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.71 Methods and Findings

The safety assessment of Tramadol OAD was based on the applicant’s six Phase 3 trials in
patients with pain due to OA of the knee (Table 7a), and 11 Phase 1 trials (PK studies in healthy
subjects with single dose exposure). The safety data of the Phase 3 trials were used primary for
assessment of total patient exposure and effects of high dose treatment. The safety analysis
population composed all patients who took at least one dose of study medication.

The applicant did not submit an integrated safety dataset. The integrated safety review was

summarized from individual study reports and datasets.

Table 7a. Phase 3 Trials Included in The Safety Evaluation of Tramadol OAD

Randomized double-blind | Tramadol Contramid 12-week maintenance | Non-US
2-arm study (active OAD or Tramadol BID
control, non-inferiority) (Topalgic LP) 100,
in OA patients 200, 300 or 400 mg
MDT3-001- Open-label safety follow- | Tramadol Contramid 9-month extension Non-US
El-Al up in OA patients . OAD 200, 300 or 400 from MDT3-001-El
mg
MDT3-602 Randomized double-blind | Tramadol Contramid 12-week meintenance | US
. 4-arm study in OA OAD 100, 200, 300 mg
patients or placebo
MDT3-003 Randomized double-blind | Tramado! Contramid 12-week maintenance | US
4-arm study in OA -1 OAD 100, 200, 300 mg '
patients or placebo
MDT3-004 Open-label long-term Tramadel Contramid 6 & 12 months Nonr-US
afet: ) OAD 300 mg .
MDT3-005 Randomized double-blind | Tramado! Contramid 4-week open-label; Both US
v 2-arm study in OA OAD (200 or 300 mg) | 14-week double-blind | and non-
patients or placebo phase (2-week us
titration and 12-week
maintenance)
7.1.1 Deaths

A total of three deaths were reported during the clinical trials (all from Phase 3 trials): two were
in patients treated with Tramadol OAD (one cach from placebo-controlled trial MDT3-002 and
active-controlled trial MDT3-001-E1) and one occurred in a patient from placebo group (MDT3-
003) (Table 7).

Death #1 (Patient 39-474, reported from Tramadol OAD in Study MDT3-002): This was a 67-
year-old Caucasian female enrolled in the 100 mg tramadol OAD group who died from acute
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ardial infarction before the last visit (visit 5). The patient took Tramadol OAD 100 mg
Tablets for approximately 2 month with good compliance (initial date was March 17, 2003)

The patient had a history of hypertension with total cholesterol of 215 mg/l (normal < 200) and
K+ of 3.3 mmol/l (normal 3.5-5.2 mmol/l) at baseline screenmg

The patient had heel surgery (subtalar procedure) on ———and was transferred to an
extended care facility. The patient became “agitated” and was transported to ER four days after
the surgery. The ER evaluation was normal. She was then transferred and admitted to other
medical center with a diagnosis of Bipolar Disorder. The patient collapsed and died 6 days after
admission. The death cause was “acute myocardial infarction with atherosclerotic heart disease”.
It was unknown if the patient stopped taking the study medication during or after surgery of the
heel.

Reviewer's comments.: The investigator concluded the death cause was acute Ml which was not
relared ro the study medication. However, the investigalor/applicant did not provide information
on confirmatory diagnasis (cardiac tests prior to the event and autopsy after death) of acute MT
and rationale about no relation lfo the study medication. The mnitial climical symplom was
“agitated” which is part of triad of serotonin syndrome. Thus a potential drug-drug or drug-
disease interactions cannot be ruled owt

Death #2 (Patient 23-260, reported from Tramadol OAD in Study MDT3-001-E1): a 67-year-old
Caucasian female experienced a fatal ischemic stroke after treatment with Tramadol OAD 400
mg for 36 days. The patient had a significant medical history, including cardiovascular disease
and hyperlipidemia, and was on multiple medications. The stroke was /ass /deéf related 10 the
study medication.

Death #3 (Patient 61-801 reported from Placebo in Study MDT3-003): a 72-year-old black
male experienced myocardial infarction after received placebo doses for 6.5 weeks and died 10
days later. The patlent had hypertension, hypercholesterolemia and coronary artery bypass about

5-6 years ago prior to entering the study.
7.1.2 Other Serious Adverse Events

Based on data from the individual trials and datasets, this reviewer counted a total of 47 serious
adverse events (SAEs) in 43 patients during the Phase 3 trials, including 41 SAEs experienced by
37 patients who were treated with Tramadol OAD (in placebo-controlled and open-label trials).

The incidence of SAEs associated with Tramadol OAD treatment was approximately 2.1 % of
patients (37 of 1725) across trials. However, the applicant’s summary lists 39 SAEs in 35
patients treated with Tramadol OAD without presenting SAEs from placebo group.

The SAEs occurred sporadically across different system organ class with relatively higher
incidence in cardiovascular (such as MI, angina, stroke, venous thrombosis, hypertension),
gastrointestinal (such as faccal impaction, gastritis, abdominal pain) and nervous systems (such
as convulsion, syncope, bipolar disorder) (Tables 7b and 7¢). Mostly, a single case of an SAE
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. was reported across study groups, making it difficult to estimate the trend of relationship to
Tramadol OAD treatment. '

In placebo-controlled trials: A total of 19 patients reported 21 SAEs in the Tramadol OAD
group 6 patients in placebo group from MDT3-002, -003 and -005 trials. As shown in Table 7b,
the overall incidence of SAE reports was slightly higher in the Tramadol OAD treatment group
(1.7% patients) than in placebo group (0.9% patients); the incidence tends to increase with dose
of Tramadol OAD.

The total SAEs in Table 7b included five SAEs reported during the Open-label phase (up to 3-
week Tramadol OAD treatment) of Study MDT3-005 by five patients who were not randomized
into the double-blind phase.

In non-placebo-controlled trials: a total of 18 patients reported 20 SAEs from MDT3-001 (12-
week active-control followed by 9-month open-label extension) and MDT3-004 (12-month open-
Iabel) (Table 7¢).

‘Causality of SAEs: SAEs had a temporal relationship to the study medication, and almost all
patients who experienced SAEs had existing medical conditions under multi-medications. The
causality of SAEs related to the study medication is difficulty to be established.

The following 6 SAEs reported by 5 patients were considered by the applicant “zassidy related
so study medication”. These occurred in patients in the Tramadol Contramid OAD 300 mg dose
group (five in 12-week studies, and one in the long-term study).

1) Faecal Impaction (Patient 46-146, Study MDT3-002)

2) Gastritis (Patient 13-328, Study MDT3-003)

3) Constipation (Patient 33-18, Study MDT3-004)

4) Syncope with renal impairment (Patient 29-512, Study MDT3-005)

5) Hepatitis (Patient 86-899, Study MDT3-005)

6) Renal Impairment (Patient 86-899, Study MDT3-005)

The causality of these SAEs was estimated mostly based on a clearly temporal relationship,
cxpectation (from the current tramadol product), and lack of explanation for the events. The
laboratory abnormalities of liver and renal function are listed in the labeling of currently
marketed tramadol product.

SAE Outcome: the following 17 patients (including two patients who died) discontinued from
the study due to SAEs. The rest of the patients was recovered.

¢ two patients in the 100 mg dose group: both in the Placebo-controlied studies

¢ two patients in the 200 mg dose group: one on a Placebo-controlled study and one on the
long-term safety follow-up study (MDT3-001-El-A1)

e twelve patients in the 300 mg dose group: five in the Placebo-controlled studies, seven on
the long-term fixed~dose safety study (MDT3-004) and one in the 400 mg dose group
from Placebo-controlled study |
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Table 7b. Serious AEs Experienced by Patients during Three Placebo-Controlled Trials
(Extracted from the individual datasets of each trial)

Cardiac Disorders, v

Angina Unstable 1 MDT3-005
Acute Myocardial Infarction 1t MDT3-002
Myocardial Infarction 11 MDT3-003
Diverticulitis NOS | MDT3-005
Faecal Impaction . 1 : MDT3-002
Pancreatitis Aggravated 1 : MDT3-002
Rectal Prolapse 1 MDT3-002 |
Gastritis NOS 1 MIDT3-003
Abdominal Pain Lower 1 MDT3-003
__Small Intestinal Obstruction NOS _ 1 MDT3-003
Genersl Disorders and
Admin Site Conditions, n=1
Chest Pain 1 MDT3-005
Infections And Infestations, y=2 ' ' ,
Hepatitis NOS 1 MDT3-005°
Gastroenteritis Viral NOS 1 MDT3-002
Musculoskeletal And Connective
Tissue Disorders, n=1
Popliteal Bursitis 1 MDT3-005*
anhsm Beulgl, Malignant and
Unspecified
Prostm Cancer NOS ’ 1 - MDT3-005*
Breast Cancer NOS 1 _ MDT3-005
Breast Cancer Invasive NOS 1 MDT3-002
Thyroid Neoplasm NOS 1 MDT3-002
Nervous System Disorders, n=4
Grand Mal Convulsion 1 MDT3-005*
Syncope 1% MDT3-008
Ischaemic Stroke NOS . - 1 MDT3-005
Bipolar Disorder 1 MDT3-002
Renal And Urinary Disorders, s= _
| Renal Impairment NOS 1 14 MDT3-005*
|_Vascular Disorders, »=3
Venous Thrombosis Limb NOS _ 1 MDT3-002
Deep Venous Thrombosis NOS 1 , . MD’!‘3-002
Total 4(1.9%) | 3(1.0%) | 14(2.4%) 6(0.9%
(27 SAKs in 25 patients) 20 SARs in 19 patiomts (1L7%) | O
Total fexcluding SAEs prior o D8)* | 4(1.9%) | 1(03%) | 11(1.9%) 6(09%)
(22 SAKs im 20 patients) 13 SALs in 14 patiests
1 and # from the same patients, respectively.
$ The fatal Mi

* SAEs expericnced by patients who received the open-label trestment but were not randomized to the double-
blind (DB) phase in Study MDT3-008.
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Table 7c. Serious AEs Experienced by Patients during Two Open-label Long-Term Trials
(Extracted from the individual datasets of each trial)

Acute Pulmonary Oedema

it

Coronary Artery Insufficiency

1*

Atrial Fibrillation

Gastrointestinal Disorders, n=2

Constipation

Pancreatitis Chronic

Hepatobiliary Diserdaers, n=1

" Cholecystitis NOS

Injury, Poisoning And Procedural
| Complications, n=1

Femoral Neck Fracture

13

Metabelism and Nutrition Disorders, p=1

Diabetes Mellitus NOS

1t

Museuloskeletal And Connective Tissue
| Disorders, n=2

Ostevarthritis Aggravated

Back Pain

Neseplasms Benign, Malignant And
| Unspocified, w=1

Bladder Neoplasm NOS

Carcinoid Tumour NOS

Nervous System Disorders, n=3

Paresis (sciatic)

13

Ischaemic Stroke NOS

Cerebrovascular Disorder NOS

Surgieal And Medical Procedures, o1 :

Cholecystectomy

Vascular Disorders, n=3

Cerebrovascular Accident

Essential Hypertension

3‘

Total

9(3.8%)

11 2.3%)

43

20 SALs in 18 patients (2.9%)

T and { the SAEs experienced by the same patient, respectively.
* From the 12-week trial (one of essential hypertensions).
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7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

The overall dropout rates were 37.8% for patients receiving Tramadol OAD and 33.7% for

patients receiving placebo in the placebo-controlled trials, and 24.8% in the open-label safety

trials (Table 7d). The dropout rates increased with increasing dose of Tramadol OAD,

particularly AE-related dropouts. In the placebo-controlled trials, AEs were the most common

reasons for dropout among Tramadol-treated patients, and placebo patients mainly dropped out
due to lack of efficacy.

There were significant differences in the dropout rates across the four randomized controlled
trials. The dropout rates were 21% in MDT3-001-E1 and 25% in MDT3-005, which were about
half of those in MDT3-002 (47%) and MDT3-003 (45%). This was probably due to difference in
study design:

1) In MDT3-001-El1 and MDT3-005, patiénts were titrated to the optimum fixed dose level by
self-selection, not pre-assignment. In contrast, patients in MDT3-002 and MDT3-003 were
pre-assigned to the fixed dose level that they had to be titrated to.

2) The patients in MDT3-005 received 4-week open-label treatment of Tramadol prior to
' randomization and only patients who responded to the Tramadol OAD treatment (flaring and
tolerable) entered the double-blind phase. Therefore, more patients were likely to complete
12-week maintenance treatment in MDT3-005 and MDT3-001-E1 than in MDT3-002 and -
003. '

3) Enroliment of the study population from different countries (thus different culture
- background and others) may also have contributed to the different dropout rates across trials,
particularly those different dropout rates in placebo treatment. All of the patients in studies
MDT3-002 and -003 were enrolled from US, but 40% of patients in study MDT3-005 and
100% of patients in study MDT3-001-E1 and MDT3-004 were from outside the US.

Appears This Way
On Original
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- Table 7d. Overall dropout rates (%) during the Phase 3 trials
(Summarized from individual trial reviews included in the Appendix)

MDT3-005 432 214 - 24.5 22.9 10.2 5.1 8.3 11.2 6.5 7.5
MDT3-0031 } 325 227 45.5 41.0 20.9 7.9 13.2 20.7 11.4 12.3
MDT3-002¢ | 338 227 47.3 36.6 24.3 44 13.3 22.9 9.8 9.3
Total 1095 668 37.8° 33.7 17.7 5.8 113 18.4 8.9 9.7
2;1112'1‘3-001- 215 (216) 20.5 (20.8) 9.3 (10.2) 09 0.9) 10.2 9.7)

* Others include patient request, mveotngators initiation and administrative reason
+ Data in the Tramado! OAD group were pooled from 3 dose groups (100, 200 and 300 mg)
$ The active-controlled trial, the data in parenthesis under Placebo are from Tramadol BID (twice a day) not placebo.

7.1.3.2 Adverse events associated with dropouts

Randomized Controlled Trials: in the three placebo-control and one active-controlled 12-week
efficacy trials, a total of 425 patients on any dose of Tramadol OAD (100 to 400 mg)
discontinued from the study due to AEs. Approximately 78% (331 of 425) dropouts were due to
the most common non-serious AEs (Table 7¢) and 4% were due to SAEs (17 of 425) (see
Section 7.1.2 above, Other Serious Adverse Events for details).

During the titration period (from 100, 200 to 300 mg Tramadol OAD for up to 2 weeks), the
profile -of the most common AEs leading to dropout was similar to that of the 12-week
maintenance period (Table 7f).

Open-label long-term safety trials: AE-related dropouts were 3% in Study MDT3-001-EL-Al (9-
month open-label extension following 3-month cfﬁcacy trial) and 26% in Study MDT3-004 (12-
month open-label trial).

The most common AEs associated with dropouts in Study MDT3-004, by SOC and preferred

term, were: gastrointestinal disorders (nausea: 13%; vomiting 7% and constipation: 6%) and
‘nervous system disorders (dizziness: 9%; somnolence: 4%; headache: 4%).
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Table 7¢. Dropouts due to most common AEs during the randomized controlled trials
(Applicant’s Table 2.7.4.2.1.4-1; dropouts from Placebo were not presented)

12-Week Placebo-Controlled Studies'” 12-Week Active
Contrelied
MDT3-002 MDT3-083  MDT-005” | MDT3-001K1

Any TEAE 48(14.2%) 44 (13.5%) 228(22.3%) 11 (5.1%)
Constipation 2(0.6%) 7(22%) 27(2.6%) 2(0.9%)
Dizziness / vestigo 21 (6.2%) 15 (4.6%) 61 (6.0%) 1(0.5%)
Nauses 24 (7.1%) 17(5.2%) 101 (9.9%) 5 (23%)
Somnoleace 5(1.5%) 5(25%) 33(3.2%) 3(14%)
Vomiting 12 (3.6%) 13(4.0%) 49(4.3%) 1(0.5%)
" Headschs 6 (1.5%) 3 (0.9%) 24(23%) 1(0.5%)

T Tomi of Tramadol Costramid® OAD treatieat groupe (100 mag, 200 rog and 300 mg) flom MDT3-002
MDT3-003 and MDT3-00S (placebo not inchuded).

@ Total of Tramadot Contramid® OAD trestment groups (100 g, 200 my, 300 mg and 400 mg) from
MDT3-001/E1 (Tramadol BID growp exetuded)

 During Opea-label phase.

Sotrce: Statistical Tables 5.1.1, 5.2.1, 5.3.1, 5.4.1 (Y0MAY2006).

Table 7f. Most common AEs during the titration period of randomized controlled efficacy trials

(Applicant’s Table 2.7.4.2.1.4-2)
] f ..A....s’..._L h yIAR
12-Week Piacebo-Contrelied Studies™ 12-Week Active
Contrelied
» | Study™
MDT3-002  MDT303  MDT3-005® | MDT3-0e1/E1
Trefarred term . Ne=238 Ne325 N=1023 N=215
Any TEAE 139 (41.1%) 137(422%) 312 (30.5%) 139 (64.7%)
Constipation/Agravated 27 (3.0%) 21 (6.5%) 30(7.3%) 40 (18.6%)
Dizziness / vertigo 48 (142%) 33 (102%) 99 (9.7%) 46 (21.4%)
Nausea 55(16.3%) 41 (12.6%) 148 (14.5%) 46 (21.4%)
Somnolence 10 (3.0%) 28 (83.6%) 65(6.4%) 58 (27.0%)
Vomiting 17 (5.0%) 18(5.5%) 63(62%) 7(33%)
Headache 15 (4.4%) 13 (4.0%) 41 (4.0%) 15 (7.0%)

MDT3-003 and MDT3-008 (placebo not inchoded).
@ Total of Tramadot Contramid® OAD troatsent groups (100 mg, 200 mg, 300 mg mnd 400 mg) from
MDT3-001/8] (Tramedel BID group excluded)

A During Open-label phase.
Source: Sigtisticel Tobles $.2.1.1, 5.2.1.3, 5.2.2.1, 3.2.2.3, 3.23.1, 5.2.3.3, .24}, 5.24.3 (OIJUN200S).
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7.1.4 Other Search Strategies
The following particular safety concerns were searched for throughout the NDA submission:

o Secizure and serotonin syndrome: these are two major serious adverse drug reactions
associated with drug interaction of tramadol with SSRIs, SSNIs or MAOIs. They are
included as wamnings in the labeling of all current marketed Tramadol products.

o  Dumping effect: Tramadol was formulated with both ER - - and IP ——— b( 4}
= forms in the product and a potential dose-dumping effect (a conversion of ER
pharmacokinetic profile to the profile for an IR formulation) may occur through drug-

food and/or drug-drug interactions or crushing tablets.

¢ Overdose: like other opioids, acute overdose with tramadol can cause respiratory
" depression, coma and death.

One seizure case was reported in Study MDT3-005, which was a 73-year-old Caucasian male
experienced one episode of Grand Mal Seizure 17 days after last dose of the open-label treatment
(at final dose of 300 mg Tramadol OAD). The patient did not enter the double-blind phase due to
a family reason. After hospitalization and anti-seizure therapy, the patient recovered and had no
more seizure occurred at 2-week follow-up (after the initial seizure). The patient had no history
of seizure but cercbral vascular accident and cardiovascular conditions. The seizure was unlikely
related to the Tramadol OAD treatment because of timing and patient’s medical history.

In the entire NDA submission, there were no reports of overdose, dose-dumping or typical
serotonin syndrome reported by patients treated with Tramadol Contramid OAD. However, all
potential drug-drug interaction risk factors were excluded from the subject selection and the
study subjects were clearly instructed on the appropriate oral administration of Tramadol OAD
during enrollment and subsequent visits. There was also no pharmacogenomic test (CYP2D6
polymorphism, a primary metabolic. enzyme/clearance on Tramadol) on the study population was
planned or required. Therefore; there was no adequate information in this NDA to assess the risk
of seizure and serotonin syndrome associated with this product.

7.1.5 Common Adverse Events |

7.1.5.1 Eliciting adverse events data in the development program

A total of 11 Phase 1 (pharmacokinetic) studies were conducted in 301 healthy subjects treated .
with a single dose of Tramadol OAD. The study population (97% Caucasian) consisted of 253
males and 49 females with a mean age of 27 years. Adverse events reported during the study
were typical of other tramadol products and occurred with mild intensity in the majority of
subjects. .

For the six Phase 3 trials, AE data were collected at all site visits (Table 7g) and included any
unfavorable and unintended signs, symptoms or diseasc temporally associsted with the study
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medication (whether or not it is considered related to that products) and any abnormalities found
on physical exam and clinical laboratory tests.

SAEs that occurred duﬁng the studies and within 30 days after the last dose of study medication
were recorded. '

Reports of AEs were elicited using a verbal probe and were recorded in the source

documentation and on the CRF. The investigator or delegate was always to ask the same open-

ended questions (as a verbal probe) "Zave you experienced any difficulties or problems since I
saw you last”, which was followed by additional questions for evaluation of severity,

frequency, duration and causality.

Table 7g. Timing for collection of Safety data across all 6 Phase 3 trials
(Applicant’s Table 2.7.4.1.1-1)

DL3-00LE) x b ox L x 1 x} x X x

1-B1-Al (open-ishel safaty x x x
Gollow-np of MDT3-00L/EI) X
X X x L X 1 x_ X i X X

X X IC LT _JC X TC X E‘ | X X

X 1 x1C x| x1x] x X

eyttt R —
M -Mmhmhmnh'ﬂ'-hnbhbyd&hﬁmﬁd-“hﬁinmm&hmmw-&ﬂn
X < Swdyvisk -
‘TC - Telephane ccatest
 Tolophione vontests sstually cosured on day M29 rather then M1,
0 This study stated with 2 4-wask Openclsbel Phsse.
™ Visit semelly esonsrod on day NG3 rethor thas M50, .

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

AEs were coded with MedDRA coding system and categorized by SOC followed by preferred
terms. AEs were stratified by age < 65 years and > 65 years and gender at difference dose levels
of Tramadol OAD. AE categorization appears appropriate.

