1E3 . 16D 0.537 o

_ Vasodilation _ 120 000 0(00) 0O 1(63) 0653

Source: Table 12.1. 009 CSR submitted 12/31/03

COMMENT: Most common AES are again those of the GI system and Nervous system. There
is some evidence of a dose response between the 200/100 and 2007200 mg dosings. There were
no deaths and no serious AEs. Two subjects discontinued due to severe vomiting, one in each _
treatment group. The study failed to show efficacy.
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6. Special Populations

Information submitted by the Applicant does not satzsfactarlly address the lack of clznzcal
pharmacology information to support proposed dose labeling in the Special Populations =~
section of the label. (See review by Zhang Lei, PhD., Biopharm revzewer) R

No elderly subjects (> 65 years) were included in any of the seven clinical pharmacology
studies. The mean age in these studies was 29 to 34 years (See.Lable 18). Of note, the target
population for this drug will likely be older, will have comorbidities and will be taking
concomitant medications.

Appears This Way
On Origing]
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7.0 Conclusions
* The current submission has addressed most of the safety concerns ralsea by the Agency
in the October 29, 2004 AE letter.

In general, the safety profile of TRAER was consistent with that of Ultram®, although
because no trial included both products except for a couple of small single dose PK
studies, it is impossible to conclude with complete certainty that the safety profile of
these two drugs is identical. However, this is a 505(b)(2) application that contains more
safety information than most 505(b)(2) applications. If approved, Tramadol ER should
carry the same WARNINGS, PRECAUTIONS and CONTRAINDICATIONS as
Ultram®, 1nclud1ng the potentlal for phy31cal dependence and abuse, seizures; etc.
There are no safety findings that would preclude approval of TRAER. There were no
unique events observed with TRAER that had not been observed with Ultram®.

Review of the original NDA application and additional information provided by the
Applicant in the March 7, 2005 submission and subsequent responses to FDA requests
for clarification indicate a clear dose response in terms of adverse events, particularly for
the most common adverse events such as GI disorders (constipation, nausea, vomiting)
and Nervous system disorders (dizziness in particular). This dose response in terms of
toxicity needs to be placed into the context of a lack of evidence of a dose response in
terms of efficacy.

The NDA database suggests a greater number of patients on TRAER had cardiovascular
serious AEs as compared to placebo, but the numbers are small (five vs. two on TRAER
and placebo, respectively). As is usually the case, an NDA database is not powered to
adequately evaluate cardiovascular safety. Of note, Ultram® has been in the market for
longer than twenty years and was never thought to be associated with cardiovascular risk.
So did NSAIDs. The applicant should not be allowed to claim superlor CV safety as
compared to NSAIDs.

In general, there were similar percentages for cardiac events (all, serious and non-serious)
in both treatment groups. A greater rate of vascular events in the TRAER treatment group
was driven by the higher rate of “flushing” and “hot flushes” (11.6% vs. 5.4% in the
TRAER and placebo groups, respectlvely) The apparent greater risk of flushing and
vasodilation with TRAER ma¥ be truly due to greater toxicity of the extended release
formulation or to better ascertainment of these events in the Biovail TRAER clinical
program. The cause of the “flushing” is not fully clear but appears to be of neurogenic
(vasovagal) origin.

Analyses of vital signs indicate a greater incidence of orthostatic hypotension and weight
decrease with TRAER as compared to placebo. The rate of orthostatic hypotension
appears to be more frequent in the 400 mg dose group and open label flexible dose group
(24%), as compared to the 100-300 mg groups and placebo (14%). The rate of weight .
decrease seems to be dose related (presented by 0.8, 1.8 and 3% of patients receiving
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TRAER 200, 300 and 400 mg, respectively, in studies 023 and 021), as compared to 0%
on placebo. Although relatively uncommon, it may be relevant for the elderly population. --
There were no major differences in the incidence of ECG or laboratory abnormalities in
the analysis of these datasets.

The rate of adverse events among the elderly and older elderly were somewhat greater
than among the < 65 year population, particularly.for the 300 and 40Qumg doses. Events
that appear to be most influenced by age were in the GI, Nervous system, Metabolic and
nutrition and Vascular.and skin and subcutaneous tissues disorders. Of note, tramadol
immediate release’s maximum recommended dose in the older elderly is 300 mg. No
patients >75 were exposed to TRAER 400 mg. The exposure for the >75 year old group
was limited T036 patients at the 100, 200 or 300 mg fixed doses and 99 patients exposed
to 100 to 300mg flexible doses.

No studies were conducted to support the dosages recommended in Special Populations
section of the label. As per the Biopharm reviewer (Dr. Zhang Lei) information provided
by the Applicant in this Complete Response is not satisfactory to support the proposed
dose regimen in renally and hepatically impaired patients. There are no PK data to
support the proposed dose of TRAER in the elderly . All clinical pharmacology studies
were conducted in healthy and young volunteers (mean age 29 to 34 years)
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Agree, Please also see my review of the

AT AR

complete response.



B
s}y ls, .
v
K - .
E
o

o FDA CENTER FOR DRUG EVALUATION AND RESEARCH e
DIVISION OF ANTI-INFLAMMATORY, ANALGESIC, AND OPHTHALMOLOGIC DRUG PRODUCTS

-HFD-550, 9201 Corporate Blvd, Rockville MD 20850 Tel:(301) 827-2040
- ... MEMO TO FILE L
DATE:  August29,2005
DRUG: ~ " “Ralivia ER (tramadol -
NDA: 21— (30-Dec-2003, 07-Mar-2005)
SPONSOR: Biovail Laboratories, Inc. -

In my Deputy Director Memo dated October 26, 2004, I described the results of four.
efficacy studies submitted in support of the original NDA. This data and my prior memeo
were reviewed in the context of the response to approvable letter submitted March 7,
2005. I am writing this memo to file to correct an error in the Deputy Director Memo. In
describing the results of a reanalysis of the data from Study 015 using BOCF by Dr. Kim,
I notice that I reported the p-value as p=0.21. The correct p-value from this reanalysis is
0.021.
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ACTING DIVISION DIRECTOR CONCURRANCE OF APPROVABLE ACTION -

DATE: = —©ctober 29, 2004- SR .
DRUG: Ralivia ER (tramadol hydrochloride extended release)
NDA: - 21-692 (December 31, 2003); 505(b)(2) -

SPONSOR: Biovail Laboratories, Incorporated

- DOSAGE FORM:  Oral

DOSAGE STRENGTHS: 100, 200, and 300 mg tablets

INDICATIONS: Management of moderate to moderately severe pain in adults.

 ACTION RECOMMENDED BY THE DIVISION: Approvable

L CONCUR WITH THE RECOMMENDATIONS OF THE DEPUTY DIVISION DIRECTOR
AND WITH THE APPROVABLE ACTION

ADDITIONAL CLINICAL INFORMATION REQUIRED FOR APPROVAL:

Provide additional data to support the risk/benefit ratio:

1. Conduct an additional trial in osteoarthritis (OA) or chronic lower back pain (CLBP) that
demonstrates robust evidence of efﬁcacy and that supports all doses proposed in the T
label. We recommend that Ultram® be included as a comparator.

2. Provide additional information regarding the increaséd number of serious
thromboembolic events. ' -

3. Submit a revised label that addresses the safety findings in the Ralivia ER NDA and -
which delineates any additional safety and efficacy findings with Ra11v1a ER, including a
description of the carcmogemclty studies you have conducted.
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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action : R

The Sponsor has not adequately demonstrated that Biovail Tramadol ER (TRAER) is safe and

effective for the treatment of moderate to moderately severe pain at the doses of 100 to ——

daily. This claim implies that TRAER may “~—~—— " chronic pain conditions as-the

immediate release formulation is. . TRAER was net studied in - and failed to .
-show efficacy in the chronic pain setting. Additionally, the use of TRAER in the = -

setting raises safety concerns.

TRAER also failed to demonstrate adequate evidence of efficacy for the treatment of moderate to
moderately severe chronic pain, a claim that the FDA was willing to grant if the application
supported it. Three out of four studies included in the application succeeded the primary
analyses using the last observation carried forward (LOCF) approach for imputation of missing
data. However, results were not supported by sensitivity analyses using different methods of
imputation.

Additionaliy, data presentation, particularly safety analyses were not presented in a clear format.
Some tables in the ISS (integrated summary of safety) do not reflect the adverse events as
reported in the individual study reports. There were some discrepancies in the analyses

conducted by the sponsor in different tables. Some safety analyses, such as analysis of laboratory
outliers are missing from the application.

Based on the lack of adequate evidence of efficacy, this application should not be approved.

1.2 Recommendation on Postmarketing Actions

1.2.1 Risk ‘Management Activity
No recommendatiqng a;[ this pdinL
1.2.2 Required Phas¢ 4 Commifments
No recommendatrions at this point.

1.2.3  Other Phase 4 Requests -

No recommendations at this point.
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1.3 Summary ef Clinical Findings

1.3.1 Brief Overview of Clinical Program

Product name: Tramadol Extended Release is a dual p-opioid agonlst and serotonine/
norepinephrine reuptake inhibitor analgesic. T

Route of administration is oral. The proposed indication is for the management of moderate to
moderately severe pain. =~

The application includes four efficacy studies in chronic pain conditions, one pre-emptive pain
study and one chronic safety study, involving approximately 3100 patients exposed to TRAER in
doses of 100 to 400 mg daily. In addition to the exposure in the NDA database, extensive data
exist from post-marketing experience with Tramadol immediate release (ULTRAM ® and
generic products). The reader is referred to section 4, Data sources, for more details.

1.3.2 Efficacy

Of the four efficacy studies in chronic pain conditions, three were in patients with osteoarthritis
(OA) (B02.CT3.021.TRA.PO3, B02.CT3.023.TRA.PO3 and B00.CT3.015.TRA.PO3) and one
in patients with chronic low back pain (B00.CT3.014.TRA.P03).

Of the three OA studies, two were adequate and well controlled: protocols 021 and 023. Both
were originally designed to support an indication for the “treatment of the signs and symptoms of
OA”

< B02.CT3.021.TRA.PO3: 12 week, randomized, placebo and active controlled
(celecoxib) study of Tramadol ER 100, 200 and 300 mg, in patients with OA of the knee
and hip, using three co-primary endpoints: Pain, Function and Patient Global assessment.
This study will be referred to as study 021.

% B02.CT3.023.TRA.PO3: 12 week, randomized, placebo-controlled of Tramadol ER

- 100,200, 300 and 400. mg. Same population and primary endpoints as 021. This study

will be referred to as study 023. e e—
The third OA study (B00.CT3.015.TRA.PO3) was a 12 Week randomized, double blind,
placebo controlled, of Tramddol ER flexible dose (100 to 400 mg daily) in patients with OA
of knee (no-hip). Primary endpoint was Pain VAS (only). Secondary endpoints included
WOMAC questionnaire and Patient Global assessments. This study will be referred to as
study 015.

B00.CT3.014.TRA.PO3 was a 12 week, double blind, placebo-controlled study of Tramadol
ER 200 and 300 mg. The study had a 3-week, open-label run-in period preceding
randomization. The primary efficacy endpoint was Pain VAS (only). This study will be
referred to as study 014.
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Studies 021 and 023 failed to show efficacy for the “signs and symptoms of OA” indication at
daily doses of 100 mg, 200 mg, 300 mg, or 400 mg of TRAER. In these studies, one or more of
co-primaty endpoints - pain, physical function, and patient global assessment - failed at each
dose level. ’

None of the studies succeeded in demonstrating robust evidence of efficacy for the “treatment of
moderate to moderately severe chronic pain” indication.

Study 023 showed efficacy for the WOMAC Pain subscale endpoint at each dose (100 mg, 200
mg, 300mg, and 400 mg daily) based on LOCF analyses. However, efficacy was not supported
by other methods for imputation of missing data (BOCF and BOCF/LOCF combined), indicating

that the successful response was driven by patients that eventually dropped from the study.

Study 021 failed to show efficacy for the WOMAC Pain variable with LOCF and BOCF.
Moreover, TRAER 200 and 100 did worse than placebo for the WOMAC Pain and Function
subscales. :

Study 015 (knee OA) succeeded in showing efficacy for the Pain variable at flexible daily doses
ranging from 100 mg to 400 mg of TRAER, over the 12-week treatment period, in the Sponsor’s
defined modified ITT population, using LOCF as the method of imputation. However, efficacy
was not supported by analyses at the 12-week landmark endpoint, in the ITT population and
using BOCF as the method of imputation, again suggesting that the response was driven by
patients who eventually dropped from the study. Additionally, the flexible dose design did not
allow adequate characterization of a dose response. '

Study 014 in chronic low back pain (CLBP) showed worsening of pain scores in all treatment
arms (TRAER 200 and 300 mg and placebo), although active treatment did less bad than
placebo. The primary analysis was not supported by alternative methods of imputation of
missing data. Efficacy and safety assessments from this study are problematic, since a substantial’
. number of patients dropped out of the study during the open run-in period, mostly due to adverse
events.

1.3.3 Safety . . n —

The safety profile of Ralivia ER was in general similar to that of Ultram®. However, claims of
similarity to Ultram® can not be inade because none of the chronic pain studies included
Ultram® as one of the treatment arms. There were deficiencies in the way the data was
presented in the integrated summary of safety (ISS), since not all adverse events that occurred
during individual trials were incorporated into this summary.

There was evidence of a dose-response in terms of efficacy, with more adverse events associated
to the 400 mg dose as compared to the 300 mg and lower doses.
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1.3.4 Dosing Regimen and Administration

Clinical data in this application does not support the dosing of 100, 200, 300 =~ mg daily, as
proposed by the Sponsor. No adequate dose response determination has been provided. Primary
efficacy analyses showed inconsistent results for different doses among trials, although all doses -
failed sensitivity analyses, therefore no dose showed robust evidence of ¢ é?f?c.acy. However,

there was a trend for a dose response in terms of safety that does not seem to justify the use of
the —— rdose over the’300 mg dose.

1.3.5 Drug-Drug Interactions

The proposed label carries the same drug-drug interaction sections than the immediate release
formulation of tramadol. ' '

1.3.6 Special Populations
For patients with renal or hepatic impairment, the Sponsor relied on Ultram® labeling along with
studies to develop dosing recommendations. However, it is unclear how the Sponsor arrived to

the final conclusions regarding dosage reduction in these patients.

There was no evaluation of exposure-response in the elderly.

Appears This Wdy
- On Original
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2 INTRODUCTION AND BACKGROUND

2.1 Product Information

T a—

Tramadol Extended Release (TRAER) is a dual p-opioid agonist and serotonine/norepinephrine

reuptake inhibitor (SNRI) analgesic.

Proposed trade name: Ralivia®

Route of administration: oral.

Proposed indication: for the management of moderate to moderately severe pain in adults L
Proposed dose: 100 to ~— mg daily

Dosage forms: 100, 200 and 300 mg tablets

2.2 Currehtly Available Treatment for Indications

Although no perfect or optimal analgesic currently exists for the treatment of chronic pain,
several products are available in the-market, including opioid and non-opioid analgesics.

2.3 Availability of Proposed Active Ingredient in the United States

Tramadol hydrochloride, the active moiety in Ralivia®, has been marketed in the U.S. since
1995 (Ultram®) at the dose of 50 to 100 mg up to 4 times a day not to exceed 400 mg daily. At
least 15 generic tramadol hydrochloride immediate release products are also approved.

There are no approved tramadol extended release formulations in the U.S; although there are
several available in other parts of the world. ‘

2.4 Important Iss_ues with Pharmacologically Related Products__.. ..

Main safety concerns with tramadol hydrochloride are the risk of seizures, hypersensitivity

_ reactions, CNS depression, physital dependence and abuse potential. All these events have been
part of the Ultram® label since approval. However, after post-marketing reviews conducted by
the Division of Anti-inflammatory, Analgesic and Ophthalmic Drug products and the Office of
Drug Safety (April 21, 2000), the label was updated and strengthened in August 2001. Changes
included a statement that Tramadol is an opioid product and emphasized the risks of adverse
events associated with Tramadol, including potential for death

Of note, despite being an opioid product, Tramadol is not scheduled under the Controlled
Substances Act and is therefore promoted as having “less potential for abuse” and as a “non-
narcotic” analgesic. Several FDA attempts to schedule Tramadol, have been unsuccessful. The
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FDA has recently conducted an updated Eight Factor Analys1s that is currently under evaluation
by the DEA.

Other labeling changes for Ultram® implemented over the years include the addition of two slow
titration schedules to improve tolerability, starting at 25 mg daily with titration up to 300 - 400
mg daily over a 10 day period or a 14-day period. Of note, the proposing startmg dose of
TRAER is 100 mg daily.

2.5 Presubmission Regulatory Activity -

NDA 21-692 (Ralivia ®), proposes the use of Tramadol Extended Release (ER) Tablets for the
treatment of moderate to moderately severe pain. This is the same indication that Tramadol
Hydrochloride immediate release tablets currently has, although this extended release
formulation is not suitable for the treatment of acute pain. ' :

Ultram® was approved based on several efficacy studies in acute pain models and two chronic
pain studies: one was a 4 week study in cancer patients and the other was a 12-week study in a

~ very heterogeneous population of patients with nonmalignant pain including low back pain,
cancer, neuropathic pain, theumatoid arthritis and “fibrositis”. Both studies used flexible dosing.
None of them was placebo-controlled. Neither study today would be considered adequate to
evaluate chronic pain. However, at the time of approval, it was considered that these two studies
along with the evidence of efficacy in acute pain were adequate to support the “treatment of
moderate to moderately severe pain” indication.

As per the attached regulatory history and meeting minutes (Sectzon 10. Appendzx 3) over the
years, the intended indications for Ralivia® have evolved. ————

Throughout the drug development program the Division cons1stent1y advised the Sponsor that
the treatment of moderate to moderately severe pain was not an appropriate indication to pursue
since it was not informative for labeling to prescribers. Instead, a more specific claim, such as
the treatment of the signs and symptoms of OA, or the treatment of chronic low back pain, would
be more appropriate indications (February 12, 2002, EOP2/Guidance meeting). For additional
support to the approach taken by the DAAODP - granting specific indications versus a general
chronic pain claims - the reader is referred to the transcripts of the Arthritis/Analgesia Advisory
Committee Meeting on Pain, held in July 2002.

As per the PreNDA briefing document submitted by Biovail in August 19, 2003 to the PreNDA
meeting to be held in September 22 2003 (IND 59,023 SN 049) the Sponsor intended to submit
an NDA under 505(b)1, _ — _ . However,

10
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after unblinding one of the pivotal OA studies and upon re(;eipi ;f it-:i>réft answers provided by the ™

Division in advance to the meeting, the Sponsor cancelled the PreNDA meeting. Then, in
- December 31, 2003, an NDA application was submitted for the treatmént of moderate to
moderately severe pain, under 505(b)(2). '

Efficacy trials included in the current application
In addition to PK studies; the current application includes:
+ Three OA efficacy studies:

Two of them were adequate and well controlled: protocols 021 and 023:
Study 021 was a 12 week, randomized, placebo and active controlled
~ (celecoxib) study of Tramadol ER 100, 200 and 300 mg, in patients with OA of

the knee and hip, using three co-primary endpoints: Pain, Function and Patient -
Global assessment. _ '

Study 023 was a 12 week, randomized, placebo-controlled of Tramadol ER
100,200, 300 and 400 mg. It involved identical population and primary endpoints
as 021. ‘

The third study was study 015. This was a 12 week, randomized, double blind,
placebo controlled, of Tramadol ER flexible dose (100 to 400 mg daily) in patients
with OA of knee (only). Primary endpoint was Pain VAS (only). Secondary endpoints
included WOMAC questionnaire and Patient Global assessments. The flexible dose
design does not allow adequate characterization of a dose response.

e One chronic low back pain (LBP) efficacy study (study 014) was a 12 week, double

- blind, placebo-controlled study of Tramadol ER 200 and 300 mg. The study had a 3-
week, open label run in period preceding randomization. Primary endpoint was Pain
VAS (only). Efficacy and safety assessments from this study are problematic, since it
highly selects patients who tolerated Tramado! during the run in period.

e A dne:ye_ar, safety, open-label study in _chronic.. non-malignant pain
(B00.CTOL.003.TRA. PO3). ’

* One pilot pre-emptive pain study in an acute surgical dental pain model
(B00:CT2PC.009.TRA. PO3)

2.6 Other Relevant Background Information

~ Ralivia® is not approved in other countries.

11
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3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES

Based on preliminary discussions with the corresponding reviewers, there do no seem to be any
relevant chemistry or pharmacology/toxicology issues that would affect approvablhty of this
drug. -

- T

3.1 CMC (and Prbdl{g_t Microbiology, if Applicable)

No issues significant issues have been identified that would render this application not
approvable. __ . _

3.2 Animal Pharmacology/Toxicology

. No issues significant issues have been identified that would render this application not
approvable. The Sponsor conducted several non-clinical studies but does not plan to include
these in the Ralivia® label.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

Complete study reports were available elecfronically and reviewed by the medical officers
involved in this application. (\\Cdsesub1\N21692\N_000\2003-12-31)

4.2 ‘Tables of Clinical Studies

Table 1 summarizes all clinical studies submitted in the current application. For clinical
pharmacology studies see reviewer by Dr. Li, Biopharmacology reviewer.

