These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Fealth Service

Food and Drug Administration

Rochville MD 20857

¥R 0 3 1395
NDA 20-281

The R. W. Johnson Pharmaceutical Research Institute {
700 Route 202 South

P. O. Box €70

Raritan, New Jersey 088695

Attention: Ms. Jean 0O'Connor
Senior Director
Requlatory Affairs

Dear Ms., O'Connor:

Please refer to your August 28, 1992 new drug application and
your resubmission dated September 30, 19393 submitted under
section 505(b) of the Federal Food, Drug and Cosmetic Act for
Ultram (tramadol hydrochloride}, 50 and 100 mg Tablets.

We also refer to our approvable letter dated February 17, 1995.

We acknowledge receipt of twenty-six amendments noted on the
attached page.

This new drug applicaticn provides for the management of moderate
to moderately severe pain.

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

The final printed labeling (FPL) must be identical to the
encleosed revised draft labeling. Marketing the product with FPL
that is not identical to this draft labeling may render the
product misbranded and an unapproved 1ew drug.

Please submit fifteen copies of the FPL as soon as it is
available, in no case more than 10 days after it is printed.
Please -individually mount ten of the copies on heavy weight paper
or similar material. For administrative purposes this submission
should be designated "FINAL PRINTED LABELING" for approved NDA
20-281. Approval of this labeling by FDA is not required befocre
it 1s used.




NDA 20-281 Page 2

Should additional information relating to the safety and .
effectiveness of the drug become available, revision of that 3
labeling may be required. §

SRR i
-

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

i s M-‘-Zm"mﬂ— ~ 2

Food and Drug Administration k:
Division of Drug Marketing, Advertising and N >
Communications, HFD-240 :
5600 Fishers Lane

Rockville, Maryland 20857

We note your correspondence dated February 20, 1995 agreeing to
PHASE IV commitments which include additional studies. Please
submit protocols for these studies as soon as possible. The !
original copy of the PHASE IV study protocols and reports should
be submitted to this Division, with a copv to the Division of
Drug Information Resources, HFD-80. Since that Division is
responsible for tracking PHASE IV studies, a copy of all future
communications regarding PHASE IV studies should alsc be sent to
them. As staled above, we note your agreement to the following
PHASE IV commitments:

1. To evaluate rediatric use data from European
experience. Present to the Ageucy, within one year of
the approval of the NDA, analysis of the available data
that could support pediatric labeling.

2. To design and execute a pharmacokinetic study to
investigate the effects of Ultram on quinidine
concentrations in human subjects. Submit a protocol to
the agency within six months of the NDA approval.
Submit. a completed report and any related labeling
changes within one year of approval of the protocol.

3. To investigate the carcinogenic potential of Ultram
through epidemioclogical studies, in lieu of additional
animal studies. Within one year of approval of the
NDA, submit a proposal for an epidemiology study of
Ultram using existing foreign data bases. It should

“have the objective of being capable of detecting a
doubling of common significant malignancies such as
cancer of the gastrointestinal system or cancer of the
genitourinary system. The timetable for execution ot

the study is to be negotiated depending on the nature (\-‘\“‘
[ 3

of the proposal.
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In addition to the PHARSE IV commitments, we note that you have
agreed to comply with the recommendations from the August 3, 1594
Drug Abuse Advisory Committee (DAAC) meeting to develop a plan
for detection, intexrventicr and reporting of abuse of Ultram.

f
As Ultram may have an abuse potential of an unknown deg%ee, you
are not permitted to advertise, promote or market the drug
product by calling attention to its unscheduled status under the
U.S. Controlled Substances Act.

We also note your memorandum dated April 11, 1994 signed by
Andrew B. Wojatsek, Vice-President for Marketing and Sales for
McNeil Pharmaceutical to Dr. Gary P. Horowitz, Senior Dirsctor of
your Regulatory Affairs section, comprising "a commitment on the
part of McNeil Pharmaceutical to avoid any promotional efforts
for Ultram that use the tradename or any portion of it in any
fu.shion to imply exaggerated efficacy or to exaggerate anv other
property of the product . additionally, we note your letter
dated April 13, 1994 addressed to Dr. John Hyde of this staff
signed by Dr. Horowitz affirming your "commitment to avoid any
implication of enhanced activity of tramadol hydrochloride
through the use of this tradename."

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

We remind you that you must comply with the requirements for an
approved NDA set forth under 21 CFR 314.80 and 314.81.
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If you have any questions, please contact Corinne P. Moody,
Project Manager, at (301} 443-3741.

SR SR
—nl2D

Sincerely yours, i
Review Team ’
Pilot Drug Evaluatiocon Staff, HFD-007

Center for Drug Evaluation and Reseaich

?«G’Q‘L‘Q\Aﬁw&

L c
Robert F. Bedford, M.D. Hyde, 0., M.D.
Acting Director edlca& Qfficer
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Rudolph Widmark, M. D Michael Klein, Ph.D.
Medlcal Officer Interdiscjiplinary Scientist
%‘&V . 7& ' ZO%&U’O‘U(L

ye III Ph.D. Jﬁ'lftekhcr Mahmocd, Ph.D.
Pharmacologlst Pharmacokineticist
f : Hdﬁ \@W/Lo-\k,/ } /) -?’7 )/
Pramoda Maturu, Ph.D., MBA Corimme P. Moody )
Chemist ‘ Project Manager /
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ULTRAM® (tramadol hydrochloride) tablets

DESCRIPTION

ULTRAM® (tramadol hydrochioride) is a centrally acting analgesic. The
chemical name for tramadol hydrochloride is (+)cis-2-[(dimethylamino)rhethyi)-
1-(3-methoxyphenyl) cyclohexanol hydrochloride. lts structurat formula is:

[Structural Formula]

The molecular weight of tramadol hydrochloride is 299.8. Tramadol
hydrochloride is a white, bitter, crystalline and odoriess powder. It is readily
soluble in water and ethanol and has a pKa of 9.41. The water/n-octanol
partition coefficient is 1.35 at pH 7. ULTRAM tablets contain 50 mg of tramadol
hydrochloride and are white in color. Inactive ingredients in the tablet are comn
starch, hvdroxypropyl methyicellulose, lactose, magnesium stearate,
microcrystialline cellulose, polyethylene glycol, polysorbate 80, sodium starch
glycolate, titanium dioxide and wax.

CLINICAL PHARMACOLOGY

Pharmacodynamics

ULTRAM is a centrally acting synthetic analgesic compound that is not derived
from natural sources nor is it chemically related to opiates. Although its mode of
action is not completely understood, from animal tests, at least two
complementary mechanisms appear applicable: binding to p-opioid receptors
and inhibition of reuptake of norepinephrine and serotonin. ULTRAMM's opioid
activity derives from low affinity binding of the parent compound to p-opioid
receptors and higher affinity binding of the M1 metabclite. In animal models,
M1 is up to 6 times more potent than tramadol in producing analgesia and 200
times more potent in p-opioid binding. The contribution to human analgesia of
tramadol relative to M1 is unknown.

Tramadol-induced antinociception is only partially antagonized by the opiate
antagonist naloxone in several animal tests. ki addition, tramadol has been
shown to inhibit reuptake of norepinephrine and serotonin in vitro, as have
some other opioid analgesics. These latter mechanisms may contribute
independently to the overall analgesic profile of ULTRAM. Onset of analgesia
in humans js evident within one hour after administration and reaches a peak in
approximately two to three hours. Peak plasma concentrations are reached
about two hours after administration, which correlates closely with the time to
peak pain relef.




35
36
37
38
39
40
41

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
RD
61
62

63
64
65
66
67
68
€9

70
A
72

Page 2
Labeling for NDA # 20-281

Apart from analgesia, ULTBAM administration may produce a consteliation of
symptoms (including dizziness, somnoience, nausea, constipation, sweating
and pruritus) similar to that of an opioid. However, tramadol causes significantly
less respiratoiy depression than morphine. In contrast to morphine, tramadol
has not been syown to cause histamine reiease. At therapeutic doses,
ULTRAM has no effect on hear rate, left-ventricular function or cardiac index.
Orthostatic changes in blood pressure have been observed. ‘
Pharmacokinetics :
Absorption:

Racemic tramadol is rapidly and almost completely absorbed after oral
administration. The mean absolute bioavailability of a 100 mg oral dose is
approximately 75%. Oral administration of ULTRAM with food does not
significantly affect its rate or extent of absorption. Therefore, ULTRAM can be
administered without regard to food. The mean peak (x SD) plasma
concentration of racemic tramadol is 308 * 78 ng/mL and occurs at
approximately two hours after a single 100 mg oral dose in healthy subjects. At
this dose, the mean peak plasma concentration of the active mono-O-desmethyi
metabolite, racemic M1, is 55 £ 20 ng/mL and occurs approximately three hours
post-dose. The separate [+]- and [-]-enantiomers of tramadol generally follow a
parallel time course in plasma after a single 100 mg oral dose of ULTRAM.
Following 100 mg oral administration of tramadol. the maximum plasma
concentrations of the |-]-enantiomer of tramadol are somewhat lower than those
of the [+]-enantiomear (148 + 33 vs. 168 + 36 ng/mL, respectively). The [-]-M1
enantiomer is prasent at slightly higher plasma concentrations than the [+]-M1
enantiomer (35 + 10 vs. 26 + 13 ng/mL, respectively). At steady state foliowing
a 100 mg q.i.d. regimen of tramadol, 3 out of 18 subjecis formed relatively low
amounts of [+]-M1, while their [-]-M1 formation remained similai to that of other
subjects. This is beliaved not to be clinically significant.

Piasma concentrations of racemic tramadol are predictable over a 50 g to 100
mg single-dose range. This is also true under multipie-dose conditions. Steady
state is achieved after two days of dosing ULTRAM by a 100 mg q.i.d. recimen
(maximum plasma concentration was 592 + 177 ng/ral). The plasma half-iife of
tramadof, following single and multiple dosing, was 6 and 7 hours, respectively.
This increase in half-life upon multiple dosing is not considered to be clinically
significant or to warrant dosage adjustment for chronic use.

Mean plasma racemic tramadol and racemic M1 concentration-versus-time
profiles following a single 100 mg oral dose of ULTRAM and following twenty-
nine 100 mg doses four times daily are shown in Figure 1.

R

d
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Figure 1: Mean Tramadol and M1 Plasma Concentration Profiles
after a Single 100 mg Oral Dose and after Twenty-Nine
100 mg Oral Doses of Tramadol HCI given q.i.d.

Tramadol -
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(Single Dose)
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........ M1
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Time [h)

Distribution:

The volume of distribution of tramadol was 2.6 d 2.9 liters/kg in male and
fermale subjects, respactively following a 100 mg intravenous dose. The
binding ot tramadol to human plasma proteins is approximately 20% and
binding also appears to be independent of concentration up to 10 pg/mL.
Saturation of plasma protein binding occurs only at concentrations cutside the
clinically relevant range. Althouch not confirmed in humans, tramadol has been
shown in rats to cross the blood-brain barrier.

Metabolism:

Tramadol! is extensively metabolized after oral administration. Approximately
30% of the dose is excreted in the urine as unchanged drug, whereas 60% of
the dose is excreted as metabolites. The remainder is excreted either as
unidentified or as unextractable metabolites. The major metabolic pathways
appear to be N- and O-demethylation and glucuronidation or sulfation in the
liver. QOnly one metabolite (mono-O-desmethyitramadol, denoted M1) is
pharmacologically active. Production of M1 is dependent on the CYP2D6
iscenzyme of cytochrome P450.

Elimination:

The mean termina! plasma elimination half-lives of racemic tramadol and
racemic M1 are 6.3 + 1.4 and 7.4 + 1.4 hours, respectively. The plasma
elimination half-life of racemic tramado! increased from approximately six hours
to seven hours upon multipie dosing.

Special Populctions:

Renal:

Impairec renal function results in a decreased rate and extent of excretion of
tramadol and its active metabolite, M1. In patients with creatinine clearances of
less than 30 ml/min, adjustment of the dosing reqgimen is recommended (see

MR VL TSR, .
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DOSAGE AND ADMINISTRATION). The total amount of tramadol and M1
removed during a dialysis period is less than 7% of the administered dose.
Hepatic:

Metabolism of tramadol and M1 is reduced in patients with advanced cirrhosis
of the liver, resulting in a larger area under the serum-concentration-versus-time
curve for framadol and longer tramadol and M1 elimination half-lives (13 hrs. for
tramadol and 19 hrs. for M1). In cirrhotic patients, adjustment of the dosing
regimen is recommendead (see DOSAGE AND ADMINISTRATION). ;

Age: '
Healthy elderly subjects aged 65 to 75 years have plasma tramadol
concentrations and elimination half-lives comparable to those observed in
healthy subjects less than 65 years of age. In subjects over 75 years, maximum
serum concentra*ions are slightly elevated (208 vs. 162 ng/mlL) and the
elimination half-life is slightly prolonged (7 vs. 6 hours) compared to subjects 65
to 75 years of age. Adjustment of the daily dose is recommended for patients
older than 75 years (see DOSAGE AND ADMINISTRATION]).

Gender;

The absolute bicavailability of tramadol was 73% in males and 79% in females.
The plasma ciearance was 6.4 mlL/min/kg in males and 5.7 mUmin/kg in
females following a 100 mg IV dose of tramadcl. Following a single oral dose,
and after adjusting for body weight, females had a 12% higher peak tramadol
concentration and a 35% higher area under the concentration-time curve
comparead to males. This difference may not be of any clinical significance.

Clinical_Studies _

ULTRAM has been given in single oral doses of 50, 75, 100, 150 and 200 mg to
patients with pain following surgical procedures (orthopedic, gynecnlogical,
cesarean section) and pain foliowing oral surgery (extraction of impacted
molars).

In single-dose modeis of pain following oral surgery, pain reliet was
demonstrated in some patients at doses of 50 mg and 75 mg. A dose of 100 mg
ULTRAM tended to provide analgesia superior to codeine sulfate 60 mg, but it
was not as effective as the combination of aspirin 650 mg with codeine
phosphale 60 mg. In single-dose models of pain following surgical procedures,
150 mg provided analgesia generally comparable to the combination of
acetaminophen 650 mg with propoxyphene napsylate 100 ing, with a tendency
toward later peak effect.

ULTRAM has been studied in three long-term controlied trials involviing a total of
820 patients, with 530 patients receiving ULTHRAM. Patienis with chronic
conditions such as Jow back pain, cancer, neuropathic pain, and orthopedic and
joint conditions, entered a double-biind phase of one to thiee months. Average
daily doses of approximately 250 mg of ULTRAM in divided doses produced
analgesia comparable with five doses of acetaminonnen 300 mg with codeine
phosphate 3D mg (TYLENOL® with Codeine #3) daily, five doses of aspirin 325
mg with codeine phosphate 30 mg daily, and with two to three doses of
acetaminophen 520 mg with oxycodone hydrochloride 5 mg (TYLOX®) daily.
Following the double-blind period - -~ patients took ULTRAM in an open
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period for up to two years.

INDICATIONS AND USAGE

ULTRAM is indicated for the management of moderate to moderately severe
pain. '

’
1y
s

CONTRAINDICATIONS

ULTRAM should not be administered to patients who have previously
demonstrated hypersensitivity to tramadol or in cases of acute intoxication with
aicohol, hypnotics, centrally acting analgesics, opioids or psychotropic drugs.

WARNINGS

Seizure Risk

Tramadol causes seizures in animal models, and a few seizures have been
reported in humans receiving excessive single oral doses (700 mg) or large
intravenous doses (300 mg). Administration of ULTRAM may enhance the
seizure risk in patients taking MAO inhibitors, neuroleptics, other drugs that
reduce the seizure threshold, patients with epilepsy, or patients otherwise at
increased risk for seizure. In animal studies, naloxone administration increased
the risk of convulsions. ' T

Use with CNS Depressants

ULTRAM should be used with caution and in reduce’ dosages when
administered to patients receiving CNS depressants such as alcohol, opioids,
anesthetic agents, phenothiazines, tranquilizers or sedative hypnotics.

Use with MAO Inhibitors

ULTRAM should be used with great caution in patients taking monoamine
oxidase inhibitors, since tramadol inhibits the uptake of ncrepinephrine and
serotonin,

PRECAUTIONS

Respiratory Depression

When large doses of ULTRAM are administered with anesthetic medications or
alcohol, respiratory depression may result. Cases of int/aoperative respiratory
depression, usually with large intravenous doses of tramadol and with
concurrent administration of respiratory depressants, have been reported in
foreign” experience. Such cases should be treated as overdoses (see
OVERDOSAGE). ULTRAM shouid be administered cautiously in patients at risk
for respiratory depression.
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increased Intracranial Pressure or Head Trauma

ULTRAM should be used with caution in patients with increased intracranial
pressure or head injury. Pupillary changes (miosis) from tramado! may obscure
the existence, extent, or course of intracranial pathology. Clinicians should also
maintain a high index of suspicion for adverse drug reaction when evaluating
altered mentai status in these patients if they are receiving ULTRAM.

Acute Abdominal Conditions | !
The administration of ULTRAM may complicate the clinical assessrent of
patierits with acute abdominal conditions.

Patients Physically Dependent on Opioids

ULTRAM is not recommended for patients who are dependent on opioids.
Patients who have recently taken substantial amounts of opioids may
experience withdrawal symptoms. Because of the difficulty in assessing
dependence in patients who have previously received substantial amounts of
opioid medication, caution should be used in the administration of ULTRAM to
such patients.

Use in Renal and Hepatic Disease

Impaired renal function results in a decreased rate and extent of excretion of
tramadol and its active metabolite, M1. In patients with creatinine clearances of
less than 3C mU/min, dosing reduction is recommended (see DOSAGE AND
ADMINISTRATION).

Metabolism of tramadol and M1 is reduced in patients with advanced cirhosis
of the liver. in cirrhotic patients, dosing reduction is recommendeci (see
DOSAGE AND ADMINISTRATION).

With the prolonged half-life in these conditions, achievement of steady state is
delayed, so that it may take several days for elevated plasma concentrétions to
develop.

Information for Patients
Patients being treated with ULTRAM should receive the foltowing information:

ULTRAM may impair mental or pi.ysical abilities required for the performance of
potentially hazardous tasks such as driving a car or operating machinery.

Drug Interactions

Tramadol does not appear to induce its own metabolism in humans, since
observed maximal plasma concentrations after multiple oral doses are higher
than expected based on single-dose data. Tramadol is a mild inducer of
selected drug metabolism pathways measured in animals.

Zoncomitant administration of ULTRAM with carbamazepine causes a
s:.gnificant increase in tramadol metabolism, presuriably through metabolic
induction by carbamazepine. Patients receiving chronic rarbamazepine doses
of up to 800 mg daily may require up to twice the recommended dose of
ULTRAM.
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Tramadol is metabolized to M1 by the CYP2D6 P-450 isoenzyme. Quinidine
is a selective inhibitor of that isoenzyme; so that concomitant administration of
quinidine and ULTRAM results in increased concentrations of tramadol and
reduced concentrations of M1. The clinical consequences of this effect have not
been fully investigateu, and the effect on quinidine concenirations is unknown.

Concomitant administration of ULTRAM with cimatidine does not result in
clinically significant changes in tramadol pharmacokinetics. Therefgre, no
alteration of the ULTRAM dosage regimen is recommended. v

Interactions with MAQ inhihitors, due to interference with detoxifica®:uon
mechanisms, have been reported for some centrally acting drugs (see
WARNINGS).

Carcinogenesis, Mutagenesis, Impairment of Fertility

Tramadol was not mutagenic in the following assays: Ames Salmonelia
microsomal activation test, CHO/HPRT mammalian cell assay, mouse
lymphoma assay (in the absence of metabolic activation), dominant lethal
mutation tests in mice, chromosome aberration test in Chinese hamsters, and
bone marrow micronucieus tests in mice anu Chinese hamsters. Weakly
mutagenic resuits occurred in the presenca of miabolic activation in the mouse
lymphoma assay and micronucleus test in rats. Overall, the weight of evidence
from these tests indicates that tramado! does not pose a genotoxic risk to
humans.

A slight, but statistically significant, increase in two common murine tumors,
pulmonary and hepatic, was observed in a mouse carcincgenicity study,
particularly in agea mice (dosing orally up to 30 mg/ky for approximately two
years, aithough the study was not done with the Maximum Tolerated Dose).
This finding is not belfieved to suggest risk in humans. No such finding occurred
in a rat carcinogenicity stuay.

No effects on fertility were observed for tramadol at oral dose levels up to 50
mg/kg in male rats and 75 mg/kg in female rats.

Teratogenic Effects: Usaqge in Pregnancy

Pregnancy Category C
There are no adequate and well-controlled studies in pregnant women.

ULTRAM should be used during pregnancy only if the potential benefit justifies
the potential risk to the fetus.

Tramado! has been shown to be embryotoxic and fetotoxic in mice, rats and
rabbits at maternally toxic doses 3 to 15 times the maximum human dose or
higher (120 mg/kg in mice, 25 mg/kg or higher in rats and 75 mg/kg or higher in

rabbits), bulwas not teratogenic at these dose levels. No harm to the feius due
to tramadol was seen at doses that were not maternally toxic.

No drug-related teratogenic effects were observed in progeny of mice, rats or
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rabbits treated with ‘. amadol ty various routes (up to 140 mg/kg for mice, 80
mg/kg for rats or 3Gii mg/kg ‘or rabbits). Embryo and fetal toxicity consisted
primarily of decreasad fetal weights, skeletal ossification and increased
supernumerary ribs at maternally toxic dese levels. Transient delays in
developmental or behavioral parameters were also seen in pups from rat dams
allowed to deliver. Embryo and fetal lethality were reported only in one rabbit
study at 300 mg/kg, a dose that would cause extremz raternal toxicity in the
rabbit. }

In peri- and post-natal studies in rats, proge.ny of dams receiving oral (gavage)
dose levels of 50 mg/kg o1 greater had dezreased weights, and pup survival
was decreased early in lactation at 80 mg/kg (6 to 10 times the maximum
human dose}. No toxicity was observed for progeny of dams receiving 8, 10,
20, 25 or 40 my/kg. Maternal toxicity was observed at all dose leveis, but effects
on progeny were evident only at higher dose levels where maternal toxicity was
more severe.

Labor and Delivery

ULTRAM should not be used in pregnant women prior to or during labor 1nless
the potential benefits outweigh the risks, because safe use in pregnaricy has
not been established. Tramadol has been shown ‘o cross the placenta. The
mean ratio of serum tramadcl in the umbilical veins compared to maternal veins
was 0.83 for 40 women given tramadol during labor.

The effect of ULTRAM, if any, on the later growth, development, and functional
maturation of the child is unknown. "

Nursing Mothers

ULTRAM is not recommended for obstetrical preoperative medication or for
post-delivery analgesia in nursing mothers because its safety in infants and
newborns has not been siudied. Following a single IV 100 mg dose of
tramadol, the cumulative excretion in breast milk within 16 hours postdose was
100 ug of tramadol (0.1% of the matemnal dose) and 27 ug of M.

Pediatric Use
The pediatric use of ULTRAM is not recommended because safety and efficacy
in patients under 16 years of age have not been established.

Use in the Eidery

In subjects over the age of 75 years, serum concentrations are slightly elevated
and the elimination half-life is slightly prolenged. The aged aiso can be
expected to vary more widely in their ability to ‘olerate adverse drug effects.
Daily doses in excess of 300 nmig are not recommended in patients over 75 (see
DOSAGE AND ADMINISTRATION;.

o

ADVERSE  EXPIERIENCES

ULTRAM was administered to 550 natients c'uring the double-blind or open-
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label extension periods in U.S. studies of chronic nonmalignant pain. Of these
patients, 375 were 65 years old or older. Table 1 reports the cumulative
incidence rate of adverse reactions by 7, 30 and 9C days for the rost frequent
reactions (5% or more by 7 days). The most frequently reported events were in
the central nervous system and gastrointestinal system. Although the reactions
listed in the table are felt to be probably related to ULTRAM administration, the
reported rates also include some events that may have been due to underlying
disease or concomitant medication. The overall incidence rates of adverse
experiences in these trials were similar for ULTRAM and the activeicontrol
groups, TYLENOL® with Codeine #3 (acetaminophen 300 mg with codeine
phosphate 30 mg), and aspirin 325 mg with codeine phosphate 30 mg.

Table 1
Cumulative incidence of Adverse Reactions for ULTRAM
in Chronic Trials of Nonmalignant Pain.

Up to 7 Days Upto30Days  Up to 90 Days

Dizziness/Vertigo 26% 31% 33%
Nausea 24% 34% 40%
Constipation 24% 38% 46%

Headache 18% 26% 32%
Somnolence 16% 23% 25%
Vomiting 9% 13% 17%

Pruritus 8% 10% 11%
"CNS Stimulation"1 7% . - 11% 14%
Asthenia 6% 11% 12%

Sweating 6% 7% 9%
Dyspepsia 5% 9% 13%
Dry Mcuth 5% 9% 10%

5% 6% 10%

Diarrhea

— —

1T "CNS Stimulation* is a composite of nervousness, anxiety, agitation, tremor, spasticity,
euphoria, emotionai lability and hallucinations.

incidence less than 5%, possibly causally related: Table 2 lists adverse
reactions that occurred with an incidence of less than 5% in clinical trials, and
for which the possibility of a causal relationship with ULTRAM exists. Reactions
are separated according to whether the incidence was greater or less than 1%.

L
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121 Table 2
322 Possibly ULTRAM-Related Adverse Reactions
323 with an Incidence of Lose Than 5%

Body System

Incidence of Adverse Reaction I

| From 1% to < 5% Less Than 1%
Body as a Whole || Malaise Allergic reaction; Accidentai injufy;
wWeight loss : W
Cardiovascular Vasodilation Syncope; Orthostatic hypotension;
Tachycardia
Central Nervous Anxiety; Contusion; Seizure (see WARNINGS); Paresthesia,
System Coordination disturbance; Cognitive dysfunction; Hallucinations;
Euphoria; Nervousness; Tremor; Amnesia; Difficuity in
Sleep disorder coricentration; Abnormal gait
Gastrointestinal Abdominal pain; Anorexia;
Flatulence
Musculoskeletal Hypertonia
Respiratory Dyspnea I
Skin Rash Udicaria; Vesicles
i Special Senses Visual disturbance Dysgeusia
Urogenital Urinary retention; Urinary Dysuria; Menstrual disorder
frequency; Mencopausal fi
. i} symptoms . L

324 Qther adverse experieaces. causal relationship undetermined: A variety of
325 other adverse events were reported infrequently in patients taking ULTRAM
326 during clinical trials. A causal relationship between ULTRAM and these events
327 has not been determined. However, the most sigiificant events are listed beicwy
328 as alerting information to the physician.

329 Body as a whole: Suicidal tendency.

330 Cardiovascular: Abnorm~l ECG, hypertension, myocardial ischemia,
331 palpitations.

332 Central Nervous System: Migraine,

333 Gastrointestinal: Gastrointestinal bleeding, hepatitis, stomatitis

334 Laboratory abnormalities: Creatinine increase, elevated liver enzymes,
335 hemoglobin decrease, proteinuria.

336 Sensory: Cataracts, deafness, tinnitus.
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DRUG ABUSE AND DEPENDENCE

Although tramado! can produce drug dependence of the p-opioid type (like
codeing or dextropropoxyphene) and potentially may be abused, there has
been little evidence of ﬁguse in frelgn clinical experience. In clinical trials,
tramadol produced milar to an opioid, and at supratherapeutic
doses was recognized as an opioid in subjective/behavioral studies. Tolerance
development has been reported to be relatively miid and withdrawal, when
present, is not considered to be as severe as that produced by other opno:ds
Part of tramadol's activity is believed derived from its active metabolite, which is
responsible for some delay in onset of activity and some extension of the
duration of p-opioid activity, Delayed p-opioid activity is believed to reduce a
drug's abuse liability.

An assay for tramadol is not included in routine urine screens for drugs of
abuse.

DOSAGE AND ADMINISTRATION

For the treatment of painful conditions, ULTRAM 50 mg to 100 mg can be
administered as needed for relief every four to six hours, not to exceed 400 mg
per day. For moderate pain, ULTRAM 50 mg may be adequate as the initial
dose, and for more severe pain, ULTRAM 100 mg is usually more effective as
the initial dose.

Individuatization of Dose

Available data do not suggest that a dosage adjustment is necessary in elderly
patients 65 to 75 years of age unless they also have renal or hepatic
impairment. For elderly patients over 75 years old, not more than 300
mag/day in divided doses as above is recommended. In all patients with
creatinine clearance less than 30 mb/min, it is recommended that the
dosing interval of ULTRAM be increased to 12 hours, with a maximum daily
dose of 200 mg. Since only 7% of an administered dose is removed by
hemodialysis, dialysis patients can receive their regular dose on the day of
dialysis. The recommended dose for patients with cirrhosis is 50 mg every 12
hours. Patients receiving chronic carbamazepine doses up to 860 mg daily
may require up to twice the recommended dose of ULTRAM.

OVERDOSAGE

Few cases of overdose with tramadol have been reported. Estimates of
ingested ddbe in forelgn fatalities have been in the range of 3to 5g. A3 g
intentional overdose in a patient in the clinical studies produced emesis and no
sequelae. The lowest dose reported to be associated with fatality was possibly
between 500 and 1000 mg in a 40 kg woman, but details of the case ere not
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Labeling for NDA # 20-281

completely known.

Serious potential consequences of overdosage are respiratory depressicn and
seizure. Naloxone will reverse some, but not all, symptoms caused by
overdosage with ULTRAM, so that generai supportive treatmsnt is
recommended. Primary attention should be given to the assurance of adequate
respiratory exchange. Hemodialysis is not expected to be helpful because it
removes only a small percentage of the administered dose. Convulsions
occurring in mice following the administration of toxic doses of tramaddi could
be suppressed with barbiturates or benzodiazepines, but were increased with
naloxone. Naloxone did not changa the lethality of an overdose in mice.

HOW SUPPLIED

ULTRAM (tramadol hydrochioride) 50 mg tablet (white, film-coated capsule-
shaped tablet) engraved "M«:Neil" on one side and "659" on the other side.

ULTRAM (tramadol hydrochloride) 50 mg tabiet - NGC 0045-0659 boltles of 100
tablets, and packages of '00 unit doses in blister packs (10 cards of 10 tablets
each).

Dispense in a tight container. Store at contrelled room temperature (15° to
30°C, 59° to 86°F).

Caution: Federal law prohibits dispensing without prescription.
Ortho Pharmaceutical Corporation

Raritan, NJ USA 08869, and

McNeii Pharmaceutical

Spring House, PA USA 18477

Revised 3/3/95

h ]

i
S
%
b




. , L 1 8
PRI P \ < \ j
L ..r'

‘/C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville MD 20857 !

NDA 20-281 FEB [ T 1995

The R. W. Johnson Pharmaceutical Research Institute

700 Route 202 South :
P. 0. Box 670 >
Raritan, New Jersey 08869 |

Attention: Ms. Jean Q'Connor
Senior Director
Regulatory Affairs

o B R o e R BT o

4
e e o L

IR e

Dear Ms. O'Connor:

Please refer to your August 28, 1992, new drug application and
your resubmission dated September 30, 1993, submitted under
section 505(b) of the Federal Food, Drug and Cormetic Act for
tramadol hydrochloride, $0 and 100 mg tablets.

We acknowledge receipt of 24 awrendments noted on the attached
page, including a major amendment dated November 4, 1994, which
extended the user fee due date to February 18, 1995.

This new drug application provides for the management of moderate
to moderately severe pailn.

We have completed the review of this application as submitted
with draft labeling. Before the application may be approved,
however, it will be necessary for you to submit revised labeling
for the drug identical in content to the enclosed revised draft.

Additionally, before the application may be approved, agreement
must be reached on the proprietary name.

1f additional information relating to the safety or effectiveness
of this drug becomes available, revision of the FPL may be
regulred.
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R
In addition, please submit three copies of the introductgry
promotional material that you propose to use for this product .
All proposed materials should be submitted in draft or mock-up
form, not final print. Please submit one copy to this Division
and two copies of both the promotional material and the pack-ge
insert directly to: ,
Food and Drug hdministration
Division of Drug Marketing, Advertising and

Communications, HFD-240

5600 Fishers Lane
Rockville, Maryland 20857

Within 10 days after the date of this letter, you are required to
amend the application, notify us of your intent to file an
amendment, or follow one of your other options under 21 CFR
314.110. In the absence of such action, FDA may take aciion to
withdraw the application.

Under section 736 (a) (1) {B) (ii} of the Prescription Drug User fee
Act of 1992, this letter triggers the remaining 50% of the fee
assessed for this application. You will receive an invoice for
the amount due within the next month. Payment will be due within
30 days of the date of the invoice.

The drug may not be legally marketed until you have been notified
in writing that the application is approved.
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1.
2.
3.
4.
5.
6.

7.

8.

a.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

07-01-~92
09--30~-92
10--01~93
11-01-%3
12-1G-935
01-2C~-94
02-C9-94
03-04-94
0%-11-94
3--30-94
04-07-94
06-10-94
06-24-94
06-27-94
06-29-94
07-12-94
07-29-94
11-04-94
11~11-94
11-14-94
11-21-94
01-23-95
02-03-95
02-14-95
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Should you have any cguestions, please contact Corinne P.ﬁMoody,

Project Manacor at (301) 443-3741.

Sincerely yours,

Raeview Team

Pilot Drug Evaluation Staff, HFD-007
Center for Drug Evaluation and Research

Enclosures

Robzrt F. Bedford, M.D.
Acting Director

Rucioclph Widmark, M.D.
Medical Officer

Harry Geyer, Ph.D,
Pharmacologist

Pramoda Maturu, Ph.D., MBA
Chemist

v

John Hyde, Ph.D., ©M.D.
ledical Officer

Michael Klein, Ph.D.
Interdisciplinary Scientist

i1ftekhar Mahmood, Ph.D.
Pharmaccokineticist

Corinne P. Moody
Project Manajer
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SUPPL #_

EXCLUSIVITY SUMMARY FOR NDA # L0O-2.51

(o) {HC/ ﬁl

Generic Name Ty (.l

Trade Name Lj If‘rllwvj

Applicant Name Zivvg:EDhrqSor\ HrFD # OC7 f
Approval Date If Known NI3—0C3 45
PART I X8 AN EXCLUSIVITY DETERMINATION NEEDED? . ;:

1. 2n exclusivity determination will be made for all original
applications, but only for certain supplements. Complete PARTS Il
and III of this Exclusivity Summary only if you answer "yes'" to one :
or more of the following question about the submission. :

a) Is it an original NDA? V///
YES /_V/ No /__ /[
b) Is it an effectiveness supplenent?
YES /__ [ NO /_kﬁj{/
If yes, what type? (SEl, SE2, atc.} ' N /1T

c) Did it require the review of clinical data other than to
hange in labeling related to

support a safety claim or"cC
safety? (If it required review only of bioavailability or
biocequivalence data, answer "no.")

_»__4 NO /

YES / /

If your answer is "no" because you believe the study is a
bioavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a bioavailability study,
including your reasons for disagreeing with any arguments made

by the applicant that the study was not simply a
bicavailability study.
[
N/

——

If it is a supplement requiring the review cf clinical data
put it is not an effectiveness supplement, describe the change
or claim that is supported by the clinical data:

A-’T/ 1y

-
»

Form OGD-011347 Revised 7-90
cc: Original NDA

HED-LG vou
\ ]//\1( f/ k‘

Division File HFD-85 Mary Ann Ward
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d) Did the applicant request exclusivity?
YES / V7/ NO /) /

If the answer to (d) is "yes," how many years of exclusivity

did the applicant request?

JTVearj
/ .
"No® TO ALL OF THE ABOVE QUESTIONS, GO

IF YOU HAVE ANSWERED
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. Has a product with the same active ingredient(s), dosage form,

strength, route of administration, and dosing schedule, previously
peen approved by FDA for the same use?
YES /___/ NO /_Léﬁf
If yes, NDA # . Drug Name .

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE

BLOCKS ON PAGE 8.

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

y
o yEs /_/ No / 7
N 3 IS "YES," GO DIRECTLY TO THE SIGNATURE

IF THE ANSWER TO QUESTIO
f a study was required for the upgrade).

BLOCKS ON PAGE 8 (even i
PART II FIVE-YEAR EXCLUSIVITY POR NEW CHEMICAL ENTITIES

(Answer either #1 or #2 as appropriate)

1. Single active ingredient product.

under section 505 of the Act any drug
product containing the same active moiety as the drug under
consideration? Answer "yes" if the active moiety (including other
esterified forms, salts, complexes, chelates or clathrates) has
peen previously approved, but this particular form of the active
moiety, e.d., this particular ester or salt (including salts with
hydrogen or coordination bonding) or other non-covalent derivative
(such as a conplex, chelate, or cl=zthrate) has not been approved.
Answer "no" if the compound requires metabolic conversion (other
than deesterification of an esterified form of the drug) to produce

an already approved active meicly. y
YES /__/ No /_v/

Has FDA previously approved

Page 2




identify the approved drug product(s) containing the

If "yes,"

active moiety, and, 1if known, the NDA ¥#(s).
NDAZ
NDAF
NDAF _

2. Combination proguct.

If the product contains more than one active moiety(as defined in
part I1I, #1), has FDA previously approved an armlication under
section 505 containing any one of the active moieties in the drug
product? Tf, for example, the combination contains one never-
before-approved active moiety and one previously approved active
moiety, answer "yes." (An active moiety that is marketed uvnder an
OTC monograph, but that was never approved under an NDA, is

considered not previously approved.)

r\///ﬁ YES /___/ NO /___/

I+ "yes," identify the approved drug product (s) containing the

active moiety, and, if known, the NDA F(s).

NDA#

NDA#

NDA¥

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

PART IIJY THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three Yyears of exclusivity, an application or
supplement must contain "reports of new ~linical investigations
(other than hioavailability studies) essential to the approval of
the application and conducted or sponsored by the applicant.” This
csection should be completed only if the answer to PART 1I, Question

1 or 2 was "yes."
- ™,
!\VH

» 8
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reports of clinical

1}
S

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

YES /___/ uo7y"_m/

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

5. A clinical investigation is nessential to the approval” if the
plication orx supplement

Agency could nou have approved the ap
without relying on that investigation. Thus, the investigation is

not essential to the approval if 1) no clinical investigation is

necessaly to support the suprlement or application in light of
information other than

previously approved applications (i.e., 1
clianical trials, such as bioavailability data, would be sufficient
505 (b) (2) application

to provide a basis for approval as an ANDA or
macause of what is already known about a previously approved

procduct), or 2) there are published reports of studies (other than
those conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient to
support approval of the application, without reference to the
clinical investigation submitted .in the application.

(a) Tn light of previously approved applications, is a

clinical investigation (either conducted by the applicant or
available from some other source, including the published

literature) necessary to support approval of the application

or supplement?
YES / ! NO [/ /

If “no," state the basis for your conclusion that a clinical
trial is not necessary for approval AND GO DIRECTLY IC

SIGNATURE BLOCK ON PAGE 8:

(b} Did the applicant submit a 1list of published studies
relevant to the safety and effectiveness of this drug product
and a statement that the publicly available data would not
irdependently support approval of the application?

” YIS / / NO /]

Page 4
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is "yes.," do you personally

(3) If the answer to 2(b)
th the applicant’'s

know of any reason to disagree wi
conclusion?

YES /__ / NO [/

I1f yes, explain: _—

’

....... -
1
=

o 2(b) is "no," are you aware of

published studies not conducted or sponsored by the
applicant or other publicly available data that could
independently demonstrate the safety and effectiveness of

this drug product?

(2) If the answer t

YES /__/ No /__/

If yes, explain:

were both "no,"

(c) If the answers to (b) (1) and (b)(2)
the

identify the clinical investigations submitted in
anplication that are essential to the approval:

th the same ingredient(s) are

studies comparing two products wi
tudies for the purpose of this

coniidered to be bioavailability s
section.

7. 1In addition to being essential, investigations must be "new" to
support exclusivity. The agency interprets "new clinical
investigation" to mean an investigation that 1) has not been relied
on by the agency to demonstrate the effectiveness of a previously
approved drug for any indication and 2) does not duplicate the
resuits of another investigation that was relied on by the agency
fectiveness of a previously approved drug

to demonstrate the ef
product, i.e., does not redemonstrate something the agency
have been demonstrated in an already approved

considers to
application.

»

Page 5
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-approval”,

investigation identified as nagsential to the
the investigation been relied on by the agency

the effectiveness of a previously approved drug
o support

a) For each
approval," has

to demonstrate
product? (If the investigation was relied on only t

the safety of a previously approved drug, answer "no.'")

Investigation #F1 YES /___ [/ NO [/ /

Investigation #2 YES / /[ NO' / /
for one or more investigations,

If you have answered nyes®
d the NDA in which each was

identify each such investigation an
relied upon:

bh) For each investigation identified as vessential to the
does the investigation duplicate the results of
another investigation that was relied on by the agency to
support the effectivenez of a previously approved drug

product?
Investigation #1 YES !/ NO /__ ]
Investigation #2 " YES /___/ NG /____/

If you have answered nyes" for one oOr nmore investigation,
identify the NDA in which a similar investigation was relied

on:

c) If the answers to 3(a) and 3(b) are no, identify each "pew"
investigation in the application or supplement that is
essential to the approval (i.e., the investigations listed in

#2(c), less any that are not "“new"):

v

Page 6
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for exclusivity, a new investigation that is
essential to approval must also have been conducted or sponsored by
the applicant. An investigation was weonducted or sponsored by"

the applicant 1if, pefore or during the conduct of the
pplicant was the sponsor of the IND named in

4. To be eligible

investigation, 1) the a
d with the Agency, Or 2) the applicant (or

the form FDA 1571 file
terest) provided substantial support for the

substantial support will mean providing 50
t of the study. -

its predecessoX in in
study. ordinarily,
percent or more of the cos

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

Investigation #1 !

NO / / Explain:

IND # YES /___/

Investigation #2

o ey Gumk

NO / / Explain: .

IND # __ YES /___/

h investigation not carried out under an IND or for

(b) For eac

which the applicant was not identified as the sponsor, did the

applicant certify that it or the applicant’'s predecessor in
r+ for the study?

interest provided substantial suppo
Investigation #1
NO / / Explain

e m——

YES / / Explain

Tnvestigation #2
NO / / Explain

e srr——

YES [/ __ [/ Explain _

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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(c) Notwithstanding
there other reasons
be credited with having

(Purchased studies
However, if all righ

exclusivity.
(not Jjust studies

considered to have
ducted by its predecessor in interest.)

sponsored or con

If yes, explain:

to bellieve that th

an answer of nyes" to (a) Or (b), are
e applicant should not
wconducted or sponsored" the study?

not be wused as the basis for
ts to the drug are purchased
the applicant may be
conducted the studies

may

on the drug),
sponsored Or

’

YES /] Now./___ [/

Signature
Title: fPI'Q}[ ot Avf
A

signature of office/
Division Director

ccC.

O:iginal NDA
NDA 20-25 !

VD 00 'i/M_c U(Lj

vi

? _(03-93-99
%%%;E Date

~fan 1 /95

/ ——

Date

pivision File HFD-85 Mary Ann Ward
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ITEM 13

PATENT AND EXCLUSIVITY INFORMATION
ULTRAM® tramadol hydrochloride

ACTIVE INGREDIENT(S)
Tramadol hydrochloride
STRENGTH
100 mg tablets
TRADE NAME
ULTRAM®
DOSAGE FORMWROUTE OF ADM!NISTRATION
tablet/oral
APPLICANT FIRM NAME N
The R. W. Johnson Pharmaceutical Research Institute
NDA NUMBER
20,281
APPROVAL DATE
Pending
EXCLUSIVITY -
Five years after approval of the NDA

APPLICABLE PATENT NUMBERS AND EXPIRATICN DATE OF EACH

3,652,589 March 26, 1989
3,830,934 August 20, 1991
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CERTIFICATION REQUIREMENT FOR APPROVAL OF A DRUG PRODUCT

The R. W. Johnson Pharmaceutical Research Institute certifies that we did not and
will not use in any capacity the services of any person debarred under

subsections (a) or (b) [section 306 (a) or (b)], in connection witl:u this NDA.

)
s

*




DRUG STUDLES IN PEUDLATRIC PATIENTS
(To be completed for all NME's recommended For approval)

Tahlets, 504 10C MY
Check any of the following that apply and explain, as nécessary, on the next - 1

page: ‘

1. A proposeu claim in the dratt labeiing 1s uirecteu toward'a specitic
pediatric illness. The application contains adequate and well-
controlled studies in pediatric patients to support that claim.

wa ¢ L0 23] Trade (generic) names UI"‘FCLM(‘{’FC_L“ma del /“/Cf) g

2. The draft labeling includes pediatric dosing information that 1is not
basea on agequate and weli-controiieu studies in cnilgren. The
application contains a request under 21 CFR 210.58 or 3lu.126(c) for
walver of the requirement at 2L (FR 201.57(f) for A&nwC studies in

children.

a. 1be application contains aata showing that the Tourse of the
disease and the effects of the drug are surficiently similar 5
in adults ana chilaren to permit extrapolation of the oata ;
from adults to children. The waiver request should be |
granteg ana a statement to that effect "3 inclugec in the *
action letter. |

|

b. Ihe information incluged.in the application goes not
agequately support the waiver request. The request should
not be granted and a statement to that erfect 1s inciudea 1in ;

the action letter. (Complete #3 or #4 below as appropriate.) |

3, Pediatric studies (e.g., dose-finding, pharmacokinetic, aoverse
reaction, adequate and well-controlled for safety and efficacy) shoutd
pe done after approval. The orug proouct has some potentisl for use
in children, but there is no reason to expect early widespread
pediatric use (because, for example, alterriative drugs are available
or the condition is uncommon 1n cnilaren). *

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

(1) Stuuies are ongolng.
(z) Protocols nave been subnitted ang approvea.
(») Protocols have been submitted ang are under

r———

review.
) (4) if no protocol nas peen submitteag, on the next
page explain tne status of giscussions.

- .. U. It tnhe sponsor is not willing to vo pediatric studies, |
" attach coples of FUA's written reqguest that such studles bpe '
gone anu of the sponsor's written response Lo that request.

4 Pedlatric studles ¢o not need to be encouragea because the drug

proguct has lLittle potentiat for wse rn children. (\h‘\;.-




Page ¢ -- Urug Studies 1in Peglatric Patients

5. if none of the avove apply, exprain.

Explain, as necessary, the foregoing items: The drua hal been
oo ke fed n fovreian Ceuabuxs ey abolct 17 ytars.  Jhe
<D (ﬂn}t c_ has ‘0o e e o H € Ty ading +he D(lt;/ikf_}:';L__u_-g_C.
Aodv _drom E rontam X peoivact | Jo.ncl Mo peesvdt
1o _the! agency Ja ) Cmalgliry ol — fivicy loble de e thad
Coy ;H S pndoet ‘ | aecliohug | Eboty e s

PP .

- g
~ / _ N ‘ .
K” U"LL’Y‘L/Y\L/'{\\} J})f/{«w_c’("’]ﬁ C‘ﬁ ” C\‘ 3 - (]'\—6—
Signature of Preparer 7’ \ Date
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ce: Oriy NUA L0~ L%
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Tramac~! Clinical Efficacy

The sponsor's therapeutic trial

s consisted of 20 single-dose analgesia

studies, 2 short multiple-dose studies, and 3 long-term (1 to 3 month)
studies of chrenic painful conditions. In addition, there were three; studies
of abuse liability, a study of effect on GI motility, and scveral metabplic and

PK studies.

The parts of the NDA covered in this section are the single-dose studies and
the three long term studies. The 2 short multi-dose studies are not covered
other than that their data are included in the safety summary. The abuse

liability studies are key for the
reviewed in a separate section

A list reports in this section 15
table of contents:

»

scheduling deliberation, and 1hey aze
of this Pack.

presented on the next page as an annotated




Contents of Tramadol Clinical Efficacy Section

Tramadol Single-Dose Analgesia Trials Synopsis
These dental and surgical pain models established the analgesac
efficacy of tramadol at a dose of 100 mg or more. Single doses below
100 mg did not consistentiy provide analgesia. The 100 mg dose tended
to do better than 60 mg of codeine, but in several studies it did worse
than 650 mg aspirin with 60 mg codeine. A 150 mg dose seemed
comparable to 650 mg acetaminophen with 100 mg propoxyphene, but
the 100 mg was not adequately compared {o that combination. Some
dental models showed a plateau, or even a second rise, late in the
observations period, suggesting the effect of an active metabolite.

Tramadol Study TKB: Three Month Study of Chronic Pain
Tramadol Study TKM: One Month Study of Pain of Malignancy

Tramadol Study TL2: One Month Study of Chronic Pain in Elderly
These reports cover the three long-term triale. Each had an active
analgesic/narcotic control and no placebo. Tramadol use rose by 7% to
16% over the double-blind portions of the studies. Tramadol was
generaily very close to the control in terms of pain scores and global
scores. In all three trials, patients tended to leave the study faster in the
tramadoi arm. In study TKB a small subset participated in a 3-day
withdrawal study wihich did not find much change in withdrawal scores
over the period, but which did nct distinguish tramadol from the control,
either.

]
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Tramado! Integrated Safety Summary
MEDICAL OFFICER REVIEW

NDA #: 20-281

NAME: ULTRAM (Tramadol fdydrochloride).

SPONSOR: R.W. Johnson

REVIEWER: John Hyde, Ph.D., M.D., Medical Officer. :
REVIEW DATE: Januarv 12, 1995.
CSO: C. Moody

INTRODUCTION:

This report provides an integrated review of safety results from the clinical
trials and from the foreign cases reported by the German manufacturer,
Gruenenthal. Deaths, serious adverse events, and changes in vital signs
and laboratory values are reviewed more extensively as separate reports in
this section of the Pack. This section also includes a review of data on the
respiratory effects of tramadol. This integrated summary incorporates the
conclusions from those separate reports, and includes analysis of the non-
serious adverse events recorded from the U.S. therapeutic trials.

DEATLHS .

A detailed review of death reports from U.S. trials and foreign experience
appears as a separate report under this same section. From that review,
the risk of death from tramadol taken in usual oral doses (100 te 200 mg)
appears to be quite low, as there is no clearly incriminating case report. Of
course, rare allergic or idiopathic fatal reactions cannot be ruied out.
Tramadol may be fatal if taken or: liy at about ten times the yecommended
single oral dose (possibly as little as 12 mg/ky).

Of particular note was the complete lack of any clear cases of tramadol
causing death from respiratery depression. Although respiratory
depression was mentioned in two of the cases, they were not very indicting
of tramadol.

SERIOUS ADVERSE EVENTS

A detailed review of serinus non-fatal reports from U.S. trials and foreign
experience appears as a separate report under this same section.

Three pafients in U.S. abuse liability studies had seizures attributable to
tramadol. Two patients in chronic studies had seizures; attribution was
unc'ear. There were also : eizure reports from foreign experience. It
appears that tramadol may cause seizures in single high doses (which can
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be as low a 700 mg PO or 200 mg IV). The risk may be increased for
patients taking neuroleptics. The seizure risk for chronic use of
recommended doses is unclear.

There were foreign reports of non-fatal respiratory depression, mostly
associated with IV administration. Tramadol may cause respiratory
depression if given in higher than recommended doses or if given to
patients with compromised respiratory function.

Tramadol also may cause clinically significant hypotensive efferi in some
patients (probabiy fewer than 1%), and it may cause hallucinat. .an
occasional patient (aiso probably fewer than 1%).

VITAL SIGNS AND LABORATORY VALUES

A review of vital signs and laboratory data from the chronic U.S. trials
appears as a separate report under this same section. There were no
clinically significant changes in population averages of vital signs or
routine iaboratory values. In particular, there was no evidence of a general
orthostatic effect of tramadol. Examination of patients with seiected
laboratory abnormalities found no case in which tramadol was the probable
cause.

NONM-SERIOUS ADVERSE EVENTS

A range of non-serious adverse events were captured in the U.S. short- and
long-term therapeutic trials. Since the patient populations and duration of
treatment were different, these two types of trials are coasidered separately.

Short Term Therapeutic Trials

There were 9 single-dose dental pain trials, 11 single-dose surgical pain
trials, 1 short-term dental pain trial and 1 short-term surgical pain trial.
There were a few small abuse liability, GI motility, PK and metabolic trials
that were not included due to the difference in doses used and the fact that
they were healthy volunteers instead of being part of a target treatment
population.

The numbers of patients exposed to each dose are tabulated below:

Tramadol
Dose {(mg) Patients
50 647
75 427
e 100 707
150 326
200 52

BN .\
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The 50 and 100 mg doses tenc.cd to be used in the dental studies, while the 75 g J
and 150 mg doses were used maostly in the surgical studies. The propoused |
analgesic dose 1s 100 mg. Far «omputing incidence rates, data from the 75,
100 and 150 doses were pooled Lo provide a group of 1460 patients. This
pooling increases sample size as well as providing a better balance between
- surgical and dental pain models.

W,/ .}

Table 1 shows the number and percentage of patients with at least one
adverse event for each of the events listed. Although the table includes all
the active comparators, the only events listed are those which occurred ai
least once in the tramadol or the placebo group. The table alsc includes a
nominal p-value (corrected chi-square test) for ccmparing the tramadol and
placebo rates; no adjustment has been inade for study or site. It has been
customary to use p<.2 as a rough guide to screen for possible relatedness.

The most common adverse events with tramadol were dizziness (14%),
somnolence (17%), nausea (20%) and vomiting (10%); all of which were
more frequent than in placebo. Headache was not unusual either, but
occurred at about the same frequency as placebo. Some lower frequency
events also appeared more common with tramadol than placebo. These
were asthenia (1.7%), vasodilation (1.0%), tremor (1.1%), dry mouth {1.0%),
pruritus (2.1%), sweating (2.5%), and menopausal symptoms (1.1%).

Although tabulations are not presented here, adverse event rates (for events
occurring in at least 1%) were examined by dose of tramadol. Comparisons
are compiivaicd by the fact that 50 and 100 mg doses were used together in
some studies, while others used 75 and 150 mg doses. Only one study used
all four together. The 200 mg dose was used in only one tnal. Although
headache, dizziness, somnolence, nausea, vomiting and sweating
appeared much more common at the highest dose, the evidence for dose-
response in the vicinity of the therapeutic dose (as judged by comparing 150
to 75 mg) was weak.

Table 2 examines the adverse event rates in males vs. females for patients
re~eiving 75 to 150 mg of tramadol. The results of PK studies have shown
higher plasma concentration in females at the same doses, which might in
turn result in higher toxicity. The only events included in Table 2 were
those occurring to at least 1% of patients in at least one group. The table
below shows the dose distribution for males and females. Females got
fewer of the 100 mg doses than did males as a result of having higher
representation in the surgical studies than the dental studies. One fourth
of females got the 150 mg dose vs. cae sixth for males.

Tramadol Males Females

Dose N % N %

- 5 148 27% 279 31%
160 318 58% 389  43% |

150 86 16% 240 26Y%
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Nausea was more common in females (23% vs. 17%), and vomiting was
also slightly more common (11% vs. 8%). Other events, notably CNS events,
provided no evidence of being more common in females.

Chronic studies

The sponsor conducted 3 long-term studies: a 1-month study of pain of
malignancy, and 1- and 3-month studies of other chronic pain. Each study
used a different active control, and there were no placebos. A total of 503
patients were exposed to tramadol during the double-blind period of these
trials.

Table 3 shows the number and percentage of patients with at least one
adverse event during the double blind period for each of the events listed.
The table has been edited by omitting events that occurred to fewer than 2
tramadol patients. This table shows oniy crude rates over the period of
double-blind exposure. Lifetable rates of first occurrence of event by 30 days
appear to be very similar to these crude rates. [A last minute problem with
the lifetable analyses precluded their being included in this report. The
results should be available for labeling day.}

The most common events were asthenia (10%), headache (26%), dizziness
(28%), somnolence {21%), anorexia (6%), constipation (35%), diarrhea (6%),
dyspepsia (8%), dry mouth (8%), nausea (38%), vom.ting (15%), abdominal
pain (5%), pruritus (9%), and sweating (7%). The main contrast with the
short term studies is the appearance of a significant rate of constipation.

Table 4 compares selected event rates for males and females receiving
tramadol in the double-blind period. Although nausea tended to be more
comrinon in females, vomiting was comparable, and dyspepsia was less.
Women had more complaints of headache, but fewer complaints of urinary
retention.

*
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SUMMARY AND CONCLUSIONS:

Tramadol has a pattern of general adverse events (dizziness, somnolence,
nausea, vomiting, constipation, sweating and pruritus) that resembles that
of an opioid. The pattern was similar to that of the comparators. There
have been reports of orthostatic hypotension associated with this drug; it
does not appear to be a substantial problem in these studies. Females had
somewhat more nausea in single-dose trials, but otherwise did not-appear
to be subject to significantly increased toxicity. '

The labeling does not need to reflect any general effect of tramadol on vital
signs or laboratory tests. This, of course, does not preclude the reporting of
infrequent adverse effects on laboratory or vital signs based on spontaneous
reports or adverse event reports from the trials.

The death data by themselves do not appear te require any warnings about
specific lethal effects of tramadol.