7.1.5.3 Incidence of common adverse events

Placebo-control trials: there were three 12-week placebo-controlled trials (MDT3-002, MDT3-
003 and MDT3-005). The safety population consisted of 1095 patients on Tramadol OAD and
668 on placebo.

erall incidence of patients experiencing all AEs (Table 7h):

¢ In Tramadol OAD treatment, 63% patients (690 of 1095) had “or Jeass ome AE”, 1.3%
patients (14 of 1095) experienced “4r /east ome SHE~ and 4% patients (509 of 1095)
reported “az /east one possibly related A5,

¢ In the Placebo group, 51% patients (338 of 668) had “ar Jeass one 4E™, 0.9% patients (6 of
668) experienced “az /east ome SAE” and 24% patients (161 of 668) had “ar /east ome
passibly related AE".
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Table 7h. Over summary of AEs reported during randomized controlled trials
(Applicant’s Table 2.7.4.2.1-1)

2 We Allstwdion/ Al
Placebe-Controlisd ~ ———
12-Wesk Studiea™ Contrelied

Placsbe | 100mg  100mg 300 mg o\-m-n
N6l ) Neil6  Ne3li  NeSH | N-10S3 Ne213, Nelbie

Patants with ot lenst sne TRAE 338(50.60) | 129(57.9%) 134 (59.2%) 302(32.0%) | 690(63.00) 175 (81.4%) 363 (66.0%)

Pouvbubmoesenre | e | nesw 2010 % | 9090 | weon 17 (19%)
Ty o et cme s 609 | 3040 1o 100 | 4w | 3048 103%
mm%’“‘“ 1% | 306w 1320200 24000 | soisy | 1eeam | sneren
mm a0y | e smoesy sarse isarg|  vane 215 (16.4%)
Prionts vhe dind 1o | 100 . . 101%) 1(05%) 102%

“"r.uWcmmmm(muanqumwmmuzumumm
date fiem MDT3-005 inelude Mointenensc Period only while Overell Active insludes the satica Deuble-Blind Phnse).

) Totl of Tranadel Conzamid® OAD wressmsent growys (100 mg, 200 my, 300 mg aed 400 my) Grem MDT3-001/21 (Tramadel BID group csboded)

“ Total of Tramadel Contramid® OAD Irastment groups frem MDT3-002, MIIT3-003, MOTY-003 and MDT3-001/21 (Trasadol 310 syoup and

placebe not incheded)
Sowree: Clinical Swdy Reports MDY3-001, MDT3-003 aed MDT3-001/K1, Statisdcnl Table $.2.1.1. MOT-009, Swwistioal Tables 3.3.).1, 3.3.1.4, $.3.1.5.

Common AEs (> 10%) by SOC: Tramadol OAD »s. Placebo:

e gastrointestinal system: - 35.5%vs. 16.3%
® nervous system: 23.4% vs. 14.4%
e skin and subcutaneous disorders: 12.2% vs. 3.7%
o Infections and Infestations: 9.4%vs. 13.2%

grall ini AEs in patients treated with Tramadol OAD at dose of 100-300
mg regatdlcss eausahty (% of pahents)

o >10%: Nausea, constipation, dizziness, somnolence.
e 5%to <10%: Headache, vomiting, pruritus.

® 1%t0<5%: Drymouth, sweating increased, anorexia, fatigue, weakness, vertigo,
insomnia, upper abdominal pain, diarrhea, nasopharyngitis, decreased
weight, abdominal pain, arthralgia, pain exacerbated, dyspepsia, upper
respiratory tract infection, hot flushes, anxiety, tremor, and urinary tract
infection

si 'Approxxmlyﬂ%ofAEsnpomdﬁemthepmho-eomﬂedMswm
m:ldmdﬂ%wmmoderue The profile of AE intensity was similar across the doses in the
placebo-controlled trials.

49



NDA 21-745/N-000 . Clinical Review
Tramadol Contramid OAD ' Jin Chen

Active-control trial (MDT3-001-E1): in this 12-week non-inferiority trial, Tramadol OAD
treatment (1=215) was compared with Tramadol BID (n=216) in OA patients. '

Overall, 81 % of patients treated with Tramadol OAD and 79% of patients on Tramadol BID had
at least one AE (Table 7h). The incidence of severe AEs was < 3% of patients.

The most common AEs by SOC and preferred term (as follows) were comparable in type and
frequency between Tramadol OAD and BID: nausea (33%), constipation (32%),
dizziness/vertigo (31%), somnolence (26%), weakness (13%) and vomiting (11%). The
incidence of these AEs was also comparable in patients treated with Tramadol OAD between age
< 65 or > 65 years.

However, the incidence of common AEs for both the Tramadol OAD and BID treatment groups
in this trial was higher than in other § trials (Table 7h, Table 7j-1 and Table 71). The applicant
did not provide an explanation in the submission. Likely, this was because the study population
enrolled from the countries outside US may have different background in medical management
and/or health care system.

Open-label long-term trial: There were two open-label safety trials, MDT3-004 (12 months) and
MDT3-001-E1-Al (an open-label extension of active-controlled trial MDT3-001-E1 for 9
additional months). The safety population was 340 patients for > 6 month at 300 mg Tramadol
OAD and 192 patients for 12 months at 300 mg Tramadol OAD. The overall frequency of AEs
reported by patients during the trials is shown in Table 7i.

® 2> 6-month exposure: 65% patients had “as feas/ one AL and 52% patients had “a7 Jeass
one possibly related AL . _

® 12-month exposure: 71% patients “as /east one AE” and 56% patients had “o7 least one
possibly reluated AL,

Table 7¢. Overall Summary of AEs in Open-label Long-Term Safety Trials
(Applicant’s Table 2.7.4.2.1-2)

ol Contramid® OAD
Popuiatien
Number (%) patient . N=340 N=192
Patients with at least one TEAE 220 (64.7%) 136 (70.8%)
Patients with at least one severe TEAE "33(9.7%) 15 (7.0%)
Patients with at least one serious TEAR 2 (0.6%) .
Patients with at least one relsted or possibly ,
related TEAE 178 (52.3%) 108 (56.3%)
ionts who diod — . -
6-mionith: Patiénts who have taken 300 mg daily of Tramadol Contramd® OAD
for at least 175 days.
12-mouth: Patients who have taken 300 mg daily of Tramadol Contramid® OAD
for st least 350 days.

Sowrce: Clinical Shady Report MDT3-004, Statisiical Tables 5.1.1.2 and $.1.1.6
Clinical Study Report MDT3-001-E1-Al, Statistical Tables 5.1.2.1.1 and 5.1.4.1.1
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In these open-label trials, the common AEs (with incidence of > 10% patients) by SOC were (6-
month »s. 12-month):

e gastrointestinal system: 45% vs. 48%
® nervous system: 26% vs. 33%
e Infections and Infestations: 15% vs. 17%
¢ Investigation: 6% vs. 16%

The overall incidence of AEs (% of patients) reported during the long-term safety trial are listed
below. The common AEs (> 5% patients) were comparable to those identified from the placebo-
controlled trials in terms of incidence and intensity. Some AEs experienced by < 5% of patients
were not reported or less reported in the placebo-controlled trials; the incidence of those AEs
seemed not to show a trend of relationship to the Tramadol OAD treatment.

o >10%: Constipation, nausea, headache, dizziness.

¢ 5%to<10%: Somnolence, vomiting, nasopharyngitis, decreased weight, urinary tract
infection, hypertension, anorexia.

® 1%t0<5%: Vertigo, abdominal pain, diarrhea, influenza, dry mouth, upper respiratory
tract , infection, arthralgia, upper abdominal pain, paracsthesia,
_hypertension aggravated, blood LDH increased, RBC sedimentation rate
increased, pharyngitis, fatigue, toothache, blood uric acid increased,
laryngitis, acute bronchitis, weakness, decreased appetite, pain in limb,
night sweats, dyspepsia, insomnia, sweating increased, osteopenia, blood
~glucose increased, blood pressure increased, hypercholesterolaemia,
rhinitis. :

7.1.5.4 Common adverse event tables
The commons AEs (regardless of causality) éxperienced by = 1% patients are summarized in

Table 7j for the 12-week placebo- and active-controlled trials, and in Table 7k for the two open-
label trials.

Appears This Way
On Criginal
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Table 7). Incidence of Common AKs (Experienced by > 1% of Patients)
from Three Placebo-Controlled Trials and One Active-Controlled Trial
(Applicant’s Table 2.7.4.7.1-19)

TAR e

setive dosns™

R
~Proferred Tem _ NebGd Neat§ 311
NAUSEA 39(5.9%) | 29(134%)  30(16.1%)
CONSTIPATION 27(4.0%) AT 38122%)
ozzNEeS 2103.1%) 13(33%)  31(10.0%)
SONNOLENCE 141.9%) 12(5.6%) 2X74%)
HEADACHE NOS 43(6A%) 13 (6.0%) 1¥(5.3%)
VOMITING NOS 6(0.9%) (A7) 1(6.1%)
PRURITUS NCS 71.0%) 11 {$.1%) 1605.0%)
DRYMOUTH 8(1.2%) 7(32%) 17(33%)
SWEATING INCREASED 6(0.9%) 1(0.5%) 10(3.2%)
ANOREGA 200.3%) $(23%) 4(1.3%)
FATOUE 6(0.9%) 6(29%) 10(3.2%)
WEAKNESS 10.1%) 3 (1A4%) 51.6%)
VERTNao 30A4%) 3I(L4%) 3(1.0%)
INSOMHIA 813%) 3(1.4%) €2.9%)
ABDOMINAL PAIN UPPRR A0.5%) I(LM%) #«13%)
CIARRHOEA NOS 20(3.0%) 6(20%) 1(0.3%)
NASCPMARYNGITIS 19(2.7%) 4(1.9%) 723%)
WRIGHT DECREASSD 1(0.1%) 1(0.9%) 3(1.6%)
ABDONENAL, PAIN NOS 71.0%) 2(09%) 51.6%)
ARTHRALGIA 142.1%) 2(0.9%) X1.0%)
PAN EXACERSATRD 16(2.4%) §(2.0%) 3(1.0%)
DYIPEPQA 7(1.0%) 3(14%) 6(1.9%)
UPPER RESPIRATORY TRACT INPECTICN NOS 17(2.5%) 3004%) 1.6%)
HOT LUSHES NOS 100.1%) 1(0.9%) 3(1.0%)
ANETY NEC 1(0.1%) 100.9%) &1.9%)
™EMOR 100.1%) 1(0.9%) 31.0%)
HYPERTENSION NOS H0.6%) 1(0.9%) 1(0.3%)
LraNARY Mm NCS 10(1.5%) 2 (m) 3(]_%)

Sowsee: Staistoal Tables: -
MDTI-001/81: Tuble $.2.2.1, pages 382399
MOT3-003: Table 5.2 21 pages 374 589
DMDIT3-003: Table .22, pagee 564 198
MDTI00%: Tebia 5,121 (12MAY2006)

% Total of Trumsadel Coneamid® OAD wostmens groups (100 g, 200 g 300 g aesl 400 mg) fruus MOTH0OL/S! (Trasmodol BB goug ancinded).
* Toml of Trmodol Contanid® OAD trostaveal grovpe Siom MOT3-002, MIIT3-00%, MDTI-005

Appears This Way
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3%16.6%)
$3(10.0%)
S9(11.1%)
26(4.9%)
26(4.9%)
36(6.9%)
23(4.3%)
A13%)
16(30%)
112Iw)
K1.1%)
“o.%)
%15%)
HQLI%)
XLT%)
10(1.9%)
T(1.3%)
11(2.1%)
1.9%)
5(1.5%)
6(1.1%)
4(0.3%)
&1.1%)
¥(1.3%)

T30S vl SdB-03 (lataios oL IAcHaaoe)

218
70(32.6%)
73 (34.0%)
S1(BTW)
63(02%)
27 (12.5%)
18{5.40)

703.3%)

20(9.3%)
16 (1.4%)
16(7.4%)
9(4.2%)
M (11.2%)

62.%)
9(42%)
. S
2(0.9%)
209%)
3I04%)
I(14%)

3(14%)
200.9%)
2(0.9%)
2(09%)

5(2.3%)

Ne1310

2720203%)
216 (16.5%)
170 (13.0%)
MT(11.2%)
91 (69%)
9(6.3%)
€7¢5.1%)
SB(4a%)
34 (4.1%)
“43 (3.3%)
33Q29%)
3602.7%)
32(24%)
31 2ate)
27(21%)
2% Q0%
2(1.%)
n01.7%
20(1.5%)
18(L4%)
19¢1.4%)
16(1.2%)
16(13%)
- 14(L1%)
13(1.0%)
13.(1.0%)
12(0.9%)
1200.9%)

S MDTI001/81 (Iranadel BID group snd plovshe et incleded)
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Table 7k. Incidence of Common AEs (Experienced by > 1% of Patients)
from Two Open-Label Long-Term Safety Trials

{Applicant’s Table 2.7.4.7.1-23)
AR it
6 Monthe — — 12 M 3

. <6Syrs M¥yrs . Orerall <6Syrs 265 y1e Overall
Proforred Torm. , Nealy  Netts  Neow | Nenty N3 Netm
ANY TEAR : 1136000 15 o™y | Sedsw) (M0  LECRNG
CONSTIPATION NEA AT (6% | 8oL 16Q19%) et
NAUSEA 2090%)  WALPY (0% | IOIIN) ORI AN
HEADACHE NOS 20(9.5%) 11(83%) E% | 2(176%) 120648 33T
DIZZINESS B(109%) 9(70%) 2OM 16(12.0%) §(82%) 2ZOLYY
SOMNOLENCE 19(8.5%) 14(10.9%) neay (167 6(82%) 1502W
VOMITING NOS 16(7.6%) IQIN 19(5.6%) 12(101%) 341 150.0%
NASOPHARYNGITIS 70.%) 9 (7.0%) 16479 $(42% (11009 13
WEIGHT DECREASED 13 (6.2%) 40.1% 1730 §(3.0%) 5{63%) 1HENY
URRNARY TRACT INFECTION NCS 4(L9% 40.1%) 12 3(25%) 7(0.0%) 10(33%)
HYPERTENECN NOS _ 4L 323%) 1Q21% 6(5.0%) 4(5.5%) 10(5.2%9)
ANCRIXIA v 125.7%) AT 13(3.%) 7(5.9%) (A1 T BT
VERTIOO 40.9% 40.1% 124%) 4(4%) 4(3.9%%) 2(42%)
ABDOMINAL PARN NOS 10.9% 100.0%) 2006 325 3(63%) $(43%)
DIARRHOSA NOS 2009%) 3023% (LS IR 4(35%) 70.)
INFLUERZA 14(6.6%) SN 19 (3.6%) 4G4 (41 70.6%)
DY MOUTH 7099 3099 1% 35w 22™) 7(3.0%)
UPPER RESPIRATORY TRACT INFECTION NOS - - - 43 3% 70
ARTHRALGIA T30 (Lo 9(16%) 40.9%) 1(L9%) 320
MAI. PAIN URPER (28%) (LN 20 4Q0.9% 1(1.4%) 3(2.60%)
PARARSTHESIA 2009 1.9 Elcs o] 3@ 1Q27%) S(29%)
FYPERTINSION AGORAVATED ' 3(L0Y) . 309%) 4. 1L  s(2e
MO0D LACTATE DENYDROOENASE INCREASED - . - (2% - SR
RED BLOOD CSLL SEDIMENTATION RATE INCREASED - - - 20L™) ETERL"Y 502.6%)
PHARYNGITIS NOS 3.9 1an 4(12%) 0.7 2(27%) 421%)
FATIUR 1047%%) 30 15(49%) 10.8%) 341%) a1
TOOTHACHE ({r 1 ") 1089 7Q21% I - (1%
mmxmem . . - - ICPY . e

GITIS 2 1 309%) - 2 2L
BRONCIUTIS ACUTENOS z(‘:z A @™ gt

- 206 2(L.7%) . 2(1.0%)

(Tedles 5.2.1. l&nml 1.1.6,p 393 12NL.04)
MDT3-001E1A1 (Tables 5.2.1.4.1.1. pg 102; $2.14.1.2,pg 10’ 52.14.13, 114 16NOVOS)

[Reviewer's comments: headache was reported in > I% of patients in Tramadol! O4D and

Placebo groups from p/md\o- and aclive-controlled trials as well as from qpen-ladel trials.

However, the applicant . b(4)
See labeling review for detail]

7.1.5.5 Identifying common and drug-related adverse events

The five most common AEs (rauseq, constjpation, dizziness, somnolence, and vomuiting) were
considered related to the treatment of Tramado! OAD based on the following reasons:

1) In the placebo-controlled trials, the incidences of those AEs in Tramadol OAD groups
tend to be higher than those in placebo (91% patients 1z 58% patients).

2) The onset of those AEs was earlier in patients treated with Tramadol OAD than those in
placebo group.

3) The incidences of those AEs in Tramadol OAD tended to be dose-dependent in both
placcbo-controlled and open-label trials.

53



NDA 21-745/N-000 _ Clinical Review
Tramadol Contramid OAD . . ‘ Jin Chen

4) Almost all patients experiencing at least one of the common AEs during the open-label
trials (96% at 6 months and 95% at 12 months).
5) The AEs are expected based on the safety profile of approved tramadol products

7.1.5.6 Additional analyses and explorations

Age comparison: The incidences of AEs were stratified by age < 65 years and > 65 years in both
randomized controlled (placebo- and active-controlled) and open-label trials (Table 71). Patients
with age > 65 years composed 40% of the placebo-controlled trials, 44% of the active-controlled
trials and 38% in the open-label trials.

The overall AE experience was comparable between patients aged < 65 years and > 65 years,
except in the placebo-controlled trials, in which more patients aged > 65 years experienced
constipation with Tramadol OAD treatment (18% vs. 9%). In the open-label trials, the frequency
of constipation was similar for both age groups.

Table 7. Age comparison of Most Common AEs Experienced by % Patients Across All Trials
(Extracted from the Applicant’s Tables 2.7.4.7.1-17, -18, -19 and -20)

Any AEs 50 52 62 65 82 if' 81 - 64 66 69 74

Nausea 54 6.5 186 182 30.6 35.1 19.0 21.7 25.2 329
Constipation 33 5.1 95| 184 314 372 24.2 29.7 21.0 219
Dizziness 3.1 32 104 11.6 24.0 234 10.9 7.0 13.4 8.2
Somnolence 0.5 40| 78] 10 35.5 23.4 8.5 10.9 76| 8.2
Headache 7.2 54 7.2 39 14.0 10.6 9.5 8.5 17.6 16.4
Vomiting _ 0.8 1.1 5.3 9.6 74 9.6 16 23 10.1 4.1
Pruritus 0.5 1.8 58 5.0 5.0 1.1 14 0.8 0 14

Dose-response: The incidence of common AEs in the Tramadol OAD treatment groups tended
to increase with increasing dose (100, 200, 300 to 400 mg).

Time to onset most common AEs:

¢ The median time to onset of the most common AEs was within the first 2 weeks following
initiation of treatment (placebo-controlled trials MDT3-002, MDT3-003, and open-label
period of MDT3-005).

¢ Overall, patients in Tramadol OAD group experienced the most common AEs earlier than
those in placebo group (1-6 days carlier). However, in study MDT3-005, the onset of most
common AEs was later in both Tramadol OAD (8-36 days) and Placebo (2-40 days) during
double-blind period. This was likely due to patient enrichment with 4-week open-label
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treatment with Tramadol OAD prior to randomization. Thus more patients could tolerate
Tramadol OAD treatment.

¢ The onset of the most common AEs in the open-label long-term trials and active-controlled
trials was slightly later than in placebo-controlled trials (about 2-10 days later).

Duration of most common AEs:

ian duration of the most common AEs

e Across placebo- and active-controlled trials, the me;
was less than 1 month: .
o Vomiting :1-4 days
o Nausea and dizziness/vertigo: 2-7 days
o Somnolence: 6-26 days
o Constipation: 8-28 days.

® Across open-label long-term trials, the median duration of most common AEs was slightly
longer than placebo-and active-controlled trials.
o Vomiting: 3-4 days
o Nausea, dizziness/vertigo and somnolence: 2-23 days
o Constipation: 7-62 days

Gender comparison: The incidences of AEs were comparable between male and female patients.

7.1.6 Less Common Adverse Events

There were no noteworthy “uncommon” events reported in all trials as compared to the AE
profiles of approved tramadol products. The incidence of less common AEs was sporadic and
varied across trials. : ’

The less common AEs experienced by 0.5% to < 1% of patients treated with Tramadol OAD
across all trials are listed in Table 7m.