[
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Table 1. NDA 21-629 Clinical Studies mcluded in the apphcatxon -

-Primary outcome -~ -

Study | Design Treatment -
TR | TR | TR { TR | Placebo | Cele
400 | 300 | 200 | 100 | 200
Osteoarthritis (OA) . - -
021* 12-week, R, PC, AC WOMAC Pain subscale,
Randomized | - 199 1199 }201 |202 200 | WOMAC Function = -
’ T : Patient Global Assessment
023* 12-week, R, PC of Disease. Activity, -}
Randomized | 202 .| 201 [201 {202 {205 - :
Landmark at 12 weeks, = -
MITT, LOCF
015"% | 12-week, R, PC Flexible dose 100 to 400 Pain VAS
, mg/d — Average over 12 weeks,
Randomized 124 122 MITT -
Chronic Low Back Pain (CLBP)
014 3 wk run-in, OL, then Screened = 619
12-week PC (Dropped during run-in = 233) Pain VAS
Entered DB - 128 | 129 - - 129 - Average at 12 wks, MITT
Open label Safety up to one year
003 Enrolled 1067 - - Safety
Dose titration to 300-400 Descriptive stats for pain
: mg daily.
Pilot, Pre-emptive, dental pain ' : :
009 One dose night before 17 16 16 Pain intensity VAS

One dose right before

Time to re-medication

* studies received special protocol assessments). Original Pivotal trials for the OA indication.
DB: double-blind. PC: placebo controlled. ‘AC: Active comparator controlled. Scales: WOMAC
Pain 0- 500 mm VAS; WOMAC Physical Function (O 1700 mm VAS); Patient Global (0-100

VAS).
patients only.

4.3 Review Strategy

Efﬁcacy analyses for 014 exclude site 01.

*MITT population includes 101 and 118

Individual complete study reports (CSR) as well the integrated summary safety (ISS) were
reviewed by the medical officer. This application did not include an integrated summary of
efficacy. Emphasis was put on tables summarizing efficacy and adverse events. Tables were
checked for correlation with CRTs (case report tabulations). Selected casefeport forms (CRF5s)
were also reviewed. The safety review of this application was split among several medical

officers: Dr. Schiffenbauer evaluated deaths; Dr. Yancey evaluated serious adverse events; Dr.

Oussova-evaluated discontinuations due to adverse events and Dr. Castle evaluated common
adverse events observed in the TRAER program. The controlled substance staff (CSS) evaluated
the potential for physical dependence, w1thdrawal and abuse.
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4.4 Data Quality and Integrity

Standard procedures for handling-and processing records are described in the application and-
appear adequate. Meetings with investigators and site monitoring visits were conducted by
personnel from . _~ _" and Biovail laboratories, Inc. © == audited 3 of the 16 study -
sites. Site 01 ~— . )was performed because of data inconsistencies. The FDA was
notified of the inconsistencies and this investigator is currently en the process of being
disqualified.-Analyses have been performed with and without data from this study site.

FDA conducted two site inspections s . ). No significant problems
have been identified that would change the overall efficacy results of these multi-center studies.
Regarding data quality, the information in this application was not presented in a clear and ,
organized way, particularly in reference to the safety analyses. Some tables in the ISS (integrated
summary of safety) do not reflect the adverse events as reported in the individual study reports.
Some safety analyses, such as analysis of laboratory outliers are missing from the application. This
application does not contain an integrated summary of efficacy (ISE).

4.5 Compliance with Good Clinical Practices

The studies are compliant with Good Clinical Practices.

4.6 Financial Disclosures

It does not appear to be any financial disclosures that could cast doubt on the integrity of the
findings. Biovail states it has not entered into any financial arrangement with the clinical
investigators whereby the value of the compensation to the investigator could be affected by the
outcome of the study (Form 3454).

S CLINICAL: PHARMACOLOGY -

To support human PK and biopharmaceutics requirement, TRAER was studied in a total of 17 in
vivo PK studies. Among these studies, 8 studies were considered pivotal and were reviewed in
detail. These studies included the assessment of bioequivalence of TRA ER compared to Ultram®
(tramadol immediate release) after single and multiple doses, dose proportionality, dosage form
equivalence, food effect, morning dosing vs. evening dosing, the potential for a drug interaction
with quinidine in healthy subjects, and studies in patients with renal and h‘e‘patlc impairments.

The Sponsor did not conduct exposure-response studies with TRAER..-

Pharmacokinetic studies demonstrated differences in the PK profile of TRAER and Ultram®. Low
concentrations of tramadol and M1 were observed in the absorption phase (0-6 hr) and terminal
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phase (18-24 hr) following TRAER QD dosing compared to Ultram® QID dosmg Therefore, PK
characteristics of TRAER do not support the same indication as Ultram® (moderate to moderately
severe pain, which 1mp11es use in acute pain). Additionally, it is unclear whether this extended
release formulation is a “once daily” drug (see Figure 1 )
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Tramadol concentration after single and multlple dose TRAER 200 mg and Ultram 50 mg Q6H.
Source: Dr Zhang’s Blopharmacology review.

5.1 Pharmacokinetics

Please refer to Dr. Zhang, biopharmacology reviewer.

5.2 Pharmacodynamics

Please refer to Dr. Zhang, biopharmacology reviewer.

5.3 Exposure-response Relat_ionships

There was no adequate exploration of exposure-response relationships.
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6 INTEGRATED REVIEW OF EFFICACY

6.1 Indication

The Sponsor’s proposed indication is the treatment of moderate to moderately severe pain, which -

implies use in acute and chronic pain settings. However, because of PK characteristics (Time to
maximum concentration after single dose is approximately 12 hours), and poor tolerability

(particularly of doses above 100 mg if not adequately titrated), this extended release formulationis . ..

not suited for use in acute pain settings. The application does not include any trial to support an
acute pain indication. The Division evaluated this product for the treatment of moderate to
moderately severe chronic pain. Of note, the current application does not contain an Integrated
Summary of Efficacy.

6.1.1 Methods

Four efficacy trials (three in osteoarthritis and one in chronic low back pain) were reviewed with

attention to the Pain variable. One pilot study of pre-emptive analgesia in a surgical dental pain

model and a one-year open label study in chronic pain conditions were also reviewed. These
studies were submitted to provide additional safety data to support the proposed indication.

6.1.2 General Discussion of Endpoints

Four efficacy trials were included in this application (021, 023, 015 and 014). Three of them in
osteoarthritis (OA) and one in chronic low back pain (LBP). Two of the OA studies (021 and 023)
were adequate and well controlled and included the three co-primary endpoints currently
recommended in the FDA OA Guidance document (WOMAC pain, WOMAC physical function
and a patient global assessment). These two studies were the product of special protocol
assessments and originally identified as pivotal studies in the pre-NDA package. However, the
studies failed the pre-specified primary endpoint. '

Studies 015 and 014- which preceded the design and conduction of the pivotal studies - used only
Pain as the single primary efficacy endpoint. Evaluation of physical function and patient global
assessments were done as part of the secondary efficacy endpoints. It should be noted that the
study design for studies 015 and 014 are problematic for use as pivotal studies (see below).

The Sponsor proposed that the two studies

and 014 in LBP would be sufficient to support “Treatment
of moderate to moderately severe pam > indication under a 505(b)2 apphcatlon

g

The optimal endpoint for chronic pain studies is still under discussion within the scientific pain

- community and within the FDA. Some experts feel that since a statistically significant difference

with placebo in a single pain endpoint may sometimes be clinically irrelevant and since there is no
widely accepted minimally clinically important difference (MCID) for the pain outcome, an
effective analgesic should be able to demonstrate superiority to placebo for the physical function

16-
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and patient global assessment variables as well as the pain variable. Othet experts feel that
demonstration of analgesic efficacy should require demonstration of a clinically substantial and
statistically significant superiority to placebo for the pain variable, while imiprovement or lack of
worsening on other variables could be secondary endpoints. For detailed discussions about
primary endpoints in analgesic trials.the reader is referred to the AAC w(q{})lﬂl_y. 29 and 30, 2002).

For the purpose of this review, and given the fact that this application is filed under a 505 d(2)

provision, Pain was considered as the single primary endpoint while physical function and patient

global assessments are considered secondary endpoints. —

. o

~—— that the Division never agreed that Pain VAS alone was adequate for chronic
pain trials.

As noted above, this sustained release formulation is not suited for use in acute pain settings. Only
the chronic pain indication is being considered for this application. :

6.1.3 Study Design

Studies 021 and 023 were 12-week, randomized, double blinded, placebo-controlled studies using
three co-primary endpoints, in patients with OA of the knee and hip, as recommended by the FDA.
These trials were the product of SPAs. They were adequate and well controlled. Study 021 also
included celebrex as an active comparator. '

‘Studies 015 (OA) and 014 (LBP) included only Pain VAS as the primary efficacy endpoint. In

addition to the endpoint issues, studies 015 and 014 had problematic study designs. For instance,
015 was a flexible-dose study. Patients were started on 100 mg daily dose and titrated up to 300 or
400 mg as needed and tolerated. If the dose was not tolerated, the patient could bring the dose
down. All analyses from this study were done with pooled doses 100 to 400 mg doses, therefore

“the study does not allow an adequate analysis of dose response in terms of efficacy or safety.

Study 014 was a 12-week randomized, placebo controlled study preceded by a 3-week active run-
in period. During the run-in period approximately 37% of patients dropped from the study, most
of them because of adverse events. Therefore, this study highly selects the population who
tolerated tramadol. o e

Studies 015 and 14 could be used as supportive studies, but they are no pivotal studies for an
analgesic indication. ’

The initial dose of Tramadol HC1 ER was 100 mg daily in all of these studies, with slow titration
over two or three weeks up to 300-400 mg daily.

-

6.1.4 Efficacy Findings

6.1.4.1 Demographics and baseline characteristics:
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In the OA studies, mean age was approximately 60 years, with 60 to 76% of patients younger than™~
65 years. There were slightly more females than males (56 - 68%). Most patients were Caucasian
(80-86%), with a mean weight of 92 to 99 Lbs. Duration of disease was > 5 years in 50 to 60% of
patients.

In general, demographics and baseline characteristics were balanced aﬁgﬁgtreatment groups in
each study. However, some characteristics were exactly balanced such as the weight in study 015
in which the placebo group had a mean weight of 97 Lbs as compared to 93 Lbs in the TRAER
(flexible dose) treatment group.

For demographlc characterlstlcs in each study the reader is referred to Dr. Yongman Kim’s review
(statistical reviewer).

6.1.4.2 Efficacy results -
Two pivotal studies (021 and 023) failed primary analyses for treatment of the signs and symptoms
of osteoarthritis indication (see Dr Kim’s review and Appendices for individual studies). Of note,
the active comparator in 021 (Celebrex 200mg daily) was successful in all co-primary endpoints.
As shown in Table 2, when looking at the Pain variable alone, three out of four studies succeeded
in the primary analysis with LOCF imputation (023, 014 and 015). However, when using BOCF
(baseline observation carried forward) in the intent to treat population, and at the 12 week
landmark (end of study time point) all three failed the efficacy analyses

Table 2. NDA 21-692. TRAER. - Summary of efficacy for Pain variable only in chronic pam
condltxons

021 (OA) 023 (0A) 015 (0A) 014 (CLBP)
WOMAC pain WOMAC pain Pain intensity Pain intensity
subscale subscale VAS VAS
-T 100,200 & | T 200, 300 & 400 T 100-400 T 200 & 300
300 _ Flexible dose '
LOCF* - +100,200and | + flexible dose | + 300 mg dose
) 300 mg doses Tt only
BOCF** - - - -
ITT 2
12-week
landmark

T: TRAER dose (mg/day)

* LOCF : last observation carried forward. Done on ITT (intent to treat population) at 12 week’

~ landmark in studies 021 and 023. Done on Modified ITT averaged over 12-

week period in studies 015 and 014.
** BOCF: baseline observation carried forward
(+) Statistically different from placebo. (-) Not statistically different from placebo
OA: osteoarthritis. LBP: chronic low back pam
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Modified ITT: all randomized, > 1 dose, primary efﬁcacy varlable at baseline visit and first post
randomization visit, and any patient who dropped out of the study before the week 1 visit due to-
lack of treatment efficacy.

6.1.5 Clinical Microbiology
Not applicable

6.1.6 Efficacy Conclusions

The current.application does not support_the efficacy of Biovail TRAER (Ralivia™) 100 to ——
mg daily for the “management of moderate to moderately severe pain”, TT—
~————— . or “the management of moderately to moderately severe chronic pain”.
Results of primary efficacy analyses are inconsistent among studies and not supported by
sensitivity analyses.

Appears This Way
On Originail
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7.1 Methods and Findings

The safety review of this applicatiofi was split among several reviewers-—Fhe ISS was reviewed
along with individual study reports. Adverse events tables were evaluated and checked for
consistency with individual study reports and listings.

The following table provides a summary of the subject exposure across the NDA in clinical studies™
in osteoarthritis and chronic low back pain:” - -

Table 3. Exposure to TRAER in patients with osteoarthritis and chronic low back pain
in this NDA

KN

1Source: ISS Table 29, first
dental pain Study 009 and 31 Placebo patients from Study 015 who rolled over to Study 003, and,
therefore, received Tramadol HC] ER.
2Source: ISS Table 11 (Study 003).
3Source: ISS Table 34 (Study 003).
alncludes all patients from Study 014, patients from Study 015 who were randomized to Tramadol
HCI ER, and all patients from Study 003. -
sIncludes patients from Study 015 who were randomized to Placebo and all patients from Studies
021 and 023. T : T
Note: Patients who rolled over from Study 014 or 015 _to_Study 003 underwent dose titration of
Tramadol HCI ER in Study 003, regardless of the dose they were on at the end of Study 014 or 015.
Only their treatment exposure during Study 003 is included in'this

Source of this Table: 10/26/04 sponsor’s response to FDA informational request.

As noted in this table, approximately 3,100 patients were exposed to Ralivia ER in osteoarthritis

and chronic low back pan clinical trials. Of those, 202 patients received TRAER at the maximum _
recommended dose for at least six months. Additionally, 475 and 185 patients received TRAER
(flexible doses 100 to 400 mg daily) for at least six months and one year, respectively. However, it .
is unclear what dose of TRAER those patients on “flexible dosing” actually received. Therefore,

as presented, the size of the safety database does not seem to support the use of the doses proposed

by the Sponsor. Additional analyses will be needed to tease out how many patients received long-
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term treatment at the 300 and 400 mg daily doses in the flexible dose studies. Those analyses are ~
pending at the time of this review.

7.1.1 Deaths
Review of deaths was conducted by Dr. Schiffenbauer

No deaths or serious adverse events were reported for any of the Phase I studies. No deaths or
adverse events leading to death were reported in the 5 double blind, placebo-controlled studies
(Studies B00.CT2PC.009.TRA P03, B00.CT3.014.TRA P03, B00.CT3.015 TRA.P03|
B02.CT3.021.TRA P03, and B02.CT3.023.TRA P03 ).

A total of 2 patients on open-label Tramadol HC1 ER had an adverse event leading to death. Both
of these patlents were in Study B00.CTOL.003.TRA PO03.

Patient 09-005 in Study B00.CTOL.003.TRA P03 died from a head injury sustamed during a |
motor vehicle accident.

Patient 34-012 in Study B00.CTOL.003.TRA P03 died as a result of an apparent intentional
overdose of venlafaxine, citalopram, and tramadol. The patient had no known prior history of
depression or suicidal ideation. The source of the antidepressant medication was unknown to the
investigator but suggested the possibility of depressive illness.

COMMENT: There were only 2 deaths in the entire database. However the first death
occurred while the subject was operating a motor vehicle. This accident could have been
secondary to Ralivia® induced seizure, dizziness, hypotension, syncope etc and so may be
related to the drug. The second death was a suicide that included the use of tramadol.

The current label for Ultram® states the following:

Ultram may impair mental or physical abilities required for the performance of potentially
hazardous tasks such as driving a car or operatzng machinery.

The label also mentions "suicidal tendency” under the AD VERSE REACTIONS section,
and "fatalities have been reported in post marketing in association with both intentional
and unintentional overdose” in the OVERDOSAGE section.

The patient narratives are provided below:

Study B00.CTOL.003.TRA P03, Patient 003-34-012 -

Patient 003-34-012, a 37-year-old White female (height 170.2 cm; weight 64.5 kg at - -
study entry) with a medical history of ankle fracture, ankle operation, bone operation, femur

. fracture, osteoarthritis, and pain was randomized to Tramadol HCI ER flexible dosing and began
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treatment on March 6, 2002. The patient’s suicide was reported as a serious adverse event which ~
caused withdrawal from the study.

The patient prematurely terminated from the study due to this adverse event. The patient received

the last dose of study medication on-September 18, 2002. On ' the patient. _
committed suicide after™ " days of treatment with Tramadol HCI ER;the dose at the onset of this =
adverse event was 400 mg. The Medical Examiner verbally indicated to the site that the patient had -
Tramadol HCI ER in her system at the time of her death. On : , the Department of
Health, Office of Medical Examiners, - listed the cause of death as acute intoxication
by the combined effects of citalopram, venlafaxme and tramadol. The adverse event was
considered severe and reported as serious. The patient’s death was not considered by the
Investigator to be related to study drug. Other adverse events reported for this patient included
disturbance in attention and irritability.

Study B00.CTOL.003.TRA P03, Patient 003-09-005

Patient 003-09-005, a 45-year-old White female (height 159.5 cm; weight 93.1 kg at study entry)
with a medical history of appendicitis, back pain, cardiac murmur, drug hypersensitivity,
dysmenorrhea, facial bones fracture, hypothyroidism, infertility, insomnia, osteoarthritis, and
tonsillitis was randomized to Tramadol HC1 ER flexible dosing and began treatment on
January 19, 2001. The patient had head injury reported as a serious adverse event which resulted in
withdrawal from the study. The patient had head injuryon. __—— - aftet — days of
treatment with Tramadol HC1 ER; the dose at the onset of this adverse event was 400 mg. The
adverse event was considered severe and study medication was discontinued. The patient died and
it was not considered by the Investigator to be related to study drug. The patient was driving to
work at 0900 on . ) - when she lost control of her car, hit a tree, and was killed due
to severe head injuries sustained during the motor vehicle accident. The patient was cremated and
no autopsy was performed. The patient received the last dose of study medicationon: ‘= ——
Other adverse events reported for this patient included blood pressure increased, foot
fracture, nasopharyngitis, sinus congestion, sinusitis, and upper respiratory tract infection.

7.1.2 Other Seric_)_us Adverse Events

Review of serious adverse events was conducted by Dr. Carolyn Yancey.
Her conclusions are as follows:s ' : C e

- The sponsor reports SAE by “Adverse Events known to be associated with Tramadol HCI” and

by “Adverse Events not listed in the Ultram label”. The number of patient reported SAE is too

small across all the labeled and non-labeled SAE to draw firm conclusions about the SAE and -

safety risk with Tramadol HCI ER in fixed doses of 100mg, 200mg, 300mg and 400mg. Though

the overall incidence of any SAE was less than 1%, the incidence of SAE for all patients was -
greater in the Tramadol HC] ER flexible dose compared to the other Tramadol HC1 ER fixed-dose
groups. This higher incidence of SAEs in the flexible dosing group may be due to the longer
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duration of the open-label safety study (flexible dose) compared to the 12-week duration of the
randomized, double-blind, fixed-dose studies.

- All SAEs not in the current Ultram label, yet reported as new SAEs in this review, must be
included in the proposed label ADVERSE EVENT section. For example, it should be noted that-
there are two cases of myocardial infarctions and one case of unstable angina in the Tramadol
group and none in the placebo group. All events occurred after 180 days of exposure. In the
absence of a comparator treatment arm beyond 12 weeks, it is impossible to determine whether
these events are drug related. The Sponsor has not addressed this issue.

Fora detalled review of serious adverse events see Dr Yancey’s review.

7.1.3 Dropouts and Other Significant Adverse Events _
Review of dropouts due to adverse events was conducted by Dr. Tatiana Oussova.
Her conclusions are as follows:

“In this reviewer’s opinion, the data provided with this submission showed that the incidence of
adverse events leading to study discontinuation is consistent with the Ultram label. However, this
is not a direct comparison between the incidence of adverse events leading to discontinuations due
to Tramadol HC1 ER and Ultram and has therefore many deficiencies and cannot be viewed as a
robust assessment. '

Overall, the incidence of adverse events leading to premature termination was greater in'the
Tramadol HC1 ER flexible dose group compared to any other Tramadol HCI ER dosing groups.

The number of patients who prematurely terminated due to adverse events was greater in the
Tramadol HCl ER 300 mg and 400 mg groups compared to other fixed dose groups. However, no
pairwise comparisons were made therefore is impossible to say whether or not those differences
are statistically significant.

The incidence of premature discontinuations over time due to adverse events is increasing over
time and appears to be dose-dependent It is higher in >=65 age category than among patlents less
than 65 years of age”.

2

For a detailed review of dropouts due to adverse events, see Dr. Qussova’s review.

Other significant adverse events

Although not considered serious, based on the observation of syncopal episodes during the initial
pharmacokinetic studies, special attention was placed on documentation of syncope and
“vasodilation” during the drug development program. These were reviewed by Dr. Castle (see
below).
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7.1.4 Other Search Strategies
Not applicable
7.1.5 Common Adverse Events

Review of common adverse events was conducted by Dr. Julia Castle. Her conclusions are as
follows: e -

“For single-dose studies the incidence of common adverse events reported in >=2% of patients
overall was higher for Tramadol HC1 ER compared to Ultram.

In double-blind, placebo-controlled trials, adverse events overall were reported with a higher
incidence for Tramadol HC1 ER than for placebo. Comparing the incidence of adverse events for
Tramadol HCI ER with rates reported in the Ultram label is not a valid comparison. The sponsor
needs to include Ultram as an active comparator in the double-blind, placebo-controlied trials.

The sponsor needs to provide an analysis of the outliers and mean changes for labs and EKG
findings. Also the sponsor needs to provide details for the EKGs from the seven patients listed in
the single-dose studies with QTc prolongation.