The labeling should include warnings about the risk of seizure at hizh
doses or in patients with a reduced seizure threshold. Reports of seizures
with chronic therapy shouid be provided as alerting information, but
qualified that their significance is unknown. There also should be
warnings about the risk of respiratory depression at high doses or in
compromised patients. Hypotension, possibly with syncope, and
hallucinations should be mentioned ‘as uricommon, probably related,

ad verse reactiOnS.
%év\/\_ ( . L/@Q/

Johr@ﬁ. Hyde, Ph.D.[/M.D

aan. WO a2 28407
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Table 1: >a<m..mm Events by Drug for Short-Term ._.sm_,mvm::o mEa.mm

!

| i APAP/Prop ;mkoam.:m_ Codeine | Placebo _.ﬁqmamao_ 75-150! p-value

BCDY SYSTEM COSTART TERM N=324 N=318 | N=710 | N=838 |  N=1460 | TvsPL
Body as,.a Whole  |ASTHENIA _ | 8] 2.8% 8 11% 6! 0.7% 25| 1.7%; __ 0.05]
Body as a Whole  |CHILLS | 1] 0.3% 2! 0.3% 7! 0.8% 4] 8.3%  0.15
Body'aé a Whole __|EDEMA | 1] 0.3% C 1] 0.1% m 0.81
Body as a Whole  |FEVER _ I 21 0.3% 8l 0.9% 1] 0.1%  0.01
Body as a Whole | HEADACHE 8/ 25% 18 5.6% 45 63% 53 59%' 94 64%  0.68
Body as a Whole  |HOT/COLD SENSATION m _ q C 41 0.6% 2 0.2% 41 0.3%  1.00
Body as a Whole | PAIN ,‘ ] L20 03%! 1] 0.1%! ,_ . 0.81
Body as a Whole | PAIN, CHEST - NON SPECIF: 1, 0.3%; R | 1, 0.1%  1.00]
Body as a Whole | PAIN, LOWER EXTREMITIES m | m C1l 0% :  0.81
Cardiovascular ARRHYTHMIA r | P | 11 0.1% 1.00
Cardiovascular HYPERTENSION ﬂ_ ! | | ‘ 1l oawl W_ _ 0.81

- ~—+ — ,ﬁ 1 ] ,

Cardiovascular HYPOTENSION ! v 10 0.1% 1] 0.1%! 1] 0.1% 1.00
Cardicvascular ORTHOSTATIC HYPOTENSION i | | i | 2] 9.1%  0.70
Cardiovascular [ PALPITATIONS R ; | | ! | 1] 0.1%, 1.90
Cardiovascular SYNCOPE | 2] 0.6% 2| 0.3%] 1 a 3| 0.2%  0.44
Cardiovascular TACHYCARDIA 2] 08% | | 2/ 0.3% 1] 0.1%) 1. 0.1% _ 1.00
Cardiovascular VASODILATION Do) 0a%l 5 a4l 0.6% 4 0.4%: 151 1.0%  0.19
Central Nervous Syst ATAXIA | | | 1] 0.1% 11 0.1%  1.00
Central Nervous Syst DISORDER, SLEEP ,W ,_ A m 7! 0.5% _ 0.09
Central Nervous Sys{ DIZZNESS Y1) 8.4%| 18, 5.6% 46l 65% 24 2.7% 200 18.7%,  0.00
Certral Nervous Syst CREAMING ABNORMAL | M 11 0.1%! | _M 11 0.1%'  1.00
Central Nervous Syst NYSTAGMUS _, | | ,ﬂ | ,ﬂ _, 1. 0.1%. 1.00
Central Nervous Syst PARESTHESIA 3 0.8%) 11 03% _ 3. 04% 5] 0.6%: 7 05%  1.00
Central Nervous Syst SOMNOLENCE | 45:13.9%; 58 18.2% 102 14.4% 65! 7.2%| 255 17.5% __ 0.00
Centra! Nervous Syst TREMOR § W | 4 13% 4 06% 2 02% 16 1.1%  0.03
Central Nervous Syst VESNGO ,ﬂ m. { | 1, 01% | 2 01%: 0.70
Endocrine THIRST i ,_ _ | P _1 i AJW‘ 0.1%: 1.00
Gastrointestinal ANOREXIA | : : ” w ”_ 11 01%.  1.00
Gastrointestinal | BLEEDING, ORAL i | | 3 0.4% 2| 0.2%) 1] 0.1%!~  0.67|
Gastrointestinal | CONSTIPATION M | | | .11 0.1% 1/ 0.1% _ 1.00
Gastrointestinal | DIARRHEA _A R L 10.1%) 2] 0.1%  1.00
Gastrointestinal ' DYSPEPSIA |1 0.3%] w. . 11 01% 31 03% 7] 05%  0.84
Gastrointestinal | DYSPHAGIA m A o 20 0.3% ,_4 “ 10 01%  1.00

Boldface

= different from piacevo

with nominal p < 0.20
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Table 4 Adverse Events by UEm for Short-Term Therapeutic Studies

| APAP/Prop | ASA/Codeine| Codeine | Placebo | Tramadol 75-150' p-value
BODY SYSTEM COSTART TERM N=324 N=319 | N=710 | N=899 T TN=1460 I TvsPL
Gasuciglestinal __|ERUCTATIONS | | | 1l 0.1%! o:\o‘ il 0.81
Gaslrointestinal | FLATULENCE . 4] 1.2%] 1. 0.3% 6 0.8%) i 0.1%) 6/ 0.4%  0.36
Gastroktestinal __|GASTRITIS I T T 0%, 1 0.1% _ 1.00
Gastrointestinal ____|MOUTH, DRY | 3, 08% 1. 083% 3 11% 1 _01% __ 15 1.0% _ 0.02
Gastrointestinal NAUSEA 9| 2.8% 35 11.0% 54 7.6% 59 6.6% 297 20.3% _ 0.00
Gastrointestinal _ INAUSEAAND VOMITING || 2 oe% | Tz o024 2 _01%__ 100
Gastrointestinal | PAIN, ABDOMINAL [ 5 15% 3 09% 7] 1.0% 4] 0.4%; 12 0.8%,  0.41
Gastrointestinai | RETCHING 4_ P! ,,“ ! ' | 20 0.1% _ 0.70
Gastrointestinal | VOMITING . 20 0.6% 31 0.9% 16 2.3% 22 24% 1391 9.5%'  0.00
Musculoskeletal HYPERTONLA N _03% | _ | ] 2] _0.1% o wo
Musculoskeletal | TWITCH, SKELETAL MUSCLE _ " _ L R 1 01%
Psychiatric AGITATION M | m : w 11 0.1%! _ ||_
Psychiatric CONFUSION m | “ | | | | 1 0.4% 1.00]
Psychiatric EUPHORIA _ i H i _ | i _ 30 0.2%  0.44
Psychiatric NERVOUS L 1] 03% 4 0.6% 3| 0.3%) 12, 0.8% .24
Respiratory  IBREATHING, ABNORMAL | _ J | 1] 0.1%) | 1, 01%  1.00
Respiratory | EPISTAXIS M | 11.03% 1 01% 2| 0.2% 2] _01%  1.00
Respiratory ' HIOCUPS |11 0.3%! w | | | 2] 0.1%.  0.70]
Respiratory PHARYNGMIS i1 03% 3 04% 1] 01% 3. 0.2% 098
Respiratory POST NASAL DRIP o M | L1 0% w 0.81
Skin ' PRUFITUS 1 11 03% 1] 03% 3 04% | 31 2.1%  0.00
Skin 'RASH | | | 31 0.4% 2] 0.2%! 7] 0.5%  0.52
Skin | SWEATING 1 1, 03% 3/ 09% 4 05% 5 06% 37 2.5%  0.00
Special Senses | CONJUNCTIVITIS ._ _, L L1 0%l ] ol
Special Senses | DISORDER, EAR I 10 0.3% | | . 1.04% 21 01% _ 1.00
Special Senses __u_mOmDmm. EYE i M L “ | _ | 1, 0.1%:  1.00]
Special Senses ‘B_chmm»zo_m VISUAL ",. i i i 2] 0.3% 3 0.3%] 7 0.5%  0.84]
Svaciai Senses | DYSGEUSIA T _w i i) 0% 1] 0.1%] 1] 0.1% _ 1.00]
Speciai Senses TINNTUS 2 omo\o ; 21 0.2%, 5, 0.3%- 0.90|
Urogesiial BLEEDING, VAGINAL, DYSFUN| T L L1 0.2% A, "~ 0.80
Urogenital DYSURA | . |11 01%! 2] 0.2%] 5 0.3% 090
Urogenital [HEMATURIA L L o Lo % 1 0.1%; _1.0C
Urugenital [MENQPAUSAL SYMPTOMS | ] T 21 1.0% 11 0.2% | 1 10] 1.4%  0.03
Urogenital POLYURIA R | i 11 0.1%! 1] 0.1%__ 1.00
Urogenital [URINARY RETENTION o L L _M 3029, 0.44
Boldface = different from placebo with nominal p < 0.20
Y —_— -
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Table 2: Selected Adverse Events by Gender
for Short-Term Therapeutic Trials
My | | Placebo, F | Placebo,M | Tram 75-150, F ' Tram 75-150, M
BODY SYSTEM | COSTART TERM | N=544 °  N=355 | N=908 |  N=552
Body as a Whole | ASTHENIA | 5! 0.9%, 1. 0.3%/ 14 1.5% 11, 2.C%
Body as a Whole |FEVER 4. 0.7% 4" 11% 1 0.1% _
Body as a Whole HEADACHE 33| 6.1% 20 5.6% 49! 5.4% 45'  8.2%
Cardiovascular | VASODILATION i | L 41 11%; 8 09%% T 1.3%
i Central Nervous System|DIZZNESS L 17 3.1%,; 7. 2.0%: 125, 13.8%, 75 13.6%
] Central Nervous System|PARESTHESIA .21 0.4%! 3 0.8% 11 0.1% 6  1.1%)
Central Nervous System| SOMNOLENCE . 41 7.5% 24 6.8% 144] 15.9% 111 20.1%]
Central Nervous System|TREMOR 2/ 0.4% ; 110 1.2%. 5! 0.9%)]
Gastrointestinal _[MOUTH, DRY T | 1 0.3%! 12 1.3% 3. 0.5%
Gastrointestinal | NAUSEA 37] 6.8%, 22 6.2%, 205 22.6%! 92 16.7%
Gastrointestinal {PAIN, ABDOMINAL 1 4l 0.7% 100 1.1%: 2. 0.4%
Gastrointestinal VOMITING | 13! 2.4% 9, 2.5%! 96! 10.6%! 43 7.8%
|Psychiatric 'NERVOUS _h 2} 0.4% 10 0.3%) 6. 0.7% 6 1.1%
Skin |PRURITUS ] Lo 20,  2.2% 11, 2.0%
Skin ' SWEATING 4 0.7%! 1] 0.3%! 14)  1.5%! 23 4.2%
Urogenital MENOPAUSAL SYMPTOMS | | | | 100 1.1% |
3
8§
3 >
Roldface = Female and male rates in tramadol group differ with nominal p < 0.05 e =
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Table 3: Adverse Events for Doubie-Blind Portion of Chronic Trials
! . i Tramadol APAP/Codeine ASA/Codeing Lﬂv»vxoxwooao.slm*

BODY SYSTEM | COSTART TERM 1 N=530 N=156 N=65 i N=69

Abnormal Lab | 211 4.0% 70 4.5%] | 2] 29%
ABNORMAL LA3 T 3l 0.6% i ] | |
ABNORMAL LIVER FUNCTION T 2! 04%| 1 0.6% ! m !
CREATINNEINCREASE | 2! 0.4%, ﬁ ! W_
HEMATOCRIT DECREASE 2] 0.4% 1 0.6% | 1. 1.4%
HEMOGLOBIN DECREASE 2| 0.4% 1! 0.6% i | |
{ PROTEIN-UA 2! 0.4% u w L
S.G.O.T. INCREASE 3| 0.6% 1 0.6% ! ,ﬁ
|S.G.P.T. INCREASE | 2] 0.4% 17 0.6% | |

Body as a Whole | | 227 42.8%| 66| 42.3%|  29) 44.6% 32! 46.4%
| ACCIDENTAL INJURY ] 2% 60 3.8%) [ w |
[ASTHENIA 1 51 £.6%) 17) 10.9%) 71 10.8%) 4 5.8%
CHILLS 5/ 0.9%! i __ 3 4.3%
DEATH L 2| 04% m, | 1, 1.4%)
EDEMA L, 8| 1.5% 12 7.7% 6! 9.2% 5. 7.2%
FEVER a8 1.5% 2 ._.m.w\m._l 3 4.6% 3: 4.3%
HEADACHE 138 25.0% 31 19.9%, 19| 29.2% 8 11.6%
HOSPITALIZATION-CONDITION ol 1.7% 11 0.6% 9! 13.0%
|HOT/ACOLD SENSATIC™ £l 0.9%! 2] 1.3%! 1| 1.5%] |
INFECTION, FUNGAL 2| C.4%| | L 1 2! 2.9%|
INFECTION, VIRAL 10]  1.9%0 ,_ 1 15% 11 1.4%
| MALAISE 7] 1.3%, 1] 0.6%] 1] 1.5%! 1l 1.4%
| PAIN | 13, 25% 1 0.6% 1l 1.5%] 15 1.4%)|

~IPAIN, CHEST - NON SPECIFI 7] 1.3%) 6| 3.8% 1 15% |

|PAIN,LONMEREXTREMITES | 13| 25% 2! 1.3% 2 4.6%) ﬁ
|[PAN,UPPEREXTREMTIES | 8} 1.5%) m m % L 10 1.4%]
SUICIDAL TENDENCIES u 2] 0.4% | w , ! !
SYNDROME, WITHDRAWL U 0.4%) w | | i w

Cardiovascular 46  8.7%! 9’ 5.8% 5 7.7% 2 2:9%
ECG ABNORMAL 20 0.4%
HYPERTENSION 7] 1.3% l 11 1.5% ,m
|MYOCASDIAL ISCHEMIA | 2, 0.4%) 2 1.3% L, L
|ORTHOSTATICHYPOTENSION | 2 0.4% 1 0.6%| ! m a
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Table 3: Adverse Events for Double-Blind Portion of Chronic Trials
“ . Tramado! APAP/Codeine | ASA/Codeine |APAP/Oxycodone
BODYSYSTEM | COSTART TERM i N=530 N=156 w N=65 w N=69
. | PALPITATIONS ! 4] 0.8%) 1) (.5% w ,“ |
|  TACHYCARDIA M 8] 1.5% 1. 06% i m
AN | VASODILATION ! 14] 2.6% 10 0.6%) 4 6.2% 20 2.9%
Central Nervous System | 254] 47.9% 76 48.7%] _ 30! 46.2% 17, 24.6%
| AMNESIA M 5 0.9%, 11 0.6%) | M
'ATAXIA | 5| 0.9%) 21 1.3%! | m
| COGNITIVE DYSFUNCTION | 10]  1.9%! 3| 1.9% 1] 1.5%] ,ﬁ
DIFFICULTY CONCENTRATING 3 0.6% 1" 0.6%! M
| DISORDER, SLEEP 25!  4.7% 6/ 3.8%) 2] 3.1% 30 4.3%
| DIZZNESS | 149] 28.1% 41 26.3%  14] 21.5%) 8. 11.6%
MIGRAINE | 5 0.9%) 2] 1.3% 2. 3.1%) ﬂ
 PARESTHESIA | 13| 2.5% 41 2.6%) 6 9.2% 1 1.4%]
| SEZURE w 2] 0.4%] ! ‘ | -
SOMNOLENCE [ 110 20.8% 43 27.6%, 16 24.6% 6 8.7%
TREMCR L 14] 2.6% 21 1.3% 10 1.5% ,_
| VERTIGO 15|  2.8% 4] 2.6% 2l 3.1%
Endocrine H . 18] 3.0% 2 1.3% 3l 4.6%. 11 1.4%
| GOUT I 3l be% “ m |
THIRST | 2! 0.4% ,__ _,. _
WEIGHT LOSS m 8 1.5% 1l 0.6% 1 1.5%!
Gastrointestinal | | 375! 70.8%] 122! 78.2% 551 84.6% 44! 63.8%
| ANOREXIA j 32 6.0%) 4l 2.6%! 3! 4.8% 31 4.3%
| CONSTIPATION | 183) 34.5%| 90 577%| 320 49.2% 281 40.6%
DIARRHEA I 301 5.7% 13| 8.3%. 2! 3.1% 50 7.2%
DRY MUCOUS MEMBRANES | 2| 0.4% | _7 3 4.6%: |
DYSPEPSIA . 43 8.1%! 17! 10.9%! 18] 27.7%) 3! 4.3%
FLATULENCE 15/ 2.8% 11 7.1% 1. 1.5%! 3 4.3%
| GASTROENTERMS 4! 0.8% i W
IRRITABLE BOWEL SYNDROME 2] 0.4% ! m | e
MOUTH, DRY | a2l 7.9% 14]  9.0%! 9! 13.8%: 3 4.3%
| NAUSEA 1 202! 38.1% 52 33.5% 270 41.5%1 20 29.0%
[NAUSEA AND VOMITING ﬁ 5| 0.9% ] ,m m
| PAIN, ABDOMINAL | 27l 54%! 17 103% 12| 18.5% 4 5.8%)
- - A _ - -
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Table 3. Adverse Events for Double-Blind Portion of Chronic Trials
1 | Tramadol | APAP/Codeine | ASA/Codeine .APAP/Oxycodone
BODY SYSTEM | COSTART TERM © N=530 i  N=156 | N=65 N=69
. | STOMATITIS ! 7, 1.3%! 3; 1.9% ,, 1 1.4%
. | STOOLS ABNORMAL 4 0.8% 1. 0.6%
v | VOMITING B4 158% 10 6.4% 10 15.4% 6 8.7%
Hemic / Lymphatic, | 4| 0.8% | L 1. 1.5%
| ECCHYMOSIS ] ﬂ 2 0.4% _ 1. 1.5%
Musculoskeletal , 52!  9.8%! 13, 8.3% 8 12.3%: 5  7.2%
| ARTHRITIS _, 4 0.8%. | 2. 2.9%]
| BURSITIS 3l 0.6%
' DISORDER, JOINT 4  0.8%' 11 0.6%:
FRACTURE, BONE 2 0.4% 17 0.6% |
 HYPERTONIA 14 28% 2 1.3% 20 3.1% 1 14%
MYALGIA | 4 0.8% 1 1.5%
| PAIN, BACK ] 11 21% _
' PAIN, NECK T C0.9% 2. 1.3% |
| SWELING, JOINT m 4 0.8%! 1 0.6% 2 3.1%
| WEAKNESS OF EXTREMMES | 3] 0.6%! 3 1.9%! 2. 2.9%
Psychiatric 0 87 12.6% 141 9.0% 7_10.8% 5 _7.2%)
| ANXIETY 12 12.3%. 2. 1.3%. 1 1.5% 1. 1.4%
| CONFUSION L 14 2.6%) 3 1.9% 2 3.1%, 1 1.4%
. |DEPRESSON 2% 2 13% 2 3%
| DISQRDER, PSYCHOSEXUAL 3 06% 1 1.5% _
- EUPHORIA 9, 1.7%; : _ 1 185%
| HALLUCINATIONS 2, 04% 1. 06% 1 1.4%
'NERVOUS 21.  4.0% 5 3.2%! .
Respiratory | 60 11.3% 13 8.3% 6 8.2% 8 116%
BRONCHIIS “ 6] 1.1%: 1. 0.6% d ,
! COUGH 6. 1.1% i 0.6% W 5 7.2%
' DISORDER, PLEURAL M 21 0.4%! w W ;
| DYSPNEA | 7 1.3% 3l 1.9% | w 31 43%
EPISTAXIS | 20 0.4%: _ | " i |
HOCUPS w 4 0.8%! 2. 1.3%) j | V
| INFECTION, UPPER RESPIRAT | 15/  2.8%! 3, 1.9%) 4, 62% 1 14%
| NOSE-ITCHING | 2| 0.4% , | m :
- —— g N
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Table 3: Adverse Events for Double-Blind Portion of Chronic Trials

| Tramadol APAP/Codeins | ASA/Codeine {APAP/Cxycodone
BODYSYSTEM  |COSTART TERM .\ N=530 N=156 | N=65 | N=69
. | PHARYNGTIS | 51 0.9%] 1 0.6%! 11 1.5%! 1 1.4%]
_ RHINTIS ! 4] 0.8%| 1 0.6%! 21 3.1% 1 1.4%
Ve 'SINUSTIS ! 8l 1.5%) | | 30 4.6%) ”
| Skin | | 104] 19.6% 23} 14.7% 5| 7.7%! 4 5.6%
| AONE _, 2] 0.4%] ! .ﬁ F _
ERYTHL. 4A A, 2] 0.4%! ﬂ ” ! :
| INFECTION, SKIN _, 3l 0.6%] | | W 11 1.4%
| PRURITUS . 50, 9.4%; 10| 6.4%. 3 4.6% 11 1.4%
|PASH 14]  2.6%. 41 2.6%) 1L 1.5%] 1, 1.4%
| 'SKIN IRRITATION | 2l _0.4%) | _ m | 1
M SWEATING 371 7.0%) 6, 3.8% 11 1.5%) 11 1.4%
| URTICARIA _V 2! 04% M d_ | | |
| 'VESICLE ﬂ 2] 0.4%] » “ i " _
Special Senses | | 52 9.8% 9| 5.8%) 5 7.7% 4 58%|
| CONJUNCTIVITIS 4 0.8%! 1 0.6%! 2l 3.1%
| DEAFNESS 40  0.8%| ! B H |
 DISORDER, EYE 41 0.8%! 2i 1.3% 2: 3.1%:;
DISTURBANCE, VISUAL | 14 2.6% 2 1.3%! 11 1.5%, 2 4.3%
| DYSGEUSIA 9, 1.7% 11 08%| ﬁ_ | L
o | EARACHE 3/ 06% 1! 0.8% e
|INFECTION, EAR 21 0.4% 1 0.6% ,_ |
' KERATOCONJUNCTIVITIS ﬁ_ 3, 0.6%: 3 | M y
] I TINNITUS ,m 16, 3.0% 2 1.3% 10 1.8%,
Urogenital | 68/ 12.8% 16 10.3%] 7/ _10.8% 5 _7.2%
i |CYSTITS | e 0.4%! 27 1.3% 1) 1.5% |
| ' DISORDER, MENSTRUAL L2 06% q 11 2.4%
| DISORDER, PROSTATIC m_ 4 1.9% _, ,w ﬂ
~ |DISORDER, URINARY TRACT 3, 0.6% m ; | L
~_|DYSURIA | 9l 1.7% #. | , 1 1.4%
|INCONTINENCE-URINARY | 4] 0.8%! 11 0.6% ,., M _,
IMENOFAUSALSYMPTOMS | 11| 3.4%, 1. 0.9%' 10 2.4%] |
POLYURIA i 2| 0.4% . M o]
URINARY FREQUENCY | 8 1.5%] 1] 0.6% 21 3.1%) ”_
| URINARY RETENTION | 11 2.1%] 5. 3.2%) | ]
| URINARY TRACT INFECTION, 13| 2.5%] 6, 3.8% 20 3.1%l 2. 2.9%
JURINE QUTPUT DECREASED 2 0.4% ! ! @ _m :
— . A
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Table 4: Selected Adverse Events by Gender
for Patients Receiving Tramadol in Chronic Trials
Ve Female! Male |
N=321 | N=209
ANY AE ~ 93%,  91%]
NAUSEA : 41% | 33%
CONSTIPATION . 36%| 33%
DIZZINESS  20%] 2€%
'HEADACHE - 31%) 18%
SOMNOLENCE . 23%| 18%
VOMITING - 16°%  15%
ASTHENIA T 10%  10%
DYSPEPSIA 6% 12%
PRURITUS T 12% 5%
MOUTH, DRY 9% 6%
SWEATING T 5% 10%
ANOREXIA T 7%] 5% .
DIARRHEA 7% 4% g
PAIN, ABDOMINAL i 6% 4% 2
NERVOUS 4% 4% 2%
VASODILATION 2% 3% <%
URINARY RETENTION | 1%| 4% 358
URINARY TRACT INFECT 3% 1% 53

Boldface = Different with nominal p < .05
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Table 5: Adverse Events in Chronic Studies t.v Lifetabie Analysis

7 Days Jm.\ Days |7 Days _.\ Days 30 Days _wo Days mwo Days 30 Days |90 Days _Wwo Days ;
SYSTEM* __AEGROUP _|TRAM __|APAP/CO IASA/CO APAPIOXY[TRAM  |APAP/CO IASA/CO | APAPICXY|TRAM  |ASA/CO
ANYAZ ANYAE 73%) 77%) 62% 80%)] mmo\ﬁ  83% N Yo%  93%
mouﬁméx IBCOYASWH | 26%. 21% 28% 45%: %,  44%) 57% __ 50%
BODYASWH |ACCINJ ! 6% - | - 2.0%| 6. :\oﬂ - | 3.2% .
BODYASWH |ALLERG . 2% .| . 2% - 1% -
BODYASWH 'ASTHENIA | 5.5% 98%  4.8%l 12% _ 15%] 12% 14%,  12%)
BODYASWH [CHILLS ! 3% 2% 1.1% S 1.7%) -
BODYASWH [DENTAL - | - - 2% - 5% 6.7%
BCOYASWH |EDEMA 8% 3.2%' __ 4.8%)  3.9%) 12% 119 11% ﬁo\cm 14%!
BODYASWH FEVER i 6%/ 1.6% 3.2% 1.6%! 1.4%) 3.5%! 2.5% 6 8%]
BODYASWH |HEADACHE | 17% 6.5% 9.7%!l  25%  23%!  23%l 31 _,\, 35%
BODYASWH |HOTCOLD | 3%, 1.6%, 1% 2.5%] 1.6%, 1.4%  1.6%
|BODYASWH _|INFECT 8% - - 2.5%  1.3% - 6.8%  3.4%
(BOD S SwH |MALAISE 5% 1.6%.  1.8% 12%  1.3% _ 1.6% __24%]  16%
BODYALWH |PAIN ___2.6% 1.6%  1.6% 8B.8%  52%  54% L 1T%| 8.8%
BODYASWH |PAINCHST 8% - - 2.0%  6.8%  1.9% 4.2%  1.0%
CARDIO CARDIO 3.4% 4.8% _ 3:2%| 8.8%  82%  6.7% 15%  10%
CARDIO AVBLOCK | 3%! - L - 1.1%! 0% - | 2.6%) -
'C.ARDID ECGABN | 2%) - - 4% - | - 7% B
CARDIO HYPERTEN | 3%| . 1.5%! -1 1.9% 3.0%  1.9%
CARDIO HYPOTEN | - - 5% 1. ,Z . I 18% -
CARDIO ISCHEMIA - - - 4%  2.5% . o 1.8% -
[CARDIC PHLEBIT - -1 . 4% 1.3%] . A% -
CARDIO SYNCOPE 2% - - 2%, - - | 5% !
CARDIO TACHY 5% - - 9% 7% - | 1.8%, !
CARDIO _ [VASODIL 1.9")] 4.8%  3.2%! 29% 7% 4.8%)] RE%. 8.2%
ONS ONS 37% 3% 19% 47%  57%,  41% T Ts3%l 57%
NS __|AMNESIA - | - . 6% 1.3% - 18% -]
NS | ANXIETY 1.1% N 8% 4% -] T 28%  3.4%
CNS |ATAXIA 1.1%] . : 1.7%, _ 3.2% - 2 3% -
CNS CNSDEPR 18% 21%  7.9% 26% _ 38%  26%| O 30% _ 32%
NS lcNSSTM | 6.8% 3.3% 4.8% 1%  9.3%  5.1% | 14% 8.5%
ONS ICOGNAT 8% 1.6% . 16%  3.2% 1.6% 25%  1.6%
oNS CONFUSE | 5% 1.6% - 2.7%  2.7% 1.6% | 36%  4.9%
NS DEPRESS | 8% 1.6% - 2.4% 1.4% 1.5%! 5.8% 4.9%
ONS DIZY | 24% 16% 8.0% 29% 2% 22% 32%  29%
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Table 5: Adverse Events in Chronic Studies by Lifetable Analysis

CNS EMOTLAB -1 7% - 3.2% S A% - 3.2%| 6% -
NS EUPHORIA 1.1%} - . : 1.5% -l 1.9% . 1.5%  1.9%
oS, . IMIGRANE | 3% 7% .| . 9%  2.0% . . 1.5% €.8%
Gw - INERVOUS | 2.5% 3.5% S - 41%  5.5% - i 46% -
ONS PARESTH | 3% 1.4%,  6.5%  1.6%|| 2.2% _ 3.9%  8.4% 1.6%| 4.7%  12%
NS SEAFE . - . 4%) N 1.3% -
NS SLEEP L 2.5%  2.1%| - 1.6% 51%  8.2% - 7.8%| B85%  6.8%
NS SOMNOL | 16%] 24% 19%! 7.9% 21%.  34%! 24%! 7.9%(  23%! 28%
ENDOCRIN _ [ENDOCRIN 1.1% 7% 3.3%] - 44%  20%  51%  3.1%|| 4.9%  5.1%
ENDOCRN__ |GOUT 2% : - i 6% - - . 6% -
ENDOCRN _[HYPOGLYC - -l 16% . A% - 16% _ 3.1% 4% 1.6%
ENDOCRN _|THIRST [ .3%] - 3 5% - N s% :
ENDOCRIN _ |WGTLOSS | 5% -1 1.6%, S 18% 1.3%]  1.6%: i 22%  1.6%
Q d | 51 % 72%. 71%) 48%) 70%; 84%) 87% 72% 78%! 87%!
a ABDOMIN | 3.2%  6.9%|  13%  4.8%)  4.8% _ 12% _ 13% __ 7.8%| _6.6% __ 18%
d ANOREXIA | 3.4%|  1.4%! - 3.2% 6.7%  39% _ 3.7%, _ 6.2% 8.9%, 7.1%
a BLEEDREC | 2% - | - 6% 6%  1.3%  1.9%  4.7% 6%,  1.9%
a CONSTIP | 24%, 51%, 34%'  2B%|  40%! 69%|  52%  52% 48%  56%
a DIARRHEA | 4.2%,  5.5%  1.6% _ 4.8%  6.4% 12%,  1.6%.  11% 10%  4.9%
a IDAYMOUTH | 5.0% _ 9.0%! 16% _ 4.8%l  8.4% 10%  18%|  4.8% 10%  22%
a DYSPEPSI | 5.1% 12%|  13%  48%)  B.J% _ ‘o%| _ 30% _ 7.8%]| 13% __ 34%
a FLATUL |  18%  6.9%  18%  4.8% 32%  B1%  16%  4.8% 35% _ 1.6%
d GASTRO | 5% - - 7%, - - | - 1.3% -]
a GLM 5% _ 1.4%| - - 19%  2.7% -1 3% 1.9% .
a HEMORRH | - | 3%, 1.6% E 4% 2.0% 1.6%; 7% _1.6%
a NAUSEA . 25%! 29%: 35% 17%)  36%! 38%, 40%! 37% 2%  47%
€] VOMITING | 10%  4.8% 6.4%] 7.9% 16%:  85%  16% 1%  20% 19%
LYMPH LYMPH | 2% - - - 1.0%! - - -1 1.9%,  35%
LYMPH | ANEMIA h .| - | - . 4% - - 1.0% |
LYMPH PURPURA | - . .| - 4%, < T 7% 35%)
MUSCULO [MUSCULO | 3.9% _ 4.1% 1.6%  6.4% 1%  13%  91%  95% 19%  19%|
MUSCULO |ARTHRT | 8% 7% - 1B%  2.9%!  3.2%  19%  47%| 3.8% _ 8.7%
MUSCULO  |FRACTURE 2%] . - - 2% 1.3%: -0 - 5%, -
MUSCULO  |HYPERTON 1.3%| - 1.6%]  1.6%||  2.5%! 2.5%] 3.5%! 1.6% 4.4%])  3.5%
MUSCULO [MYALGIA | 5% ! - | - 9%: S 1.9%! - 1.2%  1.9%
MUSCULO  [MYASTHEN | 2%| 7% N 3.2%I 8%,  3.2%) - 32%  1.4% .
MUSCULO  |SPRAIN | 2%! 7% A i 4% 7% 1.9%] T A% 1.9%
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Table 5: Adverse Events in Chronic Studies by Lifetable Analysis

RESPR RESPR 4.8% 3.4%  33%  4.8% 12% 13%; _ 5.2%) 19% 21%  15%
RESPR + [BRONCH |  .3%) - -] - I%  1.3% 3 - 3.0%! -

RESPR . |COUGH | 3%| % . . 1.7%) 7%! - 15%] 3.7% :

FESPR**  |DYSPNEA 6% 7%] - | 1.6% 2.0%  3.2%| - 7.7% 3.4%. -

RESPR HICCUPS | 2%  1.4%| - . 8%  1.4%) - - 1.1% i

FESPR LUNG M 3%, T%, I 13%  5.6% T N A
FESPR PHARYNG 5%] 7% - 16% 1.1% 7% -1 1.B%l  1.7%  3.4%
RESPR RHINITIS 2%! - -1 16% 1.0%  2.5% - 6%  3.0%  B.7%
RESPR SINUS  1.3% - | 6% - 1.7%. _ 2.5%,  5.4% e 3.5% _ 8.8%
RESPR UPPRESP | &%) -1 1.6% 2.4%  3.7%| _ 1.6%) 3.1%) m 2% 1%
SENSES SENSES | 5.0%  3.5%  3.2%! 2%  9.7%|  7.2%| 5% 9.3% % 12%
SENSES DEAFNESS | 5% - - 7% - I ,mmH - -

SENSES (DYSGEUS 8% 7%] - - 1.6%; 7% - -1 22% -
SENSES  EAR | 8%, - - | : 1.4%  2.5%) Sl 2.3% -

SENSES B B 3% %! - - 21%  3.2%  1.9%  31%|  4.1%.  8.6%
SENSES TINNTUS | 1.6%; 1 %\o, 1.6%) I Taq% 1.4%) 1.6% S 42% 1.6%
SENSES  IVISION " 15%] 1.4%  18%  3.2% 3.1%  1.4%  16%i 6.3%) 5.9%  1.6%
SKIN [SKIN | Zﬁ 11%  1.6%|  3.2% 19% 17%, 5 4%! 9.3% 25%  8.8%
SKIN | DAY 6% - - i 6% iy - e,

SKIN PRURTUS | 6.4%, 6.2% - | - 8.5% _ 7.4% 5. 7% 31%| 9.6%  5.7%
SKIN RASH L 1.3% 7% -1 1.8%|  2.3%  3.2%] -1 1.6%|  4.8% -

SKIN |SWEAT  6.1%  2.8% -, 16%|  73%  41% -1 1.6%l  9.3% _ 3.4%
UROGENIT [UROGENT |  4.8%  4.1%  16%  3.2%|  13%  16%  7.2%  12%  21%  17%
UROGENIT _ [BREAST | : - . 4% ST RA%) 1.0% B
UROGENT (CYSTS | - - | - -1 - 1.3%. ! i 6% 3.4%
UROGENIT  |DYSURIA | 1.1% - 1.6%  1.6% 2.5% 1.3%! 3.5% 1.6% 3.7%! 6.8%
UROGENT _ |HEMATUR | - - _ - - . - - 3.1% 6% -
UROGENT _[INCONT 3%, - | - - 7% 1.3% ) 1.8% -

UROGENT IMENOPAUS |  11%| - 1% 1.3% |__26% _ 3.5%
UROGENT _ |PROSTATE | 2% - - - 1.0% - - ] T 1.9%) -
UROGENT [URNRET = 1.3% 2.1%! b 1.9%,  4.5%! - u“_l.emmwmt ‘‘‘‘‘‘‘ -
UROGENT _ Um T 5% 1.4%] - 16% 3.3%  8.3%  1.9% 47%|  55%  5.3%|
UROGENIT [VAGINIT - 7%, - - &% 7% 1.9% - w 9%  1.9%
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Tramadol Safety Summary:
Deaths

MEDICAL OFFICER REVIEW

NDA #: 20-281

NAME: ULTRAM (Tramadol Hydrochloride).

SPONSOR: R.W. Johnson ' .
REVIEWER: John Hyde, Ph.D., M.D., Medical Officer. %
REVIEW DATE: January 5, 1995. '
CSO: C. Moody

INTRODUCTION:

There are two sources for safety data on tramadol: the U.S, trials
undertaken by the sponsor and spontaneous reports to the German
manufacturer, Gruenenthal.

The safety data base in the U.S. trials consisted of three long-term studies,
from which we have data on 677 patients exposed to tramadol (excluding
two in Study TKB who were lost to follow-up right after enrollment). The
deaths are tabulated and described in the first section below

Tramadol was introduced in Germany inn 1977 and subsequently in several
foreign countries. Between 1977 and 1992 Gruenenthal had collected over
400 spontaneous reports of adverse events, which included 24 deaths. These
deaths are described in the second section below.

DEATHS IN 1.S. TRIALS
No deaths were reported from the single-dose or short-term studies.

Among the 677 patients who received tramadol in the three long-term
studies, 26 deaths were reported for patients who were carrently taking
tramadol or who had been taking tramadol. Ten of these were reported in
the original NDA filing, and another 16 were reported in the refiling. The
latter were deaths that occurred after tramadol was stopped and which
appeared unrelated; most occurred several weeks after leaving the study.

Some mortality could reasonably be expected from two of the long-term
studies: study TL2 (7 deaths) required patents to be at least 65, and study
TKM (18 deaths) involved pain of malignancy.

A table offreviewer's grouping of cause of death is given below, followed by
brief descriptions of the cases in each category:
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NDA #20-2G1 - Tramadol

Safety Summary: Deaths

Page 2

Causes of Death in U.S. Trials

Cancer 18
Cardiac 3
2
1
2

Emphysema
Overdose
Unclassified

Cancer: In all but one of the cases of malignancy, the disease was present

at baseline and can reasonably be considered the underlying cause of death.
One case was a rectal carcinoma initially diagnosed after the patient had
been taking Tramadol for 12 months (see also review of serious adverse
reactions), and death 4 months later was attributed the cancer.

Cardiac: The cardiac deaths were as follows:

A 70-year-old {70 yo) maie S/P CABG and with a history of hypercholesterolemia was
being treated with Lovistatin. Baseline ECG noted "ST abnormality.” He took tramadol for
3 months for back pain and stoppad treatment to have back surgery. He was off tramado!
17 days when he died. The cause was listed as cardiac arrhythmia due to coronary
arteniosclerosis.

A 73 yo male had a remote history of Ml. He was treated with tramadol for 13 mo for
bilateral tasticular pain. He died unexpectedly due to CHF.

A 49 yo male took tramadol for trigeminal neuralgia, but withdrew after 4 days due to
complaints of abdominal pain and me'ena. He died 61 days later; autopsy attributed death
to cardiomyopathy.

Emphysema: Both emphysema deaths could be attributed to pre-existing
lung disease.

Overdose: The case of overdose death was as follows:

An 80 yo female was taking tramadoi for OA of the hip and knee. She had been seeing a
psychiatrist and had been taking anti-depressants for over 20 years. She was found dead
after 5 months in the study. Autopsy listed cause of death as alcohnl, temazepam and
alprazolam intoxication. Tramadol was not tested for, but pill courts were appropriate to
prescribed dose.

Unclassified: The unclassified deaths were as fcllows:

A 73 yo male took tramadol for 5 months for cancer pain. He left the study due to
hospitalization for hip fracture from fall. He suifered renal failure, pulmonary ederna, UTI
and liver failure, and expired 36 days aiter leaving the study.

A 76 yo female took tramadol for 4 months for post-herpetic neuralgia. She was lost to
tollovy-up, but it was learned she expired 39 days after leaving the study.

In the reviewer's opinion, it is unlikely that any of the deaths in U.S. trials
were related to tramadol. Although little is known about the demise of the
patient lost to follow-up, the time between leaving the study and death make
relationship to tramadol remote.

.2
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NDA #20-281 - Tramadol
Safety Summary: Deaths
Page 3

DEATH REPORTS FROM FOREIGN EXPERIENCE

A total of 24 patient deaths associated with tramadol have been reported
from foreign expericnce. They can be classified as follows:

Causes of Death from Foreign Reports
Cardiac '
Overdose
Allergic
Agranulocytosis
Respiratory
Cancer
Other

Uncertain

W GO i e DD QO QO =]

Cardiac: In 5 of the 7 CV deaths acute angina was present before tramadol
was given. The cases may have been reported because deterioration or
demise occurred within minutes of tramadol administration. Of the other
two cases, one was a 79 yo female with multiple cardiovascular risk factors
who experienced ventricular fibrillation 10-15 min after a tramadol
injection. The other case was a 71 yo F who deteriorated shortly after
tramadol was given. Clinical impression initially was "possible
anaphylactoid shock,” but autopsy found ML

Qverdose: There were 3 overdose cases:

A 40 kg female with a history of a previous suicide attempt found dead after taking an oral
dose of Tramado! drops estimated to be 500 mg. The dose had to be less than 1 g based
on bottle size. No other drugs were identified at autopsy.

A 32 yo male was found dead with blood alcohol of 290 mg/dL (most fatai intoxications
have blood alcohol concentrations of 400 mg/dL or more) and tramadol concentration of
0.9 pg/ml (if this were a peak concentration it would correspond to an oral dose of 300

mg).

In a case of prcbable suicide, the biood concentration of tramadol was 1.3 pg/ml (if this
were a peak concentration it would correspond to an oral dose of at least 450 mg) and
stomach contents had tramadol of 100 mg/kg. No opiates, barbiturates or
kenzodiazepines were tound.

The first overcose case implies that a dose between 12.5 and 25 mg/kg (~0.9 -
1.8 g/70 kg) could be lethal. This is about an order of magnitude greater
than the recornmended analgesic dose. In the other two cases the dose is
not documented, however is of some concern that the plasma
concentrations were only 3 to 5 fold higher than peak levels achieved with
the recommended dose. In the second case, aicohol undoubtedly played a
signifitan role. It is not clear how to interpret postmortem tramadol
concentrafions or relate them to ingested dose.,

e
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Page 4

possible. In one »f the cases, symptoms reportedly iraproved temporarily
despite continuing tramadol. In another, stopping tramadol did not lead to
any improvement.

Agranulocytosis: Both of the cases of agranulocytosis were in patients
recerving multiple drugs, some of which are associated with 4
agranulocytosis. Attribution 1s difficult. -

Respiratory: The one case of respiratory depression was in a 79 yo male
who was given tramadol and chlorazepate ior colonoscopy. He had to be
intubated 16-20 hours later. The tempora] relationship makes tramadol
relationship improbable.

Cancer: The malignancy was a brain tamor in a 14 yo female. The patient
was given tramadol as part of evaluation and treatment of severe headache.
There seems to be no causal connection.

Other: The 3 cases are-

A 74 yo male was given 100 mg IV for acute: angina and deteriorated 15-20 minutes after
the dose, requiring resuscitation He expired 14 days later of cerebral hypoxia.

A 81 yo female was operated for inr;arcerat_ed hemia. Postoperatively sha was given
tramadol 200 mg IV and suffered severe raspiratory depression. Cause of death was
reported as mechanical ileus that could not bie relieved surgically.

A 40 yo female was given tramadol and three other drugs following galibladder surgery.
She developed massive iNtravascular hemolysis and DIC.

Unclassified: The 4 Unclassified cases are:

A 50 yo female had chest pain for 3 weeks. The patient died' 3-4 minutes after tramadol
100 mg IM. Physician denied MI; there was no autopsy.

A 31 yo pregnant female was being treated for malaria and acute pyelonephritis. Three
hours after a second dose of tramadol 106G mg IM, she developed hypotension,
restlessness and tachypnea. Symptoms were controlied for a while, but she expired 8 hrs
after fast dose of tramadol. A premartem blood sample showed large quantities of P,
falciparum.

A 71 yo female with coronary insufficiency, hypertension and emphysema had
exacerbatior of respiratory symptoms after 100 mg tramadoi. Death felt 1o be possibly M,
PE or pneusmothorax.

An 82 yo male was treated in an ER with tramadol 100 mg IV for upper abdominal pain. He
becama hypctensive and arrested.

r
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SUMMARY:

These reports show that tramadol can be fatal if taken in overdose. It
appears that a dose an order of magnitude higher than the recommended
dose has the potential to produce a fatal outcome; lower doses may
contribute as part of a mixed drug overdose. Postmortem conceatr ‘tions in
two overdose cases were 3-5 time peak concentration with the reccmmmended
dose, but it is not clear how to interpret that data in light of the rarity of fatal
overdose reports. >

A few cases reported tramadol in association with agranulocytosis or fatal
allergic reactions. In all cases other drugs were involved, so the evidence
:s inconclusive. The as~~ciation should be considered an unestablished
possibility of a rare eveudt.

The associations with cardiac are not particularly suspicious given the
circumstances of the cases and the prevalence of ML Likewise, the deaths
due to malignancy are not concerning for tramadol.

Of particular note is the complate lack of any clear cases of tramadol
cauging death from respiratory depression. Although respiratory
depression was mentioned in two of the cases, they were not very indicting
of tramadol.

CONCLUSIONS:

The risk of death from tramadol taken /n usual oral doses (100 to 200 mg)
appears to be quite low, as there is no «learly incriminating case report. Of
course, rare allergic or idiopathic fatal reactions cannot be ruled out.
Tramadol may be fatal if taken orally at about ten times the recommended
single oral dose (possibly as little as 12 mg/kg).

The desth data by themselves do not appear to require any warnings about

specific lethal effects of tramadol.
o
SN C. g

Jow E. Hyde, PhD, MD
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Tramadol Safety Summary:
Serious Non-Fatal Adverse Events

MEDICAL OFFICER REVIEW

NDA #: 20-281

NAME: ULTRAM (Tramadol Hydrochloride).

SPONSNOR: R.W. Johnson .
REVIEWER: John Hyde, Ph.D., M.D., Medical Officer.
REVIEW DATE: January 5, 1995.

CSO: C. Moody

INTRODUCTION:

'‘There are two sources for safety data on tramadol: the U.S. trials
undertaken by the sponsor and spontaneous reports to the German
manufacturer, Gruenenthal.

Most of the serious adverse events (AEs) in the U.S. trials occurred in the
three long-term studies. From those studies we have data on 677 patients
exposed to tramadol (excluding two in Study TKB who were lost to follow-up
right after enrollment). The events are tabulated and described in the first
section below.

Tramadol was introduced in Germany in 1977 and subsequently in several
forcign countries. Between 1977 and 1992 Gruenenthal had collected over
400 spontaneons reports of adverse cvents. An extensive report on the first
344 reports {through 1990) was prepared by Gruenenthal and is the basis of
the review in the second section below. Updated data through 1992 was
consistent with the profile reflected in the 1990 report.

SERIOUS ADVERSE EVENTS IN U.S. TRIALS

There were 27 non-fatal serious AEs reported in the refiling of the NDA and
the safety update (one patient listed in the filing was not on tramadol, one
patient (128/002) was not reported under serious adverse events but was
hospitalized for perforated ulcer and hypotension). The reviewer classifies
them as follows:

Visual Disturbanc. 6
Selzure
Cardiac
Syncope
(. Overdose
Cancer
Hepatitis
Other*

*
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* The other cases were one instance each of stroke, nephritis, venous thrombosis, perforated
ulcer, hypotension and leukocytosis (hypotension and perforated ulcer were separate events in
the same patient).

Three of the seizures came from abuse liability studies, and two cases of
syncope came from the single-dose studies. The remainder came from the
three long-term trials.

*
Y

Visual Disturbances: The visual disturbances consisted of 4 cases of
cataracts and 1 case of worsening of pre-existing glaucoma in patients over
60. However one case is atypical:

A 32-year-old (32 yo) female was taking tramadoi in study TKB for fibromyositis. At 100
days of therapy, moderate visual changes were noted (20/40 and 20/70 vs. 20/20
initially). Study drug and change in patient's computer screen at work were ccnsidered
possibilities. Average dose had been about 100 to 150 mg/day. By day 162, visual
changes were rated mild. The patient left the study after day 165 due to nausea,
lightheadedness and heart racing. Ophthalmologic exam at 181 days found complete
resolution of visual changes.

Seizure: The cases of seizure were as follows:

in study TAA, a 28 yo 161 Ib male form.er addict had a generalized seizure after receiving
tramadol 700 mg PO in the third phase of a crossover study. The seizure started about
2.5 hours after the dose and lasted 90 sec. The seizure severity was rated #s moderate in
severity. He reported feeling "high” when his confusion cleared 25 min later. There were
no abnormal findings on neurologic exam. Associated symptoms were odd teeling in
stomach, dry mouth, hand tremors, sweating. Opioid-like effects lasted for 12 hours. All
adverse events resolved by the next day. The treatments the subject took in the first two
periods of the study were tramadol 350 mg and oxycodone 20 mg, respectively.

In Study TAC, a 32 yo 16 'b male former adr ct had a seizure after receiving tramadol 300
mg IV in the fifth infusion of a crossov2r study  The seizure was rated as marked.
Associated postictal symptoms were headache, sore tongue, upper back pain,
restlessness, sweating, clammy haads, and sedation. Symptoms other than score tongue
resolved in two days.

In Study TAC, a 33 yo 189 Ib male former addict had a seizure after receiving trarnadn! 400
my IV as the third infusion of a crossover study. Associated symptoms were
lightheadedness, dizziness, clammy palms, nervousness, cold feet, back and right
thoracic pain, sore tongue, cold symptoms, constipation, sleepiness, loss of appetite,
vomiting, and facial twitching. Symptoms resolved within four days.

in Study TKB, a 6C yo raale taking traradol for cervical arth, s had a grand mal seizure
after 111 days of treatment. Tramadol dose averaged 300 - 40¢ mg/day. He had a history
of diabetes and glaucoma but no seizure history, and he had been taking Glucotrol and
eye drops. Head CT wes normal, and EEG showed seizure activity. Tramadol was
stopped, dilantin was started, and 2 weeks later EEG was normal.

In Study TL2, an 83 yo female taking tramadol for QA had a generalized seizure afte; 40
days in the study. Tramadot dose averaged aboul 150 - 300 mg/day. but she did not take
tramadof from days 23 to 29. She had no seizure history. She had alsc been taking
calcium, Didronel, HCTZ and Ativan. She was hospitalized for observation for 4 days then
discharged.

Y
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Cardiac: A 42 yo female with a history of "palpitations” had

superventricular tachycardia 1 hr after receiving 100 mg tramadol for
postoperative pain; she was given digitalis and the problem resolved in 3
days. A 62 yo female with a history of hypertension, CHD and MI had
worsening angina after 120 days of tramadol and was hospitalized for atrial
fibrillation after 150 days.

Syncope: Two of the cases of syncops were two young adult females in oral
surgery studies who fainted briefly after a single dose of tramadol. The
third case was an 84-year-old male whe had several fainting spells and was
hospitalized once for dehydration.

verdose: There were two non-fatal vverdoses. One was a suicide attempt,
the other an accidenta! ingestion in a child:

In study TKB, a 34-year-old 144 th white man was taking tramadol for bac:. pain. He attempte 1
suicide on Day 74 by taking approxirnately 60 capsufes of tramadol (3 g). According to the
patient, he vomited everything after 30 minutes. No other adverse sequelae from the
attempted overdose were noted by the patient. He was psychologically evaluated, but not
hosgitalized. The patient's average dose of tramadol had i .creased from about 100 mg/day to
200 mg/day but with diminishing pain relief. The patient expernenced several adverse
experiences before this suicide attempt, including euphoria, difficulty in urination, urinary
hesitancy, sinus pain, disorientation, constipation, itchy eyes, metallic taste, neuralgia, ear
infection, nausea and vorniting. The patient reported withdrawal symptoms (ur-specified) on
Day 76.

The 18-month-old niece of a patient in Study TKB reportedly ingested "1 dose” (presumably
50 mq) of tramad»ol. She showed somnolence, lethidrgy and hematuria, all of which resolved
spontaneously. The patient was discharged after 3 days in good condition.

Cancer: A gallbladder carcinoma was discovered incidentally following
cholecystectomy in a 77 yo female who had been taking tr . ..adol for 6
months. Rectal carcinoma was discovered in a 81 vo femszie just after
completing 12 months of tramadol. She diea 4 months later of the
malignancy. (This case also was counted in the review of deaths.)
Hepatitis:

A 76 yo male was withdrawn afier 146 v of ty amadol therapy due to hepatitis. SGPT
was 213 and feli to 113 three weeks lc:21r. Grricurrent NSALD use was blamed for the
hepatitis.

Hallucinations:

A 73 yo male was taking tramadol in study TL2 for postherpetic neuralgia. Average dose
was about 250 mg/day. He vegan to experience hallucinations after four days of
treatment, &nd they disappeared after tramadol was stopped on day 9.

Other- A stroke was seen after 84 days of treatment iu study TL2 in a 69 yo
female with a history of hypertension. A patient with leukocytosis had it
present at baseline, had pre-existing bowel aisease and received
prednisone. A case of deep vein thrombo.-is occurred in a 48 yo female after

oo
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64 days of treatment in study TKB. There was a case of nephritis in a 21 yo
female who developed hematuria and proteinuria after a single dose of
tramadol, but she had received multiple doses of ketorolac IM jusc before
entering the study. A 65 yo male had his dnse reduce on day 4 due to
dizziness, and was hospitalized for perforated wlcer on day 12 at which time
tramadol was s’opped; tramadol was restarted on day 25 but he was
hospitalized on dav 27 with severe hypotension and dizziness.

SERIOUS ADVERSE EVENTS FROM FOREIGN REPORTS

From 1977 to 1992 Gruenenthal received over 400 spon“a~eous reports of
adverse reaction. Gruenenthal estimates that during that period about 12
million Germans were exposed to tramadol. The categories that include
serious ~eactions are discussed below:

Seizures: There were 14 reports of epileptiform seizures. In 4 cases IV
doses of 200 to 300 mg were given and there were no other pessiblz
explanations for seizure. There was 1 case of intoxication with 750-1000 mg
taken orally. OUne case was reported in a fasting vatie:t who took 50 mg
tramadol drops. Neuroleptics were comedications in 4 of the cases. Oae
had been taking orphenadrine, which reportedly can induce seizures. Two
patients had coexisting medical conditions (hypertensive crisis, and acute
pancreatitis with possible hypocalcemia) which might have contributed.

Finallv, ¢ .1e patient had epilepsy.

Respiratory Eftects: There were 18 reports of respiratory depression. Only
or:e involved oral .. 'ministration of tramadol:

An 82 yo fen ale with baseline respiratory insufficiency was given 75 mg tramadol drops
for fractured femoral neck. She experienced acuie respiratory insufficiency with cardiac
instability. Comedications were not mentioned.

The remaining cases all involved IV administration. In 3 of the reports,
high doses (600 to 1000 mg} were given intraoperatively. An additional 2
cases involved high dose infusions (372 mg/day and 400 1.3 over 5 hours) in
postoperative pain. In 3 other postoperative cases, the atiribution is
uncertain or information is sparse. For 3 of the reports, the p tients
already were comproiiised at the time tramadol was given. There were 4
reports of dyspnen, which is not typical of the reopiratory effect of an opioid;
in one of these, anaphylaxis due to dextran is a likely explanaticn; in
another difficulty breathing started after starting 100 mg IV, and improved
spuntaneously after ending treatment. There was 1 report of postnatal
respiratory distress: the mother received tramadol IV 16 min before birth;
APGARs were 10, but 90 min later the infant hcd respiratory distress.
Finally, l-of the reports is incomplete and uninformative.

Cardiovascular _Effects: There were 41 reports of cardiovascular reactious

in 40 patients. The wmajority (35/41) could be classified as hypotensive
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effects, ranging in severity from orthostatic hypotei sion to loss of
consciousness and shock. However Gruenenthal related that in 1/56 of the
cases tramadol did not really seem to be involved, and in another 1/5 use of
comedications may have had a role. Other cases were increased diastolic
pressure during anesthesia, superventricular tachycardia, ventricular
fibrillation in a patient with recent MI, "disordered action of the heart”
with respiratory depression when 50 mg was given with midazolam, and
dyspnea, restlesspess and sweating (pos.ible orthostatic effect?) w:thm
seconds of an IV administration.

Anaphvlactoid Reactions: Grucnenthal had 32 cases in the
allergi¢/anaphylactic category, including 7 classified as
anaphylaxis/anaphylacteid. 1'wo appear to be cardiovascular reactions. In
three cases attribution is difficult since other drugs were given. There was
a report of anaphylactoid shock following tramadol 100 mg IV in a patient
with no prior exposure to tramadol, and an allergic reaction (syncope with
unconsciousness and respiratory arrest) to 50 mg tramadol drops. In the
latter case, a subsequent intracutaneous test with tramadol injection was
positive.

Other CNS Effects: Gruenenthal had 41 cases of CNS side effects, most of
which would be expected for an opioid. There were 4 reports of
hallucinations and 1 report of psychosis with aggressive behavior, There
was also a report of a suicide attempt resulting in coma from which the
patient recovered. There was one report, of optic neuritis and one of
ophthalmoplegia; Gruenenthal felt tramadol was not likaly to be related in
those cases.

SUMMARY:

The three seizures in patients receiving high doses of tramadol in the abuse
liability studies seem readily attributable to tramadel. Seizure was seen
after an oral dose of 700 mg and an IV dose as low as 200 mg. The seizure
risk of tramadol is probably increased in patient taking neuroleptics. The
role of tramadol is not clear in the twe seizures in US patients taking the
recommended dose chronically. Hewever, no underlying cause was
identified in either patient, leaving toxic/metabo.ic as a reasonable
possibility.

The case of hallucination correlated well with the time course of therapy,
making it likely that, at least for that patient, tramadol caused the reaction.
There are also a few foreign reports of hallucinations.

The young female with visual disturbances is noteworthy in that r ymptoms
comvletely resolved after leaving the study, however symptoms seemed to he
improving in the last part of the study despite continuing treatment with
tramadol. Similar effects were not seen in the foreign cases.
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The few cases of syncope in US studies do not appear especially
incriminating considering the contexts in which they occurred. However,
there are several foreign reports that suggest tramadol can have a
clinically significant hypotensive effect ir: a few patients,

The case of a massive overdose in Study TKB resulted in reasonably
expeditious emesis and no sequelae. In a foreign case, overdose produced a
coma from which the patient recovered. '
The other cases from the US studies do not seem very suggestive for a
causal role for tramadol, and probably represent sporadic events.

CONCLUSIONS:

It appears that tramadol can cause seizures in single high doses (which
can. be as low a 700 mg PO or 200 mg IV). The risk may be increased for
patients taking neuroleptics. The seizure risk for chronic use of
recommended doses is unclear.

Tramadol may cause respiratory depression if given in higher than
recommended doses or if given to patients with compromised respiratory
function.

Tramadol may cause clinically significant hypotensive effects in some
patients (probably fewer than 1%). - -

Tramadol may cause hallucinations in an occasional patient (probably
fewer than 1%).

The risk of a deliberate large overdose may be tempered somewhat by the
drug's tendency to produce vomiting. Patients may be able to recover from
an overdose even if it results in coma.

The labeling should include warnings about the risk of seizure at high
doses or in patients with a reduced seizure threshold. Reports of seizures
with chronic therapy should be provided as alerting information, but
qualified that their significance is ur. nown. There also should be
warnings about the risk of rospiratory depression at high doses or in
compromised patients. Hypotension, possibly with syncope, and
hallucinations should be mentioned as uncommon, probably related,
adverse reactions. :
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INTRODUCTION

Vital signs and clinical laboratory values were assessed at baseline and a
regular intervals in the three long-term clinical trials. Population mean
values aver time were tabulated by the sponsor. In addition, medical
summaries were provided for patients with selected laboratory
abnormalities, viz., creatinine 2 1.8, SGPT > 3 x upper limit of normal,
bilirubin 23 mg/dL, and hemoglobin decrease from baseline > 2.

VITAL SIGNS

Pulse, blood pressure, respiration rate, weight and temperature were
tabulated as population averages over time. Tables 1 and 2 in the appendix
to this review provide a synopsis of those tabulations by showing the
absolute changes from baseline at the final visit, whenever it occurred.
This skews comparisons somewhat,as the tramadol group had longer
average exposure due to tne open-label extension periods. However, these
values are reasonably representative of changes reflected in the more
extensive tabulations. Study TKM is tabulated separately because that
study involved patients with cancer pain, and greater changes might be
expected in that group due to disease progression.

None of the changes in population averages of vita! signs appears to he
clinically significant. Although there has been some question about
orthostatic changes due to tramadol, the changes in standing blood
pressure on a population basis are not remarkable, and tramadol does not
appear differeut from the comparators.

LABORATORY VALUES

Standardlaboratory tests were tabulated by the sponsor as population
averages over time. As for the vital signs, tables 1 and 2 in the appendix to
this review provide a synopsis of those tabulations for selected tests by
showing the absolute changes from baseline at the final visit. Again, these
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final values are reasonably representative of the sponsor's more extensive
tabulations. None of the changes population averages of the laboratory
values appears to be clinically significant.

The sponsor also summarized medical data from those patients for whom
selected laboratory tests showed significant abnormalities. Of the patients
taking tramadol, 574 had data sufficient to be screened.

Creatinine

Twenty patients had maximum creatinine 21.8 at some point during
treatment with tramadol. The vast majority either had a sporadic high
value that resclved while tramadol was continued, or had high a baseline
value and occasionally rose above 1.8 but remained essentially stable on
treatment. T'wo patients were an exception:

A 76-year-old (76 yo) male was taking tramadol for pain due to rectal cancer. Over 113
days of tramadol therapy, his creatinine rose from 1.1 to 2.7 with a concurrent rise in BUN.
Average tramadol doses increased from 75 to 137/day. During the treatment period he
also received chemotherapy, he was hospitalized for intestinal blockage, and hematocri
progressively fell significantly. He quit the study due to vomiting.

A 75 yo female was in the study 343 days with average daily doses usually between 250
ard 350 my/day. Creatinine rose gradually, reached 1.9 after 210 days and stayed
elevated. She was found t¢ have right hydronaphrosis.

A relationship to tramadol seems unlikely in both cases. In the first,
chemotherapy and/or underlying disease may have played a role. In the
second, renal insufficiency was due to an anatoinic lesion that was unlikely
to be related to tramadol.

Hepatic Enzymes
The were 4 patients who had maximum SGPT 2 3 x upper limit of normal.
One patient had only SGOT measured, but it was not significantly elevated.

A 76 yo male developed hepatitis after 131 days on tramado! in average doses of 150 to
400 mg/day. The hepatitis was attributed to concurrent NSAID use.

A 66 yo female had a Lrief rise in SGOT and associated moderate rise in Alk. Phos. after
364 of tramadol. Averane dose was 200-400 mg/day. Patient complaint mentions
cholelithiasis and cholecystitis.

A 68 yo female taning averages doses of around 100 mg/day had enzymes elevated to
over 5 x normal on day 368. Values fell gradually over the following ~200 days while
maintaining tramadol treatment. Concurrent medication was ASA 600 mg/day.