- Appears This Way
On Qriginal
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Table 7m. Incidence of AEs Experienced by < 1% - > 0.5% of Patients across All Phase 3 trials
(Adapted from the applicant’s Table 2.7.4.7.1-19)

e e e

ProfredTam Moo | Neate  peou sy | teess | vems | weme
BAGK PAIN . 11().6%) 4(L9%) X1.0%) 2(04%) 10(0.9%) 105%) | 11¢0.8%)
INLUENEA 3(04%) 2(09%) 1{0.7%) 1.5%) 11¢1.0%) - 11 (0.0%)
PANN LS 71.0%) 3(1.4%) §1.3%) 3(0.6%) 10(0.9%) 1(0.5%) 11 (0.9%)
OO 1.0%) 2(0.9%) 31.0%) 5(0.9%) 100.9%) - 10(0.0%)
OYSGRURA 2(0.3%) 1(0.5%) - - 202%) 3.™%) 10(0.0%)
RASHNOS 3(0.4%) - A1.3%) 5(0.9%) 902%) 1(0.5%) 10(0.9%)
SIRIMS NOS A1) 2(09%) ©em) 3(0.9%) 10(0.9%) . 10 (0.8%)
APPENTE DECREASED NOS 2(0.3%) 1 (0.5%) A0.6%) 30.6%) §0.7%) - 3(0.6%)
BACK IRARY NOS - 3(L4%) «1N) 100.2%) 50.7%) - 8(0.6%)
MUSCLE CRMPS 7(1.0%) 2(09%) 1(0.3%) 400.0%) 70.6%) 1(0.5%) 8(0.0%)
NERVOUSNESS 3(0.4%) - 1(0.3%) 30.%) 60s5%) | 2009 8(0.6%)
PHARYNSOLARYNGEAL PN :((g:; 4(1L9%) ;o.om . 7(0.0%) 1 (0.5%) $(0.6%)
CONTURON - (0.6%) 4(0.8%) H0.6%) - 7(0.5%)
GAMMAGLITAMYLIRANSFERASE INCAEASED 4(0.6%) . 100.3%) 20.9%) 6(0.5%) 1(0.5%) 7(0.5%)
MIGANNE NGB 50.7%) 1(0.5%) . . 50.9%) 70.6%%) - 7(0.5%)
NASAL CONGSS NON HO.1%) 3(14%) 1(6.3%) 1(0.2%) 20.4%) - 7(0.5%)
NECH AN 4000 | 1(05%) - 20046 | . 605%%) 1 (0.5%) 7(0.5%)
ORDIMA PRISPHERAL $1.2%) 1(0.9%) A1.3%) 1(02%) 60.5%) 1{0.5%) 7 (0.5%)
DIFMICGATY IMCTUNTION - - X0.5%) 1{02%) 5(0.5%) 1(0.5%) 6(0.3%)
PALL 2(03%) - 1(0.3%) X0.6%) 6(0.5%) - 6(0.5%)

: : 3(0.4’6; 1 (o..s%) m) ;((:ﬁ) Pt : poipied
HYPERCHOLBS TERSLABMIA . ) &%) %0.9%) 1(0.9%) 6(0.5%)
JOINT IVBLUNS 40.0%6) 2(0.9%) X1.0%) 1(0.2%) 60.5%) - 6(0.5%)
LETHARSY - 1(0.5%) 100.3%) X0.6%) 0% | 1(0.9%) 6(0.5%)
LIMB INURY NOS 1(0.1%) 3(14%) . 30.6%) 6(0.5%) - 6(0.5%)
ToORUCHE 5::3 I(O:S%) M; }m :‘(:“) : ot

A%) 2(0: 6(0.9%
ABDCMINA. DISTRNNGH 10.1%) 1{0.5%) 2A0.8%) 1(0.2%) 50.5%) “) s ((:.m;

7.1.7 Laboratory Findings

* Routine clinical laboratory tests, including hematology, blood chemistry and urinalysis,
were conducted in all patients across the six Phase 3 trials, mostly at baseline and the end
of the study.

e _ A total of 106 laboratory abnormalities occurred in 68 patients in all Phase 3 trails (Table
Tn).

o The RBC sedimentation rate increased in 16 patients, which was expected in the
study population — patient with OA of the knee. This change is associated an _
inflammatory response.

o The other abnormalities in laboratory tests were also very likely related to
characteristics of the study population (aged, multiple concurrent medical conditions),
including blood glucose increase (n=13), GGT (gamma glutamyltransferase) increase
(n=10), blood cholesterol increase (n=5), blood uric acid increase (n=5) and blood LDH
increase (n=5).
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o The applicant did not stratify the ébnmnal laboratory data into placebo and Tramadol
OAD treatment groups or by age. Because an integrated safety dataset was not provided,
this reviewer has to rely on the applicant’s summary table regarding laboratory-related
AEs, -

Table 7n. Abnormal laboratory values experienced by patients
across six Phase 3 trials
(Applicant’s Table 2.7.4.3-1)

Number of patients
with Abnermal Lab

Absormal Laborstory Valwes Value
Sedimentation rate incressed 16
Blood glueose increased / sbnormal . 13
GGT increased 10
Blood cholesterel increased / sbnonnal
Biood LDH increased
Blood urie scid incressed
Haemoglobia decreased
RBC coust decreased
Haematocrit decreased
Alsnine aminolransferase incressed
Aspertaie aminotranafirase increased
Blood ures increased
" Liver function tests abmormsl
Alsnine sminotransferase doereased
Aspertate aminotransferase decreasod
Blood smylase increseed
Biood bilirudia increased
Bilood calcium incressed
Blood creatinine increased
Blood in stoo}
Blood potassium absonne! NOS
Blood urine present
CRP increaned
Hammatoorit inercased
Haemoglobia inereased
Hyperucicaemia
Leukecyturis snd bacteriusia
Low density lipepeotein increased
Lymphocyts count dooressed
Moun plstelet volume decressed
Neutrophil scunt desressed
Planist count decreased
Protein sotel decressed
RBC count increasod
Red cail distsibution width incressed
Whilte blood eull count inerensed

Source: Clinical Sy Reporis MDT3-003, MDT3-003, MDT3-001/K1,
MDT3.-004 and MDT3:001-E1-4 1, Stotistical Table 3.2.2.1.
MDT3-003, Swetistical Toble 3.3.2.1.1.

n———-——u———-u-u—t———;—MH—-——NNNNU&&E.MM
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7.1.8 Vital Signs

Vital signs, mcludmg tcmpenturc blood pressure, heart rate and respmtlon were monitored at
each visit during all six Phase 3 trials.

No remarkable changes in blood pressure, heart rate, respiratory rate, or body tempemmrc were
observed in patients treated with Tramadol OAD or placebo.

Physical examination, including special examination regarding OA of the knee, was conducted at
baseline and the end of each study. There were no remarkable changes.

7.1.9 Electrocardiograms (ECGs)
ECG screening or monitoring was not performed in any of six Phase 3 trials.
7.1.10 Immunogenicity

Immunogenicity of Tramadol Contramid OAD was not evaluated in any of clinical trials. There
were also no immunogenic concerns regarding the active ingredient, Tramadol, or the inactive
ingredient, Contramid.

7.1.11 Human Carcinogenicity

There was no carcinogenic signal observed across all clinical trials on this product during the
clinical development. .

7.1.12 Special Safety Studies
No special safety studies were conducted or required by the Division.
7.1.13 Withdrawal Phenomena and/or Abuse Potential

The active ingredient in this pmduct, Tramadol, is an opioid, which does have the potential to be
abused, although Tmmadol (in any dose form) have not been scheduled by DEA.

Tramadol Contramid OAD, as an 505(b)(2) NDA, was not required to conduct a particular abuse
trial since a great amount of information regarding abuse potetmal on Tramadol is available from
approved Tramadol products and literature.

To collect information on' dependence- and withdrawal-related symptoms in_the placebo-
controlled trials, MDT3-003, theapphcantemdw&edaphomfolbw-npaﬂmd?days after the
last dese. The following symptoms were experienced by patients taking Tramadol OAD (100,
200, or 300 mg) vs. placebo: sleep disturbance (9-23% vs. 2%), diarrhea (5-11% vs. 1%),
emotional disturbance (2010% vs. 0.4%), nauses (4-9% vs. 1.3%), swesting increase (3-6% vs.
0.4%), abdominal pain (1-7% vs. 0%) and tremor/rigors (4-5% vs. 0%). The data suggest that
after sudden stopping of treatment, patients previously on Tramadol OAD treatment experienced
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more withdrawal symptoms as compared to placebo. However, because this study was not
specifically designed for assessment of withdrawal and dependence, a definitive conclusion can
not be made.

7.1.14 Human Reproduction and Pregnancy Data

No human reproductwn and pregnancy data were collected during any clinical trials of Tramadol
OAD.

Pregnant patients were excluded from all clinical trials. Female subjects of child-bearing
potential had to have a confirmed negative pregnancy test and were advised to use contraception
during the study. There were no pregnancy reports during the trials.

7.1.15 Assessment of Effect on Growth

Study population consisted of adults aged > 18 years. Therefore, the effect of Tramadol OAD on
growth in this study populatlon was not a concern and was not assessed.

7.1.16 Overdose Experience

No cases of overdose were reported in any of the Phase 3 trials. The recommended maximum
daily dose in the proposed labeling is 300 mg/day. The highest tested dose was 400 mg/day with
n=48 healthy subjects during the Phase 1 trials (a single dose), n=21 during the 12-week active-
controlled trial (MDT3-001-E1) and n=24 in the open-label extension of this trial (MDT3-001-
El1-A2).

No remarkable AEs were reported in the healthy subjects who were treated 400 mg/day during
the Phase 1 trials. Of patients who took 400 mg/day Tramadol OAD in Study MDT?3-001, there
were two SAEs reported: one fatal stroke (Patient 23-260) during the 12-week double-blind
period (MDT3-01-E1) and one essential hypertension (Patient 005-097, received Topalgic 300
mg qd x12 weeks followed by Tramadol OAD 400 mg qd x3 month) during the open-label
extension period (MDT3-001-E1-A1). Both SAEs appear unlikely related to study medication.
The overall profile and frequency of AEs in the patients treated with 400 mg/day Tramadol OAD
was similar to those treated with 100-300 mg/day but with slightly higher severity. However, the
sample size was too small to make definitive comparative statement about the relative safety of
Tramadol OAD 400 mg qd in this NDA.

7.1.17 Postmarketing Experience

Tramadol Contramid OAD was approved in France by the Regulatory Authorities (AFSSAPS) in
February 2, 2003, in 22 additional countrics in the European Union through the Mutual
Recognition Procedure in September 2, 2005, and in Mexico in October 6, 2005. Tramadol OAD
is currently marketed in Germany under the brand name Tramadolor, which was launched on
November 16, 2005.
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A post-markcting.surve‘illance on this product was conducted by Office of Drug Safety (ODS)
through an intra-center consult request. The results were pending at the time of this review.

Based on the 120-day safety update submitted by the applicant on March 20, 2006, a total of
= TI'ramadolor (100, 200 and 300 mg) tablets were supplied to patients in Germany
between November 16 and February 2, 2005. Of these,
were 200 mg tablets, and = were 300 mg tablets.

were 100 mg tablets, — ———

As of March 13, 2006, no scrious adverse events had yet been reported through the
pharmacovigilance program for Tramadol OAD in Europe.

7.2 Ad«juacy of Patient Exposure and Safety Assessments

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

7.2.1.1 Study type and design/patient enumeration

The primary clinical data sources for safety evaluation of this product were from six Phase 3
trials as listed in the above Table 7a (Section 7.1): four randomized controlled trials (three
placebo-controlied and one active-controlled) and two open-label long-term safety trials (one 12-
month trial and one 9-month opm-label extension from the active-controlled trial). The six trials
were conducted in the patients with pain associated with a confirmed diagnosis of OA.

7.2.1.2 Demographics and Bascline Characteristics

Demographics of the study population are listed in Table 7p (the four randomized controlled
trials) and Table 7q (the two open-label safety trials).

¢ In the placebo-controlled controlled trials, the baseline characteristics were comparable
between Tramadol OAD and Placebo across three trials and across the different dose of
Tramadol OAD.

o Gender: 62% of females in Tramadol OAD and Placebo groups
o Age(mean): 61 years in both Tramadol OAD and Placebo groups
o Ethnie: 80% Caucasian in Tramadol OAD and 78% in Placebo group

o BMI(kg/m2): 30-31 (mean) in Tramadol OAD group and Placebo group

e In the active-controlled trial (MDT3-001-El, conducted in Europe), the bascline.

characteristics of the study population were slightly different from the placebo-controlled
trials (conducted primarily in US): 84% females with 100% Caucasian; the mean BMI was
- comparable to that of the placebo-controlled trials.
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¢ ‘In the two long-term trials (conducted in Europe), the baseline characteristics of the study
population were similar to the active-controlled trial: 84-87% females, mean age 59 and 61
years (across doses), and 100% Caucasian; BMI was comparable to other trials.

Past and concurrent medical conditions across six trials: 98-100% of patients had ongoing
concurrent medical conditions. The most commonly reported concomitant disorders by SOC
were musculoskeletal and connective tissue, cardiovascular, surgical/medical procedures and GI
disorders, as listed in Table 70. The percent of patients who had concurrent medical disorders
was comparable across dose levels, and between Tramadol OAD and placebo groups for each
trial. :

Table 70. Past and Concurrent Medical History of Study Population

(% of patients)
Musculoskeletal and . | o, " Y
 connestivetssue dsorders | S558% | 9094% | o™ 95% 96%
e medical 46-55% | 49-58% | 5557% | 19% 20%
Vascular disorders 4851% | 45-53% | 4652% | 4% 71%
dmel lismand nutrition | 3) 430, | 37489 | 3436% 19% 17%
Gastrointestinal disorders | _3540% | 3746% | 32:30% 1% 31%
Nervous system disordor 18-26% | 26-37% | 18-19% 4% 11%
Immune system disorder 17-25% | 23-27% 16-27% 0.7% ND
Infections and infestations | 20-27% 21-28% 15-16% 12% 24%
Cardiac disorder 11-16% | 11-16% | 15-17% 29% 28%
ND: no data reperted. '

Prior medications: The majority (90-97%) of patients in the randomized controlled trials, and
46-69% of patients in the open-label trials took medications for a concurrent medical disorder
prior to entering the randomized controlled trials. The most commonly used medications were
for cardiovascular or GI disorders and analgesics opioids and non-opioids, such as:

¢ propionic acid (or acetic) derivatives and coxibs

e HMG-CoA reductase inhibitors, ACE inhibitors, platelet aggregation inhibitors

(excluding heparin), calcium channel blockers and selective beta blockers

¢ proton pump inhibitors -

¢ multivitamins

¢ other opioids

Concurrent medications: Approximately 68% of patients in placebo-controlled trials, 81% of
patients in the active-controlled trial, and 76-79% of patients in the open-label trials took
concomitant medications at any time during the studies, mostly for cardiovascular disorders or
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Analgesics for chronic pain were not allowed during three pivotal trials. Acetaminophen was
allowed in Study MDT3-005 for acute pain but was limited to short-acting acetaminophen
product (dosage was not specified); dosing was allowed for up to three consecutive days with
closely monitoring by investigator. In studies MDT3-002 and MDT3-003, no any pain
medication was permitted; patients with intolerable pain could be withdrawn.

During the open-label long-term safety trials, patients whose pain was not well controlled to 300
or 400 mg Tramadol OAD could take acetaminophen (dose and duration were not specified) in
Study MDT3-001-E1-Al, and pain medication (not specified) for medical conditions other than
OA could be allowed after consulting with the investigator. A

Table 7p. Baseline characteristics of study population enrolled in randomized controlled trisls
(Adapted from the applicant’s Table 2.7.4.1.3-1)

- AN studies / Al
(]
12-Wouk Placehe-Contrelied Studies c«nulu -
Piacehe | 100mg  200mg  30mg | Overad
Active .
e N e | rete L meys | epe
‘Geade? n
Male 25082%) | 6@ 110056 e | G5O | Mo MI(4I%)
Female ABEIN) | 13000 201 (6400 ITIELTG | M@1%) | 181 (410 260 (65.7%)
Ethalc Origin » (%)
Caucssion SR [ 15T 252001.0% vy | sTro) | 218 coey 1092 (83.4%)
Hispanis GO | 30109  ISUIIN AN | 114(104%) . 114 (8.7%)
Plack o003% | BN W@  904% | BOM - B (6%
Asion se%) | sasm 206 SEIN | RAI% . 12(09%)
Other 7(1.0%) 2(0.9%) 2(0.6%) 4(0.9%) 800.7%. - 8(0.6%)
Age (years)
Mean: SD 61 k10 6139 6las 6149 149 6249 149
©. 02 0.7 EX Y ) 39,80 4,73 39,2

Netolel nuinber of paticnss in group; a=mumber of patients i subgroup with noa-missing dats.

T oead of Tramadel Conramid® OAD reamment groupe (108 g, 200 g sad 300 mg) fraen MDT3.002, MDT3-083 sné MDT3-003 (Doar-
sponifis data from MDT3I-003 include Maiutenance Period only while Overl] Active inaludes the entirs Double-Blind Phase).

% Total of Tramadel Conwasnid® OAD eansent groups {100 mg. 200 mg. 300 1eg and 400 mg) from MDTI-0PVE! (Tramedel BID gronp

«achuded),
O Townl of Tramadel Contramid® OAD tresament grougs flom MDT3-002, MDT3-303, MDT3-005 asd MDT3-00ME! (Tramade! DID group

sud plasshe not incinded). .
Soarce: Climical Siucy Reports MDYT3-002. MDT3-003, MDT3-005 ond MDT3-001/51, Sretistical Takle 3.1.1

Appears This Way
On Qriginal
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Table 7q. Baseline characteristics of stedy populstion enrolled in open-label trials
(Adapted from the applicant’s Table 2.7.4.1.3-2)

_Tramedsl Contramid® OAD®
200 mg 3600 mg 40mg
Nel4l N2 N2
Gender n (%)
Male 18 (12.8%) 71(154%) 4 (16.0%)
Female 123 (87.2%) 391(84.6%) 21 (84.0%)
Ethnic Origin n (%)
Caucasian 141 (160%) 462 (100%) 25 (100%)
Age(years)
Mean (4SD) 609 61+9 5911
42,74 40,75 40,75

Netotal sumber of patients in group; =numbsr of patients in subgroap with non-missing dats
™ Two patieats an Study MDT3-001-E1-A1 who received Tramadol Contramid® OAD 100 mg

in violation of the protocol are not included. .
Sowrce: Clinical Study Reports MDT3-004 and MDT3-001-E1-Al, Statistical Table 2.1.1

7.2.1.3 Extent of exposure (dose/duration)

A total of 3269 subjects were enrolled in all clinical studies, including 2145 OA patients from
three pivotal trials, 431 OA patients from one active-controlled trial (238 of them had 9-month
open-label extension treatment), 630 patients from the open-label long-term (up to 12 month)
trials, and 301 healthy subjects (treated with a single dose of Tramadol OAD) from the 12 Phase
1 trials (Table 7r-1 and Table 7r-2).

Overall patient exposure to Tramadol OAD (i.e., at least one dose of 100 to 400 mg) during the
Phase 3 trials was 1939 patients (Table 7r-1), including 1095 from the three placebo-controlled
trials (548 were treated with Tramadol OAD 300 mg), 215 from the active-controlled trial (53 on
Tramadol OAD 300 mg and 21 on Tramadol OAD 400 mg), and 630 from the open-label trials.

A total of 663 patients treated with Tramadol OAD were 65 years and older, including 534
during the 12-week studies and 129 in the open-label studies (> 6 months). The patient age was
further stratified to > 75 years in study MDT3-005 (but not in studies MDT3-001, 002, -003 and
-004), in which 38 patients received the open-label Tramadol OAD treatment without previously
entering the double-blind phase, and 30 patients were treated with Tramadol OAD during the 12-
week maintenance period of the double-blind phase (r=17 on placebo).

After excluding dropouts, the number of patients who completed 12 weeks of treatment with
Tramadol OAD 100-400 mg was 844 patients (400 patients on 300 mg); and 493 patients
completed at least 6-month treatment with 300 mg (243 of them continued to 12 months) (Table
7r-2). :
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Table 7r-1. Overall patient exposure (the Safety Population) during Phase 1 and Phase 3 trials

Phase I (PK) Trials
ingle 42“)! 301 50 262 86 48 301+
Placebo-controlled Trial 2148 668 216 330 S48 1095
MDT3-002 565 227 110 113 115 338
MDT3-003 552 227 106 111 108 325
MDT3-005 1028 214 106 325 432¢
Active-controlled Trial
MDT3-001-E1 431 | (216)¢ 33 9 53 21 215

* All healthy subjects; some subjects were treated with more than one dose levels (cross-over design).
1 Including patients whose optimum dose was not available after Titration (dropouts). In Study MDT3-005, a total
of 1028 patients were enrolled and entered the open-label treatment phase; 646 patients were then randomized to
placebo (n=214) and Tramado! OAD (n=432) groups; and 332 patients who received Tramadol OAD treatment
during the open-label phase but were not randomized to the double-blind phase.

1 The patients in the active-controiled trial were treated with active comparator Tramadol BID (Topelgic LP).

Table 7r-2. Patient actual exposure (completed treatment) during Phase 3 trials
Randomized trials

Placebo-controlled
12-week treatment
MDT3-002 110 113 115 227 64 60 54 144
MDT3-003 106 111 108 227 62 65 50 134
MDT3-005 107 325 214 ' 73 255 165
MDT3-001-E1 431 <28 82 41 13
__Total | 181 150 400 13 443

2 6 Months 129 | 3@ 24 493
MDT3-001-E1-Al 238 129 63 24 218
MDT3-004 392 278 275
12 Months Q| [ 243
MDT3.001-E1-Al | 43 24 s 75
MDT3-004 I 168 163
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Placebo-controlled trials: During the three placebo-controlled trials, 1095 patients were treated
Wwith at least one dose of Tramadol OAD from dose 100 to 300 mg for up to 12 weeks (plus
Titration for 1-2 weeks). Approximately 50% (n=548) of them were exposed to 300 mg
Tramadol OAD. A total of 668 patients were treated with placebo.

Active-controlled trial: During the one active-controlled trial, 215 patients took Tramadol OAD
100-400 mg for up to 12 weeks (plus up to 2-week Titration); approximately 44% on 200 mg,
25% on 300 mg and 10% on 400 mg for up to 12 weceks.

Open-label trials: During the two open-label long-term safety trials, a total of 493 patients were
exposed to Tramadol OAD 200-400 mg for up to 12 months; of which 340 patients were on 300
mg Tramadol for 6 months and 192 of them continued on the same dose for 12 months.

However, the 12-month data from the 9-month open-label extension, MDT3-001-E1-A1, may
not reflect a true 12-month Tramadol OAD exposure because patients from Tramadol BID group
who entered the 9-month trial should have had only 9 months on Tramadol OAD. The applicant
did not address this in the submission’s data analysis.

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

7.2.2.1 Other studies

Information on adverse reactions presented in the labeling of Ultram ER (NDA 21-692) and
Ultram (NDA 20-281) was used as a secondary clinical data source for comparison with
Tramadol OAD (sec the Appendix Section 10.3 for details).

The overall safety profile established from placebo-controlled trials and open-label long-term
trials on Tramadol OAD in this NDA was comparable to Ultram and Ultram ER.

7.2.2.2 Postmarketing experience

There was about 1-year postmarketing experience with this product outside US (Europe and
Mexico). The postmarketing surveillance on this product and other tramadol products was
conducted by the Office of Drug Safety, CDER and results are pending at the time of this review.

7223 Literature

Literature search and review were conducted to assess serotonin syndrome associated with
Tramadeol products, this included search ARES database.

Clearly, Tramadol increases the serotonin syndrome (SS) risk when used with SSRI, SSNRI or
MAOI products, overdosed (including dose-dumping of tramadol ER form), or taken by patients
who were CYP2D6 polymorphic (major metabolism enzyme for Tramadol). There were no
typical SS case reports in this NDA, most likely due to exclusion of all potential drug-drug
interaction factors during patient enroliment.
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7.2.3 Adequacy of Overall Clinical Experience

®  Number of subjects: a total of 2240 human subjects were exposed to Tramadol OAD
during the clinical development:

© 301 health subjects were from 11 Phase 1 PK trials, with single dose exposure
o 1939 patients with OA of the knee from six Phase 3 trials

¢ Dose and duration: Tramadol OAD at dose of 100-400 mg was tested during the clinical
development, mostly with 200 mg and 300 mg. The proposed labeling dose regimen is up
to 300 mg Tramadol OAD once a day.

o A total of 601 patients (548 from the placebo-controlled trial and 53 from active-
controlled trial) were exposed to 300 mg Tramadol OAD for up to 12 weeks.

o A total of 340 patients took 300 mg Tramadol for 6 months and 192 of them
continued for 12 months.

o Elderly: Approximately 40% (n=663) of study population was patients aged > 65 years
during the Phase 3 trials.

Therefore, the size of the safety database for Tramadol OAD submitted in this NDA appears
adequate according to ICH criteria.

7.2.4 Adequacy of Special Animal and/or In Vitro Testing
There were no special pharmacology/toxicology studies submitted in this NDA.
7.2.5 Adequacy of Routine Clinical Testing

The routine clinical testing of the study population in this NDA, including monitoring of vital
signs, physical examination, clinical laboratory testing, and eliciting AE data appear adequate.