The Adverse Reactions section in the Tramadol HCI ER label, proposed by the sponsor, has many
deficiencies. There are many adverse events listed in Table 5.5.1.1 at greater than 2% incidence,
which were not included in the proposed label, such as “chest pain”, “cough”, “muscle spasms”,
and “pain in the limb”. Some adverse events even had an incidence more than 2 % above placebo,
for example “feeling hot”, and “rigors”. The sponsor needs to provide adequate justification for

excluding these adverse events from the proposed label, or include them.

There are also rare but potentially clinically significant adverse events that are not listed in the
label, such as “blood glucose increased”, “hypertension aggravated”, “vision blurred”, and “AST

9 &<

increased”. “Hepatomegaly”, “pericarditis”, and “small intestine obstruction” were each reported
in one patient treated with Tramadol HCI ER. The sponsor also needs to include a section on
significant adverse events reported with an incidence less than 2%, regardless of causality”.

7.1.6 Less Common Adverse Events.

See previous section, last paragraph. -

7.1.7 Laboratory Findings

The sponsor provided the following tables that are presented here. For the laboratory findings the
sponsor did not provide an analysis of outliers as part of the ISS. This information should be
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requested in the deficiency letter. The sponsor however d1d prov1de a table (see below) that
defined laboratory tests of potential clinical importance (the subsequent analyses do not provide
for example the extent of the increase in LFTs, bilirubin etc).

Table 4: Laboratory Ranges Used to Identify Results of Potential Clinical lmportance

s —

(From ISS, Table 164)

Hemoglobli {gidL)

Male 115 -
Female 95 v -
Hemat@crlt %)
37 - -
Ie 32 -
WBC (x107L)
~ Eosinosplhils - 10%
‘Neutrophils 15% -
Platelets (x10%/uL) 75.0 700.0
Clinical Chemistry
125 155
30 . _ 59
% o M
Appears ThIS WcY
on Original
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mEGHA:

Liver- Function

Alkaline.phosphatase (W/L) - ND
SGOT (AST){UIL) ND
SGPT (ALT) (UL) _. ND
Total bilirubin (mgfdL) ND
Renal-Einction- SRR :
Gireatinine tingfdL) ND 200
Other
Ealeium:(mgldL) 7.0 12:0:
Phosphorus {mg/dL) 2.0 6.0
"D =Natdone.
Table 5: Incidence of Hematology-Related Adverse Events: All Patients
(From Table 168, ISS)
Appears This Way
- - On Original
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(N 1736) (N-—4(93) (N=400) N=400
(%) n%E., n(%)  n(%) n.(%)

O] 0(0:0) 2(05) 2 (10)e—1(02) ’
0:(0:0) 0(0:0) ' 0(0:0)  0(0:0)
0:{0:0) 0:(0:0) 1{0:5) 240
4.(0:2) 0(0.9) (0.0) 7 2.(0.5) 2(1.0): 102)
1(@2) 14(0:3) 1.40:3) 1(0:5) 000y
: 0:(0:0) - 0:0:0) 0:(6:0) 0.(0:0) 0.(9:0)
IRecta hemorrhage 0.(0:0) 1+(0.3) 0°(0:0) 0:40:0) 0“(0:0)
Bloodiii:stool 0 (0:0) 1(0:3) 1-(0:3) 010:0) 0 (0B)
, 240:1) 0 (0:0Y 0:(0:0) 0-(0.0) 0{0.:®) 140:2)
increased : . -
Hematocit 140:1) 00:0) 0:(0.0) 0(0:0) 0(0:0) 1.(0:2)
Red blood-cell 0'(0:0) 0 (0:0) 0:(0:0) 0:(0:0) 0 (0:0) 1‘(6:3}2;); 0:(8:0)
countincreased , -
. _9:(0.5-) 0:(0:0) 2:(0:5) 1:{0.3) 0 (0:0) 010:0) 02(0’;6)
) mcrea%ed .
Neutrophil-count 60.3) 0(0:0) 00.0)  0{0.0) 0(0:0) 010.0) 0.(0:0)
140.1) 0:(0:9) ' 0:40:0)  0(0.0) 0(0.0) - 0(0:0) 0:(8:0)
0'(0:0): 160:9) 0:(0.:0) 0:(0:0)  1(0:5) 040.9) 0:(0:0)
14070, 940:0) 0.0:0) . .':o:,(d:d) : 00:0) b(G;@)-s
1(0:4) 0:(0:0) - 0:(0:0). 0:(0:0) o:(;;q}.o=)- 00 0:(Q:0)--
3 6.2 _11(0-.2); 0 (0.0) 0-(0:0) 0 (6:0} 0°(0:0) 00:Q).

Reviewer comments: The only difference appears to be inthe “WBC increased” category with
0.5% seen in flexible dosing protocol. However, this finding is not reproduced consistently at the
other doses. Other categories have too few cases to allow firm conclusions.-

Table 6 : Incidence of Electrolyte-Related Adverse Events: All Patients
(From Table 171 ISS)
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{N=1736)

(N=403)

(N=128):

(N=400)
_ (%) n) () (%)

0(0:0) 0. (0.0 0{0.0) 1(0:3) 040.0) - merooeald?(0:0); 0:(0:0) i

(&) 0 (0:6y -0:40:0) 0:(070) 0(0.05. 0010} 0 {00

1 (0.1) {(0.2) 6(0.0)-“ — 1(0.3) 0(6:0) 0:(0.0) 1(0:8) T

0 (6:0) 0-(0:9) 0 (0.0) 0(0:0) 00:0)- F(0:2) 0'(0:0)
Blootipstassium 0(0.0) 0-{0.0y 3(0:8) 3(0:8y 1:(0.8) 040.0): 0:(0:0),

décreased CoL

Hypokalamia 4(02) 0-(070¥: 1{0.3) 2:(05) 2:(1.0): 19:2) 0:{0:0).
Clirloride:Rélatad :
Hyjponatteniia 20.1) 0:(0:03: 0:(0:0) ".0(0:0) 00:0): 8{(0:0).

Table 7 : Incidence of Renal Function-Related Adverse Events: All Patients

(FROM Table 173, ISS)

Reviewer comments: there are too Jew cases to draw any firm conclusions about either renal or

electrolyte AEs associated with the use-of Ralivia.

Table 8 : Incidence of Liver Function-Related Adverse Events: All Patients

(FROM Table 175, ISS)
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Flexible Y~ 200mg Placsbo  Placebo:
(N=1736)  (N=403), {N=400) (N=552)  (N=128).
o o) m%e)  i(%) %) %)
sts 12(0:7) 000y 2{05) T AH0D)

N&S:dbrioimal-

Alanine 2 (12) . 240.5) 103 T8 0@y | 47
aminctiansferase .
increased -
Aspartate. 18 (1.0) 1(0.2) 1{0:3) 1£(0.3) 0.(0.0) 3.05) . 2(18)
amiﬁbf‘f’a‘nsfei‘:ase_ -
inciéased N -
Blaod-lkaline 9:(0:5) 0(0.0) 0°0.0) 0.(0:0) 0(0:0) 0.(0.0) 1(0:8)
phosphétase NOS

1{0.%) 0(0:0). 0(0.0) 0(0:0). 0/(0:0) 1(0:2) 1(0.8)

ébl...

T:

Reviewer comments: there appears to be a trend for more liver related AEs with Ralivia than with
placebo. There is no active comparator in these studies to provide additional comparisons. No
outlier analyses were provided in the NDA. However, the Ultram label does include liver failure,
elevated liver enzymes, and hepatitis in the AE section.

Table 9 : Incidence of Other élinical Chemistry-Related Adverse Events: All Patients
(FROM Table 177 ISS)

‘ e .. Jtamadol HCLER
T Flexiblé  100mg QD 2007ng QD

(N=1736)  (N=403) (N=400)
L) n%) %)

400D Placebo
(N=202) N=552)
4 [0/ 7

1:(0.1) 0/(0.0) 0(0.0) - 0f0:0) . 0¢0:0)

Blood 3(0.2) 0:(0.0) 1:{0.3) 0:(0:0) _ 15

increased: _ T ’

‘Hypersalcemia- 1(0.13 01{0.0) 0(0.0) 0:(0:0) 0:{0:0)

Hypoptiosphateniia 1 (0.1) - 0(0.0) ©  0(0.0) 0:(0.0) 0.(0.0)- 0.(0.0): .o‘(o;,n;i),
7(0.4) 1(0.2) 0(0.0) 2:(0:5) 2(t0)  €(0.0) 140.8)
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COMMENT: the clinical significance of the increase in LDH is not clear. This may be related to "~

liver affects but can also be derived from muscle. There are no reports of elevated CPK 50 the
sourceis most likely liver.

7.1.8° Vital Signs

See common adverse events. Additional analyses will be requested.

7.1.9 Electrocardiogra;;ls (ECGS)
See vserious adverse events. Additional analyses will be requested.

7.1.10 Immunogenicity

Immunogenicity studies were not conducted in this application.

7.1.11 Human carcino genicity

For human carcinogenicity studies see Dr. Chen’s, Pharmacology-Toxicolo gy review.

7.1.12 Special safety studies

Speeial safety studies were not conducted in this application

7.1.13 Withdrawal Phenomena and/or Abuse Potential

The results of abuse potential analyses are-summarized here. The reader is referred to the
Controlled Substance Staff review by Dr. M. Klein for more details. In short, the CSS staff has
determined that data from the NDA demonstrates that TRAER produces responses that are similar
to those of other opiates and tramadol products. The Ultram® label describes withdrawal

symptoms, psychic and physical dependence of the morphine type.

The Physical Dependence Questionnaire and Addiction Research Center Inventory were evaluated
in the studies in patients with moderate to moderately severe pain.

Table 10: Physical Dependence Questionnaire and Addiction Research Center Inventory
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Baseline:(on)  BOO.CTS.0f4TRAPO3

Week 12 (on) s
Weel¢-13(off)
Osteoarthis BO2CTS.020.TRAPO3  Baseline (offf  BO2.CT3021TRAPO3  Baseline (of)
Week 12 (on) Week-12(on)
T ’ o T Week13(off)
B02.CT3:023.FRAPO3 BOZ.C?ESL‘QZ{S;’TRA’?PQI}

Wesk 13 (off)

BOO:CT3.015 TRA:PO3 Baseline {off)  BOO.CT3.015TRAPO3  Baseline (offy
Week:12: (on) Weeks 1,234,
Week 13-off) 8, and12 {on)

Bental Pain B00.CT2PC.009.TRA:PO3 Screening (off) " Notdone -
Post surgery

{off)

B99.CT2PC.002. TRAPO3P Baseline Not done -
' Post surgery

Open:Labiel Safety BOO,CTOL;OOB.TRA: Pa3 Baseline (off)  BO0.CTOL:OG3.TRAPO3 Baséline:(off)
Study: End of study© Weeks:
’ (off) 1,

Withdrawal:

The following statements appear in the Ultram® label: :
Withdrawal symptoms may occur if Ultram is discontinued abruptly. These symptoms may include:
anxiely, sweating, insomnia, rigors, pain, nausea, tremors, diarrhea, upper respiratory symptoms,
piloerection, and rarely hallucinations. Clinical experience suggests that withdrawal symptoms
may be relieved by tapering the medication.

The following statements appear in the Ultram® label: -
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Ultram may induce psychic and physical dependence of the morphine-type (| ‘u-opioid).

Ultram should not be used in opioid-dependent patients. Ultram has been shown to reinitiate
Dhysical dependence in some patients that have been previously dependent on other opioids.
Dependence and abuse, including drug-seeking behavior and taking illicit actions to obtain the
drug, are not limited to those patients with prior history of opioid depepdenge. o

To evaluate for possible physical dependence and abuse potential, patients in the Phase II and III
studies completed the PDQ after the end of treatment with their assigned study medication. This
questionnaire asked patients to grade the severity (mild, moderate, severe) of the following-16
symptoms they may have experienced: body aches, diarrhea, fever, gooseflesh, increased heart
rate, increased sweating, increased yawning, loss of appetite, nausea, nervousness or restlessness,
runny nose, sneezing, stomach cramps, tremors or shivering, trouble with sleeping, and weakness.
Each symptom severity was scored as 0 = none, 1 = mild, 2 = moderate, and 3 = severe. The
analyses of the PDQ included in the trial reports were based on the average score of all symptoms
for each patient, and on the proportions of patients with each symptom. The PDQ previously has
been used in addiction research. ' :

All the symptoms recorded on the PDQ are known pharmacological effects of Tramadol HCL

Table 11 : Physical dependence questionnaire

Tramadol HOTER

» T00mg QD 200 tng OD 300 mg D Placebo Between-
Symptom/- - (%) e N1 (%) n{%) e N{%) Treatment
; M e N %) N ) N n(%)  pValue®

189 15984.4) 186"  144(77.4) 189 - 140474.1) 189  150(794)  0.184
. T46  1H(76:0) 147 11074:8) 140 100 (71.4) 152 107.(704) 0802

Appéars This Way
On Original
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N N N o)

Week:12 188 23(12:2) - 188 31416.5) 189 21{11:1) 180-cme?7 (14.3) -0:598.
Week13 146 12 (8:2) 4y WQA16) 140 25(17.9) 152 14(9:2) 0:042.

Eever ’ - )
Week 12 180 6:(3.2) 188 14:(7:4) 189 13.(6.9) 140 83:2) 0:054-
Week 13 . 146 321 147 6(4.1) 140 6(43) 152 2(1.3)7 0:378°

188 7(3.1) 187 1B(96) 189 25(132) 188  9(48) 0002
145 6 {44 147 716y 439 22(158) 151 2(1:3) <0:00%

Iticteasat heart -
rate: . -
Week 12 189 6.(3.2). 187 19(10.2) 188  19(10.1) 190  13(6:8) 0:05%
Week 13 145 4(2.8) 147 16(10.9) 139  8(5.8) 152 3(2.0) 0:004

nigreased:
sweatifig: .
“Wesk 42 189 30(15:9) 188  50(266) 189  38(20.1) 490 22 (11.6)
Week-13 146 12(8:2) 147 18:(12:2) 140- 20(14.3) 152 10.(6:6)

Incréased

yawhihg: : v
Wesak 12 189 33(175) 188  20154) 189 28(13.8) 190  18(95) 0.081
Week 13 146 15(10.3) 44 25{(17.1) 139 16(11:5) 152  8(53) <0001

koss: .Of appetite -
Week 12 189 23(12:2) 188 50426:6) 189 - 66434:9) 190 17:(8:9): <0001
Week 13 WE 946:2) qar  18(122)  q40  27(19.3) 452 5(33) <o

Nausea ‘
Weik 12 189 25(13.2) 187 4323.0) 189 54(286) 190
Week 13 146 946:2) wE  1503)  qa0 21U150). - «ieg

490 42221) 0010
52 21(13%8) <0001

189 58(307) 188 6233.0) 189
16 40@7A)Y 447 44299 140

Runhynose
Week 12

} 189 188 621(33.0) 189 44:23.3) 190 43 (22:6) 0:134.
Week 43 146 36(24:7) 147 451306) a0 3726.4)  ysp  28.(184) 0:624:

Sneezing L
Week:12 189 42(22:2) 188 44.(234) 183  42(22.2) 190 45(237)
Week 13 146 5235:6) 46 60:(41T) g4y BTE36) {52 - 25(16:4)

Stornaih:
oramps
Week-12

20143y 190 18:(9:5)
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Symiptom? »
TimePoint W

180 --11(5:8) 188 23(122) 489 24(127) 190  12(63)
Week 13 48 962 s 19(13.0) - 440 22(157) s 3(20)

‘Troublewith_ .

189, 91(4B.1).  1B7 100535 189

189" 98.51:9)
146 7752:7) w7937 40 77 47/{30:9)

52

189 54(286) 188 56(29.8) 189 '5828:0) 100 47.247) 02
146 30(205). 145  35(241) g0 31221} q5i  10(12:6) 0417

lethemaxnmum number of .pét.iejnts tho answerbed any.bfitﬁéj16.qzﬁe§jiiéi%s., -

arson’s'ChikSquare test.
Final Study Report, Study B02.CT3.021.TRA P03, Table 6.9.1

For study 021, at the Week 13 visit, significant treatment group differences were observed ‘

for 12 symptoms (diarrhea, gooseflesh, increased heart rate, increased yawning, loss of appetite,

nausea, nervousness or restlessness, runny nose, sneezing, stomach cramps, tremors or shivering,
and trouble with sleeping). For these symptoms, the proportions of patients in the Tramadol HC1
ER 200 and 300 mg groups who experienced the symptoms were generally 1.3 to 12.2 times
greater than those in the placebo group. The rates in the Tramadol HCI ER 100 mg group were
either comparable to placebo or up to twice as high as placebo.

For study 023, at the Week 13 visit, significant treatment group differences were observed

for 12 symptoms (gooseflesh, increased sweating, increased yawning; loss of appetite, nausea,
nervousness or restlessness, runny nose, sneezing, tremors or shivering, trouble with sleeping, and
weakness). For these symptoms, the proportions of patients in the Tramadol HCI ER 300 and 400
mg groups who experienced the symptoms were generally 1.6 to 11 tlmes greater than those

in the placebo group. : :

It does appear from these results that patients who were treated with Tramadol HCI ER for
extended periods of time experienced symptoms upon abrupt cessation of chronic Tramadol HCI
ER therapy that appears to be consistent with opioid withdrawal. These ﬁngmgs are consistent
with those reported for Ultram®.

The ARCI shortened form (49 questions) has been widely used for over 30 years in abuse liability

~ studies to evaluate psychologlcal dependence.2 The ARCI consists of 49 questions which are
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answered by either yes (scored as +1) or no (scored as -1). The ARCI questions were combined as ™™
specified in the statistical analysis plans for each study to form the following 5 subscales:3
“e PCAG: pentobarbital-chlorpromazine-alcohol group scale (range, -15 to +15). This scale
provides a measure of sedation effects.
¢ MBG: morphine-benzedrine-group scale (range, -16 to +16). This scale provides a
measure of euphoric effects.

¢ LSD: lysergic acid di-ethyl group scale (range, -14 to +14). This scale provides a measure -

of psychotomimetic (dysphoric) effects.

¢ BG: benzedrine group scale (range -13 to +13). This-scale is a measure of stimulant-like
effects.—- . . S e

* A: amphetamine scale (range, -11 to +11). This scale is an empirically-derived scale
sensitive to the stimulant-like effects of d-amphetamine.

Morphine-Benzedrine Group Scale: Euphoric Effects

The MBG scale provides a measure of euphoric effects. The mean results for the MBG scale of the
ARCI are presented for safety populations in the 3-month, fixed dosing studies,

Studies B00.CT3.014.TRA P03, B02.CT3.021.TRA P03, and B02.CT3.023.TRA P03 are
presented in the following table:

Appears This Way
On Original
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Table 12 : The fnean results for the MBG scale of the ARCI frorh studies 014, 021 and 023.

S 129

MeantSD . 5.0644:428. - -
Médian - 40 - -
R'éjr_)g’:e.*. — . - =161 - -
p-Value - - - 0723

BO2.CT3:021. TRAP03

2 - 201 - -

n 199 - .
MaanssD 5.513.89 = i
‘Mediair- 50 - -
‘Range . G-15 - -
p-Value - - - 0:182.

B02.CT3.023. TRAPO3 By
N o 202 201 -
- 202 498 2017 - -
Mear:S- 4:8+3:54 474373 534356 -
Median 40 - 40 56 .
Range 0-16 0-15 0-15 , -
p-Value - - - - - 0.363

Chahge from

‘Baseline-to:Week 12

B00.CT3.014. TRAPO3
= LR ] ” o ) ]
MeantSD - 045%3:793  -0:1323.760 - i
Median - 00 00 - -
‘Range - 4414 ~18:40 -

R

" appears This Way
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187 -
0:4+3:81 -
. 0:0.: : -
1074 -
0297 -
187 184 180 191 180 o
Mean*8D--. - 06444 - 06361 - 0:6+4:00 0.3+3.90 0.2+3:66 .
Median 0.0 0.0 0:0 .00 -
Rénge: -12-14 -10:14 1115 1514, -
p-Valig® 0:142 0138 0.427 0:910 0738
- 84 - 68 - b
- 1:0443.974 - -1 AT 4155 -
- 1.0 - -1:0 -
- 1213 - 19412 -
- 0.001 - <0.001 0.264
& R‘ésponse,rang_e: '--1"6 (all#no") to-+16.all:
b Kcuskal-WalliSrtest for between-treditmen
Source: FinghG y Report; St F3.014:TRAPO3; Table 14.3:7.2.1; Fitial Clinical Study Report, Stidy

Study Report, Stucy B02.CT3,023. TRA P03, Table 6.8.1.

The results of the studies demonstrate that the PDQ effects for Tramadol HCI ER 100 mg are

comparable to placebo. The results for Tramadol HC] ER 200 mg, 300 mg, and 400 mg are higher

than those for placebo, but no dose response was demonstrated. Although ARCI results from the

long-term, open-label safety study are significant, no comparisons can be made to a control due the

design of the study: The results for the ARCI subscales do not demonstrate a clear, reproducible
drug effect. The results of the studies conducted with Tramadol HCI ER are consistent with the
information provided in the Ultram® label.
7.1.14 Human Reproduction and Pregnancy data
No data on pregnant subjects are available.

7.1.15 Assessment of Effect on Growth

Not applicable.
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7.1.16 Overdose Experience

Please see Controlled Substances Staff’s review (Dr. Klein).

7.1.17 Postmarketing Experience. .._

As noted above, Ralivia ER is not -approved in any part of the world.

7.2 Adequacy of Patient Exposure and Safety Assessments

To date, it is unclear how many patients have been exposed to the highest recommended doses of

TRAER in this application. The original NDA provided several exposure tables none of which
showed data beyond 84 days of exposure. A summary table was requested by FDA reviewers. This
table, submitted on October 26, 2004 demonstratéd that a substantial number of patients in this
application were exposed to the flexible dose regimen. Relatively few patients appear to be
exposed to the 300 and 400 mg daily dose for 6 months and one year. These numbers would not
support the use of TRAER at the doses proposed by the Sponsor (100 to™ mg daily). Additional
analyses are pending regarding number of patients exposed to each dose.