A 63 yo had elevaticns of liver enzymes {o just over 3 X normal between days 350 and
385 of therapy with trainadol in doses averaging 200-300 mg/day. Changes resoived
while continuing tramadol. Concurrent medication included Flexeril.
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Although the elevations in the lust two cases are not well explained, the fact
that they resolved despite continuation of tramadol makes it unlikely
tramadol was contributory.

Bilirubin

No patient had a maximum bilirubin of 3 mg/dL or more. However, 4
patients had maximum bilirubin between 1.2 and 3 mg/dL. Medlca’
synopses of those patients are pending.

Hemoglobin

Baseline values were obtained in 565 patients. Of these, 29 had a maximum
decrease of 2 coupled with a fall in hematocrit of at least 5%. Most cases
had stable low values that occasionally met the selection criterion, or had
sporadic slightly low values that resolved while continuing tramadol.
There were some cases with a progressive fall in Hgb. Most of these were
in cancer patients with disease progression or who received chemotherapy;
there were a few cases of falling Hgb in patients taking concurrent
NSAIDs. None of the cases seemed particularly concerning to this
reviewer.

CONCLUSIONS:

There were no clinically significant ¢hanges in population averages of vital
signs or routine laboratory values. In particular, there was no evidence of
a general orthostatic effect of tramadol. Examination of patients with
selected laboratory abnormalities found no casc in which tramadol was the
probable cause.

The labeling does not need to reflect any general effect of tramaiol on vital
signs or laboratory tests. This, of course, does not preclude the veporting of

infrequent adverse effects on laboratory or vital signs based on spontaneous
reports or adverse event reports from the trials.
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Table 1
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Mean Absolute Changes from Baseline
in Vital Signs and Laboratory Values

from Studies TKB and TL2 (Chronic Painful Conditions)

Tramadol
N=466-525
Pulse 1.8
Supine SBP -1.5
Supine DBP -0.8
Standing SBP -3.3
Standing DB’ -1.3
Resp. Rate .0
Weight (1b) -3.6
Temp (°F) .03
Hgb 1
WBC 1
Pit* 9
Sodium®* -5
BUN -1.4
Creatinine .0
Glucose 3
Calcium -1
Albumir -1
Cholesterol -8
TG -19
SGOT 8
SGPT .6
Alk. Phos. 4
Bilirubin .0
Urine Protein 0

APAP/CO
N=132-137
-1.0

-2.5
-1.2
-3.2
-2.0

0
0.0
06

ASA/CO
N=56-59
-1.3

-3.2
-2.1
-5.9
-3.9

3
-1.5
01
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* Measured on a subset of tramadol patients: Unne Protein N=192, Sodium N=194, Pit N=349,
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Table 2

NDA #20-281 - Tramadol
Safety Summary: Vital Signs & Labs

Page 5

Mean Changes from Baseline in Vital Signs and Laboratory Values
from Study TKM (Pain of Malignancy)

Pulse

Supine SBP
Supine DBP
Standing SBP
Standing DBP

Resp. Rate
Weight (1b)
Temp (°F)

Hgb
WBC
Pit

Sodium
BUN
Creatinine
Glucose

Calcium
Albumin
Cholesterol
TG

SGOT
SGPT
Alk Phos
Bilirubin

Urine Protein

v

Tramadol
N=77-113
4.4

-1L.7
-4
-3.5
-5

T
-5.1
02

APAP/Oxy
N=46-55
2.2

-3.7
1
-4.5

>
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Tramadol Effects on Kespiration

Two double-blind, placebo controlled stucies of tramadol effects on respiration
were: presented and summarized in the NDA. These cculd be considered pivotal
ctucties. One examinad orol drug in healthy volunteers and one evaluated intravenous
rug in post-operative patienls.

SN, . . §

Oral Tramadol in Volunteers {study 3717, Gruenenthal, not published). A
total of 33 nealthy male volunteers (19 to 47 yrs ola, were randomized into three
trealment groups: placebo, 56 mg or 100 mg tramado'. In the first phase, each group
received & single dose. In the second phas2, the same treatment was admuaustered
every six hours for a total of 17 doses. A minimum &-day washout period separated the
vhases. Biood gas parameters (pH, pO, p20, base excess and HCO,) were
determined prior to and at 2, 4, e nd 6 hrs post dosing in the single dose phase, and at
hrs 0, 2, 4, 6, 48, 50, 52, 54, 96, 18, 100 and 102,

In the single-dose study, tramadol had no significant eifect on blood gas
parameters. In the multiple dose ghase, none of the blood gas parameters changed
significantly except pCO, There wore three statistically significant increases in pCO, (at
2 and 4 hrs after the first 50 mg dos> and at 4 hrs after the 100 mg dose). Also, there
was a trend for pCQO, to increase wiih time in both the 50 mg and 100 mg tramadol
groups. The invastigators regressed 2CQO, values agea 1t elapsed time since hr 0 and
found that the regression coefficients 1or both tramadao! groups were significantly more
positive than for the contro! group. Thet is, they show a trend toward significantly
greater pCO, values over time cornpare1 (o the placebo group. However, mean pCO,
for the two tramadoi groups remainad wihin the: established normal range (35 to 45 mm
Hg, maximum pCO, after tramadol 42.3 nm Hg)). [Using the 6 x half-life rule, this study
should have been long enough to allow bcth tramadol and the M-1 metaboiite to
accumulate to maximum levels. PK measu-ernents show that both tramadol and M-1
plasma concentrations doubled during chronic dosing but did not increase further than
that ]

Intravenous Tramadol in Post-Operative Patients (study 500539; Dept of
Anesthetics, Univ of Wales, puplished as pat of Vickers et al., Anesthesia 47: "‘
291.296, 1992). Thirty maie anri female patiente (13 to 60 yrs oild) scheduled for rion-
emergency surgery involving endotracheal intubztion participated in this study. Aniv.
boius (0.1ml/kg) of placebo, tramadol (0.5, 1.0, or 2.3 mg/kg}) or morphine (0.7143 mg/kg)
was given following induction of thiopentone anestnesia anc resumption of spoataneous
ventilation. Respiratory parameters were evaluatea pre-dose and again at 5, 10, 15, 20,
25 and 30 minutes post-dose.  Morphine caused a significant reduction in respiratory
rate and a significant elevation in end-tidal CQ, Tramadol caused a smalier but
significant reduction in respiratory rate but did not cause any statistically significant
increase in end-tidat CQO,. Neither morphine noi trarnzdol altered tidal volume or
minute volume significantly. {This monitoring interval is probably too short to detect the
effects on respira'ion of the M-1 metabolite. This difficuitv is oftset by other studies in
post-surgical patients (49681 & £01781, as well as publisaed reports).  In these
studies, pO, and pCO, remained in the normal range throughou' a G hour treaiment

.



period when tramadol was available via a continuous infusion or through a patient-
coritrolied i.v. delivery system. The tramadol consumption over six hours ranged from
339 mg io 412 mg. Respiratory rate, which was elevated at baseline in these studies,
dropped during the course of tramadol treatinent.)

Medline Express searches (‘66 through 8/94) turned up 10 prospective trials in
which the effect of tramadol on respiratory parameters had been investigated. All of
these reports state that patients were randomized to treatment groups. All but one
compared tramadol to some other analgesic. The reports are summarized below:

1. Int J Clin Pharm Res 13: 43-51, 1993. 60 post-op patients, 30 received tramadol 100
mg/injection {type not ,pecified). Authors evaluated respiratory rate and conciuded that
there were no clinically significant changes in respiration.

2. Eur J Ob Gyn Repro Biol 49: 131-135, 1993. 90 during labor, 60 received tramadol
50 or 100 mg IM. Authors evaluated neonate respiratory rate and conciluded that
respiratory depression less than with pethidine.

3. Anaesthesia 48: 328-331, 1993. 60 abdominal surgery, 40 received tramado! 100 mg
via epidural. Authors evaluated respiratory rate and arterial gases and concluded that
there was no significant change in respiratory rate or blood gases.

4. C J Anesth 40: 308-313, 1993. 20 abdominal surgery, 10 received tramadol 100 mg
via epidural. Authors evaluated respiratory rate and arterial gases and concluded there
was no clinically relevant effect on respiration.

5. Anesteziol-Reanimatol 2; 3-7, 1992 (Russian). 232 post-op patients dose and route
of tramadcl not specified in abstract. Authors concluded there was no inhibition of
respiration.

6. Anesthesia 47: 291-296, 1992. This paper represents two tramadol trials - one with
patient controlied analgesia and one that is the same study as the pivotal injection study
described above. Only the pivotal study evaluated respiration.

7. Z Geburtshilfe-Perinatol 195: 78-82, 1992 (German}. 66 during labor, 44 received
tramadol 100 mg (M. Authors evaluated umbilical cord blood gases, respiratory
"pattern” and APGAR scores in the neonate and concluded that tramadol produced no
clinically significant change in respiration in the neonates.

8. Anaesthesist 41: 83-87, 1992 (German). 40 hysterectomy, 20 received trarmadol IV
via patient controlled analgesia. Authors evaluated respiratory rate and arterial oxygen
saturation. No mention of respiratory results in the abstract.

9. Anesth-Anal 74: 510-514, 1992. 150 gynecol curgery, 75 reczived tramadol 50 mg V
up to 3 times in 6 hrs. Authors monitored oxygen saturation and concluded that there
was no clinically relevant change inresri- =
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10. Anaesthesist 39: 513-520, 1990 (German). 20 gynecol surgery. Two patient
controlled analgesia regimens with patients receiving average of 565 or 707 mg. over
20 hrs. Authors evaluated respiratory rate and blood gases and concluded that
respiratory rate was highi initially and dropped “slightly".

Finally, a review of tramadol which appeared in the journal Drugs (43 313-340,
1993) concluded that "Respiratory depression has been observed in only a few patients
after tramadol! infusion anesthesia. When used for pain relief during chitdbirth,
intravenously administered tramadol did not cause respiratory depressioni In f}eonates."

Based on the data summarized above, | conclude that tramadol has minimal
respiratory depression liabliity when used in therapeutic doses.

John Dailey
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MEMORANDUM DEPARTMENT CF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

Date: June 15, 1594

From: Asoke Mukherjee Ph.D., HFD-007/102

-‘v Ead

Through: Phillip G. Vincent Ph.D., EfD-102
Subject: EA for Tramadol hydrochloride, NDA 20-281
To: Corinne Moody, HFD-007

The initial review for environmental assessment of above
mentioned NDA has been completed. Following recommendations and
comments have been suggested by the reviewer.

For item #4:

1. Provide types of environment present around the German and
Delaware facilities. Also provide EPA certificates for each
incineration site. The emission from incinerators should meet
local, state and federal standards.

For item #5:

2. Provide list of chemicals used in the synthesis of Tramadol
hydrochloride with CAS # and physicochemical properties in this
section. Also provide a list of impurities for the synthesis of
Tramadol if “nown.

For item #6:

3. Provide estimated amount of the dust that would be released
in the air and that would be washed into the waste water system
from each manufacturing site in Germany, Delaware, Pennsylvania
and Puerto Rico for the drug substance per year basis for the
fifth year of production. 1f packaging materials contalning
polyethylene and polypropylene used for packaging, storage of
drug products and any other waste are planned to be incinerated,
provide the emission of its pyrolysis products per year basis.
Provide state, federal and local standards for emission of these
products at each incineration site.

Alsc provide list of chemicals other than the drug substance that
would be released in the environment per year from the
manufacturing of the drug substance at German and Delaware sites,
and manufacturing of the drug product at the Spring House and
Puerto Rico sites. Type of control institutionalized to minimize
environmental exposure of these chemicals nreed to be discussed.
Provide copy of certificates to substantiate the environmental
satety for Normaco ptant according to the state, local and

I
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NDA 2G281
Page 7
federal authorities.
For item #8:
4. Sub:cute toxicity of tramadol base in earthworm need<to be

determined for predicting its impact in soil and terrestﬁial
environment.

For item #9:

5. Frovide a list of chemicals and packaging materials to
justify that none of these would have any effect on the
endangered' species.

For item #11:

6. All solid waste and plant washing from the manufacturing of
the drug substance and the drug product should be incinerated for
avoiding agqueous and terrestrial effect of Tramadol. This
recommendation has been made with the cunsideration that Tramadol
would degrade slowly in the environment to generate aniscle and
other products that may have environmental impact. Beside this
possibility, inhibitory effect of Tramadol on microorganisms may
be detrimental to the environment. -

For item #12:

7. Provide academic qualifications of the preparer in this
section also.

For item #15:
8. Identify which charts and appendices would be considered as

confidential documents and list them separately in this section.

Endorsements:

(,Lc(
HFD-007/102 Asoke Mukherjee, Ph.D. «#%f“ud(

Pharmacologist ’ -
s
HFD-102/ P.G. Vincent, Ph.D. G;
C.C Original NDA 20-281
EA file-s

Divisiofial file/ HFD-007
Supervisoly Chemist/ HFD-007

20281E00. LAM
F/T AM
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/MOODX'
Jurt 28 1994

2ILOT DRUG EVALUATION STAFF HFD-007
Review of Chemistry, Manufacturing, and Controls

NDA #: 20-281 for 50 and 100 mg Tramadol tablets.

Tramadol hydrochloride is the cis form (hydroxyl group and

and it is currently the
largest selling prescription analgesic in West Germany Wwith an
expiry date up to 5 years. Tramadol hydrochloride has bitter
taste. Tramadol is sold in German market from 1977 by Grunenthal
GMBH of Stolberg, Germany. Tramadol hydrochloride is a centrally
acting analgesic (opiate agonist) marketed worldwide in about 40
countries in various dosage forms, such as, 50 mg capsules, 100
mg suppositories, 100 mg per ml drops, and 50 and 100 mg per ml
injection. For these markets, )
The
applicable US Patents assigned to Grunenthal GMBH are 3652589
(1972 year invention filing for 1-m-substituted phenyl-2-
aminomethyl cyclchexanols as an analgesic drug) and 3830934 (1974
year invention filing for analgesic compositions anc wethods of

processing). From literature, cis form of Tramadol is more
active than the trans form and cis + form is more active than the
cis - form; cis + form of Tramadol is about 1/3 rd active as

morphine by subcutaneous injection; the therapeutic index of
Tramadol is 28, that is, the ratio ¢f LD 50 mg/kg acute toxicity
s.c. to ED 50 mg/kg analgesia ¢.c (Tramadol, Arzneimittel
Forschung, 28.1, 97-218, 1978).

For US filing the preclinical studies were exclusively conducted
with Grunenthal GMBH lots (oral 1 year chronic toxicity study in
doge was conducted with lot 8607642; oral acute toxicity studies
ir dogs and rats was performed with lot 8707061/112 kg/mfg.9.87
produced from loc 8707018 by additional milling; drug from lot
8807409/249 kg/mfg. 10.88 compounded in HPMC suspension was
administered in reproductive toxicity studies in rats and
rabbits). To support stabiliiy for the clinical duration,
periodic assay and dissolution tests were conducted for this drug
product. 1ot packaged in unii dose Aclar (stability study PFB no

»
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NDA # 20-281/ Chem. rev. #1 page 2
R.W.Johnson/Tramadol 50 & 100 mg tab.

For the planned US market, .

a
ULTRAM is the proprietary name.

Ultram tablets are orange colored, coated, capsule shaped,
imprinted with Ultram 100, scored, and identified as formula #18.
Trhese tablets will be supplied in HDPE bottles as 20s, 30s, 50s,
100s, 500s and 1,000s, and in unit dose blisters with paper
back supported foil backing. Ultram tablets stored at 15-30 C
will have an interim 2 year expiry date. Grunenthal GMBH
marketed Tramadol fermulations have an expiry date up to 5 years.

TRAMADOL HISTORY AT FDA: Tramadol hydrochloride was submitted to
FDA in 1968 by UpJohn as INDs and discontinued by
UpJdechin in 1971. UpJdohn had discontinued due to orthostatic
hypotension in outpatients and for an increase in hepatic
neoplasm, pulmonary neoplasm and histiocytic sarcoma in a 2 year
mouse study. Later on the ownership had changed from UpdJdohn to
G.H.Besselaar to R.W.Johnson Pharmaceutical Research Institute
(PRI), and resubmitted to FDA as .

The quantitative composition cited in

Tramadol nomenclature is confusing. Europgan INN refers to
Tramadol as trans isomer and USAN refers the cis isomer.
Trans configuration refers to the phenyl group and

v 4
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NDA # 20-281/ Chem. rev. #1 page 3
R.W.Johnson/Tramadol 50 & 100 mg tab.

PEVIEW # 1 DATE REVIEWED: 3.24.94, rev 6.18.94 and 6.24.94
SUBMISSION TYPE DQCUMENT DATE CDER DATE ASSIGNED DATE
SUBMISSION 9.30.1993 10.1.1593 (due date”3.30.1994

to inform whether or not the su.mission is sufficiently complete
to permit substantive review, as per agency’'s letter dated
10.25.1993).

FDA-~Sponsor-Grunenthal meeting dated 12.21.1992. Disciplines
represented were medical, clinical research, toxicology, drug
metabolism, biostatistics, chemistry, preclinical, and
regulatory.

AMENDMENT 11.24.1992 11.24.1892
(Meeting request to discuss reasons for refusal to file this

NDA. )

PREVIOUS SUBMISSION 8.28.1992 8.28.1992 9.3.1992
(Refuse to file decision was conveyed on 10.26.1992 for
deficiencies in PK, clinical, abuse liability assessment and
pharmacology.)

NAME & ADDRESS OF APPLICANT: The R.W.Johnson Pharmaceutical
Research Institute (PRI), Division of McNeil Lab Inc., Welsh and
McKean Roads, Spring House, PA 19477-0776

DRUG PRODUCT NAME
Proprietary: Ultram Tablets 50 and 100 mg
Established: Tramadol hydrochloride tablets 50 and 100 mg
Code WName/#;

Chem. Type/Ther.Class:

PHARMACOL. CATEGORY: Centrally acting analgesic.

DOSAGE FORM: Coated tabletrs

STRENGTHS : 50 and 100 mg
ROUTE OF ADMINISTRATION: Oral
DISPENSED: X Rx oTC

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA AND WEIGHT:

As per USAN nomenciature, Cis- (+ and -)-2-dimethylaminomethyl-1-
(m-methoxyophenyl) -cyclohexan-1-0l hydrochloride; CAS-27203-92-5
and 36282-47-0; Cl6H25N02. HCl; mol.wt. 299.84%;
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NDA # 20-281/ Chem. rev. #1
R.W.Johnson/Tramadol 50 & 100 mg tab.

Tramadol hydrochloride is a bitter tasting white odorless powder
that exists in one crystalline form with melting point range 180-
182 degrees centigrade; neither hygroscopic nor deliquescent;
causes mild rusting of steel at 53% RH and severe rusting of
steel at 84%RH (tablet press tooling); readily soluble«in water
to an extent of 295 mg per ml, with a solution pH of about 5.3;
aqueous solubility was above 200 mg per ml over a pH range 1-8
buffers; 1In octanol to water partition experiments about 84% of
total stayed in water; octanol to water partition coefficient is
about 0.2; pKa is 9.4; absolute biocavailability is about
biological half life is in the range 6-9 hrs; the mono-0-
desmethyl Tramadol metabolite is biologically active.
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NDA # 20-281/ Chem. rev. #1 page § $
R.W.Johnson/Tramadol 50 & 100 mg tab. '

REMARKS :

In the course of Tramadol drug development several changes were
made in release testing. For example, early preclinical material
lots 114, 137, 142, 143 and 148 manufactured at

site were released based on following release procedure - UV
assay, GC trans impurity (LT 0.2%), TLC impurity 2-
dimethylaminomethyl-cyclohexane-1-one, LC impurities (1,2-olefin
and 1,6-olefin, and positive IR identity. Dissolution study
samnles of clinical supply materials were analyzed 1l

W e

Ty . M SN R TR T
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. Particle size study samples of clinical and
precllnlcal drug substance materials were studled with either

st A e, s

Prior to drug safety evaluation studies, 10 mg capsules (batch
B3813 manufactured in June 1987) were sorted by weight and
content uniformity test was repeated and found to be
satisfactory. This w.s done because initially the batch failed
the content uniformity test (

Stability data was submitted to show satisfactory stability for
12 months at 25 C in terms of agsay, LC decomposition products
and appearance.

Impurity profile data for 10 Tramadol lots manufactured at

and 5% lots manufactured at were submitted to
demonstrate process capability to produce highly pure Tramadol
from lot to lot. Total impurities were in the range

CONCLUSIONS & RECOMMENDATIONS :

Recommends approval of CMC section for 100 mg Tramadol
hydrochloride film coated tablets with the understanding that the
sponsor will update the NDA file with information request items
listed below. I also suggest the inclugion of enantiomeric assay
and optical rotation test for the first 6 production batches for
each site ;s a part of Tramadol hydrochloride releacse procedure
for the US market.



NDA # 20-281/ Chem. rev. #1 page 6

R.W.Johnson/Tramadol 50 & 100 mg tab.

(1) Test results for the release of most recent 3 consecutive
batches of Tramadol hvdrochloride produced at

(2) Real time stabili:y test results for the active pacﬁhged in
the shipping container to support the interim 2 year expiry date
for the drug prcduced at

(3) Real t:ime stabil:ity test results for the drug product
packaged iin how supplied configurations to support the interim 2
year expiry date for the drug produced

{4) Process validation documents for the drug substance and drug
product produced at

(5) Resubm:.t CMC document for 50 mg Tramadol tablet produced with
could not. locate it.

(6) Label copies for the immediate container and the secondary

package for the 2 drug products, 50-and 100 mg tablets. Drug
product is packagad in unit

P- Maluns [&-24-9%

P Maturu, Review Chemist

o (/28/99

C Yacif, Secondary Review

CC:

Orig NDA 20-281

HFD-007/Division file

HFD-007/Platuru, &4eesw, AMukherjee, JHyde, CWright, ,RBedford CMoody
HFD-102/CKumnkumian

filename : N 20-281

SATISFACTORY,/ INFORMATION FEQUEST/ 3.24.94/revs 6.18.94 and
6.24 .94 ”
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ModD )

JIN 28 1994

PILOT DRUG EVALUATION STAFF HFD-007 ?q$¥h1’q
Review of Chemistry, Manufacturing, and Controls

NDA #: 20-281 for 50 and 100 mg Tramadol tablets.

50 and 100 mg Tramadol hydrochloride core tablets are compressed from
the same granulation. b §
)
An in vivo biocavailability study waiver was'‘requested for 50
mg tablet. 50 and 100 mg Tramadol tablets will be packaged in opaque
HDPE bottles as 20s, 30s, 50s, 100s, 500s and 1000s, and in unit
dose blisters with paper back supported foil backing. These packaged
tablets will be stored at CRT with an interim 2 year expiry date
(Grunenthal GMBH marketed Tramadol formulations have an expiry date up

to 5 years).

REVIEW # 2 for 50 mg Tramadol tablets
DATE REVIEWED: 4.19.94 and 6.18.94 revision

SUEBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE

AMENDMENT 3.11.924 3.14.94 |

stability up date up to 6 months for 2 lots 50 mg
Tramadol tablets and up to 24 months for 2 lots of 100 mg Tramadol
tablets; process validation reports)

AMINDMENT 3.4.94 ‘ "3.7.94 (Minor modifications- annual
AMENLMENT 1.20.94 1.25.94 |
AMENDMENT 1.26.94 1.27.94

AMENDMENT 12.10.93 12.13.93 (Preclinical PK of (+)- d

Tramadol and (-)-Tramadol enanticmers in beagle dogs and in mice
following oral administration of racemic Tramadol lot 9007308 for 14
consecutive days)

AMENDMENT 10.6.93 11.19.93 o '

AMENDMENT 3.15.93 31.16.93 (4.6.94 retrieval date)

NAME & ADDRESS OF APPLICANT: The R.W.Johnson Pharmaceutical Research
Institute, Division of McNeil Lab Inc., Welsh and McKean Roads, Spring
House, PA A19477-0776

.



NDA # 2C-281/ Chem. rev. #2 page 2
R.W.Johnson/ Tramadeol 50 and 100 mg tab.

DRUG PRODUCT NAME
Proprietary: Ultram Tablets 50 and 100 mg 5
Established: Tramadol hydrochloride tablets 50 and 100 mg 3
Code Name/#: ' :

4
1
F

e

Chem. Type/Ther.Class:

PHARMACOL. CATEGORY: Centrally acting analgesic (Grunenthal GMBH,
Germany)

DOSAGE FORM: Coated tablets

STRENGTHS : 50 and 100 mg
ROUTE OF ADMINISTRATION: Oral
DISPENSED: X _ Rx oTC

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA AND WEIGHT:
{+ and -)-cis-2-({dimethylamino)methyl) -1- {3 -methoxyophenyl) -cyancheanol
hydrochloride, as per USAN nomenclature; C16H25NO2. Hcl; mol.wt.
299.84; exists in one crystalline form with melting point range 180-182
degrees centigrade; neither hygroscopic nor deliquescent; causes mild
rusting of steel at 53% RH and seveX®e rusting of steel at 84%RH (tablet
press tooling); readily soluble in water to an extent of 200 mg per ml,
with a solution Ph of about 5.3; octanol to water partition coefficient
is about 0.2; pKa is 9.4; absolute biocavailability is in the range
biological half life is in the range 6-9 hrs; the mono-0-
desmethyl tramdaol metabolite is biologically active.

Chay
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NDA # 20-281/ Chem. rev. #2 page 3
R.W.Johnson/ Tramadol 50 and 100 mg tab.

REMARKS :

Would safety of Tramadol be effected due to cis-trans isomers resolution
as ' Materials used in preclinical gstudies were not
produced by the i : .1

EE? and MV requests were sent out from PDES in "arch 94 for the 100 mg
tablets.

CONCLUSIONS & RECOMMENDATIONS:

Recommends approval of CMC section for 50 mg Tramadol

coated tablets (106 mg tablets were recommended approval in chem review
$ 1 dated 3.24.94). Some of the information request items raised in
chemistry review #1 were satisfactorily answered. The pending
information request items are as follows.

(1). Inclusion of an enatiomeric assay and optical rotation test for
the first € oroduction batches for each manufacturing site,

(2) Test results for the release of most recent 3 consecutive batches
of Tramadol .ctive for each manufacturing site.

(3) Label copies for the immediat® -container and the secondary package
for each potency and for each packaging configuration.

(4) Inclusion of stability indicative TLC method AD 91312 for tablets

to monitor decomposition products. TLC can separate Tramadol (rf
=1) from degradation products (RWJ-41905-002 1,2-olefin and RWJ-
41906-002 1,6-olefin rf=0.9).

CC —

Orig. NDA 20-281 P . Mo [6-19'9&
HFD-007/Division File P Maturu, Primary Review Chemist
HFD-007/PMaturu, CYaciw, AMukherjee, JHyde, CWright , RBedford, CMoody

LA b [28/7Y

C Yacy?, Secondary Review Chemist

filename: N20281.942

SATISFACTORY/ REVISED INFORMATION REQUEST-4.19.94/6.18.394 revision

. |

e A e A R el




T he
(,/d szrl

v cf'ﬂ /[ et

K)

a, E oA dL
( f'17(u}7

/2y 1994

’/7 Neer vt & C O /;7'/‘ y €V o

I
TS PR . =
j’? et ¥ 41 1/ é_( <11 el s & .

‘ 8 e s fow 5
é.(,c.,t 6'[ I /;,‘4'{«"‘»«"} //(‘w,\ //q . 5 p [y ¥ 28 _

»

EU I RN, WX g e LA A R AR e

A

g
!
¥
T
e
&Y
i
of
B
g
o
R
A
v
Ed
Ta




NDA #20-281

ADDENDUM to Pharmacology Review of November 29,1994

submitted December 13, 1994
(Carcinogenicity Section)

Additional data from post-hoc 3 month mouse dose-ranging study:

There were 4 early deaths, 2 control, one from 60 mg/kg/day and
one from 240 mg/kg/day group. Urethral plugs and blood
collection trauma were listed as causes of death. No death was
considered treatmenli related.

Five male and female mice per treatment group were necropsied at
study completicn and the other four or five mice per sex were
necropsied two days later. Gross observations were recorded. No
histopathological observations were associated with any
treatment.

The livers and kidneys of 5 o and 5% mice were examined for
histopathological changes in the contrcls and high dose groups
(240mg/kg/day) . The lesions, mainly mild inflammatory
infiltrates of kidney and liver, were considered spontaneous and

nct treatment related. ) .y
QFW@L m. /h‘t VE/

Harry M. Geyer, I1I Ph.D.

In concurrence 'Xil . /Qngwn, JZL{LJSQJE?i}Z

Peer Reviewer Dou Jednh, Ph.D. date

cc
Addendum to NDA#20-281
HFD-007/Div. File
HFD-007/HMGeyer

HFD-0’ 7/CMoody

HFD-345

R/D Init by

F/T by HMGeyer
WP#Itramaddl.213
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NDA #20-281

ADDENDUM to Pharmacology Review of November 29,1994
submitted November 29,1394

1 4
R
RV, .\

CORRECTIONS AND ADDITIONS TO THE CAC SUBMISSION

e Gt o A iR i

Relative AUC Values for Mice, Rats and Man
After Repeated Oral Dosing

tramadol dose ] dose AUC AUCrodent /
(mg/kg) (mg/Mz) {ng. n/ AlJChuman
ml)
(x3=) 329 0.089
G0 (0.06) 3¢
(104)°
(x5.,9=) 2727 0.741
177 (0.799) =
(2%}8)
man®  {(100/70) | (x37=) 3679 -
1.43 52.9
(2@39)
a. (V1/1:3/30/94:p4-5) NMRI mice 30 mg/kg/day X 14 days

[tram(+)+(-)d+%/2]
b. wistar rats (V19/19:p0562) DM-92337 (tram(+}+(-)o+2/2) -
30 mg/kg/day X 14 days 1

C. man - 100 Q.I.D. for 29 doses (V01/0023)
s. single dose of 100 mg (V01/0022) in man and 30 ma’kg in
rodents.

sr. single dose ratio

In AUC values, the rodent exposures were less than the human
exposure by factors from 0.089 to 0.741. This is much less than
the 25X increase stated as a general guidance. The ratio values
do not change significancly when single Jdose vaiues are compared.
The half-life was about 2-3 hrs in the rodents and 6 hrs in man.
This indicates that the 28 days of administration to the rodents
was probably conly representative of multiple doses and not the

1 (\~“\ii



NDA #20-281
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steady—state a5 seen in man. A _E
9{/01:,2«} M. 3
Harry’'M. Geyer, 111 Ph.D. 2
ooy Lo Deetl g5
1n concurrence FJ(,HHA< fvvy JazAr— <. (6 é}/9£ ;
peer Reviewer tou Jeant Ph.D. i date ?
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OCT 22 1992
Tramado! 100 mg oral tablet RW Johnson
ULTRAM Spring House, PA
NDA 20, 281 received: August 27, 1992
Victeria Hale, PhD reviewed: October 22, 1992

Refuse to File: Pharmacokinetics |
Tramadol is an opiate-like analgesic with complicated pharm acokinetics. The following are aspects
of the pharmacokinetics of tramadol which were taken from the preliminary review of the August
1992 submisiion:
two enantiomers
the kinetics of the enantiomers has not been determined
active metabolite M1 relative activity unknown
saturable hepatic first pass clearance: fairly well characterized
bioavailability is absorption rate-dependent, dose-dependent and
formulation-dependent.
¢ difficult to determine whether changes in bioavailability alone account for the resultant
nonlinear pharmacokinetics of trarradol upon multiple dosing, or whether
clearance 1s also concentration-dependent.
7. dose-proportionality has not been examined w1 an acceptable manner.
8. absolute bioavailability estimates are varied
9. renal clearance decreases upon multiple dosing

e

The following is a brief description of the pharmacokinetics of tramadol in humans, as defined to
date.

Absorption. Most of a tramadol dose is absorbed after oral administration (98% in a 14C study)
and food has little effect on absorption. The absolute availability of tramadol has been investigated
with the intravenous formul-tion. The exact value of F ranges between 68 and 88%, dependent
upon protocol design.

Hepatic first pass clearance. The first pass clearance of tramado! 1s apparently saturable.
The pharmacokinetic implicatioas are that as increasing doscs of tramadol are given orally, less is
eliminated and more is bioavailable (F increases with dose). Furthermore, enhanced rates of
absorption would result in increased F values. This apparent nonlinearity is problematic and
requires careful examination such that adequate labeling may be prepared for this product.

Plasma protein binding. About 20% of tramadol is bound to plasma proteins; binding is
linear.

Volume of distribution. The apparent volume of distribution (V/F) of tramadol is about 300
L. Without carefully designed studies, it is difficult to separate the contribution of F to apparent
volume changes.

Systemnic clearance. Clearance has not been fully investigated or defined; oral clearance is

First pass hepatic clearance may be saturable without systemic clearance being
affected posba_bson:gtion, because portal vein drug concentrations may be significantly higher than
any systemic venous drug concentrations. Without carefully designed studies, it is difficult to
determine the centribution of concentration-dependent changes in F to clearance.

Half-life. The climination half-life of tramadol increases from 6 to 7 hours upon mutitiple
dosing.

B
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» Activity of Metabolites, Ope desmethy] metabolite s active, and iy jg Identified a5 M. Iis
activity has beepy estimated 16 e 77 that of tramado]. The.mlative activity of this metabolite was not

»

clearly defined. Itis not known whether one enantiomer ig preferen tally converteqg inta M1,

N, %

Excretion, About 30% of tramadol s excreted unchanged iny urine; rengl clearance de&freascs
Upon multiple dosing. Mog; of the metaboljteg are recovered in urine, as wel|, acccunting for 6,
of the oripinaj dose. Little tramado] or metabolites are €xcreted in bile o feces.

, Enantiomers. Tramado] ig a racemic mixtyre (2 stereoisomers). Little hag beer done to
characterize the ph:u*macnkinctics or phannacodynamics of the Cnantiomers,

Duse-proportiona!ity. One pilot study with 3 subjects evaluated the Proportionality of
parameters from 100, 200, 300 and 400 mg ora) doses or tramadnl; dye 1 small sample Size,
conclusions could not be made.

Multiple dose kinetics. \g ultiple dose trough “oncentrations are about 25-359, higher than
those predicted based upon single dosing. The SPONSor claims thay this occurrence IS attributable to
Saturation of firgt Pass clearance (e, a change in F), but Saturation of Systemic clearance (CL) has
Yetto be ruled ouy i the appropriate Studies.

‘ "~ Amnalytical Tramadel ang its metabolites were routinely measyred in plasma ang I urine. The
cnantiomers are Presently being quantitated in one single dose study. The results of an injtja
survey of the mcthndofngy and validation, is acceptable.

ISSUES REMAINING TO BE ADDRESCED:

L. The sponsor has provided Iittle or ng information regasding the differentia] disposition
fpﬁggmké_r_lgggmﬂ the Chantiomersg. Enanuosclcctjvc analysis methods have been available for
one decade angd the sponsor saould haye been aware of the Agency's reecognition of the ‘
significance of these types of Studies through public Slatements made oyey the last 3 years.

a. As this drug exhibits nonlineay kinetics, it is im porant to determipe whether the

nonlinear processes arp Siereoselectjve,

b. The Sponsor suggegts that the twq €nantiomers possesg different actiy; ties and

differentipf nonlinear kinetics could result in (he predominance of one 4ction over angthey S

doses increased.

let .
d. A multiple dose Study should pe perfermed with stereoselective analysis to determine
whether he b gher than ey pected concentrationg i attnbutable to one or both enantiomers,



2. Were ali clinica] studies performed with the same formulation ? This question is important, as
the bioavailability of a drug which exhibits nonlinear first pass clearance is absorption rate- or
formulation-dependent. If not, then efficacy could be formulation-dependent and bioequivalence
studies would be needed for the pivotal clinical trials.

3. The pivotal dose-proportionality study had only 3 subjects, sampling was sporadic and
insufficicnt, and the study was not of cross-over design. As multiple dose kinetics are not
predicted based upon single dose kinetics, nonlincar systemic clearance must be ruled out.

4. Absolute bicavailability varies between 68 and 88%. Either another study should bé
performed, or the sponsor should explain the discrcpant results.
a. An infuston, as opposed to a bolus should be administered, to simulate as much as
possible the plasma concentration curve observed afier oral administration.
b. A IV dose should be administered which provides an AUC magnitude similar to that
achieved with the oral dose, until it is proven that clearance is constant.
c. Calculations should be done three ways: with tramadol, with M1 and usiag the sum of
tramadol and M 1-tramadol-cquivalents. In this way, all active moieties are considered.
d. astereoselective analysis should be performed to determine whether absorption is
stereoselective.

5. The lingarity of the systemic clcarance of trarnadol should be invesugated. Various IV doses of
tramadol could be administered, so as to separate the contribution of dose-dependent
bioavailability.

6. The sponsor claims that there are fewer CNS and respiratory side cffects from tramaclol than
other opiate analgesics. A PK-PD study should be performed to characierize a dose-response
relationship between these effects and tramadol enantiomer plasma concentrations.

7. A multiple dose study should be performed in the ¢lderly, quantifying tramadol and M1
excretion in urine and plasma.

The comments made above are related to development of the tramadol lapel and are consistent with
Ageacy policy, HFD-007 experience/expectations and Division of Biopharmaceutics gutdelines.
Without this information, the trarnadol submission is noi-reviewable as the application Jacks
pivotal pharmacokinetic information. The submission does not meet the minimum requirements for
filing and HFD-007 shouid refuse to file this new drug application,

. ,..-{’V#)

A |
/ I ( \, ’) y, 17 i
Victoria G Hale, PhD
Pharmacokineticist

Pilot Drug Evaluation Staff - 7
oy :
Peer Pharmacokineticist, E D Bashaw, Pharm D //%Z (i /{oé’;;/’f z

CC: HED-007:.Hale, drug, Moody
HFD-426:“reviewer, drug, chron
HEFD-344: Vishwanathan
HFD-019
FT 10/22/92
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Tramadol HCl (ULTRAMR) R. W. Johnson Pharmaceutical Fes. Institute
50 and 100 mg tablets Welsh & Mckean Roads
NDA 20-281 (Dissolution) Spring House, PA 19477-0776
Reviewer: lftekhar Mahmood, Ph. D. Submission Date; September 13, 1994

’

A
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Background:
R. W. Johnson Pharmaceutical Research Institute, the Sponsor of tramadoi HCl (UL TRAMR)
was requested to provide data for the following requests:
1. Provide complete dissolution profiles on the ot of tramnudol tablets used in the comparative
bioavailability study to link the US and European data. Ideally, this information should include
three different media and include a recommendation for the final dissolution.
2. Provide a table that links the lots used in the comparative bicavailability study with the lots
used in the clinical studies.
3. Re-analyze the data from the three way comparative study (i.e., formula 18 vs. formula 2
vs. Grunenthal). Analysis is to include 90% confidence intervals (two [-sided t-test) on the
log transformed data.
Reviewer’'s Comments:
1. The Sponsor's reply to request #1 is that they did not use the three different media for
dissolution study because Grunenthal informed them that the release rates of tramadol HCl in
artificial gastric juice (pH = 1.2), artificial intestinal juice (pH = 7.4), and demineralized water
differ only slightly. Using 50 mg tramado’ Uy
dissolution, Jrup was released in 30 minutes in all three media. The results of
this stud}.r hawe been presented in Appendix 1.

In the light of the report from Grunenthal, RWIPRI (Spring House) decided to perform

L. dissolution study only in 0.1N HCI (900 ml, 379C). The three formulations used in the
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comparative bioavailability study we:e the 50 mg RWJPRI capsule (Formula 2, Batch #
R4397), the 100 mg RWJPRI tablet (Forrnuia 18, Batch # R4510) and the 50 m Grunenthal

capsule (Batch # 360 GH). the samples were analyzed by
} "~ The result of this study indicated that 50 mg RWJPRI and
Grunenthal capsules vin 30 minutes, whereas only of

the 100 mg RWIPRI tablet dissolved during that time. The result of this study has l}eén shown
in Appendix 2.

In another dissolution study, at RWIPRI (Spring House), dissolution profiles using 12
dosage units were determined for the following three 100 mg strength tablet production scale
batches:

(i) Uncoated core Batch No. HF1910PCO and coated tablets from two pans Batch Nos.
HF1910PV1 and HF1910PV2.

(i1) Uncoated core Batch No. FS1333C0 and coated tablats from two pans Batch Nos.
FS1333P! and FS1333P2.

(iit) Cores and composites from Batch Nos. FS1333CO and FS1333P, and HB 2979CO and
HB2979.
The medium was 900 ml of 0.1 N HCIL. The samples were collected at 10, 20, 30 and
45 minutes and analyzed by HPLC wi..; UV detection.
The result of the study indicated that in 30 minutes all three batches showed a @ value
which is reasonably satisfactory (Appendix 3).

Furthermore, a comparison was also made with

Both methods

provided almost identical release rates. By 30 minutes the release rate )

Therefore, the figal dissolution specification of Q value with

HCl media should be adequate to be discriminatory among manufacturing lots.

A
$
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2. The Sponsor’s reply to request #2 is in the table form in Appendix 4.

3 . Re-analysis of the pharmacokinetic parameters AUC and Cmax has been done by the
Sponsor using log-transformation. Analysis of 90% confidence interval (passing criterion: 80-

125%) on log transfomed data has been presented in the following tables: ;

TABLE 1

90% Confidence Interval

Parameter  (Geometric mean Geometric mean  Ratio (%) Lower limit ~ Upper limit
(reference) (test) (%) (%)
AUC (0-0) 2506.8 2377.8 9485 88.97 171.12
AUC (0-:nf) 2574.5 2441.12 94.82 89.09 107.92
Cmax 333.5 318.8 95.58 89.86 101.65

Reference is tramadol 50 mg capsule and test is RWJPRI 50 mg capsule.

TABLE 2
9% Confidence Interval
Parameter Geometric mean Geometric mean  Ratio (%) Lower limit ~ Upper Limit
(reference) (test) (%) (%)
AUC (0-1) 2506.8 2426.2 96.78 90.65 103.34
AUC {0-inf) 2574.5 2490.2 96.72 90.75 103.1
Cinax 333.5 342.4 102.68 96.4 109.36

Reference is tramadol 50 mg capsule and test is RWJPRI 100 mg tablet

Based on 90%.confidence interval the means of AUC and Cpax indicate that the two RWIJPRI

formulations are bioequivalent to the Grunenthal formulation (Appendix 3).

GhiveeaslEanii e e
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Comments:

Based on the informations provided by the Sponsor in reponse to FDA's request, this
supplement is acceptable to the Division of Biopharmaceutics. The final dissolution
specification shoulc

in 30 minutes. a

[ftekhar Mghmood, Ph. D.

Pharmacokineticist

Peer Reviewer : Ruth E. Stevens, Ph. D. ;@ujfuji jtw{ym, I-6-95

cc: NDA 20-281

HFD-007/DIV File

HEFD-007/CSO/ Moody

HFD-427 (Drug, Chron, Fleischer, Chen)
HFD-007 (1. Mahmood, PX files)

HFD-344 (Viswanathan)
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Dissolution Profiles of Tramadol Formulations Used in The
Grunenthal Comparative Bioavailability Study Report FO-PK 326
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(HF1910PC.0) and coating Pans No. 1 (HF1910PV1) and No. 2 (HF1310PV2;

Table 2: Dissolution Profiles for Tramadol Hydrochleride 100 mg Tablet Validation Batch HF1910P From Cores

o
.G .
w
- .
m_w M Percent Dissolved
n
HF}910PCO (Cores) HF1910PY1 {Coated} HF1910PY2 (Coated]
Min. 10 20 30 45 10 29 1) 45 * 10 20 30 45
1 T
P 9
ho
- A
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Table 3: Dissolution Profiles for Tramadol Hydrochloride 100 mg Tablets Batch
FS1333P From Cores (FE1333C0), Coating Pans No. 1 (FS1333P1) and
No. 2 (FS1333P2)

Percent Dissolyed !
F$1333C0 (Cores) £51333P1 {Coated) F$1333P (Coated)
Min.: 10 20 30 10 20 10 10 20 30
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Table 4: Dissolution Profiles of Tramadol Hydrochloride 100 mg Tablet Validation
Batches Composite Samples, Cores vs. Coated Tablets,

Percent Dissolved
F$1333C0 [Cores} £51333P (Coated)

>
T, T Tttt N L S SRR e plrdnie S TR

Min.: 1. 20 30 10 20 30

I St s LR L L

e mon el

HB2979CO (Cores} ' " HB2979 (Coated)

M.5. missing sample, insufficient sample volume injected into HPLC
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Tramadol Hydrochloride 75 mg Tableztzggres
from Notebook Batches, Nos. NB 8090:19, 20, 21, 2271 and .

Table 1; Dissolution Profiles +
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Percent Dissolved -
S0 Baskets 100 rpm -
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Correlation of Clinical Studies to Drug Product,

DD

Drug Product Batch Information

Batch Information

]

Batch wo, Batch Size
Clinical Study

Desipnation

Marnufacturing $ite formula Ko. (Strength)

i

In-¥itro Stable fo-
Dissolution Study
Results:™ Curation”
MEAN/CY

R&244
§
TE, €2, 1kn, Txm, 112 R28§
TA, T8, TC,10, €2, 15, 1F3, 16, TN, §4315
V1, 1, k8, 112 Iv. Ty, taa
T¢3, 10, R, 112, W2, TZA R4381
158, 112, Ms-202 4397
- m m m —— - m ‘v o, yn
NS-201, M$-202, u$-205 R4510 - - C
I | ! — ] _ ‘

{1} Dissoluton resyits are feportad as the mean and cosfliciant o! vanaton dome. mined for § units, except for balch nos
R4307 and A4510 whers 12 units were lesled. For discussion of the disso'uton dai3, please refer to saction 1 ¢ o!

the CM & C reviewer guide.

{2)  The suabilty report 00-92301 is kcalsad in Atiachment 7 in Volume § of the NOA. Chemicat assay and impurity data
for R4246 and R4381 {PFBs 2654 and 2960, raspectively) are Frovided i1 Appencx 1 of the CM & Craviewsr guide.
The Product Formuia Bateh numbor (PFB) is a code designaton used 13 identify stacsity studias {spacific package,

fermula and bateh},

(3) Tabiets are from producson baich FS1333P. Batch FS1333P was placed on swability in various
aysloms as described in CO-92301.
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R. W. JOHNSON PHARMACEUTICAL RESEARCH INSTITUTE
PRECLINICAL BIOSTATISTICS DEPARTMENT - RARITAN
INTEROFFICE MEMO

e S L A e e e e e A - e

TO: S. Liao DATE: Septei;wber.?, 1994
FROM: J. Natarajan CC: S. Altan

SUBJECT: Statistical Analysis of Log-Transformed Data From Three-Way Crossover
Study of Tramadoi.
Report # : Grunenthal FO-PK 326

This memo sumimarizes the results obtained in the analysis of log-transformed data from
three-way crossover study of tramado! (Grunuaiiiat Protocol #FO-PK 326).
Design and Objective : -

Eighteen female subjects were randomly assigned to one of six treatment sequence
groups and received the following three treatments using a three-period crossover design:

R = Grunenthal Tramal capsules (2X 50 mg)
T = RWJPRI Tramadol capsule {(2X 50 mg)
t = RWJPRI Tramadol tablets (100 mq)

ood samples were drawn at various time points following dose administration for the
determination of the pharmacokinetic parameters.

The objective of the study was to determine the bioequivalence of the two RWJPRI
formulations with respect to the Grunenthal capsules (reference).

Statistical Methcdology

The parameters of interest in the study were AUC to infinity (AUC _INF), AUC to tite last
time point-(AUL_ T) and the maximum concentration obtained (CMAX).

Analysis of variance models were fitted to the log-transformed data (natural logarithm)
with treatment sequence group, subjects nested within treaiment sequence group,
treatment and period as the factors. The treatment sequence group effect was ‘ested
using the subjects nested within treatment sequence group as the error term. The period

k

el SN R



effect was tested using a residual error term. The estimate of intrasubject variability from
the analysis of variance mcdel was used to construct 90% confidence interval for the
difference in means of the log-transformed data hetween each test formulation and the
reference. The anti-logarithms of the limits ot the confidence interva'ls were taken as the
limits of the 90% confidence interval for the iatio of the test and reference fpeans.

Resuit

The raw data listing along with mean and standard deviation for the parameter are given
in Tables 1-3.

Using a 10% level ¢f significance, the analysis of variance models showed no significant
treatment sequence group effect for any of the parameters of interest. The period effect
was not significant for AUC to infinity and for AUC to the last time point but was
significant for CMAX ( p value=0.083). The esimates of intrasubject variability (MSE)
were as follows:

Parameter MSE Root MSE
Log(AUC INF) 00121 0010
Log(AUC T) 0.0128 0.113
Log(CMAX) 0.0119 0.109

Due to missing v.uues for subject 15in one cf the periods, least square means were used
In the estimation.

For the comparison of RWJPRI 50 mg capsule to Tramal 50 mg capsule (Table 4), the
890% confidence interval for the ratio of the means ranged from 8¢.1 to 100.9% for
AUC INF 89.0 to 101.1% for AUC T, and 89.9 to 101.7% for CMAX. Thus, the 90%
confidence intervals for the ratio of the means fell with the region of bioequivalence (80
to 125%) for all three parameters.

For the comparison of RWJFRI 50 mg capsule to Tramal 50 mg capsule (Table 5), the
90% contidence ‘rterval for the ratio ot the means ranged from 90.7 to 103.1% for
AUC_INF, 90.6 to 103.3% for AUC T, and 96.4 to 109.4% for CMAX. Thus, the 90%
confidence intervals for the ratio of the means fell with the regicn of bioequivalence (80
to 125%) for all three parameters. ' :

'»
]

Conclusion

Based on 90% confidence intervals for the ratios of means, it can be concluded that the
twe RWJPLL formulations are equivalent to the Grunenthal formulation.
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TABLE 2

GRUNENTHAL FO-PK 326

BICEQUIVALENCE STUDY OF TRAMA

RAW DATA LISTIAG FOR PARAMETER = AUT_INF
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17.00
2633.12
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3 i
A BICEQUIVALENCE STUDY OF TRAMACOL
o
m GRUNENTHAL FO-PK 326
m RAW DATA LISTING FOR PARAMETER = AUC_T
m 2UBJECT R T < LOS_PR LOG_ T LOG ¢ DIFF RATIO DIFT RATIC
{T~R} (T/R) {L~Rj (L/RY
1
2
3
q
3
€
b
8
9
10
11
12
13
14
15
16
17
18
N 18.00 18.00 17.Q0 i8.CC ie.co0 27.00 18.0 18.00 7.2 i7.0¢C
MEAN 2664 .61 2545.50 2563.06 7.83 7.77 .18 -il® .1 0.9¢ -831.8% 0.98
§.D. 904.36 967 .88 303.68 0.37 .38 C.39 ’85.6 416.1
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TABLE 3
wHONOCHQ?EMZCm stUDy OF TRAMADCL
OwGZMZHm?r FO-EX 32%

RAW LATH LISTING FCR PRARAMETER ™ CMAX

T t LoG_B LoG T 106 _t DIEF BEATIO
(T-R) {T/R}
18.000 17.000 18.040 18,00 17,00 18.9 18.00
327 500 348,529 5.8% 5.7 5.83 -16.9 ¢. 91
17,662 73.468 5.26 0.24 0.24 52 .4
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TABLE 4
»
B wmomocucvrmznm gTUDY OF —RAMADCL

mﬂcZMZﬁm?ﬁ FO-PK 326

0% nOZMHDﬂZﬁN Hdemnrrm FOR EC YIRMANN'S TEST

ANALYSIE oN LO% Hwbwmﬁomzmu DATA

Wﬂmmwmzom 1< TREMAL 50 MG CAPSULE aND TEST 15 rRWIPRI

GEOMETRLT MEAN GEOMETRIC MEAN

PARAMETER FOR REFERENCE FOR TEST wwimoov DF

auC_T 25G&.T3 2377.717 O”owqum 3l
?GﬂluZﬁ 2574.51 2441.12 0.035737 EN
CMAX 333,91 318.76 g.C36362 31

]

TERST SQUARES MEAMS WERE USED FoR THE £STIMA
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PARAMETER

AUC_T
AGC_INF
CHMAX

—

TABLE %
BICEQUIVALENCE STUDY COF TRAMADOL
GRUNENTHAL FC-PK 326
30% CONFIDENCE INTERVALS FOR SCHUIRMANN'S TEST

ANALYSIS ON LC3 TRANSFORMED DATA
REFERENCE IS TRAMAL 50 MG CAPSULE AND 7RST IS RWJPRI 100 MG TABLET

GEOMETRIC MEAN GEOMETRIC MEAN RATIO LOWER
FOR REFERENCE FOR TEST SE_POOL oF (v} LIMIT (%}
2506.78 2426 .16 0.038631 31 86,784
2574.51 2490.19 0.037609 kB 96.725
333.52 342 .44 C.037204 31 182,677

LEAST SQUARES MFANS WERE USED FQR THE ESTIMATICN

UPPER

LIMIT
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Statistical Review and Evaluation

e e e

NDA: 20-281 Date: Of/33 q?y

Applicant: The R. W. Johnson Pharmaceutical Research Institute

e

Name of Drug: ultram (Tramadoi hydrochloride) tablets

Documents Reviewed: NDA Submission volumes 32 to 51 of 239,
Data on floppy diskette supplied by the sponsor.

I. Background: In this NDA submission two animal carcinogenicity

studies, one in mice and one in rats, were included. These two
studies were intended to assess the carcinogenicity notential of
Ultram in mice and rats when administered orally in drinking water
at some selected dose levels. The lengths of the mouse study was 21
months for females and 24 months for males, and that of the rat
study was 30 months for both sexes. Dr. Corinne P. Moody, HFD-007,
requested the Division of Biometrics to perform the statistical
review and evaluation of these studies. The results of the review
have been discussed with the reviewing pharmacologists Dr. Asoke
Mukherjee. ' T

II. The mouse study

ITa. Design: Two separate experiments, one in male and one in
female mice, were conducted. In these two experiments there were
three treated groups known as low, medium, and high dose groups,
and two control groups known as contrcol 1 and controli 2. Two
hundred fifty male and two hundred fifty female NMRI mice were
randomly divided into five groups of equal size of 50 animals to
form the treatment groups. The dose levels for the treated groups
were 7.5, 15.0, and 30.0 mg/kg/day for low, medium, and high dose
groups, respectively. Tne animals in the control groups received
the vehicle (sterile double-distilled water).

Water consumption was measured four times weekly up to week 4,
generally every two weeks from week 4 to week 55, and generally
every four weeks thereafter.

The animals were checked daily for mortality and morbidity and were
examined ypekly for the presence of any palpable masses. A complete
histcpathdlogical examination was conducted on all animals in the
control and high dose groups. Of animals belonging to tne low (7.5
mg/kg) or the medium (15.0 mg/kKg) dose dgroup a complete
histopathological examination was conducted on animals died or
killed moribund before the scheduled terminal acrifice, otherwise
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only liver, 1lunys and any dgrossly detected abnormalities were
microscopically examined.

IIb. Sponsor’s gnalysis

Survival anaiysis: Tables for survival rates of male rand female
mice were constructed. The survival data were analyze& using %' _
method described in the paper of Cox (Regression models and life
tables, Journal of the Royal Statistical Society, B, 34, 187-220,
1972), and of Gehan (A generalized Wilcoxon test for comparing
arbitcarily singly censored samples, Biometrika, 52, 203-223,
1965). 7The tests did not show any statistically significant
positive 1linear trend or differences in mortality among the
treatment groups.

Tumor data analyses: Tumor data were analyzed using the methods
described in the paper of Peto et al. (Guidelines for sample
sensitive significance test for carcinogenic effects in long-term
animal experiments, Long term and short term screening assays for
carcinogens: A critical appraisal, International agency for
research against cancer mnnographs, Annex to supplement, World
Health Organization, Geneva, 311-426, 1980). Tests for positive
linear trend were performed for tumor types found in the target
organs (liver and the lungs). For tumor types found in other organs
pairwise comparisons were performed -to compare the incidence rate
in the high dose group with those in the controls. In all his
analyses the sponsor combined control 1 and control 2 to form a
single control group. The tests showed statistically significant
positive linear trends in hepatocellular adenoma, any liver tumors,
and benign liver tumors in males and in both sexes combined.
Statistically significant positive linear trends were also found in
lung carcinoma and malignant lung tumors in male mice. Pairwise
comparisons with the control showed statistically significantly
higher incidences of hepatocelinlar adenoma and harderian gland
adenoma 1n males, and generalized histiocytic sarcoma and pulmonary
tumors in females in the high dose group.

IIc. Reviewer’s analysis

The reviewer independently performed analyses on the survival and
the tumor data. For survival data analysis the methods cdescribed in
the papers of Cox (1972), and of Gehan (1965) were used. The tumor
data were analyzed using the methods described in the paper of Peto
et al.(1980) and the method of exact permutation trend test,
developed by the Division of Biometrics. Since both of the controls
were coded by 0 and were treated similarly, in order to have more
powerful ¥ests, in reviewer‘s analysis the two control groups were
combined to form one single control group. All data used in the
reviewer's analysis were provided by the sponsor on a €loppy
diskette, except the body weight data which were taXen from the
sponsor's hard copy sSubmission.
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Survival analysis: The intercurrent mortality data of mouse study
are given in table 1. The plots of Kaplan-Meier estimates of the
survival distributions of male and female mice are given in Figures
la and 1b, respectively. The homogeneity of survival distributions
of four groups (Control, Low, Medium, High) were tested scharately
for male and female mice using the Cox test and the Generalized
Wilcoxon test. The tests did not show any statistically significant
(at .05 level) positive linear trend 1in either sex. Pairwise
comparisons showed statistically significantly (at .05 1level)
higher mortality in the low dose group in male mice when conmpared
with the corresponding control, no such increment was found in
female mice.

The p~values of the positive linear trend and the pairwise tests
are given in Tables 2a and 2b, respectively.

Tumor data analyses: Since only liver and lungs of all animals were
examined, the reviewer performed trend test analysis for tumor
types found in these organs and pairwise comparisons of the treated
groups with the control for tumor types found in other organs. Also
since the sponsor did not classify the tumor types as 'cause of
death'’, or 'not cause of death', (for all ftumor types the status
was reported as either 'undetermined' or 'not applicable') the
reviewer applied the 'prevalence' method to test the positive
linear trend in the incidence rates..All trend tests were performed
using the method of exact permutation trend test, which is an
extension of the Fisher exact test, and pairwise comparisons were
performed using the age adjusted Fisher Exact test. The sccres used
for trend test wevre 0.00, 7.5, 15.00, and 30.00 for control, low,
medium, and high dose groups, respectively. The time intervals used
were 0-52, £3-78, 79~94, 95-104 weeks, and terminal sacrifice for
male and 0-52, 53-78, 79-91, and terminal sacrifice for female
mice.

The incidence rates of tumor types with p-values less than .05 are
listed below.

Male mice Tumor _rate
Organ/Tumor C L M H P-values
100 50 50 50 Trend Pairwise

Liver/Hepatocellular adenoma 9 6 9 12 .go81’ .0161
Fewale mice Tumor_rate
organ/Tumor [o) H P-valuecs

' i¢0o 50 Pairwise
Generalized/Histiocytic sarcoma 0 3 .0418°

Multiple testing adjustrent: Haseman's rule states that in order to
keep the false-positive rate at the nominal level of approximately
five percent, tumor tvpes wiih a spontanecus tumor rate of no more
than one percent should be tested at .05 level, otherwise the level
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should be set at .01 (Haseman, (1983), A re-examination of
false-positive rates for carcinogenesis studies, Fundamental znq

Applied Toxicology, 3: 334-339).

on the basis of Haseman's rule the positive linear trend in
Liver/Hepatocellular adenoma in male mice and the  increased
incidence of Generalized/Histiocytic sarcoma in female mice are
considered to be statistically significant.

The incidence rates and p-values of all tumor types tested for
positive linear trends and pairwise comparisons are given in
Table 3.