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

Comparative PK studies (using Ultram as a reference) and drug-food interaction studies
(including in vitro dose-dumping test with alcohol) were conducted during the Phase 1 trials. See
Section 5 of this review and the Biopharm review for details.

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

The serious risks of tramadol-associated opioid and non-opioid effects are well known, including

respirstory depression, interaction with CBS depressants, withdrawal symptoms/physical
dependence, s¢izure and serotonin syndrome. However, Tramadol OAD is a novel formulation

with Contramid (a controlied release formation) and additional risks may occur. The applicant
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made appropriate efforts, as based on the study design and conduct, to avoid or detect expected
adverse events associated with tramadol. For example, studies excluded all potential drug-drug
interaction that may potentially induce seizure and serotonin syndrome. No new safety signals or
AEs with higher severity were observed during the clinical development of Tramadol OAD as
compared to the approved tramadol products. '

7.2.8 Assessment of Quality and Completeness of Data

As a 505(b}(2) application, the safety data provided in each of six Phase 3 trials were generally
acceptable in quality to conduct the safety review. However, the following issues in the
submission impacted analyses of the safety data:

¢ An integrated safety dataset for all clinical trials were not submitted.

e Variables for similar datasets (c.g., adverse events) were inconsistent across individual
clinical trials, thereby making integration of these datasets difficult.

e Study medication and dose information .were not clearly coded or presented in the AE
datasets, particularly for studies MDT3-005, MDT3-004 and MDT3-001.

e CRFs for dropouts due to reasons other than AEs and treatment failure, such as. dropouts
due to “patient request”, “investigator’s initiation” and “admmlstratwe” were not provided
in the original NDA submission.

¢ In the updated Summary of Clinical Safety, data from placebo groups were missing in
several summary tables, for example, Table 2.7.4.7.1-28 and many others.

e SAEs across all trials were not appropriately summarized and analyzed in the updated
Summary of Clinical Safety. Instead, a brief description was provided. SAEs from the
placebo treatment groups were not presented in the SAE list table.

¢ There were no comparisons of the safety profile made between Tramadol OAD and
approved tramadol products, such as Ultram and Ultram ER.

¢ Headache was experienced by > 5% of patient treated with Tramadol OAD across all trials,
but it was not included in the list of common AEs.

¢ The applicant did not discuss in the submission why the incidence of common AEs was
much higher in the studies conducted in Europe (studies MDT3-001 and MDT3-004) than
in the placcbo-controllied trials primarily conducted in US.
7.2.9 Additional Submissions, Including Safety Update

The following additional submissions were received during the review process and have been
incorporated into the safety evaluation of this NDA:
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e The 120-day safety update was submitted on March 28, 2006.

e The third pivotal trial, MDT3-005, was submitted on May 30, 2006 (6 months after the
initial NDA submission).

¢ The updated Summary of Clinical Safety, which included data from study MDT3-005,
was submitted on June 12, 2006.

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

The majority of common AEs experienced by >5% of patients were related to Tramadol OAD
treatment, which mainly determined by temporal relationship with the treatment,
pharmacological rationale and expectation from safety profile of approved tramadol products.

There were no new safety signals associated with Tramadol OAD identified during the clinical
development.

7.4 General Methodology
7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

7.4.1.1 Pooled data vs. individual study data

The data presented in Sections 7.1-7.3 were based on the individual trial reviews, together with
the applicant’s updated Summary of Clinical Safety. The applicant did not submit an integrated
safety dataset with the Summary of Clinical Safety. Where there was inconsistency between the
Summary and individual trial reports, the datasets from the individual trials were analyzed using
the JMP program for verification. The results from the JMP analyses were used for conclusions
in this review. For example, the SAE data in the applicant’s Summary were different from the
individual reports. The final data resulted from reanalysis of datasets of individual trials.

The safety data were processed and analyzed using a similar approach as the applicant presented
in the Updated Summary of Clinical Safety. The pooled safety data were stratified based on
study design: placebo-controlled trials, active-controlled trials and open-label long-term trials.
Patients who experienced AEs were combined from each type of trials and used as the
numerator. The incidences were calculated using the pooled patients who received at least one
dose during the trial as the denominator.

7.4.1.2 Combining data
See Section 7.4.11
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7.4.2 Explorations for Predictive Factors

7.42.1 Explorations for dose dependency for adverse findings

The common AEs in the trials tested with different dose levels of Tramadol OAD showed dose-
dependent increase in incidence of patients from 100 mg to 400 mg Tramadol OAD. This was
consistent with findings from the approved Tramadol products.

74.2.2 Explorations for time dependency for adverse findings -
The common AEs occurred mostly within one week after dosing and last less than one month.

7.42.3 Explorations for drug-demographic interactions

There were no remarkable drug-demographic interactions, including gender, age (< 65 years and
> 65 years), BMI and cthnics. The incidence of some common AEs tended to be higher in elderly
(age > 65 years), for example, constipation, which were showed in both Tramadol OA and

placebo groups.
7.42.4 Explorations for drug-disease interactions

There were no remarkable drug-disease interactions associated wiﬁ the common AEs observed
during the 12-weck randomized controlled trials and 12-month open-label trials. However, any
diseases that may potentially interact with Tramadol OAD were excluded during subject
selection.

7.4.2.5 Explorations for drug-drug interactions

There were no remarkable drug-drug interactions associated with the common AEs observed
during the 12-week randomized controlled trials and 12-month open-label trials. However, any
therapeutic agents that may potentially interact with Tramadol OAD were excluded durmg
subject selection.

' 743 Causality Determination

The causality of any AEs associated with the study medication was detcrmmdbytcmponl
relationship, underlying medical conditions and medications, and previous experience with
appmved tramado! products. The gmdelme that the applicant used to assess the causality is listed
in the following table 7w, which is generally acceptable for products filed under 505(b)2)

regulation.
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Tabie 7w. Gnidellneforaiaumutofeamlnhﬂonshipﬁetwm an AE and the study medication
(Applicant’s Table 9.5.1.3.38.8-1 of Study MDT3-005 report)

conun:;:i;nm;m study | A | Thesventcould clearly | A | The event was not listed
Notrelated | - 0 b Y | N | be linked to another N | in the investigator’s
relationship in time. D | underlying cause. D | brochure.
Possibly m""b':'mfl:"é’::ﬁ'ﬁf A | The event could not A | The event was not listed
related event and consumption | N | clearly be linked to N | in the investigator’s
of the study medication. D | another underlying cause. | D | brochure.
' _ The event could not
Probebly A ompora relutionship | A | clearly be linked to A | The event was listed in
related event and consumption | | | 2tother underlying cause | N | the investigator’s
of the study m edlc;':?m D | or to the study D | brochure.
— medication.
3"&".’ w,:my A | The underlyingcause - | o | The event was listed in
Definitely 1 ipo m’ : N | clearly the study was R | the investigator's
medication. ‘ D | medication. brochure.

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

Tramadol OAD was studied in three Phase 3 efficacy trials at doses of 100, 200 and 300 mg
(MDA3-002 and MDT3-003), and doses of 200 mg and 300 mg (MDT3-005). A dose titration
was used in all Phase 3 trials with the following titration regimen: 100 mg qd x2 day and 200 mg
qd x3 days then 300 mg qd in studies MDT3-002 and -003, and 100 mg qd x3 days and 200 mg
qd x5 days then 300 mg qd x6 days in study MDT3-005. The dosing regimen tested in the
pivotal trials is consistent with the dosing instruction in the proposed labeling.

8.2 Drug-Drug Interactions

Drug interactions with Tramadol OAD were not studied in this NDA. However, it is well known
that tramadol interacts with many other drugs (through CYP2D6 and CYP3A4 metabolism
pathways) or via pharmacodynamic effects (through serotonergic activity, with resultant seizure
and serotonin syndrome). Using the 505(b)(2) mechanism,

-

R

8.3 Special Populstions

Tramadol Contramid OAD was not specifically studied in special populations (geriatric,
pediatric, renal or hepatic impaired patients). However, in the six Phase 3 trials, approximately

70

b(4)



NDA 21-745/N-000 Clinical Review
Tramado] Contramid OAD Jin Chen

40% of patients were aged > 65 years, and no remarkable differences in clinical outcomes
(efficacy and safety) between patients aged > 65 year and < 65 years were noted. The applicant
adapted the language from the labeling of Ultram to describe effects and dosing of Tramadol
OAD in special population.

8.4. Pediatrics
Tramadol Contramid OAD was not studied in pediatric patients.

The applicant has requested a pediatric deferral based on Section 505B(a)(3)}(AXi) of the
Pediatric Research Equity Act (PREA). The basis for the deferral is that the product is ready for
approval for use in adults, and pediatric studies have not yet been completed. At the pre-NDA
meeting of February 25, 2004, the Division agreed to a deferral of pediatric studies for Tramadol
OAD until after approval of this NDA.

The applicant has also requested a partial waiver for pediatric studies in infants —

———— pased on Section 505B(a)(4)(B)(iii) of PREA. The basis for this request is that the drug b(4)
product does not represent a meaningful therapeutic benefit for pediatric patients —

— and it is unlikely to be used by a substantial number of patients in this age group.

8.5 Advisory Committee Meeting
An advisory committee meeting regarding this NDA was not indicated.

8.6 Literature Review

No separate literature review was performed in the clinical review of this NDA.

8.7 Postmarketing Risk Management Plan

The applicant did not submit a postmarketing risk management plan, but has conveyed potential
risks of treatment in the proposed labeling. _ _

There were no new safety signals identified during the clinical development on Tramadol
Contramid OAD as compared to the approved tramadol products. The office of Drug Safety
(ODS) was consulted and concluded that there are no unique safety issues with this product for
which a Risk Minimization Action Plan (RiskMAP) to minimize risk normally would be
associated.

ODS slso noted that tramadol products, marketed for approximately 11 years, to date have not

required risk management tools beyond standard product labeling and routine post-marketing
safety surveillance.
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8.8 Other Relevant Materials

None

9 OVERALL ASSESSMENT

9.1 Conclusions

Efficacy: The applicant concluded that two of three pivotal trials (MDT3-003 and MDT3-005)
on Tramadol OAD were statistically successful in demonstrating the analgesic effectiveness of
Tramadol OAD 300 mg or 200 mg in patients with moderate to severe pain due to the knee
osteoarthritis. This conclusion was made from the primary efficacy analyses of the full analysis
population (patients receiving > 1 dose with > 1 post-baseline assessment), with LOCF
imputation for missing data due to carly dropouts.The primary efficacy endpoints were percent
change from baseline to the end of treatment in WOMAC Pain Score and Patient Global Rating
of Pain Relief (MDT3-003) and Pain intensity on 11-point NRS (MDT3-005).

However, BOCF imputation for missing data due to dropouts and a continuous responder
analysis (defining dropouts as non-responders) show no statistically analgesic supcnonty of
Tramadol OAD to placebo for both studies MDT3-003 and MDT3-005. BOCF is generally
conservative alternative analysis method to test the impact of dropouts on amlgeslc outcome for
pain trials, and is the most commonly used for sensitivity analysis on handling missing data. The
continuous responder analysis describes the response profile of an analgesic. Both analyses are
required by the Division as alternatives for primary efficacy analyses compare group mean
outcomes or that incorpoerate a less conservative data imputation method such as LOCF.

In addition, the LOCF-based superiority of Tramadol OAD to placebo was too small to be
clinically meaningful in context of benefit and risk ratio of tramadol. The difference in percent
pain improvement between Tramadol OAD 300 mg and placebo was 13% based on WOAMC
Pain score in Study MDT3-003 and 7% based on PI-NRS in Study MDT3-005.

Safety: No new safety signals associated with Tramadol Contramid OAD were identified during
the clinical development program and the same safety profile as compared to the approved
tramadol products. The safety assessment was based on evaluation of the safety database
established from the six Phase 3 trials, which included a total of 1939 patients treated with at
least one dose of Tramadol OAD 100 to 400 mg; the actual exposure was 1337 patients,
including 844 patients who completed 12-week treatment (400 patients on 300 mg), and 493
patients who completed at least 6-month treatment with 300 mg (243 of them continued to 12
months).

9.2 Recommendation on Regulatory Action
The applicant did not provide sufficient evidence of efficacy in this NDA to support Tramadol

OAD for the proposed indication. TheNDA should not be approved at this review cycle because
of the following deﬁclencm

n
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The analgesic effects of Tramadol OAD demonstrated in two of three pivotal trials, as the
applicant claimed, were based on the LOCF imputation method to handle the missing data due to
dropouts. However, the analgesic superiority of Tramadol OAD over placebo is not statistically
supported by sensitivity tests using conservative BOCF imputation method for dropouts and the
continuous responder analyses (defining dropouts as non-responder). In addition, the LOCF-
based superiority of Tramadol OAD to placebo in pain improvement was marginal and may not
be clinically meaningful in context of risk/benefit ratio.

9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity
Referred to Section 8.9

9.3.2 Required Phase 4 Commitments

No phase 4 commitments are required at this review cycle.

9.3.3 Other Phase 4 Requests
Therg are no other phase 4 requests at this review cycle.

9.4 Labeling Review

The applicant proposed two trade names which were rejected by DMETS. The new trade name is
under proposal.

The major changes that the applicant should make in the next review cycle are with respect to the
efficacy data in the Clinical Studies section. In next review cycle, the applicant should be
advised that results from placebo treatment should be presented with the Tramadol OAD
treatment. Results that show no statistically significant differences between Tramadol OAD and
placebo should be clearly indicated “not statistically significant” or should not be presented.

The information presented urider Adverse Reactions section is inconsistent with the reviewer’s
analysis on the extent of exposure. The common and less common AEs that the applicant
presented are only those with presumed causal relationship to the treatment, which is
inappropriate. The AEs regardless of causality should be presented in the common AE table, and
listed under less common AEs.

9.5 Comments to Applicant

1. Resuits from-the LOCF-based efficacy analysis are not statistically supported by BOCF
imputation methods and-continuous responder analysis for both studies MDT3-003 and
MDT3-005 :
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2. Further efficacy study is recommended with the following considerations for the study
design:

a. Different pain populations

b. Flexible dose to minimize dropouts due to AEs and/or lack of efficacy

¢. Alternative dosing regimen to compensate the low plasma level of tramadol of 9-
hour window (as compared to Ultram) and_——; ER form of tramadol in the final
tablets

d. Using Tramadol OAD 300 mg tablets produced from the new manufacture sites

e. Patients should be instructed to take around breakfast time (because of the food
interaction). -

3. Other issues/comments:
a. Integrated safety dataset from all phase 3 clinical trials should be submitted.
b. Variables among datasets should be consistent across trials.
¢. Across county comparison of major efficacy endpoints in Study MDT3-005 should
be performed.

Appears This Way
On Criginal

74
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10 APPENDICES
10.1 Review of Individual Study Reports
10.1.1 Stady MDT3-002

TITLE: A four-arm study comparing the analgesic efficacy and safety of Tramadol Once a Day
100, 200, 300 mg versus placebo for the treatment of pain due to Osteoarthritis of the knee

Study Period: January 24 to August 15, 2003
CRO: r -
, C o b(4)
OBJECTIVES
Primary:

To compare the efficacy of Tramadol OAD 100, 200 and 300 mg vs. placebo in the treatment of
pain due to the knee OA for up to 14 weeks .

Secondary:
To compamthesafctyandbeneﬁtof’l’mmado] OAD 100 200 and 300 mg vs. placebo in the
treatment of pain due to the knee OA

STUDY LOCATION
USA, a total of 75 study sites

 STUDY DESIGN AND PROCEDURE

This was a multicenter, randomized, double-blind, double-dummy, placebo-controlled, and
parallel group trial. The study population was adult patients with confirmed, symptomatic OA of
the knee. A total of 520 patients were to be enrolled and randomized to four groups at ratio of
1:1:1:2 (100 patients each of three dose groups of Tramadol OAD and 220 patients in the
placebo).

The trial consisted of three phses Baseline, Run-in and Maintenance. After baseline screening
and randomization, the subjects received the run-in (titration) treatment for up to 5 days followed
by Mlnmnmee dosing (12 weeks) with Tramadol OAD or placebo as follows:
group: 100 mg of Tramadol OAD for both Run-in period (0-day Run-in) and the
Mmmmmepemd
e 200-mg group: 100 mg of Tramadol OAD for 2 days (2-day Run-in) and then 200 mg for
Maintenance
¢ 300-mg group: 100 mg of Tramadel OAD for 2 days followed by 200 mg for 3 days (5-
dayRm-m)aadthcn 300 mg for Maintenance (one loemgabletandoneZOOmgtablet)
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: placebo tablets for the entire Run-in and Maintenance.

There were 4 visits to a study site during 12-weck Maintenance treatment: week 0 (visit 2, the
first day of Maintenance dose, week 3 (visit 3), week 6 (visit 4) and week 12 (visit 5) post. [ 7%
visit I was the baseline screeming).

The primary efficacy analysis was based on the three co-primary endpoints, percent change from
baseline to end of treatment (with LOCF) in #OMAC Pain score, WOMAC fiunction score and
Average of FPuartent Global Ratings of Pain A’elzsf Safety assessment included physical
examination, clinical laboratory testing, vital signs, adverse event (AE) monitoring and
concomitant medication.

s

Subject Selection

Inclusion criteria

1) Males or females, 40 - 75 years of age

2) Moderate to severe OA of the knee according to the ACR criteria:
e Current knee pain.
e <30 minutes of morning stiffhess with or without crepitus on active motion
¢ Confirmation by either arthroscopy or radiology report (X-rays showmg osteophytes,

joint space narrowing or subchondral sclerosis ) within 5 years prior to the study :

e CPR<8 ug/mi or ESR <40 mm/hour
e WOMAC Pain Subscale Total Score > 150 mm at baseline

3) BMI<38

Exclusion criteria

1) Known rheumatoid arthritis or any other rheumatoid disease.

2)  Secondary arthritis i.e. any of the following: septic arthritis, inflammatory joint disease,
gout, pseudogout, Paget's disease, joint fracture, acromegaly, fibromyalgia, Wilson's
disease, Ochronosis, Haemochromatosis, Osteoondromatosis, heritable arthritic disorders,
or collagen gene mutations.

3) Evidence of effusion greater than 15 ml upon physical examination at baseline

4) Major iliness requiring hospitalization during the 3 months before commencement of the
screening period.

5) Unwillingness to cease taking analgesics for OA pain or any other concomitant pain or
OA medications

6) Previous failure or discontinuation (due to AEs) of tramadol HCI therapy.

7)  Treatment within the last 3 weeks with any of the following medications: monoamine
oxidase mhibnors, tricyclic antidepressants and other tricyclic compounds (e.g.
cyclobenzaprine, promethnazmc), neuroleptics, selective serotonin reuptake inhibitors, or
other dmgs whlch reduce seizure threshold.

8) Treatment with another investigational agent within tbe last 30 days.

9) A history of seizure disorder other than infantile febrile seizures.

10) Prwwusmcmmtopioiddependmmwmsubﬂmccahmeordepmc, other
than nicotine

11) Bowel discase causing malabaorptwn
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12) Significant Liver Discase (defined as active hepatitis or liver enzymes > 3x ULN)

13) Significant renal disease (defined as creatinine clearance < 30 mL/min as estimated by
the method of Levey et al., 1999)

14)  Allergy or an adverse reaction to Tramadol or any structurally similar drugs (e.g. opiates)

Rescue medication

No rescue medication for pain due to OA was permitted during the study. Patients with
intolerable pain could be withdrawn; the reason for withdrawal was recorded as treatment failure.

Concomitant Medication

¢ Patient could take Nytol (Valerian) for sleep disturbances.

e Patients could not take sedative hypnotics, topical preparations/medications and
anesthetics and/or muscle relaxants; or these had to be stopped for > 5x half-life before
Visit 1 (R1).

¢ Herbal remedies, such as glucosamine sulphate and chondroitin sulphate, were to be
washed out (per7od was not specfied) and not taken during the trial.

¢ Patients with previous intra-articular corticosteroid injection were to wait for at least 2
month prior to entering the study; additional waiting month for viscous injections.

e Patients under low-dose ASA for cardioprotection with stable dose >3 months were to
continue at the same dose. .

~e Patients under physical therapy had to be on a stable regimen for > 3 months.

e Medication for tramadol-associated AEs: dimenhydrinate/Dramamine for nausea and
psyllium hydrophilic mucilloids, docusate sodium, sennosxdes for constipation, or other
medications for AEs were collected in CRFs.

ﬁﬂh«y Measures

¢ WOMAC Index: 3 subscales - Pain, Stiffness and Physical function on 100-mm VAS
¢ 24-Hour Pain Rating Questionnaire: A self-administrated questionnaire on VAS rating of
thekneepamof24 hours prior to the study visit: lunchtime, bedtime and right before the
- morning dose on the visit day
* Physician and Patients Global Ratings: Rating of overall OA pain relief using the Likert-
scale: “very effective”, “effective” or ineffective” during the Maintenance Phase (4 visits).

Safety Measures

® Physical examination: Vital sign at all visits; body system examination including
inspection of the knee (palpation and mobilization) at baseline and the end of study

o  Clinical laboratory testing: hematology, biochemistry and urinalysis at baseline and end of
study

¢ AE Monitoring: throughout the duration of the study with MedDRA coding.

Statistical Analysis
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Analysis populations:
e Safety Population: all randomized patients who received at least one dose of the study
medication

e Full analysis population: all randomized patients who received at least one dose of the
study medication and had at least one post-baseline assessment of any functional scale.
This was used for primary efficacy analysis.

e Per protocol population: all patients of the full analysis population wnthout no major
protocol deviations and with a rating of the primary efficacy variables at the end of the

study

Primary efficacy analysis: Three co-primary endpoints
¢ % change in WOMAC pain score from baseline to the end of treatment (week 12)
¢ % change in Physical Function Score from baseline to the end of treatment (week 12)
® Average of Patient Global Rating of Pain at visits 2-5 (12-week maintenance period)
LOCF (last observation carried forward) was used for imputation of missing data due to early

dropouts.

Secondary efficacy analysis:
e % difference in pain between baseline and each visit
* % difference in physical function subscale score between baseline and each visit
¢ multiple-dose effect evaluation by 24-hour pain questionnaire
e Average of the Physician Global Ratings of Pain Relief during Maintenance phase

Sample size: A total of 520 patients was planned for enroliment and randomized to three
tramadol OAD dose groups and placebo at ratio of 1:1:1:2, with the following assumptions:
e Minimal change in primary efficacy variables from baseline considered clinically
significant: 15%
e SD=25%
Power = 90%
Expected dropout rate: 30% in tramadol groups and 65-70% in placebo

Others

e Superiority analysis of each primary efficacy endpoint between tramadol OAD 100, 200
and 300 mg vs. placebo, tested by 2-way ANCOVA.

e Multiplicity (type I error) due to multiple comparison of trestments (tramadol OAD 100,
200, 300 mg vs. placebo) was adjusted by the Holm-Bonferroni method. There was no
multiplicity adjustment on the multiple primary variables (co-primary endpoints).