The Sponsor has not robustly demonstrated efficacy of any of the proposed doses of TRAER 100,
200, 300 -—— mg daily. Regarding efficacy, study 021 showed efficacy for the WOMAC pain
variable for the 300 mg dose with LOCF. The 100 and 200 mg doses failed to show efficacy with
LOCF and actually showed worsening. Regarding study 023, all doses were effective by the
LOCEF analyses but the effect size of the different treatment groups was very similar. (Both studies
failed the BOCF analyses).

Although there was no evidence of a dose-response in terms of efficacy, there was evidence of a
dose response in terms of safety. . L TTr— e —————

b
v

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and Extent of
Exposure) Used to Evaluate Safety R

Minimum ICH (International Conference for Harmonization) guidelines call for a minimum of

1500 patients, with 300 to 600 &xposed for six months and at least 100 patients exposed forone = ~ 7"~ -

year at clinically relevant doses. Because of the “dose-creep” phenomenon so commonly observed
with analgesic products, the DAAODP has consistently requested that sponsors provide minimum
ICH guideline numbers at the maximum dose proposed in the label. Therefore, the size of the
database is relatively large. A summary of the studies included in this NDA is presented in Table
xx. The following tables provide summaries of the subject exposure across the NDA.
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Table 13 : Number of Patients Exposed to Tramadol HCI ER irifeé;éted Summary of Safety

(From Table 12 ISS)

Special:gopulations

Renalimpaifmerit. - 18- . - - - - -
Hepatic-impairment - 18 - - - - -
Allpatichts 1736 408 400 400 202 562, 128P
All:patienits with chiroric 1703 403 400 400 207 -536; 1289

pain® :
Dotible-tlindistudies 133 403 529 528 202 - 6ed® .
Chionicdow back:pain 6169 - 129° 128° - . aged
Appears This Way

" On Original

39



Clinical Review
Lourdes Villalba, M.D.

NDA 21-692

Tramadol Extended Release — RALIVIA® . e - -

Opéndlabel:safety-stidy. 19569 . .- - - - - -

paﬂents who were 14ter identifi ed ‘A total of 1056 pauentq isdnclided in the ISS safety dala analyses ¢
(see Appendlx D)
" Patigats‘from: Study-BOO:ETOL.003: TRA PG3 ‘who were treatéd-with Tramadol HEIER for: 26-months.

i Patisnts réceived 1: dose of‘Trdmadol H
Source: ISS . Fabi

The following table provides subject exposure in the double blind-ptacebo controlled studies. The
greatest number of subjects exposed occurred for longer than 2 months (with a maximum of up to

2

513 days). _ _ _ : : e

Appears This Way
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Table 14 : Treatment Exposure: All Double-Blind, Placebdﬁ-C(-n.l_t.rohl.léd Studies
(From Table 30 ISS)

Mean r,aily»fDese'—(mg.)'é _ N o -
o . 133 403 528 - 598 202

MeantSD_ ._ . . 247640381 G83%0:82  183.0$20.10 2559+¢63100° 299:4+96:62
Medlian v 256 100 195 285 354

Range 50.0-381.2 29/9-150i0 50:0-296:9 18.8-444:3  50-5136

; . (<< . 528 .. ; L
Mean#SD 51,0£36:58 57.0£34.04. ° 54243347
Median 78 83 .80
Numiber of Patierits
Dosed:{n (%) ‘ o
1.- 7°days 26(19:5) | 5%:(12:7) 12 59 (11.2) 21 (10:4}: TEET)
8 - 14 days 17 (12:8) 2947.2) - 43(81) 48:(9.1) 19:(9.4) 61(9:2) -
15 - 21 days 443.0) 35:(8:7) 30.(5.7) 40(7.6) 20{9.9) 52 (7.8)
22 - 28 days 7(5.3) 17-(4:2) 19:3.6) 29 (5.5) 12:(5.9) 34:(5.1)
29-- 56 days 9:(6.8) 64615) 4:83) 4178 22(169) 524(7:8)
57 - 84 days 29421:8) (26 141'(26.7) 80{29.7)  168(25:3)
> 84 days 41 (30:8)

170/(32.2) 48(23.8)  219(33.0)

For a summary table of exposure in all chronic pain studies included in this application the reader
is referred to section 7.1 (Safety)

7.2.2 Descr1pt10n of Secondary Clinical Data Sources Used to Evaluate Safety

No secondary datasources were used to evaluate the safety of TRAER (Ralivia ER). A PubMED

search for “tramadol extended release” generated only two documents: one clinical trial in patients
with OA of the knee (study 015) and one review that provides estimates of the total market size of
tramadol, both sponsored by Biovail Corporation. =
Although other tramadol extended and sustained release formulations are approved outside the

U.S., Ralivia ER is not approved in other parts of the world and therefore there is no relevant post-
marketing safety information for this product.
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7.2.3 Adequacy of Overall Clinical Experience
The clinical experience with TRAER is limited to those patients who are known to have an
acceptable safety profile with tramadol immediate release. This NDA excluded patients who had

any of the contraindications and precautions recommended in the tramadol label.

There was no adequate characterization of a dose-response in terms of efficacy. Studies 021 and

023 provided some evidence of a dose response in terms of safety with more discontinuations due

to adverse events in the 300 and 400 mg daily doses as compared to the 100 and 200 mg daily
doses. However, there was no. clear evidence of a dose response in terms of efficacy. Study 021
failed the primary analysis of the WOMAC Pain endpoint for all doses. Moreover, TRAER 200

and 100 did worse than placebo in terms of WOMAC Pain and Function. Study 023 succeeded the

primary analysis of the WOMAC Pain endpoint for all doses (100, 200, 300 and 400 mg/day) but

- sensitivity analyses did not support the primary analyses. Additionally, the effect size for these
four doses was very similar and actually, the 200 mg daily dose was the one with the larger effect

size. The design of studies 014, 015 and 003 did not allow adequate characterization of dose-
response.

7.2.4 Adequacy of Special Animal and/or In Vitro Testing

No significant non-clinical issues were raised on these studies. For a detailed review of non
clinical studies the reader is referred to Dr. Chen, Pharmacology-toxicology review.

This application was submitted under 505(b)2.
——— T

7.2.5 Adequacy of Routine Clinical Testing

Testing of study subjects conducted in the application appears to be adequate. However, several
safety analyses, such as the analyses of outliers for laboratory parameters are missing from the
application. . : :

7.2.6  Adequacy of Metabolic, Clearance, and Interaction Workup -~

For detailed analyses of in vitro and in vivo testing carried out by the applicant the reader is
referred to the Clinical Pharmacology review by Dr. Zhang.

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug and Particularly
for Drugs in the Class Represented by the New Drug; Recommendations for Further Study

In general, the safety profile of Ralivia® appears to be similar to that of Htram® (tramadol
hydrochloride immediate release). However, TRAER is not bioequivalent to Ultram® and none of
the studies in OA or CLBP included Ultram® as comparator, therefore, safety or efficacy
comparisons would be inappropriate.
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7.2.8 Assessment of Quality and Completeness of Data “

Overall, data presentation was confusing, particularly for the evaluation of safety. The following
are some of the problems: :

The ISS provides numbers of adverse events that do not match the numbers in the individual study o
reports.

It is difficult to discern whether some patients in study 014 discontinued during the run-in period

or during the double-blind period.

Five patients in study 015 were listed as protocol violators because of total knee replacement.
When additional information was requested, the sponsor clarified that three of those patients, who
were on placebo, actually had not undergone total knee replacement before, during or after the
study. It is unclear whether those patients were discontinued from the study and whether they
were included or not in the ITT analyses.

7.2.9 Additional Submissions, Including Safety Update

The SUR was submitted to the Agency in paper copy only, on April 30, 2004. The Sponsor stated
that there was no safety information to add at that time and that all safety data had been included in
the December, 2003 submission.

7.3 Summary of Selected Drug-Rélated Adverse Events, Important Limitations of Data,
and Conclusions

Again, the use of an open label run-in period and of a flexible dose design limits the interpretation
of safety results. However, studies 021 and 023 provide some evidence of a dose response in terms
of safety. Single doses of TRAER demonstrated greater incidence of adverse events than tramadol
immediate release in single dose studies. Multiple dose and long term efficacy studies did not
include the Ultram® formulation as a comparator. Conclusions of cemparability to the immediate
release formulation are inappropriate. e

7.4 General Methodology

Safety review was conducted by reviewing deaths, serious adverse events, discontinuation due to
adverse events and all adverse events in the integrated summary of safety and in individual trials.

Due to time constrains, deaths were reviewed by Dr. Schiffenbauer, Serious adverse events were
reviewed by Dr. Yancey, discontinuations due to adverse events were reviewed by Dr. Oussova

and common adverse events were reviewed by Dr. Castle. Potential for abuse and dependence was
reviewed by the Controlled Substances staff. -

43



Clinical Review

Lourdes Villalba, M.D.

NDA 21-692

Tramadol Extended Release — RALIVIA® e am

This medical officer conducted a summary of overall safet;l ot: TRAER based on individual

reviewer’s evaluations as well as a review of adverse events in the acute post—surglcal dental pain - .

study

7.4.1 Pooling Data Across Studies to Estlmate and Compare In01dence

Only data from studies 021 and 023 should be pooled for safety or efficacy purposes. The different -
study design for the other studies (one flexible dose, one open label safety and one with a 3-week
open-label run-in before randomization) precludes pooling data from these studies,

7.42 Exploratxons for Pred1ct1ve Factors 7

Predictive factors for adverse events such as dose’ dependency, time-dependency and drug-drug
interaction were not adequately explored.

7.4.3 Causality Determination

Causality determination was conducted by the reporting investigators. This medical officer
believes that causality determination is of limited value, since it rarely identifies adverse events
that had not been previously associated with the drug or class of drugs.

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

There was no adequate evidence of a dose response in terms of efficacy. There was a trend for a
dose response in terms of adverse events. Proposed dosing was extrapolated from the immediate
release formulation. -

Dosing in ihe' elderly was also extrapolated from the IR formulation.

8.2 Drug-Drug Interactions

No new drug-drug interaction studies were conducted. The sponsor plans<o use the information
on drug-drug interaction in the Ultram® label.

4



Clinical Review

Lourdes Vlllalba M. D

NDA 21-692

Tramadol Extended Release - RALIVIA® o

83 Special Populations

Adverse events in the elderly were analyzed and compared to those in adults younger than 65
years. In general, TRAER was associated with greater number of AE’s than in the adult non-
elderly. Exposure-response studies were not conducted in the elderly population.

Dosing in renal impaired and hepatic impaired populations was based mostly on the prior Ultram® -
experience. The Sponsor conducted some PK studies to address these issues as well, however, the
PK reviewer commented that it is unclear how the Sponsor arrived to the final dosing
recommendations in these populations. _ .

8.4 Pediatrics
A request for a waiver to conduct pediatric studies was requested by the Sponsor. A deferral was
granted. Ifthis drug were to be approved for the osteoarthritis indications a waiver could be

granted. However, if indications other than osteoarthritis and chronic low pain are approved, the
need for pediatric studies should be reconsidered.

8.5 Advisory Committee Meeting

No Advisory committee meeting was held for this application.

8.6 Literature Review

Only two reports were available through a literature search on tramadol extended release Both of
them were sponsored by Biovail. :

8.7 Postmarketing Risk Management Plan

No Postmarketing Risk Management plan was included in this application.

8.8 Other Relevant Méterials i

Not applicable.

9 OVERALL ASSESSMENT

9.1 Conclusions . ‘ N

Ralivia has not demonstrated adequate evidence of efficacy and safety for the proposed indication = ~
at the proposed doses.
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9.2 Recommendation on Regulatory Action

Tramadol ER (Ralivia®) should not be approved.

An additional single trial in osteoarthritis (OA) or chronic lower back pain (CLBP) that provides
robust evidence of efficacy that is durable and supports all doses proposed in the label may provide ™
adequate evidence of efficacy. It is recommended that Ultram be included as a comparator.
9.3 Recommendation on Postmarkéting Actions

No recomm-e:;;i_é{ions.aﬁ this pomt

9.3.1 Risk Management Activity

No recommendations at this point

9.3.2 Required Phase 4 Commitments

None at this point.

9.3.3 Other Phase 4 Requests
None at this point.

9.4 Labeling Review

No labeling review at this point.

9.5 Comments to Applicant

See action letter issued on October 29, 2004. ' S
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10 APPENDICES

10.1 Review of Individual Study Reports : S e

1) Study B02.CT3.021.TRA P03 (021 in OA)

1. Protocol - -

a. Protocol Title: Double-Blind, Randomized, Dose- -ranging, Parallel-group Comparison of the - -~
Efficacy and Safety of Extended Release Tramadol Hydrochloride (Tramadol HCI ER) 100 mg,

200 mg and 300 mg, Celecoxib 200 mg and Placebo in the Treatment of Osteoarthritis of the Knee
and/or Hip - -

b. Design/objective: A 12-week, multicenter (n= ), randomized, placebo- controlled study to
evaluate analgesic efficacy (primary objectlve) and safety (secondary objective) of TRAER in
patlents with OA of the knee or hip.

c. Patients/eligibility: Planned: 1000. Enrolled: 1011 patients, approximately 200 per group.

Inclusion: Males or females at least 18 years of age, able to provide informed consent

Pain Intensity of at least 40 mm following 2-7 day washout from analgesics
for treatment of pain, at the baseline visit.

Fulfilling ACR clinical and radiologic criteria and Functional Class I-IIl OA of the
Knee or hip. At least one knee joint was involved and warranted
treatment NSAIDs, APAP or opioid analgesics for at least 75 to 90 days
preceding the screening visit.

Women of childbearing potential were to practice abstinence or adequate
contraception.

Exclusion: Medical condition not well controlled -

- Arthritis other than OA; prior joint replacement at the tndex joint

Chronic pain syndrome or fibromyalgia

Anticipated invasive procedure on the index joint durmg course of the study or e

expected within 4 months of screening.

Use of analgesics during the washout period.

Prior history of clinically significant intolerance to Tramadol or known
hypersensitivity to opioid analgesics.

Had received oral, IM, IV, IA or soft tissue administration of TS within 1 month of
Screening or IA CS in the index joint within 2 months prior to the first dose, or
viscosupplementation of the index joint within the past 6 months or a non-index
Jjoint within 3 months.

History of seizure disorder or a recognized risk of seizure. i

History of receiving MAO inhibitors or tricyclic compounds (such as
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cyclobenzaprine) within 14 days of starting the study.
Patients receiving neuroleptics, SSRI or SNRIs, carbamazepine or quinidine.
At risk in terms of the precautions, warnings and contraindications for Tramadol.
History of substance abuse, including alcohol abuse, within 6 months.
Diagnosis of cancer within the past 3 years.
Chronic respiratory insufficiency
Had received any investigational medication witin 30 days prior to first dose.
Had aspartate aminotransferase (AST [SGOT - serum glutamic-oxaloacetic
transaminase]) or alanine aminotransferase (ALT [SGPT - serum glutamic- -
-—-- pyruvic transaminase]) > 2-times the upper limit of normal or creatinine > 1.9 _
mg/dL at screening, or any laboratory abnormality which, in the opinion ofthe - .-
investigator, would have contraindicated study participation.

AR nC—

Concomitant medications: -

Prohibited: : )

- NSAID or other analgesics except for 325 mg/d aspirin for cardiovascular
prophylaxis and up to 2000 mg/day APAP for no more than three
consecutive days for reasons other than OA pain and/or OA symptoms.
Use of APAP was to be avoided in the 24 hours before each study visit after
the screening visit.

- Systemic of intra-articular CS

- Topical analgesics

- MAO inhibitors

- Tricyclic antidepressants, SSRIs. SNRIs, cycobenzaprme promethazine,
quinidine and carbamazepine.

Allowed:
' - glucosamine and chondroitin were permitted provided the patient had been
regularly using them for a minimum of 2 months before randomization and
the daily dose was to remain constant througuht the study.
- Other complementary therapies such as herbal medicines and magnetic
therapy could be continued provided that the patient had been suing them
regularly for at leas one month before randomization.

d. Treatment: Following a 2 to 7 day washout period, eligible patients were randomly assigned to
once daily dosing with orally administered TRAER 100 mg, 200mg, 300mg, celecoxib 200 mg or _ _
placebo. The starting dose of Tramadol HCI ER was 100 mg QD. On day 5, patients randomized to
Tramadol HCI ER 200 mg QD or 300 mg QD had their dose increased to 200 mg-QD. On day 10,
patients randomized to Tramadol HCI ER 300 mg QD had their dose increased to 300 mg QD.

-t

e. Evaluations (see Attachment 1, after study results):

- Efficacy:

Primary efficacy variables were:
e Western Ontario and McMaster Universities (WOMAC) OA Index Pain Subscale (with five

questions, each one using 0 to 100 VAS score.
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e WOMAC Function Subscale (with seventeen questions, each one usiﬂg 0 to 100 VAS score.
e Patient Global Assessment of disease activity (0-100 VAS score).

Secondary efficacy variables: daily arthritis pain intensity VAS score from patient diaries;

WOMAC OA Index stiffness subscile and composite index; walking on.a-flat surface item of the .- .

WOMAC OA Index pain subscale; physician’s global assessments of disease activity; arthritis

pain intensity VAS score in the index joint and non-index joints; incidence of patient withdrawal -

due to lack of treatment efficacy; time to withdrawal due to lack of efficacy; use of unauthorized
medications; SF-36 Health Survey physical component summary (PCS) and mental component
summary.(MCSY scales, and the eight subscales; and, Chronic Pain Sleep Inventory (CPSI) scales ..
including overall quality of sleep.

- Safety: include assessment of adverse events, syncope and vasodilation assessments, clinical
laboratory, physical examination, ECG, vital signs, Physical Dependence questxonnalre and
Addiciton Research Center Inventory (ARCI).

f Sfatistical methods:

Primary efficacy analyses would be in the intent to treat population, analyzed at the end of the 12-
week treatment period (landmark analysis), using LOCF as the method of imputation for missing
data. A sequential method would be used, starting with the highest (300 mg dose). If there was no
statistically significant with placebo, further analyses would not be carried out.

The ITT population included all randomized patients who took at least one dose of study ,
-medication. The Efficacy Evaluable population included all patients who had primary efficacy
information recorded at baseline, had no major protocol violations, were 80% to 120% compliant
with their dosing regimen, and completed the 12-week treatment period. Efficacy analyses were .
based on actual values and last observation carried forward (LOCF) values. If there were no
postbaseline values, the baseline value was carried forward. The LOCF analyses were the primary
analyses. Baseline variables were compared using a 1-way analysis of variance (ANOVA) with
treatment as the factor for continuous variables and Pearson’s chi-square for categorical variables.

Mean changes froin baseline t¢ Weeks 1, 2, 3,-6, 9, and 12 (prifmary time point) and to the average
of Weeks 1, 2, 3, 6, 9, and 12 for arthritis pain intensity score VAS for index joint, non-index

Joints; WOMAC OA Index pain, stiffness, and physical function subscales, pain when walking on - . . .

a flat surface item of the WOMAC OA Index pain subscale, and composite index; physician’s
global assessment of disease activity; patient global assessment of disease activity; the CPSI and
SF-36 Health Survey variables were analyzed using analysis of covariance (ANCOV A) with
treatment, index joint (knee, hip), and study site as factors and baseline

value as a covariate. Daily diary arthritis pain intensity scores were analyzed using a repeated
measures ANCOVA with treatment, study site, index joint, and day as factors, and the baseline
pain intensity as thecovariate. Discontinuation rates due to lack of efficacy and proportions of
patients using unauthorized medications were analyzed using a Cochran-Mantel-Haenszel (CMH)
test adjusting for site and index joint. Time to withdrawal due to lack of efficacy was analyzed
using survival analysis methods.
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COMMENT: The Division prefers the landmark analysis in the ITT population as the
primary analysis, with the average or area under the curve asa.cagfirmatory analysis. -
The Division also recommends that methods of imputation other than the LOCF be
conducted to better assess studies in which there are substantial number of dropouts.

- Protocol amendments

The original protocol (dated 05 March 2002) underwent revision. The revised protocol (dated
24 June 2002) was amended (17 July 2002) before any patient was enrolled. The principal
changes to the protocol resulting from this amendment were:

¢ Changed the study population from patients with OA of the knee to patlents with OA of the
knee and/or hip.

e Clarified the criteria for the selection of the index joint.

¢ Clarified the study inclusion criteria for diagnosis of OA of the knee and specified the
criteria for diagnosis of OA of the hip.

* Specified that at least 25% of randomized patients were to have OA of the hip.

* Added assessments (arthritis pain intensity VAS) of the response to study medication in
non-index joints.

-Post Hoc changes

The statistical analysis plan dated March 24, 2003 was amended on July 2, 2003 and on August 1,
2003. For details the reader is referred to Dr. Yongman Kim’s review.

2. Results

a. Disposition.

As noted in table xx, 45 to 49% of patients discontinued from the TRAER groups, as compared to
49% from placebo and 33% from celecoxib 200 mg. More patients discontinued due to

insufficient therapeutic effect from the placebo group (33%) as compared to any of the active e

treatment groups. There seems to be a trend for a dose response in terms of efficacy:

25,17 and 11 % discontinued due to insufficient therapeutic effect in the TRAER 100, 200 and
300 mg daily. There is also some evidence of a dose response in terms of discontinuations due to
non-serious adverse events: 12, 22 and 30% in the TRAER 100, 200 and 300 mg dose.
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Table 15. Disposition of patients in study 021.