IIi. The rat study

IXIa. Design: Two separate experiments, one in male and one in
female rats, were conducted. In these two experiments there were
three treated groups known as low, medium, and high dose groups,
and two control groups known as control 1 and control 2. Two
hundred fifty male and twe hundred fifty female Wister rats were
randomly divided into five groups of equal size of 50 animals to
form the treatment groups. The dose levels for the treated groups
were 7.5, 15.0, and 30.0 mg/kg/day for low, medium, arnd high dose
groups, respectively. The animals in.the control groups received
the vehicle (sterile double-distilled water).

Water consumption was measured four times weekly up to week 4, once
weekly from week 4 to week 61, and every two weeks thereafter.

The animals were checked daily for mortality and morbidity and were
examined weekly for the presence of any palpable masses. A complete
histopathological examination was conducted on all cnimals in the
control and high dose groups. Of animals belonging to the low (7.5
mg/Kg) or med ium (15.0 mg/kqg) dose group a complete
histopathological examination was conducted on animals died or
killed moribund before the scheduled terminal sacrifice, otherwise
only any grossly detected abnormalities were microscoplcally
examined. The supplied data set (in the floppy diskette) contains
the incidence rates of controls and high dose groups only .

IIIb. Sponser’s analysis

gSuarvival analysis: Tables for survival rates of male and female
mice were constructed. The survival data were analyzed using the
method described in the poper of Cox (1972), and of Gehan (1965).

. .

The tests did not show any statistically significant positive
linear trend or differences in mortality among the treatment
group..
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Tumor data analyses: Tumor data were analyzed using the methods
described in the paper of Peto et al. (1980). In his analyses only
pairwise comparisons were performed to compare the incidence rate
in the high dose group with that in the control. In all his
analyses the sponsor combined control 1 and control 2 to form a
single control group. ‘

Y
'

The tests showed statistically significantly higher increment in
generalized hemangiosarcoma in both sexes, renal mesenchymal tumor,
hepatocellular carcinoma, ovarian thecoma, and thyroid follicular
adenoma in female rats.

HlIc. Reviewer’s analysis

The reviewer independently performed analyses on the survival and
the tumor data. For survival data analysis the methods described in
the papers of Cox (1972) and of Gehan (1965) were used. The tumor
data analyses were performed using the methods described in the
paper of Peto et al. (1980) and the method of exact permutation
trend test, developed by the Division of Biometrics. Since both of
the controls were coded by 0 and were treated similarly, in order
to have more powerful tests, in reviewer's analysis the two control
groups were combined to form one single control group. All data
used in the reviewer's analysis were provided by the sponsor on a
floppy diskette, except the body weight data which were taken from
the sponsor’s hard copy submission.

Survival analvsis: The intercurrent mortality data of the rat study
are given in table 4. The plots of Kaplan-Meier ectimates of the
survival distributions for male and female rats are given in
Figures 2a and 2b, respectively. The homogeneity of survival
distributicns of two dgroups (Control, and High) were tested
separately for male and female rats using the Cox test and the
Generalized Wilcoxon test. The test did not si "w any statistically
significant (at .05 level) dirfference in the mortality between the
control and the high dose groups in either sex.

The p-~values of the test are given in table 5.

Tumor data analysis: Since tumor data of only control and high dose
groups were submitted in reviewer's anaiyses only pairwise
comparisons were performed to compare the incidence in the high
dose group with that in the controls using the age adjusted Fisher
exact test. Also since the sponscr did not classify the tumor types
as ‘cause of death’, or ‘not cause of death', (for all tumor types
the status was reported as either ‘'undetermined' or ‘'not
applicabléf) in reviewer's analyses all tumors were analyzed as in
the incidental context (prevalence)}. None of the tested tumor types
showed any statistically significantly (at .05 or .01 level)
increased incildence in the high dose greup in either sex.

g
3
|

.
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The ircidence rates and p-values of all tumor types tested fcr
increased tumor incidences in the high dose group are given in
Table 6.

IV. Evaluation of validity of the design | y

The reviewer's analysis showed that in rvat study no tested tumor
types had statistically significantly increased tumor incidences in
the high dose group when compared with the combined control.
However, before drawing the conclusion that the drug is not
carcinogenic, in rats it is important to look into the following
two issues as having been pointed out in the paper by Haseman
(Statistical issues in the design, analysis and interpretation of
animal carcinogenicity studies, Environmental Health Perspectives,
Vol. S8, pp 385-392, 1984).

(1) Were enough animals exposed, for a sustained amount of time,
to the risk of late developing tumor?

(11) Were dose levels high enough to pose a reasonable tumor
challenge to the animals?

There is no consensus among experts regarding the rumber of animals
and length of time at risk, although most carcinogenicity studies
are designed to run for two years with fifty animals per treatment
group.

The following are some rules of thumb regarding these two issues as
suggested by experts in this field:

Haseman (Issues 1in carcinogenicity testing: Dose selection,
fundamental and Applied Toxicolegy, Vol. 5, pp 66-78, 1985) has
done an investigation on the first issue. He gathered data from 21
studiz2s using Fischer 344 rats and B6C3F1 mice conducted at the

Natioial Toxicology Program {(NTP). It was found that, on an
average, approxXimately 50% of the animals in the high dose group
survived the two~year study period. Also, in a personal

communication with Dr. Karl Lin of Statistical Application and
Research Branch, Division of Biometrics, Haseman suggested that, as
a rule of thumb, a 50% survival of 50 initial animals in the high
dose group, between weeks 80-90, would be consider as a sufficient
number and adequate exposure.

In addition Chu, Cueto and Ward (Factors in the evaluation of 200
national cancer 1institute carcinogen bioassay, Journpal of
Toxiceology _and environmental Health. Vol. 8, pp 251-280, 1981),
suggested“that " To be considered adequate, an experiment. that has
not shown a chemical to be carcinogenic should have groups of
animale with greater than 50% survival at one-year."

It appears, from thes: three sources, that the proportions of




survival at 52 weeks, 80-90 weeks,

determining the adequacy of exposure and number o

Regarding the question of adequate dose
accepted that the high dose should be
colerated dose). In the paper of Chu,
following criteria are nentioned for dose adequacy.

i) "A dose 1is considered adequate if there

in weight gain of up to 10% in a dosed

controls. "

ii) "The administered dose is al
animals exhibit clinical signs or s
toxic effects attribute

iii) "In addition, doses are consi
animals show a slight increase

contrcls."

We will now investigate
carcinogenicity study, in the light of the above

The following are summary

the

validity

group.
52 weeks 78 weeks
Male 96.00% 94,00%
Female 98.00% 90.00%

From the summary data, and the survival criteria mentioned above,
it can be concluded that in both sexes
rats exposed for sufficient amount of time
The following are summary body wel

Mean body weight (gms;

Beginning End

Sex Group of study of study
Male Control 81.50 437.00
Low 80.C0 424.00
Medium 82.00 405.00
High 81.00 403.00
Female Control 75.00 285.00
Low 75.00 277.00
Medium 77.00 297.00
High 74 .00 294.00

Therefore, relative to the control,
weight gain in the high dose group equal to

-

nad a body¥ weight increment of body weight gain

group equal to 4.76%.

The mortality rate at the end cf the experiment are as follows:

104 weeks

68.00%
58.00%

Weight

Aain

255.50
344.00
323.00
322.09
210.00
202.00
2. 0.00
220.00

levels, it

of the

and two years are of interest in
f animals at risk.

is a detectable loss
group relative to the

so considered an MID if dosed
evere histopathologic
4 to the chemical.”

dered adequate if the dosed

d mortality compared to the

< 1rvival data of rats in the high dose

130 weeks

36.00%
28.00%

there were enough number of
to the drug.

ght gains data of the rat study.

Percentage of
Control

$6.76
90.85
90.57

96.19
104.76
104.76

male rats had a decrement of
9.43% and female rats
in the high dose

is generally
close to the MTD (maximum
Cueto and Ward (1981), the

Ultram
guidelines.




Male 62.00% 64.00%
Female 70.00% 72.00%

The morality rate of the high dose group is slightly higher in both
sexes than that of the controi. ‘

Thus, from the weight gain and mortaliity criteria it can be
concluded that the high dose usec may be not close to MTD. However,
to draw any final conclusion in this regard all clinical signs and
histopathological toxic effects must be taken into consideration.

Reviewer’s comments:

The following are the reviewer's comments on the tumor data set and
the review methods of review :

1) The sponsor did not classify the tumor type as 'cause of death'’
(fatal tumors) or 'not cause of death' (incidental tumors). In
reviewer's analysis all tumors were assumed to be as not cause of
death (hence the prevalence method was applied). However, as
pointed out in Peto et al. (1980) " Misclassifying incidental
tumors as fatal tumecrs tends to make the treatment of groups with
poor intercurrent survival appear more carcinogenic than it really
was, while, conversely, misclassifying fatal tumors as incidental
tend;s to make the treatment of groups with poor intercurrent
survival seem less carcinogenic than it really was". Since, in
either the mouse or the rat study there were no differences in the
survival among treatment groups (except for the lcw dose group in
male mice when compared with the contr-") the probable
misclassification of tumor types in reviewer'’'. analysis may not
have large implication in the results.

2) In the rat tumor data set, findings of only control and high
dose groups were reported. Because of this no trend test could be
performed. The data were analyzed ucing the age adjusted Fisnaer
exact test. The Fisher exact test, however, 1s not as powerful as
the trend test. Therefore, if possible, full data should be looked
at and a reanalysis should be done at least for scme target organs.

3) Following table shows the vwumber of animals with at least one
autolyzed organ.

c L M H

Mouse Male 88 0 1 47
Female 97 0 0 47

" Reart Male 89 0 0 49
g Female 92 0 0 49

The total numbers of autolysis cases in the control and the high
dose groups seem too excessive.




The rat study: Dpata of only control undg bigh dose group were
submitted, No statistically significant (at .o0s level) difference
in tpe mortality between the control and the high dosge group was
found in ejither sex.

From the weight gzin and mortalitY'Criteria it can pe concluded
that the useq high dnge May not be close to MTD.

" }[
/{(L'(—*/A&‘;__S:‘:‘_"” 7/7/9“)"

Concur: Kar] K. Lin, Ph.D., Group Léader

C: Criginal Npa 20-281
HFD*OD?/Dr. Harter
HFD-007 pr, Mooqay
HFD-007/Dr. Mukharjee
HFD~710/Chron
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Table 1

Intercurrent mortality rates in the mouse study

’:».,,‘:
&
T
.. 4 gy
2
3
B,
3
#
ki
.g
3
:§
o
il
b

Sex Time(wks) Control Low Medium High
MALE
D -52 /100 27 50 2/ 50 17 50
{ 6,00) ¢ 4.00) ¢ 4.00) { 2.000)
53- 78 8/ 94 7/ 4B 7/ 48 107 49
{14.00) (18.00) €18.00) (22.00)
79- 94 256/ 86 20/ 41 18/ 41 147 39
(40.00) {58.00) (54.00) (50.00)
95-19¢ 18/ 60 97 21 5/ 23 8/ 25 A
(58.00) (76.00) (64.00} (66.00) N
TERM. SACR 427100 12/ 50 18/ 50 177 50 ;
(42.00) (24.00) (36.00) (34.00)
TEMALE
0 - 52 167100 2/ 50 37 50 2/ 50
(16.00) ¢ 4.00) ¢ 6.00) { 4£.00)
53- 78 38/ 84 19/ 48 157 47 197 48
- (54.00) (42.00) (36.00) (42.00)
79~ 91 217 46 12/ 29 17/ 32 13/ 29 -’
(75.00) (66.003 (70.00) (68.00)
TERM. SACR 25/100 17/ 50 157 5D 16/ 50
(25.00} (34 .00) (30.00) (32.00)
Hote: Except the TERM. SACR., row, ar entry of this table
=snumber of animals dying or sacrificed in the time
interval /number of animals entering the time intervat. ”
An entry in parenthesis = cunulative nortality rate;i.e,
cumislative percent of animals dying up to the end
of the time interval. An entry in the TERM. SACR. row =
nurber of animals surviving to terminal sacrifice /
inftial number of animals. An entry in parenthes s in this row
= percent of animais (of the initial nunber) surviving to
terminal sacrifice. \
i
- m
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Table 22

ts for positive linear trend in mortality

in the mouse study

Test of

SeXx

Maie

Female

Test of P

SeXx

Male

Female

4
9

homggegeity
Test p-value
(One tail chi-sgr.)
CcoxX .1649
Wwilcoxon .2097
coxX .3352
Wwilcoxon .1500

ngjtive_linear rrend

Lneal L

Test p-value

(One tail Normal)
Cox .1472
Wwilcoxon L1171
cox . 0097
Wwilcoxon .9484
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p-values of pairwise tests for the differences in mortality

Table 2b

between treatment groups in the mouse study

Male mouse

PAIRVISE CDMPAR] SONS

CROUP
ovs. 1
ovs, 2
ovs, 3
1vs, 2
1vs, 3
2vs. 3

clsg
PROG

CHIsO
PROG

CHIsQ

CHIsO

PROS8

CHIso
PROR

CHIS0
PROS

EXACT ONE
TAIL TEST SOQUARE USING

.0223"

ragdl

.&218

L1376

L1391

5000

2x2 CHI-
M IM DEN

3. o388
N Yrod

L2813
L5959

L5902
k23

1.1905
.2752

TN
3780

L0000
1.0006

{1 O.F., CHi-SOUARES, MITK CONT CORR)

DIRECT 10N
OF 2X2 CN1-50

PGS

NEG

NEG

Female mouse

PAIRWISE COMPAR[SONS (1 O.F, CHI-SOUARES, WITM CONT CORR)

EXACT ONE 242 CM1- DIRECTION
GROUP TAIL TEST SOUARE USING DF 2XZ CHI-SQ
% 1IN DEX

Qgvs. 1 CMiso Kot NEG
PROB L1672 .3348

o vs, 2 CHISQ L2088 L1341
PRCR 21 L6LTT

o vs., 3 CNisO 5077 XEG
PROS sl 4782

tvs, 2 (Ouiso L0440 POS
PROS L&152 .L{ek)

1 vs, 3} CwISO .DoQo PO
PROS L5000 1.0000

2 VS« CHIWG alrieu] HEG
PROB . 5000 1.0000

DSMAME :

cox's TEST
EXACT INVERSE CONSERVATIVE

£.6096
o3

AT46
L3907

1.1165
.2907

.7032
6017

5872
&k 35

0022
.pe22

cox*s TEST
EXACT [NVERSE CONSERVATIVE

1.7347
.1878

1.3922
.238¢

1.41469
.2539

.0014
LST04

L9076
9305

.0053
97

45855
0322

R-7ra)
L3504

1.1149
2950

.T0zZe
4020

.5852
oLl

.0022
94622

DSMAME -

B:LYA.MMS

GENERALIZED E/W ANALYSIS
EXACT INVERSE COMSERVATIVE

&.2521
.0392*

1.3870
.2389

1.4100
- 2064

AT04
L4928

L5534
5522

99
a2z

B:LTA.FHS

4.23n0
039"

13838
L2396

1.4088
L2047

L4702
L92¢

3529
5525

LDaFe
N-ratd

GENERALIZED K/W ANALYSLS

1.7325
e

1.5894
.2385

1.4137
L2344

0014
.970%

.0076
L9306

L0053
9418

2.7642
L0983

3.1510
0759

2.1835
L1393

L3592
N-LIrg

L0148
L9037

0434
8351

EXACT IWVERSE CONSERVATIVE

2.7623
L0945

3.34643
0782

2.1822
L1396

0592
L8072

N
.5038

.0a33
.B8352
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Tumor rates and p-values of the tested tumor types for positive
linear trend and/or pairwise comparisons for increased tumor
incidence in the treated groups in mouse study:

Male mice

Organ/Tumor C L

100 50
Adrenal-medulla/Carcinoma 4 N
Harderian gland/Adenoma 7 N
Liver /Hepatocellular adenoma 9 6
Liver /Hepatocellular carcinoma 3 1
Lungs/:.arcinoma 8 8

Male mice
Organ/Tumor

10
Generalized/Histiocytic sarcoma
Harderian gland/Adenoma
Liver /Hepatocellular adenoma
Lungs/Adenoma
Lungs/Carcinoma
Mammary gland/Carcinoma
Pituitary/Adenoma

N= None were examined

*

Tumor rate

M
50

OGO

Tumor rate

U‘h(thQ\DC>O§

: o
ZZ WY ZZOj

(8 4]

ZZOBNZZOoR

H
50

=
WM W

wn

WU OWoPD

P-value
Trend Pairwise
(C,H)
-3919
.1390
.0081° .0161
.4302 .4823
.1396 .1201
P-value
Trend Pairwise
.06418°
.6339
.1983 .3902
.0929 .0615
.4031 .4048
.7182
.6139
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Table 4
Intercurrent mortality rates in the rat study
L}
Sex  Time(wks) Control High E
soms sememesesmeesee i
MALE 5,
0 - 52 2/100 2/ 50 :
{ 2.00) ( 4.00)
53- 78 47 98 3/ 48
( 6.00)  6.00) 4
79-104 287 94 13/ 47 f
(34.00) (32.00) 4
05-117 18/ 46 10/ 34 £
(52.00) (52.00> g
18-130 10/ 48 6/ 26 3
(62.00) ¢64.00) -
TERM. SAGR 38/100 18/ 50
(38.00) (36.00)
FEMALE . .-
0- 52 3/100 1/ 50
{ 3.00) ¢ 2.00)
53- 78 7/ 97 4/ 49 o
¢10.00) (10.00)
79-104 32/ 90 16/ 45
(42.90) (42.00)
05-117 12/ 58 11 29
(54.00) (6..00)
18-130 16/ 46 4/ 18
(70.00) (72.00) |
TERM. SACR 3r/100 47 50

(50.00) (28.00)

.............................................................

Note: Except the TERM. SACR. row, an entry of this table

=rumber of animals dying or sacrificed in the time

interval /number of animals entering the time interval.

An entry o parenthesis = cumulative mortality rate;i.e. -
cumul ative percent of animals dying up to the end

of the time interval. An entry in the TERM. SACR, row =
munber of animals surviving to terminal sacrifice /
initial nutber of animals. An entry ir parenthesis in this row
= percent of animals (of the initia! number) surviving to

P ] . - -
terminal sacrifice.
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P-values of tests for increased mortality in the high

Table §

dose group in the rat study

Test for increased tumor incidence

Sex Test P-value
(One tail Normal)
Male Cox 5021
Wilcoxon .6037
Female Cox .3538
Wilcoxon .3269
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Table 6
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Tumor rates and p-values of the tested tumor types for pairwise

comparisons for increased tumor incidence in the high dose

group in mouse study

Male rats

Organ/Tumor

Brain/Meningioma
Generalized/Hemangiosarcoma
Kidneys/Carcinoma
Pancreas/Adenoma

Seminal vesicles/Adenocarcinonma

Female rats

Generalized/Hemangiosarcoma
Generalized/Histiocytic sarcoma
Kidneys/Renal mesenchymal tumor
Liver/Hepatocellular carcinoma
Ovaries/Thecoma ‘
Pancreas/Leicmyoma
Storach/Adenocarcinoma
inyroid/Follicular adenoma

..

Tumor rate

c
100

0
1
1
3
0

OO OO0 oM

5

=N RN O

T = = 00 DD = e

’

X

F-value

.3750
3171
.5435
.5406
.3214

.5455
.2000
.2000
.1739
.0636
.4783
.4783
.1939
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Figure 1a

Kaplan-Meier Estimates of the survival distributions
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Figure 2a

Kaplan-Meier Estimates of the survival distributions
(Male rats)
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Figure 2b
Kaplan-Meier Estimates of the survival distributions
(Female rats)
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Statistical Review and Evaluation

(Addendum)

NDA: 20-281 Date: N7 | Q |234

Applicant: The R. W. Johnson Pharmaceutical Research Institute

L

Name of Druq: Ultram (Tramadol hydrochloride) tablets

Documents Reviewed: NDA Submission volumes 32 to 51 of 239,
Data on floppy diskette supplied by the sponsor.

Subj: Request for further carcinogenicity data

I. Background

A report of statistical review and evaluation on the mouse and rat
carcinogenicity studies of this NDA was issuved by the Division of
Biometrics ¢n 9/28/93. The submitted hard cory volumes and data in
the floppy disgkette of this NDA indicated tiat for mouse study a
complete histopatholngical examination was conducted on all animals
in the control and high dose groups. For animals belonging to the
low (7.5 mg/kg) or the medium (15.0 mg/kg) dose group a complete
histopathological examination was conducted on animals died or
killed mor.ibund before the scheduled términal sacrifice, otherwise
only liver, lungs and any grossly detected abnormalities were
microscopically examined.

Therefore, 1in the previcusly issued report, the reviewer performed
positive linear trend tests on the incidence of tumor types
observed 1in liver and lung, and the pairwise comparisons of the
high dose group with the control using the Fisher Exact cest for
tumor types observed in other organs. It is well known that a t-end
test 1s more powerful in detecting the effects of a treatment than
pairwise comparisons. Also in case of pairwise comparisons valuable
information from the low and high dose groups remains unused.

A later investigaticn by the reviewing pharmacologist Dr. Harry
Gevyer, HFLC-007, revealed that complete his-opathological
examinations were performed on most of the animals in the low and
medium dose groups.

In light of the above discussion, it is the reviewer’s opinion that
the full data set should be looked at and reanalysed. The sponscr
should be requested to submit the full data set of all treatwent
groups 1n agcordance with the Division of Biometrics data submition
formats (For details sponsor is requested to see the Division of
Biometrics formats for carcinogenicity data submission) along with
their revised statistical analysis.

This addendum contains the names of the variables the data set
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should contein and some suggested analysis methodologies. The
sponsor is —cquested to follow the formats to prepare the new data
set and 1f possible analyze the data wusing the suggested
methodologies.

Data set preparation

&
The data set must be in a machine readable form, preferably a SAS %
readable form in a 3.5" diskette. There should be 13 variables %

separated by at least one column. The variable names and there
descriptions are given in the attached page.

Analysis methodologies

For survival data analysis: The suggested methods are those
described in the papers of Cox (Regression models and life tables,
Journal of the Rovyal Statistical Society, B, 34 187-220, 1972), and
of Gehan (A generalized Wilcoxon test for comparing arbitrarily 5
singly censcred samples, Biometrika, 52 203-223, 1975). L

For the tumor data analysis: Two different tests namely the
positive linear trend test and pairwlise comparison of the
incidence rate in the high dose group with that in the control are
suggested. For trend test the methods described in the paper of
Peto et al. (Guidelines for sample sensitive significance test for
carcinogenic effects in long-term animal experiments, Long term and
short rerm screening assays for carcinogens: A critical appraisal,
International sgency for research against cancer monographs, Annex
to supplement, World Health Organization, Geneva, 311-42€, 1980)
should be used. Palrwise comparisons shculd be performed using the
one sided Fisher Exact test.

/Lﬁ@%h¢u4n/¢f 94{2&4, éZuZauMu,

Mohammad A. Rahman, Ph.D.
Mathematical Statigtician

ot K L_?J /o// 5 /7%

Concur: Karl K. Lin, Ph.D., Group/Leader

cc: Original NDA 20-281
HFD-007/Dxr. Harter
HFD-007/Dr. CGeyer
HFD-710/Chron
HFD-715/Dr. K. Lin
HFD-715/Dr. Rahman
HFD-715/SARE Chron
HFD-715/DRU 2.1.1 NDA 20-281 dJltram (Tramadel hydrochloride)
tablets Mouse and Rat carcinogenicity studies.
HFD-502/Dr. Welssinger
HFD-715/Diskette Rahman-2/ULTRAM.ADN
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Tramadol Single-Dose Analgesia Trials :%

Synopsis
MEDICAL OFFICER REVIEW

NDA #: 20-281

NAME: ULTRAM (Tramado! Hydrochloride).
SPONSOR: R.W. Johnson

REVIEWER: John Hyde, Ph.D., M.D., Medical Officer.
REVIZW DATE: January 11, 199b. | s
CSO: C. Moody _

v e

INTRODUCTION:

The sponsor conducted 20 single-dose pain trials for this NDA. Nine were
dental pain models; 11 were surgical pain models. One of the surgical
trials was not evaluated due to poor enrollment, leaving effectively 10
surgical pain trials. All were piacebo- and active-controlled, randomized,
parallel trials, except that the morphine comparison trial had no placebo.
Two of the surgical pain trials were foreign studies.

The doses of tramadol studied ranged from 50 mg to 200 ing. The 200 mg
was used in only one study. Generally, 50 and 100 mg were studied together
or 75 and 150 mg were studied together; only one trial used all four doses.
Codeine Sulfate 60 mg was one of the active controls in most studies, but
was frequently ineffective. Aspirin 650 mg with Codeine Phosphate 60 mg
was a control mainly in dental studies; Acetaminophen 650 mg with
Propoxyphene 100 mg was a control mainly in surgical studies. One
surgical study compared IM morphine 5 and 10 mg to tramadol 50 and 100
mg, with no placebo.

Observations were made at baseline, 1/2 hr and hourly thereafter. Pain
intensity was rated on a 4-point scale and pain relief was rated on a 5-point
scale. Analyses included PID (pain intensity differences from baseline at
each observation time), PAR (pain relief at each observation time), PRID
(sum of PID and PAR), SPID (sum of PID at halfway point or end of study),
TOTPAR (sums of PAR), SPRID (sums of PRID), and time to remedication.
In the following reviewer's summary assessments, the SPRID for the first
three hours was emphasized by the reviewer in making final calls about the
relative performance of treatments.

Short narrative summaries of the trials are provided below. The first table
of the appendix shows the duration, number of sites and numbers of
patients at each dose. The second table summarizes the reviewer’s
conclusions from each study using 3-hour SPRID as the criterion. The
third table summarized conclusions based on the PRID score at 1 hour. A
compilatidn of sponsor-generated study summaries appears in a separate
appendix.

In the summaries and tables the following abbreviations are used:

w 4



NDA #20-281 - Tramado!
Single-Dose Analgesia Trials Synopsis
Page 2

Txxx - Tramadol, dose xxx.

ASA/CO - Aspirin 650 mg with Codeine Phosphate 60 mg.
APAP/PRO - Acetaminophen 650 mg with Propoxyphene 100 mg.
CO - Codeine Sulfate 60 mg.

MS xx - Morphine, dose xx.

PL - Placebo.

> - Statistically significantly better than (two-sided p<.G5).

DENTAL PAIN MODELS

TE/TE2: Dental, 6 hr.
Rx: T100; T50; ASA/CO; CO; PL.
SPRID (3 hr): All > PL, and ASA/CO > T100, T50, CO.

T100, T50 and CO tended to run together with fairly flat curves. ASA/CO peaked at 1-2 hre, then
joined other for last half of period.

TF: Dental, 6 hr
Rx: T100; T50; ASA/CO; CO; PL.
SPRID (3 hr): ASA/CO and. T100 > PL; ASA/CO > T100, T50 and CO.

No dase-response trerid. T100, 750 and CO tended to run together. ASA/CO had sawtooth
pattern with peak &t 1 hour.

TF3: Dental, 10 hr. ‘

Rx: T150; T100; T75; T50; CO; PL.

SPRID (3 hr): None > PL.

T100, 175, T50 andg CO all cluster together but none beat placebo. T150 peaked at 3-4 hrs with
flat curve; T150 > PL at 3,4 and 9 hrs.

Y150 > T75, T50, PL by 10 hr SPRID; on that basis sponsor considered trial to be sensitive and
positive.

TG: Dental, 6 hr,

Rx: T100; T50; ASA/CO; CO; PL.

SPRID (3 hr): ASA/CO and T100 >PL; ASA/CO > T100, T50 and CO.

No dose-response trend.

ASA/CO had sawtooth pattern wilh peak at 1 hour.

T100 has very flat curve with smaif dip at 2 hrs. A late peak at 5 hours was slightly higher than the 1
hour peak value. T100 beat CO &t 3 & 5 hours

TH: Dental, 8 hr.

Rx: T100; T50; ASA/CO; CO; PL.

SPRID (3 hr): ASA/CO, CO and T100 > PL; ASA/CO > T100 > T50 and CO.
ASA/CO had peak at 1 to 2 hrs followed by rapid fall. ASA/CO beat T100 for .5 to 2 hrs.

T100 peaked at 1-2 hrs followed by slow linear fall; small bump at 6 hrs.
T50 and CO ran together.
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NDA #20-281 - Tramadol
Single-Dose Analgesia Trials Synopsis
Page 3

TI: Dental, 8 hr.

Rx: T100; T50; ASA/C0O; CO; PL.

SPRID (3 hr): ASA/CO > T100, T50, CO and PL.
ASA/CO peaked at 1-2 hrs.

T100 had gradually rising curve between 2 and 7 hrs, with flat peak at 6 hrs. T10C beat ASA/CO at
26 hrs.

Ti2: Dental, 8 hr
Rx: T1560; T75; APAP/PRO; CO; PL.
SPRID (3 hr): APAP/PRO > T150, T75, CO, and PL.

No dose-response trend.
CO resembied pilacebo.

«y W™

TO: Dental, 8 hr.
Rx: T200; T100; CO; PL.
SPRID (3 hr): T200 > PL.

CO almost same curve as placebo. T curves showed a dose-response trend. Both T curves
tended to be sustained; T200 curve dipped at 5 hours and rose again, T200 > PL at > 2 hrs; T100
>Pl.only at 26 hrs.

TQ: Dental, 8 hr.
Rx: T150; T75; APAP/PRO; CO: PL.
SPRID (3 hr): APAP/E 0, T150 > T75, CO, and PL.

APAP/PRO > T150 at .5-2 hrs; T150 > APAP/PRO at 25 hrs: APAP/PRO had earlier and higher
peak at 1-2 hrs, but fell off rapidly after peak. T150 fllatter peak over 2-4 hrs and slower fal;
showed plateau at 5-6 hrs. _

T150 > CO at 22 hrs,

.-

TT2: Dental, Multi-Dose (First dose analyzed as a single-dose study).
Rx: T100; T75; T50; PL.

SPRID (3 hr): T100 > T5C and PL.

All doses showed flat curves. T75 tended to be claser to T50.

DENTAL PAIN MODELS SUMMARY

Of the 10 dental pain trials, one (TF3) was insensitive using the criterion of
SPRID over the first 3 hours of the trial. Based on the remaining 9 sensitive
trials:

T200 was positive in 1 of 1.

T150 was positive in 1 of 2.

T100 was positive in 5 of 7.

T75 was positive in 0 of 3.

T50 was positive in 1 of 6.

T100 was surpassed (using the 3-hour SPRID criterion) by ASA/CO in all 5
trials in which the two were tested together. T100 beat CO in 1 of the 6 triais
in which they were studied together.

In the dental pain models there was a tendency for tramadol to show a
slower rise than ASA/CO or APAP/PRO, but more sustained activity. The
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late plateau, or even a small blip, seen in several of the studies is suggestive
of the effect of an active metabolite.

SURGICAL PAIN MODELS

TA: Surgical, 8 hr.
Rx: T100; T50; CO; PL.
SPRID (3 hr): None > PL.

Curves similar. No differences at any time point. No dose-respons. trend,

TC: Surgical, 6 hr.
Rx: T100; T 50; ASA/CO; CO; PL.
SPRID (3 hr): ASA/CO > T100, T50, CO and PL.

Td: Surgical, 6 hr;

Rx: T 100; T50; MS10; MS5; (no PL).

SPRID (3 hr): MS10 > MS5 and T100; MS5 and T100 > T50.
Dose-response seen for both drugs.

BothMS>both Tatthr

T 100 peaked at 2 hrs; tended to be flatter.

TW: Surgical, 6 hr.

Rx: T100; T50; APAP/PRO; CO; PL.

SPRID (3 hr): None > Pl. A .

However, T100, T50 and APAP/CO > PL by 3 hr TOTPAR and 6 hr TOTPAR and SPRID. Also
T100, T50 and APAP/PRO SPRIDs beat PL at 3-5 hrs.

All four active clustered together.

There was a substantial placebo effect.

TX: Surgical, 8 hr,
Rx: T150; T75; APAP/PRO; CO; PL.

SPRID (3 hr): None > PL.
APAP/PRO and T15G > PL. at 3 at 4 hirs.

TY: Surgical, 6 hr.

Rx: T150; T75; APAP/PR(O; CO; PL.

SPRID (3 hr); None > PlL..

Dose-response trend. T150 > CO and PL at 3 hrs, and by 6 hr SPRID.

TW2: Gyn. Sargical, 6 hr; Puerto Rico.
Rx: T150; T75; APAP/PRO; CO; PL.
SPRID (3 hr): APAP/PRO, CO, Ti50 and T75 > PL; APAP/PRO > CO.

Ali active peaked around 2-3 hrs. There was a substantial placebo effect, peaking at 2 hrs.
No dose-response trend: T150 and T75 almost identical. Botl: T's generally fell between CO and
APAP/PRO.
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TZA: Gyn. Surgica., 6 hr.

Rx: T150; T75; APAP/PRO; CO; PL.

SPRID (3 hr): APAP/PRO and T150 > T75, CO and PL.

T150 curve similar to APAP/PRO; APAP/PRO peaked at 1-2 hrs, T150 peaked at 2 hrs.

T75 curve similar to CO.
No evidence of sustained effect for either T; although 7150 had shont plaieau at 4-5 hrs.

:

TR: C-section, 6 hr. Venezuela. ;
Rx: T150; T75 APAP/PRO; PL.
SPRID (3 hr) APAP/PRO T150 and T75 > PL; T150 > APAP/PRO
APAP/PRO peaked at 2 hrs,

Both T peaked at 3 hrs with more sustained activity. T150 beat APAP/PRO at = 3 hrs. T75 beat
APAP/PRO at 4 & 6 hrs.

PN e R S Ca

e A SR L I R i e

TV: C-section, 6 hr.

Rx: T100; T50; ASA/CO; CO; PL.
SPRID (3 hr): ASA/CO and T100 > PL.
ASA/CC peaked at 2 hrs, others at 1 hr.

T100 similar to ASA/CO, but had dip at 2 hrs and slightly slower fall;, T100 > ASA/CO at 6 hrs.
T50 curve nearly identicai ic CO.

TB: Cesarean, 6 hr.
Rx: T100; T50; CO; PL.
Not analyzed due 1o insufficient Enroliment (total N=28).

SURGICAL PAIN MODELS SUMMARY

Of the 9 placebo-controlled surgical pain studies that had adequate
enroliment, 4 were insensitive using the criterion of SPRID over the first 3
hours of the trial (TA, TW, TX and TY). However, TW was borderline, as it
could be considered sensitive by TOTPARs or 6-hr SPRID. The call on TW
is not particularly critical to the overall conclusions. The trial that used MS
but no placebo (TJ) was also sensitive since it showed a dose-response for
both drugs. This study is counted as positive for T100, but is not considered
part of the total for T50 since there was no clear candidate for the lnwer dose
to beat. Of the sensitive trials:

T150 was positive in 3 of 3.
T100 was positive in 2 of 3.
T75 was positive in 2 of 3.
TH0 was positive in 0 of 2,

T150 beat APAP/PRO in 1 of 3 sensitive studies in which they were studied
together. They were quite similar in a second study, and T150 tended to fall
below APAP/PRO in a third. T100 did not beat CO in either of the two
sensitive trials in which they were studied together. The only trial that
used both T100 and APAP/PRO was an insensitive study.

In the morphine study T100 was most similar to MS 5.
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The suggestion of sustained activity that was seen in the dental studies was
not as clearly reflected in the surgical studies. In several studies the

tramadol curves were nearly parallel to the active controls. In some there
was a tendency for the curves to be slightly flatter.

SUMMARY: | ‘
Pooling the studies in the two pain models gives the following by the
criterion of 3-hour SPRID: &

T200 was positive in 1 of 1.
T150 was positive in 4 of 5
T160 was positive in 7 of 10.
T75 was positive in 2 of 6.
T50 was positive in 1 of 8.

If one uses the PRID at 1 hour as the criterion, 7 dental and 3 surgical
models were sensitive, and one arrives at the following tally:

T200 was positive in 0 of 0.
T150 was positive in 4 6f 5
T100 was positive in 3 of b.
T75 was positive in 2 of 5.
T50 was positive in 1 of 5.

The sponsor's recommended dose of 100 mg appears to be an effective
analgesic dose. Although T100 tended to do better than CO, T100 beat CO in
only one study (TH, Dental Pain), and its superiority over CO cannot be
considered established. T100 was inferior to ASA/CO (by 3-hour SPRID) in
4 of € studies, but there was a suggestion of longer duration of activity.
Although T150 appeared generally comparable to APAP/PRO, the T100 dose
was tested against APAP/CO only in one equivocal study (TW, Surgical), so
comparisons cannot be made. The relative duration of action of tramadeol
vs. the active controls is unclear: the suggestion of longer duration seen 1n
dental trials was not clearly reflected in surgical trials.

131
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CONCLUSIONS:
Tramadol 100 mg was fairly consistently shown to be an effective _analgesic

in the single dose models. The trials suggested, but did not establish, the
superiority of this dose over Cuacine €0 ™2 myamadol 100 mg appears to be
less effective than ASA 650 mg with Codeine 66 mg. The relative etlacy of
tramadol 100 mg vs- APAP 650 mg with Propoxyphene 100 mg cannot be
determined on the basis of {hese studies. The late plateau, of even.a small
blip, seen in several of the dental studies ig suggestive of the effect of an

active metabolite.
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Tramadol Single-Dose Studies

1 | i % Distribution of Subjects by Treatment_
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TX |Gen Surg, 182 87 1 j 36
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TZA |Gyn Sur 201 1 39 | 401 | 42
TR |Cesarean| 161 et T . 40
,ﬁ ! | _
TV OmmmaL 151 ! ! a0l 29 FW 3D
TB |Cesarean 28 I L] 702, 3
I | R
Il L

F = indicates forsign study.

T=Tramadol, APAP=Acetaminophen 650 mg, ASA=Aspirin 650 mg, CO=Codeine 60 myg, PRO=Propoxyphene 100 r
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Tramadol Single-Dose Studies

ﬁ 3-hour SPRID Results ﬁ E
| B
5 il o . |
s o
> 2 |pOlg olol “
5§ 313598 88es . |
| h o T Ol T_ = ElR] Comparisons ! Notes
TE Dental | 6/ +#| '+#| | l+| |+IASA/CO>T100, T50, CO TFlat curves for T100, T50, CO :!. R
TF Dental | 8/+| -] 1 T4 - JASA/CO > T100, T50, CO 'ro dose-response ~
TF3 [Dental {10 -l el | IT150>T75, 750 and PL by 10 hr SPRID |
TG Dental | 6/ +| |- 1+ - |ASA/CO > T100,T50, CO T100 very fiat, dip @ 2 hrs., no dose-response o
| | d__ I w IT100 showed slow linear fail with blip at 6 hrs; T100 below
TH Dental ! Bl +i [+| | 4] - IASA/CO > T100 > T50, CO |ASA/CO early, above ASA/CO late ]
Tl [Dertal | 8/ +( |- L. |- IASAJCO > T100, T50. CO T100 flat curve, gradual rise 2-7 hrs. o
TI2 Dental [ 8 [+/-] |- -7 TAPAP/PRO > T150, 175, CO ﬁ _
TO Dental {8 | !~{+{ ' «i | iDose-response trend _ \Very flat curves i
TQ Dental | 8 [+ -1 |+ (-] 'APAP/PRO, T150> T75, CO ‘T150 slower onset, longer duration than APAP/PRO |
TT2 Dental M| T [ 7 | "+ -1-17T100>750 : \(First dose of Multi-Dose Study) Flat curves. j
TA GenSurg 8 | -| [ s! )] . ” |
TC 'GenSurg 6+ - | -1 T -IASA/CC > T100, T50, CO | - -
. ﬁ L o . Dose response for MS and T. 'MS comparisen study; no placebo used. T curves similar to, ch 3
J Gen mc@ 6 | l | i+l | MS10>T100; MS5>T50. ;slightly fiatter than, MS ;@
TW GenSurg, 6] [ - -1 [ - -1 Effects only significant late, bigplacebo effect 1 9
TX__GenSurg 8 |- -/ -1 1., | | | :-, ¢
TY 'GenSurg 6] |-1-1 -7 .7 iDose-repanse trend 'T150 > CO by 6 hr SPRID. =
ﬁ w | 1| INodose-response, APAP/PRO > Big placebo effect. 1150 and T75 both fell between APAP/PRO | 2
TW2 /Gyn Surg; 6 +l+ |+ |+! ICO Wm:a CO. 3
TZA GynSurgl 6] |+!-1 (+| |- I|APAP/PRO,T150> 175, CO 'T150 & APAP/PRO curves similar R
TR :Cesarean 6! |+ +, |+ [T150> APAP/PRO 'T150 and T75 had slower fall after peak than APAP/PRO IH# 2
m | ol ' T100 curve similar to ASA/CO. T100 peaked at 1 hr, dipped at 2 :
TV __Ommmqmmsﬂ_ 6+ |- 4! 1. hrs, tended to have slower fall that ASA/CO~ JETM
TB !Cesarean 6 | 1 |Insufficient znrollment. _ iiiﬂ]lff,nmm
| _|SPRID=sum Pain Relief (0-5) and Pain Intensity (0-4) Difference Scores o &
. | 4= statisticaily different from placebo; - = not statistically different from placebo.

T=Trarmadol, APAP=Acetaminophen 650 mg, ASA=Aspirin 650 mg, CO=Codeine 60 mg, PRO=Propoxyphene 100 mg, MS=Morphine, PL=Placebo
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Tramadol Single-Dose Studies
- | PRID Results at { Hour
. IR AR A A A
. s | el - |
vé o 3 # ol & | | |
= £ |,0% | |
® £ 51l < ] w_m TR =3
2 © 2RO & - - 3 .
w a T <O EIEIFEIEE Cemparisons
TE [Cental | 6]+ +] T 1+ + |ASA/CO >T1006,T50,CO
TF Dental | 6] + NIERE - ASA/CO > T100, T50, CO
TF3 Dental 10] | [-1 [.tat. .
TG w,omam_ 1 6/+] [+ T T4 T+1ASACO > T100,T50, CO
N
TH (Dental | 8 . M 1+ | - |ASAICO > T100 > T50 ]
7! Dental B[+ 1 -1 1 T.7 - TASA/CO>T100, T50, CO
TI2 [Dentatl [ 8 '+|-] [- .7 |APAP/PRO>T150,775.CO
TO |Dental | 8 | |-{-{ -1 -] |Dose-response trend
TQ [Dentai | 8 [+]-1 [+ -] JAPAP/PRO > T1i50, 175, CO
T72 Dental M{ | | { | [-iei.]
TA GenSurg 8 | -1 I (.7
TC GenSurg) 8] - | _,..L~ | ﬂ.w .
| IR
TJ |Gen Surg| m_h Lol el Mzw 10, MS 5 > T100, T50 _
TW_[Gen Sur 6l - -] 0. L_
TX [GenSurg 8 | «fei e a1
TY ‘Qm:mc@m ,.H,. e e
T
TW2 IGyn mc@ 6 |+ _ - L“ + '+l 'APAP/PRO > T75
TZA [Gyn mca_w 1+l -1 |+ -1 [APAP/PRO>T75,CO
TR [Cesarean @_ E | i TLwI V + |
“ .. oo
TV _Ommmﬁmmam 6! “ _ S e o
T8 |[Cesarean 6/ | | | | | ]|
; | |PRID=sum Pain Relief {0-5) and Pain Intensity (0-4) Difterence Scores
"‘ M + = statistically different from placebo; - = not statistically different fro

T=Tramadol, APAP=Acetaminophen 650 mg, ASA=Aspirin 650 mg, CO=Codeine 60 mg, FRO=Propoxyphene 100 mg, MS=Mombhine, PL=Pfacebo
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T=Tramadol, APAP=Acetaminophen 650 mg, ASA=Asplrin 650 mg, CO=Codeine 60 mg, PRO=Propoxyphene 100 mg, MS=Morphine, PL=Placebo

. T R R e
Tramado! Single-Dose Studies
L | N Nuration In Hours (Tire untii 50% Remedicate)

o } H | T B _ ] ! K

. R P A R S A S -0 A T A

S A S-S ' A - A - T | R

el g 1,8 I - S S S T S AU 4o TR E RS

= ! e . Z £ I _ F - AT D O A B e R

=) gl 5 | & 1 p =1 21 4y _, BT TR
S| £ 3451 8,00 8 w2 @9 g o2 o gl o5
& e Tz R T~ i M ol SO o O 2 2 Q|| 2 =, &
TE Dertal ' 6/ 2 | 285 98 | 25/ | 27 . I . 45 29/ | 17
TF Dentai | 6] 3 246/ 99, 34/ | 3« | | |43 341! | | 3.1
TF3 [Dental 10| 1 | 2301 967 28] 29 3¢/ 38 [ | 28 125
TG |Dental | 6| 2 200 96! 3.5 BEX . 1i 139 28 . . 123
! T I Eb Rl T g T

B | C | I
TH |Dental |8 3. 250{ 98| 31 |63 ] 48| 3.9 .28
TI Dental |8 3] 251 orii 18 | 24 | 1] 39, 24 | . | 20
Ti2 Dental | 8] 1! 245] 93[ 26, 29 (183 128 ' 125
TO |Dental | 8] 1 206/ 97, | | 26 5.0i1 | 28] 25
TQ [Dental | 8! 1 250; 98] 27 | 6.0 L 41 L 290 24
TT2 Dentat M| 1| 400 950 *8] t8 23 [« T 4 7 T T8
TA |Gen Surg B 1 184!  84i! 7.0 85 L] . 66 ! T 53
TC {GenSurg 6/ 1 200 98 | 3.0 29 ] 53 35 1 1, 28
1 H ; W_ _ T r ! T , S

: , | A _ : [ ., j * L

T |GenSurg 6/ 1 ( 160, 99\ 35 a7 1 | 41 48
TW |GenSurgl 6] 1 | 2000 98'[ 55/ |6+ | .. 5B | 45 | 1. 35
TX |GenSurg 8] 1 | 182 95[: 35] 40 ([ 36 |34 | . 28]
TY |GenSurg 6 1| 1582 99! 48] 8+ | 151 T 43 4.2

! ; T _ | i i ™ “ _ T _

. | : ! _ * L | | | w |
TW2 okgmc@ 6/ ”F | 201 99(| 6+ ! |6+ . 6+ . 6+ | | 50
TZA |GynSurg, 6, 2 | 201 @9 . 2.9 43 1 3 28 | . 20
TR Cesarean 6/ 1F | 161 100 ey 6~ | |16+ w B

1 | R ) ! I

i _ 1 “ : _ _ m ! , E
TV_ [Cesarean 6! 2 Aﬂ_ 99/ 35 | 51 ] L 44 34, | 27
TB Cesarean 6| 1 23] 96| 60 _ 100 i 1700 20/ ~3c,

T R |

| F = indicates foreign study. | ” _ g A, f_ f , “

| L obey

sisdoudg siel | eisabjeuy ssogy-ayiiulg
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Appendix: Single-Dose Study Summaries

The pages which follow are the individual study summaries prepared by
the sponsor for the single-dose studies. No report is included for Study TB,
since it was aborted, and the sample is too small for meaningful analysis.
A report for study TT2, in single-dose format, is also is included for the first
dose given in this multi-dose dental study. Studies have been grouped by
type, as in the results tables above, and the reports appear in the following
order:

TE Dental
TF Dental
TF3 Dental
TG Dental
TH Dental
T Dental
TI2 Dental
TO Dental
TQ Dental
TT2 Dental
TA - Geén Surg
TC Gen Surg
J Gen Surg
TW Gen Surg
™ Gen Surg
TY Gen Surg
TW2 Gyn Surg
TZA Gyn Surg
R Cesarean
™V Cesarean

13




Study: TE/MTE2 Pain Model: Dental Pain

Study Design: si, ts, sd, db r ,p°

Duration: 6 hours

Tx:Tramadol {TR) 100 and 50 mg
Aspirin 650 mg/codeine phospaate 60 mg

(ASA/Codeine)

Codeine Sultate 60 rng (Codgine)
Placebo M

A single investigator, two-site, randomized, double-blind, single-dose, paraliel group study of
tramadol hydrochloride 100 mg and 50 mg {iramadol), aspirin 650 mg with codeine phosphate 60
mg (ASA/codeine), codeine sulfate 60 mg (codeine) and placebo in patients with moderate or
severe basefine pain following extraction of impacted third molars.

TR 100 mg: 51 pts. ASA/Codeine: 52 pts.  Codeine: 52 pis. Placebo: 52 pts.
TR 50mg: 51pts.

Time-observation points: 0.5, 1,2, 3,4, 5, and 6 tours
Remedication allowed: None before 60 minutes after study drug administration.
Rescue medication: Not specified

° si = single investigator; ts=two-site; sd = single-dose; db = double-blind;
r = randomized; p = paraliel

NOTE: The lollowing descriplions relaie only o this synopsis format as other variables were included
in the complete analysis and report.

Of the 258 patients enrolled, 252 patients (98%) bémpleted the study either by finishing the 6-hour
protocol or by taking a rescue analges'c, and six patients (2%} discontinued the study prematurely.
One ASA/codeine patient and two placebo patients were excluded from the analyses of efficacy
because the last evaluation was done at less than 60 minutes after the study drug was administered,
and one ASA/codeine patient was excluded from efficacy analyses because no post-dose data were
available.

ASA/codeine was slalistically superior compared to piacebo for alt efticacy variables. Codeine was
statistically superior to placebo for all efficacy variables with the exception of SPiD (Sum of the Pain
intensity Differences; 0 - 3 and 0 - 6 hour interval scores). Tramadol 100 mg and 50 mg were
statistically superior compared to placebo with respect to all efficacy variables. A tramadol dose-
response wac observed for the 0 - 6 hour time interval for SPID scores.

Comparing the four active treatment grouns, tramadol 100 mg and ASA/codeine were numerically
favored over the other treatments for TOTPAR ({Total Pain Relief 0 - 3 and 0 - 6 hour interval scores)
and SPID (0 - 3 and 0 - 6 hour interval scores). These two treatments were not statistically different
except for TOTPAR (0 - 3 hour interval score) where ASA/codeine was statistically superior. Mean
TOTPAR and SPID scores were not statistically ditferent for the tramadol 50 mg and codeine
treatment groups.

This study showed model sersitivity and demonstrated staiistically superior pain relief for tramadol
100 mg and 50 mg to that of placeto. In this study, the refative efficacy ordering was ASA/Codeine >
tramaglgl 100 ing > tramadol 50 mg > codeine > placebo.
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TE/TEZ2

Tramadal HC| 100me

TOTPAR {extrapclated)

' _ﬁ i 9 Tramadel KT 30myg
| I Sednine 304 S0me Treatment 3-hour 6-hour
13- S2.A3830/Codainetd
e
rmm—— TR 1CImg 3.16¢ 3.29) B 5.75( 7.03) AB
1f Boree TR 50mg 2.37¢ 2.7?) B 4.00( 5.69) B
“ H . ASAZCGD 5.04( 3.44) A 7.46( 6.62) A
= : *, 0 60mg 2.48( 2.5%) B 3.88( 4.62) 8
M 14k i . Placebe 0.84¢ 1.57) ¢C 1.06( 2.63) ¢
§ { \ P-VALUE 0.000 0.060
[+ ———r e, .
.l p““n :'ufllfzp U: RMS ERROR 2.803 5.549
’ S
os | T
a .....-...-... —. 1
R . . . Q. Wn..:.:.:. B rrrvnen @ .'/u
L] ' 3 H P 3 B ‘
Hour of Therapy R
Assessment Time-Points (in hours}
Treatment 172 1 2 3 4 5 [
TR 100mg 0.92(0.98) 1.12{1.18) 1.18¢1.31} 0.96(1.34) 0.96(1.37) 0,82¢1.38) 0.80(1.39
51 A £1 B 35 8 21 b 19 A8 17 A 17 A
TR 50mg  0.94(¢0.99) 1.14(1.20) 6.73(1.11) O0.61(1.0B) 0.587(1.12) 0.57(1.14) 0.49{1.07)
51 A £1 8 33 ¢ 19 B 14 BC 14 A 13 A
ASA/COD  1.14(1.20) 2.06{1.36) 2.00(1.41) 1.44{1.42) 1.10¢1.33% 0.72(1.38) 0.60¢1.23)
50 A S0 A 44 A 36 A 31 A 19 A 13 A
CO 6dmg  0.83(0.83) 1,02(0.94) 0.90¢1.09) 0.65(1.01) 0.48(0.90) 0.46(0.96: 0.46(1.00)
52 AB 52 8 36 8¢ 25 8 19 €0 14 AB 11 AB TR
Placebo  0.52(0.81) 0.36¢0.69) 0.24(0.62) 0.16(0.51) 0.10{(0.46) 0.06{0.42) 0.06(0.42)
50 B 50 ¢ 15 3] g < 3 D J B 1 8
P-¥ALUE 0.030 0.000 ¢.000 0.000 0.000 0.0607 0.013
RMS ERROR 0,970 1.099 1.143 1.117 1.087 1.108 1.073
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TE/TE2

SPID (extrapolated)

. e A Tramadel HCL W00mg
L3 1 T Tramadol MGl 35mg
3 Codeine 304 $0mg Treatment 3-hour 6-hour
b L ASAR30/Conninetn
) AT
sm TR 100mg 1.40( 1.96) AB 2.66( 4.08) AB
TR 50mg 0.B5¢ 1.54) B 1.%2( 2.63) BC
ASA/COD 2.04¢ 2.12) A 2.88( 1.66) A
‘r " CO 60mg 0.78( 1.46) BC 1.26¢ 2.11} o
g S | Placebo 0.14( 1.22) €  0.28¢ 1.95) D
$ £ P-VALUE 0.000 £.000
o8 b mﬂqlllu..l.lsln.ﬂ.ulll» R RHMS ERROR 1.69%2 3.007
R T e e
o b .H D...J. . ..I.\ﬂ varaurerves @ ....:.....“._.......:.. o
-c’--
e : 1 . .
Hour of Therapy
Assessment Time-Polnts (in hours)
Treatment 1/2 | 2 3 4 ) 6
TR 100mg 0.43(0.70) 0.53(0.73) 0.47¢0.%*) 0.45¢u.76) 0.49(0.81) 0.39(0.80) 0.370(0.80)
51 A 51 B 36 8 21 AB 19 A 17 A 17 A
TR 50mg  0.43(0.64) 0.41(0.85) 0.22¢0.67) 0.22{(0.%4) 0.22(0.46) 0.25¢0.52) 0.20(0.49)
51 A 81 8 33 s 19 BC 14 B¢ 14 AB 13 AB
ASA/COD  0.48(0.84) 0.92(0.78) ©0.84(0.£9) 0.50(0.868) 0 34(0.72) 0.24(0.72) 0.26(0.66)
50 A g0 A 44 A 36 A 31 AB 15 AB 13 AB
€O 60mg  0.21(0.67) 0.27(0.72) 0.35(0.62) 0.19(0.53) 0.13(0.40) 0.17¢0.43} 0.17(0.43). .
£2 AB 52 B 3¢ 8 25 ¢ 19 8¢ 14 AB 11 AB
Placebo 0.08(C.75) -.08(0.75) 0.06(0.37) 23.08(0.34) 0.06(0.31) 0.04(0.28) 0.04(0.28)
50 B 50 € 18 ¢ g8 ¢ 3 ¢ ¢ 1 B
P-¥ALUE 0.023 0,000 0.000 0.n03 0.002 0.048 0.054
RMS ERROR 0.722 0.767 0.6%96 0.632 0.572 0.582 0.563
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL TE/TE2

%

Cumuiolive

Cumulative Percent of Paiienty Terminating Pramoturely

190 -

$c

- in [-ad ~d [
L= o L] o L)
T T YT e

v
(=]
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ra
o
T

& Tromuodol RCH 100mg
% Tramadol HC! 5Ting
I Codeing 504 850mg

»

M ASAE50/CodaineD

bl

Hour of Theropy

3 4

Humber of Patients in Study at Time-Observation Point

Treatment 1-hour Z-hour J-hour 4+hour 5-hour 6-hour

TR 100mg  51¢(100.0%) 36( 70.6%) 21{ 41.2%) 19( 37.3%) 17¢ 33.3%) 15¢ 29.4%}
TR 50mg 51(100.0%) 33( 64.7%) 19( 37.3%) 14{ 27.5%) 14( 27.5%) 13( 25.5%)
ASA/COD §0¢100.0%) 44 88.0%) 236( 72.0%) 231( 62.0%) 15( 38.0%) 12( 24.0%)
€O 60mg 52(100.0%) 36( €9.2%) 25( 48.1%) 19( 36.5%) 14 26.9%) 9{ 17.3%)
Placebo 50(100.0%) 15( 30.0%) 8¢ i6.0%) 3C 6.0%) 3C &.0%) 1(C 2.0%}
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MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY OIFFERENCE (Extrapolated) - PROTOCOL TE/TE2
55 & Tromaodol HCI 100mg
’ 7 Tramaodel HCI 50y
st I Codeine S04 60mg SPRID (extrapolated)
b ﬁru | M ASAE50/Codeineb0
.m..m_wm..ww............. Treatment 3-hour &-hour
L st
& TR 100mg 4.56( 5.13) B 8.40(10.91) AB
+ 38k TR S0mgq 3.23( 4.06) 8 5.%2( 8.07) BC
- ASA/COD 7.08( 5.31) A 10,340 9.97) A
5 5k . L0 60mg 3.26( 3.84) B 5.14( 6.57) €
ﬂ AR Placebo 0.98( 2.68) (C 1.54( 4.51) D
€ 25} § P-VALUE 6.000 D.00n
B i . RMS ERROR 4.310 8.331
§ 2r ! ",
Wb —— .
1S b N ~— ——
‘4 z .lHI ‘ b”..../&lll.lb
1 ﬂ “\ ql“l./’/ll- nnc!tilll.x .
o T I =
©.5 "
e B s, e, |
0 ) 2 3 4 s 3
Hour of Therapy
Assessment Time-Points (in hours)
Trestment 1/2 1 2 3 4 L3 6
TR 100mg 1.35(1.61) 1.65(1.B4) 1.65(2.04) 1.41(2.0%) 1.45(2.14}) !,22(2 14) 1.18(2.14)
51 A 51 B 35 B 21 AB 19 A 17 A 17 A
TR S0mg  1.37(1.50) 1.55(1.93) 0.94(1.68) 0.82(1.55) 0.78(1.55) O0.82(1.A2) 0.69(1.53)
51 A 51 B 33 ¢D 19 8¢ 14 8 14 A 13 AB
ASA/COD  1.62(1.97) 2.9B(2.06) 2.84(2.16) 1.94(Z2.18) 1.44(1.96) 0.96(2.01) 0.86(1.85)
50 A 50 A 44 A 36 A i1 A 19 A 13 A
CO 60mg  1.04:1.34) 1.29(1.53) 1.25(1.63) 0.85¢1.47) 0.62(1.21) D0.63t1.267 0.63{1.40) =~ -+
52 AB 52 8B 36 BC Z5 8C 19 8 14 AB 11 AB
Placebe  0.60(1.47) 0.28(1.33) 0.30(7.93) 0.24¢0.82) 0:18(0.77) 0.10(0.717 0.10{(0.71)
&0 B 80 ¢ 15 D g8 ¢ J B B 1 B
P-VALUE 0.018 0.000 0.000 0.000 0.000 0,07 0.018
RMS ERROR  1.590 1.756 1.742 1.684 1.604 1.648 1.602
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PROTOCOL TE/TER2

. Approximated Onset of Pain Relief
| (minutes)
v 4

Treatment Mean Lower 55% CL Upper 95% CL
TR 100mg 22 17 33
TR 50mg .22 17 31
ASA/COD 19 14 28
€0 60mg 29 21 45
Placebo 50 30 163 ;

[

1

Approximated Duration of Pain Relief

{hours:minutes)
Treatment Mean Lower 95% CL  Upper 95% CL
TR 100mg 2:3% 2:0% 3:40
‘TR 50mg 2:25 1:55 2:55
ASA/COD 4:20 3:20 4:55 e
€0 60mg 2:49 2:00 3:45
Placebo 1:35 1:25 1:50
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Tramadel Protocol TE 07:45 Friday, June 3, 1994

Demographic Frequencies and Means

Surgical
_Sex__ Race Baseline Pain —. Frocedure Reason for Ciscontinuarion
Mean Maan Dental Adv Patient Protocol
Drug M F Wht Blk Oth Age Welght None Slight Moderats Severe Surgery Exp Cholice Violation Other
Tramadol 100 MG 23 28 s $ 7 24.20 147.59 Y ¢ 39 12 51 2 1 o} i
Tramadol 50 MG 20 31 37 7 7T 25.06 146.53 ¢ 0 41 10 51 0 0 0 3
Codaine S04 20 32 39 9 4 24.25 146.83 ;0 0 42 10 52 g ¢ 0 2
ASA / Codeline 16 36 36 12 4 23.77 136.72 .0 0 42 10 52 0 2 0 2
Placebo 2% 27 43 8 1 23.85 147.27 ] ] 10 12 52 0 - Q 0
- N
O
O
-
an
o)) .
This display includes all patients, including those who ware not includd {n the atalyais,
a



Study: TF Pain Model: Dental Pzin

Study Design: si, ms, sd, db, 1, p’

Duration: 6 hours

Tx: Tramado! (TR) 100 and 50 mg
Aspirin 650 mg/Codeine

phosphate 60 mg (ASA/Codeine)

Codeine Sulfate 60 mg (Codeine)
Placebo o~

This was a single investigator, three-site, randomized, double-blind, single-dose, paraliel group
study of tramadol hydrochloride 100 mg and 50 mg (tramadol}, aspirin 650 mg with codeine
phosphate 60 mg (ASA/codeine), codeine sultale 60 mg (codeine) and placebo in outpatients with
moderale or severe baseline pain following extraction of third molars.