¢ No inter-/intra-center analyses were performed duc to the higher number of centers (75
sites) and the small number of patients per center (1/3 centers enrolled < S patients). Three
“pseudo-centers” were created by grouping centers according to geographical regions
(western, central and castern) and results were presented in appendix of the report.
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Protocol Amendment

¢ The protocol was amended on Jan 14, 2003: arthroscopy or radiology performed within 5
years of the assessment visit were accepted rather than within 1 year as originally
designed (she goplicant did nor mention if there was an agreement from the Division).

e No adjustment on center effects due to >1/3 of centers had enrolled < 5 patients, as per
Feb 2004 meeting (1414 the Division?).

RESULTS
Subject Disposition

A total of 565 patients were enrolled and randomized to the foilowing four groups: Trmnadoi
OAD 100 mg, 200 mg, 300 mg and Placebo (Table 1)

The overall dropout was 47% in the Tramadol OAD groups (n=160) and 37% in the placebo
group. Approximately third of dropouts occurred during the Run-in/titration Phase.

The main reasons for discontinuation from the trial were adverse events (24% of patients on
Tramadol OAD vs. 4% on Placcbo) and lack of efficacy (13% of patients on Tramadol OAD vs.
23% on Placebo) (Table 1).

Table 1. Patient Disposition
Ef'ff’"f"i:ﬁ 110 13 115 338 227 565
Dropout,n(%) | 46¢42%) | s347%) | 61(53%) | 160(am%) | 83G7™%) | 24343%)
Adverseevent | 22 20%) | 19(17%) | 41(36%) | 82 (24%) 10 (4%) 92 (16%)
Lackof efficacy | 17(15%) | 15(13%) | 13(11%) | 45(3% | 52(23%) | 97(17%)
Other® | 7(6%) | 19(17%) 7(6% | 33(10%) 200%) | $36%

* Other includes dropouts due to “patient request” and “investigator’s initiation”.

Baseline Characteristics

Demographics:

- Overall, there were no remarkable differences among the four groups with respect to gender
(60% females), age (mean=60 years), BMI (mean=31) and ethnic origin (78% Caucasian) for the
Full Analysis population (Table 2).



NDA 21-745/N-000

Tramadol Contramid OAD
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(Adapted from the applicant’s Table 11.2.1.1-1)
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Male | 45(41%) 47 (43%) 43 (38%) 87 (38%) 222 (40%)
Female | 64 (59%) 63 (57%) 70 (62%) 139 (62%) 336 (60%)
Age (year)
Mean+ SD | 60+9 608 61+10 6110 609
Median | 61 59 62 62 62
Range | 40-75 40-74 40-76 41-80 40-80
Age group n(%)
<65 years | 69 (63%) 75 (68%) 64 (57%) 138 (61%) 346 (62%)
. > 65years | 40 (37%) 35 (32%) 49 (43%) 88 (39%) 212 (38%)
Ethnic n(%) '
Asian | 3 (3%) 1(0.9%) 2(2%) 3(1%) 9 (2%)
Black | 11 (10%) 9(8%) 11 (10%) 31 (14%) 62 (11%)
Caucasian | 83 (76%) 87 (79%) 92 (81%) 176 (718%) | 438 (78%)
Hispanic | 11 (10%) 13 (12%) 8(7%) 15(7%) 47 (8%)
_ Other | 1(0.9%) - - 1(0.4%) 2(0.4%)
BMI (kg/m2)
Mean+SD | 30.5+4.8 30.6%:43 30445 31.2%4.7 308+4.6
Median | 31.2 302 309 32,0 31.2
_Range | 20,1 -39.8 18.4 - 38.7 19.8-41.8 19.6 - 444 18.4-44.4
Baseline Efficacy Parameters:

There were slightly higher WOMAC subscale scores (pain, physical function and stiffness) in the
200-mg and 300-mg tramadol groups than in 100 mg tramadol and placebo groups in the full
analysis population (Table 3).

Past ud Concurrent Medical History

The most common medical history was musculoskeletal and connective tissue disorders (90-
94%) followed by surgical and medical procedure (49-58%), vascular disorders (45-53%),
metabolism and nutrition disorders (37-48%), Gl disorders (37-46%), immune system disorders
(26-37%) and infections and infestations (21-28%). Patients in 100 mg tramadol and placebo
groups tended to have less past and concurrent disorders.



NDA 21-745/N-000
Tramadol Contramid OAD

Clinical Review
Jin Chen

Table 3. Baseline Efficacy Parameters in the Full Analysis (FA) Population
(Adapted from the applicant’s Table 11.2.1.1-2)

WOMAC Pain Score
FA Population 109 110 113 226
Mean+SD | 299.6+814 310.5+96.5 308.7+89.2 302.4 +85.9
Median 294.0 316.5 311.0 304.5
Range 162 - 485 114-495 145 - 495 145 - 494
WOMAC Physical Function Score
FA Population 108 107 112 223
Mean+SD | 10148+3265 | 1089.3+327.7 1062.3 + 333.3 1055.7 + 325.5
Median 1008.0 ” 1166.0 10560 1101.0
Range 144 - 1650 136 - 1674 215-1683 268 - 1677
WOMAC Stiffness Score .
FA Population 109 110 113 225
Mean+SD | 128.1:43.1 135.9+39.3 137.0+43.0 136.6 £ 41.6
Median 132.0 140.5 146.0 140.0
" Range 4-198 18- 199 26-198 15-200
WOMAC Total Score
FA Population 108 107 112 222
Mean+SD | 144214228 | 15.35.1£439.6 | 1509.5+441.1 | 1496.4 +430.1
Median 1429.0 16i5.0 1473.5 1540.0
Range 514-2312 414 -2330 386 - 2373 478 - 2351
24-Hour Pain Rating Questionnaire
At lunch time
FA Population 104 101 102 208
Mean+SD| 56.5%23.5 58.8+254 54.5+285 57.8%23.7
Median 59.5 __610 34.5 60.5
 Range 2-98 3-100 0-98 2-100
FA Population 106 104 108 218
Mean:SD| 57.1+1226 61.7%25.1 55.8+26.3 60.3 +25:7
Median 59.5 66.0 58.5 66.0
 Range 6-97 1-1 2-99 4-100
FA Population 106 104 107__ 217
Mean % SD 57.7+£252 59.3+24.1 55.6 + 26.7 58.5+254
Modian 61.0 62.0 58.0 62,0
Range 2-99 3-98 2-98 4-100
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Prior Medication

Prior-to study entry, the most common medications were NSAIDs (propionic acid derivatives
and coxibs), cardiovascular medicine, and anilides.

The distribution of those medications was slightly different among groups; there were more
patients with coxib (25%) and less patients with anilides (13%) in the 300 mg tramadol group
used coxibs than other tramadol and placebo groups (18% and 22-23%, respectively). However,
there was less imbalance of concomitant medication among the groups (see Concomitant
Medication below).

Baseline Physical Examination

There were no notable differences in overall physical exam (PE) findings at Baseline among
groups, but the musculoskeletal abnormality was slightly higher in placebo group (81%) than
tramadol groups (74-76%).

Applicant’s Efficacy Evaluation

Primary endpoints

The percent changes in the three co-primary endpoints from baseline to end of treatment (week
12) were analyzed for the Full Analysis population using LOCF imputation for missing data due
to early dropouts, as pre-specified in the appheant’s study design. However, because the
proposed indication was for management of chronic pain, the WOMAC Pain score would be the
preferred sole pnmary efficacy endpoint for the study.

EQMAQ&B.S&Q& (Table 4): The % change in WOMAC pain score from baseline to the week
12 was 38% in placebo group and 36-41% in tramadol OAD groups (100, 200 and 300 mg). The
difference among groups was not statistically significant.

ent G ati Pain Relief: (Tables 5a-c): Tramadol OAD 300 mg (but not 100 mg or
200 mg) showed a statxsucally significant difference in the overall pain relief (very effective +
effective) based on median rating (of 4 visits) as compared to placebo (73% vs. 59%, p =
0.0008) after multiplicity adjustment of type I error (2/3). The pain relief tended to be dose-
dependent from 100 to 300 mg and time-dependent in the Tramadol OAD 300 mg group.

However, with BOCF (baseline observation carried forward) imputation. There was no
statistically significant difference in the pain relief at any dose groups of Tramadel OAD as
compared to placebo (Table 4b).



NDA 21-745/N-000 Clinical Review
Tramadol Contramid OAD Jin Chen
Table 4. WOMAC Pain Subseale Score
(Adapted from the applicant’s Table 11.4.1.1.2-1)

“Tramadol OAD Tramadol OAD Tramadol OAD
100 mg 200 mg 300 mg - Plaeebo
[n=109] [n=110) [n=113) {226}

WOMAC Pain Subscale Baseline Score

CON ‘ 109 110 13 236
Mean 4 SD 299.6x 814 31052965 308.7+89.2 302.4+ 35,9
Median 294.0 316.5 310 3045
Min, Max 162, 485 114, 49§ 143, 493 148, 494
WOMAC Paln Spbscale Week 12 Score
N 64 60 5 146
Memn 48D 169241290 176.64 1220 140.1 £1382 15711312
Medisn 140.5 1.0 96,0 1265
Min, Max 0,493 0, 435 3,47 0,463
WOMAGC Pain Subscale Last Individual Visit Scors .

N 107 106 n2 23
Memn 2 3D 19152 42.0 19424 134.6 1791 21375 1889 139.6
Median 168.0 170 147.5 1600
Min, Max 0,493 0, 490. 5,47 0, 497

Total Absoluts Improvement'

(Basclipe - Laat Individul Visi)

N 107 106 12 pva)

- Memn:SD 107.6 4 1383 117441330 129.3+ 1355 11234 1259
Median 121 9.3 n7 . 108
“Min, Max 183, 466 174, 438 256, 38 <137, 419

Percantage tmprovenent from Baseline'

N 107 106 112 223
Mean 28D 3634453 3664409 41.0%44.5 3801417
2% [27.6:449] [28.7:44.8] [326:49.3] [32.5:436]
Medis 420 X 43.0 410
Min, Max -89, 100 75, 100 143,99 -63, 100

Absslute Difference in Percent Improvement Betwesa Active and Plncebs
Bstimans (mean) -L.81 -1.49 291 -

95% C1 [-1L74;8.01] [-10.46 347) [46871269) .
0.7688 0.5591 .

P-Value® 0.7197
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Table Sa. Patient Global Rating of Pain Relief in Full Analysis Population
(Applicant’s Table 11.4.1.1.1-1)

,,,,m ' p.,ma wmmuu Medied ’_'v.,“:

o2 0’;-’4 Ve V). visit _oating’

Tramadel OAD 100 tng (v=109]

Very effsctive IB52%)  19(B2%) 17(233%) 19QIIN) 6N 1907.6%)

Effective 53(33.9%) BN NN JETT HEAMY S0EEIN)

Inafhctive 31(3L3I%  I18(220%) 1T(3N ISQUAN)  38ES2N 39(36.1%) 01174 0.1032
Tramadet OAD 200 mg (we110]

Very effuctive 10 (L0.6%) 144189%) 15(0.5% 2OSTH)  20083% 16 (14.7%)

Effective S(MIN)  B(RIN) 3076  36(NOW) 52T 56(514%) ‘

Ineffective 19(202%) 17 (23.0%) 18 20.6%) BE3K 7@ T 00366 0.0920
Tramadol OAD 300 mg [w=113] . _

Very efestive 23 25.6%) 20AN)  23(500%) BEASIN)  60LES  26(23.0%)

Efltive 49 (54.45%) 33 (51.6%) 21 (37.9%) 3 {31.3%) 46 (40.7%) 36 (89.6%)

Iineffetive 18 (20.0%) 2(14.1%) 7(12.5%) TI%) 31.Q7.4%) 31(274%) 0.0008 0.0008
Placobs [oe226) .

Very sfboctive 1002% AT 4N e DN (20N

Elfoctive 163(50.0%)  86(49.7%) 19(06% | S3(A2IN)  TI(SN%N) 54 (423%)

Ioeffective 24 (0.0%) 46 (26.4%) 36(B.1% 16 24:5%) mn:m 100(44.5%)
Sourve: sum-l -bk: 4251

mmmmnhwmuwﬁumuuum-w

"Median of ratings 2t Visit 2, Visk 3, Viek 4; snd Visit § or discostinuation,
Cochian-Mantel-Hisnszsl st (sllowing steatificition adjmstment forcanives) betweas respective trestmine and placebe (Cantres wers pooled by rigion)
“Tost is bused.on medisa rating,

*iruskal-Wallis test betwoen tuepective eitment and placebe, Teit is byidd on. medisn rting.

Table 5b. Patient Global Rating of Overall Pain Relief (% of patients) at Week 12
with LOCF and BOCF Imputation for Missing Data
(Data extracted from the applicant’s Table 11.4.1.1.1-1)

Placebo 26 | 147 | 756 | 245 | 4o 09 | S8 | 413
| Tramadol 109 65 769 23.1 459 54.1 64.8 352
| Tramadol | 10 6l .7 213 Q6 56.4 66.0 339
300mgl 1 113 55 873 12.7 25 57.5 72.6 274
* The baseline information for carly termination subjects are considerss “non-response” or “incffective”,
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Table Sc. Time-course of overall pain relief among trutnelt groups
based on evaluable patients
(% of patients with overall pain relief)

Placebo 59.2 734 76.9 75.6
100 mg
Tramadol OAD 68.7 78.1 76.7 76.9
200 mg
Tramadol OAD 79.7 770 7.4 78.7
300 mg
T 1ol OAD 80.0 86.0 87.5 873

Data are extracted from the applicant’s Table 11.4.1.1.1-1

sical Function Score: Impmvcmcnt in WOMAC Physical Function from Baseline
to week 12 was 34% in placebo and 32-37% in tramadol OAD groups (100, 200 and 300 mg).
There were no statistically significant differences among the groups.

Secondary Efficacy Parameters

-hour. Pai ionnaire: There was no statistically significant difference in pain ratings
betwecn Tmnadol OAD and placebo groups and among different time-points (immediately after
dose (morning), at lunch time, and immediately before the next dose).

icf: A similar profile to the Patient Global Ratmg of Pain

Rellef was observed The overall pain relief at week 12, based on LOCF imputation for missing
data, was 71% of patlents in tramadol OAD 300 mg and 59% of patients in placebo group
(p=0.0083). There 2 | to be a dose response relationship (100 mg: 64%; 200 mg: 66%,
300mg: 71%).

! Pai i0 ening Visits): At Visits 2 (day 0), 3 (day 21) and 4
(day 42) durmg antenance dosmg, pttlems m the Tramadol OAD 300 mg group appeared to
have a slightly higher percentage of improvement in WOMAC Pain and physical function Scores
than placebo group.

Applicant’s Safcty Evalustion

Extent of exposure

A total of 565 pahentsentendﬂnstadymewedatleutonedoseoftheﬁudymedwaﬁon(338
on tramadol OAD and 227 on placebo). Mpanmﬁwmdeﬁnodasﬂw&fcty?opum
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Of 338 patients randomized to Tramadol OAD groups, 179 (53%) completed the 12-week
treatment. The % patients who completed the 12-week treatment decreased with increasing dose
of Tramadol OAD (58% on 100 mg, 53% on 200 mg and 48% on 300 mg) with 64% on placebo.

Adverse Events (AEs)

Overall, 65% patients expericnced at least one treatment emergent adverse event (TEAE) in the
Tramadol OAD groups which increased with dose (Table 6):

© 57% of patients on Tramadol OAD 100 mg

o 6% of patients on Tramadol OAD 200 mg

o 71% of patients on Tramadol OAD 300 mg

o 50% of patients on placebo

Table 6. Summary of Patients with TEAEs in the Safety Population
(Adapted from the applicant’s Table 12.2.2.1-1)

at least one TEAE 63(573%) | 75(664%) | 82(713%) | 114(502%)| 0.0007
?E';B‘f‘m”“” 9 (8.2%) 6(53%) | 13(11.%) | 11(4.8%) |0.1278
:‘.é;?“""’“’“’ 2(1.8%) 1(0.9%) 435%) | 3(13%) |0.5390#
ﬂg&;ﬂ’ 0064%) | S3(69%) | 63(548%)-| 55(242% | <0.0001
fﬁ;’g“d‘”” 24218%) | 2108.6%) | 400348%) | 14(62%) | <0.0001
died 1(0.9%) 0.1947#

* p-value from Chi-square and Fisher’s exact test (#) (2-sided) respectively
Death: one death due to Mi in the 100 mg tramadol group

This was a 67-year-old Caucasian female enrolled in the 100 mg tramadol OAD group and died
from acute myocardial infarction before the last visit (visit 5). The patient had a good compliance
to the first 4 visits and well responded to 100 mg tramadol treatment.

During the baseline screening, the patient had unremarkable physical examination and medical
history with normal lab values except total cholesterol of 215 mg/l (normal < 200), Ca2+ of 10.5
mg/dl (normal 8.4-10.4) and K+ of 3.3 mmol/l (normal 3.5-5.2 mmol/l). During the study, the
patient responded well to the study drug and normal affect and behavior.

The patient had the hee! surgery (subtalar procedure) at near end of study and was transferred to
anextendedmfacility.Thepatientbeeane“ag_iwed”andwastnnspomdwﬁk4daysaﬁer
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the surgery. The ER evaluation was normal vital sign, normal ECG-Lead II, normal Hb/Hct and
electrolytes.

The patient was then transferred and admitted to other medical center with a diagnosis of Bipolar
Disorder. Upon admission, her PE and lab were unremarkable. The patient collapsed and died 6
days after admission. The death cause was “acute myocardial infarction with arteriosclerotic
heart disease”. The patient had unremarkable finding as per internal medicine consultant and
psychiatric stafT at early of the death day.

Patient’s medical history: bipolar disorder diagnosed 17 years ago and recovered from Lithium
therapy, alcohol abuse 26 years ago and a 23-year history of sobriety, hypertension started from
1990.

Patient’s medications history
¢ Lotrisone cream, Pepcid, metoprolol, Lozol prior 10 and during the study
¢ Framim (dalteparin), Vioxx and Percocet (acetaminophen/oxycodone) siwvred with the heel/
Surxery
¢ Prevacid (replace Pepcid), metoprolol (increased dose), lithium, risperdal (rispéridone), and
catapres (clonidine) patch ding asychiatric hospitalization

[Comments: the investigator concluded the death cause was acute Mi whick was not related fo
the study. medicarion. However, the investigator/agplicant did not provide information abouwt
confirmatory diagrnosis (cardiac lests prior lo the event and autopsy affer death) of acute MT and
rationale about no relation ro the study medication. The initial clinical symplom was “ agitaled”
which is part of triad of serotonin syndrome. A poltential drug-drug inleraction andor drug-
disease interaction can not be ruled out: ]

Serious AEs: a total of 9 patients reported 11 SAEs; 1 patient each on 100 mg and 200 mg, 4
patient on 300 mg, and 3 patients on placebo; 6 of them were withdrawn from the study. All
patients with SAEs recovered.
¢ 2 SAE in the 100 mg group
. o 1severe DVT
© 1 moderate bipolar disorder (in the same death case)
¢ 1 SAE in the 200 mg group
o 1 mild invasive breast cancer
¢ 4 SAE:s in the 300 mg groups:
o 1 moderate fecal impaction: probably related to drug
o 1 severe aortic aneurysm
o 1 severe aggravated pancreatitis
o 1 moderate thyroid neoplasm
¢ 3 SAEs in the placebo group
© 1 moderate gastroenteritis
o 1 severe rectal prolapse
o 1 moderste imb venous thrombosis
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The applicant considered only 1 SAE (fecal impaction, from 300 mg group) as probably related
to the study medication. Based on the narratives of the SAEs, all had a temporal relationship with
the study medication but were confounded by concurrent medical conditions and/or multiple
medications. The causal relationship of the SAEs therefore can not be definitively established.

Vithdrawal due to AEs: The frequency of AE-related withdrawal was 18% (99 of 565 patients),
with dose-dependent increase from 100 mg to 300 mg tramadol OAD.

22% in the 100 mg group

19% in the 200 mg group

35% in the 300 mg group

6% in the Placebo group

- 2AEs: The TEAEs experienced by >10% patients are shown in Table 7 by
system organ class(SOC) and Table 8 by preferred term(PT).

Table 7. Common TEAEs by System Organ Class (% Patient)

d?imml "“mu 309 38.1 443 18.5
Nervous system
fisorder 164 22.1 34.8 12.8

. Table 8. The Most Common TEAEs in the Safety F
(Adapted from the applicant’s Table 12.2.2.1-3)

Constipation 10 (9.i%;) 17(15 0%) 13 (15.7%) 17 (7.5%)
DlzzmesaIchgo  9(82%) 21(186%) | 28 (24.3%) 5(Q22%)
Nausea _ 17(15.5%) | 25(22.1%) | 32(27.8%) 14 (6.2%)
Somnolence 3(2.7%) 2(1.8%) 9 (7.8%) 3(1.3%)
Vomiting NOS 4(3.6%) 8(7.1%) 14(12.2%) | 2(0.9%)

¢ There were no remarkable differences in TEAEs by age, gender or race, except that more
frequent constipation was noted in patients with age > 65 years from all tramadol groups.

e TEAEs by SOC or PT in Tramadol OAD groups were higher than in placebo and
increased with dosc of Tramadol OAD.
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e The applicant concluded that majority of the most common TEAEs were “possibly
related” to the study medication in all dose groups because they were expected based on
the previous experience with tramadol products.

e The intensity of TEAEs that most patients experienced in all treatment groups was rated
as “mild” to “moderate”:
o 86% of patients on 100 mg tramadol OAD
o 92% of patients on 200 mg tramadol OAD
o 84% of patients on 300 mg tramadol OAD
o 89% of patients on placebo

e The proportions of patients with severe TEAEs were 8% on 100 mg, 5% on 200 mg, 11%
on 300 mg and 5% on placebo. The severity of all TEAEs appeared to be dose-
dependent.

e Patients reported “severe” AE intensity for the most common TEAEs (constipation,
dizziness/vertigo, nausea, somnolence and vomiting) were <1% on 100 mg, 200 mg and
placebo groups and 2-4% on 300 mg group.

e The severity of TEAEs showed no remarkable differences among age groups.

e The median onset of the most common TEAEs was within the first week of treatment:

o 1-2 days for onset of nausea, vomiting and dizziness/vertigo occurred earliest

o 1-8 days for onset of somnolence

o 2-6 days for onset of constipation in tramadol groups and 7 days in placebo group -
¢ The median duration of the most common TEAEs was < 3 weeks in all treatment groups:

o 1-4 days for vomiting

o 2-7 days for dizziness/vertigo

o 4-7 days for nausea

o 5-18 days for somnolence (14 days for placebo)

o 8-18 days for constipation

The percentage of patients who took concomitant medications during the study was similar in all
treatment groups and comparable between tramadol and placebo groups.