Table 15. Study 021 in OA. Disposition
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Source. Table 10-1 021 CSR.
b.Demographics and baseline characteristics
See statistical review by Dr. Yongman Kim.
c.Efficacy
Primary efficacy analyses
Sponsor’s analyses - - - e e

The study failed to show a statistically significant difference with placebo on the analysis of
WOMAC Pain subscale for all three doses 100, 200 and 300 mg daily dose at the 12-week
landmark. It also failed to show a statistically significant difference for WOMAC Function
subscale for all doses. It did show a statistically significant difference for Patient global assessment
for the 300 mg dose only. Of note, the 200 and 100 mg dose showed negative changes (were worse
than placebo) for WOMAC Pain and Function subscales. All the above dg$cribed analyses were on
the ITT population at the 12-week landmark timepoint using LOCF as the method of imputation.
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Table 16. Study 021 in OA. Primary endpoints. 12-week landmark. ITT. LOCE.

TRAER | Celecox- - | Placebo
300 200 100
N=199 N=199 N=201 N=202 N=200

WOMAC Pain (0-500 scale) ~ ' : et

LS Mean change | 117.8 (8.9) | 90.4 (8.9) | 82.5(8.9) 130.0 94.9 (8.9)
from baseline (SE) -| - 9.0)

Difference with 22.8 -4.5 -12.4 " 351 _

Placebo_(95% 9)) (-0.8,46.5) (-28.4,19.3) | (-36.2,11.4) (11.2,58.9)

P value* .058 (.708) (.308) .004

WOMAC Physical Function (0-1700 scale)

Mean change 357.2 271.0 273.3 429.2 290.1

from baseline (29) (29) (29) - (29). (29)

Difference with 67.1 -19.1 -17.8 -139.1

Placebo (95% CI) | (-10.2,144.4) | (-97,58.7) | (-95.6,60.0) | (61.2,217)

P value* .089 (.630) (.653) <.001
Patient Global Assessment

Mean change 26.4 (2.0) | 20.6(2.0) | 18.8(2.0) | 28.6(2.0) | 20.2 (2.0)

from baseline

Difference with 6.1 0.3 -1.5 8.4

Placebo (95% CI) (8,11.4) (-5.0, 5.6) (-6.8,3.8) (3.0, 13.7)

P value* .023 .905 (.583) 0.02

LS means and p-values calculated from ANCOVA model. *p-values by sequential testing procedure were provided by
the Sponsor. The sequential testing procedure stops prior to calculating p-values in the parenthesis. [TT: intent to treat

population. LOCF: Last observation carried forward. For details the reader is referred to Dr. Yongman’s review,

¢ FDA analyses

Sensitivity analysis conducted by the FDA statistician (Dr. Yongman) using the Bonferroni

approach for adjustment for multiple testing as well as different methods for imputation of missing
data (BOCF) were consistent with the failure of the primary analyses.

Analyses of efficacy averaged over weeks 1 to 12 (which was not the primary analysis) using
LOCF showed statistically superiority.to placebo for the 300 mg dose only (not for the 200 and
100 mg doses). Additional sensitivity analyses were not performed for this secondary analysis.

Of note, Celebrex 200 mg daily, the active comparator, showed a statistically significant difference
with placebo for all three co-primary endpoints at the 12 week landmark and averaged over weeks

I to 12 with the ITT LOCF and preserved its superiority to placebo with the BOCE analysis.
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Table 17. Study 021 in OA. LS Mean* changes in WOMAC Pain subscale at the 12-week
landmark. Statistical comparisons (P value) with different methods of imputation.

TRAER ‘Celecox Placebo
300 200 -100 B
N=199 N=199 N=201 N=202 N=200
LOCF' : 1 - .058 (.708) (.308) .004
BOCF* .895 (.521) (556) 018
BOCF/LOCF > 874 (232) (.225) 007 B

*LS means and p-values calculated from ANCOVA model.. The sequential testing procedure stops prior to calculating
p-values in the parenthesis. LOCF last observation carried forward provided by Sponsor. 2 BOCF: baseline

observation carried forward and > . BOCF/LOCF (BOCEF for adverse events and LOEF for other dropouts) analyses
conducted by FDA reviewer, Dr. Yongman Kim.

3. Summary

Study 021 failed to shov /_—_\M

adequate evidence of efficacy for the treatment of chronic pain, since it did not succeed on the
WOMAC Pain subscale endpoint when sensitivity analyses were performed to confirm the primary
analysis. Celebrex succeeded in all three co-primary endpomts for the primary and all sensitivity
analyses.

Appears This Way | SR

On Original
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Attachment 1. Schedule of assessments in Study 021.

aA 2 to 7 day washout period during which analgesic use was to be discontinued.

b Patients were contacted between Visits 8 and 9 to ensure that they were not taking opioid analgesics or tramadol. Visit 9 could be
scheduled earlier than 1 week after Visit 8 if needed.

< A negative urine pregnancy test was required at the screening or baseline visits, within 7 days of first dose of study medication.
aPatients with pain intensity > 40 mm on VAS in the index knee or hlp joint were randomly assigned to receive either Tramadol
HCI ER, celecoxib, or placebo.

< Monitored throughout the study at visits and by telephone contact.

fPatients assigned to Tramadol HC] ER initially received 100 mg/day. Patients who were randomized to receive 200 mg or 300 mg
Tramadol HC! ER had their dose increased to

200 mg on day 5, and patients randomly assigned to receive Tramadol HCI ER 300 mg had their dose increased to 300 mg on day
10. The dose titrations were double-blinded

¢ Includes arthritis pain intensity VAS, WOMAC OA Index, and non-index joint arthritis pain intensity VAS. Starting on the day
after the screening visit patients were to record their arthritis pain intensity VAS once daily in diaries: At each visit, OA
assessments and patient’s global assessments were to be completed before completing the CPSI andSF-36 Health Survey.

n ECG required in the 14 days before the first dose of study medication.

iIn case of early termination, the visit was to be | week after the Early Termination visit.

Source: Table 29-3. Study 021 CSR. ST

Appears This Way
On Criginal
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2) Study B02.CT3.023.TRA P03 (023 in OA)

1.Protocol
Title: Double-blind, Randomized, Dose-ranging, Parallel-group Comparlson of the Efficacy and

Safety of Extended Release Tramadol Hydrochloride (Tramadol HCI' ER)-1066mg, 200 mg, 300
mg and 400 mg with Placebo in the Treatment of Osteoarthritis of the Knee and/or Hip.

“The study design, eligibility and endpoints are identical to study 021. However, the treatment
groups were different: TRAER 100 mg, 200 mg, 300 mg, 400 mg or placebo. No active
comparator was included in this study.

A total of 1011 patients were enrolled, with approximately 200 per treatment group.

For amendments and Post-hoc changes the reader is referred to Dr. Yon—gman’é review.

2. Results
a. Disposition

Table 18. Patient disposition. Source Table 10-1 023 CSR.

Of note, 40 to 50% of patients withdrew from the study, including the placebo group.
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More patients on placebo discontinued due to insufficient therapeutic effect (22%) as compared to )

the active treatment groups (9 % to 15%), although one would expect to observe a larger
difference. There seems to be a trend for a dose response in terms of efficacy among TRAER
groups, since more patients discontinued due to insufficient therapeutic effect in the TRAER 100
and 200 (15 % and 14 %) as compared to the higher doses. However, the-400 mg doses had more
discontinuations due to insufficient therapeutic effect than the 300 mg dose (11 % and 9%,
respectively). - -

There seems to be a dose response in terms of discontinuations due to non-serious adverseevents,

with 13, 18,267and 28% of patients in the TRAER 100, 200, 300 and 400 mg/day groups, as -

compared to 9% on placebo

b. Demographics and baseline characteristics -

See statistical review by Dr. Yongman Kim.

¢. Efficacy

Primary:

The primary analysis was to be conducted in the ITT population, at the 12-week landmark, with

LOCF. A sequential analysis-was planned in the DAP, starting with the highest dose (400 mg) and
proceeding to the lower doses if successful.

The study failed to support the :
the “moderate to moderately severe chronic pain” indication.

The study succeeded in demonstrating superiority to placebo at 12 weeks for all doses studied
using a LOCF approach for the Pain and Function variables but failed to show superiority to
placebo for the Patient Global assessment endpoint (See review by Dr. Yongman). Of note, the
analysis conducted over the Average 1-12 weeks (not the primary analysis), was statistically
different from placebo for all three co-primary endpoints. Secondary efficacy analyses were
consistent with the primary analyses.

It is unclear why study 023 wasﬁ successful in all co-primary endpoints by the LOCF analysis while
study 021, with identical study design and population, did not succeed and even showed worsening
in the WOMAC Pain and Function endpoints as compared to placebo.

» Sensitivity analyses conducted by FDA statistician (Dr. Yongman Kim):

Additional analyses to take into account the sﬁbstantial number of dropouts were conducted for the
WOMAC Pain variable in this study. These analyses (BOCF and BOCF/LOCF combined) did not
support the LOCF analyses. As seen in Table 19, the differences between TRAER and placebo

56



Clinical Review
Lourdes Villalba, M.D.
NDA 21-692

Tramadol Extended Release — RALIVIA®

lost statistical significance for the 400 dose and therefore for all doses, since sequential testing

required stopping further analyses. For detailed statistical analyses the reader is referred to Dr.

Yongman’s review.

Table 19. Study 023 in OA. WOMACE Pain (0-500 scale). 12-week landmark. ITT.

_ TRAER 100 Placebo
400 300 200
N=202 N=201 N=201 N=202 N=205--

LOCF ——=~ -

LS Mean change 107.8 (8 7 103.9 111.5 107.2 94.9 (8.9)
from baseline (SE) 8.7 . (8.6) (8.6)

Difference with 33.6 29.7 373 329

Placebo (95% CI) (10.5,56.6) 6.6,52.7) | (14.2,60.4) | (10,55.9)

P value* .004 012 .002 .005

Bonferroni 016 048 .008 .020

Sensitivity analysis 1: BOCF
Mean change 70.8 (8.4) | 63.5(8.4) | 87.3(8.5) | 84.6(8.3)
from baseline
Difference with - 142 6.9 30.7 "28.0
Placebo (95% cry | (81,36.5) | (-154,292) | (83,53.1) | (5.8,50.3)

P value* 212 (.544) (.007) (.013)

Sensitivity analysis 2: BOCF for AE dropouts and LOCEF for other dropouts)
Mean change 78.1(8.7) | 75.9(8.7) | 98.8(8.8) | 98.4(8.6) | 71.4(8.5)
from baseline o , _

Difference with 6.7 4.6 217.5 27.0
Placebo (95% Iy | (164.29.8) | (-185,27.7) | (43,50.6) | (4.0,50.0)
P value* 567 (.698) (.020) (.02

LS means and p-values calculated from ANCOVA model. *p-values by sequential-testing procedure were provided by
the Sponsor. The sequential testing procedure stops prior to calculating p-values in the parenthesis. ITT: intent to treat

population. LOCEF: last observation catried forward. BOCF: baseline observatxon carriéd forward. For details the

reader is referred to Dr. Yongman’s review.

By looking at the effect sizes of'the different doses, there is no clear evidence of a dose response.
If something, the 200 mg dose has a larger effect size than the 300 and 400 mg doses, which does
not make clinical sense, except, may be to suggest that the 300 and 400 mg doses were not as well

tolerated as the lower doses of TRAER.

3. Summary

Study 023 failed to show robust evidence of efficacy
: to support the chronic pain indication, since sensitivity analyses of

st :

—
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the WOMAC Pain subscale score (BOCF and BOCF/LOCF) indicated that the results of the
primary analysis (LOCF) were driven by patients who dropped from the study.

3) Study 015in OA
1. Protocol (final amendment)

a. Title: Double;blind, randomized, dose-titration, parallel group comparison of the efficacy and
safety of Tramadol hydrochloride ER and placebo in the treatment of osteoarthritis (OA) of the
knee. S . - - .

b. Design/objectiveé: A 12-week, multicenter (n=16), randomized, dose titration, placebo-
controlled study to evaluate analgesic efficacy (primary objective) and safety (secondary objective)
in 245 patients with OA of the knee. - '

c. Patients/ eligibility: Planned: 245, to have at least 140 completing 4 weeks. Enrolled: 246 (124
to TRAER and 122 to placebo). Eligibility criteria similar to 021 and 023 but patients with OA of
the hip were not included in this study.

d. Treatment: Following a 2 to 7 day washout period, eligible patients were randomly assigned to
once daily dosing with orally administered TRAER or placebo. Study medication was to be taken
within 1 hour of the recommended time of 8:00 AM. '

TRAER ER, 100 mg tablets, taken once daily starting with 100 mg/day for 3 days which could be
increased to 200 mg/day. At the end of week 1, all patients were to have their dose increased to at
least 200 mg/day. After the first week, further increases to 300 and 400 mg daily were allowed.
Patients who did not tolerate at least 200 mg were to be discontinued from the study. The
maximum dose for patients > 75 years was 300 mg/day.

e. Evaluations: : »
- Efficacy: Primary efficacy variable: Arthritis Pain Intensity (PI) VAS score recorded at patient
' visits. =
Secondary: PI from patient diaries; WOMAC questionnaire (individual subscales and
composite index); Patient Global assessment of OA; Physician Global assessment of OA;

incidence of patient withdrawal due to lack of efficacy; time to withdrawal due to lack of efficacy; = _ = .

patient sleep assessment.

- Safety: Adverse events, syncope and vasodilation assessments, clinical laboratory, physical
examination, ECG, vital signs, Physical Dependence questionnaire and Addiciton Research Center
Inventory (ARCI). o=

f. Statistical methods: -

As per the protocol statistical and analysis plans, primary efficacy analyses were to be conducted
in the ITT population. The ITT population was defined by the Sponsor as patients who had data
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recorded for the primary efficacy variable at the baseline visit and week l,w;and any patient who
dropped out of the study before the week 1 visit due to lack of treatment efficacy.

Comment: A more adequate definition of an ITT population would include all patients
randomized who received dat léast one dose of medication. . s

Seconday analyses would be conducted in the evaluable popﬁlation defined as all patients who
were in the ITT and had data recorded at week 4, if they were using at least 200 mg/day at visit 3
(week 1).

The change from baseline to. weeks 1,2, 4, 8 and 12 and the average change over weeks 1-12 were- ~-
analyzed using an analysis of covariance with treatment and site as a cofactors and baseline value
of the variable analyzed as the covariate. The primary efficacy variable was the change in
arthritis pain intensity score averages over the 12 weeks of study. —

COMMENT:: The Division prefers the landmark analysis at the end of study as the primary
analysis and the average or area under the curve as a confirmatory analysis.

- Protocol Amendments

The original protocol was submitted 8/25/00. It was amended on 9/27/00 before any patients were
enrolled and on 3/14/01 after 196 patients were enrolled. A relevant change to the protocol in
September, 2000 was specification that patients were to achieve a minimum tolerable dose of
TRAER by the end of week 1 rather than week 2 and clarified the use of concomitant medications.

The relevant change on March 2001 was the increase in the number of patients from 200 to 245",
because of the higher than expected rate of discontinuations and to ensure a minimum of 140
patients completing at least 4 weeks of treatment.

- Post Hoc changes

The study was conducted according to the amended protocol and statistical analysis plan.
Analyses were performed with and without study site 01. Changes from basehne todays1-7in
the PI score as recorded in patients’ diaries were also analyzed.” "

2. Results . , : : : _ ‘ | -
a. Disposition

As per information submitted September 9,2004, a total of 350 patients were screened for this
study. Of these, eighty seven (25%) did not enter the study (60 did not fulfill eligibility criteria -

reason not specified - , six were lost to follow-up, fifteen requested withdrawal, one was not
compliant and five did not enter due to “other” reasons).
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COMMENT: Approximately 25% of patiénts screened failed to enter randomization,
-including fifteen who requested withdrawal and six lost to follow up. - It is unclear why
would they request withdrawal if they were not in the study yet.

Excluding the 17 patients enrolled in site 01, 246 patients (124 TRAER;#22 placebo) were
randomized to treatment. Approximately 50 % of patients completed each treatment group. As
seen in Table 20, more than twice the number of patients discontinued due to lack of efficacy from
the placebo group, as compared to the TRAER 100-400 mg group, while almost four times the
number of patients discontinued due to adverse events from the TRAER group as compared to
placebo. Additionally, six patients were either withdrawn by the investigator or lost to follow up
in the TRAER group (these patients may have potentially discontinued because of adverse events
or lack of efficacy). :

Table 20. 015 in OA. Patient Disposition. All randomized patients

_ Tramadol 1 CLER Placebho
Randﬁoin-ize{f tatreativ ém 124 122
(“umpiue(i study 01 (49.29%%) 03 (31.6%
: 63 (50.8%) 3%(48.4%)
T3 3%) 43 g:m ‘P%’!'

FL1.6%
H {"” (}“‘nl

Source Table 10-1 CSR
' Includes prtient 14-015 who was withdenwn by the Hovestigator becanse of an adverse event

There were several protocol deviations, some of them minor - such as inclusion of one patient with
an X-ray obtained more than 6 months before screening or one who had a 10-day washout versus a
7-day washout before randomization - while others may have had some 1mpact on outcomes such
as the use of prohibited concomitant medications. Most of these occurred in the placebo arm, but
there were some protocol violaters in the TRAER arm too, such as patient 03-016 who used
hydrocodone/ibuprofen and patient 13-018 who used glucosamine during the trial As per the
original submission six patients underwent knee reconstruction. However, when asked to clarify
whether this occurred before or after surgery, the sponsor stated that three of those six patients had
not actually undergone knee replacement at any time. -
b. Compliance. At weeks 1,2, 4, 8 and 12, patients were to return all unused medications. The -
amount dispensed and returned at each visit is provided in a listing, however, analyses of treatment
compliance were not performed.

c. Demographics and baseline characteristics. -
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There were no major differences in the baseline characteristics of the patients randomized to either
TRAER or placebo (See Dr. Yongman’s review). Of note, there was a difference of
approximately 3 Lbs. between the weight of TRAER and placebo patients (mean of 94 and 97
Lbs., respectively). It is unclear how this factor may have played in the results.

d. Efficacy: Primary
e Spomnsor’s analyses

Primary analysis:

’ 3
The primary analysis was the change from baseline in the Pain VAS score in the Sponsor’s defined -
ITT (SpITT) (which excludes patients who-did not have 1 week efficacy data), analyzed over the
12-week period, with LOCF (Last observation carried forward). This analysis showed that
TRAER at doses of 100 to 400 mg daily (flexible dosing) was statistically different from placebo.

Table 21. Sponsor’s result. LSMean change from baseline over 12-week period.
Sponsor defined ITT population, LOCF.

TRAER (100-400 mg/day) | Placebo Difference
_ N= 101 N=118 with placebo
Pain VAS (100 mm scale) 30.1 17.7 12.4*

- *P value <0.001. LOCEF (last observation carried forward)

Analyses of WOMAC Pain, WOMAC Physical function and Patient Global assessment over the
12-week period in the SpITT population with LOCF were also statistically superior to placebo,
suggesting a meaningful result.  Additional analyses were conducted in the true ITT population.

e FDA Analyses

Efficacy analyses in the ITT population are more adequate than those that exclude patients who
dropped during the study, since in most cases, the cause of withdrawal is not unrelated to the
treatment received (informative censoring). Also, the Division prefers the landmark analysis at
end of study time point as the primary analysis, with the average analysis as a confirmatory
analysis. Moreover, imputation of missing data is always problematic, particularly if large and if
there is differential dropout such as in this study. The dropout rate due to AE in this study was 7
and 27 % for placebo and TRAER, respectively (Table xx). The FDA statistical reviewer
conducted analyses in the true ITT population at the 12 weeks landmark, using both LOCF and
BOCF as methods of imputation for missing data. Analyses of WOMAC Function subscale and
Patient global assessment were also conducted. :

Analyses in the true ITT population using LOCF
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Twenty-three (19%) and four (3%) patients were excluded from the TRAER and placebo groups,
respectively in the sponsor’s defined ITT population (SpITT) As seen in Table 22, the majority of
patients excluded from the sponsor’s primary analyses had adverse events-within the first week of
treatment. Most common AEs were constipation, nausea and dizziness.

Table 22. Study 015. Patients excluded from Sponsor’s defined ITT (SpITT)

Reason for not entering ITT TRAER Placebo
ITT =124 ITT=122
SpITT= 101 SpITT =118
Completed but missed wk 1 data 1 -
Patient requested withdrawal 2 1
Early adverse event 18 3
Lost to follow up 2 -
Total excluded from SpITT 23 4

Source: Table 14.1.2 CSR. N= patients randomized

Analyses of change from baseline for Pain VAS, WOMAC Function subscale and Patient Global
assessments in the true ITT population at the 12-week landmark using the LOCF method of
imputation were consistent with the primary analysis in the Sponsor’s defined ITT population (p
value <0.001 for all three) (Table 23). However, these analyses were not supported by the BOCF
method of mmputation.

Table 23. Study 015 in OA. Efficacy analyses. Change from baseline to 12-week landmark.

ITT. LOCF.
TRAER (100-400 mg/day) Placebo Difference
N= 124 N=122 with placebo
Pain VAS 36.6 22.1 1457
WOMAC Function' 498.7 272.4 226.3*%
Patient Global assessment” 32.0 18.6 13.4*

Source: FDA statistical review (Dr. Kim). ' Scale 0-1700 mm.  Scale 0-100 mm.
* p<0.001 for all three variables. LOCEF: last observation carried forward.