TR 100 mg: 51 pts.  ASA/Codeine: 47pts. Codeine: 50pts.  Placebo: 50 pts.
TR 50mg: 52 pts.

Time-observation points: 0.5, 1,2, 3,4, 5, and 6 hours
Remedication allowed: None before 60 minutes after study drug administration.
Rescue medication: Not specified

si = single investigator; ms=mufli-site; sd = single-dose; db = double-blind;
r = randomized; p = parallel

NOTE: The Joilowing descriptions refate only to this synopsis format as other variables were included
in the complete analysis and report.

Ot the 246 patients enrolled who had post-baseline data recorded, 244 (99%) completed the study
either by finishing the six hours of evaluations or receiving a rescue analgesic, and two (1%)
discontinued the study prematurely. Nine additional patients were excluded from the analyses of
efficacy: one patient (framadol 100 mg) because of a significant protocol violation, one patient
(codeine) because no baseline pain was recorded and seven patients (four tramadol 50 mg, one
ASAJ/codeine, one codeine 60 mg, one placebo) for not completing one hour (60 minutes) of
evaluation.

ASAcodeine was statistically superior to placebo with respect to all efficacy vanables except for time
to remedication. Codeine was numerically favored over placebo with respect 1o all efficacy vanables,
but was statistically superior 1 placebo only with respect to SPID {Sum of Pain Intensity Differences;
0 - 3 hour scores). Tramadol 100 mg was statistically superior 1o placebo with respect to all efficacy
variables exceps for time to remedication. Tramadol 50 mg was numerically favored over placebo with
respect 1o all efficacy variables, but was slatistically superior to placebo with respect to TOTPAR (Total
Pain Reliet; sum of 0 - 6 hour scores) and SPID (0 - 6 hour scores). During the 0 - 3 hour time period,
ASA/codeine was statistically superior to the other active treatments with respect to TOTPAR. There
were no statistically significant difterences among tramadol 100 mg, tramadol 50 mg and codeina.
During the © - € hour time period, ASA/codeine was statistically superior 10-codeine, but was not
statistically ditferent from tramadol 100 mg and tramadof 50 mg with respect to TOTPAR. There were
no siatistically significant ditferences ameng iramadol 100 mg, tramadol 56 mg and codeine.
ASA/codeine was statistically superior to tramade! 50 mg, but was not statistically different from
tramadol 100 mg and codeine with respect to SPID (0 - 3 hour scores).

This s?udy showed model sensitivity, and tramadoi 100 mg provided pain relief statistically superior to
that of placebo. In this study, the order of relative efficacy over all vari:bles was ASA/codeine >
tramadol 100 mg and tramadot 50 mq > codeine > placebo.
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MEAN SCORES OF PAIN RELIEF (Extrapolated)

& Wamodel NCI100mg

9 framagol MG 50my

T Cogeine S04 60mg

- PROTOCOL TF

TOTPAR (extrapolated)

2 Pacevo Treatment I-hour G-hou
1 b e TR 100mg 3.51( 3.46) B 5.86( 6.83) AB
: e TR 50mg 3.24( 3.63) B §.16¢ 7.45) AB
! ., ASA/COD 4,98( 3.31) A 7.76( 6.56) A
; . ¢0 60mg 3.12¢ 2.98) B 4.82( 5.70) BC
1 { ' Placebo 2.23¢ 2.71) B 3.26( 4.86) C
K nmw“»mnnnu ::: P-VALUE 0.002 n.013
5 ONAS e RMS ERROR 31.235 §.335
Lt \\r //‘auvan.:ldqo MS
&, .__.ﬂ ot Io”. /’.o-a; v
E ", "
0.\.. - . /.o & —
g L it S .
45 er 8. -z
oy
. . X . . .
] ] 1 } ) 3 [}
Hour of Therapy
Assessment Time-Pofnts (in hours)
Treatnent 1/2 1 2 3 4 5 5
TR 100mg 0.84¢0.94) 1.1601.20) 1.33(1.33) 1.16¢1.50) 0.98(1.45) D0.71(1.34) €.65(..39)
49 A8 49 1 39 8 28 AR 19 A 14 10
TR S0mg  0.72(1.04) 1.09(1.32) 1.28(1.39) 1.C6(1.45) 1.11¢1.52) 0.96¢1.43) 0.85(1.40)
47 B 47 8 {0 8 25 ABC 19 A 18 15
ASAZCO0  1.22(1.11) 2,11{1.28) 1.B7(1.44) 1.44{1.37) 1.13(1.34) 0.87(1.36) O0.78(1.18)
45 A 45 A A1 A 41 A 25 A 17 14
CO 60mg  0.83(0.92) 1,28(1.12) 1.21(1.23) 0.85(1.22) 0.62(1.19) 0.60(1.17) 0.49(0.93)
47 AB 47 B 41 B 21 BC 18 AB 12 11 e
Placebo  0.59(0.96) 0.90(1.07) 0.88(1.07) 0.61(D.95) 0.43(0.94) 0.33¢0.92) 5.27(0.81)
49 B 49 8 41 8 25 ¢ 16 B 9 7
P-YALUE 6,037 0.000 0.008 0.028 0.028 0.119 0.125
RMS IRROR 0,992 1.198 1.297 1.311 1.303 1.255 1.204
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MEAN SCORES OF PAIN INTENSITY OIFFERENCE (Extrapolated) - PROTOCOL TF

. 1, & Trarmadel MCH100OMg
| T Tramezat WCl 30mg SPID (extrapolated)
vE : I_Codune S04 60mg_
st 5, A0 Codeinesd, Treatment 3-nour 5-hour
i 8 Placen
: TR 100mg 1.57( 2.21) AB 2.84( 4.52) A
TR 50myg 1.10¢{ 2.21) &8¢ 2.56( 4.51) A
L " ASA/COD 2.33( 2.43) A 3,89( 4.88) A
o LR N €0 60mg 1.36( 2.03) B 2.34( 3.63) AB
m ; ... Placebo C.44¢ 1.62) ¢ 0.81{ 2.84) B
-- -,l'l
3 i D TS T T P-VALUE 0.001 0.010
o3} WL A vaay,, RMS ERROR 2.122 4.132
‘A v a
w \ &g, ib“ll..ll]l!h
w 4 7 ~r
ulﬁnn M\G e g P « wg - - -
ﬂ oo B AN L BN AR B A N AT d b A b e g A md N e e ra T e aa
- ' b 'y 5 —_
° t H 3 ‘ s ‘ ,
Hour of Thergpy
Assessment Time-Points (in hours)
Treatment 172 1 2 k] 4 5 &
TR 100mg 0,27(0.70) 0.43(0.51) 0.63¢(0.88) 0.55(0.91) 0.49(0.92) 0.41¢0.8%) 0.37(5.88)
4% B 49 BC 39 A 28 A 19 A 14 10
TR S0mg  0.06{0.52) 9.30¢0.88) 0.49¢0,98) 0.43(0.90) 0.53(0.88) 0.49¢(0.91) 0.45(0.88)
47 B 47 BC 40 AB 26 AB 19 A 18 15
ASA/COD  0.56(0.84) 1.00¢(1.02) 0.84(1.13) 0.71(0.%3) 0.58(0.89) 0.51(0.99) 0.47(9.92)
4% A 45 A 41 A 31 A Z5 A 1; 14
€0 50mg 0.26(0.61) ©.60¢0.80) 0€.55(0.88) 0.,38(0.77) 0.36(0.79) 0.36(0.76) 0.26(0.61)
47 B 47 8 41 A 27 AB 18 AB 12 - .
Placebo  0.14(0.54) 0.16¢0.72) 0.12¢0.73) 0.16€0.59) 0.10(0.55) 0.14(0.58) ©.12(9.53)
49 8 49 ¢ 41 8 25 B 16 8 9 g
P-YALUE 0.005 0.000 0.005 0.021 0.042 0.207 0.170
RMS ERROR  0.651 6.871 0.924 0.842 0.836 0.835 0.778
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(UMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL TF

Cumulolive Percent of Palisnts Terminoling Prarnatureiy

103
9
. ,.D
g | .8 -~
1) T Sa -
o u\.\\ \\..
[ ¥ - _ _.V|\l‘ln.l\.n__
3 -
3 ...
£ L1
3
(]
3
2+ 3 Tramodol HCI 100mg
] 7 Tromade! HC! 50mg
10 X Codelne 504 60mg
ok ™ ASASS5Q/Cade'nes?
Q Plocebo
2 4 ) £ ?

Hour of Therapy

Number of Pat{ents in Study

at Time-Observation Point

Treatment 1-hour 2-hour 3-hour 4-Four &-hour 6-hour

TR 100mg  49¢100.0%; 39( 79.6%) 28( 57.1%} 19¢ 38.8%) 14( 28.6%) 8( 16.3%)
TR 50mg 47¢(100.0%) 40( 85.1%) 26{ 55.3%) 19( 40.4%) 18( 38.3%) 14( 29.8%)
ASA/COD 45(3100.0%) 41( 91.1%} 231( 68.9%) 25( 55.6%) 1I7( 37.8%) 14{ 31.1%)
€0 60mg 47(10C.0%8) 41( 87.2%) 27¢( 57.4%) 18( 38.3%) 12( 25.5%) 1C. 21.3%)
Placebo 45(10+3.0%) 41( 83.7%) 25( 51.0%) 16( 32.7%) 9( 18.4%) 6( 12.2%)

—



TR 2 LTI e

MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TF

LE A Tramadol HCI 1Q0mg
¢ Tramado! HCI S0mg
* 3T X _Codeine S04 §0my SPRID (extrapotated)
Vs h 2 ASA850/Codeineb0
o Pigcebo Treatment 3-hour 6-hour
a I AT
]
T st TR 100mg  5.08( 5.43) §  8.69(11.02) AB
* TR 50mg 4.34( 5.64) BC 8.72(11.65) AB
. ., ASA/COD 7.31¢ 5.51) A 11.64(11.13) A
g 3t ot €0 60mg 4,48¢ 4.78) BC 7.16¢ 9.15) B¢
£ J T Placebe 2.67{ 4.13) ¢ 4,06¢ 7.43) ¢
g s h ; .. _
5 : P-VALUE 0.00 0.009
c 2} ... R x... RMS ERROR 5.123 10.175%
[ roox — T,
3 ~ > 4 s
S TR,
\q I /!l....:
Al Ao, SNp At
M g N ilfu , 1
as b g &)
° 0 1 2 3 ‘ s 6 q
Hour of Therapy .
Aesessment Time-Points (in hours)
Treatment 1/2 1 2 3 4 Y ]
TR 100mg 1.10(1.53) 1.59(1.96) 1.96(2.10) 1.78(2.33) 1.247(2.29) 1.12(2.19%) 1.02¢2.20)
43 B 49 8C 39 AB 28 AB 12 A 14 10
TR 50mg  0,79{1.43) 1.38(2.10) 1.77(2.27}) 1.459(2.26) 1.84(2.34) 1.45(z2.28) 1.30(2.23
47 8 47 BC 40 BC 26 ABC 19 A 18 15
ASA/COD  1.78(1.82) 3.11¢2.19) 2.71(2.48) 2.16{2.27) 1.71(2.24) 1.38(2.30) 1.24¢2.26;
45 ., 45 A 41 A 31 A 25 A 1?7 14
€O 60mg  1.09(1.40) 1.87(1.81) 1.77(1.99) 1.23(1.30) 0.98(1.95) 0.96(1.90) O0.74(1.47) - -.~.
47 8 47 B8 41 8¢ 27 BC 18 AB 12 11
Placebo 0.73(1.40) 1.06(1.69) 1.00(1.70) 0.78(1.43) 0.53(1.40) 0.47¢1.46) 0.3%(1.27)
w 49 B 49 ¢ 41 ¢ 25 ¢ 16 8 9 9
]
P-VALYE 0.009 0.000 0.9004 0,018 0.027 0.139 0.123
3 RMS ERROR 1.519 1.954 2.117 2.063 2.071 2.0l 1.827
»
D
2
il e = _ L.
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PRCTOCOL TF

Approximated Onset of Pain Relief

{minutes)

Treatment Maan Lower 95% CL Upper 95% CL
TR 100mg 27 19 A5

TR 50mg 38 25 81
ASA/COD 17 13 24

C0 60mg 28 20 44
Placebe 4] 26 89

Approximated ccamﬂ*os of Pain Relief
(hours:minutes)

Treatment Mean Lower 95% CL  Upper 85% CL
TR 100mg 3:10 2:30 4:00

TR 50mg 3:05 2:30 5:00
ASA/COD 4:05 3:00 5:00

CO €0mg 3:10 2:35 4:00
Placebo 2:558 2:25 3:49

-y TR
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Tramade]l Protocol TF 10:37 Friday, June 3, 19934
Demographic Frequencles and Means
Surgical
_Sex___ Race Baseline Paln Procedure _Reason for Dilscontinuation_
Hean Mean Dental Adv Patient Protocol
Drug M F Wht Blk Oth Age Welght None Slight Moderate Severe Surgery Exp Cholice Violation Cther
Tramadol 100 MG 19 32 38 11 2 25.9%8 1le3.80 0 ¢ 25 24 51 ¢ o i 1
Tramadol 50 MG 19 33 5 12 5 24.37 152.84 0 0 28 23 52 0 0 0 1
Codeine 3504 21 29 33 15 2 25.34 149.04 0 0 21 27 50 0 4] g Z
ASA / Codeine 18 29 35 9 3 23.74 148,53 m 0 24 22 47 0 0 0 1
Placebo 18 32 43 3 4 24.14 146.58 0 36 14 50 c 0 ] 0

LS00 00

This display Includas all patients, includlng those who were not included In tre sralysla,



Study: TF3 Pain Model: Dental-Extraction Pain
Study Design: si, sd, db, r, p*
Duration: 10 hours
Tx: Tramadol (TR) 150 mg, 100 mg, 75 mg,
and 50 mg
Codeine Sulfate 60 mg {Codeine)
Placebo

A randomized, double-blind, singte-dose, paraliel group, inpatient study o'_f tramado!
hydrochloride 150 mg, 100 mg, 75 mg and 50 mg (tramadol), codeine suffate 60 mg
(codeine) and pfacebo in patients with moderate or severe baseline pain following dental
surgery .

TR 450 mg: 39 pts. TR 75 mg: 40 pts. Codeine: 40 pts. Pfacebo: 40 pts.
TR 100 mg: 41 pts. TR 50 mg: 39 pts.

Time-observation points: 0.25, 0.5, 1, 2, 3,4, 5, 6, 7, 8, 9, and 10 hours
Remedication allowed: None before 60 minutes after study drug administration.
Rescue medication: Not spedified

* si = single investigator; sd = single-dose; db = double-blind; r = randomized; p = paraliel

NOTE: The foliowing descriptions relate only to this synopsis format as other variables were
included in the complete analysis and repornt.

Ot the 239 patients enrolled, 230 (96%) completed the study either by finishing the 10-hour
protocol or by receiving a rescue analgesic, and nine patients {4%) discontinued the study
prematurely.

Codeine was numerically favored over placebo with respect to all efficacy variables, although this
was not stalistically significant. A significart linear tramadol dose response was observed for
TOTPAR (Total Pain Reliet; sum of 0 - 10 hour scores), SPID {Sum of the Pain Intensity
Diterences; 0 - 10 hour scores) and time to remedication, thus establishing model sensitivity.
There was no significant difference among the treatment groups for TOTPAR (sumof2-3,0 -5,
and @ - 6 hour scores) and SPID (0 - 3, 0 - 5, and 0 - 6 hour scores); theretore, no further tests
were performed.

Tramadol 150 mg was statistically superior lo placebo with respect to TOTPAR {sum of 0 - 10 hour
scores), SPID (0 - 10 hour scores) and time to remedication. Tramadol 100 mg, tramadol 75 mg
and tramadol 50 mg were not statistically superior to placebo with respect to any efficacy variables.

Comparing the five aclive treatment groups with respect 10 all efficacy variables, tramadol 150 my
was numerncally superior to the other treatments. Tramadol 150 mg was statistically superior to
tramadol 75 mg but was not statistically ditterent from tramadol 100 mg, tramadol 50 ing and
codeine with respect to TOTPAR (sum of 0 - 10 hour scores). Tramadol 150 mg was statistically
supenor to tramadol 75 mg and tramadol 50 mg, but was not statistically difterent from tramadol
100 mg and codeine with respect to SPID (0 - 13 hour scores).

This study demonstrated model sensitivity, and tramado! 150 mg provided statistically superior pain
relief to that of placebo.
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DT E S e

MEAN SCORES GF PAIN RELIZF

(Extrapolated) - PROTOCOL TF2

1
'r ® Tramagael ACi 'S
id- Lol ] ‘
2 o TOTPAR {estrapolsted)
& Tramadel MG' 100mg
13 b @ _Teamadu HCI 73y Treatmant 3-Lour §-hour
¥ Framadel WO 50m,
2 Coseine 306 d0my__ IR 150ng 272 3.27) 8.13(7.3%)
. @ Mocabe TR 100mg 2,91{ 2.08) $.66{ 6.%8)
1k TR TSmg 2.484( 2.82) 4.69( 6.56)
TR 50my 2.82¢( 3.11) 5.36¢{ €. .95
W CO €0my 2.9%93¢( 3.189) $.58¢ 7.12)
Placebo 1.82¢( 2.62) 3.39( 6.0
y 3 p
M el TSSOl PN P-Value 0.122 0,085
5 '~ RMS ERROR 2,98% 6.796
3
| c’
- I
ossgizmemma ,
& w— ‘.!lOiO"G“ll.-d
L ™~
03 » a TR B g —~—
e e @ ‘
o ! N
- ]
o r .} y 'Y e L 1 L 1 . L )
] ' 1 3 4 3 . LR | s w0
Howr of Theropy
NEAN SCORES OF PAIM RELIEF (Extrepolated)
Assesimait Time-Points {in doari)
Trastsest ir4 1/1 i 2 3 [} [3 [3 H 1 [] 10
TR 150wy O.38CC.4%: 8.84400.60) 1.13().10) Y. 4401010 1.BU01.501 D.S4(1.47) 1.4601.80) 1,.4411.42) L.4141.61) 1.46{1.80) 1.3&¢0.77) 2.2011.78)
3¢ J9 » b Y4 " 19 4 13 11 ] 13 16 15 A 14
TR tO0mg ©.3700.54) 5.6800.76) O.76¢(0.92) 1,170,145 1.20¢1.27) 1.081).43) O.98{1.40) O.831.51) O.85¢i.44) &.0M ). 41) 0.03¢1.45) 0.93(i.EN
§) 41 4) 3 H ] 1§ AN 14 11 11 1] 11 AB 11
T TSmg  0.40(0.63) 0.73¢0.81) O.83(1.13; O.@8().11) O.8800.28) O0,73{1.28) 0.25(1.43) O,.70(1.44) 0.8311.33) O©.68(1.2%} 0.68(1.24) C.48(1.27;
L] 49 49 3 19 1 8 1] 14 [} 9 it 4
TR $0mg  O0.26(0.5Q% O.56¢O.78) 0.82{1.00) 0,.95(1.36) 1.05(1.41) Y.0O{1.€48) Q.82(}.44) 0,02{1.%0) Q.76(1.41) O0.77(1.i8) G.6¥{|.48) 0C.871],.46)
M Y 1 » 17 14 A2 12 1} ) ] 4 8 ?
CO 6Omg  0.3K0.70) 0.55¢0.05) 1.00{1.01) 1.2001.26) 1.00(1.451 Q.9€C1.48) O.BE{1.45) O.00(1.44) O0.00{1.49) O.83{i.57) 0.79{)}.,38) ~0.68L1. 49}
49 2] 40 e £ NA 13 11 10 L] [ Iy Y ) ?
Placabe  0.40{0,83) O0.40(0.64) 0.7010.93) ¢.70(1.04) O0.8541.15) O.48{1.15) O.$8{1.30) OG.S2(1.20) Q.$2(1.20} 0.50¢1.18) ©.35(0.983 0.58{1.23}
40 40 40 ¢ 11 78 ? H ? ? L 3 | §
P-Yalua g.893 4,547 8.4H4 0.089 0.069 0.026 6.13¢ 0.1 0.11% 9.01% G,08¢ 9.0
RS CRROR .50 4.744 1.027 1.19% 1.987 A8 1.439 1.439 1.4 1.472 1.431) 1,443
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE

(Extrapolated) - PROTOCOL TF3

s 4
_ SFID (extrapolated
2 _® Tromodal HC 150mg potated
1
& _Tomadeinct loomg Treatment 3-hour §-hour
¢ Framodel M) 28my
13 v Tramagot MCI 30mg TR 150mg 1.44( 2.19) 3.56( ¢.30)
X Codeine 504 §0mg TR 100mg 1.07( 1,63} 2.26( 3.27)
e tseniiendhenaiing TR 7T5mg 0.79( 2,11} 2.09( 4.23)
DRIGEIBE TR 50mg 0.78( 1.76) 1.99¢ 3,51}
| CO 60mg 1.62( 1 76) 2.27( 3.5}
- Placabo 0.51( 1.51) 1.19¢ 2.7
g P-Value 0.327 0.123
3
ll.......-l...ll...\-......-..l- RM5 ERROR 1.838 3.6339
o3 b -
.Ils‘rﬂ s
1EmarT
n““o mi'rnumwwmmclna
e, gt F G G,y O
ﬁ --.u .q....n
-] ﬁl! h.‘o.-'llo'|.|-c||||t||-u---cnn-r-n-naa-v-..c-.nn. .m
[ ] ] 2 3 4 ] L] Y [ ] ] 19
Hour of Theropy Assestment Time-Points ({n hours)
Trestoant 1/4 12 1 4 3 4 3 ¢ ? [ [] 18
TA 150mg 0,03(0.54} +.03¢0.€7) 0.26(0.87) 0.43(2.%8) am:.”?-: om“.”?.! omuna.a: J”:P.t omn._o..: J.M:?..: on.mz_no.u: nT:.MPa:
3 1 3 »” ) R
TR 100mg -~ 02(3.42} 0.10(5.58) £.2004.7%) 0.43(0.48) 0.46(0.67} omu.m..: oww:o.uc ou:n (13] cmw:o..: ouw:a £6) on.w-nu.us .,h.w:hu.;_
43 3] 41 3} 20 Ad .
TR 75mg  0.0540.50) 0,10(0.81: 0.15(1.80) 0.30¢0.8%) n:...,“..: o.mr?-: Pu:?u: o.._:o 1} ?woa.:_ o.wzm..: o.mzw.,; P.ﬁ:u.a:
40 40 40 1 n 12 A3 1 4
TR SOwp  0.0310.49) -.GB40.65) 0.05(0.72) 0.33(0.74) 0.44(0.5%) 0.44(0.72) om:?:_ nmwzo.;_ e.wzo.;. Pw:“;: o..u:n N o.wr“.:_
n k1 kT : s 14A8
€0 Ktmg .w“u_o.n: 0.100(0.71) 6,18¢0.84) 0,.50¢0.68) 0.43(0.71) nmﬂu.:, omz?w: o;Se ) omuzo._: a.uzu.-: o.hh B owmﬂ .40)
4 49 40 29 ; B
flacebo ..“.S.at .0000. 86 O 0B(B.76) 0.13(0,73) 0.23/%.48) C.2000.527 &.25(0.58) __83 $3) 0.23(0.53) §.2009.5¢ o.zn 2 Pmru;:
4 40 49 td) 11 P ’ ? e 5
0046
[N 0.885 4.781 2.440 0.458% 6,032 0,050 0.18? 8.121 0.07¢ 0.038 0.035
!u.MuP- 0.539 0.67¢ 8.831 8.770 8.708 6722 0.7 0.72! 0.102 9.737 0.738 0.74¢
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CUMULATIVE DATA OF PATIELNTS-IN-THE-TRIAL - PROTOCOL TF3
Cumulalive Percent of Palients Terminaling Pramaturaely
100 ﬁ
sl
....0 ....... m.
s b .,.0.:..:0::._.0..:.. M..: ..”\qu
———— s T
a e kllb[’.l}"
70 & : .
LS .
60 .\.
3¢ \\.-[I'-\
.m & Tromadgol BCH 150mg
£ &0 b
3 & Tramadol HCY 100mg
w b ¢ Tremadol HCI 75my
v Tramaael HC! 50mg
0k
. I Codeine S04 60mg
' e - st | o - S s
0§ ' .n. n.__on.,oo ............
.
”
ol &
g 4 | ? L) ¢ i0 1
Hour of Theropy
Rusber of Psttants 1n Study at Time-Obtearvation Poimt
Treatnent 1-hour 2-hour Y-hour 4-hour 6-hour 7-hour §-hour 10-hour
TR 150mg  JI9(100.0F) 37( 94.9K) 24 61.5%) 19( 48.2%) 100 45.2%) 180 46.2%) 1&( 41.0%) 14 35.9%)
TR 100mg  41(100.08) 33 80.5%) 20 48.4%) 16( 19.0%) 110 26.8L) 11 26.6%) 11{ 26.8%) 11 26.8%)
TR Jimg 400100.0%) 20( 75.0%) 190 47.5%) 12{ 30.0%! 100 25.0%) 9L 22.5%) 9 22.5%) 6
TR SOmg 394100.0%) 00 76.9%) 17 43.63) 140 35.9%) 11¢ 26,28 9¢ 23.1%8) % 2).1%) T
€0 60mg 400100.0%K) 29¢ T72.5%) 18C 37.5%) 13( 32.%%) 114 27.8%) 100 25.0%)  9{ 22.5%) M
Placede 400100.0%) 29 72.8%) 11C 27.5%) T7{ 17.%%) T 17.5%8) I 12.8%) M 17.5%) 5¢
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| MEAN SCORES QF PAIN RELIEF COMBIMED WITH PAIN INTENSITY O[FFERENCE

(Extrapolated) - PROTOCOL TF3

SRRIDC (extrapalatad)

3 & Yamadel HC) 150mg
' A tomedel HCI 100mg Treatment 3=~hour §€-hour
% Tramaodot KO T3mg
+3 9 Tramudel HCI 50mg TR 150mg 5.16( $.33) 11.75({11.46}
~v TR 100mg J.98( 4.41; 7.93( 9.72)
._. X _Codelne 504 60mp TR 15mg 3.23¢ 4.0} 6.78410.,62)
£ 8 Pocene TR 50mg 1,40( ¢.74) 7.3%5(30.21)
e e €O $0mg 3.05( 4.8 T.85(10.54)
- .uﬁ. rlacebo 2.33( 3.%4) 4.58( 8,88
N
% P-Value 0.161 0.075
M i RMS ZRROR 4.687 10.265
£ st
] i IIIII.-...-J »
w 1+ .\ [ . ——g .........-.llu
13 L n\-v_.’...l»
h \ - N'./i \b
o — iolb'bmu“blw
LI 37 a. .v‘QHJUI.
| V. T g O g pe g e .
o3 r - oo @
§ - 4
P . . . R s . _
3 ! 1 ) . 3 * 8y w
Hour of Thera,
NEAN SCORLY GF PAIR RELIEF CORBIWED WITW PALR INTERSTYY BIFFERENCE (Cxtrepalated)
Assostaant Time-Points (1 Moyrs?
Trestment 14 1t 1 H 1 4 [ [ H [] [] 10
TR 160me 0.41(0.81) D.44(1.173 1. 4ML1.00) 1.902.19) L. PRML.28) TOMT.0) Z.16(2.341 2.0302.41) 2.1002.89F R.21{2.73) 2.05(2.47) §.95(F.49}
3 n kL 37 24 A 19 & 14 )} ] 13 14 i€ A 14
TH 100wmg O.34¢0.82F O0.200).26) O0.9501.60) 1.68{1.78) 1.B6(2.01) 1.S142.08) 1.2412.03) 1.200(2.08) 1.23{2.08) 1.20(2.08) 1.22t2.13) 1.31.3%
41 [} 1 % A 14 A3 14 11 1 11 11
T8 Memg 0.4511.04) {1.62) 0.98¢ 1.07c0. 860 1.2002.07) 1.1742.08) L. 2042.28) 1,IT(E.19F O.98¢1.85) 1.00(2.0)) 0.700).98}
1% 4@ kL] 17 8 1z 3 10 H:J 1] ] ]
TR S0mg  0.28(0.891 O.49(1.307 O0.8711.83) 1.23(1.98) 1.4MZ.08) 1L.AMTO4) 130200 1.2042.28) 1.0812.00) E.1X(2.18) 1.0MM2.21) !.00c2.21)
1 » . £ 17 A8 it Al 3 1 L] L) | N ?
O 40mg  0.20C1.247 S.6S01. 402 1ML, 77) 1.701.88)  EL4MMELEES L4021 LL2MIELDE)  L.2002.08) 1ATHR.2) 1.6 L1240 1.DY2.am
@ ) » 4 ] is A8 13 b 13 11 10 ? A > 7
Pleceds  0.45{1.08) O0.8201.11) O.70{1.68) G, 93(1.€73 O.7¢(1.4)) O.$B11.655 O9.83(1.00) O.7S(1.72% Q.I18¢Ci.72) O.7011.88) 0.%001.40) 0.52(1.4%)
@ L1 40 e ] 11 8 I ] H H 7 H | H
P-Yalue 0.9%4 9.71% 0.33 6.168 0.046 0.03¢ 9.14y 6.120 0.00) 0.084 0.042 0.0%8
ARS ERAOR | .O004 1.3%2 1.77% 1.088 .0 2,009 2.044 1.140 2.108 1.1%1 r.18] raan
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PROTOCOL TF3

Approximated Onset of Pain Relief

{minutes)

Treatnent Hean Lower 95% CL Upper 95% CL
TR 150mg 69 37 478

TR 100mg 38 26 77

TR 75mg 36 22 95

TR 50mg 62 33 414

CO0 50mg 45 27 164
Placebo 57 34 172

Approximated Duration of Pain Relief
(hours:minutes)

Treatument Mean Lower 95% CL  Upper 95% CL
TR 150mg 3:35 2:40 9:30

TR 100mg 2:50 2:20 4:20

TR 75mg 2:40 2:05 3:30

TR S0mg 2:40 2:10 3:50

C0 60mg 2:30 2:0C 2:55
Placebo 2:20 2:00 2:45
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i
Tramadol Protocol TF3 " 11:13 Friday, June 3, 1994
Cemcgraphic Frequencies and Means
Surglical
_Sex_ Race Baselina Pain Procedure _Reason for Disconti{nuation_
Mean Mean Dental Patlent Protocol

Drug M F wht Blk Oth Age Welght None Slight Moderates Sevare Surgery Choice Violation Other
Tramadol /50 MG 16 23 30 4 5 2%.21 157,10 0 0 26 13 9 2 a o
Tramadol 00 MG 20 21 2 1 8 22.93 150.54 0 0 27 it 41 0 o C
Tramadol 75 MG 17 23 33 1 & 25.35 162.50 om 0 27 13 40 z 0 0
Tramadol 50 MG 20 19 27 3 3 23,46 157,54 0, 0 26 13 39 2 0 G
Codeine £O4 18 22 34 4 2 25.3% 147,710 0, G 26 14 40 2 o G
Placebo 23 17 33 0 7 2Z24.88 150,74 0 v} 27 13 41 1 0 o

AT

This display includes all patients, including those who were not Included in the analyals.
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Study: TG Pain Modet: Dentat
: Study Design: ti, sd, db, r, p°
Duration: 6 hours
Tx:Tramadol (TR) 100 and 50 mg
Aspirin 650 mg /Codeine Phosphate 60 mg
(ASA/codeine)
Cogeine Sulfate 60 mg) (Codeine)
Placebo »

I - - 3

This was a two investigator, randomized, double-bling, single-dose, paraliel group, outpatient
study of tramadol hydrochloride 100 mg and 50 mg (tramadol}, aspirin 650 mg with codeine
phosphate 60 mg (ASA/codeine), codeine sulfate 60 mg (codeine) and placebo in patients with
moderate or severe baseline pain following exiraction of third molars.

TR 100 mg: 49 pls. ASA/Codeine: 42 pis. Codeine: 33 pis. Ptacebo: 27 pts.
TR 50 mg: 49 pts.

Time-observation points: 0.5, 1, 2, 3, 4, 5, and 6 hours
Remedication allowed: None before 60 minutes after study drug administration.
Rescue medication: Not specified

ti = fwo investigatcs; sd = single-dose; db = double-blind; r = randomized; p = parallei

NOTE: The followirg descriptions rel:le only to this synopsis format as other vaiiables were included
in the compiete analysis and report.

Q! the 200 patients enrolled, 182 {96.0%) completed the study either by finishing the 6-hour
protoco! or by receiving a rescue analgesic, seven patients (3.5%) discontinued the study
prematurely and one patient (0.5%) was lost to follow-up. Cne ASA/codeine-treated patient was lost
to follow-up with no eflicacy and salety data recorded, ard theretore this patient did not contribute
data for the analyses of demographic characteristics, efficacy and salety.

ASA/codeine was statistically superior to placebo with respect to all efficacy variables. Codeine was

numerically favored over placebo with respect o all efficacy variables, although this was not

statistically signiticant. Tramadoi 100 mg was statistically superior to placebo with raspect to TOTPAR

(Total Pain Relief, sumof 0 - 3 and 0 - § hour scores), SPID (Sum of the Pain Intensity Difference; 0 -

3 and 0 - 6 hour scores) and time to remedicition. Tramadol 59 mg was numerically favored over o
placebo with respect to afl efficacy variables, but was statistically superior 1o placebo only with respect

to time to remedication.

Comparing thic four active treatment grops with respect to all efficacy variables, iramadol 160 mg and
ASA/codeine were numerically superior to the other treatments. These two treatmentz were hot
statistically different with respect 1o 2ny etficacy variable except TOTPAR (sum of 0 - 3 hour scores),
where ASA/codeine was statisticaily superior to tramadol 100 mg. Mean “OTPAR scoies favored
ASA/codeine over tramadol 100 mg and tramadol 50 mg over codeine during both time intervals.
Tramadol 50 mg and codeine were nct statistically different during either time interval. Mean SPID
scores favored ASA/codeine over tramadol 100 mg during the: 0 - 3 hour time interval, while framadol !
100 mg was favored over ASA/codeine during the 0 - 6 hour ‘ime interval. Mean SPID scores favored

tramgg,cxl 50 mg over codeine during both time periods, atiugh this was not statistically significant.

”»
This study showed model sensitivity, and tramadc! 100 my provided pain reliet statistically superior to

that of placebo. In this study, the crder of relative efficacy over all variables was ASA/codeine >
trainadol 100 mg > tramadol 50 mg > codeine > placebe.
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Mean Foin Ralief

MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTQCOL TG

4 Tramado! HCI 100ma

_ T Tramago! HOI 50my
M I_Codeine 504 57my TOTPAR (extrapolated)
+r .“.. pm»muo\nmmu.u.mc .
| 0 Plocebs . Treatment 3-hous 6-hour
M T TR 160mg 3.200 3.27) 8 6.22( 7.49) A8
; " TR S0mg £.67( 2.86) BC 4.76( 6.12) ABC
: . ASA/CQD 4.77¢ 2.91) A 6.891 5.37) A
: N ", C0 60mg 2.349( 2.45) BC 3.67( 4.37) BC
w . e Placebo 1.430 1.9y ¢ 2.460 3,85 ¢
- .
., P-VALUE 0.000 9.512
- \ A AT RMS ERRGR 2.817 5.851
' A - ] A
.a. AN T~-- Hein
- o . .Mll-.uIiN —_—
8 g
] M 3 4 5 L
Hour of Therogy
Assessment Time-Points {(in heours)
Treatment i/2 1 Z 3 4 5 &
TR 100mg 0.92{1.17) 1.206(1.21) 1,100(1.29) 1.04(1.41) 1.06{(1.53) 1.06(1.60) 0©.90(1.56)
49 49 B 42 B 25 AB 20 17 13
TR §0mg  0.82(0.97) 1.22(1.28) 0.90(1.12) 0.76(1.15) ©.65{1,25) 0.71(1.37) O.71(1.41)
49 49 B 41 B8C 3¢ BE 18 1% 14
ASA/COD  1,24(1,11) 1.95(1.20) 1.85{1.24) 1.32(1.31) 0.90(1.28) 0.63{1.22y 0.59(1.1&)
41 41 A 4C A 29 A 19 13 10 -
CO 60mg 0.85¢(0.97) 1.,27(¢1.24) 90.85¢1.06) O0.48(0.24) 0,52(0.97) 0.42¢(0.90) 10.33(0.78)
33 33 B 27 BC 13 ¢ 10 1 6
Placebo 0.52(0.80) 0.63(1.04) ¢.44(0.80) 0.41(0.80) 0.37(0.88) 0.33¢1.00) 0.33¢1.00)
27 21 ¢ 16 g C 6 4 4
P-VALUE 0.076 0.000 0.000 0.004 0.113 0.113 p.228
RMS ERROR  1.034 1.178 1.147 1.18% 1,282 1.293 1.272
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TG

“_. A Trarmadol HCI 100min
. _ = Tromadel ! S0my SPID (extrapolated)
X . X Codeine 504 50myg
] A it armmde =
> s . 3NS50 Codainetn Treatment 3-hour 6-hour
i a .v_.n._.n.co
i .
TR 100mg 0.86( 2.12) AB 2.27( 4.25) A
s TR 50mg 0.830 1.73) BC 1.47{ 3.28) AB
o : ASA/COD 1.52{ 1.86) A 2.211 2.87) A
& u €O 60mg 0.41{ 1.46) BC 0.56{ 1.75) &
G L o Placebo 0.06¢ 1.0 C 0.39( 1.73) B
@ ! ER
4 os P-YALUE 0.009 0.025
. - ’ MescanaM ———— 7
| .,Nu »u\\» h'/5 RMS ERROR 1,752 3.121
, o] h \ o-xu — e ™
p W Iln.\l...ﬂ-l
| e g Nt o = Thraest i
o} .,wln.ﬁ et .n..u.gﬂ Ll SR “-”.-J.MN......-‘.-J.H.”I..,;'.H....'.-'II X
L ;
o 3 . T
Rour of Therapy
Assessment Time-Points (in hours)
Treatment 1/2 i 2 3 4 5 6
TR 100mg 0.22(0.69) 0.31(0.82) 0.20(D.36) 0.39(0.86) 0.49(0.89) 0.51(D.84) 0.41(0.81)
49 49 8¢ 42 25 AB 20 A 17 A 13
TR SGmg 0.20¢0.61) 0.41(0.81) O0C.14¢0.76) O0.18(0.75) 0.24:0.63) 0 29{0.68) 0.31(0.74;
49 49 B 4] 30 ABC 18 AB 15 AB 15
ASA/COD  0.32(0.72) 0.768{0.69) 0.49(0.93) 0.49(0.71) G.22{0.5%8) 0.17(0.54) 0.20(0.51!
41 41 A 40 29 A 19 AB 13 8 10 -
CO0 60mg 0.21¢0.55) 0.36{(0.70) 0.09(0.80) 0.03(0.47) 0.06(0.43)y 0.06(0.24) 0.02¢0.1/)}
») . 33 33 B 27 13 ¢ 10 B 7 B
Placebo « 0400.44) 0.0000.55) -.04{(0,.59) G.11(0.42) 0.07¢3.38* 0.11(0.42} 0.15(0.53)
] 27 27 ¢ 16 g8 BC & B 4 8 4
) P-VALUE 0.252 0.001 0.104 g.026 0.024 0.009 ¢.080
35 RHS ERROR 0.625 0.742 0.837 £.699 0.658 0.620 7,630
2
b=
—e, ke — - _ & - —_
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL TG

Cumulgtive Percent of Patients Termincting Prematureiy

ca r
L]
) 20 +
e
80
73
50
3
v
E
EaN
m 40 P
3
W
138
0 b o Yramoadol HCI 100m3
v Tromadol HC! 50mg
10 ﬁ I Codeina S04 60mg
o f M ASAESD/CodeinesD
., . ' o Placebo
9 1 2 3 4 3 5 ’
riaur of Therapy
Humber of Patients in Siuvdy at Time-Observation Point
Treatment 1-hour 2-hour 3-hour 4-tour 5-hour §-hour

TR 100mg  43(100.0%) 42( 85.7%) 25( S1.0%) 20( 43.C0x) 17( 34.7%) 13( 26.5%)

TR 50mg 49(100.0%) 4I( 83.7%) 30C 61.2%) 184 36.7%) 15( 30.6%) 15¢ 30.¢%)
ASA/CO0 41(100.6%) 40( 97.6%) 29(¢ 70.7%) 19( 46,3%F 13{ 31.7%) 10( 24.4%;
£0 60mg 33{100.0%) 27( B1.8%) 13( 29.4%) 10( 30.3. 7¢ 21.2%) 6( 18.2%)
Placebo 27(100.0%) 16( 59.3%) B( 29.6%) 6( 22.2%) 4{ 14.8%) 4( 14.8%)

Y
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MEAN SCORES OF PAIN RELIEF

COMBINED WITH PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCCL TG

5.3 A Yramadol HC 100mg
. ¥ Tramado! HCI $0mg SPRID {extrapolated)
. b 4 n.oao_ao S04 60mg
v %l M ASABSO/Codeines0
o Preee T Treatment 3-hour &-hour
WL s e,
g
+ YA} TR 100me 4 060 £,22) 8 8.49(11.50) A
< ! Tk SOmg 3.31C 4.34) BC 6.22( 9.20) 4B
M. u.ﬁ ASHCO0 6.29¢ 4.54) A 9.10¢ 7.91) A
e " CC 60mg 2.60( 3.68)7 8C £.2305.72) B
‘8 i Placeto 1.48( 2.46) c 2.85¢( 5.15) B
L 28 §o
s ", P-VALUE 0.000 ¢.012
& 2f ; : RMS ERROR 4.325 8.687
3 / "
13 - L H “ﬂva.l‘bl.llllb
\ Pl.‘l\lt_r vc.x /.b
A . .
T v /m.llllalllo\\‘.... 7 v
/ .x--DOIx
os + g O, MR = X
I e ..o......l.lm_
0 1 ) z 1 i i : ] }
0 1 ) 3 ¢ H 3 ;
Hour of Theropy
Assessment Time-Points (fn hours)
Treatment 172 1 2 3 4 ) ) &
TR 100mg 1.14(1.73) 1.91(1.93) 1.31(2.16) 1.43(2.20) 1.55¢2.37) 1.57(2.41) 1.,31(2.30)
49 49 B 42 8 25 AB 20 17 A 13
TR S0mg 1.02¢(1.38) 1.63(1.97) 1.C4{1.77; (0.94(1.80) 0.90(1.82) 1.00¢2.02) 1.02¢(2.12)
49 13 B 41 8C 33 B¢ 18 15 AB 14
ASA/COD 1.56(1.68) 2.73(1.75) 2.34(2.07) 1.B0(1.93) 1.22(1.BS5) O.tJ{1.68) ©0.7B(1.62)
41 41 A A0 A 29 A 19 13 AB 10
€O 60mg 1.06(1.39) 1.64(1.56) 0,5%4{1.73) 0.52(1.28) O0.58(1.30) 0.48(1.06} 0.36¢0.50}
13 33 B 2?7 BC 12 ¢ 16 7 8 6 ...
Placebo D.48(1.09) 0.63(1.47) 0.41(1.05) 0.52(0.98) C.44(1,19) 0.44{1.40; ©0.48(1.50;
27 27 ¢ 16 ¢ 8 C é 4 B 4
P-YALUE 0.07% 0.000 0.060 0.005 0.057 G.048 0.149
RMS ERROR  1.50Q2 1.787 1.858 1.776 1.839 1.863 1.B43
A
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PROTOCCL TG

Approximated Onset of Pain Relief

iminutes)

Treatment Mean Lower 495% CL Upper 95% CL
TR 100mg 26 18 46

TR 50mg 30 22 49
ASA/COD 19 14 29

€0 60mg 28 19 52
Placebo 62 33 476

Approximated ocﬂmﬁAmz of Pain Relief
(hours:minutes)

Treatment Mean Lower 95% CL Upper 95% CL
TR 100nmg 2:55 2:30 4:25

TR S0mg 3:15 2:35 3:50
ASA/COD 3:40 3:60 4:35

€0 60mg 2:35 2:10 3:20
Piacebo 2:05 1:35 2:45
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Tramacdcl 100 M3
Tramadol 50 MG
Codeine 504

ASA / Todeine
Placebo

_Sex_
M F
16 33
21 29
16 17
22 20
19 17

This display includes all patients,

____Race
Wht Blk
45 3
47 1
32 0
40 1
24 1

ath

Maan
Age

24.76
24.34
21.70
T3, 64
24,96

o

3I-JUN-1994 13:40 Page 1

Tramadol Protecel TG

Demographlc Frequencies and Means

Mean

Weight

Baseline Paln

—r——— —

None S§light Moderate Severe

0 50 9
G 41 9
4 27 6
c g 4
0 21 6

including those who were not

13:40 Friday, June 3, 13954

Surgical
Procedure  Reascn for Discontinuation
Dental Ady Patient Profocol

Surgery Exp Cholce Viclation Other
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Study: TH Pain Model: Dental
niactinatare- Study Design: mi, sq, db, r, p*
Duration: 8 hours
Tx: Tramadol (TR) 100 and 50 mg
Aspirin 650 mg/Codeine Phosphate 60 mq
(ASA/Codeine)
Codeine Suifate 60 mg (Codeme)
Placebo

e

A multiple investigator, randomized, double-biind, single-dose, parallel greup, oufbatient study
of tramadol hydrochloride, ASA/codeine, codeine and placebo in patients with moderate or
severe baseline pain following extraction of third molars.

TR 100 mg: 51 pis. ASA/Codeine: 51 pts. Codeine: 50 pts. Placebo: 50 pts.
TR 50 mg: 48 pis.

Time-observation points: 0.5, 1, 2, 3, 4, 5, 6, 7, and B hours
Remedication allowed: None before 60 minutes after study drug administration.
Rescue medication: Not specified

* mi = muttiple investigator; sd = single-dose; db = double-blind; r = randomized: p = paratiel

NOTE: The following descnptions relate only to this synoupsis format as other variables were
included in the compfete analysis and report.

Of the 250 patients enrolled, 244 (98%) completed the siudy by either finishing the 8-hour protocol
or by receiving a rescue analgesic, and six patients (2%) discontinued the study prematurefy.
Three patients wera excluded from the analyses of efticacy: one tramadol 50 mg patient for a
significant protocol viotation and two codeine patients for not completing one hour (6G minutes) of
evaluation.

ASA/codeine was statistically superior to placebo with respect to all efticacy vanables. Codeine
was numerically favored over placebo with respect 10 ali efficacy variables, but was statistically
supenor jo placebo with respect to TOTFAR (Total Pain Relief; sumof 0 - 3 and 0 - 4 hour scores)
and time to remedication. Tramado! 100 1ng was statistically superior 10 placebo with respect to
all efficacy variable:s. Tramadol 50 mg was numerically favored over placebo with respect to all
efticacy variables, tut was statistically superior to placebo only with respect to SPID (0 - 6 hour
scores). A significant tramadof does-response was observed for all ot the efficacy vanables.

Cornpanng the fou- active treatment groups with respect to ali efficacy varables, tramadol 100 mg
and ASA/codeine were numerically superior 10 the other treatments. These two treatments were
statistically different with respect to TOTPAR (sum of 0 - 3 hour scores) and SPID (Sum of the Pain
intensity Ditference; 0 - 3 hour scores). Mean TOTPAR scores numerically favored codeine over
tramado! 50 mg during the 0 - 3 and 0 - 4 hour time intervais, while tramadot 50 mg was {avored
over codeine durnng the 0 - 6 and 0 - 8 hour lime intervais. These two treatments were hot
statistically different with respect to TOTPAR scores. Mean SPID scores numerically tavored
trarnadol 50 mg over codeine during all four time periods, atthough this was not statistically
significant. The time to remedication tor al) active treatment grmups was not statistically ditterent.

This study showed medel sensitivity, and tramado! 100 mg provided statistically superior pain refief
tothat-af placebo. in this study, the order of relative eticacy over ail variables was ASA/codsine
and trathadol 100 mg > tramacol 50 mg > codeine > placebo. in comparing tramadol 100 mg and
ASAicodeine, ASAJcodeinie had statistically significantly superior pain relief initially (0 - 3 hours).
However, the overall profile of pain relief (0 - 8 hours) suggests a more prolonged eftect for
tramadol 100 mg over the entire study.
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TH

TOTPAR (extrapolated}

‘e, 4 Trermedel Nl 0OmMy
¥ amodel HCI S0myg
Hlnn.li-._.-lwlou,wa.l Treatment i-haurx 6-hour
’.lo
) 2 Rosshe TR 100mg 4.55( 3,25) B 8.51( 7.01) A
! . TR 50mg 2.50( 2,76) co 5.31( 5.97) B
1 : «u ASA/COD 5.99{ 2.78) A B.95( 5.87) A
: A €O 60mg 3.24¢ 2.12) c £.24( 6.05) B
W F M ?lacebo 2.00{ 2.14) D  3.34{ 4.51) B
Do~ *
" L
M Ty FOLY P-VALUE 0.000 0.000
a RMS ERROR 2,837 5.939
z .
4/, “ L Sl
M ¢ /.nl.ljr -oo /
1 IQ/"O. ota '-ll-ll—.
2 ..... QVQIJI-.QP-DQI .
£ " . od/
o 9-.. . v Y
g L
os | Qg o B, k
G gy ;
st od -y A e n Y A A, 4
-] ] 1 3 4 ] L 3 1] L ]
Hour of Theropy
Assessment Time-Points (in hours)
Treatment 1/2 1 F4 k] 4 5 § 7 8
TR 100mg 1.2000.96) 1.6741.71) 1.59(1.24) 1.53(1.39) 1.45(1.43) 1.25(1.43) 1.25(1.47) 1.00(1.39) 0.94(1.41)
51 AB 51 B i B 37 A 33 A 2% A 27 A 21 A 19 A
TR S0mg  0.94(0.87) 1.21¢1.06) 1.00(1.06) 0.83(1.13) 0.83(1.29) 0.81(1.38) O0.77(1.42) 0.66(1.36) 0.57(¢1.28)
= 47 BC 47 € 3% €D 24 B¢ 13 8 16 ABC 12 B 10 AB - "7 9 AR
) ASA/COD  1.55(1.124) 2.35(1.1%) 2.24().14) 1.80(1.30) 1.37(1.36) 0.98(i.32) 0.61(1.20) 0.41(1.08) 0.39(]1.9%6)
51 A §1 A 48 A 44 A 37 A 23 AR 14 8 9 B 7 8
- CO 60mp  0.85(0.97) 1.29(1.11) 1.13(1.14) 1.C4¢1.29) 0.79(1.15) 0.69(1.19) 0.52(1.03) 0.44{0.99) 0.33¢0.97)
48 BC 48 40 C 30 & 23 B 18 8C 14 8 10 B8 6 8
- Placebe 0.62(0.78) 0.94(0.84) 0.68(0.87) 3.54(0.89) 0.50{0.99) 0.,44(0.,93) 0.40¢0.95) 0.32(0.91) 0.34{(0.94)
) 5 ¢ 50 ¢ 32 0 206 ¢ 1) B 12 ¢ % B ] B 1 B
- P-YALUE 0.000 0.000 ¢.000 0.000 p.000 0.020 0.006 g.027 0.041
NS ERROR 0,952 1.059 1.088 i.212 1.25%6 1.261 1.230 1.160 1.147




. MEAN SCORES OF PAIN INTENSITY DIFFERENCE {Extrapolated) - PROTOCOL TH
n 1 . 4 Temadd HO VOMy
* ‘. - oy SPID (extrapclated)
X _Cadeine $04 $0me
sl - & u830 R Treatment J~hour €-hour
T . TR 100mgq 1.75¢ 1.63) B 3.47( 3.235) AR
.. TR 50mg 1.12¢ 1.83) nc 2.28( ..67) BC
P ASA/COD 2.71¢( 2.07) A 3.84( 3.52) A
L : : CO 60mg 1.04( 2.08) BC 1.90( 3,41) ch
£ ;/ Placebo 0.43( 1.29) c 0.97( 2.49) o
m 5 .:l.-.l_i.x... P-VALUE 0.000 0.000
osl -Ir...............\l./ RMS ERROR 1,796 3,309
H”d Clldl-l-h!m.lll §——
- “\u l‘.lbl..ﬂl;ﬂ””/ﬂl‘tﬂ
o - m
W w
T A
MHowr of Therapy
Asssssment Time-Points (in ursg)
Treatment 172 1 2 3 4 5 6 7 8
TR 100mg 0.37(0.60) 0.65(0.72) 0.65(0.69) 0.59¢0.78) 0.59¢0.75) 0.55¢0.76) 0.59(0.75) 0.43(0.70) 0.43(0.73)
s1 3 LY B T | 37 AB 33 A 29 27 A 21 19
TR 50mg  0.34(0.87) 0.4010.77) 0.36(0.76) 0.38{0.64) 0.38(0.77) 0.40(0.80) 0.3B(0.77) (.32¢0.73) 0.28{0.71)
A7 8 47 8C 35 8¢ 24 &8¢ 19 AB 16 12 AS 10 SR,
O ASA/COD 0.67(0.74) 1.14(0.85) 1.08(0.84) 0.73¢(0.90) 0.51(0.86) 0.37(0.69) 0.25(0.59) 0.18(%.52) 0.18(0.52)
o §1 A §1 A 43 A 4 A 37 A 22 14 B $ 7
CO 60mg 0.21(0.82) 0.46(0.85) 0.38(0.73) 0.33(0.75) 0.33¢0.60) 0.21(0.62) 0.21¢0.50) 0.17¢0.48) 0.12(0.52)
- 48 B 48 40 8C 30 BC 23 AB 16 14 B 10 €
Placebo 0.10(0.61) 0.24(0.68) 0.14(0.61) 0.12¢0.52) 0.18¢(0.%2) 0.20(0.49) 0.16(0.47) ©.16(0.51) 0.16{0.51)
m 5¢ 8 5¢ € 32 ¢ 0 C 13 8 12 9 8 7 7
no P-YALUE 0.0C1 0.000 0.000 0.000 0.643 0.13¢4 0.006 0.086 0.120
RMS ERROR  0.693 0.172 68.131 0,728 0. 711 0.681 0.629 0,554 0.605
. e - e e N e —_
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Cumnuilative Percent of Patisnly Termingling Pramaoturaly

CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL TH

o
"
an
rc
%0
QJ
g%
.M 40
3
O
30
20 A Tramodal HCH _QD\JO
7 Tramodgo!) H{I uo..:.o
10 I Codaing S04 €0mg
o .r. ASASB50/Coaeines0 .
9 FPlocesa
o 1 2 3 4 LY — 1 p
Hour of Therapy
Number of Patients in Study at Time-Observation Point
Trestment 1-hour 2-hour 3-hour 4 -hour 5-hour 6-hour ?-hour 8-houyr
TR 100mg- S51¢100.0%) 44¢ B6.3%) 3IBL 74.5%) 33( 64.7%) 29 56.9%) 27( 52.9%) 21 41.2%) 15{ 29.4%)
TR 50mg 47(100.0%) 35¢ 74.5%) 240 51.1%) 19C 40.4%) 16( 24.0%) 12¢ 25.%%) 10 21.3%) 9(-19%9.1%)
ASA/COD 51¢100.0%) 48¢ 94.1%, 44( B56.3%) I7( 72.%%) 23( 45.1%) 14{ 27.%5%) 9¢ 17.6%) 7¢ 13.7%)
€0 60mg 48(100.0%) 4AO( B3.3%) 30C 62.5%) 23( 47.9%) 18¢ 37.5%) 14( 29.2%5 i0¢ 20.8%) &{ 12.5%)
Placebo 50(100.0%) J32( 64.0%) 20{ 40.0%) 13{ 26.0%) 12( 24.0%) 9¢ 18.0%) T( 14.0%) 7¢( 14.0%)
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MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Exirapotated) - PRCTOCOL TH

SPRID (extrapolated)

4# 13 ﬁ 4 Yromodel HCI 100my
s b ¥ Tremeded HCI 50my
..ntlaitllnuloalao.h-.l Treatment 3-hour 6-hour
“r 2250000/ Cogunedo
® Pocese
st - TR 100mg 6.29( 4.63) B 11.98¢{ 9.97) A
m TR 50mg 4.02( 4.43) cD T.6C( 3. 45) B
+ 33} M., ASA/COD 8.70( 4,61} A 12.79( 9.11) A
. it CO 60mg 4.28( 4.89) <cC 7.14( 9.15) B
M 1 Placebo 2.43( 3.22) D 4.31{ 6.79) B
F PN “ P-VALUE 0.000 0.000
s N A ™ RMS ERROR 4.392 8.95%
32 f Pl-}
w ﬁl] “..I-/&l-ln/
s . x .,
\ﬂ./..ﬂ”“yﬂ‘.ll“f‘ D.il.'b
1 .\ /.../ 'P.lln -.v nlﬂ'lr-
- o...s..n-i...n .n.."u.- M
o} T8 eean, ..rmlltw. .
¢ —b e, b, A i L 3 " " _.— C.q
L N ! '
Hour of Therapy
Assessment Time-Points (in hours)
Trestment 172 1 2 3 { s [ 7 8
TR 100mg 1.57(1.45) 2.31(1.73} 2.24(1.81) 2.12(2.05) 2.04(2.10) 1.80{2.09) 3.84(2.16) 1.43(2.01) 1.37(2.0")
51 B 1 ) “4 3 37 A A 25 A A 21 A 1y A
TR S0se  1.28(1.44) 1.62(1.7%) 1.36(1.74) 1.21¢1.69) 1.21{2.01) 1.21¢2.14) 1.15(2.16) 0.98(¢2.06) 0.85{1.%37)
47 B¢ 41 ¢ 35 ¢ FZ I | 19 M 16 AR 12 AB 10 A8 e AB
ASA/CCY  2.2201.77) 3.49(1.90) 3.31(1.88) 2.53(2.10) 1.88(2.13) 1.35(1.96) N.B6(1.7s> 0.59(1.58) -0:57(1.5%)
51 A 81 A 48 A 44 A 37 A8 23 AB 14 8 9 8 7 8
€O 60mg 1.06(1.68) 1.75(1.82) 1.50(1.76) 1.38¢1.93) 1.13(1.68) 1.00¢1.76) 0.73(1.50) 0.60¢L.41) 0.50{1.47)
48 € 48 0C 40 ¢ 0 8 23 ¢ 18 B 14 B 10 8 6 B
Placebo 0.72(1.2%) 1.18(1.37) 0.82(1.37) 0©.66¢(1.32) 0.68(1.46) 0.64(1.40) 0.56(1.39) O0.48(1.40) 0©.50{1.43}
50 € 50 ¢ 3 ¢ 20 8 13 ¢ 12 8 9 B 7 8 7 8
P-VALUE 0.000 0.000 0.000 0.009 g.002 0.035 0.00§ 0.035 ¢.053
RMS ERROR  1.5%7 1.722 1721 1.843 1.8¢7 1.886 1.821 1.715 1.719
;br - - — —
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Approximated Onset of Pain Relief

PROTOCOL TH

{minutss)

Treatment Mean Lower 95% CL Upper 95% CL
TR 100mg 19 16 26
TR 50mg 24 18 35
ASA/COD 14 11 i7
€0 60mng 28 19 52
Placeby 42 28 85
i
Approximated Ouration of Pain Relief
{hours:minutes)
Treatment Mean Lower 95% CL  Upper 95% CL
TR 100mg 6:00 3:45 7:10
Tk 50mg 2:50 ¢:15 4:20
ASA/COD 4:4) §:10 5:20
CO 60mg 3:30 2:40 4:50
Placebo 2:¢% 1:50 3:00




N20281 4 of 6




0300 00

i

_¥1SDUAB: |CLI.CDS.D60.CVERALL . PROCESS.FCA]THDEMO,L1S; 8

v

Drug

Sex

face

———

M F wWht Blk Oth

Tramado) 100 MG 2% 26

Tramado! S0 MG
Codeine SQ4
ASA / Codeins
Pla-abo

22 26
23 27
25 26
23 27

49
47
{c
48
50

This display includes all patients,

R

Mean

Age Welght

13.84
20.33
20.56
20.76
19.40

Tramadol Protocel TH

Demographic Frequencies and Means

Baseline Paln

LI VU, e e N .