The most common concomitant medications (received by >10% of patients in the Safety
population): HMGCOA reductase inhibitors, platelet aggregation inhibitors (excluding heparin),
multivitamins, calcium, other vitamin preparations, proton pump inhibitors, ace-inhibitors,
anilides, selective beta blocking agents, thyroid hormones, natural and semi-synthetic estrogens
and ascorbic acid.
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The percentage of patients with other concomitant medications: 7-10% on propionic acid
derivatives, 6-9% on coxibs and 5% on SSRIs in the 200 mg group and 3% on SSRIs in placebo.

Clinical Laboratory Evaluation
A total of 12 abnormal laboratory values were reported in 8 patients:

The increased uric acid, C-reactive protein and Gamma-glutamyitransferase were reported in
three patients (2 on 200 mg tramadol and 1 on placebo). [x CAZ wws 7ot provided).

Vital Signs and Physical Examination

There were no remarkable changes in vital signs (Respiratory rate, blood pressure, temperature,
pulse) and PE findings for patients in all treatment groups.

SUMMARY AND CONCLUSION

This trial failed to demonstrate that Tramadol OAD (100, 200 or 300 mg) was superior to
placebo in improving pain in the OA patients based on the primary efficacy endpoint, the percent
change in WOMAC Pain Score at end of treatment (with LOCF imputation for missing data).
The applicant also concluded that this was a failed efficacy trial and intended to utilize the trial
for safety evaluation (see Section 7 for details).

Appears This Way
On Qriginal
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10.1.2 Study MDT3-003

TITLE: A four-arm study comparing the analgesic efficacy and safety of Tramadol Once a Day
(OAD) 100, 200, 300 mg versus placebo for the treatment of pain due to osteoarthritis of the
knee

Study Period: January 24 to August 15, 2003
. =1
CRO: q‘: K | b(4)
OBJECTIVES
Primary:

To compare the efficacy of Tramadol OAD 100, 200 and 300 mg vs. placebo in the treatment of
pain due to the knee OA for up to 14 weeks

Secondary:
To compare the safety and benefit of Tramadol OAD 100, 200 and 300 mg vs. placebo in the
treatment of pain due to the knee OA

STUDY LOCATION
- USA, a total of 74 study sites

STUDY DESIGN AND PROCEDURE

The study was designed as a multicenter, randomized, doubleé -blind, double dummy, placebo-
controlled, and parallel group phase II trial. There study consisted of four phases: Baseline, Run-
in (6 days), Maintenance (12 weeks), and post-treatment follow-up (1 week). Total study
participation would be up to 14 weeks (Figure 1).

A total of 520 patients with confirmed, symptomatic OA of the knee were to be enrolled and
randomized to 4 groups in ratio of 1:1:1:2 (100 patients in each of the three Tramadol OAD
-groups and 220 patients in the placebo group).

After baseline screening (including analgesic washout over a period of > 5 half-lives) and
randomization, the subjects were to undergo titration over a 0-5 day period (Run-in titration
phase), followed by 12-week Maintenance treatment at the fixed dose. Titration of study drug
would occur as follows:

e 100-mg group: 100 mg of Tramadol OAD for both Run-in period (0-day Run-in) and the

e 200-mg group: 100 mg of Tramadol OAD for 2 days, (2-day Run-in) and then 200 mg for
maintenance.

¢ 300-mg group: 100 mg of Tramadol OAD for 2 days, followed by 200 mg for 3 days (5-
day Run-in) and then 300 mg (one 100 mg tablet and one 200 mg tablet) for maintenance.
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o Placebo group: placebo tablets for the entire Run-in and Maintenance phases.

Clinical Review
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Four clinic visits occurred during the Maintenance phase: on the first day of maintenance dose
(visit 2), and then at 3 weeks (visit 3), 6 weeks (visit 4), and 12 weeks (vnsnt 5) after starting
Maintenance dose (Table 1)

Pigere%.-1  Design Overview

> Numbber of says in the Baseline Phase was detsrminiid by washiout time of petient’s melgesics.

Figure 1. Overview of the study design
(From the applicant’s Figure 9.1-1, vol 34, p34)

Appears This Way
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Table 1: Assessment Schedule - Study MDT-003
(From the applicant’s Table 9.5.1-1, vol 34, p45)
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Subject Selection

Key inclusion criteria
1) Males or females, 40 - 75 years of age
2) Moderate to severe OA of the knee according to the ACR criteria:
¢ Current knee pain.
e <30 minutes of morning stiffness with or without crepitus on active motion
e Confirmation by either arthroscopy or radiology report (X-rays showing osteophytes,
joint space narrowing or subchondral sclerosis ) within 5 years prior to the study
e CPR<8 ug/ml (if available) or ESR < 40 mm/hour and effusion < 15 ml (to rule out
acute inflammation)
¢  WOMAC Pain Subscale Total Score > 150 mm at baseline (inoderate to severe OA)
3) BMI<38

Key exclusion criteria

1) Known rheumatoid arthritis or any other rheumatoid disease. '

2) Secondary arthritis (any of the following): septic arthritis, inflammatory joint disease, gout,
pseudogout, Paget's disease, joint fracture, acromegaly, fibromyalgia, Wilson's disease,
Ochronosis, Haemochromatosis, Osteoondromatosis, heritable arthritic disorders, or
collagen gene mutations.

3) Treatment within the previous 3 weeks with any of the following medications: MAOISs,
TCAs and other tricyclic compounds (e.g. cyclobenzaprine, promethiazine), neuroleptics,
SSRIs, or other drugs which reduce seizure threshold

4) A history of seizure disorder other than infantile febrile seizures.

5) Major iliness requiring hospitalization during the 3 months before the screening period.

6) Unwillingness to cease taking analgesics for OA pain or any other concomiitant pain or OA
medications

7) Previous failure or discontinuation (due to AEs) of tramadol HCI therapy.

8) Treatment with another investigational agent within the last 30 days.

9) Previous or current opioid dependence; or current substance abuse or dependence, other
than nicotine

10) Bowel disease causing malabsorption.

11)Pregnancy or lactating or childbearing potential and unwilling to utilize a medically
approved method of contraception during participation in this clinical trial.

12) Significant liver disease (defined as active hepatitis or liver enzymes > 3x ULN)

13) Significant renal disease (defined as creatinine clearance < 30 mL/min) -

14) Allergy or an adverse reaction to Tramadol or any structurally similar drugs (e.g. opiates)

15) Any other condition that, in the opinion of the Investigators, would have adversely affected
the patient’s ability to complete the study or its measures.

Rescue medication

No rescuc medication for pain due to OA was permitted during the study. Patients with
intolerable pain could be withdrawn; the reason for withdrawal was recorded as treatment failure.
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Permitted concomitant therapies

e Nytol (Valerian) for sleep disturbances

+ Low-dose ASA for cardioprotection, as long as patients had been on a stable dose >3 months
o Physical therapy, as long as patients had been stable regimen for > 3 months

e Medication for tramadol-associated AEs including: dimenhydrinate/Dramamine for nausea

and psyllium hydrophilic mucilloids, docusate sodium, including sennesides for constipation
Prohibited concomitant therapies

Sedative hypnotics

Topical preparations/medications (#e ggplicant did not specifp in the repord)
Anesthetics and/or muscie relaxants.

Herbal remedies, such as glucosamine sulphate and chondroitin sulphate

Previous intra-articular corticosteroid injection within 2 months prior to study entry.
Previous intra-articular viscous injections within 3 months of study entry.

Efficacy Measures

e  WOMAC Subscales: Pain, Physical Function and Stiffness on 100-mm VAS (at each visit)

e 24-hour Pain Questionnaire: Patient’s VAS rating of knee pain over the previous 24 hours
(at lunchtime, bedtime and right before the moming dose on the visit day)

» Physician and Patient Global Rating of Overall Pain Relief on “very effective”, “effective”
or ineffective” during the Maintenance Phase

Safety Measures

e Physical examination: vital signs, exam of the knee (inspection, palpation and mobilization
at baseline and the end of study) and body weight

e Laboratory tests (Hematology, biochemistry and urinalysis)

e AE:s including withdrawal and dependence

Statistical Analysis

Primary efficacy analysis

Percent changes in the following three endpoints from baseline to end of treatment (week12)
were analyzed with LOCF (last observation carried forward) imputation for missing data due to
dropouts. The Full Analysis population was defined as all randomized. patients who received at
least one dose of the study medication and who had at least one post-baseline efficacy
assessment.

¢ % change in WOMAC pain score from bascline to the end of treatment (week 12)

¢ % change in WOMAC Physical Function Score from baseline to the end of treatment

(week 12)
s Average of the Patient Global Rating of Pain at visits over the Maintenance period.
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To support the proposed indication for management of chronic pain, the percent change in
WOMAC Pain score would be the primary efficacy endpoint.

A superiority analysis was performed on the endpoint, for cach Tramadol OAD dose (100, 200
or 300 mg) compared to placebo. Multiplicity adjustment was made for dose levels.

Secondary efficacy analyses

25 change of the Physical Function score from baseline fo each of clinic visits

% difference in WOMAC pain between baseline and each visit

% difference in physical function subscale score between baseline and each visit
multiple-dose effect evaluation by 24-hour pain questionnaire

Average of the Physician Global Ratings of Pain Relief during Maintenance phase

Sample size -

A total of 520 patients were planned for enrollment, n=100 each of 3 tramadol OAD dose groups
‘and n=220 for placebo, based on the following assumptions:
e Minimal change in WOMAC pain or Function score from baseline to end of study = 15%
(with Tramadol OAD treatment)
¢ SD=25%
e Power = 90% ‘
e Expected dropout rate: 30% in tramadol groups and 65-70% in placebo

The size of the placebo group was doubled in order to compensate for a potentially higher
dropout rate in placebo group as compared to the tramadol group.

Safety Evaluation

The MedDRA (version 4.1 or later) dictionary was to be used to code adverse events, as well as
patients’ previous and concurrent medical history. AEs would be analyzed as both post-
treatment AEs (PTAEs; events reported during the withdrawal assessment 3-7 days after last
dose) and treatment-emergent AEs (TEAEs). PTAEs were to be scored by incorporating both
severity and duration of AEs. '

All patients who took at least one dose of study medication were to be included in the safety
analysis. Data were presented using descriptive statistics.

Protocol Amendments

e Arthroscopy or radiology could have been performed within § years of the assessment
visit, rather than within 1 year as per the original protocol on Jan 14, 2003.

¢ No adjustment would be made for center effects because more than 1/3 of the centers
enrolled < § patients in February 2004.
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Subject Disposition

A total of 522 patients were enrolled and randomized to four groups: Tramadol OAD 100 mg
(n=106), 200 mg (n=111), 300 mg (n=108) and Placebo (n=227).

Almost half of the enrolled patients (44%, n= 241) discontinued from the trial, with more
dropouts in the in the Tramadol OAD group (46%) than the placebo group (41%). The frequency
of dropouts increased with increasing Tramadol OAD dose (see Table 2).

The main reasons for discontinuation from the trial were adverse events (21% on Tramadol OAD
~ vs. 8% on Placebo) and lack of efficacy (13% on Tramadol OAD vs. 21% on Placebo) (Table 3).

Table 2. Patient Disposition
ﬁm';";d 106 1 108 328 227 552
Dropout, n (%) 44 (42%) | 46 (41%) 58(54%) | 148 (46%) 93 (41%) | 241 (84%)
Adverss event | 13 (12%) 20 (18%) 35 (32%) 68(21%) | 18(3%) | 86(16%)
Lack of efficacy | 21 (20%) 11'(10%) 11(0%) | 43(13%) 47(21%) | 90(16%)
Lost to follow-up 0 2(2%) 3 (3%) S5Q%) | 10(4%) 15 (3%)
Other* 10 (9%) 13 (12%) | 9(8%) | 32(10%) | 18 (8%) 50 (9%)

* Other includes dropouts duc to “patient request” and “Investigator's initiation”.

Table 3. Patient Dropout Rates
(Adapted from the applicant’s table 10.1-2)

Asy reasen 44 (42%) 46 (41%) 58 (54%) 9B M1%) | 241 (44%)
Treatment failure 21 (20%) nao% | 1% 2@1% | %(16%)
Patient request 4(4%) s(mj 10(9%) 9 (4%) 31 (6%)
W 6(6%) | 7 (6%) 202%) 19(8%) 34 (6%)
| Adverse eveate 13 (12%) 20 (18%) 35 32%) 7% | ssasw)
Death 104% | 1(02%
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Baseline Characteristics

Demographics:

In general, there were no remarkable differences among the four groups with respect to gender
(62% female), age (mean=61 years), BMI (mean=31) and ethnic origin (72% Caucasian) for the
full analysis population (Table 4).

However, there were slightly more patients with < 65 years old in the Tramadol OAD 300 mg
group (67%) compared to the other groups (54-60%).

Baseline Efficacy Parameters (Tablc 5):

Patients in the 300 mg group a to have slightly more severe pain than the other groups:

e The 300 mg group’s mean WOMAC pain score was 10% higher than the 100 mg or 200 mg
groups, and 5% higher than placebo.

e The mean WOMAC Physical Functlon Score for the 300 mg-treated patients was 9% higher
than the 100 mg or 200 mg groups, and 4% higher than Placebo

¢ The 24-Hour Pain Questionnaire: 7-16% higher than other groups

Past and Concurrent Medical History

The most commeonly occurring condition (per MedDRA coding) was musculoskeletal and
connective tissue disorders (85-88%), followed by surgical and medical procedure (46-55%),
vascular disorders (48-51%), metabolism and nutrition disorders (31-43%), GI disorders (35-
40%), nervous system disorders (18-26%) and infections and infestations (20-27%). There were
-no remarkable differences among the groups

The knee OA was included in the category “musculoskeletal disorder”, as per the applicant and
all study subjects were the OA patients. However, the applicant did not discuss why only 85-
88% (but not 100%) of patients had musculoskeletal history and 80-82% ‘(but not 100%) of
patients had musculoskeletal abnormality in PE.

Prior Medication

Approximately 93-98% of patients used at least one prior medncat:on The most commonly used
medications were NSAIDs (propionic acid derivatives and coxibs), cardiovascular medicine, and
anilides. As compared to the other treatment arms, slightly more patients in the Tramadol OAD
300 mg group took nonsclective NSAIDs (36% vs. 23-26%), and coxibs (27% vs. 21-23%),
which was consistent with the find that this group has greater pain at baseline. There was no
remarkable difference across groups with respect to use of other opioids.

Baseline Physical Examination
There were no notable differences among the groups in overall physical examination findings at
baseline.

Concomitant medication:

The percentage of patients who took concomitant medications during the study was similar in all
treatment groups and comparable between tramadol and placebo groups; however slightly more
patients in the 300 mg tramadol group took coxibs (10% vs. 5-6% of the other groups). Also
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more Tramadol-treated patlents took propionic acid derivatives (6-12% vs. 9% of placebo
patients).

The most common concomitant medications (taken by >10% of patients in the Safety
population) were HMGCoA reductase inhibitors, platelet aggregation inhibitors (excluding
heparin), multivitamins, calcium, other vitamin preparations, proton pump inhibitors, ace-
inhibitors, anilides, selective beta blocking agents, thyroid hormones, natural and semi-synthetic
estrogens and ascorbic acid. Laxanvos were used by 2-6% of patients for treatment of
constipation.

Table 4. Demographics of Full analysis Population
dapted from the applicant’s Table 11.2.1.1-1)

Tramadel Tramadel  Tramadel
OAD OAD OAD
100mg Mg 300 mg Placshe Overalt
Narishte TN T T,
Gender
‘Malea (%) 41 (40%) 43.(40%) 3604%) 2%(10%) 206 (30%)
Feamle n (%) 62 (80%) & (60%) 09 (60%) 135(61%) 313(02%)
Age (yoos)
MenhSD Gas Si4Y " T3] 6180 6149
Medion 6 Q@ ] 62 [ ]
Range (Mis, Max) 9,% 9,7 7 39,73 0.8 ‘R
Mele (8) )] 9 3 1 206
M #3D Sa8- é1am) Batl 6149 s1ale
Medien ] & 7 6l 6l
Rangs (Min, Max) 4,76 3,75 39,78 9,71 %]
Femule (n) [+ ) () 113 1
" Mem£3$D 62y Qas 6329 61510 ey
Modion 6t [ -] a ] @
Rungs (Wia, Max) 0,75 LR 4,7 $.n 40,8
Agspeup .
<€ yosrs n (W) 36(34%) 58 (33%%) 0(6™%) 134 (60%) J%)
2 63 yones » (%) 47(46%). 9 (46%) 3301%) 90(40%) 1 (41N
Bihaie origin » (%) i
Asin 0% 1(09%) 0% - . Sem
Bk - 10{10%) (0% 120019 231 010%
Cavesgion nmw - BN nony 159 (71%) BT (TIN)
Hispenie num 16(13%) 1700 56 WIN
Other 1(1%) 1009%) 1) Q% +HQ
Mun 43D WT243 W2a46 310040 Wradé 06ads
Medion s »e e 3 k1]
Rangs (Min. Mex) U4 193,381 19,472 195,462 191,462
Male (9) 4. 43 » » 20
Mt 4 3D 06244 ¥7250 296440 89838 Bind2
Modion 1) %6 %6 »ny »3
Rangs (Min, Max) 214,999 2UT,I80 1GKE BRI UL
Fomnle (n) Q o [ ] [} 33
Mend 3O W23 We2dd ©  317A38 35450 p 1T
Modinn 308 »e 317 302 »1
Renge (Min, Mo} neNe 195,381 130,433 191,462 191,462
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Table 5. Baseline Efficacy Parameters in the Full Analysis (FA) Population
(Applicant’s Table 11.2.1.12)

_ Treatment
“Tramadol  ITramadol  Tramadol
OAD OAD. OAD
100 mg 200 my 300 mg Placebo
Efficacy parameters __ [n=103] [n=107) [n=105] [n=224)
WOMAC Pain Scace
N 10 107 103 b7 ]
Mean & SD 28784788 28334817 3144x971 300748838
Medisn 2860 2730 3080 2950
Min, Max 161,430 149, 458 63, 497 94, 495
WOMAC Physical Function Score
N 102 102 104 n
Mean + SD 1018443193 999243230 10963:3494 1051253254
~ Medina 10460 1030.0 11005 1031.0
Min, Max 168, 1622 199, 1629 165, 1687 292, 1700
WOMAC Stiffess Scors .
N 102 106 ) 2
Menn 4 SD 12534409 12993422 13734441 13252418
‘Medisn ‘ 1270 129.5 1425 1350
Min, Max 23,200 7,199 25,200 3,200
WOMAC Total Scome :
N 102 m 103 216
Mean x SD 1431324160 1408524208 1543644668 1433.044283
Medisn 1454.5 14263 13480 14365
Min, Mex 371, 2288 433, 2282 -439, 2384 556, 2395
At lunch time ’ .
N 9 99 26 206
Mean+ SD S412252 5792229 630%242 5892247
Mediso 353 60.0 66.5 630
Min, Max 7.9 4,100 6, 100 0, 100
At bedtime
N ] 102 102 i)
Mean & SD 5712240 $584245 G11k24) 6234283
Medisa 80 36.3 650 610
Mia, Max X 2 100 7, 100 1, 100
Befuce. rext moming dose
N 9 102 0 3
- Mesn%SD 5614262 5422252 $73226) 6094258
Medisn 3350 540 60:0 650
‘Min, Max 2,9 398 3,100 1, 100
Sourse: Statistical tables: 3.8.1,423.1, 4311, 4411, 46.1.1
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Efficacy Evaluation

The applicant analyzed the efficacy data on both “Full Analysis (FA)” population and “Per
Protocol (PP)” population. The following results are based on the FA population analysis.

Primary efficacy analysis

: e i ain Score: The % change in WOMAC Pamscoreﬁombaselmeto
end of tremnent (woek 12 with LOCF imputation for early dropouts) was as follows: 32% for
placebo, 42% for Tramadol OAD 100 mg, 43% for 200 mg and 46% for 300 mg (Table 6). Only
the difference between Tramadol OAD 300 mg -and placebo (13.4%) reached statistical
significance (p = 0.0162) after adjustment for multiplicity for the 3-dose comparisons.

Table 6 also suggests that there was a slight dose-response in WOMAC pain improvement for
the Tramadol OAD treatment, based on the percentage of pain improvement and absolute
differences in % improvement between each dose and placebo.