Analysis using BOCF

As mentioned above, when there is a high dropout rate, other methods of imputation are preferred
to the LOCF. Table 24, shows that the change from baseline for the Pain, WOMAC function and
Patient global assessment were not statistically different from placebo when using the BOCF
method of imputation.
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Table 24. Study 015 in OA. Pain VAS (0-100 mm). Change from baseline to 12-week landmark.
ITT. BOCF. '

TRAER (100-400 mg/day) | Placebo Difference P value
N= 124 N=122 with placebo
Pain VAS . _ 23.8 18.6 52 0.124
WOMAC Function 336.5 24277 93.8 0.057
Patient Global assessment 20.6 "16.5 - 4.1 0.204

Source: FDA statistical review (Dr. Kim). ' Scale 0-1700 mm. > Scale 0-100 mm.

These analyses suggest that superiority to placebo using LOCF was likely driven by a substantial -
number of patients who eventually dropped from the study (mostly because of adverse events).
This observation reduces the robustness of the primary analysis. Another issue that limits the
clinical relevance of the efficacy findings is that the study used a flexible dose regimen that did not
allow adequate characterization of a dose response in terms of efficacy or safety.

In addition to the original analyses, the FDA requested the sponsor to provide efficacy analyses by
TRAER dose at the time of the evaluations. As per information submitted 8/6/04, these post-hoc
analyses seem to support the efficacy of doses 0f 200, 300 and 400 on the primary variable of Pain
Intensity as well WOMAC Function and Patient Global assessment in the Sponsor’s defined ITT
population with LOCF. BOCF analyses in the true ITT population from different dose groups
were not performed . The current submission also included an analysis of concomitant
medications. It appears that there were no significant differences in the use of concomitant
medications between treatment groups.

3. Efficacy Conclusions:

The study suggests that TRAER may have some efficacy in some patients with OA of the knee but
it does not provide robust evidence of efficacy and does not allow identification of the subgroup of
patients who may benefit from it. '

Efficacy analyses using LOCF showed superiority to placebo on Pain VAS and other endpoints.
However, analyses in the true ITT population using the BOCF method of imputation failed to
demonstrate a statistically significant difference with placebo suggesting that results using LOCF
analyses are driven by patients who dropped out of the study.

The usefulness of this product seems to be limited by the poor tolerability, particularly during early
treatment. Thirty four (27 %) and nine (7 %) patients withdrew from TRAER -and placebo groups
due to AEs during the study. Half of the patients who withdrew from TRAER did so within the
first 10 days of treatment (at the 100 or 200 mg/day dose). The “flexible dose” study design did
not allow: adequate characterization of a dose response in terms of efficacy or safety.
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4) B00.CT3.014.TRA P03 (014 in CLBP)
1. Protocol
a. Title: Double-blind, Randomized, Placebo—contrdlled, Parallel—groﬁp Comparison of the

Efficacy and Safety of Extended Release Tramadol (Tramadol HCl ER) 300 mg and 200 mg to
Placebo in the Treatment of Chronic Low Back Pain (CLLBP)

b. Design/objective:

Multicenter (n=30), 3-week open-label, active-treatment run-in period followed by a 12-week,
randomized, double-blind, placebo-controlled period in patients with moderate to severe chronic
(> 6 months) LBP.

Primary objective: to compare analgesic efficacy of oral TRAER 300 and 200 mg daily to placebo

Secondary objectives: to compare analgesic efficacy of TRAER 300 mg QD with 200 mg QD,
to evaluate safety and tolerability of TRAER '

c. Patients/Eligibility:

Males or females in good health, between 18 and 80 years of age, with chronic LBP requiring daily
treatment with an analgesic and a pain intensity of> 40 mm on the 100 mm VAS following a 2 to
7 day washout from analgesics.

Planned: 600 patients were planned to get approximately 120 patients per treatment group in the
placebo-controlled part of the study. Enrolled: 619 patients.

d. Treatment

Tramadol HC1 ER 100 mg tablets taken once daily, starting with a 100 mg/day dose (Week -3) for

- at least three days, with increase to 200 mg/day by the beginning of the second week (Week -2)
and to 300 mg/day by the beginning of Week -1. At week 0 (baseline) patients were randomized
to receive Tramadol HCI ER 300 mg, Tramadol HCI ER 200 mg, or placebo (one dose daily for 12
weeks).

e. Evaluations
Efficacy:

The primary efficacy variable was the patient’s pain intensity score since the previous visit,
using a visual analog scale (VAS) (0 mm = no pain and 100 mm = extreme pain).
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The secondary efficacy variables were the current pain intensity, patient’s global assessment of
study medication, Roland Disability Index, sleep assessments, and the proportion of patients who
exited the study early.

Safety:

Safety was assessed through adverse events (including syncope and vasodilation); vital signs,
physical examination, clinical laboratory tests; 12-lead EKG; the Addiction Research Center
Inventory (ARCI); and the Physical Dependence Questionnaire (PDQ). In addition to routine
safety assessments, since episodes of flushing and syncope had been observed in early trials, these
adverse events were assessed at baseline and at every visit in this study.

f. Statistical analyses

Efficacy analyses were to be based on data collected during the 12- week double-blind period in
the “Intent-To-Treat” (ITT) population (all patients who received at least one dose of study
medication and had primary efficacy information recorded at “baseline” [Week 0, Visit 5]). LOCF
were to be used for imputing missing data.

COMMENT: This is not the true ITT population, since patients started TRAER at week -3
and almost 40 % of patients dropped during the open-label run in period. This reviewer
will call this population as the Post run-in ITT population.

The primary efficacy was Pain Intensity VAS since the previous visit. Of note, the DAP is a
bit unclear as to whether the primary analysis was to be OVER the 12 weeks period or at
12-week endpoint. However, under Efficacy hypothesis and interpretation the DAP states:
“When the efficacy analysis results are interpreted, definitive conclusions from the
analyses will primarily be based on the following principles, given that consistency of
results will always be examined: when analyses are performed separately for the average
over tinme, and for each of weeks 1, 2,4,8 and 12, the results on the average over time will
be interpreted prior to that of any particular week”. Therefore, it appears that the primary
analysis is the outcome averaged over the 12 week period. '

Safety data were to be analyzed separately for the run-in, the double-blind, and the entire study
periods. The incidence of adverse events was to be analyzed using Fisher’s Exact test.

The sample size determination was based on the primary efficacy variable of patient pain intensity
score since the previous visit (on a 0-100 mm VAS scale). It was assumed that the standard
deviation (SD) among the patients was 30 mm and that the mean difference between Tramadol
HCI ER and placebo would be at least 15 mm. It was also assumed that the significance level was
5% and that the power to detect the difference of 15 mm was 90%. For the purpose of establishing
the superiority of Tramadol HCl ER over placebo, the null hypotheses of interest was tested in a
conditional and pre-specified manner (a priori ordering of the null hypotheses of interest), the
Step-down procedure (SD2) by Dunnett and Tamhane.2s The overall 2-sided test for treatment
effect was the first to be assessed. If the overall test was significant, the following comparisons
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were to be done in the order indicated: Tramadol HCI ER 300 mg > Tramadol HCl ER 200 mg >
placebo.

The initial hypothesis of interest was that the magnitude of response between Tramadol HC1 ER
300 mg and placebo would be the same. If this null hypothesis was rejected, then the null
hypothesis that the magnitude of response between Tramadol HCI ER 200 mg and placebo would
be the same was to have been tested. This procedure were to stop afier the first pair-wise test of
Tramadol HC1 ER vs. placebo yielded a nonstatistically significant result. Since statistical testing
of treatment differences between Tramadol HCl ER and placebo were performed by means of a
priori ordered hypotheses, no adjustment for the 5% significance level was needed. Based on these
assumptions, it was determined that 97 patients per treatment group were required. Assuming a
postrandomization dropout rate of approximately 20%, a minimum total of 120 patients per
treatment group were needed. Assuming that approximately 40% of the patients would not
complete the open label titration period, then approxunately 600 patients would have been needed
to ensure a minimum of 360 patients.

- Amendments

The protocol dated September 11, 2000 was amended on September 27, 2000 before any patients
were enrolled and did not involve changes that would dramatically affect study outcomes. The
final SAP dated November 21, 2001 applied to the double-blind period. Statistical analyses for the
run-in period were determined AFTER unblinding and draft statistical analysis of the double-blind
period had occurred, with the intention of treating the run-in data as an open label study to
potentially provide additional safety.

- Post Hoc changes

As per section 9.8 (Changes in conduct of the study or planned analyses) of the CSR dated
December 19, 2002 (page 46 of electronic CSR), rather than a Wilcoxon signed-rank test as
specified in the protocol, a paired t-test was used to assess the statistical significance of the within-
group changes from baseline to the post-baseline assessments for the primary and secondary
efficacy variables, body weight, and vital signs. It is unclear why the statlsncal analysis was

changed.

2. Results
a. Disposition

Table 25 shows disposition for all patients who entered the study.
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Table 25. Study 014. All patients entered into the study

Run-In, Doible-Rlind :
Tramadaf HCEER  Tramadoel HCE ER  Placche
3 mp 200 my
' Entered 619
Maut Rupdumired” 233
Randomized 128 129 129
Compteted, n{%) 84 (67.2) R7{RTA4) 68 (52.7)
Wikhdrawn, n (%) 42 (A2.R} 42{32.6] 61{47.3)

. Lack of afficacy 4 {6.6) 13 (10.2y 11 (8.5} 21{18.3}
Serious adwerse avent EYOAY 0 {00y {23} 1¢0.8)

[ NDn—'mzﬁous adverse avent” 125020.2) 13{10.2) 16 (7.5} 12{13.2}
Patient nonpompliant with protocol 21 (3.8 5(3.9) T 10 {7.8)
anﬁmn raquesied withdrawal froan RO T gAY 539 PEEH ] 3{23}
study

- Investigater withdrew Nﬁaﬂl" 2 {33} @ {0.0} B{0.Q) 1{0.8)

~ Eiler ' 21334 & 3) {1& {62y

Source. Table 10-1 CSR. * As per patient listings 16.2.1 six additional patients discontinued before
randomization due to lack of efficacy and/or adverse events.

Of note, the “Other” category for withdrawal includes patients who were lost to follow up.
Seventeen of all patients entering the study (2.7%) were lost to follow up during the open-label
run-in period. An additional 2.5 % were lost during the 12-week placebo controlled period (five
from T300, two from T200 and eight from placebo).

Protocol deviations: Most protocol deviations were related to the use of excluded medications.
Some of these patients were withdrawn from the study because of protocol non-compliance during
either the run in period or the randomized portion of the study, but other stayed in the trial. These
patients were not excluded from the SpmITT population.

COMMENT: As an alternative to the usual treatment design and as a way of avoiding
imputation of data in a large number of patients, some experts recommend a “withdrawal
design” in chronic pain studies. However, if there is a high dropout rate in the active
treatment, having a run in period does not solve the problem of missing data, it simply

' zgnores or neglects to evaluate a substantial part of the population.

In this case, a total of 233 patients (3 8% of all patients entering the study) dropped during
the active treatment run-in period. Of these, at least 128 (55%) dropped because of adverse
events and 41 (18%) because of lack of efficacy. This enrichment design highly selects
patients who tolerate and are likely to respond to TRAER. |

Additionally, data presentation from this study was sometimes confusing. For instance,

seven patients withdrew during the randomized period due to adverse events that started
during the run in period but were not listed as discontinued during the randomization
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period, 4 patients who withdrew due to AEs .were included in both run-in and double blind
period analyses and one patient who dropped during the run-in was not included in neither
period.

b. Compliance

At each visit patients were to return all unused study medication. This information was presented
in listings but statistical analyses of treatment compliance were not performed.

c. Baseline demographics and clinical characteristics

There were no significant differences among treatment groups with respect to their demographic
characteristics (age, gender, race) among patients who entered the randomization part of the study.
Overall, patients were 19 to 80 years of age (mean, 47 to 48 years), 50% were female, and 84%
were Caucasian. There was a statistically significant difference among the three treatment groups
with respect to weight (p = 0.031), with a higher mean weight in the Tramadol HCI ER 300 mg
group (92 kg) compared with the Tramadol HCI ER 200 mg and placebo groups (87 kg and 86 kg,
- respectively). It is unclear whether this difference in weight may have affected study outcomes.

d. Efficacy

Primary- Primary efficacy outcome was mean change from baseline in Low Back Pain intensity
(0-100 mm VAS) to the average over the study period (Weeks 1-12), with LOCF.

e Sponsor’s analyses

Table 26. Study 014. Low back pain. Change in Pain Intensity score (0-100 mm VAS) from
baseline, since the previous visit (LOCF), Post run-in randomized population.

T 300" T 200" placebo' P value versus placebo
mean (SD) | mean (SD) |mean(SD) | T (both T 300 T 200
1 (N=127) (N=129) (N=126) doses)

Baseline 31.2(25.0) |31.4(25.0) |33.8(26.1)

Weeks 1-12* avg. | -5.2(24.2) | -7.8(25.8) | -12.2(253) | 0027 0009  0.052

At Week 12 51(324) |-87(302) |-11.9(30.2) | 0.113  0.038  0.197

e Primary analysis. 'Within group comparisons were all statistically significantly different. T 300: TRAER 300
mg/day. T 200: TRAER 200 mg/day. (95% CI not provided). Source: Modified from Table 11-3, CSR.

Of note, there are discrepancies between Table 11-3 of the CSR and Table 14.2.1.1 in
regards to the patients remaining in the study and the change from baseline at week 12.
Sponsor should clarify this issue.
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Figure 1: Mean (= standard error) Low Back Pain Intensity VAS (M) LOCF. Post
run-m randomlzed populatlon (post run-in perlod)

LR e e o0 S T Win Jotmaiiy

COMMENT:

1. What the Sponsor calls the ITT population is not a true ITT population. These are the
patients who survived the open-label, run-in period, therefore, this reviewer will call it the
Post run-in, randomized population.

2. The changes in Pain intensity score as compared to the score at the time of randomization
were relatively small in all groups. All groups got worse although both TRAER groups did
less bad than the placebo group. This observation is somewhat surprising. One would
expect that patients randomized to continue active treatment would be stable or continue to
improve over the ensuing 12 weeks rather than get worse. Additionally, if TRAER were an
efficacious analgesic one would expect that those who stop and start to receive placebo
would have shown a more dramatic worsening. '

3. Although statistically significant, the effect size for the TRAER groups as compared to
placebo (point estimate of approximately 5 -7 mm) was clinically irrelevant. There is no
accepted MCID for pain, however, most experts agree that it should be at least a 15 to 20%
of the full scale, which would be at least 15 to 20 mm difference.

4. The Division recommends the efficacy analysis at landmark (end of study timepoint) as the

primary analysis, with the area under the curve or average analysis as a confirmatory
analysis. The Sponsor used the average analysis as the primary and the landmark analysis
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as the secondary analysis. In this case, results of the efficacy analysis over 12 weeks were
not confirmed by the analysis at landmark (12 weeks). Only the T300 dose was successful
in this analysis. :

5. As mentioned above, since there is no widely accepted MCID, the Division currently
recommends that a Functional assessment and a Patient global assessment of disease
activity or response to therapy be included in all chronic pain trials. In this trial, the
Roland Disability index (a measure of function) was included as a secondary variable. The
sponsor also included a global assessment of study medication. Secondary endpoints in this
study were successful.

6. A greater number of patients dropped from the placebo group due to adverse events, as
compared to the TRAER groups. This differential dropout is difficult to interpret. Were
patients having withdrawal symptoms? Were patients unblinded by the fact that they did not
have nausea and dizziness anymore? In the opinion of this reviewer, this study design can
not provide reliable efficacy or safety resullts.

7. All analyses performed by the Sponsor used the LOCF as the method of imputation for

missing data. However, as noted in Table 27. the LOCF method of imputation clearly
inflated negative results in the placebo group, while had little effect on the TRAER groups.

¢ FDA Analyses:
FDA analyses are presented in Table xx.

Table 27. Study 014. Low back paiﬁ. LS Mean Change in Pain Intensity score (0-100 mm VAS)
from baseline, averaged over week 12 weeks, Post-run-in ITT population with BOCF.

T 300" T 200 placebo’ P value versus placebo
LS mean LSmean LSmean T 300 T 200
(SD) SD) . |(GD)
(N=127) (N=129) (N=126)
Change from -4.4 (1.6) -3.5(1.5) [-7.0(1.6) 176 106
baseline : '
Diff w/placebo 3.0 (-1.3,7.2) | 3.5 (-0.8,7.8)

Source: Statistical review, Yongman Kim.

Summary: Study 014, with an open-label run in period, succeeded in the primary analysis of
change in Pain intensity score over the 12-week period. This analysis was not supported by the
12-week landmark analysis that only succeeded for the TRAER 300 mg dose. Additionally,
BOCEF analyses to account for 40-50% dropouts, did not confirm the primary analysis either.
This study design did not allow adequate characterization of the efficacy or safety of TRAER.
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10.2 Line-by-Line Labeling Review

None at this point.
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10.3 Regulatory History

August 10, 1999: PreIND meeting:
General questions regarding Non-Clinical, Biopharm and Clinical ——_ ' N
- In reference to chronic pain, Sponsor asked
whether the proposed chronic Phase III study was acceptable. The Division responded that
design of the study appeared to be adequate but replication was required. In addition, a 3-
month study was preferred. Sponsor inquired if replication would be required under 505b2.
The Division would have internal discussions and get back to the Sponsor.

September 21, 1999: IND submission:
One acute and one chronic pain study. The IND was put on partial clinical hold to request
additional information about syncopal episodes. Regarding the chronic pain study, the
Division stated that the submitted study would be appropriate to assess safety but not
efficacy of tramadol ER and that the Division preferred a fix-dose study instead of a.
titration study. '

March 21, 2000: EOP2 meeting:
Division agreed to file a 505(b)2 provided the Sponsor was able to meet the requirements
for such an application. Minimum ICH guidance exposure should be provided in the NDA
application. A pre-emptive claim would be a new claim that would require replication.
Regarding chronic pain, question 6 of the meeting package stated:

The applicant is planning to submit one pivotal clinical trial to support the efficacy, safety
and tolerability of tramadol extended release in patients with chronic pan
(B00.CT3.010.TRAP03). This trial compares 300 mg of tramadol ER as a single daily dose,
immediate release tramadol 100 mg three times daily and placebo in an enrichment study
design for a total of 11 weeks. Does the Agency concur that statistically significant results
on the a priori specified primary outcome measure in this protocol will provide sufficient
evidence in support of the efficacy of this product?

FDA response was: No. Replicate studies should be conducted in a chronic pain model,
and a 12-week duration was recommended. Also the patient population proposed for this
study was considered too heterogeneous. The Division recommended that a patient
population (e.g. low back pain, cancer pain, etc.) be identified for the study and that more
than one dose level of tramadol ER be evaluated. Moreover, chronic neuropathic pain was
viewed by the Division as a separate indication from other chronic pain models. Safety
would require minimum ICH guidance numbers, although it would require less than that if
submitted under 505b2.

‘The Sponsor was advised to submit the phase III protocols for review.
The Sponsor did not agree with the need for replication under a 505(b)2 application.

March 29, 2000: Tcon. Special guidance.
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The Division stated that the issue of bioequivalence between an extended release
formulation and an immediate release product required further policy exploration and
definition. Dr. Bashaw would present the issue at an internal CDER Biopharm meeting at
the end of April and the Division would give a final response to the Sponsor’s proposal to
submit a 505(b)2 application with limited safety data..

June 15, 200: Teon, Special guidance, continuation.
The opinion of the OCPB management team was that not enough was known about the
PK/PD of tramadol to ascertain whether he difference between the ER and IR formulations
would affect efficacy. Therefore, the DAAODP stated that two efficacy studies would be
required in a chronic pain model. Minimum ICH guidance numbers at the maximum
labeled dose should be provided in the NDA.

February 21, 2001: Division comments to three phase protocols in chronic pain, submitted in
October, 2002 (SN 005). :

1) B00.CT3.014.TRA PO3: “Double-blind placebo-controlled, parallel group

comparison of the efficacy and safety of extended release Tramadol (Tramadol

ER) 300 mg and 200 mg to placebo in the treatment of chronic low back pain”.

2) B00.CT3.015.TRA PO3: “Double-blind, randomized, dose titration, parallel

group comparison of the efficacy and safety of extended release Tramadol

(Tramadol ER) and placebo in the treatment of osteoarthritis of the knee.”

3) B00.CTOL.003.TRA PO3: “Open label assessment of the safety and

effectiveness of extended release Tramadol (Tramadol ER) in the treatment of

chronic non—mahgnant pain.”

The following comments were conveyed to Biovail:

1. The three studies submitted on October 2, 2000 are safe to proceed.
2. The proposed studies do not allow determination of the minimal effective dose.-
The use of an open-label run-in period is problematic. At the time of the filing the
application should contain clinical efficacy and safety data to support all proposed
dosing regimens in the label.
3. At the time of filing the application should have the recommended ICH long term
safety database: 300 to 600 patients exposed for at least 6 months and 100 patlents
for at least 12 months at the highest labeled dose o /_"""_“"'\\

» T :. Labeling

would be anticipated to reflect this fact.
4. The inclusion of an opioid active control arm is recommended for the efficacy
studies. :

5. In view of the heightened susceptibility of the elderly to complications associated
with nausea, vomiting, dizziness and somnolence, safety in this population should
be addressed specifically.

March 5, 2001: Sponsor request for clarification of comments on phase III protocols (SNO11).
Sponsor states that these comments had not been offered at the preIND and EOP2 meetings.
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March 20, 2001: DAAODP response to March 5, 2001 Sponsor’s letter )
The Division advised that discussions at pre-IND are preliminary and non-binding. Formal
thorough review of phase III protocols are generally not offered at the time of an EOP2
discussion. General comments had been offered and the Sponsor had been advised to
submit phase III protocols for review. In the future, a 45-day protocol assessment (SPA) or
alternatively, specific, focused questions about protocol dosing might be asked at the time
of submission of a phase III protocol.