Mean
None Slight Moderate Severe
143,37 0 0 33 18
144.38 0 0 38 18
145.34 c 0 33 17
143.47 s . ¢ 34 17
146.94 a n s 15

3-JUN-1994 13:5%

Page |

13:57 Friday, June 3, 1994

Surglcal

Procedure rReason for Discontlnuation_

Dental Adv
Surgery Exp

Patient
Choice

Protozol
Vielation Other

51 0 a g 2
i8 ¢ 0 1 1
50 ¢ 0 0 3
51 0 0 D i
50 1 ] 0 0

1ncluding those who were not lncluded ln the analysis.

1



Study: Ti | Pain Mode!: Dental
Investinators: Study Design: mi, sd, db, r_ p°
Duration: 8 hours
Tx: Tramadol (TR) 1060 and 50 mg
Aspinn 850mg/Cadeine Phosphate 60 mg
(ASA/Codeine)
Codeine Sulfate 60 mg {Codeine)
Placebo '

i

A multipie investigator, randoivized, double-blind, single-dose, paraiiel grcup, oufﬁauenl study
of tramadol hydrochloride, ASA/codeine, codeine and placebo in patients with moderate or
severe baseline pain lollowing extraction of third molars.

TR 160 mq; 51 pts. ASA/Codeine: 49 pts. Codgine: 50 pts. Ptacebo: 50 pts.
TR 50 mg: 51 pis.

Time-observation points; 0.5, 1, 2, 3, 4,5, 6, 7, and 8 hours
Remedication aliowed: None before 60 minutes after study drug administration.
Rescue medication: Not speciﬁed.

* mi = multiple investigator; sd = single-dose; db = double-blind; r = randomized; p = parallel

NOTE: The following descriptions relate only to this synopsis 1ormal as other vanables were
included in the complete analysis and repon.

Of the 251 patients enrolled, 244 (97%) compieted the study by either fir.shing the 8-hour protocol
or by receiving a rescue analgesic, and seven patierts (3%) discontinued the study prematurely.
Five patients were. excluded from the analyses of efficacy: one tramadol 100 mg patient, one
tramadol 50 mg patient, one placebo patient Tor not completing one hour (60 minutes) of
evaluation, one ASA/codeine patient for a significant protocol violation and Sne placebo patient
because no baseline pain was recorded.

ASA/codeine was statistically supenor fo piacebo with respect lo all efficacy vanables. Codeine
was numerically favored over piacebo with respeci to all efficacy variables except SPID (Sum of
Pain Intensity Difference; ¢ - 3 hour scores), although this was never statistically significant.
Tramadol 100 mg was statisticaity supenor to placebo with respect to TOTPAR (Total Pain Relief;
sumof 0 - 4, 0 - 6, and 0 - 8 hour scores) and SPID (0 - 4, 0 - 6, and 0 - 8 hour scores).
Tramadol 50 mg was not statistically superior to placebo with respect 1o any efficacy variabtes.
There was a statisticaily sighificant tramadol dose-response for all of the efficacy vanables excepl
TOTPAR (sum of 0 - 3 hour scores) and SP'D (N - 3 and 0 - 4 hour scores). Comparing the four
active treatment groups with respect te all efficacy variables, tramado! 108 mg and ASA/codeine
were numencally supenor 10 the other treatments. ASA/couvine was statistically superior to all of
the other active treatment groups with respect to TOTPAR (sum of G - 3 and 0 - 4 hour scores) and
SPID {0 - 3 and 0 - 4, hour scores). During the 0 - 6 and 0 - 8 hour time periods, tramadol 100 mg
and ASA/codeine were not Statically different, and both were statistically superior to tramadol
50 mg and codeine with recpect to TOTPAR and SPID. Mean TOTPAR scores humerically favored
codeine over tramadol 50 mg during the 0 - 3, 0 - 4, and 0 - 6 hour tine irtervals, while tramadol
50 mg was favored over codeine during the O - 8 hour time interval. These two treatments were
not statistically ditterent with respect to TOTPAR scores. Mean SPHD scores numerically favored
tramadot 50 mg over codeine during both time periods, although this was not statisticatly significant.
ASAcgreine was not statistically different from tramadol 100 mg with respect to time to
remedication, but was statisticalty superior to ramadof 50 mg codeirie.

This study showed model sensitivity, and tramadot 100 mg provided pain retiet statistically supsrior
1o that of placebo. In this study, the order of refative efficacy over all varables was ASA/codeine
> tramadot 100 mg > tramadol 50 mg and codeine > placebo.
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL T!

TOTPAR {extrapolated)

v ir 4 Tremadet #CI 100my
¥ Iremagel #Cl 30mg
2 _Cotas 304 60my Treatment Z-hour 6-hour
M!D I .d.".lllllllu..uumno.
2 Puosbe . TR 1£0mg 2.63( 2,90) & 5.73( 7.05) A
-, TR 50mg 1.76( 2.61} 1 3.02( 5.38) B
tr i w ASA/COD 4.98( 3.55) A 7.02( 6.68) A
: \ CO 60mg 2.04( 2,54} B 3.10( 4.80) B
H N Placebo 1.61( 2.27) B 2.07( 3.79) B
m ol " P-VALUE 6.000 6.000
M .. s RMS ERROR 2.803 5.672
.
T n\\\-:lls;\u»wxlolllanllpfll
b/l/u ., a
! '/rﬂ -!ano
.3 Iy Y Y e—y. M.
", - li‘!' B
“a, . nlnfl”u"...nu ey !
- Qoo Gorvs Biqun,, a .lm
. 'y e 'y . e » 3 . F— _J
’ 3 3 N | [ ] ] [ ]
Howr of Thavupy
Assessment Time-Paints (in hours®
Treatsent i/2 1 2 3 4 L3 [ 7 3
TR 100m9 2.50(0.76> 0.84(0.93) 1.02¢1.22) 0.94¢1.32) 1.00(1.46) 1.06(1.54) 1.04(1.60) 1.00(1.62) 0.80(1.48)
50 8 0 B 29 B 19 A 18 4 18 A 17 A 16 A 13 4
TR 5Cmg  0.64¢0.88) 0.76(1.04) 0.60{1.03) 0.46(1.05) 0.48(1.11) 0.46(1.11) 0.32¢0.87) 0.28(0.86) ~0.30(0.93)
50 8 56 B 20 B i1 ¢ 10 BC 8 B¢ - B 6 B 5 B
ASA/COD  1.15(1.03) 2.10(1.31) :1.9441.44) 1.42(1.54) 0.92(1.43) 0.65(1.34} 0.48¢1.20) 0.42(1.11) 0.25(0.91)
48 A 48 A 40 A 35 A 22 AB 14 A8 7 B 7 2 6 B
0 60hmg  0.60(0.81) 0.92¢0.99) 0.72(1.03) 0.58{0.57) 0.46{1.03) 0.34(0.92) 0.26¢0.83) 0.24(0.82) 0.20(0.73)
50 8 S¢ 8 30 8 17 BC 9 Bc 7 B¢ ¢ B 4 B 4 7
Placebo  0.52(0.77) 0.83(0.9%) 0.58¢1.01) 0.35(0.86) 0.15(0.65) 0.15(0.65) 0.17¢0.66) 0.13(0.54) 0.15{(0.€5)
43 B 48 8 4 B 13 ¢ s 5 ¢ S 8 4 B 4 B
P-YALUE 0.001 0.000 0.000 ¢.000 0.002 0.002 0.003 0.001 D008
RMS ERROR  0.85% 1.082 1.15% 1.1724 1.17% 1.158 1.088 1.066 0.988
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL Ti

A Tramedet MO Wimg

v)ill.\..

SPID {(extrapolated)

‘i r
¥ lramasel QO 30mg
S Sadeine 304 W0mg_ Treatmeant 3-hour €~hour
1.5 .doa:opl...ono-o- b
a ‘{. LT T
cetetr st t e e rens ehees TR 100mg 0.86{ 1.9%91) B 2.36{ 4.2%) A
TR 50mg 0.55¢ 1.17) B 1.05¢( 2,22y B
vt ASA/COD 2,48( 2.65) A 3.52( 4.48) A
'r | AR €O 60mg 0.34( 1.48) B 0.76{ 2.55} 8
£ ! Placebo 0.40¢( 1,17} B 0.54¢ 1.85} B
m LN P-VALUE 0.000 5.000
: — RMS ERROR 1.760 3.252
“r l-. \.!“4-."" D/F
"4
- L 4 .lnolo.clyl.co
O Pt QA e TR AT TIN I L
! &
P R e PR EP— |
Hour of Therapy
Assessment Time-Paints {in hours)
ireatment 1/2 1 2 k] 4 5 [ 7 8
TR 100cg -.04(0.49) 0.12(0.77) i .38{(G.83) 0.44(0.73) 0.46{0.81) 0.50(0.86) 0.54(0.93) 0.54(0.93) 0.44{0.91)
5 ¢ ¢ ¢ 29 B 19 B 18 A 18 A 17 A 16 A 13 A
TR SOmg 0.18(0.56) 0.12(0.77) 0.24(0.48) 0.16¢{0.37) 0.18(0.48) 0.2000.49) 0.12(0.39) 0.10(C.42) 0.14(0.45)
50 AB 50 B 20 B 11 ¢ 10 8 8§ BC 7 8 & B RE- T
ASA/COD  0.28(0.64) 1.00(0.97) 1.06(1.14) 0.73(1.11) 0.50¢0.92) ©0.29¢0.82) 0.25(0.47) 0.23(0.66) 0.15(0.50)
48 A 48 A 40 A % A 22 A 14 AB 7 8 ] B 6 8
0 60mg -.08(0.53) 0.04(0.78) ©€.20¢0.73) 0.16¢0.51) 0.16¢0.47) 0.16(D.47) 0.10¢0.42) 0.10(0.36) 0.10(0.46)
¢ ¢ S0 B 30 B | S 9 8 7 BC 6 B 4 8 £ B
Placebo  0.02¢(0.53) 0.15(0.80; 0.21(6.50) 0.10¢0.37) 0.04¢0.29) 0.04¢0.2%9) 0.0620.32) 0.06(0.32) 0.06:0.32)
48 BC 48 B 24 B 12 ¢ 5 B 5 ¢ 5 8 4 B 4 B
P-VALUE 0.000 5.000 6.000 0.0600 0.001 0.096 0.000 3.000 0.009
RMS ERROR .55 0.82] 0,272 0.67% 0.639 0.628 4.590 0.586 0.568
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Cumulative

YT Ml A s

Cumulative Percent of Patients Tern.inaling Frematurely

4 Trgrnodol HCI 100mg

¢ Iramodei HCI 50mg
X Codalne S04 60mg

A—— | C—. AR | S - d—

" ASAE50/CodeinesO

thleesansretevhanenraa.

o Pigcebo

4 -] § H [ 3
Hour of Therapy

<o
~
L

Humber of Psttenis in Study at Time-Observation Point

CUMULATIVE DATA OFf PATIENTS-IN-THE-TRIAL - PROTOCOL TI

6-hour

Treatment 1-hour 2-hour 3-hour 4-hour 5-hour 7-hour 3-hour

TR 100mg  50(130.0%) 29( $8.0%) 20¢ 40.0%) 19({ 38.0%) 18{ 36.0%) 17¢ 34.0%} 16( 32.0%) 13( 26.0%}
TR 50mg 50(100.0%) 19( 38.0%) 11( 22.0%) 10( 20.0%) B( 16.0%) 7( 14.0%) 6( 12.0%) S 10705}
ASA/COD 48(106.0%) 40( B83.3%) 35( 72.9%) 220 45.8%) 14¢ 2%...) T 14.6%) L. 14.8%) 6 {Z.5%)
CO 60mg 50(100.0%) 30( 60.0%) 17( 34.0%3; 9( 18.0%) 7{ 14.0%)Y 6( 12.0%) 4{ 8.0%) 4¢ 8.9%)
Placebo 48(100.0%) 24( S0.0%) 13( 27.1%) 50 10.4%) 5( 10.4%) 5C 10.4%) 4( 8.3%) 4( 8.3%)
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, :AN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Extrapolated} - PROTOCOL T

. m 33 ﬁ 4 Tramadol HCi 160mg SPRID (extrapolated)
. L ¥ Tramadol HCi 50mg
lmllmonmnh...uo;.ac.sn
ok .....wm_...u.uo.\nnm.ﬂmol Treatment 3d-hour é-hour
o Pocebo B
4 b . e TR 100mg 3.4%( 4.57) B B8.U9(10.95) A
% TR 50mg 2.31( 3.66) B 4.07{ 7.46) B
+ 33} ASA/COD 7.46{ 5,95} A 10.54(10.86) A
¥ CO 60mg 2.38( 3.,81; B 3.86( 7.13) B
M s b ® et Placebo 2,01( 3.28) B 2.61( 5.49} 1
o { P-VALUE 0.000 0.000
5 i : RMS ERROR 4,351 8.656
8 if i ",
] H '
* : “
1s } L} Ry T F L
& oy g e b '
a ...... /o
| w\“.l.m.l.f ™ e
:..... «l’ﬂllﬂ He.., . '
op 4 TSI
- JCTTY. [RETTITY - [RTTRSA IR !
& — z i " _ N .
4 ' ] 3 . 3 . ? s
Hour of Therapy
Assessment Time-Points (in hours)
Trestment /2 1 Z 3 4 s 6 7 8
TR 100mg O0.46(1.09) C.95(1.58) 1.4001.96) 1.38{1.98) 1.46(2.19) 1.56(2.35) 1.58(2.49) 1.54(2.50) 1.24(2.3%)
S0 8 50 2 29 B 1% B 18 A 18 A 17 A 16 A i3 A
TR S0mg 0.32(1.34) 0.88(1.71) 0.84(1.45) 0.62(1.40) 0.66(1.56) 0.556¢1.59) 0.44(1.21) 0.38¢1.24) . 0.44(1.37)
50 B 0 8 20 8 11 ¢ 10 8 8 8¢ 7 8 &6 B Y% B
ASA/COD  1.52(1.58) 3.10(2.17) 3.00€2.47) 2.15(2.56) 1.42¢2.27) 0.94(2.12, 0.73(1.85) 0.65(1.74) 0.40(1.38)
48 A 48 A 40 A 35A 22 A 14 AB 73 7 B & B
CO 60mg 0.52(1.18) 0.96{(1.64) 0.92{1.66) 0.72(1.39; 0.62¢1.46; 0,50(1.36) 0.36(1.21) 0.34(1.17) 0.30(1.15)
50 8 5S¢ B 36 B 17 8¢ 9 B 7 BC § 8 4 B 4 B
Placebe 0.54(1.17) 0.98(1.63) 0.79(1.46) 0.46(1.18) 0.19(0.91) 0.19¢0.91) 0.23¢0.97) 0.19(0.96) 0.21(0.97)
48 8 48 B 24 B 13 ¢ § B 5 ¢ S B 4 B 4 B
P-YALUE 6.000 0.000 9.000 2.000 0.001 0.002 0.009 3.000 0.0067
RMS ERROR 1.282 1.75% 1.836 1.771 1.750 1.748 1.847 1.624 1.526
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Approximated Onset of Pain Relief
(minutes)
Treatment Mean Lower 95% CL Upper 95% CL
TR 100mg 65 35 198
TR 50mg 37 25 68
ASA/COD 20 15 28
€0 50mg 58 35 162
Placebo 55 34 146 \
s (o))
Approximated Duration of Pain Relief
(hours:minutes)
Treataent Hean Lower 95% CL  Upper 95% CL
TR 100mg 2:1° 1:45 3:25
TR 50mag 1:40 1:30 1:65
o L
S ASA/COD 3:40 3:05 4:20
© 0 60ag 2:10 1:45 2:45
O
] o Placedo 1:50 1:3% 2:25
Tl.v

.
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Tramadol Protocel TI 14:13 Friday, June 3, 1994

Cemographic Frequencles and Means

Surgleal
_Sex_ Race Baszline Pain Frocedure __Reason for Discontinuatinn
Mean Mean Dental Adv Patlent Protocecl
Drug M F Wht Blk Oth Age Walght None Slight Moderate Severe Surgery Exp Cholce Violaticn Cther
Tramadol 100 MG 26 25 38 1 12 24,45 154,24 0’ 0 35 15 51 ] 2 Q 1
Tramadol 50 MG 23 28 44 0 7 2316 153.02 0 0 29 22 51 0 0 c ¢
Codeine S04 21 29 37 1 12 23,04 142.62 0 g 40 10 59 i ¢ 4] ]
ASA / Codeine 14 35 3¢ 1 14 23.73 144.61 0; 0 32 17 43 0 0 1 0
Placebo 28 22 40 i 9 22.44 151.02 0. 0 32 17 50 ol ¢ 0 Z

1900 00

This display lncludes all patients, including those who were not inctided in the analysis.
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Study" T12 Pain Modei: Dental

Jepyy 4=t Study Design: si, r, db, sd, p*

Duratin: 8 hours

Tx: Tramadol (TR) 150 mg and 75 mg
Acetaminophen 650 mg/Propoxyphene

napsylate 100 mg (APAP/propoxyphene)

Codeine Sulfate 60 mg (Codeine}
Piacebo .

A single investigator, randomized, double-blind, single-dose, paraliel group study of tramadol
hydrochioride 150 mg and 75 mg (tramadoi), acetaminophen 650 mg with propoxyphene
napsylate 100 mg (APAP/propoxyphene), codeine suffate 60 mg {codeine) and placebo in
outpatients with moderate or severe baseline pain following dental extractions.

TR 150 mg: 47 pts. APAP/p.opoxyphene: 49 pts.  Codeine: 50 pts.  Placebo: 50 pts.
TR 75 mg: 49 pts.

Time-observation points: 0.5, 1, 2, 3, 4, 5, 6, 7, and 8 hours
‘Remedication aliowed: None betore 60 minutes after study drug administration.
Rescue medication: Not specified

* si = single investigator, r = randomized, db = double-blind, sd = single-dose, p - parallel

NOTE: The following descriptions relate only to this synopsis format as other variables were
inciuded in the complete analysis and report.

Ot the 245 patients enrolled, 228 (93%) completed the study either by finishing the 8-hour protocol
or receiving a rescue analgesic, 15 patients (6%) discontinued the study prematurely, and two
patients (1%) were lost to follow-up with no post-baseline data recorded. Twenty-one patients were
excluded from the analyses of efficacy: 12 patients (one tramadol 150 mg, three tramadoi 75 mg,
three APAP/propoxyphene, one codeine and four placebo) for not completing one hour
(60 minutes) of evaluation, eight patients (one tramadol 150 mg, three APAP/propoxyphene, two
codeine and two ptacebo) because of significant protocol violations and one APAP/propoxyphene
patient for sleeping during the halt-hour through the 4-hour evaluations. A total of 222 patients
were included in the analyses of elficacy.

APAP/propoxyphene was statistically supernor to placebo vath respect to all efficacy varnables
except SPID (Sum of Pain Intensity Ditference; 0 - 8 hour scores) and time to remedication.
Codeine was numerically favored over placebo with respect to all efficacy variables except
SPID (G - 3 hour scores), although this was not statisticatly significant.

T,amadol 150 mg was numerically favored over piacebo with respect to all efficacy vanables, but
was statistically superior to placebn only with respect to TOTPAR (sum of 0 - 4 hour scores).
Tramadol 75 mg was numerically favored over placebo with respect to all efficacy variables,
although this was not statistically significant. There was no significant iramadol dose-response tor
TOTPAR (sumot 0 - 3, 0 - 4, and 0 - 6 hour scores), or for SPID {0 - 3 and 0 - 8 hour scores).

Although this study showed modei sensitivity, tramadol 150 mg did not separate irom placebo for
any efficacy variables except for TOTPAR (sum of 0 - 4 hour scores). APAP/propoxyphene was
statistically superior o the other active treatmants with respect to TOTPAR (sumof 0 -3 and O -
4.houg_scores) and SPID (0 - 3 and 0 - 6 hour scores), and was statistically superior to tramadol
75 mg-and codeine 60 mg for TOTPAR (sum of 0 - 6 hour scores). There were nu statistically
significant differences among tramadol 150 mg, tramadol 75 mqg and codeine. There was no
significant overall treatment difference with respest to SPID (0 - 8 hour scores) and time 10
remedication; therefore, ne turther tests were performed for these twe vanables.

00 0032 k\
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL T12

: LS r-
s o A _emadal NCT 130mg TOTPAR (extrapolated)
9 Yramodel NGl 78mg
b l.u.l”.m.l“..-..luw H?mol. Treatment 3-hour 6-hour
QI.
p !.ﬁ”-oca-onacosoo-.
TR 150mg 2,40( 3.,22) B 3.71( 5.88) aB
| TR 75mg 1.94( 2.96) B 3.50( 5.93} B
APAP/PRCP 3,.83( 3.55) A 5.80( 6,80} A
3 CO 60mg 1.26( 2,40; 3 1.98( 4.39) &8
8 Placebo 119( 2.2%) B 1.63( 3.95} &
m “r e, P-VALUE 0.000 0.004
! RMS ERROP 2.907 5.462
I .._. s a-.
; /- u....
.“-\' ."0/ vpao .
- . o
o3 u /nau “’AMruu“l.llo . _
ll’um‘..,.l“‘i' ‘-j.v “
RNt Fomt St
° 1 e Fi r rs b -..m’-...:..m .-.....4! -
] ' ] 3 [} ) [ ] 7
Howr of Theropy
Assessment Time-Points (in hours)
Trestment 172 1 2 3 4 5 b 7 8
TR 150mg 0.44(0.89) 0.71(1.12) 1.0001.30) 0.82(1.27) 0.56(1.24) C.44{1.12) 0.31{1.02) 0.33(1.09; 0.42(1.22)
45 45 B 6 8 21 AB 14 AB 11 7 3 6
TR 75mg  0.44(0.84) 0.73(1.19) 0.71(1.16) 0.64(1.13) 0.51¢1.14) ©.53(1.14) O0.51(1.12) 0,44¢1.08) 0.42(1.08}
44 45 B 30 #C 15 8 11 AB 10 10 8 Y
APAP/PROP 0.71(0.96) 1.54(1.34) 1.51(1.8%) 1.20(1.62) 0.968¢1.62) 0.59(1.32) 0.41¢1.09) 0.22(0.79) 0.15(0.6%}
4] 40 A 34 A 23 A 15 A 9 7 5 2
€0 60mg 0.51(1.12) 0.55(1.04) 0.40(0.90) 0.32(0.93) 0.28(0.90) 0.23(0.79) 0.21(0.72) 0.23(0.87) 0.17(0.7M
47 46 B 33 ¢ 13 8 6§ B 5 5 4 k]
Placebo 0.39¢0.72) 0.55(0.90) 0.36¢0,84) 0.36(1.01) ©.16¢0.75) 0.16(0.75) 0.11(C.62) 0.09(0.60) 0.09¢0.60)
44 44 B 28 (¢ 14 8 5 8 2 2 1 1
P-YALUE 0.543 0.000 0.000 0.065 0.015 0.231 0.285 0.436 0.224
RMS ERROR 0.918 1.125 1.170 1.206 1.157 1.040 0.934 0.906 0.889
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. MEAN SCORES OF PAIN INTENSITY DIFFERENCE {Extrapolated) - PROTOCOL Ti2
e nﬁ 8 Tramade WO 150my SPID (extrapolated)
& Tramedol WO T8mg
anlln-huuala.ﬁ foms__ Treatmant 3-hour 6-hour
1% F -“-o’-’o’.ﬁmﬁnﬁ-ﬂuﬂw’mc.
8 Macade
R TR 150mg 0.0°( 1.99) B 1.22( 3.30) B
TR 15mg 0.40( 1.48) B 1.0¢( 2.63) B
APAP /PROP 1.77( 2.18) A 2.82( 4.21) A
vk €O 60mg 0.37( 1.839) B 0.88{( 3.,3%) B
m Placebo 0.39¢ 1.34} B 0.%2( 2.11) B
m e P~VALUE 0.001 0.013
: xi RMS ERROR 1,799 3.182
os b ! Treem,
i N “a,,
-8 : -0 a 'l-.h-. -!I'?
e Lt < i
ok lo... ,‘aw..............L”o..........um..““um.n.Wua.'...
%
'
Y A
Hour of Therapy
hssessment Time-Points ({n hours)
Treatment 172 1 2 3 4 5 B 7 8

TR 150mg o.w:o.m: 0.11(0.75) 0.33(0.85) 0.36(0.74) 0.22(0.64) 0.09(0.63) 0.11¢0.57) 0.16(0.64. 0.0(0.69)

4 45 8 3§ 8 21 14 B 11 1 6 é
TR ISmg  -.04(0.52) 0.04(0.82) 0.18(0.65) 0.22(0.47) 0.20(0.55) 0.24(0.53) C(.20(0.55) 0.20¢0.50} -.0.20t0.50)
44 45 B 30 B 1% 11 8 10 10 a8 7
APAP/PROP §,20(0.51) 0.66(D.82) 0.78(1.01) 0.56(1.03) 0.51(1.03) 0.32(0.82) G.22(8.85) 0.12(0.40) 0.05(2.22;
41 40 A 34 A a3 15 A 9 N 5 2
€O 60mg  0.13(0.71) 0.06¢0.79) 0.06(0.76; 0.21(0.69) 0.19(0.65) 0.15(0.55) 0.17'0.56) 0.15(0.55) 0.11(0.48)
47 46 8 3 8 13 6 8 5 ) 4 3
Placebo  0.09(0.36) 0.14¢0.67) 0.14(0.5S) 0.14(0.55) 0.02(0.40) 0.07(0,33} 0.05¢(0.30) 0.05(0.30) 0.05(0.30)
44 44 B 28 8 4 5 B 2 2 1 1
P-VALUE 0.351 0.001 0.000 0.059 0.024 0.24% 0.557 £.672 0.332
RMS ERROR  0.550 0.723 0.779 6.716 0.677 0.590 0.%40 G.496 0.474
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRTAL - PROTOCOL TI2

v 4 09
B
@ ol
g
%0 - u..nuv\u
a”’ Nl.l‘..“ ' 8\.
80 ...H\.\,l n..n.hhl.i.ﬂ\r\l\(
. .\OI\\.O 5 O\\
70 f .
0 F
%4
Y st
k]
3
m 0
3 % Tramadoi HCH 150mg
o v Trgmodol HC! T5mg
1 Todaine S04 60mg
1 b s - a—" | e—— ——— —
£ APADESO/Propanid0
10 - 0 Platebo
) ﬁﬁ ..
0 | ? 3 4 LY s ? ) 9

Hour of Therupy

Kumber of Patients in Study st Time-Observation Point

Treataent 1-hour 2-hout 3-hour ~hour 5-hour 6-hour 7 -hour §-heur
o TR 1509  45(100.0%) 36¢ 80.03) 21( 46.7%) 15( 33.2%) 12( 26.7%) 8¢ 17.8%) 7( 15.6%)  6( 13.31)
) TR 75mg  45(100.0%) 30¢ 66.7%) 15¢ 33.3%) 11{ 24.4%) 10( 22.2%) 10¢ 22.2%} 8( 17.8%) 7{ i5 &%)
I APAP/PROP 43(100.0%) 35¢ 85.43) 23( S6.1%) 15¢ 36.6%3) 9( 22.08) 7( 17.1%) &§¢ 17 °%) 2( 4.9%)
w CO 60mg  47(100.0%) 35( 74.5%) 14( 29.8%) 8( 17.0%) 7{ 14.9%) 6( 12.B%) 4( 8.5%) 3¢ 6.4%;
&3 Placebe  44(100.0%) 29( 65.9%) 16{ 36.4%) 6( 13.6%) 3( 6.8%) 2( 4.5%) 1( 2.3%) 1( 2.33)
- - - A

$x
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MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Exirapolated) - PROTOCOL Ti2

v g 19 - e «..!:oto_tﬂ.uo:aq

SPRID (extrapolated)

OW. ¢ Trgmgdol NI Smg
_ X _Sotue 53¢ somg
sl ._....n_mwwm.uo\?anl“l:a.%l Treatment 3-hour f-hour
. 2 Pecsbs T —
.i Baliuinatui N TR 150mg 3.200 5.03) 8 « 93
g TR 75mg 2.34( 4.28) 8 (51 843 1
Ay APRLP /PROP 5.60( 5.62) A B.62(10.85) a
W . CQ 60mg 1.63{ 4.17) =& 2.86( 7.68° 18
’r Placebo 1.58( 3.46) B 2.15{ 5.93) B
A t
.m 13 r P-VALUE 0.000
3 - RMS ERROR 4.554 I
‘ ‘a,
_Um- -nq -v.;.
# . -
{ = \
—ﬁ 1] . .,
* .“...I.:.V.._.A"F;
0% - J‘n .ll.ll‘lllﬂ.ll . ."l'”e‘.\v.
X o N .’no.l..lt-ﬂﬂl z :
o - N O gt B ;
0 ' 2 H + Y 1 ' ] E
Hour of Theropy
Assesssent Time-Points (in hours)
Treatnent 1/2 1 2 3 4 5 [ 7 [}
TR 150m9 0.56(1.36) 0.82(1.77) 1.33(2.07) 1.1B(1.93) 2.78(1.8}) 0,53(1.69) 0.42(1.56) 0.49(1.70) 0.82(1.89)
45 45 B 3% B 21 A8 14 AN ii ? 1 6
TR 25mg  0.40(1.19) 0.78(1.93) 0.89(1.72) 0.87(1.56) O.11{1.84; 0.78(1.65) 0.71(1.63} 0.64(1.57) 0.82(1.57)
44 45 B ki I In 15 8 11 8 10 10 8 7
ARAP/PROP 0.90(1.37) 2.20(2.11) 2.29(2.51) 1.76(2.59) 1.49(2.51) 0.90(2.12) 0.63{1.71} 0.34(1.17) -.0.20(0.87)
41 40 A 34 A 23 A £5 A 9 7 5 2
(O 60mg O0.64¢1.76) 0.62(1.75) 0.47(1.57) 0.53/1.60) Q4.47(1.54) 0.38(1.33) 0.38(1.28) 0.38(t.41) 0.28{1.17)
47 46 B ik S 13 B 6 B 5 5 4 3
Placede 0.60(0.55) 0.68(1.43) 0.53¢(1.30) 0.50¢1.53) O0.18(1.11) 0.23(1.08) G.16¢0.51) 0.14(0.903 0.14¢0.90)
44 4 2 28 ¢ 4 8 LI | F4 2 ! 1
P-VALUE D.4950 §.000 0.040 0.0}2 g.017 0.271 0.405 0.5i8 0.253
RNS ERROR  1.360 1.808 1.869 1.869 1.801 1.600 1.444 1.386 1.348
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N -
Approximated Onset of Pafn Relief
{minutes)
Treatment Mean Lower 35% CL Upper 95% <L
TR 150mg 54 kK 199
TR 75ng 1% 40 685
APAP/PROP - 33 23 §3
€0 60mg 47 : 26 242
Placebo 63 39 158
Approximated Duration of Pain Relief
(hours:minutes)
Treatment Mean Lowar 95% CL  Upper 95% CL
TR 150ng 2:45 2:20 3:35
TR 758¢ 2:20 1:55 2:59
mWw APAP/PROP 3:0% 2:30 3:55
o €0 60mg 2:2% 2:0% 2:45
o Placebo 2:20 1:50 2:55
(0]
! ~
o= a

W
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v i
Tramadoel Protocol TI2 11:13 Tuesday, June T, 1934 1
pemographic Frequencles and Heans
surglecal
_Sex_ Race . Baseline Paln frocedure _Reason for Discontinuatlon_
Mean Mean pental Patlent Protocol

Drug M F Wht Blk Oth Age Welght None Slight Moderate Severe Surgery cholce Viclation Other
Tramadol 150 MG 22 25 45 1 1 23.62 146.57 0 0 32 15 47 o 1 1
Tramadol 75 MG 24 25 41 7 0 22.43 149.08 0 ] 29 19 49 0 ] 1
Codeine 504 26 24 44 5 1 23.60 155.84 0 0 24 25 30 0 2 1
APAP/Propoxyhene 23 26 44 z 2 21.1& 139,16 0 o 28 18 49 o 3 ]
Placebo 24 26 47 2 1 22.02 14..24 0 0 31 17 50 i 2 R

2900 00

This display includes all patlents, including thuse who were not included !n the analysis,

e o



Study: TO Pain Model: Dentai Pa; ' j

Inve Study Design: si, sd, db, r, p*

Duration: 8 hours

Tx: Tramadol (TR) 200 mg and 100 mg
Codeine Sultaie 60 mg (Codeine)
Placebo

B ..

A single investigator, randomized, double-blind, single-dose, paralle! group study of tramadot
'~ hydrochloride 200 mg and 100 mg (tramadol), codeine sulfate 60 mg (codeing} and placebo :
in outpatients with moderate or severe baseline pain following dental surgery.

TR 200 mg: 52 pts. Codeine: 50 pts. Placebo: 53 pts.
TR 100 mg: 51 pts.

Time-observation points: 0.5, 1, 2, 3, 4,5, 6, 7 and 8 hours
Remedication allowed: None before 60 minutes after study drug admirdstration.
Rescue medication: Not spedified

* si = single investigator; sd = single-dose; db = double-blind; r = randomized; p = parallel

NOTE: The following descriptions relate only to this synopsis format as other vanables were
included in the complele analysis and report.

Of the 206 patients enrolled, 200 (97%) completed the study either by finishing eight hours of
evaluations or by receiving a rescue analgesic, and six patients (3%} discontlinued the study
prematurely. Six patiemts were excluded from all analyses of efficacy: in three patients (one
tramadol 200 mg, one tramadol 100 mg and one codeine) remedication occurred less than
60 minutes postdose, two patients {one tramadol 200 mg and one codeine) used ice during the
evaluation neriod and one codeine patient was unreliable and noncompliant. Partial data were
excluded from an additional three placebo patients.

A significant tramadol dose-response was observed for TOTPAR (Total Pain Relief, sum of 0 -
8 hour score) and SPID (Sum of the Pain Intensity Differences; 0-3, 0-4, 0 - 6, and 0 - 8 hour
scores), thus establishing model sensitivity.

Tramado}l 200 mg was statistically superor to placebo with respect to all efficacy variables for
which model sensitivity was established. Tramadol 100 mg was numerically favored over placebo
with respect 1o all efticacy vanables, afthough this was not statistically significant.

Comparing the three active treatment groups, tramado! 200 mg was statistically superior to codeine
for TOTPAR (sumof 0-3,0- 6, and G - 8 hour scores) and SPID(0-3,0-4,0-6and G -
8 hour scores). Mean SPID scores during the 0 - 3, 0 - 6, and 0 - 8 hour time periods in the
tramadol 200 mg group were aiso statistically superior to those in the tramadol 100 mg group.
Tramadol 200 mg was statistically supenor to tramadoi 100 mg and codeine with respect to patient
global evaluation scores.

This study demonstrated mode! sensitivity, and tramado! 200 mg provided pain relief statistically
supenor o that of placebo. In this study, the order of relative efficacy over all variables was
tramadol 200 mg > tramadol 100 mg > codeine and placebo.

Y
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TO

v 't TOTPAR (extrapclated)
¢ Tremadoi HCI 200mg
& Tromadol HC) 100mg Treatment 3-hour 6-hour
3¢ I Codeine 504 60m
A . a—— ' S—— .l_lllﬂll.t -
8 Mocebs TR 200mg 4.17( 3.46) A 8.49( 7.75) A
TR 100mg 3.,17( 3.49) AB 6.53( 7.62} AB
2 b €O 60mg 2.46( 3.00) B 4.10( 5.68) B
_ Placabo 2,42( 2.87) B 4.30( 6.07} B
W . P=VALUE 0.022 0.004
s b N~ RMS ERROR 3.211 6.850
3 . g ® m— g
» III.\\\
w bllll..l.l.l-b/
[ "N .ll.-lll’
! . —
ryes MJV ll..-lb
.%. :)fu o @
: il
os H A
.l".l..h-ﬁ-l:. N
Py .
° s b L 1 - -y Il Fi L
-] 1 2 3 4 - [} b [ §

Hour of Therapy

Assessment Time-Pofints (in hours)

Trestment 1/2

1 2 3 4 5 6

TR 200sg 0.66(0.87) 1.32¢1.08) 1.64(1.51) 1.54(1.54) 1.50{1.63) 1.36(1.60) 1.46Q1

50 49 36 A 29 A 29 A 25 A 21 A
TR 100mg 0.50¢0.68) 0.92(1.08) 1.22{(1.49) 1.24{1.49) 1,20{1.50) 1.12(1,55) 1.04(1
50 50 30 Al 22 AB 22 AB 20 AB 19 A
CO 60mg  0.57(0.83) 1.02¢2.03) 0.94(1.24) 0.72(1.21) 0.64(1.17) 0.55(1.18) 0.45(1
46 47 i s 19 8 13 C 12 ¢ 9
Placebo  0.70(0.93) 0.92(1.05) ).91(1.21) 0.70(1.22) 0.75(1.31) 0.62¢1.20) 0.51()
52 53 338 21 8 6 8C 14 8C 11 8
P-VALUE 0.632 0.19% 0.028 ¢.005 0.00% 8.010 0.00

RMS ERROR 0.B34 1.062 1.369 1.374 1.416 1.38%4 1.40

7 8
J72)  1.50(1.78) 1.48(1.81)
23 A .22 A
.58) 0.98(1.57) "0.90(1.57)
16 A 15 B
.12) 0.38(1.01) 0.,32(0.96)
¢ 7 B 6 C
L12)  D.42¢1.08) 0.34(1.02)
¢ 10 8 g8 ¢
1 n.000 £.000
9 1.399 1.387

b
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. MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapotated) - PROTOCOL TO
N | 1. SPID (extrapolated)
o Tromadol WCI 200mg
& Tromadel HCI 100mg Treatment 3-hour 6-hour
. I Codeine S04 §0mg
*T o Mocevo TR 200mg 1.71( 2.10} A 3.81( 4.53) A
' TR 100mg 0.96¢( 1.74}) B 2.34¢( 3,50) B
CO 60mg 0.641{ 1.77) B 1.21( 3.16) B
Placebo 0.62({ 1.61) 3 1.38( 2.97) B
o I P-VALUE 0.009 0.001
g . RMS ERROR 1.812 2,587
* ——— ————
Hm olllcll.lol.ll.\c
o8 . Dl‘bllll‘_r..lll..rl..lrb.lllb.lllb
A |
a'ﬁﬁ ”\“ T — nl.lu..:a....lm
L i .
I
s 1z 3 . s 1 s
Hour of Theropy
Assessment Time-Points {in hours)
Treatment 1/2 1 2 3 4 5 [ / 8
TR 200mg 0,12¢0.66) 0,42(0.84) 0.76(0,87) 0.68(0.87) 0.72¢(1.01) 0.64¢0.88) 0.74(0.96) 0.76{1.Q01..0.78(1.04)
o £0 49 35 A 25 A 29 A 25 A 21 A 23 A 22 A
) TR 100mg -.02(0.59) 0.15¢(0.77) 0.42(0.78) O0.46(0.61) 0,50/0.68) 0.44<0.70) 0.44{0.79) 0.44(0.76) 0.42(0.78)
50 50 30 B 22 AB 22 AB 20 AB 19 B 16 8 1§ B
CO 60mg 0.02¢0.64) 0.19¢0.95) 0.32(0.69) D0.23(D.A7) 0.23(0.56) 0.17(0.64) 0.17(0.60) 0.17(0.487 0.1370.£5)
o . 46 47 31 B 19 B 13 B 12 8 9 B 7 8 6 ¢
- Plecebo 0.11(0.58) 0.08(0.76)} 0.28(0.66) 0.25(0.68) 0.30(0.61) 0.25(0.52) 0.21(0.45) 0.17(D.47) ([.17{0.41)
] 52 53 3 B 21 B 16 B 4 B 11 B 10 B 8 BC
aae P-YALUE 0.59¢6 ¢.200 0.006 0.005 0.005 0.004 0.000 0.000 0.000
RMS ERROR 0.617 0.828 0.756 0.711 0.736 0.694 0.733 8.713 0.727
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL TO

¢ Tramodo! HC 200mg

4 Tromodel KCi 100mg

X Codeine S04 60mg

e | A—— | E— : S | w——

0 Piocebd

i "

3 4

]

o

Hour of Theropy

Number of Patients in Study at Time-Observation Point

Treatment 1-hour 2-hour Jd-hour 4-hour 5-hour 6-hour 7 -hour B-hour

TR 200mg  SOC100.0%) 36( 72.0%) 29( SE£.0%) 29( 58.0%) 25¢ 50.0%) 23( 46.0%) 23( 46.0%) 21 42.0%)
TR 100mg  SO(100.DX) 30( 60.0%) 22( 44.0%) 22({ 44.0%) 20( 40.0%) 19 38.0%) 16{ 32.0%7 ~15( 306.0%)
CO 6Cmg  47(¢100.0%) 31( 66.03) 19( 40.4%) 13( 27.7%) 12{ 25.5%)  9( 19.1%) 7¢ 14.9%)  5( 10.6%)
Placebo  53(100.0%) 33¢ 62.3%) 21({ 39.6%) 16( 20.2%) 14( 26.4%) 11{ 20.8%) 10( 18.9%) 8( 15.1%)
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MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY OIFFERENCE (Extrapolated) - PROTOCOL TO

‘88 r
» % SPRID (extrapolated)
& Tramodol HCI 200mg
4
& T dol HCI 1
romadal HEl 100mg Treatmant 3-hour 6-hour
s b X Codeine S04 60mg
o Pig
A B D1aeabe i TR 200mg 5.88( 5.37) A 12.30(12.01) A
a TR 100mg 4.13{ 5.10) AB 8.87(11.00) AB
£ CO 60mg 3.10( 4.54) B 5.31( 8.55) B
+ 38 b Placebe 3.04( 4.35) B 5.68( B.9%0) g
2 ; P-VALUE 0.012 0.002
a °f RMS ERROR 4.855 10.221
m 18 ) .
I..O l.lll.lll.ll .I.I.I...ll..jl.
m 1 /.\
d aner & e
1.8 F \_- Il llb..ll..bl.llf
= : .
X S PO ;
[ ] “'l.l. “.:...... P g
os 1 Y l:n.hnru:&k:m
0 L 4 ) L L L N n i -
3 t 2 3 4 s (] ? ]
Hour of Therapy
Assessment Time-Points (in hours)
Treatasnt 1/2 ! 2 3 4 5 3 7 B

TR 200mg 0.78(1.3%) 1.74(1.80) 2.40(2.29) 2.22(2.35) 2.22(2.%t8) 2.00(2.43) 2.20(2.64) 2.26(2.78¥--2.26(2.81)

50 44

36 A 29 A 29 A 25 A 23 A 23 A 22 A

TR 100mg 0.48¢1.15) 1.10(1.73) 1.64(2.21)} 1.70(2.t7) 1.70(2.15) 1,56(2.21} 1.48(2.34) 1.42¢2.3D) 1.32(2.33)

50 50

3) AB 22 AB 22 AB 20 AB 19 AB 8 15 8

L
CO 60mg  0.60(1.31) 1.21(1.88) 1.23(1.83) 0.56(1.79) 0.87(1.68) 0.72(1.75} o.mnﬂa.mou o.WmA~.;ov 0.45(1,40)

46 47

31 & 19 8 13 8 12 ¢ c c 6 €

Placebo  0.51¢1.39) 1.001.71) 1.19(1.79) 0.94{1.83) 1.06(1,90) 0.87(1.65) 0.72(1.59) 0.58(1.54) 0.51.1.46)

52 €3 33 8 21 8 16 B 14 BC 11 BC 10 ¢ 8 8¢
P-VALUE 0.541  0.161 0.012 0.003 0.006 0.006 0.001 0.000 0,000
RMS ERROR  1.314 1.779 2.043 2.025 2.106 2.045 2.110 2.090 2.087
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Approximated Onset of Pain Reifef

(minutes)

Treatment

e ——————

TR 200mg
TR 100mg
€O 60mg

Placebo

Hean

38
63
50
37

Lower 95% CL

Upper 35% CL

25
37
31
25

78
193
141

70

Approximated Duration of Pain Rellef

{hours:minutes?
Treatment Mean Lower 95% CL  Upper 95% CL
TR 200mg 4:30 2:15 > 8:00
TR 100mg 2:20 1:45 5:20
€O 60ng 2:30 1:585 3:10
Placebo 2:20 1:50 3:05
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T amadecl Protocol TO 15:09 Friday, June 3, 1931 1
Demographic Frequencles and Means
Surglical .
_Sex_ _ _ Race Baseline Pain Procedure _Reason feor Discontinuatlion_
Mean Mean Dental Adv Patient Protocol

Drug M F Wht Blk Oth Age Weight Slight Moderate Severe Surgery Exp Choice Viclation GQther
Tramadol 200 MG 26 26 42 2 8 24.79 153,83 0 27 15 52 g o 1 0
Tramadol 100 MG 27 24 41 4 € 24.98 1'50.16 0 39 12 51 0 ] ] 0
Codelins 504 25 25 47 2 1 25.42 1%4.56 0 41 9 50 0 0 0 1
Placebo 26 27 45 2 € 25.19 160.43 ; Q {6 ? 53 2 1 0 1

+

This display includes all patlients, including those who were not included in the analysls.
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Study: TQ Pain Modet: Dental

Investiaators: Study Design: si, sd, db, r, p°

Duration: 8 hours

Tx: Tramadol (TR) 150 and 75 mg
Acetaminophen 659 mg/Propoxyphene

Napsylaie 100 mg (APAP/propoxyphene)
f Codeine Sulfate 60 mg (Codeine)
Placebo X

A single investigator, randomized, double-blind, single-dose, parailel group, inpétiem study ot
tramadol hydrochioride 150 mg and 75 g, APAP/propoxyphene, codeine and placebo in
patients with moderate or severe baseline pain following extraction of third molars.,

TR 150 mg: 50 pts. APAP/propoxyphene: 49 pts.  Codeine: 50 pts.  Placebo: 51 pts.
TR 75 mg: 50 pts.

Time-observation points: 0.5, 1, 2, 3, 4, §, 6, 7, and 8 hours
Remedication allowed: None before 60 minutes after study drug administration.
Rescue medication: Not specified

* si = single investigator; sd = single-dose; db = double-blind; r = randomized; p = parallel

NOTE: The following descriptions relate only 1o this synopsis format as other variables were
included in the complete analysis and report.

Of the 250 patients erwolled, 245 {98%) completed the study either by finishing eight hours of
evaluation or by receiving a rescue analgesic, and live patients (2%) discontinued the study
prematurely. Alf patients (N = 250) were included in the analyses of efficacy.
APAP/propoxyphene was statistically supernior 'o placebo with respect to all efficacy variables.
Codeine was numerically tavored over placebo with respect to all efficacy variables, but was
statistically superior to placebo only with respect to the time to remedication. Tramadol 150 mg
was statistically superior to placeto with respect to all efficacy vanables. Tramadol 75 mg was
numerically favored over placebo with respect to ali efficacy vanables, but was statistically superior
to ptacebo only with respect to TOTPAR (Total Pain Relief; sum of 0 - 4 hour scores). A significant
tramado! dose-response was observed for all of the efficacy variables.

Comparing the four active treatment groups with respect to all efficacy vanables, tramadol 150 mg
and APAP/propoxyphene were numerically superior 10 the other treatments. These two treatments
were not statisticatty different with respect to any efficacy variables except TOTPAR {sumof 0 - 3
hour scores) for which APAP/propoxyphene was superior.  Tramadol 150 mg and
APAP/propoxyphene were statistically superior 1o tramadol 75 mg and codeine with respect to
TOTPAR and SPID {Sum of the Pain Intensity Difference) scores duringthe 0-3,0-4,and 0 - 6
hour ime intervals. There were no statistically significant differences between tramadol 75 mg and
codeine. During the 0 - 8 hour time interval, tframadol 150 mg was statisticaily superior to tramadot
75 mg and codeine, and APAP/propoxyphene was statistically superior to codeine with respect 10
TOTPAR and SPID scores. There were no stalistically significant ditlerences between
APAP/propoxyphene and tramadol 75 mg or between tramadol 75 mg and codeine duringthe 0 - 8
hour time interval. APAP/propoxyphene was statistically superior to tramadol 75 mg, but not
statistically ditferent from tramadol 150 mg and codeine with respect to time to remedication.

This sifidy showed mode} sensitivity, and tramadol 150 mg provided pain relief statistically superior
to that of placebo. In this study, the relative efficacy over all variables was tramadol 150 mg and
APAP/propoxyphene > tramadol 756 mg > codeine > placebo. in comparing tramadol 150 mg and
APAP/propoxyphene, APAP/propoxyphene had greater, although not statistically superior, pain
refief initially, but this effect decayed and tramado! 150 mg demaonstrated a greater pain relief over
the entire study consistem with a more prokonged eftect.
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TQ

v ._. S _Tremedol KC 150mg TOTPAR extrapolated!
4 Tromadol WC1 13mg L
s b e i reatment 3-hour 6-houz
o PMocesbs B .
o TR 150mg 4.26( 3.45) B 8.74( 7.71) A
2k _n_... s, TR 7?5mg 2.75¢( 31.2%) [of 4.99( 6.81) B
: APAP /PROP £.56( 3.29) A B.15¢ 6.27) A
W : ...- CO 60mg 2.40( 2.54) c 4,02( 5.25) B
;! ", Placebo 1.65( 2.60) ¢ 2.59( 4.%0) B
m wr - //.nl...l.... P-VALUE 0,000 0.000
m . N ./. RMS ERROR 3.055 6,268
t ¥ \070 --..
., — N
-] / o/‘t..
a N.-ll-..", jo '
Yo - ' —
os | "o ST S
T a. -a Lo g iiar g
-, O e e a a om _)_fv
o n n o, e L 1 4 —i i J ' !
o 1 1 3 4 N . ] '
Hour of Tharapy
Assessment Time-Points {in hours)
Treatment 172 1 2 3 4 5 6 7 8
TR 150mg 0.50(0.8]1) 1.20(1.07) 1.64(1.34) 1.72(1.59) 1.60(1.55) 1.44(1.54) 1.44(1.S7) 1.36(1.61} 1.22(1.57)
S0 B 50 8 44 8 30 A 8 A 26 A 25 A 23 A 21 A
TR 75mg  0.62(0.78) 0.88(1.08) 1.04(1.32) 0.96(1.43) 0.88(1.39) 0.74(1.27) 0.62£1.21) 0.54{1.20) 0.54{1.23)
50 8 50 BC 41 € 18 8 16 BC 14 BC 14 B 9 8 a8 B8
- APAP/PROP 1.35(1.23) 2.1001.29) 2.14(1.26) 5.69€1.46) 1.22(1.48) 0.82(1.25) 0.55(1.12) O0.47¢1.10) 0.43¢(1.04)
o 49 A 43 A 43 A 94 25 AB 18 B8 14 8 9 8 8 B
€O 60mg  0.44(0.58) 0.88(0.96) 1.04(1.14) 0.70(1.07) 0.66(1.10) 0.52¢(1.05) O.44(1.03) 0.42(0.97) 0.42(0.97)
S0 @ 50 8C 48 C 22 B & ¢ 13 BC 11 B 9 B 9 B
. O Placebo ©0.57¢0.78) 0.57(6.81) 0.63(1.08) 0.45(0.9%) 0,37(0.92) 0.27(0.80) 0.29(0.97) 0.27(0.90) 0.25(0.89)
- 51 8 51 ¢C s ¢ 12 B 8 ¢ 7 € 68 S B 5B
% P-¥YALUE 0.000 0.600 £.000 0.300 3.000 G.000 0.000 0.000 0.001
RMS ERROR 0.861 1.053 1.231 1.322 1.308 1.209 1.190 1.182 1.166
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE \Extrapelated) - PROTOCOL TQ

vy r 2 smadat HQ Bomg SPID (extrapolated)
o Tramoos! KCI TSmyg
X Cadelne $04 §0mg
| ﬂlrhﬂu-u.aﬂ«loo“m...l Treatment 3-hour é-~hour
TR 150mg 1.844{ 2.40% A 4,10(¢ 4.70) A
TR T5mg 0.94{ 1.92) B 1.94( 3.47) B
"k Ry APAP /PROP 2.47( 2.03) A 3.61( 3.26) A
g i RN _ CO 6Gmq 0.67( 1.86) B 1.49( 3.06) B
{ Pt ———, Placebo 0.50( 1.85) =B 0.97( 2.89) B
} [] l..e — — y
m : g \ “u, ™~ P-VALUE 0.000 0.000
3r o o RMS ERROR 2.021 3.516
[ a—— /‘
cl\o \\.u.ll.-}.- 3 —o
IR /laiat Sl P -
sl . Sre
[ S S K.u S idrtteraaraesnomr Aoty raaan
N U R A R ! @
Howur of Therapy _ !
Assessment Time-Polnts (in hours)
Treatment 172 1 2 3 4 g 6 7 .
TR 15083 0.08(2.63) 0.40(0.86) 0.70(0.93) 0.90{0.95) 0.80(0.88) 0,74(0.85) §.72¢0.86) 0.70(0.91) 0.%2:%.86)
50 B 50 B 44 AR 30 A 28 A 26 A 26 A 23 A 21 A
TR 75mg  0.10(0.58) 0.22(0.79) 0,36(0.88) ©0.42(0.67) 0.42{0.67) 0.32{0.59) 0.26(0.63) 0.26(0.60) 0.26(3.63)
50 8 50 8¢ 41 EC 18 BC 16 B¢ 14 8 14 B 9 B 9 8
APAP/PROP 0.53(0.84) 0.98(0.88) 1.00(0.79) 0.71(0.84) 0.57(0.71) 0.37(0.60) 0.20¢0.58) 0.20(0.54) -0.18(0.4%)
49 A 49 A 49 A 319 A8 25 AB 18 8 14 8 3 B B &
€O 60mg 0.00(0.67) 0.26(0,78) 0.22(0.89) J.32¢0.65) 0.34(0.59) 0.26(0.53) 0.22¢0.51) 0.20(0.45) 0.20(0.45)
S0 B 50 8¢ 8 C 22 ¢ 16 8¢ 13 8 11 8 g B 9 B
Placebo 0.14¢(0.66) 0.04¢0.77) 0.16(0.85) 0.25(0.59) 0.20¢0.49) 0.14(0.40) O0.14(0.45) 0.14(0.45) 0.12(0.43)
81 B 81 ¢ 5 ¢ 12 & B C T 8 & 8 5 B S 8
P-¥ALUE 0.001 0.000 0.000 0.600 0.000 0.000 0.000 0.080 0.001
RMS ERROR ¢.683 2.816 0.870 0.754 8.680 0.611 0.629 0.613 0.59%4
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL TQ

Curnulative Parcant of Polisnts Tarmincling Premaolurely

. 160~
L
L L T
g @ © c
.D ....... . -
30 ~ Ly ———
o’ .\\\n\
: v
e | H u\\\hOIlI..l\o
: _..\l\\;\ l..
L y ...
(% -~- .\\.
[ L .
.IW. o -8 .nl.lll.\
g o
£ of -7
m i m = Iromgdel HC1 150mg
I ’
0y K o Tramadol KECI Temg
" I Codeine 504 60mg
i b ) r— . et - o}
| B APAPESO/Propexi0Q
_a_.. Q Placebo
; Cerr e e
oF A
¢ ' 1 H ] 5 & 7 o [ :.a
Hour of Therapy
fumber of Patients In Study 3t Time-Observation Pcint
Treatment 1-rour Z2-hour I-hour 4-hour $-hour 6-hour I-hour 8-hour

TR 150mg  50(100.0%) 44( 88.0%) 3C( 60.0%) 28( 56.0%) 26( 52.0%) ¢3( 50.0%) 23( 46.0%) 21( 42..%)
TR 7%a9 50(100.0%) 41( 82.0%) 1€( 36.0%) 16( 32.0%) 14{ 28.03) 14( 28.0%) 9( 18.0%) 9¢.18.2%)

)
- APARIOPIP  490100.0%) 49(100.0%) 39( 79.6%) 25{ 51.0%¥) 1B{ 36.7%) l4( 2B.51) 9( 18.43%) a{ 16.33})
(- £0 £omg S50(100.0%) 4B( 96.0%) 22( 44.0%) 16¢ 22.0%) 13( 26.0%) 11{ 22.0%) 9({ 13.0%) 9¢ 18.0%)
TOL "lacebo £1{100.0%) 35( 68.6%) 12¢ 23.5%) B¢ 15.7%) 7{ 13.7%) 6( 11.8%) S( 9.81) 5¢{ §.8%)
Tv

I 4
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. MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TQ

W

e 2 £ fremadsl Kt 130my SPRID (extrapolated)
. v. ® lramadal KCI 78mg
2 Locaine 504 $0mg -
.uw‘ ......omnnnuo\!ouo.aol Treatment 3-hour §-hour
u “g..vtﬂl-loilllllil-
o N B ™ HUOSQ moHOﬁ m-dﬂv A HM.Q&»&N.HQV A
g TR 75mg 3.69({ 5.08) B 6.93(10.14) B
. 13! APAP /PROP B.03( 5,13} A 11.77( 9.27y A
3 _ . CC 60mg 3.07( 4.26) B 5.51({ 8,13 8
3l ....:. . Placebo 2,15( 4.3%) B 3.56( 7.68) B
¢ ; i
nm _... . P-VALUE 0,000 0.090
30T L N RMS ERRCR 4.932 5.605
8 : ", e~
m » .l. ./l
19 . o -na-
ey () »
a\k“n:f. T ,
e Teep, %3
{ el D@ ~~x. .wu.“.......,ll.
0.3 n\,o . n. l.llull.lu“n-_l.ln :
- KREls Q [- ] e _ n
] L - n e 4 N
0 ) 1 3 ‘ 3 s 2 s '
Hour of Therapy
Assessnent Time-Points (in hours)
Trestaent 172 1 2 3 4 5 6 7 8
TR 150mg 0.68(1.33) 1.60(1.84) 2,34(2.19) 2.62(2.49) 2.40(2.37) 2.18(2.34) 2.15(2.38) 2.06(2.49) 1.80(2.39)
50 B %0 8 44 8B 28 A 26 A 25 A 23 A 21 A
TR 75m9  0.72(1.25) 1.16(1.78) 1.40¢2.11) 1.38(2.08) 1.30(2.04) 1.06¢1.83) 0 88(1.81) 0.80(1./3) 0.80(1.8%5)
0 8 £0 8¢ 41 € i 8 16 BC 14 87 4 B g B .5 B
(D) APAP/PROP 1.88(2.01) 3.08(2.09) 3.14(1.96) 2.41(2.24) 1.80(2.14) 1.18¢1.81) 0.76{1.55) 0.57(1.61) O.6T(1.50)
S 49 A 49 A 49 A 35 A 25 AR 18 @ i4 8 9 8 8 B
CO 60mg  G.44(1,15) 1.14¢1.65) 1.26(1.95) 1,02(1.67) 1.00(1.65) O0.7B(1.56) 0.66¢(1.52) 0.562{1.40) 0.52(1.40)
50 B 50 8¢ 48 C Z2 B 16 ¢ 13 8¢ 11 8 2 B 3 B
) Placebo  0.71(1.35) 0.61(1.50) 0.78¢1.86) 0.71(1.55) 0.57(1.39) 0.41¢(1.19) 0.43¢1.36) 0.41(1.33) 0.37(1.31}
- 51 ® 51 € s ¢ 12 3 B ¢ 7T ¢ 6§ 8 5 8 5 8
Tlv
N P-VALUE 0.000 0.000 0.000 0.000 0,000 0.000 0.900 0.000 0.0C1
RMS ERROR  1.444 1.780 2.016 2.033 1.949 1.78% 1.78% 1.77¢0 1.735
- A o
-l
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PROTOCOL 19

Approximated Onset of Pain Relief

(minutes)
Treatment Mean Lower 95% CL Upper 95% CL
TR 150mgq 44 28 89
TR 75mg 42 28 82
APAP/BRQP 15 12 23
€0 60mg 68 3% 259
Placebo 43 28 a1
Approximated Duration of Pain Relief
{hours:minutes)
Treatment Mean Lower 95% CL  Upper 95% CL
TR 150mg 4:30 2:40 > 8:00
TR 75mg 2:35 2:15 2:5%
APAP/PROP 3:55 3:20 4:50
CO 60mg 2:45 2:30 3:20
Placebo 2:20 2:00 2:40
- -y
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1}
Tramadol Protocel TQ 07:53 Monday, June 27, 1994 :
Demographlc Frequenciles and Means
. Surgical
_Sex_ Race Baseline Pain Procedure Reason fcr Discontinuation
Mean Mean Adv Patient Protocol

Drug M F Wht Blk Cth Age Welght Slight Moderate Severe Odontectomy £xp Choice Violation Other

Tramadol 150 MG 24 26 37 3 10 23,82 141.852 _ ¢ 34 lée 50 2 ¢ Q ¢

Tramadol 7% MG 27 23 37 5 8 24.28 151,92 0 34 1 50 1 G 0 G

Codeline S04 23 27 41 4 S 24.98 146.46 Q 34 16 S0 0 0 0 0

APAP/Proposyhene 25 24 35 4 10 24,20 155,61 0 33 16 49 b 0 o 1

Placubeo 26 25 42 3 6 26.16 162, 41 0 wm 17 51 0 G o 2

{
(-
o
(-
()
o
&P
This display includes all patients, including those who were not included in the analysis.
¥ 3
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Study: TT2 Pain/Model: Dental

Study Design: si, md, db, r, p*

Duration: 6 hours

Tx: Tramadol (TR) 120, 75, and 50 mg
Placebo

A single investigaior, randemizad, double-blind, multiple-dose, parafiel group, outpatient study
of tframadol hydrochloride and placebo in patients with moderate or severe baseline pain
following dental surgery: single bony impaction(s), difficult extraction(s), tissue ﬁnpacnon(s)
alveolectomy(s) multiple extraciions, or apicoectomy(s).