The Applicant performed several sensitivity analyses of the primary endpoint using alternative
methods to handle missing data due to dropouts (Table 7). The MOCF (Median Observation
Carried Forward) method showed a statistical difference between placebo and Tramadol OAD
100 and 300 mg, but not Tramadol OAD 200 mg; BOCF showed no difference between placebo
and any of the Tramadol OAD groups.
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Table 6. WOMAC Pain Subscale Score
(Applicant’s Table 11.4.1.1.2-1)
100 mg 200 mg 300 mg Placebo
fp=103] [n=107) fam105} L]
WOMAG Piln Sabseale Daselioe Score
N 103 107 108 - 224
Maesn & SD 2784788 2384817 3444971 300.72 383
Median 2860 2780 3on0 2950
Min, Max 161, 4% 149, 458 63, 497 94, 493
TYOMAC Pain Subteale Week 12 Score
N [+ &6 5 137
Mean 4 3D 11231176 131.2.4 104.0 10084982 156841370
Meillan 570 100.5 mo 130
Min, Max 0,457 0, 468 0,383 0, 494
WOMAC Pain Subseale Last Individual Visit Seore
N . 9 107 104 223
Meanh SD 167.1 £ 1433 1604 4 1289 17184 1381 201 $:4.149.1
Madiin 1380 1320 1383 1790
Mia, Mai 0,492 o, 500 0,491 0, 496
Total Absoluie Inprovement’
(Buseline ~ Last bndividual Visk) : .
N 99 107 104 223
Mo & 3D (22341435 12349 1287 13341362 9952 1456
5% Cl (93.7:1509) [ 993;1481) [1168;1698) [803;:1187 )
Madian 1458 141.0 1370 93.0
Min, Max -229, 474 <320, 439 117,443 | «223,462
Pevesntage lmprovemont frem Baseline'
at)
N ‘99 107 104 2
Mesa & SD 4164502 4284464 4604399 31238482
9%t {31.5:51:6) [33.9%16) [38.2:837] [25.9;38.6]
Modiss 500 30 350 320
Min, Max <132, 108 178, 100 -44, 100 <100, 100
Absointe Dilferaies in Persont lmprovemnst Between Aciive sud Pinsshe
Estimeie (mesn) 9.30 1081 13.41 -
93%C1 [-1.60:2080) [-002; 2164 [24%; 2433 ) -
P-Valud' 00933 00304 s.012 -

Souses: Statistienl tablex: 4.2.1.1 (March 8, 2004)

1.1.2 (Post-hec.amlyses sfer unblinding (A), June 14, 2005).

mausmmwmeu-umnmn-mwmsm

total sooes of 500 mm.
'Auﬁnﬂhmﬁtm
2p.value based an an ANCOVA
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Table 7. Different Imputation Methods for Missing Data on WOMAC Psin Score
(Applicant’s Table 11.4.1.1.4.1-1)

respect to % changs  difference betwess  Confidence

Meihod __ from baseline to wesk 12. _treatment’ ltervaf® P-value
Locr 100 mg vs. Placcbo ‘ 9.50 <166 2060 0.0933
200 mg vs Placsbo 1081 202 2164 00304

300 mg vs Placebo 1341 149 243 0.0182

BOCF 100 mg vs, Placebe 644 322 16.09 o1910
200 mg vs. Placebo 235 122 193 0623

300 mg vs Placsbo 008 964 96 0.9997

Group Median 100 mg vs. Placche 15:60 . 187 21333 00001
200 rug vs. Placebe 543 219 1308 0.1618

300 mg vs Placebe 1533 766 2300 -0,0001

Reason speeific’ 100 mg vs. Placebo ' 691 S % B X ;) 02017
: 200 mg vs. Placsbe tn 162 1937 0.0972

300 ing vs. Placebo 10.19 £36 201 0.0534

Source; Statistical tebles: 1.1.2 (Post-hoc analyses after uoblinding (A), June 14, 2003).
1.2.3 (Pest-hoc analyses after mnblinding, March 16, 2004).
1.2.2 (Post-hoc andlyses aftor unblinding (A), June 14, 2005)
2.1.2 (Post-hoc analyses after wablinding, June 16, 2005).
'LOCF, BOCE, Reason spesific = estimais of the mesx; Group. median = cstimate of the median.
211 the lower bound of the 95% Cl1 is >0, superiority of Tramadol OAD versus Placebo with regard to Paic
-consluded on a deseritive level.
Missing values st Visit'5 were imputed as follows:
Reason for discontinuation: AE or death - mesn of lsst 2 messured vajues
Lack of efficicy - last messured value
Al other ressons - within group medisn of completers.

i 2al Rating in Relief: Using the LOCF imputation method, the applicant found
that, at the end of the smdy, the frequency of patients rating overall pain relief as "effective” or
"very effective” was statistically significantly higher in the Tramadol OAD 200 mg (71%) and
300 mg (78%) groups compared to Placebo (60%) (p=0.002 and <0.001, respectively). There
was no statistically significant difference between the Tramadol OAD 100 mg group (68%) vs.
placebo (Tables 8). '

However, re-analysis (by this reviewer) with BOCF imputation for the missing data showed no
statistically significant differences in the overall pain relief between Tramadol OAD and Placebo
(Table 8).

In addition, the LOCF-based results were inconsistent with or not supported by the results from
the 24-Hour VAS Pain Questionnaire (see Secondary Endpoint Analyses).
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Table 8. Patient Global Rating of Overall Pain Relief (very effective + effective)
At End of Treatment with LOCF or BOCF Imputation for Missing Dats

,ng? “ 109 B 487 135 60.3

'{or:jm;o ;3?)? 57 553 | 69 67.0 0.107
;m?g]fg 52 486 76 71.0 0.002
gm ngles) 45 429 82 78.1 | <0.0001 ‘
Data are extracted from the applicant’s Table 11.4.1.1.1-1 and include the results from this reviewer’s

analysis with BOCF imputation.
 Number of patients who reported “very effective” and “cffective” at the week 12 visit (excluding

carly dropouts).
1 Number of patlents who reported “very effective” and “effective” at “Individual Last Visit”

(including early dropouts)
* Coctnm—Mantel—l-‘hem_zgl test

j it Score (Table 9): Based on an LOCF imputation for missing data,
the percent nmmvement in WOMAC Physical Function from Baseline to end of the treatment -
(week 12) was 31% for placebo-treated patients, 42% for Tramadol OAD 100 mg and 200 mg
patients, 42%, and 39% for the Tramadol OAD 300 mg group.

The Applicant compared the difference between the median percent improvement values, instead
of mean, and found a statistically significant difference between each of the Tramadol OAD
groups (45%, 46%, and 48%) as compared to placebo (27%). However, afier multiplicity
adjustment, the differences were not statistically significant. In addition, the statistical test on
WOMAC Physical Function Score was not appropriate, parametric test on Mean + SD, instead of
non-parametric test on Median values, should be used to compare different treatment groups.
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Table 9. WOMAC Physical Function Score
(Applicant’s Table 11.4.1.1.5-1)

Clinical Review
Jin Chen

Phaecebo
Jw224)
WOMAC Physicsl Function Suliseale Baseline Scors
N 163 02 04 217
Nesn & 8D 101844 319:3 999.2.4123.0 10963 2349 4 1051243254
Modlen 10460 10000 11003 1051.0
Min, Max 1681612 199, 1629 168, 1687 292, lm
WOMAC Physiesl Fanction Subscale Waeh 12 Seers ‘
N (<) 66 50 136
Mem % SD 109944144 198.24376.7 413.753262 578844692
Mediaa 264 0 " 4350 ELIR 60
Mia, Max 6, 1999 0, I581) 0. 1260) 0, 1683)
WOMAC Physienl Funetivn Subsests Last Individusd Visit Score
N 9 107 108 m
Mesn4 SD 95523113 580044268 620044599 TR2424930
Median 4150 4938 430 668. 0
Mis, Max 6 1672 0, 159 . 0,183 o, 1635
Total Absslute Improvement’ -
{Baseline - Last Individual Visi)
N 93 102 104 06
Mema 3D 34525133 4167124003 412624723 330724633
95%Cl 1331.6;5375) (338.1;4933} 1380.7; 5645 ) [260.6;3923)
Medisn 320 3643 42035 2063
- Min, Nax =321, 1958 -4357, 1552 94 1518 -7389, 1532
Percenings Improvement fram Basoling'
Hamiing
N 8 02 104 216
Memn 2 SB R34 4202393 3E74 00 3094444
WRCI [33.0.515) [342:498) [251:523) 25.0;3¢9)
Maedian 430 M3 40 1.0
Mis, Max -63, 100 -109, 100 -534, 100 -97, 100
Absslate Diflirenies ia Parcent Improvement Betwyes Active snd Placshe
Estimue (medion) 1o 1ne 120 -
PVaed' . omes 00430 021 -
Sourcs: Statistical tabiles: 4.23.1, 4243 -
Enchi of the 17 underlying scales ranged from 0 mms = no difficulty to 100 mm = extreme difficulty for a
mmtieme total scors of 1700 mn.
'A negative valus represonts & deterioration.
Tovaloé based on 8 nen-pasametric ANCOVA.
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Post-hoc Analyses:

= alysis: The Apphcant defined treatment response based on the percentage
unprovement in the WOMAC pain score from baseline to the end of treatment with LOCF
imputation for dropouts. Three ‘levels’ of response were evaluated as follows:
o 10% improvement from Baseline
o 30% improvement from Baseline
o 50% improvement from Baseline

The frequency of responders by treatment group is shown in Table 10a. .For the response
definition of 30% improvement in pain, the 200 mg or 300 mg Tramadol OAD groups had a
higher response rate (65% each) compared to placebo (50%); the differences (p=0.0095 and
0.0104, respectively) were statistically significant after adjustment for multiplicity (p < 0.0167).

Using a response definition of 50% pain improvement, only the 300 mg Tramadol OAD group
had a statistically significantly higher response rate than placebo (54% vs. 40%); the difference
was statistically significant before (p= 0.0225) but not after multiplicity adjustment.

The 100 mg Tramadol OAD group showed no difference from placebo at each of the levels of
treatment response.

Table 10a. Applicant’s Responder Analysis on WOMAC Pain Score
(Applicant’s Table 11.4.1.1.3-1)

—wsma: o oy

10% Imaprovement 100mg: 70% vs. Placebo: 65% 03708
200mg: 80% vs Placebo: 65% 0.0035

300mg: 74% vs Placebo: 65% 00891

30% Improvement 100mg: 58% vs. Placebo: 50% 0.2236
200mg: 65% vs. Placebo: 50% 0.0093

" 300mg: 65% vs. Placebo: 50% 0.0104

50% Improvement 100mg: 50% vs. Plsesbo: 40% 0.2n
200mg: 51% vs. Placebo: 40% 0.0835

300mg 54% v Placsbo: 40% 0.0228

Source: Statistical tables:.5.1 (WMMIMWWJHM 14, 2005).
'Kruska)-Wallis test betweon respective trestment and Piacebe.

The Applicant also evaluated the time to treatment response (Table 10b). For patients with a 30%
pain improvement, the median time to response for the placebo and Tramadol 100 mg was 29
days, compared to 11 and 20 days for the 200mg and 300 mg groups, respectively. Seventy-five
percent of patients in the Tramadol OAD 300 mg group had a 30% pain improvement by 33
days, compared to 50 days for the 100 mg or 200 mg groups and 94 days for the placebo group.
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* Table 10b. Time to Response Analysis on WOMAC Pain Score
(Applicant’s Table 11.4.1.13-2)

e e et PRI —

10% Improvement 100 mg 9 days 29 duys 240%
200 mg § days 29 duys 740%
300 mg 9 days 29 duys 4.50%
Placsbo 12 days 32 days 14.30%
Lag-rank povalus: 0.0262
36% Improvament joOmg 29 days 50 days 15.30%
200 mg 11 duys 50 days 17.20%
300mg 20 duys Jdays 8.70%
Placebo 29 days Mdeys - 3030%
Log-rank p-value: 0.0210
- 50% Tmprovement 100 mg 29 days 92 days 23 20%
200mg 3} days - 30.70%
300 mg 30 days 17 days 16.50%
Plavebe 50 days " 99days 41.00%
Log-rank p-value: 0.0067

Sourca: Statistical tebles: 3.1, 3.1.2,3.2, 3 11,' 3.3, 3.3.2 (Post-hoe analyses after unblinding, June 14, 2005).
'3ix {6) days of Titration + 34 days of Muintenance.

ti Res nalysis: The applicant did not perform 2 continuous responder analysis.
The contmuom respondcr analysns on WOMAC Pain score shown in Figure 2 was conducted by
the statistical reviewer, Dr. Yongman Kim, in which the dropouts were defined as non-
responders. The continuous responder curves from patients treated with Tramadol OAD (all
three dose group) were not statistically separated from placebo’s curve and the responder curve
from the Tramadol OAD 200 mg group was cross the placebo line. The result, together with that
from BOCF analysis of mean % change on WOMAC pain score, suggests that the apparent pain
improvement of Tramadol OAD treatment based on LOCF analysis may not reflect a true
analgesic efféct.
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Figure 2. Continuous Responder Analysis of WOMAC Pain score (Study MDT3-003). The
analysis was performed by a statistical reviewer based on the applicant’s dataset. A= Tramadol
OAD 100 mg, B=Tramadol OAD 200 mg, C=Tramadol OAD 300 mg and D=Placebo.

AUC analysis (Table 11): AUC amlysns on WOMAC Pain Score was performed with and
without imputation (LOCF) for missing data. The applicant reported that there was statistically
significant difference only in the LOCF-imputed AUC between Tramadol OAD 300 mg and
placebo. However, the detailed data processing for the AUC analysis (with and without LOCF
imputation) on WOMAC Pain Score should be provided.

R £ ¢ 12): The analysis was performed with 2 models: with and
wnthout bmlme adjustment. The Tramadol OAD 300 mg group had statistically significantly
higher percentage of pain improvement as compared to placebo (p=0.006).
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Table 11. AUC Analysis of WOMAC Pain Score
(Adapted from the applicant’s Table 11.4.1.1.4.2-1)

fcm en of the
AUC on messured valaes + LOCF  100mg vs Placche 01Mm
00mg vs Placebo 0 7S
300 mg vs Placebe 00089
AUC on mensured viinss 100 mg va Paecbe 0ono
_200mp vs Placsbe 03309
300 mg vs Piscebe 0.2497
Soures: Staiisiical tables: 1.1, 1.2.1, 1.2.2 (Post-hoc snalyses afler unblinding,
June 14, 2003). _ A
JAUC caleuinied a8 500 minus messwred value adjusted for basaiine, with and
without replecing missing values by LOCF.

Tabie 12. Repeated Measures Analysis on WOMAC Pain Score
{Adapted from the applicant’s Table 11.4.11.4.2-2)

Co-prﬁnm Lstimstaofthe 959 Conlidence
respett t0°% changs  difference between hhtvil'

Model from basaling to week 12 - ___ Poyalis
Treatmant + baseline 100 mg vs. Placebe " 436 1w o
. 200 mg vs. Plscsbe 881 4 17&  ounm

300mg vs Placsbe . 1630 469 219 | 00060
Source: Statistienl table: | (Post-hbec amalyses after unblinding, June 1S, 2003) ‘
'MMMA‘NQVA. if the Jower bowd of the 95% C1 hwmlyof'frudolﬂw'ansl’m
can be-concluded ou & descriptive level.

Secondary Efficacy Parameters

AS Pain Ouestionnaire: Pain was rated at each visit after the last dose of tramadol or
placebo immediately after dose (moming), at lunch time, and immediately before the next dose
(after 24 hours). The Applicant found no difference in pain ratings between any of the tramadol
OAD groups and the placebo group, or across clinic visits.

bal Rating of Pain Relief: The percentage of patients with investigator ratings of
“very cﬁ'eetwe” and eﬂ'eetlve” pain relief at the end of treatment (LOCF imputation) was
lowest for the placebo group and greatest for the Tramadol OAD 300 mg group, with slight dose-
response (Table 13).
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Table 13. Investigator Global Rating of Pain Relief

= S -
Placebo - 58%
Tramadol OAD 100 mg 66% 0.078
Tramadol QAD 200 mg 72% .| 0.0009
Tramadol OAD 300 mg : 81% <0.0001
* compared to placebo

i ] ¥ metion _Scores: At each of the 3 visits during the
: Mamtenanccphase(dayso 21 and42), patnentsmall 3 dose groups of Tramadol OAD had a
higher percentage improvement in WOMAC Pain and physical function scores than those in the
placebo group. The data analysis was based on all evaluable patients at each respective visit.

The tnme-response curves on WOAMC Pain score were parallel with each other among
Tramadol OAD 100 mg and 300 mg and placebo, and Tramadol OAD 200 mg curve tended to
cross the placebo’s by the end of treatment (Figure 3), suggesting analgesic effects of Tramadol
OAD tended to wear off with increasing duration of treatment.

100
” L
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x| !
g™ . E
§-.§ 6 | "
o =§ 50
2!
4& «
g
a 30 —~0— Tramadol OAD 100 mg
3 2 —e— Tramadol OAD 200 mg
1 —0— Tramadol OAD 300 mg
—&— Placebo
10 =2
o A L '] 1 L . s
0 2 4 6 ] 10 12
Maintenance Treatment (Weeks)

Figure 3. Time-Course of Pain Improvement in WOMAC Pain Score in patients treated with
Tramadol OAD or placebo during the 12-week maintenance dosing period. The data were
extracted from the applicant’s Table 14.2-13, and the analysis was based on the evaluable patients
at each respective visit (without imputation for missing dats).
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SafetyAulysis

Extent of exposure

A total of 552 patients entered the studyandrecewedatleastonedoseofthesmdymedxcatwn
(325 on tramadol OAD and 227 on placebo). These patients were defined as the Safety
Population.

The proportion of patients who completed the entire 12-week treatment was similar for the
placebo and 100 mg and 200 mg Tramadol OAD groups (60%). The Tramadol 300 mg group
had the lowest proportion of completers (47%) (Table 14):

Table 14, Extent of Exposure: duration, dosage and sumber of patients
(Applicant’s Table 12.1.1-1: Dnsposmon of Patients)

10 mg m...’ Wmg Placshe Overall

Whocempleted: Visik2(DayMO0) a(%) 19 (4%) 98 (30%) (1) 199 (33%) 471 (85%)
Vist3(Day21) (%) (%) 0(1%) 60 (56%) 163 (%) IN(68%)
Visitd (Dey42) = (%) 65 (61%) 73 (66%) 37(39%) 143 (63%) 338 (61%)

VH‘J(NN) n(%) 63(59%) . 66(60%) U™ 137 (60%) 3175
e a—— ) _ y _

1 Wm%dnmm:ﬂllmmm-m“ﬂuhwq
information for thet viske.

1. The renson why 317 patients are consilered te have completed instond of 311 (352 minss 241) is thet € patients whe
discontinued premeiurely did se elose to the time that thelr Vielt S was schedulcd. Thereiure, s WOMAC sesessment and
drug ware svailndle for these patients.

3. Soms of the palicnts who were discontinued dus 1o "Patient Request” or “Investigelor initiated Disontinuntion™ were reciessilied
23 "Treotment Fallurs™or " Adverse Events” if commenis on the CRF supperisd this reclassifiestion

Adverse Events (AEs)
The overall proportion of patients in the Safety Population who experienced treatment emergent
adverse events (TEAEs) was

o 57% of patients on Tramadol OAD 100 mg

o 67% of patients on Tramadol OAD 200 mg

o 75% of patients on Tramadol OAD 300 mg

o 51% of patients on placebo

The incidence of TEAEs increased with dose of Tramadol OAD. There were no unexpected
adverse reactions reported during the study.

Death: There was one death reported during the trial. The death occurred in a placebo-treated

s AEs: A total of 3 serious AEs occurred during the study: 1 each in the Tramadol OAD
100md300-m¢gmups,mdlmthcphcehom Only one of these SAES (gastritis in a
patient treated with Tramadol OAD 300 mg (sce below)) was likely to have been related to study
drug.
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1. Severe gastritis in the 300 mg group: a 70-year-old Caucasian female developed gastritis
after the first dose (300 mg tramadol OAD + placebo) during titration. She was withdrawn
from the study and recovered later. '

2. Severe small intestinal obstruction in the 100 mg group: a 75-year-old Caucasian female
developed partial small bowel obstruction 2.5 months after treatment with 100 mg Tramadol
OAD. The patient had a previous history of multiple abdominal surgeries and adhesions. This

" AE therefore may not be related to treatment. ‘

3. Severe lower abdominal pain in- placebo group: a 73-year-old Caucasian male developed
lower quadrant pain of unknown etiology 25 days after placebo treatment, withdrawn from
the study and recovered on the same day. The patlent had history of duodenal bleeding and

colonic polyps.

~ SOC: The most frequent categories of TEAEs occurring in >10%
were gastmmtestmal dlsorders (28% of patients) and nervous system disorders (24% of patients).
The incidence of these AEs a d dose related (Table 15). There were no remarkable
differences in TEAEs among ages.

Table 15. Common TEALES by System Organ Class (% Patient)

disorders 26% 41% 43% 16%
et 22% 30% 35% 16%

: mmon AEs by PT: The TEAEs experienced by > 10% patients, as shown in Table
16, were nausea, oecumng in approximately 61% of all treated patients, dizziness/vertigo (47%
of all patients), constipation (37% of all patients), somnolence (36%) and vomiting (24%). A
dose-dependent increase in these AEs was observed. Most AEs were mild-moderate in severity.

Constipation appeared to be more frequent constipation in patients aged > 65 years treated with
tramadol; otherwise, there were no remarkable differences in AE frequency and type across age

i AEs: The median time to onset for the most common TEAEs
was wnthm onc week of tmatment mltmwn
e 1-7 days for onset of nausea, vomiting and dizziness/vertigo occurred earliest
e 1.3 days for onset of somnolence
e 4.7 days for onset of constipation
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Table 16. The Most Common TEAE:S in the Safety Population
(Applicant’s Table 12.2.2.1-3)

'l'rut-ul
Tramadel Tramadol Tramadel

OAD OAD OAD
100mg  200mg  300mg  Placebo

Prtmdem o109 QenD e i

Constipation ROI3%)  16(144%)  11(10.2%) 3 (1.3%)
Dizzinsss/ Vertige  12(513%)  10(99%)  23Q13%)  11(48%)
Neuses I20103%)  22(198%) 20(@39%) 13 (5TW)
‘Sommolence 9(3.3%) 17(153%)  I3-(120%) 2(0.9%)
Vemiting NOS 4(38%) 6 (5.4%) 16 (14.5%) 1 (0.4%)
Source: Statistical table: 5.2.2.4

Notss: Porcentages are.of total number of patients in the respectivs (sub-) group.
Multiple occurrences of the same adverss event in the same patient were
counted only onee.

The median duration of the most common TEAEs was < 3 weeks in all treatment groups:

3-5 days for nausea and vomiting

3-7 days for dizziness/vertigo

12-26 days for somnolence (but 3 days on placebo)
12-16 days for constipation (but 51 days on placebo)

3 About 21% (67 of 325) of patients in the tramadol groups and 9% of

placebopanentstenmmtedthcstudyeaﬂydmtoanAE There was a dose-dependent increase
in dropouts: 12% of the Tramadol OAD 100-mg patients, 16% of the 200-mg patients, and 33%
of the 300 mg patients. Most of the AEs that led to discontinuation were mild to moderate in
intensity (Table 17). The majority of the AEs that led to discontinuation were the commonly
occurring AEs (nausea, constipation, etc.).