June 27,2001: Submission of SPA for low back pain (BO1.CT3.017.TRA P03).
Division comments to SPA provided to the Sponsor in August 14, 2001. In addition to
specific comments to the protocol, the Division stated that the chronic pain indicaton had
not been [adequately] discussed at the prior EOP2 meeting. The Division encouraged the
Sponsor to request a meeting to discuss their development program for the chronic pain
indication. This study was never conducted.

February 12, 2002: EOP2/Guidance meeting

Division clarified that appropriate indication would be the treatment ¢ ~_———"T""—~
- and that the designs of completed studies B00.CT3.014.TRA .P03 (low back pam)
and B00.CT3.015.TRA.PO3 (OA) were not adequate to support an indication.

April 3, 2002: Submission of SPA for OA studies (B02.CT3.021.TRA.PO3 and
B02.CT3.023.TRA.PO3). Division responded April 20, 2002.

July 12, 2002: Guidance meeting
Final agreement on design of OA pivotal studies.

August 19, 2003: Biovail submitted briefing document for the PreNDA meeting to be held in
Sentember 22. 2003. (IND 59.023 SN 049). '

September 22 2003 Blovall submltted additional information and questions for the PreNDA
meetmg (IND 59,063 SN 052).
After unblinding, study 021 had failed the primary analysis (a landmark analysis). The
study, however, had apparently succeeded in a secondary analysis (an average analysis).
The Sponsor asked for the Division’s concurrence with a change in the statistical analysis
plan for the second OA study (023) and for the NDA Integrated Summary of Efficacy.

October 10, 2003, the DAAODP provided. Bioavail with draft responses in advance to the
October 14, 2003, PreNDA meeting (see attached).

The Division advised against changing the primary analyses and noted that if one of the
OA pivotal studies had failed, the NDA might be considered deficient for filing.
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October 13, 2003: a voice mail was left by Biovail requesting that the October 14, 2003 PreNDA
sponsor meeting be cancelled.

December 31, 2003: NDA application is submitted for the treatment of moderate to moderately
severe pain.
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This review will serve as my secondary review for this NDA.

Summary:

Ralivia ER is-a long acting form of tramadol developed as a once a day formulation to
provide ease of use for patients. The intent was to also provide a dosing regimen with
more uniform drug levels that might have an improved safety profile over short acting
tramadol. However, the applicant intends for Ralivia ER to have the same labeled
indications as Ultram, although it is not bioequivalent to tramadol. The recommendation
for this NDA is “not approved” based on lack of efficacy in conjunction with the high
rate of adverse events. A discussion of the issues is provided below:

Issues:

1) Not for acute pain: Ralivia ER is designed as a long acting alternative to the short

2)

3)

acting tramadol. Although no studies in the acute pain setting have been
performed, even if performed, it is unlikely that Ralivia ER would be effective
for acute pain, presumably because of the slower time to onset of analgesia.

Not same indication as Ultram: Based on the above discussion in regards to acute
pain, it seems apparent that Ralivia ER cannot have the same indications as
Ultram. The labeled indications for Ultram are based on the clinical trials

- performed at the time of approval which included studies in both acute pain and

chronic pain models. Ralivia ER has not provided a similar set of clinical trials
and is not bioequivalent. Therefore, the indications for Ralivia ER, if approved,
cannot be identical to Ultram. Furthermore, to label both drugs with identical
indications would be a public health issue. Prescribers and patients would not be
able to discern a difference between the drugs by reading the label. Individuals
with acute pain might therefore be prescribed Ralivia ER with its potential
attendant lack of efficacy for acute pain, thereby leaving patients in pain. This
might also necessitate the use of alternate rescue medication compounding the
problem of multiple pain medications with additional adverse effects.

No chronic pain indication: In pre-NDA responses (October 10, 2003) that were
sent to Biovail the Division’s position at that time was outlined. The following
comments were provided: ' '

The indication that the Sponsor proposes (treatment of moderate to moderately
severe pain) is no longer granted by the DAAODP and so is not a viable option
under a NDA 505(b)(2) approval route. In addition, there is insufficient
information in the reference product to support a chronic pain indication (also no
longer granted by the DAAODP) or a chronic use pain indication such as
osteoarthritis. '



In the past, the Division has discussed this issue internally and concluded that in
order for a drug to receive the indication “treats chronic pain” a minimum of 3
chronic pain models would need to be studied (presumably of different
mechanisms). This is a high bar but one that was set because of the implication of
a claim as broad as “chronic pain.” The sponsor has not met this requirement and
so cannot receive this indication (see also #6, below).

Even if the sponsor were to demonstrate robust evidence of efficacy in a single
chronic pain model such as osteoarthritis, in this reviewer’s opinion, the chronic
pain indication should be reserved for drugs with proven efficacy and safety in

- more than one pain model. Acknowledging that studies using Ultram included

4)

5)

6)

subjects with multiple types of pain, those studies would not meet today’s
standards for demonstration of efficacy in each model in individual studies.
Again, since Ralivia ER is not bioequivalent to Ultram, we can and should apply
today’s standards to approval of this drug for the appropriate indications
recognized today. :

No indication for the treatment of moderate to severe pain: (see also number 3)
The Division in recent years has moved away from the type of analgesic
indications that describe pain in this fashion, essentially because it is too difficult
to clearly define what pain meets the threshold of moderate or severe pain. Pain is
a subjective endpoint and one person’s moderate pain may be another’s severe or
mild. :

Not bioequivalent to tramadol: Clearly, Ralivia ER is not bioequivalent to Ultram.
Indeed, one of the reasons for the need for clinical trials was to document the
efficacy of this new formulation. Furthermore, the PK data points to a potential
problem with this drug in that the levels for the first and last 6 hours of the 24
hour dosing interval fall below those of Ultram. The clinical effect of these
differences in serum levels on pain management is not clear, and no studies were
performed to specifically address this issue. While it is theoretically possible that
the smoother rise and fall in serum levels might reduce the incidence of adverse
events, the sponsor has not demonstrated this (indeed no clinical trials included
Ultram as a comparator).

In addition, the biopharm review notes that linear PK were observed following
multiple doses of 100m to 200 mg Ralivia ER. However the observed tramadol
AUC values for the 400 mg dose were 25.7% higher than predicted based on the
AUC values for the 200 mg dose suggesting non-linear PK. The clinical
significance of this has not been investigated, and may be relevant if the 400 mg
dose is proposed as a potentially efficacious dose and will be used for chronic
indications.

Efficacy not supported: The sponsor’s analyses are generally “average change
from baseline to endpoint over 12 weeks.” It should be stated upfront that the
Division prefers the landmark analysis rather than an AUC or time weighted



average because it provides efficacy at the end of the trial and supports durability
of response. For OA, the Division has provided consistent advice that 3 co-
primary endpoints including pain, function, and a patient global are needed to
demonstrate efficacy. The following summarizes the key points of the pivotal
trials (for a more complete discussion of the trial results and analyses, the reader
is referred to the reviews by Drs.Villalba and Youngman).

Trial 021: Trial 021 in OA, essentially failed at the 100, 200, and 300 mg doses at
all endpoints (patient global at 300 mg gave a p value 0f0.023 by LOCF and
0.895 by BOCF).

Trial 023: Trial 023, in OA, gave statistically significant results at all doses (100,
200, 300, 400 mg) by LOCF for pain and function but not patient global.
However, additional analyses by BOCF did not demonstrate results that were
statistically significant. Furthermore, there was essentially no difference in effect
between the doses (see # 7, below). Finally, if one examines the week by week
assessments, it appears that the effect peaks at approximately week 6-8 and begins
to taper off by week 12. Of concern (although not addressed in these trials) is if
the trial were continued longer than 12 weeks one might see a greater loss of
effect, than even that seen at week12.

Trial 014: Trial 014 was a trial in chronic low back pain that involved a run in
period of subjects on Ralivia (only those who tolerated tramadol remained in the
trial). For the change from baseline to week 12 for the pain endpoint using LOCF,
the 300 mg dose is significantly different from placebo at p=0.038 althiough the
200 mg dose is not (p=0.197). Using BOCF the pain endpoint is not significant.
This suggests that efficacy was “driven” by subjects who could not tolerate the
drug and dropped out. Other concerns relate to the design of a trial with a run in
period. Subjects on Ralivia for several weeks were then randomized to drug or
placebo. Those randomized to placebo may have been “unblinded” because of
withdrawal symptorns (which do appear to occur with tramadol).

Trial 015: This was designed as a randomized dose titration placebo controlled
trial with doses ranging from 100 mg to 400 mg in knee OA subjects. Efficacy as
analyzed by ITT/LOCF for change from baseline to 12 weeks was statistically
significant for pain VAS and WOMAC pain for Ralivia over placebo. However,
for pain VAS and WOMAC pain for ITT/BOCF the results were not significant
(pain VAS p=0.124; for WOMAC pain p=0.061). Although the study suggests
that Ralivia ER is efficacious, various analyses do not provide robust evidence of
such. Furthermore; the appropriate dose cannot be determined because of the
titration allowed during the study.

In summary, 2' trials failed (021 and 014), and 2 did not provide robust evidence
of efficacy (023 and 015) as assessed by the lack of effect seen with additional
sensitivity analyses. It is also not clear how to label the drug to inform the
practitioner of the appropriate dosing regimen. Since 023 showed no dose-



7)

8)

9

response relationship, and 015 allowed titration of the dose, and therefore, no
dose-response relationship can be identified :

No dose response determination: examination of trial 023 did not demonstrate a
dose response between the 100 mg and 400 mg dose. Furthermore, trial 015, an
efficacy study which allowed dose titration, was not able to 1dent1fy an efficacious
dose because of the study design.

Safety discussion: Treatment related discontinuation rates for tramadol range up
to 3-4 fold higher than placebo, throughout the studies. Adverse event rates are
also consistently higher for Ralivia compared to placebo. These consist mainly of
the known adverse effects of tramadol including nausea, vomiting, dizziness, and
constipation among others. Even in study 015 where subjects were allowed to
titrate the dose of Ralivia, there was a 4 fold discontinuation rate for subjects on
Ralivia compared to placebo. Ultram was not included as a comparator in any of
the chronic trials. In addition, the sponsor should provide analyses of laboratory
safety that examine outliers. For a detailed discussion of the safety profile of this
drug the reader is referred to the medical review. '

Risk:benefit discussion: Based on the data provided and in light of the fact that
the active ingredient is tramadol can we approve this product? It is this reviewers
opinion that the answer is no. This product is not bioequivalent to Ultram.
Therefore, the Division requested additional clinical trials to provide robust
evidence of efficacy. Based on the above discussion, the sponsor has not provided.
this evidence of efficacy of. Furthermore, in light of the high rate of adverse
events seen with this product, the sponsor has not provided evidence of an
acceptable risk to benefit ratio for this product.

Conclusions:

In light of the above discussion, this drug should not be approved. The sponsor should
provide additional evidence of efficacy. It is difficult to compare the safety profile of
Ralivia ER to ULtram as Ultram was not included as a comparator in any of the
chronic trials. However, in light of the relative lack of efficacy, robust evidence of
efficacy needs to be provided to better understand the risk/benefit ratio, before the
drug is approved. A single trial in OA or even CLBP that provides robust evidence of
efficacy that is durable, may be sufficient to allow approval.

Joel Schiffenbauer, M.D.
Medical Officer
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Serious Adverse Events

No serious adverse events (SAE) were reported for any of the Phase I studies. No deaths
or SAE were reported for patients.in the dental pain study.

The sponsor reports SAE by f‘Advér_se Events known to be associated with Tramadol
HCI” and by “Adverse Events not listed in the Ultram label”. Of the 3,141 patients who
were treated with Tramadol HCI ER, the sponsor reports 91 patients reported at least 1
SAE in the studies in pain as follows:

e 65 patients in the Tramadol HCI ER flexible dose treatment group

e 5 patients in the Tramadol HCl ER100 mg QD treatment group
9 patients in the Tramadol HCI ER 200 mg QD treatment group
6 patients in the Tramadol HCl ER 300 mg QD treatment group
6 patients in the Tramadol HCI ER 400'mg QD treatment group

The incidence of serious adverse events across all labeled adverse events for all patients
is described in Table 1. The incidence of any serious adverse event was less than 1% in

. any treatment group. The incidence of SAEs for all patients was greater in the Tramadol
HCI ER flexible treatment group and the 400 mg treatment group compared to the 100
mg, 200 mg or 300 mg Tramadol HC1 ER treatment groups.



Table 1, Incidence of Serious Adverse Events Labeled Adverse Events*: All Patients
(sponsor table 119, page 171 of 322)
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The longer exposure in the open-label study compared to the 12-week exposure in the
randomized, double-blind, fixed-dose studies may account for the increased incidence of
SAEs in the flexible dose and 400 mg treatment groups. The number of patients
exposured is too small to make firm conclusions about the overall SAE risks of treatment
with Tramadol HCI ER

Tables 2 through Table 9 describe the incidence of serious adverse events by system

and/or condition (non-labeled adverse events in the Ultram label): by all patients.

The systems and/or conditions described are the cardiovascular system, gastrointestinal

system, general disorders, infections or infestations, metabolism and nutrition disorders,
‘neoplasms, vascular disorders and other serious adverse events.

In Table 2, SAE in the cardiovascular system for AE not listed in the Ultram label are
noted for angina pectoris, unstable angina and myocardial infarction. Atrial fibrillation
was reported in one patient treated with 200 mg per day; bradycardia was noted in one
patient treated with 300 mg. The incidence was < 1% for all cardiovascular events;
however, the flexible dose treatment group demonstrated the largest number of
cardiovascular SAEs. The total number of patients exposed is too small to make firm
conclusions about the cardiovascular serious adverse event risks of Tramadol HCI ER.
However, it should be noted that there are 2 MIs and one case of unstable angina in the
Tramadol group and none in the placebo group.



Table 2. Incidence of Serious Adverse Events Related to the Cardiovascular System
(Non-Labeled Adverse Events*): All Patients (sponsor table 120, page 172 of 322)
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In Table 3, in the gastrointestinal system SAE demonstrate dysphagia, gastroesophageal
reflux disease, oesophageal reflux disease, gastric ulcer, gastrointestinal hemorrhage
NOS, appendicitis and colitis ischemic were greatest in the flexible dose treatment. The
incidence of gastrointestinal adverse events was less than 1% for any treatment group.
Similarly, this reviewer concludes that the number of patients treated is too small to draw
conclusions about gastrointestinal SAEs. See Table 3.
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Table 3. Incidence of Serious Adverse Events Related to the Gastrointestinal System
(Non-Labeled Adverse Events*): All Patients  (sponsor table 121, page 173 of 322)

- -andWw
*Ultram label
The incidence of SAEs in the general disorders category (non-labeled, Ultram labeled
adverse events) for all patients was again greater in the Tramadol HCI ER flexible dose
treatment group compared to the other Tramadol HCI ER 100 mg, 200 mg, 300 mg or
400 mg treatment groups. See Table 4. The sponsor reports two patients with drug
withdrawal syndrome. (See safety section, study withdrawals/drop-out). The overall
incidence of SAE related to general disorders was less than 1% in any treatment group.

Table 4. Incidence of Serious Adverse Events Related to the General Disorders (Non-
Labeled Adverse Events™): All Patients (sponsor table 122, page 174 of 322)
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In Table 5, the incidence of SAEs related to infections or infestations (non-labeled
events) for all patients was greater in the Tramadol HCI ER flexible dose treatment group
compared to the fixed dose studies. Gastroenteritis, osteomyelitis, upper respiratory tract
infection, pneumonia and urinary tract infection were noted in the flexible dose treatment
-group. There were no SAEs in the 300 mg or 400 mg fixed dose groups. Similarly,
overall the incidence of any SAE related to infections or infestations is less than 1%.
These patient numbers are too small to make any conclusions about the about the SAE
risk profile for infections/infestations with Tramadol HCI ER.

Table 5. Incidence of Serious Adverse Events Related to Infections or Infestations
(Non-Labeled Adverse Events*): All Patients (sponsor table 123, page 175 of 322)
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~ SAE:s reported as dehydration, gout, hypoglycemia and hyponatremia were reported in
the flexible dose treatment group. Gout was reported in one patient in the 100 mg fixed
dose study. The overall incidence of SAE was < 1% in the metabolism and nutrition
disorder category.

Table 6. Incidence of Serious Adverse Events Related to Metabolism and Nutrition
Disorders (Non-Labeled Adverse Events®): All Patients (sponsor table 124, page 175 of 322)




As demonstrated in Table 7, neoplasms, diagnosed as breast cancer, colon cancer,
parathyroid tumor benign, bladder neoplasm and uterine fibroids were each reported in
one patient in the flexible dose group; oesophageal carcinoma was reported in one patient
treated with the 200 mg fixed dose and a teratoma was diagnosed in one patient treated
with the 400 mg fixed dose. The overall incidence of any SAE related to neoplasms was
< 1%.

Table 7. Incidence of Serious Adverse Events Related to Neoplasms (Non-Labeled
“Adverse Events*) All Patients (sponsor table 125, :
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Vascular dlsorders as atheroscler051s carotid artery stenosis, pulmonary embollsm
thromboembolism were reported in one patient each and peripheral ischemia was
reported in two patients treated in the flexible dose group. One patient with hypertension
and one patient with thrombophlebitis were reported in the 200 mg fixed dose group; one
patient had hypertension in the 300 mg fixed dose group. Overall the incidence of SAE
was < 1% in any treatment group. See Table 8.



Table 8. Incidence of Serious Adverse Events Related to Vascular Disorders (Non-~
Labeled Adverse Events*): All Patients (sponsor table 126, page 177 of 322)
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As demonstrated in Table 9, the incidence of “other” serious adverse events for all
patients was similarly greater in the flexible dose treatment group than each of the fixed
dose treatment groups, 100 mg, 200 mg, 300 mg or 400 mg. The number of patients is
too small to draw any conclusions in these “other” categories of SAE with Tramadol HCI
ER treatment. See Table 9.
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Table 9. Incidence of Other Serious Adverse Events (Non-Labeled Adverse Events*):
All Patients (sponsor table 127, page 178 through 179 of 322)
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Table 9 (continued)
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*Ultram labe
Reviewer Comments.

- The sponsor reports SAE by “Adverse Events known to be associated with Tramadol
HCI"” and by “Adverse Events not listed in the Ultram label”.. The number of patient
reported SAE is too small across all the labeled and non-labeled SAE to draw firm
conclusions about the SAE and safety risk with Tramadol HCI ER in fixed doses of
100mg, 200mg, 300mg and 400mg. Though the overall incidence of any SAE was less
than 1%, the incidence of SAE for all patients was greater in the Tramadol HCl ER
Slexible dose compared to the other Tramadol HCI ER fixed-dose groups. This higher
incidence of SAEs in the flexible dosing group may be due to the longer duration of the
open-label safety study (flexible dose) compared to the 12-week duration of the
randomized, double-blind, fixed-dose studies.

- All SAEs not in the current Ultram label, yet reported as new SAEs in this review, must
be included in the proposed label ADVERSE EVENT section. For example, it should be
noted that there are two cases of myocardial infarctions and one case of unstable angina
in the Tramadol group and none in the placebo group.
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Note: Following is a review of only Common Adverse Events. For the remainder of
the safety review please see reviews by Dr. Oussova, Dr. Yancey, and Dr.
Schiffenbauer. For review of efficacy please see review by Dr. Villalba.

7.1.5 Common Adverse Events
The following is an excerpt from the sponsor’s NDA 21692 Submission, page 47.

There are discrepancies in the number of patients included in the safety populations in
the individual study reports from those included in the Table of All Studies. The sponsor
‘added or excluded patients from the safety population based on a review of all available
data. Review of the pooled safety data from the individual studies identified 39 cases for
which some additional adjudication was required. The sponsor explains that in 32 cases
it was determined that the safety data did not need to be added to the ISS database.
However, in 7 cases, a decision to include the patients was made.

In the 32 cases where the data were not included, it was determined that, in

31 of these cases, the patient did not have an adverse event based on a review of the
documentation provided and the information in the database. In one case, an adverse
event was identified, but no study drug start date was recorded and no dosing
information was provided. In the absence of this information, it could not be confirmed
that the patient received drug and the adverse event data was not included in the 1SS
database.

Excluding patients as described above is not an acceptable way to complete the
Integrated Summary of Safety Information (ISS). The sponsor needs to provide
information regarding the 39 patients excluded.

Single Dose Studies:

The single dose studies are noted, since Ultram is reported as an active comparator, and
this is a deficiency of the double-blind, placebo-controlled studies. The incidence of
common adverse events reported in >=2% of subjects in single-dose studies, seen in
Table (below), showed a higher percentage of subjects in the Tramadol HCI ER study
drug groups (100 mg, 41%; 200 mg, 54%; and 300 mg, 66%) reported adverse events
compared to the Ultram groups (100 mg, 16%; 200 mg, 7%). Dizziness, nausea, and
headache were the most frequently reported adverse events. This is similar to the Ultram
label, although headache was listed as the fourth most frequently reported event, with
constipation being the third most common adverse event in the Ultram label.
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Table Incidence of Adverse Events Reported in >=2% of Subjects: Healthy Volunteers, Single-Dose
Studies (from ISS, Table 68)

Overall, there was an apparent dose response for the most frequently reported adverse
events except for “electrocardiogram QT corrected interval prolonged”, which was
reported in 12.5% of the patients in the Tramadol HCI ER 100 mg group only. Further
details about these EKG findings were not presented or obtainable from the ISS. Table
1.4.1.1 did not provide details needed to fully understand the importance of the seven
patients with prolonged QTc. The sponsor needs to provide an analysis of the outliers
and mean changes for EKG findings.