TR 100 mg: 100 pts. Placebo: 100 pis.
TR 75 mg: 100 pis.
TR 50 mg: 100 pts.

Time-observation points: 1, 2, 3, 4, 5 and 6 hours after the first dose

Remedication allowed: every four to six hours; preferably not until at feast one hour after
each study diug dose.

Rescue medication: One or two ibuprofen (200 mg) tatlets

-

si = single investigator; md = multiple-dose; dh = double-blind;
r = randomized; p = parallel

NOTE: The following descriptions relate only to this synopsis format as other vanables were

included in the complete analysis and report. Information is limited to the six hours aiter the first

dose of this muliple-dose study.

Of the 400 patients enrolled, 378 (94.5%) completed the stucy and 22 (5.5%) discontinued the
study prematurely. All patients were included in the analyses of efficacy.

Each tramadol dosage was statistically superior 1o placebo with respect to all efficacy vanables
except TOTPAR (Total Pain Relief; sum of 0 - 3 hour scores) for tramadol 50 mg, which was
numerically superior to placebo. A stalistically significant linear dose response was observed for
all the etficacy vanables.

This study showed model sensitivity, and tramadol 100, 75 and 50 mg provided statically superior
pairi relief to that of piacebo. In this study, the relative order of efficacy over all variables was
tramadol 100 mg > tramadol 75 mg > tramadol 50 mg > placebo.

. m
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TT2

. Pﬂ“ﬂﬁ?& TOTPAR (extrapolated)
1 ¥
Treatnient 3-hour 6-hour
‘r TR 100mg 2.85( 3,24) A 5,317 6.75) A
TR 75mg 2,36( 3.18) AB 4.32( 6.48) A
TR 50mg 2.03( 2.82) BC 3.71¢ 6.01) A
s b Placebo 1.24( 2.19) bl 1.79( 3.65} B
P-VALUE 0,001 n.000
BMS ERROR 2.88€ 5.85%3
2}
W A Tromadel G 100mg
= ¢ Tomodal HQ Tomg
ot ¥ Trormacol KX 80mq
% & PMacsbe
o /r/
R /o & .}, e §
¥ ]”quy o —)
L = ~v .
o8 B . T— '
ﬂll.llll i
a
.lll.ll.
n—.llllllﬂl..llllltﬂ
o e L A —— - | A d
o ' 2 3 . ) (] 7
Howr of Therapy
MEAN SCORES OF PAIN RELIEF (Extrapolated)
Assesament Time~Folnts (in houras)
Treatment 1 2 . 3 4 5 [
— TR 100mg O©0.76{(1,04} 1,11(2.27} 0.58{(1.38}) 6.83(1.34) 0.82(1.38) £.81(1.40)
- 100 58 A 39 A 31 A 28 A 27 A
TR 75mg 0.7¢(0.97) 0.90(1.23) 0,76{1.27) 0.65(1.18) 0.65(1.27) 0.66(1.28)
- 100 49 AB 31 A 28 A 25 A 24 A
TR 50mg 0.59(0.81) 0,76(1.15) o0.68{(1.21) 0.63¢(1.24) 0,.55(1.19) 0©0.50(1.17)
= 100 45 B 27 A 24 A 20 A 18 .,,-
o Placebo 0.50(0.82) 0,42(0.87) 0.32(0.83) 0.23(0.71} 0.16(0.65) 0.16(0.63)
100 36 c 17 B 11 B 7 E 6 B
P~VALUE 0.18% 0,000 0.001 0.002 0.001 g.001
RMS ERROR 0.913 1.139 1.191 1.141 1,159 1.15¢9
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MEAN SCORES OF PAIN INTENSITY DIFFERENGCE (Extrapofated) - PROTOCOL TT2

o R

SPID (extrapolated)

*

<
L 3
Treatment 3-hour 6-hour
1
ﬁ TR 100mg 1.03( 1.79}) a 2.13( 3.47) &
TR 75mg 0.76( 1.56) A 1.54( 2.83) A
TR 50mg 0.63( 1.58}) A 1.37¢ 3.02) &
wt Placebo 0.17( 1.34) B 0.39( 1.93) B
P=-VALUE 0.002 0.000
RMS ERROR 1.577 2.867
]
, (9%
+ ]
0 N I T
Hour of Therapy
MEAN SCORES OF PAIN INTENSITY DIFFERENCE {Extrapolated) ‘
Assessment Time=-Poinia (in hours)
Trsatment 1 pl k] - I | L1 [
() TR 100mg 0.15(0.70) 0.44(0.69) 0.44(0.67}) O0.3B(0.65) 0.36(0.67} 0.36(0.67)
o 100 A 58 A 33 A a1 A 29 A 27 -. A
TR 75mg 0.11({0.,69) 0.36(0.59) 0.29(G.50) 0.26(0.48) 0.26(0.54) 0.26{(0.54)
100 A 49 A 31 A 28 A 25 ).} 24 A
O TR 50mg 0.04(0.65) 0.29(0.59) 0©0.30(0.5%} 0.27(0.58) 0.25(0.59) 0.22(0.58)
— 100 AB 45 A 27 AB 2¢ A 20 A i8 A
‘e Placebo -,1000,69) ©.12(0.50) O0.15(0.44}) 0.10{0.33) 0.,06(0,24) 0.06(0,28)
1n B 36 B 17 B 11 A 7} B € B
NN
P-VALUE ©.053 0.002 0,004 0.003 0.001 0.001
RHMS ERROR 0.684 0.596 0,557 C.526 0,538 0.539
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCQL TT2

Cumulative Percent of Potients Terminating Prematurely

o r
wr u...\...........n..........:....n
\\\1\1
[~ 0
% r Y e et
\\4\:\\;4\\\“01»
7 - \\\\\ Ol“‘l\‘O & wm—
o ;\\ \\\\\\\P
¢
»
2 xr 3
40 + A |
w 4 Tromadol HCL 100mg ~
: o Wamodol HOl TSemg _
2t . ¥ ramadol HCl S0mg
o Plooebo
8 T -y . b
ot
' 1 n . , b
2 3 4 [ s .
Hour of Theropy _

Humber of Patients in Study at Time-Observation Foint

Treatment l-hour 2-hour 3-hour 4-hour 5-hour 6=Hour

TR 100mg 100(100,.0%} 99( 99.0%) 99( 9%9.G%) 9%( 99,0%) 99 ( 95.0%)80 ( 50.0%)

TR 75mg 100{100,04} 100(100.0%) 100{(100.04) 100(100.0%) 100 (l00.0%)86 ( B6.0%)

TR SOmg 100 (100.0%) 100(1C0,0N) 100(100.0%) 99( 99.08) 99 { 99.0%¥)82 ( 92.0%)

Flacebo 100(100.0%) 100(100.0%) 106{100.0%) 100({100,0%) 100 (100.0%)87 ( 97.0%)
-



MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOC2L T72

* :R!-J!»lJWMLMMhﬂ%aQo:ti?i

SPRID (extrapcolated)

Treatment 3-hour 6-hour
53 -
TR 100mg 3.88¢( 4.92) A 7.44(10.07) A
sk TR 75mg 3.12( 4.65;, AB 5.86( 9.24) A
TR 50mg 2.66( 4.30) B 5.08( 8.9%1) A
ry e Placebo 1.41( 3.44) BC 2.18( 5.48) B
ok P-VALUE 0.0C1 0.000
m RMS ERROCR 4,365 8.605
+ 38 r
A “romodel HU 100mg
W I+ ¢ Tramadal HQ 75mg
M ¥ Tramadel HO S0mg
b 6 Macebs
k-3
i
1} ————
& Pllflbllll
'r Qd”@’OA“III“ :
w\\ o i (l..l.lld .—
[-%. 3 5 I\.‘\ s 3
/] ——
k ‘--..l.lo..--..l-un ———
0 L A L A . i - |
[ ] 1 2 3 4 ] [} ¥

-

MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Extrapolated)

Assessment Time~Points (in hours)

Treatment 1 2 3 4 9 6
O TR 100mg 0.91(1.64) 1.55(1.90) 1.42(2,02) 1.21{1.96) 1.18(2.02) . 17(2.04)
o 1Cn 58 A 39 A 31 A 29 A 27 - A
TR 75mg 0.8i{1.57) 1,26(1.77) 1,05(1.76) 0.91(1,65} 0.91(1.80) 0,92(1.81)
100 49 AB 31 A 28 A 25 A 24 A
- TR 50mg 0.63(1.36) 1.05(1.70) ©.98(1.76) 0.90(1.80) 0.80(1.76) 0.72(1.72)
= 100 45 B 27 A 24 A 20 A 13 A
o) Placebo 0.40(1.41) 0,.54(1.31) 0.47(1.24) 0.33(1.03) 0.22(0.88) 0.r2iG.51;
I~ 100 36 c 17 B 11 B 7 B 6 B
P-VALUE 0.085 0.000 0.002 c.002 0.001 0.001
RMS ERROR 1.502 1.651 1,723 1.645 1.676 1.676
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Tramadel - PROTOCOL TT2

N | Approximated Onset of Pain Reljef
{minutes)
Treatment Mean Lower 95% CL Upper 95% CL
TR mg 66 48 103
TR 75mg 74 53 21
TR 50mg 95 67 168
Placebo 150 . 88 512

Approximated Duration of Pain Relief

(hours:minyutes)
Treatment Mean Lower 95% CL Upper 35% CL

- TR 100mg 2:15 1:50 2:50

- TR 75mg 1:55 1:40 2:20 o
- TR 50mg 1:50 1:40 2:10

Tlv

2 Placebo 1:45 1:35 1:50

i
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_S518DUAB: [CLI.CDS.D60.OVERALL.PROCESS.FDA)TT2DEMO. L1S; 6 6-JUN~19%4 15:08

Page 1

18

Tramadol Protccol TTZ 15:08 Monday, June &, 1994 1

Demographic Frequencies and Means

Surgical

_Sex_ Race _Baseline Paln_  Procedure __Reason for Olscontinuation
w Drug
m Mean Mean Dental Adv Patient Proto Ineff
.m Drug M F Wht Blk Oth Age Welght Moderate Sevare Surgery Exp Choica Viol ect!'e Other
M Tramadol 100 MG 48 52 81 7T 12 27.17 155.719 17 23 100 6 1 2 o 0
1 Tramadol 75 MG 57T 43 73 € 19 25.67 153,44 77 23 100 7 0 i 0 0
i Tramadol 50 MG 44 56 81 8 11 26,20 153,80 1 17 23 100 l g ¢ 1 o
i Placebo 46 54 17 6 17 25.73 155,99 - 186 24 108 0 1 0 0 ]
. .

8300 GO

This display includes all patients, Including those whc were not fncluded In the analysis,

[
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_SisDUAG: [CLY . CD3,

OVERALL.PROCESS .FDA | TT2DEMO. LI1s; 6 E-JUN~1994 15:08

Tramadol Protocol TT2 15:08 Monday,

trequencies of Diagnosis

Diagnosis
Moltiple Single Bony Ditficult issue
Drug Extraction Impactien Aplocoectomy Cther Extraction Impaction
Tramadol 100 MG 82 . il 3 1 2 1
Tramadol 75 MG 82 11 3 1 3 0
Tramadol 50 MG 684 9 4 1 2 ¢
Placebo 87 : 4 4 3 1 1

This display includes all patients, including those who were not inciuded in the analysis,

Page

June &,
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Study: TA Pain Model: Post-Surgical

Investiaatar: Study Design: si, sd, db, r, p°*

Duration: 8 hours

Tx:  Tramado!l (TR) 100 and 50 mg
Codeine Sultate 60 mg (Codeine)
Placebo

This was a single investigator, randomized, double-blind, single-dose, paralle! gr.éup study of
tramadol hydrochioride 100 mg and 50 mg (tramadol), codeine sultate 60 mg (¢odeine) and
L_p_lacebo in cutpatients with moderate or severe baseline pain following surgery. -

TR 100 mq: 64 pts. TR 50 mg: 56 pts. Codeirnie: 29 pts. Placebo: 35 pts.

Time-observation points: 0.5, 1, 2, 3, 4, 5, 6, 7, and 8 hours
Remedication allowed: None betore 60 minutes after study drug administration.
Rescue medication: Not specified

-

si = single investigator; sd = single-dose; db = double-blind; r = randomized; p = parallet

NOTE: The tollowing descriptions relate only to this synopsis format as other variables were
included in the complete analysis and repoit.

One hundred eighty-tour patients were enrolled in the study (64 tramadol 100 mg, 56 tramadol
50 mg, 29 codeine and 35 placebo). A total of 177 patieits were included in the analyses of
demographic characteristics. Of the 184 patients enroiled, 155 (84%) completed the study either
by finishing eight hours of evaluations or by receiving a rescue analgesic, 22 patients (12%)
discontinued the stydy prematurely, and 7 patients (4%) were lost to follow-up.

In this study, there were no statistically significant overall treatment eftects tor any ot the efficacy
variables: TOTPAR (Total Pain Reliet; sumof 0 - 3,0 - 4, 0 - 6, and 0 - 8 hour scores), SPID (Sum
of the Pain Intensity Differences; 0 - 3, 0 - 4, 0 - 6, and 0 - 8 hour scores) and time to
remedication. This study is considered to be a model failure, and no further efficacy analyses were
conducted.
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MEAN SCORES OF PAIN RELIEF (Extrapolated)

4 Tramadal HCE WGOmg
¥ Tramaodel #C) $0mg

- PROTOCOL TaA

TOTPAR (axtrapolated)

13 I Codeine $04 60mg
O Macebe
e s Treatment 3-hour §-hour
1
3 _”Hﬁu TR 100mg 4.57( 3.33) 8.26( 6.89)
3 .....I.n/ TR 50mg 5.26( 2,50 8.99( 6.04)
AN CO 60mg £.92( 2,62) B.0U8{ 4.64)
g o /n/ ?lacebo 4.59( 2.82) 7.3¢( €.10)
w 3 ///n P-VALUE 0.644 0.115%
a RN /u RM3 ERROR 3.031 6.181
] Q. Y ,. -
g /ﬁ.mnuuu..llsu
. o
/u: <
03 ./.u
~.
b .
]
1 . L 4 o 4 . L ‘.
e 1 2 3 ‘ s . 1 '
Hour of Therapy
Assessment Time-Polnts (ip hours)
Treatment 1R 1 2 3 4 L4 é 7 8
TR 100mg 1.10¢1.04) 1.41(1.14) 1.71(1.3B) 1.62(1.39) 1.40(1.486) ,u.-n-.wcv 1.03¢1.35) 0.50(1.29) 0.84(1.27)
58 55 49 4 k! 32 26 26
TR S0ag  1.10(1.01) 1.865(1.03) 2.0B(}:17) 1.81(1.25) 1.52(1.313 1.25(1.43) 0.96{1.30) 0.7911.24) 46.67(1.18)
52 51 49 44 37 30 25 1¢
CO 60mg  D.15(1.05) 1.46(1.03) 1.88(1.11) 1.73(1.047 1.46(1.24} 1.04(1.11) O0.65(1.02) 0.50(0.868) 0.31{0.68)
Fi ] 26 26 26 25 19 16 11 8
Placebo  1.32(1.16) 1.64(1.06) 1.82(1.19) 1.29¢1.15) 1.00(1.25) ©.86(1.27) 0.85(1.47) 0.89(1.55) 0.93(1.54)
28 28 29 26 19 15 12 12 12 =
P-VALUE 0.804 0.621 0.475 £.351 6.410 0.597 0.66% 0.585 0.220
RMS ERROR  1.0%) 1.075 1.241 1.256 1.34% 1.41 1.310 1.268 1.221

ro
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapolated)

- PROTOCOL TA

rr
4 Yraniodol HQ 1WQ0mg
¥ Tramggat HCI $0mg
wt X _Cadaing 304 £0mg SPID (extrapolated)
2 !.o.,".ovo
Treatment 3-hour 6-hour
oL TR 100mg 2.17{ 2.12) 3.83¢{ 4.18)
m -_/ TR 50mg 2.21( 2.02) 3.90( 3.33)
»l.l. CO 60mg 1.,73( 1.42) 2.85( 2.5%)
m / r./ Placebo 1.64( 1.78) 2.79( 3.31)
.-. l-
os b ol.f.u rﬂal.l;-l[lr P-VALUE 0.47¢ 0.378
»\ : l!-m:f..lllwl/w RMS ERROR 1.937 3.769
L) nl-..n
ulﬁl -!H
L B . .
v M 3 . s . ' [
Hour of Therapy
Assessment Time-Points (1n hours})
Traatment 12 1 Fi 3 4 s [ ? »
TR 100mg 0.36¢0.52) 0.69¢0.73) 0.88(0.84) 0.78(0.92) 0.69(0.94) 0.55(0.82) 0.50(0.78) 0.48(¢0.75) 0.48(0.75%)
s8 58 111 49 43 36 32 26 26
TR S0mg 0.33(0.58) 0.71¢0.84) 0.90(0.82) 0.79(0.85) 0.71(0.82) 0.54(0.92) 0.44¢0.75) 0.42¢0.80) 0.33¢0.7%)
52 LY+ L ¥4 43 Al b} k14 26 20
0 &0mg 0.31(0.47) 0.46(0.51) O0.77(0.85) O0.58(0.70) O3.46(0.76) 0.38(0.64) 0.27(0.45) 0.19(0.40) 0.12(0.33)
26 26 26 26 25 19 16 11 g
Placebo 0.36(0.62) 0.54(0.83) 0.68(¢.77) 0.46(0.5%9) O0.43(0.69) 0.3200.61) 0.39(0.79) O0.264C.87) 9.39{0.88)
28 28 28 26 18 15 12 i2 12
P~VALUE 0.971 0.469 0.610 0.2716 0.337 0.527 0.558 g.418 0.18%
RMS ERROR 0.552 0.689 0.796 0.829 0.838 0.797 0,729 0.749 ¢.721
i .
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Curnulalive Percant of Paliants Jermingling Premalurely

CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL TA

100 r
& Tramadol HC! 100mig
F 9 Tomadol HCI 50mg
a0 I Codeine 504 80mg
a Plocabo
S
0 +
[ 34
S e}
.M 40} .
3 o
o \a\\
EDY -
0 ¢ _.... \\
afy v
g
R,
ot unnnnq —t
¢ ! 2 ‘ N 7 ' “
Hour of Theropy
Number of Patlents In Study at Time-Observation Point
Trestment 1-hour 2-hour 3-hour 4-hour S-hour &-hour 7-hour 8-hour
Tk 100mg  5B8(100.0%) 55( 94.8%) 49( B84.5%) 43( T4.1%) 36¢ 62.1%5 32( $5.2%) 26( 44.83) 251 43.1%)
TR SOmg 62(100.0%) 52(100.03) 490 94.2%) 44¢ 84.6%) I7( 71.2%) 30( 57.7%) 26( 50.0%) 20( 38.5%)
€0 60mg 26(100.03) 26(100.0%) 26(100.0%) 250 96.2%) 19( 73.1%) 16( 61.5%) 11( 42.3%) 8( 10.8%)
Placebo 28(100.0%) 28(100.0%) 25( 92.9%) 1B( 64.3%) 15( 53.6%) 12( 42.9%) 12( 42.9%} 12( 42.9%}
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MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Extrapelated) - PROTOCOL TA

¢v00 00

. Q.u ﬁ
4 Tremodol KO 100mg
’r 7 Tramodei HCl S0mg
3} X Codeine S04 80mg
a Plocebs SPRID (extrapolated)
Al ST toi O
o
I _. Treatment 3-hour 6~houvr
+ 1.3
k]
T ! v TR 10Ty 6.74( 5.27) 12.19(10,7})
o« / TR 50mg 7.877 4.68) 12.82¢{ 9,56)
m \n v Ch €0mg 6.65{ 3.70) 10.92¢( 6,14}
13 q..\.w\:..././ Placebn 6.23( 4.19) ic.11¢ 8.97)
2 rs ...... D.,//d
€ i / //../ P-VALUE 0,689 0.602
m ¥ 4 PN RHS ERROR 4.686 $.524
i st q a ./.«/pall _
e, :..K.a.ﬂ'lb...l.u:b
e a/
1 _n ..Nll ? 1
~r. ; 671
2.3 ﬁ fflu ' '
] 1 [ 1 I i d 1 N b, J .
o ' 2 3 ‘ 3 ’ 7 ]
Hour of Tharapy !
| Assessment Time-Points (1in hours}
_
| Trestment 172 1 F k| 4 5 [ 7 e
|
__ TR 1C0mg 1.470(1.43) 2.1041.73) 2.59(2.11) 2.40{2.22) 2.09(2.33) 1.76(2.14) 1.53(2.05) 1.38(1.98) 1.33(1.96) f
: 58 58 58 9 41 16 iz 23 26
] TR S0mg  1.42(1.50) 2.37(1.53) 2.98(1.87) 2.60(1.97) 2.23(2.01) 1.79{2.25) 1.40(1.96) 1.21{1.94) 1.03(1.81)
! 52 52 81 4% i 37 0 25 15
CO 60mg  1.48{1.39) 1.92(1.41) 2.65¢1.62) 2.31(1.59) 1.92¢1.87) 1.42¢1.60 0.92(1.41) 0.59¢1.23) 0.42(0.9%)
26 26 24 26 25 19 16 11 8 e
Placebo  1.68(1.68) 2.29(1.70) 2.50(1.80) 1.78¢1.71) 1.43¢1.85) 1.18(1.83) 1.29(2.21) 1.25(2.37) 1.32(2.36F
8 28 28 26 18 15 12 12 12
P-YALUE 0.501 0.664 0.650 3.332 g.414 0.544 D.615 0.517 €.192
RMS ERROR  1.49%) 1.618 1.914 1.970 2.083 2.0582 1.966 1.945 1.870
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Approximated Onset of Pain Re)ief

PROTOCOL TA

(minutes)
Treatuent Mean Lower 95% CL Upper 95% CL
TR 100ag 21 17 29
TR 50mg 21 16 30
€0 60mg 21 i5 3
Placedo 18 13 23
Approximated Ouration of Pain Reliet
{hours:minutes)
Trestaent Hean Lower 955 CL  Upper 95% (L
TR 100ag 6:05 §:35 > 8:00
TR 50mg 6:25 5:10 7:50
C0 60mg 6:10 4:45 7:25
Placebo 4:40 3:30 > 8:00
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Tramadol 100 MG
Tramadol 50 MG
Codeine S04 62 MG

1600 00

F White Black Other
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60
55
27
33

This display includes all patients,

Tramadol Pretococl Ta

Femographic Freguencles and Means

_Baseline Pain__

Moderate

39
41
24
23

JUN-1994

Arthroscopic
Knee Surgery

64
S6
29
35

including those who were not included in the aralys:is.

11:31 Thursday,

Reason for Discontinu

Experlience Violatlon



[ Stady: 1C Pain Model: Post-Surgical
Investigators: Study Design: si, sd, db, r, p’
Duration: 6 hours
Tx:Tramado! (TR) 100 and 50 mg
Aspirin €560 mg/Codeine Phosphate 60 mg
{ASA/Codeine)
Codeine Sulfate 60 mg (Codeine)

s

Placebo °,

A single investigator, randomized, double-blind, single-dose, parallel group study of tramadol
hydrochloride 100 mg and 50 mg (tramadol), aspirin 650 mg with codeine phosphate 60 mg
(ASA/codeine), codeine sulfate 60 mg {(codeine) and placebo in hospitalized patients with
moderate or severe baseline pain following general surgery.

TR100mg: 39 pts. ASA /Codeine: 41 pts. Codeine: 40 pts. Placebo: 40 pts.
TR 50 mg: 40 pts.

Time-observation points- £.5, 1, 2. 3, 4, 5 and 6 hours
Remedication 2liowed: None before 60 minutes after study drug administration.
‘Rescue medication: Not specified

e single investigator; sd = single-dose; db : double-blind; r = randomized; p = paraliel

NOTE: The {ollowing d¢ - criptions relate only to this synopsis format as other variables were included
in the complete analysis and report.

Of the 200 patienis enrolled, 196 {98%) completed the study either by finishing the 6-hour protocol
or receiving a rescue anaigesic, and four patients(2%) discontinued the study prematurely. Two
patients were excluded from thie analyses of elficacy: one ASA/codeine patient because no basefine
pain was recorded and one codeirie patient for a significant protocol violaticn.

ASA/codeine was statistically superior to placebo with respect to TOTPAR (Total Fain Relief; sum of
0 - 3 and 0 - 6 hour scores), SPID (Sum of Pain Intensity Dilierences; 0 - 3 and 0 - 6 hour scores), time
to remedication and patient global evaluation scores. Codeine was numerically favored over placebo
with respect to all efficacy variables, although this was nof statistically significant. Tramadol 106 mg
was numerically favored over placebo with respect to al! efficacy variables, aithough not statistically
significant, Tramadol 50 mg was numerically favoreo over placebo with respect to all efficacy
variables, although this was not statistically significant.

Alihough this study showed modet sensitivity, tramadol 100 mg gid not separate from placebo for
any efficacy variables. Because the pairwise testing procedure used for time to remedication is not as
sensitive as that used for TOTPAR and SPID, subsequent pairwise comparisons were conducted for
this variable despiie a lack of separation of tramado! from placebo. Thus, pairwise comparisons
among the active treatments were conducted for time to temedication and patient global evaluation,

ASA/codeine was statistically superior to tramadol 100 mg, but was not statistically different from
tramado! 50 mg and codeine with respect to time to remedication. There were no statistically
significant differences among tramadot 100 mg, tramadol 50 mg and codeine.

ASNc_gdeine was statistically superior to tramadol 50 mg and codeine, but was not statistically
diferent from tramado! 100 mg with respect to patient globat evaluation scores. There were no
statistically signilicant differences among tramadol 100 mg, tramadol 50 mg and codeine.

This study showed model sensitivity. Tramadol 100 mg provided pain reliet nuinerically, although not
statistically, superior to that of placebo.
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Meon Poin Relief

MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TC

& Tramadol MCI 100mg

T Tramaedol MC1 50mg
I Codeine $04 80myg TOTPAR {extrapolated)
18 b M ASAESD/Codeinesd
Q Pigceds Treatment A-hour 6-hour
i DL ETETYN) TR 100mg 3.32¢ 3.25) 8 4,96( 5.95) B
o . TR 50mg 3.04( 3.32) 8 5.06( 6.71) 8
o " ASA/COD 5.43( 3.40) A 8.90{ 6.73) A
; _ €0 60mg 3.51( 2.947 B 5.44( 5.50) B
15 F s s < ", Placebo 2,34( 2.68, 8 3.51( 4.73) 8
/] ﬂ,/ \ P-VALUE 0.062 0.002
q\ Naal b ... RHMS ERROR 3.129 5.974
1t o * b”. R
G NN
SPIEAN ay..
.., -] Q
b 3 ;:05f: -JILMwn““Wo
o b ¢
0....‘...
g
:
o 4 'y R s b - thne d
0 ) 3 ‘ 3 ‘
Hour of Therapy
Assessment Time-Poaints ({n hours)
Treatment 172 1 2 3 4 5 6
TR 100mg 0.90¢0.91) 1.49(1.21) 1,10(1.27) 1.03{1.37) 0.54(1.06) 0.54(1.12) 0.46{1.05)
39 39 28 8C 19 8 12 8 10 8
TR 50mg 1,05(1.08) 1.43¢(1.36) 1,05(1.22) 0.75(1.24) 0.73(1.22) 0.68(1.27) 0.63¢t1.21)
40 40 32 8C 20 B 13 B 12 11
ASA/L0D  1.28(1.22) 1.73{1.13) 1.98(1.25%) 1.9%(1.38) 1,50{1.47) 1.,13(1.49) 0Q.85(1.27)
40 40 34 A 30 A 27 A 22 1%
CO 60mg 0.72(0.89) 1.38(1.14) 1.38(1.23) 1.08¢1.22} 0.79(1.20) 0.62(1.07) 0.51(0.97) "~
38 39 31 B 24 8 15 8 11 11
Placebo 0.8B{1.04) 0.95(1.04) 0.80(1.02) 0.63(1.00° 0,.52(0.99) 0.40(0.93) 0.2500.90)
49 49 29 ¢ 17 B 12 8 10 7
P-¥ALUE 0.168 0.063 0.000 0.020 0.003 0.081 0,185
RMS ERROR 1.037 1.180 1,200 1.248 1.199 1.191 1.114

i
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TC

& Tramodel HCI 100myg

T Tremodol HCI 30myg

T Codeine S04 60mg

. S SpA—— —

w ASAB50/CodeineS

e R N R Y R Y TR

SPI0 (extrapoiated)

8 Placebs Treatment 3-hour 6-hour
TR 100mg 1.18( 1.60) B 1.59¢ 2,31 B
L TR 50mg 1.05¢ 1.69) B 1.85¢ 3.,18) 8
% ASA/COD 2.11¢ 1.91) & 3.55¢ 3.48)
§ pas B £D E0mg 1.31( 1.69) B 1.95( 2.61) B
$ Placebo 0.79¢ 1.35) B 1.21( 2.54) B
98+ P-VALUE 0.637 0.003
RMS ERROR 1,657 2.B58
cnpuss
1 1 1 L 1 L Fl n—.
0 ) 1 3 . s ' .
Hour of Thercny
Assessment Time-Points (in hours)
Treatment 1/2 i 2 3 4 5 §
TR 100mg 0.2B(D.67) 0.59(0.64) 0.28(0.69) 0.41(0.64) 0.18(0.39% 0.13(0.41) 0.10¢0.31)
39 39 28 B 19 B 13 8 10 8 B
TR 50mg  0.45{0.68) 0.5%5¢0.81) 0.33{0.69%} 0.23{0.66) 0.28{0.55) 0.25(0.54) 0.28(0.60;
40 4) 32 B 20 B 13 § 12 11 AB
ASA/COD  0.35(0.70) O0.68(0.73) 0.80(0.763 0.80¢0.72) 0.65(0.80) 0.40¢0.84) 0.43(0.71)
40 40 34 A 30 A 21 A 22 15 A .
.0 t0mg 0.31(0.52) 0.51(0.68) 0.51(0.79) 0.38(0.67) G.31¢(0.61) 0.21(0.47) 0.13¢0.34) ot
39 39 31 AB 24 B is B 1] 11 B
Placebo 0.30(0.56) 0.28¢0.75) 0.33(6.6%) 0.18¢0.50) 0.15¢0.%3) 0.15/0.58) 0.13(0.48)
40 40 29 8 17 B 12 8 10 7 8B
P-YALUE 0.825 0.1581 0.00% 0.000 0.002 0.258 0.023
RMS ERROR 0.631 0.726 0.726 0.543 {.555 0.589 0.509
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CUMULATIVE DATA OF PATIENTS-IN-THZ-TRIAL - PROTOCOL TC

Cumulotive Percant of Patients Terminating Prematurely

e ~
0
s0 }
0 F
60
12
S
g wt
=
<
10 -
20 | 4 Tramcdoi HCI 100mg
T Tramadel HCI 5Cmg
e 2 Codeine 504 60mg
0 M ASAES50/CodeinebD
! o Plocebs
Q 1 H 3 4 ] 3 b4
Hour of Theropy
Number of Patfients in Study 2t Time-Observation Point
Treatment 1-hour Z2-hour 3-hour 4+hou~ S-hour 6-hour

TR 10Umg  39(100.05) 28B( 71.8%) 19¢ 48.7%) 13( 33.3%) 10( 25.6%) 7{ 17.9%)
TR 50mg 40(100.0%) 32( 80.0%) 20( 57.0%) 13( 32.5%) 12{ 30.0%) 11( 27.5%)
ASA/COD 40(100.0%) 34( 85.0%) 30( 75.0%) 27( 67.5%) 22( 55.0%) 15( 37.5%)
CO 60mg 39(100.0%) 31¢ 79.5%) 24( 61.5%) 15( 38.5%) 11( 28.2%) 10( 25%.6%)
Placebo 40(100.0%) 29( 72.5%) 17( 42.5%) 1Z( 30,0%) 1Q( 25.0%) 7( 17.%8%)




9 LY JU

MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY OIFTERENCE (I -*rapolated) - PROTOCOL TC

58 - & Tramadol HEI 10Cmg
X ¥ Tromadol hol 50mg
°r X Codeine SO4 60mg
A Lr -A .ﬁubmuo\nonamanmo LoRID AQXﬂﬂmbag ated)
8 Flaceso
o “r T Treatment 3-hour §-tnrrcrn
a - _—
4+ 3%
- TR 100mg 4.50( 4.72) B 6.55( 8.¢9) B
F 3k TR 50mg 4.097 4.%4) B £.91( 9.81 &
ﬂ e ASA/COD 7.540 5.09) A 12.49¢ 9.98)
& ] - .x;. C0 BOmg 4.82¢ 4.48) B 7.38( 7.92, 8
@ 23 . Placebo 3.13( 3.83) 8 4.73( 7.03) ©E
=] a'..
E a2t . .. P-YALUE 0.001 3.002
Y . s, RMS ERRGR 4,633 B.649
2 . .“ ?
15 A 4'...- :.o..-.
Afvoa.., \ Tiey
1 W\ ) 070 /
..:...D MNI.I'I'J. i
M., .
0.s G un{l}lp -
~g
'] A ! L 1 I L }
c 1 2 3 n ) s !
Hour of Therapy
Assestment Time-Points {(in hours)
Tresimens 172 1 2 3 4 5 6

TR 100mg 1.28(1.47) ~.06.1.72) 1.58(1.83) 1.44(1.97} 0.82(i,39)

39 33 28 B 19 8 13 8
TR 50mg  1.50(1.69) 1.95(2.09) 1.38(1.84) 0.98(1.83} 1.0C{1.74)
40 4¢ 32 B 20 8 13 8
ASA/COD  1,.63(1.81) 2.40(1.75) 2.78{(1.87) 2.75(2.03) 2.1%(2.20)
40 48 KL 30 A 27 A
€0 60mg  1.03(1.33) 1.90(1.73) 1.90(1.94) 1.4671.82) 1.10{1.73}
39 39 31 8 Z4 B 15 B
Placebo  1.17(1.53) 1.23(1.6%) 1.13(1.51) 0.80(1.42) 0.68(1.44)
40 40 2% B i7 B 12 B
P-YALUE 0.445 0.063 0,001 ¢.0600Q 0.002
RMS ERROR  1.577 1.804 1.815 1.827 1.726

0.67(1.47) 0.56¢1.31)

10 8
0.93(1.79) G.90(1.77)
12 it
1.53(2.25; 1.28(2.0%)
22 15
0.82(1.48) 0.64(1.27) .- ..
11 il
0.55(1.43) 0.38(1.35)
10 7
108 0.107
1.717 1.583
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PROTOCIL TC

. Approximated Onset of Pain Relief

. (minutes)
.
Treatment Mean Lower 95% CL Upper §5% CL
TR 100mg 23 17 37
TR 50mg 20 15 i1
ASA/COD 18 i4 28
€O 60mg 29 21 50
Placebo 26 18 43

Approximated Duration of Pain Relilef

{hours:minutes)
Treatment Mean Lower 98% CI.  Upper 95% CL
TR 100mg 2:4% 2:00 3:45
TR 50mg 2:59 2:15 3:40
ASA/COD 5:00 3:30 5155 e
€0 60mg 3:18 2:30 4:08
Placebo 2:35 2:00 3:20

2
»n
)
Y
n
Y
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N

Tramadol 100 MG
Tramadol 5¢ MG
Codelne S04

ASA / Codeline
Placebn

Sex

Race

M F  Wht Blk

26 13
27 13
16 24
25 16
20 20

28
217
29
3o
30

Oehn

A

CDEMO. LIS )2 JUN-1994 07:36 FPa

o)
W

Tramadol Protocel TC 07:36 Tuesday, June 7, 1934

Demographic Froquencles and Means

_Surgical

__Baseline Pain__  Procedure_ _ Reason for Discontinuation

Mean Maan Crthopedic Adv Patient Protocel
Age Waight Moderate Severe Surgery Exp Chelce Violatlon Other
41.23  175.92 32 7 39 0 1 3 0
41.73 172.29 31 - 38 e ¢ g 4
47.80 165.18 32 8 40 0 0 0 i
44.59 177.50, 3z 8 41 0 0 o 1
44.0C3 168,10 3l g 40 ] 0 0 C

This display includes all patients, lIncluding those who were not included in the anatysis.



Study: TJ Pain Model: Post-Surgical Pain
Study Design: si, sd, db, 1, p’
Duration: 6 hours
Tx: Tramadoi {TR) 100 and 50 mg
IM injection Morphine sulphate
{morphine) 10 and 5 mg

A single investigator, randomized, double-blind, single-dose, paralle! group study 6} orally
administered tramadol hydrochioride 100 mg and 50 mg (tramadol) and an intramuscular injection of
morphine suffate 10 mg and 5 mg (morphine) in hospitalized patierits with moderate or severe
baseline pain foliowing surgery.

TR 100 mg: 38 pis. Morphine 10 mg: 40 pts. Morphine 5 mg: 39 pls.
TR 50mg: 43 pts.

Time-observation points: 0.5, 1, 2, 3, 4, 5, and 6 hours
Remedication aliowed: None before 60 minutes after study drug administration.

Rescue medication: Not specified

* si = single investigator; sd = single-dose; db = double-blind; r = randomized;
p = paraliel

NOTE: The following descriptions relate only 1o this synopsis format as other variables were included
in the complete analysis and repont.

Of the 160 patients enrolied, 159 (99%) completed the study either by finishing the six hours of
evaluations or receiving a rescue analgesic, and one patient {1%) discontinued the study
prematurely. Three patients were excluded from the analyses of efficacy: two tramado! 100 mg
patients anc one tramadot 50 mg patient for nol completing 60 minutes of evaluation.

The relative potency of morphine 1o iramadol is defined as the ratio of morphine dose to
equiefliective tramadol dose. A relative potency of 0.050 means, therefore, that 5 m:] of morphine is
estimated (o be equietlective to 100 mg of tramadol. The estimation of refative poteacy requires a
significant common linear regression and the lack of significant deviations from parzlielism. Linear
regression was significant for the efficacy variables of TOTPAR (Total Pain Relief) and SPID (Sum of
Pain Intensity Differences). In addition, there was a significan! effect of preparation for the TOTPAR
(sum of 0 - 3 hour scores) and SPID (0 - 3 hour scores). No signilicant interactions between dose and
reatment (i.e., deviation from parallelism) were observed for any efficacy variable. The relative
potency of morphine to tramadol across all efficacy variables ranged from 0.0394 to 0.0783.

The higher dose of tramadol and morphine were statistically superior 1o the lower dose of the
respective drug in this study. The relative analgesic efficacy of intramuscular morphine to oral
tramadol ranged from 0.0394 to 5.0783 in this study. This translates into a 100 mg dose of tramadol
being equivalent to 3.9 to 7.8 mg imorphine.
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TJ

4 Tromodgh HCY 100mg
7 Trarmodol HTI 50myg

TOTPAR (extrapolated)

. 8. Mcrphing 504 10mg Trestment 3-hour 6-hour
...... " * Mgrphing S04 Sma
r TR 100mg 5.43( 3.2€) B B.46( §.11) A
o3 TR 50mg 3.84¢ 2.62) € 5.15( 4.28) B
2 HQ 1Jmg 7.01( 2.82) A 5.84( 5.44) A
MO Smg 5.47( 3.42) B 7.96( 6.32) A
K P-VALUE 0.00%9 0.602
R4S ERROR 3.032 5.5598
v
P U ‘
Hour of Therapv !
Assessment Time-Points {in hours)
Treatment 172 1 Z k! 4 5 &
TR 109mg 1.42{1.16) 1.B9(1.14) 2.03(1.30) 1.75(1.48) 1.42(1.44) 0.92¢1.3z) C.6%(1.28)
36 8C 36 8C 32 8 27 AB 24 A 15 11
TR 50mg  1.10(0.96) 1.60(1.11) 1.55(¢1.25) 1.G5{1.31) ©.57(1.02) 0.38{0.82) 0.26(9.70)
42 C 42 34 8B 26 C 15 B 9 7
MO 10mg 1.85¢1.03) 2.47(1.11) 2.63(1.15) 2.22(1.33) 1.2501.35. 0.,95¢1.33) 0.63(1.10)
40 AR 40 A 43 A 37 A 32 A 17 12
MO Smg 2.00(1.26) 2.38{1.09) 1.B2(1.47) 1.46(1.52) 1.00<{1.34) Q.87{1.47) 0.62(1.27)
33 A 39 AB 3, 8 26 B¢ 20 A8 14 1
P-VALUE 0.001 0.001 0.002 0.002 0.024 0.142 0.289 -
RMS ERROR 1.101 1.111 1.295 1.408 1,250 1.26% 1.104
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TJ

& Tramgdol HCE H00mg SPID (extrapolated)
.3 T Tromodo! HCi 80mg
S
2, Morohine S04 10mg Treatment 3-hour &-hour
..”..:omml_... 504 Smg ,
tr T 100mg 2.71¢ 2.26) AB 4.35( 4.05) A
TR 50mg 1.94( 1.54) B 2.49{ 2.34) B
MO 10mg 3.39¢ 2.15) A & 51( 3.46) A
o 15 F MO Smg 2,630 2.12) AB 3.68( 3.59) AB
&
5 PRI P-VALUE 0.017 0.033
2 al o x,. N e RMS ERROR 2.024 3.389
K-h . !’—
I.. N‘hm - %b
83 r m ’ﬁ///q :.:quWW//u.rll:
o ~pothelns
c._"..an /d ‘s
{ v
[ L R R R R L L L L T A Y
] ! 2 3 % 3 3 P .
Hour of Therapy ‘
Assessment Time-Points (in hours)
Treatment 172 1 2 3 g 5 3
TR 100mg 0.58¢0.69) 0.78(0.%0) 1.03¢(0.97) 1.00(1.01) 0.78{0.90) 0.47¢0.77) 0.359¢(0.77)
36 BC 3 ¢ 32 27 A 24 A 15 11
TR S0mg  0.45(0.67) 0.86(0.68) 0.86(0.847 12.43(0.70) 0.29(0.55) 0.19{(0.45) 0.07(0.286)
42 ¢ 42 BC 34 26 B i5 8 9 7
MG 10mg P.80(0.69) 1.17(0.75) 1.25(D.%4y 1.10{D.96) 0.52(0.82) 0.35{(0.74) ©0.25(0.59)
40 AB 40 AB 40 7 A 32 AB 17 12
MO S5mg 1.00(0.89) 1.23(0.87) 0.79(0.89) 0.72(G.94) 0.38(0.63) 0.33{9.77) 0.33(0.74)
39 A 39 A 35 26 AB ¢0 B 14 R
P-VYALUE 0,006 0.6G29 0.065% D.005 0.024 9.356 2.111
RMS ERROR 0,739 0.801 0.911 0.907 0.732 0.692 0,613
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL Td
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20 F
& Tramadot HCH 100mg !
0 r .n... T Tramedol HCI $0mg H
I 3, Moraning 504 10mg ,
s » Morphine S0a Smg
9 1 2 i 4 L3 & ?
Hour of Theropy
Humber of Patlents in Study at Time-Observation Foint
Treatment 1-hour 2-hour J-hour 4-hour §-hour 6-hour

TR 100mg  36(100.0%) 32¢ 88.9%) 27( 75.0%) 24( €6.7%) 15¢ 4i.7%) 11( 30.6X)
TR 50my 42(100.0%) 34( 81.0%) 26( 61.9%) 15( 35.7%) 9( 21.4%) 7( 16.7%)
HO0 10mg 43(100.0%) 40(100.0%) 237( $2.5%) 32( &0.uz) 17{ 42.5%) 11{ 27.5%) s
MO 5mg 39(100.0%) 35( 89.7%) 26¢ 66.7%) 20( 51.3%) 14( 35.9%) 9 23.1%)

¢CaALY Ju
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MEAN SCORES QF PAIN RELIEF COMBINED

WITH PAIN INTENSITY OIFFERENCE (Extrapolated) - PROTOCOL TJ

33 r
T | ™
! 5 - 2 r3Mmodol HE 100my SPRID (extrapolated}
, * Tramedgol HGt 50myg
Vi
€5 J2.Nohne 304 10mg Treatment 3-hour §-hour
x Morphins S04 Smg ——
. L LU R L KR N I I
-0
Q TR 100mg 8.141 5.23) B8 12.81¢ 9.70) A
+ 35k Ao TR 50mg 5.58( 3.99) ¢ 7.64( 6.39) 8
- ‘s M) 10mg 10 40( 4.63) A 14.35(¢ 8.50) A
! SN, MO 5mg ..100 5.37) B 11.64¢ 9.75) A
& */
< : .\q../. P-VALUE 0.001 0.005
€ st A o RMS ERROR 4.810 8.647
3
* &
£ —- o. ..
3 ¢’ s AN
” -.- .ld
s p ¢ v .MM/
LTINS
1y . ,wHHH”;
»
as b :fff:c
/q |
o L I :
0 ' 1 3 < & -

Hour of Therapy

Asses:tment Time-Points (in hours)

Treatment 1/2 1 2 3 4 5 f

TR 100mg 2.00(1.69) 2.67(1.90) 3.06(2.11) 2.75(2.41) Z.19¢2.27y 1,39(2.03F 1.08¢1.9%)
36 BC 36 8 32 AB 21 AB 24 A 15 il

TR 50mg 1.55¢1.45) 2.45(1.66) 2.40{2.04) 1.48{1.84)y O0.86¢1.327 0 87(1.,1%) 0.33¢(G.93)
42 C 42 B 34 B 26 C 15 8 g H

0 10mg 2.65(1.58} 3.65(1.70) 3.93(¢1.95) 23.3312.15) 1.78(2.08) 1.30(2.02) 0.88(1.6%)
40 AB 47 A 40 A 37 r 32 A 17 12

HO Smq J.0002.08) 3.62(1.84) 2.62(2.27) 2.1B{2.42) 1.38(1.%1)y 1.21(2.20) Q.45¢1.%M)
9 A 35 A 35 8 26 BC 20 AB 14 11 -

P-VALUE 0.001 $.003 0.907 0.002 ¢.021 0.200 G.195

RMS ERROR 1.710 1.773 2.093 2.228 1,952 1.888 1.661
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PROTOCOL TO

Approximated Onset of Pain Relief

(minutes)
Treatment Mean Lower 35% CL Upper 95% CL
TR 109mg 15 12 zl
TR Simg 19 15 27
MO 10mg 11 19 14
MO 5mg 10 8 13

Approximated Duration of Pain Relief
{hours:minutes)

Treatment Mean Lower 95% CL  Upper 95% CL
TR 100mg 4:25 3:20 5:20
TR &0mg 3:15 2:30 3:50
MO 10mg 4:40 4:10 5:15%
MO 5mg 3:45 2:50 4:85




-

€300 00

lmumccbw"anrm.ncm.omo.ocmwbbr.vzﬁnmmm.ﬁo>_ehomzo.rawumq T-JUN-1994 10:4¢

v e

rage |

Tramadol Protwecel TJ 14:46 Friday, June 3, 1954 i

Demographlic Frequencies and Means

_Sex Race Baseline Pain Surgical Procedure _Reason for

Mean Mean Adv Patient

Drug M F wht Blk Oth Age Weight Slight Moderate Severe Orthopedic Abdominal Other Exp Cholce
Tramadol 100 MG 11 27 s 2 0 49,74 175.74 0 15 23 20 15 3 U 1
Tramadol 50 MG 13 30 a8 4 0 46.21 176.65 0 12 31 30 9 4 ] e
Morphine S04 10 MG 19 21 37 3 0 47.45 184.02 0 19 21 27 11 2 Q o
Morphine 804 5 MG lé 23 36 3 0 48,87 1.2.2% 0 22 17 20 14 5 1 ]

¥

This display includes all patients, including those whe were not i5'luded in the anaiysis.
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Tramadol Protocol TJ 14:46 Friday, June 3, 1954 2
Demographlc Frequencles and Means
Dlagnosis
Excision Trans
Vein Hernlat Total Cholecys Repalr Cenito vesic
Acrimo~ Abdomino- Ligation Nucleus Herino Mammo- Hip Lamine Append Cholecys vecomy Cystccel Urinary Ureth
Drug plasty plasty Strlipping Pulpos graphy plasty Replac -ctomy ectcmny tecomy Gram Retrocel Surgery oplex
Tramadol 106 MG ¥ 0 0 1 0 c 0 0 0 1 € C g 1
Tramadol 50 MG 1 1 0 ¢ ;0 1 0 0 ¢ 1 2 ] 1 n
Morphlne S04 10 MG 0 0 0 i 0 ¢ 0 2 0 2 k! L < 0
Morphine 504 5 MG 0 0 1 4 1 1 1 2 1 0 2 0 ¥ 0
Diagnosis ]
Abcom Hemorr Lapar
ino hola Ureter otomy
Prost Coph Hyster Gyneco ortho Recon plaaty ectomy oneo Ooph Ventral
cysto ~reac Abdom Fcot Hernia

atec orec ectomy logicai lobec Back Arthro pedic Hyster strc /lypo Knse Fistul  Hip
tomy tomy Salpingo Surgery tomy Surg plasty Surgy ectomy Surgy sucton Surgy sctomy Surgy tomy tomy Surgy Surgy Repalr

e P S i A i ol e o A o e e A e S e i A P e S 44 S Y e W D R YR N T e T S e o S NS S TN YU A S e e W A ST R g e R RS o S

0 1 1 3 0 0 0 11 2 4 1 4 2 0 0 o 1 0 1
1 g 0 3 0 1 2 22 2 1 ] 1 3 | 1 _D o 1 ol
G o] 0 3 1 1 1 15 2 5 0 1 0 v} Q Tt o 1 o
2 1 0 5 0 2 0 13 3 2 1 0 1 o 0 b 0 c C

o
=
-
(-
o
I

This display Includes all patlents, inc. . .i. those who were not included in the analysis.



Study. TW Pain Model: Posi-Surgical

investigator: Study Design: si, sd, db, r, p’

Duration: 6 hours

Tx: Tramadol {TR) 100 and 50 mg
Acetaminophen 650 mg/Propoxyphene

Napsylate 100 mg (APAP/prcpoxyphene)

Codeine Sulfate 60 mg (Codeine)
Placebo Y

fr——— -

A single investigator, randomized, double-blind, singte-dose, parallel group study of tramadol
hydrochloride 100 and 50 mg (tramadol), acetaminophen 650 mg with nropoxyphene napsylate
100 mg (APAP/propoxyphene), codeine sulfate 60 mg (ccdeine) and placebo in patients with
moderate or severe baseline pain following surgery.

TR 100 mg: 40 pts. APAP/propoxyphene: 39 pts. Codeine: 41 pis. Placebo: 40 pts.
TR 50mg: 40 pts.

Time-ob. rvation points: 0.5, 1, 2, 3, 4, 5, and 6 hours

Remedication allowed: None before 0 minutes after study drug administration.
Rescue medication: Not specified

si = single investigator; sd = single-dose; db = double-blingd; r = randomized; p = parallel

NOTE: The following descriptions relate only to this synapsis format as ofver variatles were inclu-” !
in the complete analysis and report.

Of the 200 patients enrolled, 195 patients (98%) completed the study either by finishing the 6-hour
protocol or by taking rescue analgesic, and live patients (3%} discontinued the study prematurely.
Two codeine patients who discontinued the study prematurely were excluded trom the analyses of
efficacy because they discontinued prior to the 60 minute efficacy evaluation. ‘

APAP/propoxyphene was stalistically superior compared to placebo for all efficacy variables.
Codeine was numerically favored over placebo with respect to all efficacy variables, and was
statistically superior 10 ptacebo only for SPiD (Sum of the Pain Intensity Difierences; 0 - 6 hour
interval scores). There - s po slatistically significant treatment effect for SPID (0 - 3 hour interval
scores); therefore no pairwise statistical analyses were conducted for this interval.

Tramadol 100 mg and 50 mg were statistically superior compared 1o placebo with respect to all 1
efficacy variables. There was no tramadol dose-response.

Comparing the four active treatment groups, tramadol 100 mg and APAP/propoxyphene were

tavored numerically over the other treatments with respect io most efficacy variables. Means for

tramadol 50 mg were numerically greater for TOTPAR (total pain relief 0 - 3 wid 0 - 6 hour interval i
scores) cormpared to those ior codeine. There were no statistical differences among the tramado’

100 mg, tramadol 50 mg, APAP/propoxyphene and codeine treatment groups 2r any efficacy

variable,

This study showed model sensitivity an& demonstrated pain relief for tramadol 1C0 ard 50 mg 1
statistically superior to that of placebo. There were no statistical differences among the active
treatments in producing overall anaigesia over the entire st iCy.