Table 17, AE-related Dropouts
(Data are extracted from the applicant’s Tables 12.1.1-1)

13 (12.3%) 1 10 2

18 (16.2%) 2 12 4

36 (33.3%) 7 2 7

2E3% | 4 8 9
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Post-treatment AEs (PTAEs)

Patients were contacted by 2 telephone follow-up calls on days 4 and 7 after the last dose to
assess specific symptoms associated with withdrawal and dependence as well as any AEs (Table
18). Of the 325 patients randomized to Tramadol OAD groups, 88 (27%) experienced at least 1

- AES: sleep disturbance (23% at 200 mg group and 15% at 300 mg) followed
by dlarrhca, emotnonal disturbance, nausea, sweating increase, abdominal pain and tremor/rigors
(5%mthe200mg,4%mthe 300 mg and 0 in placebo)

glation; the symptoms decreased frequency from high dose to low dose: 200 mg > 300 mg
: >100mg>placebo

Time to Onset; Most PTAEs occurred in the first 3 days after end of treatment, and were reported
at the first phone follow-up. If the same patients were contacted at the 2™ follow-up, this would
suggest that the withdrawal/dependence symptom appear to be reversible.

i PTAES: the sleep disturbance and sweating increase were reported as severe in some
pctlcnts All others were mild-moderate.
e Severe sleep disturbance: 22% (2 of 9) in the 100mg, 23% (6 of 26) in the 200 mg, 19% (3

of 16) in the 300 mg and 0 in placebo.
¢ Severe “sweating increased” reported 1/3 in the 100 mg, 0/7 in the 200 mg, 1/5 in the 300
mg and 0 in placebo
ation: The majority of PTAEs were cmsM “related” or “possibly related” to
treatmem.
Table 18. Post-treatment AEs and Withdrawal/Dependence Symptoms
(Adapted fmm the applicant’s Table 12.22.7-1)
Trestimenl during double-bilnd phase
Tramodel Tramadal  Tramadel
OAD OAD OAD
108 mg 200 mg 300 mg Placsbe

Treforrodtorm (3=10) (e=111) (r=108) (=237),
Emotiess! disterbanca’ 20 9%) 11{99% 2(1.9%) 1A%
Slecp dlstarbumces 9 (8.3%) W% ISHAIG  4(1I%)
Visasl or sudisery distrbences - 3™ . -
Tremos/Rigers . S(L9 4™ -
Diizziness 2¢19%) (50 YY) 209%)
Neuses 4006 10(9.0%) T 1) 30 3%
Vemitisg NOS . 3IQ™% 2(1.9% .
Dievies NOS S50 (0PN 6(5.6%) 2(09%)
Abdomissl paia NOS 109% 200.2%) 30N .
Swestiog increased 1a9 163%) S (4.0%) 1(2.4%)

'umam-ucsnnm—-u,wwnm ' '

| Agiontion, Irrissiiitity, Onher.

Netes: Percontnges are of wtal susber of pationts i the respective (wib-) growp.

o Number of patieats.
‘Multiple cccmrences of the same adverse event in the same patient wers eounted only once.
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Clinical Laboratory Evaluation
A total of 21 abnormal laboratory values were reported in 12 patients:

Four patients (3 on placebo and 1 on 100 mg tramadol) experienced abnormal values which were
considered possibly related to the study medication: increased blood amylase, blood alkaline
phosphatase and increased Gamma-glutamyltransferase.

Reviewer comment: Information on the magnitude (xUNL) and resolution of . t&are laboralory
changes was not provided in the report.

Vital Signs and Physical Examination

There were no remarkable changes in vital signs (Respiratory rate, blood pressure, temperature,
and pulse) body weight or post study physical examination for patients in all treatment groups

SUMMARY AND CONCLUSION

Efficacy: The applicant’s analysis showed that with LOCF imputation for missing data there was
a statistically significantly difference in the mean percent change in WOMAC pain score from
bascline to end of treatment between Tramadol OAD 300 mg and placebo. However, the
difference was not statistically supported by analyses with BOCF imputation for missing data, .
the continuous responder analysis and the time-response relationship. Therefore, treatment with
Tramadol OAD 100, 200 or 300 mg for 12 weeks in patients with pain due to osteoarthritis did
not result in statistically significant pain improvement in WOAMC Pain score.

‘Safety: All 552 patients enrolled into the study received at least one dose of the study medication
(325 on tramadol OAD and 227 on placebo); 180 (55% of 325 patients) completed the 12-week
treatment of Tramadol OAD (62 on 100 mg, 66 on 200 mg and 51 on 300 mg) and 137 (60% of
227 patients) complete the study in group.

Overall AEs from this study appeared to be comparable in profile, intensity and frequency to the
approved tramadol products (Ultram IR and ER), and similar to those observed in study MDT3-
002.

¢ SAEs: One fatal AE was reported during the study, which was a fatal Ml in the placebo
group and considered “not related to treatment”. There were three other SAEs in 3
patients, including one severe gastritis in the 300 mg group, one severe lower abdominal
pain in placebo and one severe small intestinal obstruction in the 100 mg. All the SAEs
were recovered.

L] ncm“mnAEswmmMMndmdmmsymmgmclﬁdmgNm
dizziness/vertigo, constipation and vomiting with intensity from mild to moderate. All
AEs showed dose-dependent increase from 0 (placebo), 100, 200 to 300 mg tramadol
OAD.
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o AE-related dropouts: About 21% (67 of 325) of patients in the tramadol OAD groups
terminated the study early due to an AE, which was dose-dependent increased; most of
these AEs were drug-related, mild-moderated in the intensity, and the expected common

o The concomitant medications were balanced among tramadol OAD and placebo groups.
The potential drug-drug interaction agents, such as SSRls, TCAs and MAOIs, were
excluded during the subject selection. No seizure and other AEs related to the potential
drug-drug interactions were reported.

o Overdose: There were no overdose cases reported; the study was designed as “fixed
: dose” during the 12-week Maintenance phase.

o Dependence and Withdrawal Symptom: Based on the phone follow-up at 4 and 7 days
after the last dose, about 27% of patients in the tramadol OAD groups (n=325)
experienced at least 1 post-treatment AEs; the majority of AEs were considered “related
to treatment” with mild-moderate and onset in the first 3 days. The common AEs (from
high to low frequency) were sleep disturbance, diarrhea, emotional disturbance, nausea,
sweating increase, abdominal pain and tremor/rigors. The patients in the 200 mg group
had the highest incidence of the AEs, followed by 300 mg, 100 mg and placebo.
However, the compliance to the post-treatment follow-up was not reported.
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10.1.3 Study MDT3-005

TITLE: A Two-arm Study Comparing "the Analgesic Efficacy and Safety of Tramadol
Contramid OAD versus Placebo for the Treatment of Pain due to Osteoarthritis

Study Period: October 18, 2004 to January 06, 2006
CRO: r o

- S b(4)
OBJECTIVES

Primary: To show superior analgesic efficacy of Tramadol Contramid OAD against placebo
Seeondary To compare the safety and benefit of Tramadol OAD vs. placebo

STUDY LOCATION :
A total of 108 centers: 67 in USA, 18 in France, 14 in Canada and 9 in Romania

STUDY DESIGN AND PROCEDURE

The study was designed as a multicenter, randomized, double-blind, double-dummy, placebo-
controlled, paraliel group study.

The study population was patients aged 40-80 years old with confirmed, symptomatic OA of the
knee who had regular (OA) pain medications (NSAIDs or tramadol) with analgesic response
during the 30 days prior to enroliment. A total of 550 patients were planned for enrollment and
465 patients were expected to enter the randomized Double-blind phase at the randomization
ratio of 2:1 (Tramadol OAD vs. Placebo).

The trial consisted of two phms the open-label and the double-blind (Figure 1):

Open-label phase: 4 weeks (after 3-14 days of Screening for pre-study analgesic washout and
eligibility assessment):

1) Run-in: dose escalation over 14 days: 100 mg x3 days, 200 mg x5 days and 300 mg x6
days to reach an Optimum dose 200 or 300 mg; patients who could not tolerate 200 mg
exited the study. [ 72d/ets of three dose strengihs were used).

2) Taper: dose down-titration over 7 days: for Optimum Dose 300-mg: 200 mg x 4 days
then 100 mg x3 days; for Optimum Dose 200-mg: 100 mg x 7 days

3) Wash-out: over 7 days; acetaminophen 500 mg tid for 5 days followed by 2 days
without treatment; at the end of Washout (Visit 4, W7), patients were randomized by
centralized allocation to Tramadol OAD or Placebo for the double-blind phase

Criteria for a patient to enter the Double-blind phase were:

117



NDA 21-745/N-000 ’ Clinical Review
Tramadol Contramid OAD Jin Chen

) PammtensttyonNRS>4atendofWash-out,withatotalincremonZas
compared to the previous visit (end of run-in)
® Not taken any prohibited medication during the open-label period

Double-blind period: 14 weeks divided into 2 periods

Titration Period: 2 weeks, using the same dosing schedule as in Run-in period of Open-
label phase; except with placebo treatment incorporated.
¢ Patients could decrease dose from 300 mg to 200 mg (Tramadol OAD or placebo)
due to lack of tolerability, and stay at 200 mg for the remaining titration period
. Pattent could not tolerate 100 mg or 200 mg-(tramadol or placebo) exited the study.
ice Period: Patients were treated for 12 weeks at their final optimum dose
establlmed from the Titration: 200 mg or 300 mg of Tramadol OAD or placebo.

The patients had nine visits and seven phone contacts during the study (Table 1):

Four visits and three phone contacts were during the Open-labeél phase:
1) Screening: Visit 1 (SX, evaluation) and Visit 2 (S0, verify eligibility and washout)
2) Run-in: Visit 3 (at end of 14-day run-in); 3 telephone contacts during the 14-day
3) Washout: Visit 4 (at end of 7-day washout)
4) Taper: one phone contact at day 3 (middle of 7-day taper)

During the Double-blind phase: five visits and three phone contacts
1) Titration: Visit 5 (at end of 14-day titration) and 3 phone contacts during the 14-day
titration period
2) Maintenance: Visit 6 (M21), Visit 7 (M42), Visit 8 (M63) and Visit 9 (M84, end of
treatment); “M21” means day 21 after. starting Double-blind phase.

The primary efficacy endpoint was the group mean pain intensity on 11-point numerical scale
(PI-NRS) at end of treatment (week 12). The secondary endpoints included the PI-NRS at Week
6, PI-NRS stratified by dose at Week 12, WOMAC Pain and Physical Function subscales at
Week 12, the Patient and Physician Global Impression of Change at Week 12, time to response
and time to carly discontinuation due to lack of efficacy.

Safety assessment included vital signs, physical examination, clinical laboratory and concomitant
medications
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Table 1. Schedule of Evaluation
(Applicant’s Table 9.5.1.1-1)
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Subject Selection

Inclusion criteria
1) Males or females, 40 - 80 years of age
.2) Moderate to severe OA of the knee accordmg to the ACR criteria:

e Current knee pain.

¢ <30 minutes of moming stiffness with or wnthout crepitus on active motion

¢ Confirmation by either arthroscopy or radiology report (X-rays showing osteophytes,
joint space narrowing or subchondral sclerosis ) within five years prior to entry into

- the study

3) Pain severity at Visit 3 (Day S0):

e Thell-pointNRS 2 4
s A total increase 2 2 on the 11-point NRS compared to Visit 1 (Day SX)

4) History of exposure to pain treatment for the knee OA with NSAIDs, COX II inhibitors or

Tramadol and taking one of the above medications on a regular basis in the 30 days prior to

Visit 2 (S0)
5) ESR <40 mm/hr
6) BMI<38
Exclusion criteria

1) Known rheumatoid arthritis or any other rheumatoid disease. :

2) Secondary arthritis (any of the following): septic arthritis; inflammatory joint disease,
gout, pseudogout, Paget's disease, joint fracture, acromegaly, fibromyalgia, Wilson's
disease, Ochronosis, Haemochromatosis, Osteoondromatosis, heritable arthritic disorders,
or collagen gene mutations.

3)  On the target knee, history of bursitis, pain in the ipsilateral hip, meniscal tear (within the
last 12 month), cartilage reconstruction procedure, and therapeutic arthroscopy proeedune
(within the last 12 months)

4) Treatment within the last 3 weeks with any of the following medications: MAOIs, TCAs
and other tricyclic compounds (e.g. cyclobenzaprine, promethiazine), neuroleptics,
SSRIs, or other drugs which reduce seizure threshold.

5) A history of seizure disorder other than infantile febrile seizures.

6) Major illness requiring hospltalmnon during the 3 months before commencement of the
screening period.

7) Unwillingness to stop taking pain 'medication other than the study medication (for
arthritis or other types of pain) or unwillingness to stop taking other medications for the
treatment of OA

8) Previous failure or discontinuation (due to AEs) of tramadol HCI therapy.

9) Treatment with another investigational agent within the last 30 days.

10) Corticosteroid injections in the target knee within the previous 3 months or viscous
injections in the target knee within the previous 6 months.

11) Use of other opioids (e.g. codeine, oxycodone, hydromorphone, etc.) for treatment of OA

or other chronic conditions.
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12) Previous or current opioid dependence.
13) Current or past substance abuse or dependence, other than nicotine
14) Bowel disease causing malabsorption. ‘
15) Pregnancy or lactating or childbearing potential and unwilling to utilize a medically

16)
17)
18)
19)

approved method of contraception during participation in this clinical trial.

Significant liver disease (defined as active hepatitis or liver enzymes > 3x ULN)
Significant renal disease (defined as creatinine clearance < 30 mL/min) -

Allergy or an adverse reaction to Tramadol or any structurally similar'drugs (e.g. opiates)
Any other condition that, in the opinion of the Investigators, would have adversely
affected the patient's ability to complete the study or its measures.

Rescue medication

No rescue medication for pain due to OA was permitted in any treatment arm or at any time
~ during the study. Medications for chronic pain conditions were not permitted. Pain medications
for acute pain were allowed but with the following conditions:

Only short-acting analgesics (¢.g. acetaminophen, dasage was ot specifed)

Only for up to three consecutive days

Stop this analgesic at least 3 days before any study visit; if not, the visit was to be
delayed by 3-7 days

Carefully record name, dose duration and indication in the source documents and CRF.
Patients with intolerable pain could be withdrawn.

Prior and Concomitant Therapy

Patient could take Nytol (Valerian) for sleep disturbances.

Patients could not take sedative hypnotics, topical preparations or medications,

anesthetics or muscle relaxants.

Patients could not start new physical therapies for their knees during the study; those
under physical therapy had to be on a stable regimen for >3 months prior to Visit 1

(screening).

Herbal remedies such as glucosamine sulphate and chondroitin sulphate were to be
washed out (S period was not specified) and not taken during the trial.

Patients under low-dose ASA for cardioprotection with stable dose >3 months were to
continue at the same dose.

Symptomatic medications for tramadol-associated AEs: dimenhydrinate for nausea and
psyllium hydrophilic mucilloids, docusate sodium, sennosides for constipation. Any
medications used to treat AEs were collected in CRFs.

[Reviewer's Comments: The applicant did not specilp the waiting period prior 1o entering the
Study for patients with previous intra-arficular corticasteroid andlor viscous injections, which
would confound the analpesia outcome of Tramadol O4D]

Treatment Compliance:
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The tablet counts were recorded from Visits 3-9 (from the Run-in period during Open-label
" phase to end of Double-blind phase.

Efficacy Measures
Pain Intensity NRS (PI-NRS)

At each study visit, patients were asked to rate their pain on an 11-point numerical rating scale
(NRS): 0 = no pain and 10 = worst possible pain.

Patient’s Global Imprmion of Change:

Patient’s impression on the effect of the treatment on pain and side effects using a 7-point
categoncal scale (1 = very much improved and 7 = very much worse).

Physician's Global Impression of Change:

Investigator’s overall impression of the change in the patient's status from the beginning of the
study to each of 4 visits during Maintenance period or at the Open-label early termination or
discontinuation visits without consulting with the patient or reviewing previous ratings, based on
the 7-point categorical scale

WOMAC Pain and Physical Function Subscales: using 5-point Likert scale (0 = none, 1 =
slight, 3 = severe, 4 = extreme)

[Reviewer's comments.: The protocol did not specify the specific time when patients were ro lake

their dose on the visit day relative to e assessments of all efficacy parameters. The liming of e
dase very likely impacted the efficacy outcome due to low plasma level of Tramadol OAD in the
morning.

The applicant describs use of a Spoint Likert scale for the WOMAC Pain Subscale. However,
a 100-mm VASis the commonily used for measure for the FOMAC index.]

Safety Measures

Physical examination: '

¢ PE including specific examination of the knees at Vlsn 2 (the 2™ Screening visit), open-label
carly termination visit, visit 9 (week 12 of Maintenance period)

e Body height at Visit 2 and body weight at Visit 1 and Visit 9 to determine BMI [s4¢
agplicant did not state why lo lake the body weight at 2 different visits)

Vital signs:
¢ At all visits and early termination visits
. lnspecﬂon,pclpuﬂonaadmob:hnﬂonoftheknuummcandthemdofﬂndy
¢ Body weight at bascline and the end of study and height at baseline to determine BMI
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Clinical laboratory

At Visit | and Visit 9 or early termination during the Open-label or the Double-blind
phases)

Hematology, biochemistry, urinalysis and pregnancy test (also at Visit 7)

Any clinically relevant changes occurring during the study were recorded on CRF

AE Monitoring throughout the duration of the study:

Other Measures

Physical activity level rating scale:

o Assessed at all visits (Visits 1-9) or at early termination visits

o Rated using a 5-point scale (1 = no active to 5 = extremely active)

Patient indication of treatment: Patients were asked to complete a Case Report Form
indicating their opinion regarding which treatment they received after randomization
(active or placebo).

Statistical Analysis

The Statistical Analysis Plan of this trial was submitted for SPA review in November 2004,
which was generally acceptable, as indicated in the Division’s letter to the applicant dated on
December 6, 2004. Refer to the Statistician’s review for detail about the final statistical analysis
methodology.

Primary efficacy analysis

The PI-NSR score at the end of study (Visit 9, or Week 12) with the 2-side superiority

hypotheses:

o HO: py = pp and H1: p # pp; where p, and p,, are the Pl score at individual last visit for
Tramadol OAD and for Placebo, respectively.

o The estimated treatment difference and 95% ClI for the difference were derived from
an ANCOVA with “treatment” as a factor and the PI-NRS baseline as the covariate
Responder was defined as a PI-NRS decrease > 2 points from baseline (Visit 4, at end of
the Washout period during Open-label phase), but it was changed to pas? Aoc “responder

curve” analysis as requested by the division.

2-tail/a=0.05 used for all tests; no a-adjustment applied to the primary endpomt (due to
one primary efficacy criterion); there was also no multiplicity a-adjustment on the two
tested dose levels (because of separate comparisons to placebo).

Time to response was defined as the number of days between starting the Double-blind
treatment and becoming a responder which was amlyzed by Kaplan-Meier- survival
estimates with long-rank test.

Full analysis popuhﬁon (FA) with LOCF imputation for missing data due to dropouts
was used for primary efficacy analysis; the FA population was defined as all randomized
patients who received at least one dose of the study medication regardless of the status of
the post-dosing assessment; for primary efficacy analysis.
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e Alternative methods to handle the missing data due to early dropouts were use to test the
sensitivity of primary LOCF method, including BOCF, Repeated Measures (with LOCF)
and Time-Weighted Average '

e No imputation methods applied to the secondary efficacy analysis using the PP
population

o Statistical models were not adjusted for center effects due to too few patients enrolled per
center.

Interim Analysis:
¢ An administrative interim analysis was performed when 175 patients had completed 6
weeks of the Maintenance period to verify the assumptlons regarding sample size
determination (SD and drop-out rates).
o There was no a-adjustment on the interim analysis.

Safety Evaluation
. e Based on Safety Population, defined as all patients who received at least one dose of the
study medication
o The number of days exposed to treatment:
o Open-label Phase: one plus date of last dose minus date of first dose
o Double-blind phase: one plus data of last dose minus data of first dose minus
number of days during which a patients stopped the study medication
e Safety data from the Open-label and double-blind phases were summarized separately,
and stratified by treatment group.
¢ TEAEs were summarized as number and % of AES in exposed patients, duration/time to
onset of AEs, including abnormal lab values, with Chi-Squared test or Fisher’s exact test.

Sample size

A total of 550 patients were planned for enrollment and 465 patients were expected to enter the
randomized Double-blind phase at the randomization ratio of 2:1 (Tramadol OAD vs. Placebo).
The sample size calculation was based on the following assumptions:

e Minimal between-group difference in the PI-NRS score = 1 (considered clinically
significant)
SD=2.25§
Power = 90%
Overall a = 0.05 (adjustment for 1 extra comparison)
Expected d rate: 15% during the Run-in Period (Open-label Phase), 5% durmg
the Titration PenodandZS%dm‘mgﬂteMmmenme Period.
Z%e actwal m/btellt was /028 patients (see below Amendment #3)

Protocol Amendment
e Amendment #1: dated Oct-7-2004, PE could be done by certified PA or Nurse
practitioner instead of a medical doctor.
e Amendment #2: dated on Dec-15-2004, increase the maximum BMI from 35 to 37.
o Amendment #3: dated on June-08-2005, with the following two amendments:
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o Increase sample size from 550 to 800 patients (thus increased the study centers) based
in a pre-planned administrative interim analysis. However, the actual enrollment was
1028 patients in the Open-label phase because the applicant permitted all patients
with analgesic-washout being enrolled due to “ethical” concern.

o Permit subjects to be consented in language other than those in the original protocol.

Change in Planned Analyses

Following changes were discussed and documented prior to unblinding:

e Subgroup analysis as requested by the division (Dec 6, 2004): 200 mg Tramadol OAD vs.
placebo and 300 mg Tramadol OAD vs. placebo without multiplicity adjustment in
addition to Tramadol OAD overall response (200 and 300 mg) vs. placebo as originally
planned.

e Sensitivity analysis for imputation for missing data as requested by the division: time-
weighted average, repeated measure with LOCHF, BOCF.

¢ Change in definition of responder: using responder curve with PI changes from > 1 up to >
5, instead of > 2 points change from baseline in average pain.

RESULTS
Subject Disposition

Open-label Phase:

A total of 1028 patients were enrolled during the Open-label phase and 1027 entered the Run-in
Period; 646 patients completed the Open-label Phase (dropout rate: 37% of 1028) and were
randomized into the Double-blind Phase.

The main reasons for during the Open-label phase were adverse events, followed by
patient request and protocol deviation; only a small proportion of dropouts was due to lack of
efficacy (likely because of flexible dosing) (Table 2). Across subgroups, slightly more Caucasian
(41%) than non-Caucasian (30%) dropped out; otherwise, the rates were similar across
group

[ 7%e applicant did not compare demaographic characteristics between the dropouls and the non-
dropouts; the comparisorn would be valuable lo assess y’tﬁemkmﬂmddmmm
label treatmwent m.rmtb'mmtargﬂmhtm]

Double-blind Phase:

A total of 646 patients who completed the Open-label Phase were randomized at a ratio of 2:1
into Tramadol OAD (n=432) and Placebo (n=214) groups followed by 2-week titration and 12-
weck maintenance treatment.

The overall dropout rate during the Double-blind Phase was 24% (Table 2). About 9% of
patients dropped out during the Titration period and 23% during the 12-week maintenance
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period. The main reasons for dropout were AEs (42% on Tramadol OAD vs. 22% on Placebo)
and treatment failure (34% on Tramadol OAD and 49% on Placebo) (Table 2).
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