The number and percentage of subjects in the single-dose pharmacokinetic studies with
adverse events are displayed by maximum severity in Table (below), for adverse events
that were reported for 2%, for all Tramadol HCI ER doses combined, and for all reported
adverse events.
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Table Incidence of Adverse Events Reported in >=2% of Subjects by Maximum Severity:
Healthy Volunteers, Single-Dose Studies (from ISS, Table 69)
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The majority of reported adverse events were more frequent in the Tramadol HC1 ER
groups compared with the Ultram groups. There were more subjects with at least 1
adverse event in the Tramadol HC1 ER groups at 100 mg (41 %), 200 mg (54 %), 300 mg
(66 %), compared to Ultram 100 mg (16 %). Headache was reported for Tramadol HCI
ER 200 mg (17 %), 300 mg (18 %), and for Ultram (7 %). Vomiting was reported for
Tramadol HC1 ER 200 mg (9 %), 300 mg (25 %), and for Ultram 200 mg at (7 %).

Double-Blind, Placebo-Controlled Studies:

Table Incidence of Adverse Events Reported in *2% of Patients and Identified in the Ultram® Label: All
Double-Blind, Placebo-Controlled Studies in Patients With Chronic Low Back Pain or
Osteoarthritis (from 1SS, Table 84)
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Table Incidence of Adverse Events Reported in-*2% of Patiénts and Not Identified in the Ultram® Label:
All Double-Blind, Placebo-Controlled Studies in Patients With Chronic Low Back Pain or Osteoarthritis
(from ISS, Table 85)
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Table Incidence of Adverse Events Reported in *2% of Patients and Identified in the Ultram® Label:
Osteoarthritis (from ISS, Table 91) :
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Table Incidence of Adverse Events Reported in22% of Patients and Not Identified in the Ultram® Label:
Osteoarthritis (from ISS, Table 92)
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The incidence of adverse events reported in >=2% of patients, present or absent from the
Ultram label, in double-blind, placebo-controlled trials for chronic low back pain or
osteoarthritis, and for osteoarthritis are reported in the tables (four preceding) above. The
double-blind, placebo-controlled trials have a major deficiency, as noted in the tables
above, in that there is no active comparator. Comparison of the incidence rates of
adverse events for Tramadol HCI ER with rates reported in the label for Tramadol is not a
valid comparison.

The reviewer appreciates that the adverse events not found in the Ultram label, listed in
Tables (ISS, Table 85 and 92) above, are listed in the proposed Tramadol HC1 ER label.
However, there are other adverse events reported with an incidence greater than 2% that
are not listed in the label. Review of Table 5.5.1.1 “All adverse events by descending
frequency — number of patients with events — all double-blind studies” provided more
information about adverse events.

The Adverse Reactions section in the Tramadol HCI ER label, proposed by the sponsor,
has many deficiencies. The sponsor lists adverse events with >= 5% incidence, in table
form, and then lists adverse events with “an incidence of 2% to less than 5% of all
patients”. There are many adverse events listed in Table 5.5.1.1 at greater than 2%
incidence, which were not included in the proposed label. For example, “chest pain” was
reported in 2.3% of patients treated with Tramadol HCI ER titration, “cough” was
reported for 3% of patients treated with Tramadol HCI ER 400 mg, “muscle spasms” was
reported in 2.3% of patients treated with Tramadol HC1 ER titration, and “pain in the

- limb” was reported in 2.3% of patients treated with Tramadol HCI ER titration, also not
found in the proposed label. Some adverse events even had an incidence more than 2%
above placebo. For example “feeling hot” was reported in 3% of patients treated with
Tramadol HCl titration and 0.5% of patients on placebo, the difference being 2.5%. A
second example is “rigors” reported with an incidence of 3.5% for patients treated with
Tramadol HCI ER 400 mg, compared to placebo with an incidence of 0.3%, the
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difference being 3.2%. The sponsor has not provided adequate justification for excluding
these adverse events from the proposed label.

There are also rare but potentially clinically significant adverse events that are not listed
in the label. For example, “blood glucose increased” was reported in 1.5% of patients
treated with Tramadol HC1 ER titration, “hypertension aggravated” was reported in 1.1%
of patients treated with Tramadol HCI ER 300 mg, “vision blurred” was reported in 1.5%
of patients treated with Tramadol HCI ER 400 mg, and “AST increased” in 1.5% of
patients treated with Tramadol HCI ER titration. “Hepatomegaly” was reported for one
patient treated with Tramadol HCI ER 400 mg, “pericarditis” was reported for one patient
treated with Tramadol HC1 ER 300 mg, and “small intestine obstruction” was reported
for one patient treated with Tramadol HC1 ER 200 mg. The sponsor also needs to include
a section on significant adverse events reported with an incidence less than 2%,
regardless of causality.

Of note QTc interval prolongation in all double-blind studies was reported for no patients
treated with Tramadol HCI1 ER, and for two patients in the placebo group.

Table Incidence of Dizziness, Syncope, and Vasodilation: All Patients (from ISS, Table 107)
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The adverse events, dizziness, syncope, and vasodilation, reported in Table (ISS Table
107) above, have a higher incidence in patients treated with Tramadol HCI ER than
placebo.

Comments: :

Excluding patients after reviewing the data is not an acceptable way to complete the ISS.
The sponsor needs to provide information regarding the 39 patients excluded from the
safety data.

For single-dose studies the incidence of common adverse events reported in >=2% of
patients overall was higher for Tramadol HCI ER compared to Ultram.
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In double-blind, placebo-controlled trials, adverse events overall were reported with a
higher incidence for Tramadol HC] ER than for placebo. Comparing the incidence of
adverse events for Tramadol HCI ER with rates reported in the Ultram label is not a valid
comparison. The sponsor needs to include Ultram as an active comparator in the double-
blind, placebo-controlled trials.

The sponsor needs to provide an analysis of the outliers and mean changes for labs and
EKG findings. Also the sponsor needs to provide details for the EKGs from the seven
patients listed in the single-dose studies with QTc prolongation.

The Adverse Reactions section in the Tramadol HC1 ER label, proposed by the sponsor,
has many deficiencies. There are many adverse events listed in Table 5.5.1.1 at greater
than 2% incidence, which were not included in the proposed label, such as “chest pain”,
“cough”, “muscle spasms”, and “pain in the limb”. Some adverse events even had an
incidence more than 2 % above placebo, for example “feeling hot”, and “rigors”. The
sponsor needs to either provide adequate justification for excluding these adverse events
from the proposed label, or include them.

There are also rare but potentially clinically significant adverse events that are not listed
in the proposed label, such as “blood glucose increased”, “hypertension aggravated”,
“vision blurred”, and “AST increased”. In addition, other potentially clinically
significant events such as, “hepatomegaly”, “pericarditis”, and “small intestine
obstruction” were each reported in a patient treated with Tramadol HC1 ER. The sponsor
needs to include a section on clinically significant adverse events reported with an

incidence less than 2%, regardless of causality.

Julia Castle, MD, MPH, FACP
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FDA CENTER FOR DRUG EVALUATION AND RESEARCH
DIVISION OF ANTI-INFLAMMATORY, ANALGESIC, AND OPHTHALMOLOGIC DRUG PRODUCTS
HFD-550, 9201 Corporate Blvd, Rockville MD 20850 Tel:(301) 827-2040

DEPUTY DIVISION DIRECTOR REVIEW AND BASIS FOR APPROVABLE ACTION

DATE: Octobgr 26, 2004

DRUG: ' Ralivia ER (tramadol

NDA: 21-7+(30-Dec-2003),} ~—u—r
SPONSOR: Biovail Laboratories, Inc.
DOSAGE FORM: Oral

DOSAGE STRENGTHS: 100 mg and 200 mg

INDICATIONS: The management of moderate to moderately severe pain in adults

ACTION RECOMMENDED BY THE DIVISION: Approvable

ADDITIONAL INFORMATION REQUIRED FOR APPROVAL.:
At least one adequate and well-controlled study to support a finding of efficacy.

 Summary

The sponsor has submitted a 505(b)(2) application for Ralivia ER, a modified-release
formulation of tramadol hydrochloride. The reference listed product is Ultram (tramadol
hydrochloride) NDA 20-281 which was approved in 1995. The sponsor notes that there are
currently 14 generic immediate-release tramadol products currently on the market. Ralivia ER
has been formulated with the intention of providing once daily dosing. Because this represents
the first modified-reléase formulation of tramadol, an assessment of efficacy was requested to
ensure that the change in dosage form does not reduce efficacy.

The sponsor currently seeks the indication of moderate to moderately severe pain as is held for
Ultram. The potential benefit of this reformulation is with the need for less frequent dosing once
steady-state is achieved. However, the result of the pharmacokinetic (PK) characteristics of the
modified-release formulation is that tramadol ER is not suitable for management of acute pain,
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nor for intermittent dosing. As a result, the indication would need to reflect moderate to
moderately severe chronic pain. The sponsor has also requested the same language in the
package insert as Ultram. The sections of the package insert that make reference to the unique
PK characteristics of Ultram and that make reference to use in acute pain are not appropriate for
inclusion in the package insert for tramadol ER.

As for the indication, tramadol is thought to exert its analgesic effect through low-affinity
binding to mu-opioid receptors and weak inhibition of serotonin uptake. Tramadol also weakly
inhibits norepinephrine uptake. There is no need to narrow the indication for tramadol beyond
moderate to moderately severe chronic pain, because the effects of tramadol on the symptom of
pain are generalizable enough given the proposed mechanism of action, the prior findings of
efficacy made in response to the Ultram marketing application, and the many year history of
clinical use of Ultram.

As a new formulation with different PK characteristics, clinical evidence of efficacy was
necessary. This development program failed to provide adequate evidence of efficacy and the
PK characteristics of tramadol ER may provide an answer as to why the program was
unsuccessful. Tramadol, and opioids in general, often result in relatively large numbers of
clinical trial subjects discontinuing study participation due to adverse effects. This effect was
noted m the clinical trials presented. However, unlike other opioid and non-opioid analgesics,
the effects of tramadol ER failed to sufficiently separate from placebo to reach statistical
significance. The per-protocol analyses appeared to demonstrate efficacy, but when the efficacy
results of patients dropping out due to adverse events (AEs) were not imputed using last
observation, there was no longer any evidence of efficacy present in any consistent manner
among patients able to tolerate the product. Furthermore, there was a failure to demonstrate a
dose response within parallel arm trials of doses ranging from 100 mg per day. Itis
unfortunate that a more frequent dosing interval was not evaluated, it is possible adequate
evidence of efficacy might have been observed. '

The safety profile reported was consistent with what is known about the effects of tramadol.
There were no deaths or serious adverse events associated with overdosage reported.

CMC

The chemistry, manufacturing, . and controls information was reviewed by Dr. Bart Ho.
Adequate stability data was supplied from the proposed storage perjod. Deficiencies noted in the
one of the DMFs were satisfactorily resolved. The drug substance and drug product
specifications were acceptable.

Pharmacology and Toxicology

A non-clinical pharmacology and toxicology was performed by Dr. Conrad Chen. No

deficiencies were noted in the pharmacology and toxicology program submitted in support of
this indication. _ o ’
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Efficacy

A detailed review of clinical efficacy studies was performed by Dr. Lourdes Villalba and a
statistical review was performed by Dr. Yongman Kim. Six clinical studies were submitted for
review. The sponsor identified three studies to support efficacy, but has submitted the results of
five studies that were double-blind, randomized, and placebo-controlled. One additional open-
label study was submitted to provide additional safety information.

Study 014 was a double-blind, randomized, placebo-controlled, 12-week study in patients with
chronic low back pain for six months or more. This study used an enrichment design that
enriched for patients responsive to and able to tolerate tramadol. Patients were titrated to
tramadol ER 300 mg per day during a run-in period. Those without adequate relief or with
intolerable adverse events (AEs) were discontinued from the study. Patients were then
randomized to placebo, tramadol ER 200 mg or Tramadol ER 300 mg. Of the 619 patients
“enrolled, 233 (37.6%) patients withdrew during the run-in period. Following randomization, the
further withdrawals for AEs was comparable across treatment groups, 13 (10%) withdrew from
the 300 mg arm, 13 (10%) withdrew from the 200 mg arm (including three SAEs) and 18 (14%)
from the placebo arm. The number of patients that withdrew due to lack of efficacy was 13
(10%) from the 300 mg arm, 11 (8.5%) from the 200 mg arm, and 21 (16%) from the placebo
arm. This was surprising as it might have been anticipated that as all patients were titrated to
efficacy and tolerability prior to randomization, those randomized to placebo would have
dropped out in much greater numbers once they were no longer receiving active drug.

The sponsor’s efficacy analysis using last observation carried forward to impute missing data
revealed a statistically significant average change in pain intensity over 12 weeks (a time-
weighted analysis) was statistically significant for the 300 mg dose compared to placebo
(p=0.009) and approached significance for the 200 mg dose (p=0.52). The results in a landmark
analysis, change from baseline to endpoint was statistically significantly different from baseline
for the 300 mg dose (p=0.38), but not the 200 mg dose (p=0.197). It is notable that all three
treatment arms revealed worse pain at 12 weeks than at baseline, the tramadol arms were less
worse than the placebo arm. Dr. Kim performed reanalysis using a more conservative
imputation method, baseline observation carried forward, to assess the effects of the imputation
method on the outcome. Neither the change over the 12 week period analysis, nor the change at
. 12 weeks compared to baseline analysis retained any statistical significance. '

Study 015 was a randomized, double-blind, placebo-controlled, 12-week study in patients with
osteoarthritis of the knee. Patients were randomized to treatment with tramadol ER or placebo
and were permitted to titrate to a dose ranging from 200 mg to 400 mg per day. Patients not
tolerating at least 200 mg per day were discontinued from the trial. Of the 246 patients
randomized to treatment, nearly 50% discontinued the study early. Nineteen (15%) patients in
the tramadol ER arm discontinued for lack of effect and 33 (27%) due to adverse events
including three SAEs. Forty five (37%). patients withdrew from the placebo arm due to lack of
efficacy, nine (8%) due to AEs including two SAEs.
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The sponsor’s analysis using LOCF to impute missing data revealed a statistically significant
difference (p<0.001) in average change in pain intensity for active vs. placebo, using either a
time weighted analysis from baseline over 12 weeks, or a landmark analysis of change from
baseline to endpoint. Dr. Kim also performed re-analyses of these comparisons using BOCF to
impute missing data revealed loss of statistical significance for the landmark analysis of change
from baseline to endpoint, while the time-weighted analysis did retain statistical significance

(p=0.21).

Study 021 was a randomized, double-blind, placebo- and active-controlled, dose-ranging, 12-
week study in patients with osteoarthritis of the knee and/or hip. Patients were randomized to
treatment with tramadol ER 100 mg, 200 mg, and 300 mg, celecoxib 200 mg and placebo.
Patient withdrawal due to lack of efficacy was highest in the placebo arm (32.5%), followed by
tramadol ER 100 mg (25.4%), tramadol ER 200 mg (16.6%), celecoxib (14.9%), and tramadol
ER 300 mg (11.1%). Patient withdrawal due to non-serious adverse events was highest in the
tramadol ER 300 mg arm (30.2%), followed by tramadol ER 200 mg (21. 6%) tramadol ER 100
mg (12.4%), celecoxib 200 mg (9.9%), and placebo (6.0%).

The sponsor’s analysis using LOCF for average change in pain from baseline to endpoint
compared to placebo revealed a statistically significant difference for celecoxib (p=0.004), and
approached significance for tramadol ER 300 mg (p=0.058). Dr. Kim’s analysis using BOCF
revealed a statistically significant difference only for celecoxib (p=0.018).

Study 023 was a randomized, double-blind, placebo-controlled, 12-week study in patients with
osteoarthritis of the knee or hip. Patients were randomized to tramadol ER 100 mg, 200 mg, 300
mg, 400 mg, and placebo. Patient withdrawal due to lack of efficacy was highest in the placebo
arm (22.4%), followed by tramadol ER 100 mg 15.3%), tramadol ER 200 mg (14.4%), tramadol
400 mg (9.0%) and tramado! ER 300 mg (9.0%). Patient withdrawal due to non-serious adverse
events was highest in the tramadol ER 400 mg arm (28.2%), followed by tramadol ER 300 mg
(25.9%), 200 mg (17.9%), tramadol ER 100 mg (13.4%), and placebo (9.3%).

The sponsor’s analysis using LOCF for average change in pain from baseline to endpoint
revealed a statistically significant difference compared to placebo for all four treatment groups.
Dr. Kim’s analysis using BOCF revealed the only finding to reach statistical significance was
tramadol 200 mg (p=0.28), with tramadol 100 mg approaching significance (p*O 52).
Additionally, no dose response was found across the four tramadol ER doses.

These efficacy studies also evaluated other endpoints, function and global assessments. These
~ are discussed in Dr. Villalba’s review. »

Across these four studies, we have efficacy results that are unconvincing that this product was
able to provide evidence of effectiveness in the patients studied. Consistent findings are
relatively large numbers of patients who discontinue due to adverse events. In patients receiving
tramadol ER 400 mg in Study 023, 28% dropped out due to AEs. In patients receiving tramadol
300 mg, 30% and 26% in Studies 021 and 023, respectively, dropped out due to AEs. In patients
receiving tramadol 200 mg, 10% and 18% in Studies 021 and 023, respectively, dropped out due
to AEs. On the other hand, the number of patients dropping out due to lack of efficacy was
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consistently higher in the placebo treatment arms. Using LOCF to impute missing data, patients
dropping out due to AEs have a relatively good value assigned -even though the treatment was
not tolerated, while patients dropping out due to lack of efficacy have a relative poor value
assigned. When the reason for the missing data is nonrandom, as in the case of these trials with
the active treatment arms have more dropouts due to AEs and the placebo arm has more dropouts
due to lack of efficacy, LOCF creates a bias in favor of the active treatment arms. Using a
conservative method such as BOCF, demonstrates that in the absence of good values being -
assigned to the dropouts due to AEs, little evidence of efficacy remains for the active treatment
groups compared to placebo. This is regardless of whether patients were assigned to a spe01ﬁc
dose of tramadol ER or permitted to titrate to the final study dose.

Safety

The review of the clinical safety data was performed by a team consisting of Dr. Julia Castle, Dr.
Tatiana Oussova, Dr. Carolyn Yancey, and Dr. Joel Schiffenbauer. The extent of exposure was
substantial. Nearly 1800 patients were enrolled in double-blind efficacy studies for chronic pain,
with an additional 1300 patients with open-label exposure. Approximately 1700 patients were
exposed to flexible dosing in studies with doses ranging from 100 mg to 500 mg including the
52-week, open-label safety study. Two hundred patients received 400 mg per day in a fixed dose
chronic pain study, and there were over 400 patients who received 300 mg per day, 200 mg per
day and 100 mg per day in fixed dose chronic pain studies.

There were no deaths reported. Fourteen patients with. SAEs are reported including one patient
who received placebo. These included two reports of abdominal pain, unstable angina, hernia
pain, pneumonia, osteoarthritis, cholelithiasis, neck mass (benign cyst), grand mal convulsion,
uterine hemorrhage, chest pain with congestive heart failure, chest pain with epigastric pain,
arterial aneurysm with peripheral ischemia and ulnar nerve injury, chest pain with a bee sting.
The absence of deaths or reports of serious overdoses is notable given ‘the larger quantity of
tramadol in the 200 mg tablet.

The most frequent adverse events were nausea, dizziness, constipation, headache, somnolence,
flushing, vomiting, pruritus, insomnia, asthenia, diarrhea, and dry mouth. AEs identified as not
present in the Ultram label included nasopharyngitis, upper respiratory tract infection, arthralgia, -
sinusitis, and decreased appetite. There were reports of myoclonus seizure (1), convulsions (1 on
tramadol ER and 1 on placebo), and grand mal convulsion (1).

The sponsor did not adequately explore outliers for the laboratory data.

Abuse Liability

Assessment of abuse liability was performed by the Controlled Substance Staff. The results of
the Addiction Research Center Inventory and Physical Dependence Questionnaire were
consistent with responses to other opiates and tramadol products. A recommendation to schedule
all tramadol products in the controlled substance act is under review.
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Clinical Pharmacology and Biopharmaceutics

The clinical pharmacology and biopharmaceutics data was reviewed by Dr. Lei Zhang and Dr.
Abimbola Adebowale who note that an adequate characterization of the PK performance was
established by the sponsor. It was noted in their review that the PK profiles of tramadol ER and
Ultram differ. The steady-state concentrations of tramadol and the active M1 metabolite over 24
hours were lower for once daily dosing of tramadol ER than for every six hour dosing of Ultram
during the 0-6 hour and 18-24 hour intervals following tramadol ER dose.

It was also noted that a lower Cumax and AUC was achieved following dosing in the evening
compared to dosing in the morning, perhaps related to slowing in gastrointestinal transit over
night.

The effects of mild and moderate renal impairment differed with respect to serum tramadol
levels, but the M1 active metabolite increased such that the maximum total daily dose of 200 mg
was recommended in such patients. Hepatic impairment resulted in lower M1 concentrations,
suggesting that dose adjustment might be needed to maintain an adequate analgesic effect. The
recommended dosing in cirrhosis was not supported by data. Concurrent administration with a
high fat meal resulted in reduced Cuax and AUC, but not clearly enough to necessarily require
dose adjustment.

An additional study was suggested, to evaluate the effects of age in elderly and older elderly
subjects. It was also suggested there could be benefit in evaluating the product in an exposure
response study compared. to Ultram. Acceptance of the dissolution specifications was pending
review of the in vitro-in vivo correlation results. ’ :

The differences in steady-state PK profile are important in light of the poor results from the
efficacy trial. At steady-state, for roughly 12 hours out of every 24 hours, the serum
concentration of tramadol and the active M1 metabolite are below what would be found with
around-the-clock dosing with Ultram. It may be that tramadol ER would be more effective with
every 12 hour dosing.

Sharon Hertz, M.D.

- Deputy Director

Division of Anti- Inﬂammatory, Analge51c and Ophthalmologlcal Drug Products

" ODE V, CDER
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