-

o N4 OO



N20281 5 of 6




e

(VR

Vo kb

Mean Pgin Reiief

MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOC

& Tromodol HCI 100mg
. ¥ Tramadel HCI 50mg
b 4

OL TW

TOTPAR (extrapolated)

L noao_:.- mo;.moio
ul % APAPGSO/Prapexi0g
Semeresressrescusatase, Treatment 3-hour 6-hour
2 F TR 100mg 4.30¢ 3,30) A 8.,33¢ 6.78) A
TR 50mg 4.25( 3.30) A 7.50( 6.66) A
APAP/PROP 4,583 3.20) A 7.99( 6.76) A
CO 60mg 3.50( 3.49) 8 6§.32( 7.20) AB
s b Placebo 2.60¢ 2.82) B 3.83( 4.55) B
P-VALUE 0.052 0.016
RMS ERROR 3.229% 6.513
1 B
0s &
O e L . L ) A H J .r
0 1 2 3 4 s 3
Heur of Theropy
Assessment Time-Points (in hours}
Treatment 172 1 2 3 4 5 6
TR 100mg 0.60{(0.67) 1.35(1.19) 1.63{(1.23) 1.70(1.38) 1.72(1.48) 1.23(1.31) 1.08¢!.42)
40 45 35 25 A 26 A 26 A 25
TR 50mg  v.65{0.74) 1.30(1.%1) 1.60{1.30) 1.68(1.40) 1.38(1.46) 1.08(1.46) 0.80(1.36)
40 40 36 30 A 26 AB 27 A 18
APAP/PROP 0.64(2.78) 1.23(1.04) 1.74(1.21) 1.85{1.41) 1.41(1.41) 1.21(1.49) 0.85(1.41)
39 39 35 29 A 26 AB 23 A 17
€0 60mg  0.54(0.88) 0.9201.11) 1.41(1.33) 1.38(1.46)} 1.08(1.44} 0.97(¢(1.51) O0.77(1.37,;
39 39 37 30 AB 23 8¢ 16 A 15
Placebo 0.38¢(0.67} 0.88(1.0G3) 1.13(1.11; 0.80(1.09) O0.60¢1.01) 0.35(0.86) C.28(0.75}
40 40 36 23 B 17 C 9 B B
P-VALUE 0.464 0.294 0.200 0.006 0.005 0.026 0.086
RMS ERROR  0.751 1.097 1.239 1.354 1.372 1.347 1.28%
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Mean PID
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MEAN SCORES OF PAIN INTENSITY

e

it

DIFFERENCE

(Extrapnlated) - PROTOCOL TW

-~ 4 Tramadol HS 100mg
v Tramodol HCI $0mg SPID (extrapolated)
X Cedelne S04 60mg
] . mevmuO\vwmuo:o.onl Treatment 3-hour &-hour
'~ Im.l‘.—“.ﬂ.‘.clo.l"..lltllll
mm—————w—n—e-——" TR 100mg 2.28( 2,06} 4.60( 4.73) A
TR 50mg 2,067 1.75) 3.79( 4.09) A
APAP/PROP 2.18( 2.18) 4.33( 4.58) A
L €0 60mg 1.88( 2.42} 3.730 5.14) AB
Placebo 1.24¢ 1.77) 1.84( 3.18) B
N . P-YALUE 0.106 0.050
muﬂf}% RMS ERROR 2.049 380
= b 4
/q
o
ﬂlﬂ...nn D_D
TO L R R T I T T . T T T U
1 L L .—
1 1 3 4 ) ]
Hour of Therapy
Assessment Time-Points (in hours)
Treatment 172 i 2 K] 4 5 6
TR 100my 0.20(0.46) 0.75(0.78) 0.88(0.76) ©.93(0.89) 0.95¢(0.96) 0.70(0.97) 0.68(1.02)
40 440 35 28 A 26 A 26 A 25
TR 50mg 0.18(0.38% 0.60¢0.7Y}) 0.80(0.72> 0.88(0.767 0.73(0.93y 0.60:0.93) 0.40(0.99)
40 40 36 30 A 26 A 22 A 18
APAP/PROP $.26(0.59) 0.67(0.77) 0.92¢2.87) 1.00(0.89F 0.77(0.87) 0.69¢(0.9%) 0.45(0.94)
39 39 35 29 A 26 A 23 A 17 ..
CO 60mg 0.28¢(0.60) 0.45(0.79) 0.74{(0.94) 0.77(1.04) 0.69¢0.93) 0.64(1.04) 0o.51(¢(1;0m
39 33 37 30 AR 23 AB 16 A 15
Placebec  0.15(0.43) 0.43(0.64) 0.50{0.75) 0.43(0.68) 0.33(0.66) 0.15¢(0,53) 0.13(0.52)
40 40 36 23 B 17 B g B )
P-YALUE 0.751 0.352 0.164 0.030 0.035 0.036 0.090
RMS ERROR 0,502 0.739 p.811 0.857 0.887 0.9C¢ 0.894
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL -

PROTOCOL THW

Curaulolive Percent of Patienis Terminoting Pramaturely

100

L1

80

T0

[1+]

| I e S A S S ]

5
B -
30 % :
20 b 4 Tramadol HCI10Cmg
, v Tramodol HCI 50mg
10 I Codeine S04 moao.
0! . % APARE3O/Propoxia0
ﬁ ! 2 Flacebo
_ _ H _ R v
o 1 2 3 « 3 5 b
Hour ¢f Theropy
Number of Patients in Study at Time-Observation Point
Treatment 1-hour 2-hour A-hour 4-hour B-hour &-hour
TR 100mg  40{100.0%) 35¢( 87.5%) 28( 70.0%) 26¢ 65.0%) 2&8{( 65.0%) 24( £0.0%)
TR 50mg 40(100.0%} 3&¢ 90.0%) 30( 75.0%) 25¢{ 65.0%) 22( B55.0%) 18( 45.0%)
APAP/PROP 39(100.0%) 35( 89.7%) 29{ 74.4%) 26( 55.7%) 23( 5%.0%) 17( 41.5%)
€0 60mg 39(100.0%) 37¢ 94.9%) 30( 76.5%) 23¢( 5%.0%) 16¢( 41.0%) 14¢( 35.%%)
Ptacebo 40(100.0%) 36( 90.0%) 23( 57.5%) 17( 42.5%) 9( 22.5%) 8¢ 20.0%)
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MEAN SCORES OF PAIN

RELIEF COMBIN:. WITH PAIN INTENSITY DIFFERENCE

{Extrapolated) - PROTOCOL THW

38 & Tramadol HCI 100mg
7 Tramadol HCI SOmg SPRID (extrapolated)
r 4 nono_:- 504 moBo :
Vs b x >m%mmm\v33:oo. Treatment 3-hour &-hour
O Plocebe
a I TR 100mg 6.58( 5.15) 12.93(11.23) A
£ TR 50mg §.31( 4.88) 11.29¢10.51) A
+ 35| APAP FPRCP 6.91( 5.2 12.32(11.06) A
T CJ 40mg 5.38( 5.78) 16.05(12.16) AB
M 3 b Placebo J3.841 4.45) 5.66( 7.90) B
2
€ et
. & em— A P-VALUE 0.057 g.022
€ 281 A R¥S ERROR 5.107 10.660
o s
Bl %
3 s
13 - |
g
1 -
0.5 - g .
g
o i 1 i wi . e, i v
0 ) 2 3 4 s 6 .
Hour of Therapy
Assessment Time-Points (in hours)
Treatment 172 1 2 3 4 5 6
TR 100mg O0.80¢(1.04) 2.10(1.89) 2.50(1.89) 2.63(2.19) 2.68(2.39) 1.93(2.22) 1.75(2.42)
40 40 as 28 A 26 A 26 A 25
TR 50mg  0.B3(1.06) 1.,90(1.75%) 2.40(1.93) 2.55(2.09) 2.10(2.35) 1.68(2.36) 1.20¢2.2%)
40 40 36 30 A 26 A 22 A 18
APAP/PROP 0.90(1.29) 1.90(1.74) 2.67(1.53%) 2.85(2.23) 2.18(2.200 1.90(2.39) 1,33(2.32}
39 33 35 29 A 26 A 23 A 17
CO 60mg O, a~ap 43) 1.38(1.84) 2.15(2.21) 2.13(2.43) 1.77{(2.38) 1.62(2.52) 1.28(2.34)
39 37 3D AB 23 AR 16 A 15 o
Placebo o mmﬁp 047 .45(1.58) 1.63(1.79) 1.23(1.72) 0.93(1.62; 0,50¢1.35) 0.40{1.24)
40 40 36 23 8 17 8 § B 8
P-VYALUE 0.671 ¢.296 0.155 0.008 0.019 0.026 0.084
RMS ERROR 1.182 1.766 1.967 2.142 2.297 2.207 2.152
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Approximated Onset of Pain Re.ie?

PROTOCOL THW

{minutes)

Treatment Mean Lower 55% CL Upper 95% CL
TR 100mg 38 27 64

TR 50mg 35 26 6l
APAP/PROP 33 23 62

€0 60mg 37 23 83
Placebo 57 35 162

Appraximated ocamm*oa of Pain Relief
(hours:minutes)

Treatment Mean Lower 95% CL  Upper 95% CL
TR 190mg > 6:00 2:55 > 6:00

TR 50mg 5:00 3:25 > 6:00
APAP/PROP 5:15 3:30 > 6:00

€0 60mg 4:15 3:20 5:45
Placebo 3:10 2:35 4:10
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Tramadel Protocol TW 11:2% Tuesday. June 7, 1994 1

Demographle Frequercies and Means

_Sex_ Race _Baseline Pain_ Surgical Procedure _Reason for Discontinuat
Hysterectomy
Mean Mean’ Ceszarsean or Cther Adv Fat Proto
Orug M F wWht Blk Oth Orien Age Walght Moderate Severas Section Gynecological Orthopadic Exp Choice Viala Other
Tramadel 100 MG 13 27 2 33 2 1l 29,48 187.69 24 16 20 LY 15 0 4] n 2
Tramadel S50 MG 13 27 T 33 0 0 28.43 176.40 24 16 20 4 l¢ ] s 0 0
Codaine S04 11 30 2 N 2 0 32,05 157.71 wmm 16 21 2 13 2 0 0 0
APAP/Propoxyhene 10 29 4 35 ¢ 6 30,38 175.11 .24 15 20 3 i6 0 0 0 i
Placebo 14 26 6 33 1 0 29.33 167.72 0 24 16 24 1 15 0 0 ¢ y

This display includes all patients, lncluding those who were not included in the analyst!s.
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Traradol Protocol TW 11:29 Tuesday,

Demographic Frequencies and Means

Dlagnosis
Casarean Cesarean
Tubal Orthe Section Section
Lamin Liga Arthro pedic Cesarean Hyster Foot /Tubal /Hyster

ectomy tion plasty Surgery Section ectomy Surgery Ligation ectomy

T R D T R e i i P o 2 Yy . A - — o o — « .

0 0 0 16 19 4 0 1 0 !
0 0 0 16 18 3 1 2 D
0 0 2 16 | 20 2 0 1 0
1 1 0 15 | 17 2 0 3 0
0 0 0 15 - 20 1 0 3 1

This dispilay !includes all patlents, including those who were not included in the analysis.
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Study: TX Pain Modet: Post-Surgical Pain
inve: Study Design: si, sd, db, r, p*
Duration: 8 hours
Tx: Tramadol {TR) 150 mg and 75 mg
Acetaminophen 650 mg/propoxyphene
napsylate 100 mg {APAP/propoxyphene)
Codeine sultate 60 mg (Codeine

[

Plac .o !

A single investigator, randomized, double-blind, single-dose, parallel group study' of tramadol
hydrochloride 150 mg and 75 mg (framadol), acetaminophen 650 mg with propoxyphene
napsylate 100 mg (APAP/propoxyphene), codeine suffate 60 mg (codeine) and placetn in
hospitafized patients and outpatients with moderate or severe baseline pain following surgery.

TR 150 mg: 40 pts. APAP/propoxyphene: 37 pts.  Codeine: 33 pts.  Placebo: 35 pts.
TR 75 mg: 36 pts.

Time-observation points: 0.5, 1, 2, 3, 4, 5, 6, 7, and 8 hours
Remedication allowed: None before 60 minutes after study drug administration.

Rescue medication:. Not specified

* si = single investigator; sd = single-dose; db = doubie-blind; r = randomized; p = parallel

NOTE: The following descriptions relate only to this synopsis format as other variables were
inciuded in the complete analysis and repont.

Of the 182 patients enrolled, 173 (95%) completed the study either by finishing eight hours of
evaluations or by receiving a rescue analgesic,_and nine patients {5%) discontinued the study
prematurely. Five patients were excluded from the analyses of efficacy: four tramadol 150 mg
patients for not compieting one hour (60 minutes) of evaluation and one framadol 75 mg patient
for a significant protocol violation. A total of 177 patients was included in the analyses of efficacy.

in this study, there were no statishcally significant overall freatment effects for any of the efficacy
variables: TOTPAR (Total Pain Reliet, sumof 0 - 3,0 - 4, 0 - 6, and O - 8 hour scores), SPID
{Sum of the Pain Intensitv Differences; 0 - 3, 0 - 4, 0 - 6, and 0 - 8 hour scores) and time o
remedication. This study is considered to be a model failure, and no further efficacy analyses were
conducted.
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TX

L P 8 lremadel HC! KOmg TOTPAR {extrapolated)
o lremagel HC) T3mg
I Coduine 304 $0mg Treatment 3-hour 6-hour
1t SLANT Y ropeand |
0 Mocebe
TR 150mg 3.18( 31.83) 6.06( T.04)
a TR 75mg 3.76( 3.56) 5.16( 5.28)
- APAP /PROP 4.19¢{ 3.52) 6.27( 6.66)}
& CO 60mg 2,.65( 2.32) 3.74¢ 3.90;
Placebeo 2.99( 3.47) 3.82¢ 4.89)
3wt a-sh; P~VALUE 0,307 0.188
M -“l RMS ERROR 3.395 5.707
L N & Fy 3
[] -..l.l-
os | o, 'ay
T T gy
...... 01:-".#” . 4
n e, i e e i o J ”. —p.—
. * [} 1 ] ¢ ) ] T ) :
Hour of Theropy
Assessment Time-Points (in hours)
Treatment 172 i 2 3 ] g 6 7 8
{
TR 150mg 0.69¢0.79) 1.31(1.26) 1.47¢1.5%) 1.,31(1.56) 1.03(1.46) 0.67(1.20) 0.58(1.18) 0.39¢0.99) 0.31(0.82)
kT I k1 23 20 18 14 10 7 &
TR 75ag  C.97(1.10) 1.40(1.31) 1.46(1.52) 1.13(¢1.30) 0.71(1.07) 0.49(0.89) 0.2000.72) 0.23(0.77) 0.14:0.60)
S A 35 21 19 16 11 T 5 Y |
APAP/PROP 1.11(0.91) 1.54(¢1.32) 1.54(1.50) 1.32(1.51) 0.89(1.39) 0.70(1.29) 0.49¢1.22) 0.41¢1.12) "0.30(1.02)
37 AR k4 25 22 16 12 ] 7 4
CO 60mg  9.82(0.95) 1.09¢1.01) 1.06(1.09) 0.70(1.02) 0.42(0.79) 0.33(0.82) 0.33¢0.85) 0.30¢0.92) 0.21(0.74)
k% B | kK 24 19 13 -7 5 4 k]
Placedbo  1.39(1.27) 1.42(1.38) 1.00().47) 0.58(1.20) 0.33(0.85) G.31(0.95) 0.19{0.82) 0.17(0.70) 0.14(0.59)
é A k {1 22 1§ 9 S 3 3 3
P-YALUE 0.044 0,655 0.2%6 D058 0.056 0.363 G.354 0.770 0.818
RMS ERROR  1.016 1.264 1.440 1.340 1.156 1,049 g.984 0.914 0.276
- {
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TX

R tr 3 Teamedal HCI 1S0mg SPID (extrapolated)
© Tramadsl HC1 Theng
.m.....nbh.ols..lumhnho.nslol Treatment 3-hour é-hour
1A B -mtcdﬂﬂ%ﬂgmm-
9 Recsee . TR 150mg 1.71( 2.0%5) 2.74¢ 3.53) A
TR 75mg 1.47( 1.63) 1.76( 2.03) ABC
APAP /PROP 1,80( 1,91} 2.50( 3.06} AB
a CO 60mg 0.95( 1.28} 1.11( 1,85} ¢
m Placebo 1.13( 1.%1) 1.43( 2.46) BC
2o P-VALUEZ 0.216 0,055
P o RMS ERROR 1.785 2.677
83 k ...o
4 lljlm -
. u ?.yn/n......“ll..u.ll
[T T / l/u.,....u....-
) L. oo onIE
Iy
R
Howr of Theropy
Assessment Time-Points (in hours)
Trestment 172 1 2 3 4 13 6 7 8
TR 150mg 0.22(0.54) 0.42(0.91) 0.78(0.87) 0.61(0.84) 0.44(0.73) 0.33(0.59) 0.25(0.60) 0.17(0.45) 05.08(0.28)
a k{1 23 20 I3 A 14 10 ? 6
TR 75mg  0.29(0.62) 0.54(0.66) 0.66(0.80) 0.40¢(0.55) 0.17(0.45) 0.06(0.34) 0.06(0.42) 0.02:0.37) 0.00(0.24)
35 35 21 19 16 BC 11 7 5 4
APAP/PROP 0,.38(0.64) 0.68(0.78) 0.70(0.8%) 0.57¢(0.83) 0.32(0.58) 0.22(0.53) 0.16{0.60) 0.16(0.50) 6.11¢0.46)
3 2 25 23 16 A3 12 ] 7 4
CO 60mp  0.2)(0.55) 0.42(0.56) 0.39¢0.66) 0,24(0.50) 0.03(0.47) 0.06¢0.35) 0.06(0.24) 0.09(0.38) 0.06(0.24)
n 33 24 19 13 ¢ 7 5 4 3
Plscedo LE8(0.65) 0.50(0.70) 0.36(0.87) 0.22(0.78) 0.08(0.44) 0.14(0.42) 0.08¢0.37) 0.08(0.37) 0.06(0.23)
36 3¢ 22 16 9 B&C 5 3 3 3
P-VALUE 0.081 0.561 0.113 0.068 0.010 0.085 8.361 5.829 ¢.650
RMS ERROR §.602 0.7M 0.814 0.717 0.548 0.450 0.472 0.419 0.306
A _ .
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCQL TX

. 100 ﬁ
..m 0+ e B Qe
o I \\Nnﬂﬂ.\\o
s } n.\s.\o\“l.h\-
...... . 5‘ -
10 L ..0 \ o"\ [ ]
Y.y
0 ¢+ .
e S \o\
3 0} Ny
: S
§ o}
3
R .
P & Tramadol HEI 150mg
‘ ¢ Tromodol HCI 75mg
o r I Codeine S04 60ing
oL ; .m..»v»vmuo\vsosao
,. 9 flacebo
@ ' 2 ] W [ ? _-
Hour of Theropy
Number of Patients in Study at Time-Observation Point
Treatment 1-hour 2-hour 3-hour 4-hour S-hour 6-hour 7-hour 8-hour
TR 150mg 36(100.0%) 23( 63.9%) 20( 55.6%) 18B( 50.0%; 14( 38.9%) 10( 27.8%) 7( 19.4%) 6( 16.7%)
TR 75m¢g 35(100.0%) 21( €0.0%) 19¢ 54.3%) 16( 45.7%) 11( 31.4%) 7( 20.0%) 5¢ 14.3%) 4( 11,4%)
APAP/PROP 37¢100.0%) 26¢ 70.3%) 23( 62.2%) 16( 43.2%) 12( 32.4%) 9( 24.3%) 7C 18.9%)  4¢ 10.8%°
CO 60mg 33C100.0%) 24( 72.7%) 19( S57.6%) 13( 39.4%) 7( 21.2%) 5C 15.2%) A4C 1z2.3%0 3¢ $.1%)
Plaecebo 36(100.u%) 22¢ 61.1%) 17( 47.2%) 10( 27.8%) 5( 13.9%) 3¢ 8&.3%) 3( 8.3%) 3 8.Im)
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- .MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TX

2§ LN 8 Trameds! WCI W0my SPRID {extrapolated)
. o Tremedoi HCI 7Smp
3 _Cadeine 534 s0mg Treatment 3-hour é-hour
3t SLAPARESY Mraon00
..w @0 LFIRN T,
. [ dmovintnie PR M mu aa 5.49¢{ 5.78) 8.79{(10.43)
¢ »mzxwwow w.nr 5.09) 6.91{ 7.15)
g | co 6o .99{ 5.31) 8.77¢( 9.59)
% £l ”o 3.63{ 3.38) 4.85( 5.46)
3 acebo 4.11( 5.28) 5.25( 7.24)
K L .‘Idvﬁgcw o.wmm o.- ﬁ
m 13 I RMS ERROR 5.058 m.wwm
M tr n...-.o ./r-
f %\l . / Dy
13 -~ - ™
z, ',
. R (-3 -
DI.I / .»c-.
°3 | ,fu ° 8o S .
I.llurw“mnnnm h.
R |
Hour of Therapy
Assessment Time-Points (in hours)
Treataent 12 i 2 3 4 3 é 7 8
TR 150mg 0.92(1.16) 1.22¢(2,06) 2.25(2.42) 1.92(2.36) 1.47(2.156) 1.00(1.76) @.83(1.73) 0.56(1.40) . 0.35(1.05)
. ik B k[ 23 20 A 18 A 14 10 1 6
TR limg 1.26(1.63) 1.94(1.89) 2.11(2.26) 1.51(1.82) 0.89{1.43) O0.54(1.15) 0.26(1.09) 0.31(1.11) 0.14¢0.77)
35 B 35 21 19 AB 16 ABC 11 ? -] 4
APAP/PROP 3.49(1.39) 2.22(2.06) 2.24(2.29) 1.89(2.28) 1.22(1.9%) 0.92(1.77) 0.65(1.78) 0.57(1.61) O0.41(1.44)
37 A8 3 a5 23 A 15 AB 12 9 7 4
€0 60mg 1.03(1.42) 1.52(1.48) 1.39(1.54) 0.94(1.46) 0.45(1.12) 0.39(1.12) 0.39(1.06) 0.39(1.27) 0.27{0.98)
33 3 3 Hu 19 B 13 8¢ 7 - 4 3
Plascebo 1.97(1.86) 1.92(1.29) 1.36(2.27) OQ.81¢1.91) 0.42(1.23) 0.44(1.36) 0.28(1.19) 0.25(1.05) 0.19(0.82)
36 A i 22 16 8 $ € s 3 3 3
P-VALUE 0.030 0.622 0.197 9.051 0.026 0.275% 0.34% 0.7 % a.778
RMS ERROR 1.511 1.914 2.188 2.004 1.638 1.467 1.417 1..18 1.045

w3
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Approximated Onset of Pain Relief

PROTGCOL TX

(minutes)

Treatment Mean Lower 95% CL Upper S5% CL
T2 150mg 33 23 56

TR 75mg 24 17 43
APAP/PROP 28 15 29

€O 60mg 29 20 56
Placebo 15 12 22

Approximated Ouration of Pain Relijef
{hours:minutes)

Treatment Mean Lower 95% CL Upper 955 CL
TR 150mg 3:00 1:45% 5:00

TR 75mg 3:00 1:4 4:35
APAP/PROP 3:2% 1:55 4:35

CO 60mg 3:05 2:00 4:10
Placebo 2:20 1:40 3:25
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Tramadol Protocol T¥ 09:32 Monday, June 6, 1994 1
Demographic Frequencies and Means
_Sex_ Race _Baseline Pain_ Surglcal Procedure _Reascn for Discontlinuation_
Mean Mean Orthopedic Cholecys Hernlo Adv Patlent Protocol
Drug M F Wkt 3lk Gth Age Welght Moderate Severs Surgery tectomy rrhaphy Other Exp Choice Violation Other
Tramadol 150 MG 13 27 35 1 4 38.95 169.15 k] 10 z8 5 3 3 ? ] G i
Tramadol 75 MG 9 27 30 ] 6 41.44 162.28 29 6 26 4 1 5 1 o 1 i
Codeine 8G4 14 19 31 1 1 43.06 171.558 25 ] 24 4 2 3 0 0 ] 1
APAP/Propoxyhene 12 25 33 0 4 43.14 165.24 31 6 24 ) 2 5 2 ¢ 0 H
Placebo 11 25 32 1 3 44,53 177.00 27 9 28 4 2 2 0 o 0 o

This display lncludes sll patients, including those who were not included in the snalysia.

L s



Study: TY Pain Model: Post-Surgical Pain
Investinatar Study Design. si, sd, db, r, p°
Duration: 6 hiours
Tx: Tramadol (TR)150 mg and 75 mg "
Acetarinophen 650 mg/propoxyphene L
napsyiate100 mg (APAP/propoxyphene) : g
Codeine suffate 60 mg (Codegine) L

Placebo f-
A single investigator, randomized, double-blind, single-dos~. parallel group study of tramado!
hydrochloride 150 my and 756 mg (tramadol), acetaminophe.. 650 mg with propoxyphene ;‘
napsylate 100 mg (APAP/propoxyphene), codeine sulfate 60 mg {codeine} and placebo in P
hospitalized patients with moderate or severe baseline pain following surgery. ;
TR150mg: 30pts.  APAP/prepoxyphene: 31 pts.  Codeine: 30 pis. Piacebo: 30 pts. fjﬁ

TR 75mg: 31 pis.

Time-observation points: 0.5, 1, 2, 3, 4,5 and 6 hours B
Remedicalion aliowed: Nonc before 60 minutes after study drug administration. )
Rescue medication: Not specified :

* si = single investigator; sd = single-dose; db = double-blind; r = randomized,
p = parallel

NOTE: The foffowing descriptions relate only 1o this synopsis format as other variables were included
in the complete analysis and report. ;
Of the 152 patients enrolied, 150 (99%) completed the study either by finishing six hours of
evaluation or by receiving a rescue analgesic, and two patients (1%) discontinued the study
prematurely. Two tramadol 150 mg patients were excluded from the analyses of efficacy for not
completing one hour (60 minutes) of evaluation. A total of 150 patients was included in the analyses

-of efficacy. All palients (N = 152) were included in the analyses of safety.

In this study, there were no statistically signiticant overall freatment effects for TOTPAR (Total Pain

Reliet; sumof 0 - 3 hour scores), SPID (Sum of the Pain tntensity Differences; 0 -3 and 0 - 6 hour

scores) and time to remmedication. Moreover, there was no statistically significant separation between

the standard analgesics and placebo for TOTPAR {sum of 0 - 6 hour scores). Therefore, this study is y
considered to be a model failure, and no further efficacy analyses were conducted.
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. MEAN SCORES OF

PAIN RELIEF (Extrapolated) - PROTCCOL TY

1. iPAR {extrapolated)

Treatment 3-hour & -hour
TR 150mg §.16¢( 2.71) 18.70( 7.09) A
TR 75mg 7.230 3.70) 11.42( 8.12) B
APAP/PROP 7.69( 4.07; 12.47( 8.43) AB
€0 60mg 6.92( 4.30) 10.85( 8.23) B
Placebo 6.45( 3.69) 9.48¢ 7.22) B
P-VALUE 0.072 {.042
RMS ERRGOR 3.749 7.853
8 Tromadel HCI 150mg
o Tramadol HCI 78myg
X Codalne S04 SCmg °
% APAPESO/PrepoxiCO
2 Plocebo . .
0 t m w . . ! ¢
Hour of Therapy
HMEAH SCORES OF PAIN RELIEF (Extrapolated)
Assessment Time-Points (in hours)
Treatment 1/2 2 3 4 5 &
TR 150mg 2.46¢1.17) 3.21(0.92) 2.36(1.03) 2.96{(1.29) 2.46(¢1.71) 2.21(¢(1.79) 1.86(1.6%)
28 28 27 27 A 22 19 18
TR 75mg  2.03{1.35) 2.94{1.21) 2.61{(1.%0) 2.13(1.78) 1.71¢1.92) 1.39¢1.§2) 1.10t1.70}
31 31 27 231 8 17 15 12
APAP/PROP 2.26¢1.12) 2.81(1.38) 2.61(1.56) 2.55(¢(1.63) 1.94(1.79) 1.52{(1.84) 1.32(1.85)
k31 i1 27 23 AB 21 16 12
CO 60mg  2.17(1.44) 2.67(1.45) 2.53(1.63) 1.97(1.71) 1.57(1.76) 1.30¢1.68) 1.07(1.85) o
30 30 26 23 B 16 13 11 S
Placebo 1.97(1.30) 2.53(1.53) =2.40(1.50) 1.80(1.52) 1.13(1.50) 1.07¢1.68) @O.83{1.:1)
30 30 27 23 8 16 10 8
P-YALUE D.606 0,339 0.118 (3.043 0.062 0.148 0.188
RMS ERROR 1.284 1,317 1.466 1,601 1.742 1,766 1,667
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TY

L

x SPI0 (extrapolated)
mw Treatment I-hour 6-hour
H
TR 150mg 5.18( 2.39) 8.86( 5.17)
TR 75mg 4.39¢ z.11) 6.65( 4.51)
APAP/PRUP 4.29( 2.60) 7.00( 4.74)
€0 60mg 3.90¢ 2.70) £5.97¢ 4.%0)
Placebo J.83( 2.61) 5.70( 5.14)
P-YALUE 0.262 tL,122
RHS ERROR 2.499 5.892
8 Tramodal WC! 150mg
o qﬁoannoﬂrn—ﬂuao N TR EEE LR N
) 4 noncm:.- L1271 moBm
ﬂn»vmuo\.a_éuo. _om .
2 Placedo
i Lnl w ¢ I.“. w ..
Hour of Therapy ‘
Assessment Time-Points {in hours)
Treatment 1/2 1 2 3 4 5 6
TR 150mg  1.36¢0.78) 1.79(0.96) 1.53(0.81) 1.68(1.02) 1.43(1.10) 1.29(1.18) 0.96(1.04)
28 28 27 27 22 19 13
TR 75mg 1.35¢0.80) 1.81(0.79) 1.55(0.96) 1.26(1.03) 0.94(1.18) 0.81{1.01) 0.52¢0.89)
3 11 27 23 17 15 12
APAP/PROP 1,13(0.81) 1.58(0.92}) 1.48(1.09) 1.45(0.99) 1.10(1.04) 0.90{1.04) 0.71(1.04)
31 31 27 23 21 16 12
0 60mg 1.2040.83) 1.53(0.94) 1.43(1.01) 1.30¢1.06) O.87(1.04) G.67¢3.96) 0.53(0.94; . .
30 30 26 23 16 13 11 ot
Placebo  1,27(0.B7) 1.53(1.07) 1.43¢1.07) 1.00(1.02) 0.67¢1.03) 0.67(1.12) 0.53{1.07)
30 36 27 23 16 10 8
P-VALUE 0.788 0.639 0.294 0.089 0.096 0.166 £.374
RMS ERROR 0,829 0.940 0.997 1.025 1.081 1.06% 0.997




e ———————— .

el PO W

e -

CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL TY

0o @ Tromadal HCI 150myg
© Tramadol HCI 75myg
90 F
X Codelne 504 60mg
80 | .d-:hmbtmum.\macnqtoo
o Plocebo
10 b vee et e -
80 r
34
3
m 449
3
Q
l0 -
20 F
1w}
[+ IS
A ) L I ]
o 1 2 3 4 s ]
Hour of Tharapy
Number of PFatients 1n Study at Time-Ubservatfion Paint
Treatment 1-hour 2-hour J-hour 4-hour 5-hour 6-hour
TR 150mg 28(100.0%) 27( 96.4%) 27( 96.4%) 22( 7B.6%) 19( 67.9%) 17{ 60.7%)
TR 75mg 310100.0%)y 27C 87.1%) 23¢ 74.2%) 17¢( 54.8%) 15{( 48.4%) 10( 32.3%)
APAP/PROP 31(100.0%) 27¢ B7.1%} 23¢ 74.2%) 21{ 67.7%) 16¢{ S1.6%) 11{ 35.5%)
(0 6Omg 30¢100,0%) 26¢ B6.7%) 23( 76.7%) 16( 53.3%) 13¢ 43.3%) 11( 36.7%)
Placebo 36(100.0%) 27( 50.0%) 23( 76.7%) 18( §3.3%) 10¢ 23.3%) B({ 26.7%)
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MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY Q?mmmmznm {(Extrapolated) - PROTOCOL TY
5.3
T SPRID (extrapolated)
.
© ﬁ Treatment 3-hour 6-hour
4 b
o -
& TR '50mg 14.34¢( 4.8%) 24.55(11.75) A
+ 35k //- TR /5mg 11.61( 5.64) 18.06(12.35) R
© APAPJPROP 11.98( 6.44) 19.47(12.89) AB
T 3l CO 60mg 10.82¢( 6.77) 16.82(12.77) 8
< . Placebo 10.28( 6.12) 15.18(12.16) B
& 25t S P-VALUE 0.107 0.054
K N RMS ERRUR 6.016 12.402
c ., //o ..
s 2} z » .
m © o/
_.uﬂ ® Tramadol HCl 150mg )
¢ Tromadol HCI 75mg °
'r T Codeine 504 60mg :
08 X APAPESO/Propox100
0 Piscebo i
q 1 1 . '
1] 1 &
Hour of Theropy
Assessment Time-Poircs (in hours)
Treatment 172 1 2 3 4 5 6
TR 150mg 3.82(1.83) F.00(1.7%) 5.29(1.74) 4.64(2.21) 3.89(2.73) 3.%0(2.89)_ 2.82(2.64)
28 28 27 27 A 22 19 18
TR 75mg  3.39¢2.06) 4.74(1.88) 4.15(2.38) 3.3%(2.75) 2.65(3.06) 2.19(2.80) 1.81(2.55)
X)) 31 27 23 AB 17 18 12
; APAP/PROP 3.39(1.76) 4.39{(2.19) 4.10(2.57) 4.00{2.57)y 3.03¢2.77) 2.42(2.85) 2.03t2.87)
31 kY| 27 23 AB 21 16 12 )
| CC 60mg 3.3712.25%) &.20¢2.31) 3.97¢2.%7) 3.07{2.69) 2.43(2.74) 1.97(2.%9) 1.60(2.43) .o
i 30 30 26 23 B 16 13 11
Placebo 3.23(2.06) 4.07(2.53) 3.83(2.49) 2.80C2.46) 1.,80(2.48) 1.73(2.78) 1.37¢2.57)
», 30 30 27 23 8 16 10 8
D]
P-YALUE 0.841 0.446 0,152 0.047 0.064 0.145% 0.241
5 RMS ERROR  2.002 2.159 2.381 2.549 2.765 2.782 2.61¢
A
dJ
Q
- ry
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PROTOCOL TY

Approximated Onset of Pain Relief

{minutes)

Treatment Mean Lower 95% CL Upper 95% CL
TR 150mg 8 _ 7 10

TR 75mg 9 7 il
APAP/PROP 9 7 11

€0 60mg 9 7 12
Placebo 9 8 12

Approximated Duration of Pain Reiisf
{hours:minutes)

Treatment Mean Lower 95% CL Upper 95% (L
TR 150mg > 6:00 4:15 > 6:00

TR 75mg 4:00 3:00 5:45
APAP/PROP 4:45 3:10 5:55

C0 60mg 2:80 3:05 5:55
Placebo 3:50 3:05 4:45
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vmaoanuv:wn Frequencies anc peans

_Sex_ ___Race_____ uﬂouuwwzn pain_ 11\|l}|lMCnawnuw procedure___ ———— _Reason for uPuno:ﬂwacunwo
|
i mqu«cuanaoa<\ Abdoninal ocher
Mean Meal ravpnonoa<a soft soft Adv Ppatient prot
brug ¥ F Wht Blk Oth Age wWelyght poderate Severe ooﬁsonannoa< Tissue Tiasue BonY Exp cholce wigl other
rramadol 1%0 MG 11 39 28 2 p 46.23 160.72 15 i5 a 1 15 5 9 Q Q 0
Tramadoel 15 WG 14 17 2% 5 1 41,23 167.89 14 - 11 5 6 13 7 0 0 0 9
Codeine 504 14 16 19 § 2 46.67 164.13 15 15 7 10 6 7 ] Q ] 0
>mrm\mnonox<5o:o 12 19 28 3 0 46.29 160.85 15 16 9 6 9 1 1 0 o i+
placebo 14 16 27 3 o 49.50 177.41 14 16 § ] i 6 1 & o Q

'
¥
4

)00 00

et

This display yncludes all vuﬁwn:wu. yncluding chose Who were not {ncluded i the analysis.
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V'Study: TW2 Pain Modet: Post-Surgical Pain

Investigator: Study Design: ti, ts, sd, db .r.p°

Duration: 6 hours

Tx:Tramadol (TR} 150 and 75 mg
Acetaminophen 650 mg/propoxyphene

napsylate 100 mg(APAP/prepoxyphene)

(*odeine Sulfate 60 mg {Codéine)
Placebo . 3

—— ——

A two investigator, two-site, randomized, dcuble-blind, single-dose, parallel group study of
tramadol hydrochloride 150 mg and 75 mg {tramadol}, acetaminophen 650 mg with propoxyphene
napsylate 100 mg (APAP/propoxyphene), codeine sullate 60 mg (codeine) and placebo in
patients with moderate or severe post-surgicai pain secondary to gynecologic surgery or cesarean
section.

TR 150 mg: 40 pts. APAP/propoxyphene: 39 pts. Codeine: 41 pts. Placebo: 40 pts.
TR 75 mg: 41pts.

Time-observation points: 0.5, 1, 2,3, 4,5, and 6 hours
Remedication allowed: None before 60 minutes alter study drug administration.
Rescue medication: Not specilied

ti =two investigator; ts= two-site; sd = single-dose; db = double-biind; r = randomized; p = parallel

NOTE: The following descriptions relale only to this synopsis format as other variables were included
in the compiete analysis and reporl. L
Jf the 201 patients enrolied, 198 patients (99%) completed the study either by finishing the 6-hour
protocol or by taking a rescue analgesic, and three patients (1%} discontinued the study prematurely.

APAP/propoxyphene was slatistically superior compared to placebo for all eiticacy variables.
Codeine was numerically tavored over placebo with respect to all efficacy variables, and was
statistically superior to placebo for TOTPAR (Total Pain Relief 0 - 3 and 0 - 6 hour interval scores) and
SPID (Sum of the Pain Intensity Differences; -3 and 0 - 6 hour interval scores).

Tramadol 150 mg was statistically superior compared 1o placebo with respect to all efficacy variables
except for time to remedication. Trarnadol 75 mg was statistically superior compared to placebo for all !
eflicacy variables. There was no tramadol dose-response.

Comparing the four active treatment groups, APAP/propoxyphene was favored numerically over
tramadol 150 mg, tramadcl 75 mg and codeine with respect to all efficacy variables. There were no
statisticai differences among the tramadol 150 mg, tramadol 75 mg and APAP/propoxyphene groups
for any efficacy variable. Codeine was not statisticaliy ditierent from the other active treatments for
SPID (0 - 6 hour interval scores) and time to remedication. -

This study showed model sensitivity and demonstrated pain relief for tramado) 150 mg and 76 mg
statistically superior 1o that oi placebo. There were no statistical differences among tramadol 150 mg,
tramadol 75 mg and APAP/propoxyphene in producing overall analgesia over the entire study.

-

Ry
”

AW A D



U

LO PV

Mean Poin Relisf

e.s

RS WA e

MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TW2

TOTPAR {extrapolated)
Treatment 3-hour 6-hour
i TR 150mg 6,160 4.11) AB 12.01( 8.20) AB
TR 75mg £.B9( 3.44) AB 12.11( 7.42) AB
APAD/PROP 7.260 2.31) A 13.56( 6.13) A
€0 60mg $.13( 3.40) B8 9.65( 7.27) 8
| Placebo 3.%6¢ 3.19) C 5.91( 5.93) C
P-VALUE 0.000 0.000
RMS ERROR 3.346 7.047 -
g o . | o :lx
.. 8 Trormodol HC! 130mg .
e © Tromodo! HC1 78mg 2 . -
o . : 4 n.oaor...o 504 uo_.:n.
n ptbwomn.\?omnumoo '
w Placede . n
L ok A i . J [
& ' F] 3 ‘ 3 1 ;
Hour of Therepy .
Assessment Time-Points (in nours} !
Treatment 172 1 2 k] 4 13 6
TR 150mg 1.17¢1.20) 1.95(1.5Q) 2.3G{1.56}) .30(1.49) 2.18(1.57) 2.05(1.57) 1.,63(1.58)
40 40 AB 40 AB 36 AB 31 AB 0 A 27 A q
TR 7%mg 0.95(1.00) 1.66(1.20) 2.27(1.30) 2.32(1.44) 2.729(1.%2) 2.02(1.60) 1.90¢(1.5%
41 41 BC 41 AB 39 A8 33 AB 32 A 0 A
APAP/PROP 1.21(0.98) 2.3360.93) 2.72(0.94) 2.77:{1.04) 2.44(1.,52) 2.93(1.51) 1.85(1.5))
38 3% A a9 A 39 A 37 A 35 A 29 A
€O 60mg  0.90(0.74) 1.56(1.14) 1.98(1.37) 1.93(1.46) 1.71¢1.47) 1.51(1.47) 1.29¢(1.40)
41 41 BC 41 B 38 B 28 B 27 A 24 A .
Placebo  0.73¢0.82) 1.15(1.10) 1.38(1.27) 1.25(1.39) 0.98¢1.27) 0.73(1.11) 0.65{(1.12»
40 40 C 40 C 4 C 28 ¢ 20 B 15 B
P-YALUE 0.144 0.000 0.600 0.000 0.000 0.000 0.001
RMS ERROR  0.957 1.189 1.307 1.37% 1.473 1.464 1.432
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Meon PID

ir
3PID (extrapolated)
-n-..l-
s b ot R Treatment 3-hour 6-hour
h.\ .YI.'II'O-:C'
* - I N3
\ .N.fo TR 150mg 3.69( 2.92) AB 6.99( 5.72) AB
7/ e ——x N TR 75mg 3.54( 2,42) A8 7.22( 5.16) #5
b /o' - T~ / APAP/PROP 4.18( 1.70) A 7.92( 3.,98) A
s ~. ™ L0 60mg 2.95( 2.51 8 5.56( 5.10) 8
14 Py Placebo 1.85¢ 2.13) ¢ 3.13¢ 3.73) ¢
L |
d g BT P-VALUE 0.000 0.000
os b o O RMS ERROR 2.317 4.805
", a
=0 8 Trarmodol HCl 150myg
[+ 71114
o M 0 Tramodol HCI 73mg )
2 n.on-_:.. S04 mo:..u. .
& APAPESO/ProsoxiQQ
o Placebo .
" R S . N 3 s
o 1 2 3 . 5 [
Hour of Therapy
Assessment Time-Points (in hours)
Treatment 172 1 2 3 4 5 1)
TR 150mg 0.73(0.82) 1.15¢1.10) 1.38{1.13) 1.38(1.08) 1.25{1.10) 1.15{(1.08) 0.90(1.01)
49 40 AB 40 AB 36 AB 31 AB 30 A 27 A
TR 78my  0.5940.74) 1.02(0.82) 1.34¢0.94) 1.39(1.02) 1.37{1.07) 1.22(1.08) 1.10(1.02)
4] 41 AB 41 AB 39 AB 33 AB 32 A 30 A
APAP/PROP 0.62(0.59) 1.33(0.70) 1.56(0.75) 1.64(0.78) 1.46(1.00) 1.21(0.95) 1.08¢0.90)
39 39 A 38 A s A 37 A 35 A 29 A
€0 60mg  0.63(0.54) 0.90¢0.80) 1.1041.02) 1.10(1.07) 0.98(1.01) 0.85(1.01) 0.78(0.94)
41 «1 BC 41 BC 33 8 28 8C 27 A T4 A
Placebo 0.45¢0.60) 0.60¢0.78) 0.68(0.94) 0.65(0.89) 0.55(0.81) 0.38(0.70) 0.35(0.70)
40 40 C 40 C 34 c 28 C 20 8 15 B
P-VALUE 0.482 0.003 .00 0.000 0.000 0.000 0.002
RMS ERROR  0.668 0.851 0.965 0.978 1.004 0.977 0.926

MEAN SCORES OF PAIN INTENSITY

DIFFERENCE (Extrapolated) - PROTOCOL TW2
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CUMULATIVE DATA OF PAYIENTS-IN-THE-TRIAL - PROTOCOL TwW2

Cumulative Percent of Patienis Terminaling Premigturely

Qg ﬁ » Tramaodol HCI 150mg
2 Tramaodel HCt 75mg
wr X Codeine S04 €0mg
50 - x  APAPBSO/PropoxiQQ
g Plgcabo
60 = -
"
3 sl
3
F ol
A
[
o -
0 r
w0 -
[« 3 Y
—_ 1 . H 1
¢ 1 2 3 4 3

Hour of Therapy

Number of Patients 1in Study at Time-Observation Foint

Treatment 1-hour 2-hour 3-hour 4-hour 5-hour 6-hour

TR 180mg  40(10C.0%) 40¢100.0%)y 36 90.0%) 31( 77.5%) 30( 75.0%) 25( 62.5%)
TR 75mg 41(100.0%, 41(100.0%) 39( 95.1%) 32( 80.5%) 32( 78.0%) 28( 63.3%) ..
APAP/PROF 39(100.0%) 219(100.0%) 39{100.0%) 37( 94.9%) 35( 89.7%) 27( 69.2%)
€0 60my 41(100.0%) 41(100.0%) 38{ 92.7%) 28( 68.3%) 27( 65.9%) 22( 53.71%)
Placebo 40(100.0%) 40(100.0%) 34( 85.0%) 28( 70.0%) 20( 50.0%) 15( 37.5%)
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Mean of Pgin Relief + PiD

MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY OIFFERENCE (Extrapolated) - PROTOCOL TW2

3.3

4.5

3.5

.3

053

A L i

SPRID (extrapolated)

Treatment 3-hour 6-hour
TR 160mg 9.85( 6.91) AB 19.00(13.66) AB
TR 75mg 9.43( 5.59) AB 19,33(12.28) AB
APAP/PRQP 11.44( 3.77}) A 21,490 9.75) A
CO 60mg 8.08( 5.77) B 15.21(12.345 B
Placebc 5.41( 5,100 ¢ 9.04{ 9.34) ¢
P-YALUE 0.000 0,000
RMS ERROR 5.552 11.5%64
+ 8 Tramgdol HCI _um.r...,.o.o.
¢ Tramodol HCi 7Smg
X Codeine S04 60mg 8 g
®  APAPASO/Propox1QQ '
h .Eum-oo
0 t 2 3 4 5 6 !
Hour of Theropy
Assessment Tima-Points (in hours)
Treatment 172 1 2 3 4 6

TR 150mg 1,90(1.96) 3.10(2.54)

40 40 AB
TR 75mg  1.54¢(1.66) 2.68(1.587}
41 41 8
APAP/PROP 1.82(1.43) 3.67(1.54)
39 39 A
€O 60mg  1.51(1.21) 2.46(1.86)
41 41 BC
Placebo  1.17(1.34) 1.75%(1.7%)
40 40 C
P-VALYE 0.240 0.001
RMS ERROR  1.54} 1.968

3.68(2.63) 3.68(2.52)

42 A8 36 AB
3.6 ..18) 3.7112.3%)
41 AB 39 AB
4.28(1.62) 4.41(1.73)
39 A 39 A
3.07¢2.33) 3.02(2.4))
41 8 38 8
2.05(Z.12) 1.90(2.22)
40 ¢ KL B
0.000 0.000
2.205 2.287

3.43(2.62) 3.,20(2.58) 2.53¢(2.54:

31 AB 30 A 27 A
3.66(2.54) 3.24(2.63} 3.00(2.56)
33 A8 32 A 30 A
3.900(2.47) 3.23(2.41) 2.92(2.34)
7 A 35 A 29 A
2.6B(2.43) 2.37(2.44) Z.07(2.30)
28 B 27 A 24 A R
1.53(2.01) 1.10¢1.77) 1.0G(1.78)
28 € 20 B 15 8
£.0G0 0.0090 0.001
Z2.424 2.388 2.310
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PROTOCOL Tw?

Approximated Cnset of Pain Reliey

a» (minutes)

Treatment Mean Lower 95% CL Upper 95% CL
'..ll.l.ll!lll..l.l!l e id ey

TR 150mg 16 12 23

TR 75mg 2v . 15 29
APAP/PROP 16 13 22

CO 60mg 20 16 26
Placeho 28 19 40

Approximated Duration of Pain Relfaf +
(hoursiminutes)

Treatment Mean Lower 95% CL Upper 95% (1L
—_— ————

TR 150mg > 6:00 5:20 > 6:00

TR 75mg > 6:00 5:50 > 6:00
APAP/PROP > 6:00 5:55% > 6:00

C0 60mg > 6:00 3:58 > 6:00
Placebo 4:45 3:55 5:55

* More than 50% of the patients 1in each group &xcept placebo were active
in the trial throughout the study. Therefore » mesn Guratfon and Lower
Confidence Limit could not be caleylateq for all groups.
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Demographic Fregquencizs and Means

_Sex_ Race _Basellne Pain_ surgical Procedure _Peasen for Discontinuation_
Mean Mean Cesarean Abdominal Adv Patlent Proto
Prug M F ¥ht Blk Oth Age Welght Moderate Severe Sectlon Hysterectomy Other Exp Cheolce Viola Other
Tramadol 150 MG 0 40 32 8 0 35.65 156.13 i2 28 16 21 3 0 0 ¢ c
Tramadol 75 MG 0 41 35 6 0 29,54 145.24 10 kM 27 12 2 0 ] 0 0
Codeina S04 0 41 2% 11 0 28,78 141.57 11 30 29 11 H 0 ] 0 H
APAP/Propoxyhene 0 39 25 14 0 32.38 152.5%9 10 29 22 11 6 0 ¢ 0 0
Placebo 0 40 29 11 0 32.BC 145.58 13 27 24 13 3 2 0 0 ¢

€L00 00

This display includes all patlients, including those who were not included in the analysls.




Study: TZA Pain Model: Post-Surgical Pain

Invastiaator: Study Design: si, ts, sd, db 1 p°

Duration: € hours

Tx:Tramadol (TR} 156G and 75 mg

'8} Acetaminophen 650 mg/propoxyphene
napsylate 100mg (APAP/propoxyphene)

Codeine Sulfate 60 mg (Codeine

Placebo

A single investigator, two-sile, randomized, double-blind, single-dose, paraliet group study of
tramadol hydrochiloride 150 mg and 75 mg (tramadci), acetaminophen 650 mg with propoxyphene
napsylate 100 mg (APAP/propoxyphene), codeine sulfate 60 m¢ (codeine) and placebo in
hospitalized patients with moderate or severe baseline pain following gynecologic surgery.

TR 150 mg: 40 pis. APA/propoxyphene: 39 pts. Codeine: 40 pts. Placeba: 42 pts.
TR 75mgq: 40pts.

Time-observation points: 0.5, 1,2, 3, 4, 5, and 6 hours
Remedication allowed: None betore 60 minutes after study drug administration.
Rescue medication: Not specilied

si=single-investigator; ts=two-site; sd=single-dose; db=double-blind; r=randomized; p =paraliel

NOTE: The lollowing descriptions relate only 10 this synopsis format as other variables were included
in the complete analysis and report.

Of the 201 patients enrolied, 193 (99%) compteted the study either by finishing six hours of
evaluations or by receiving a rescue analgesic, and two patients (1%) discontinued the study
prematurely. Five patients were excluded from the analyses of efticacy: four patients (one tramadot
75 mg, one APAP/propoxyphene, one codeine, one placebo} because no baseline pain was
recorded and one codeine patient because of no one hour or subsequent evaluations.

APAP/propaxyphene was statistically superior to placebo with respect to all efficacy variables,
Codeine was numerically favored over placebo with respect 1o ail efficacy variables, although this was
not statistically signiticant. Tramadol 150 mg was statistically superior to placebo with respect 1o all
efficacy variables. Tramado! 75 mg was numerically favored over placebo with respect to all efticacy
variables, bul was statistically superior to placebo oniy with respect to time to remedication. A
significant tramadol <lose-response was observed for TOTPAR (Total Pain Relief; sumof 0-3and 0 -
6 hour scorgs), SPID {Sum of the Pain Intensity Difference; 0 - 3 and 0 - 6 hour scores) and time to
remedication. Comparing the four aclive treatment groups with respect to all efficacy variables,
tramadol 150 mg and APAP/propoxyphene were numerically superior 1o the other treatments.
These two treatments were not statistically different with respect to any efficacy variables. Mean
TOTPAR and SPID scores numerically favored tramadol 150 mg over APAP/ propoxyphene during
both time periods. Mean TOTPAR scores numerically favored tramado! 75 mg over codeine during
both time periods, although this was not statistically significant. Mean SPID scores numerically
favorea codeine over tramadol 75 mg during the 0 - 3 hour time period, while tramadol 75 mg was
favored over codeine during the 0 - 6 hour lime period. These two treatments were not statistically
different with respect to SPID scores.

This étudy showed model sensitivity, and tramado) 150 mg provided pain relief statistically superior to
that of placebo. In this study, the order of refative efficacy over all variables was tramadol 150 mg and
APAP/propoxyphene > tramadol 75 mg and codeine > placebo.

g
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Meoan Pain Relief
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MEAN SCORES OF PAIN RELIEF (Extrapoiated) - PROTOCOL TZA

3 - 8 framadot HCt 150mg
o Tramadol HEI uu]a
T_Caseins 504 89mg TOTPAR (extrapoiated)
s | X APAPESO/PropesiQ0
n!an.wo Treatment 3-hour 6-hour
[ ]
ir ®, TR 150mg 5.36( 4.42) A 9.21( 8.49) A
w” ta TR 75mg 3.38( 3.77)y BC 5.15( §.86)
y APAP/PROP 4.93( 3.53) AB B8.41¢ 7.52) A
€0 60mg 3,22 3.5y ¢ 4,4%¢ 5.80)
13 r - o Placebo 2.10¢ 2.5y ¢ 2.630 3.93)
LI <1 h
K n_.u/ Rt P-VALUE 0.000 0.00%
= ./ " RHS ERROR 3.607 6.694
1 = Y
.ﬂ. ‘n o-.
@ mu./ Y
_ ) o
-] -] /
_ N
. . z. ®
08 D...._ IIIH../-O .
t..... .l'.l“
o,:.s.
] L 5 L i L - m......:...w 5 m
e 1 2 3 N 3 . '
Hour of Tharapy
Assessment Time-Points (in heurs)
Treatment 172 1 2 3 4 5 ]
TR 150mg 1.33(1.21) 1.80(1.54) 2.08{1.80) 1.73¢(1.78) 1.38(1.72) 1.30(1.71) 1.17(1.60)
40 A 40 AB 30 A 25 A 21 A 16 A 17 A
TR 75mg  0.69(0.89) 1.36(¢1.37) 1.41(1.60) 0.95(1.52) 0.79(1.44) 0.54{1.17) 0.44¢1.0%)
9 ¢ 3¢ 8¢ 26 AB 19 BC 11 A8 10 8 8 B8C
APAP/PROP 1.161.65) 1.97¢1.24) 1,.B4(1.57) 1.583¢1.67) 1.37(1.67) 1.24(1.67) 0.87{i.44)
38 AB g A 32 AB 25 AB 20 A 16 A 15 AB
CO 60mg 0.74(0.89) 1.39(1.28) 1.26(1.5%4) 0.89(¢1.%2) 0.53¢1.11)} 0.39{i.00} 0.34(0.97) )
38 BC 37 &C 24 BC 16 BC 12 6 6 B 5 BC e
Placebs  0.90(0.92) 0.95(1.00) ©0.68(1.15) 0.49(1.14) 0.25{0.93) 0.10(0.49) 0.15(0.65
41 ABC 41 € 20 ¢ 0 ¢ 7 B 4 B 2 ¢
P-YALUE 0.023 0.005 0.001 0,003 0.00% 0.000 0.001
RHS ERROR 1.000 1.297 1.544 1.54¢ 1.404 1,288 1.188
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TZA

vG Ly 9u

1r ® Tramgdor HCY $0mg
' © Tramadel HCI 18mg SPID (extrapolated)
g z ﬁoa.__:.. 504 €0mg -
vy s b .w..»m»..,amm\wou:so Treatment 3-hour E-hour
. 3 Ploceve
TR 150mg 2.50( 2.44) A 4.35( 4.69) A
TR 75mg 1.45( 1.96) C 2.24( 1,57y 8
L APAP/PROP 2.37( 1.89) AB 4.03( 3.59) &
CC 60mg 1.83( 1.91)y BC 2.05( 2.66) B
2 Placebo 0.77¢( 1.24) C  0.99( 1.72) B
3
. Lol P-YALUE 0.000Q 0.000
% sk o RMS ERROR 1.924 3.425
/ ...n
enyutt ul.lo....nr..ﬂnm
¢ 1 1 3 4 L) ! c
Hour of Theropy
Assessment Time-Points (in hours)
Treatment 1/2 1 2 3 4 5 &
TR 150mg 0.40(0.67) 0.75(0.98) 1.08(0.94) 0.85(0.95) 0.65(0.98) O0.65(0.95) 0.55(0.85)
49 40 AB 30 A 25 A 21 A 16 A 17 A
TR 75mg 0.31¢0.52) 0.59(0.72) 0.62(0.85) 0£.33(0.85) 0.38¢0.78) 0,23(0.58) 0.18¢(0.51)
39 39 AB 26 BC 19 ¢ 11 AB 10 B § BC
APAP/PRQP 0.47(0.65) 0.89{0.73) 0.83%(0.83) 0.7%(0.87) 0,68(0.81) 0.53{(0.79) 0.39(0.72)
38 38 A 32 AB 25 AB 20 A 16 4 1% AB
CO 60mg  0.29{9.57) 0.55(0.69) 0,63¢(0.82) 0.47(0.80) 0.18¢0.51) 0.21(0.52) 0.12{(0.41)
38 8 BC 23 8 16 BC 12 8 6 B LR €
Placebo 0.24(¢0.54) ©0.32¢0.57) 0,27¢(0.50) 0,22¢0,52) 0.12(0.40) 0.05{(0.22) 0.05¢0.22)
41 41 C 20 C 10 C 7 B 4 B z C
F-VALUE 0.432 0.011 0.0090 4.002 80.001 0.000 0.001
RMS ERROR  0.591 - 0.748 0.801 0.809 0.726 0.661 0.583
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL TZA

Cumulative Percent of Palients Tarminoiing Prematurely

100 r
0 F
80}
70 -
80 -
$ sl
g
2wl
2
O
0 b
0 F 8 Trarmodoi HCH150mg
o Tramedol HCI 75mg
0 I Codeine S04 60mg
o b X APAPESO/Prupox10Q
w o] ‘Enn.vo
0 ! 2 3 4 M 5 -
Hour of Theropy
Kumber of Patients {n Study at Time-Observation Point
Treatment 1-nour 2 hour 3-hour 4 <haur S-hour 6-hour
TR 150mg  40(100.0%) 30( 75.0%, 25{ 62.5%) 21( 52.5%) 17( 42.5%) 17( 42.%%)
TR 75mg 39(100.0%) 26( 66.7%) 19{ 48.7%) 11¢ 28.2%) 10( 25.6%) 8f 20.5%)
APAP/PROP 38(100.0%) 32( 84.2%) 25{ 65.8%) 20f 52.6%) 16( 42.1%) 15( 39.5%)
0 60mg 38¢100.0%) 24¢ 63.2%) 1&¢ 42.1%) 12¢ 31.6%3; 6( 1%.8%) 5( 13.2%)
Placebo 41100.0%) 20( 4B.8%) 10¢ 24.4%) 7( 17.1%) 4( 9.8%) 2¢( 4.3%}




JU

JC¢ LU

s

MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TZA

L4
L

Mean of Pain Relief + PID

55 ﬁ. 8 Tromadel HCI t50mg
¢ Tramadol HCI 75mg SPRID (extrapolated)
5
b 4 ﬁ.on-r... S04 60mg
st ......‘.._u»vmuoxvs.uo._o.m.l Treatment 3-hour 6-hour
ﬁ m Piocebo T
‘ Tt TR 150mg 7.86( 6.79) A 13.56(13.05) A
TR 75mg 4,83( 5.62) B 7.40(10.30) B
38 r APAP/PROP 7.3G¢ 5.36) A 12.43(11.04) A
CC 60mg 4.76¢ 5.37) B 6.54( 8.61) B
3 b Placebo 2.87¢ 3,78y B 3.62¢ 5.61) B
P-VALUE 03.000 0.00¢C
25 F RMS ERROR 5,455 1G.022
tr 5 e,
- ....."../c
ek .
O-.’
TE ©
./ /0
o g
oS F .Nl.l:l.....M
0 i v N ] 1 .:....... Qe .m § _—
¢ ¥ 2 3 4 5 % '
Hour of Therapy
Assessment Time-Points (in hours}
Treatment 172 1 _ 2 3 4 5 6
TR 1506mq 1.73(1.81) 2.55(2.46) 3.15(2.73) 2.58(2.71}) 2.03(2.66) 1.,95%(2.6%) 1.73(z.41
40 40 AB 30 A 25 A 21 A 16 A 17 A
TR 75mg  1.00¢1.36) 1.95¢2.04) 2.03(2.39) 1.33¢2.32) 1.18:2.20) 0.77(1.72y 0.62(1.%0)
39 39 BC 26 B 19 8¢ 1 AB 10 B 8 8¢
APAP/PROP 1.63(1.65) 2.87(1.91) 2.74(2.37) 2.32(2.%3) 2.05(2.45) 1.82(2.45) 1.26¢(2.13)
38 ig A 3¢ AB 25 A 20 A 16 A 15 AB
CO 60mg  1.03{1.37) 1.95(1.89) 1.89(2.33) 1.37{2.31) 0.71(1.%9; 0.61(1.52) O0.47¢1.3N) .
k1.1 37 8C 23 BC 16 B8C 12 B 6 B 3 € S
Placebo  1.15¢1,35) 1.27¢1.50) 0.95(1.83) O0.71{1.66) 0.41(1.32) O0,15(0.6%) 0.20¢0.87)
4 41 ¢ 20 C 10 ¢ 7 B8 4 8 2 ¢
P-VALUE 0.092 0.005 0.000 6.002 0.001 0,0C0 0.001
RMS ERRCR  1.519 1.982 2,314 2.327 2.101 1,925 1.746
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PROTOCOL TZA

. Approximated Onset of Pain Relief
. (minutes)
1

Treadtment Mean Lower §5% CL Upper 95% CL

TR 150mg 17 13 26

TR 75mg 30 21 53

APAP/PROP 18 14 27

CO 60mg 29 20 51

Placebo 26 19 4] '
(03]
1]

:
Approximated OCﬂmw+o= of Pain Relief
(hours:minutes)

Treatment Mean Lower 95% CL  Upper 95% CL

TR 150mg 3:45 2:20Q > 6:00

TR 75mg 2:40 1:50 3:30

APAP/PROP 3:45 2:40 > 6:00 A

D CO 60mg 2:15% 1:40 3:20
™
Placebo 1:5C 1:35 2:25

Lo LU



b
i
i
.
;

9.00 00

laHmocbm"Hnru.Oom.cno.o<Mﬂpﬁr.vm00mmw.mcbuHnyomzo.rmmnwn

This dlsplay includes all patients, including those who were not included ({n the anaiysis.

Tramadol Protocol TZA

T=-JUN~1994 09:26

Demograpnic Frequencies and Means

v
_Sex_ __ Race

Mean Mean
Drug M F w®Wht Blk Oth Age Waight
Tramadol 130 MG 0 40 28 12 0 35.33 159.%0
Tramadol 75 MG 0 40 3 10 0 34.03 151.74
Codelne S04 0 40 10 0 35.13 155.7¢
APAP /Propoxyhens 1 38 27 12 0 36.10 161.87
FPlacebo 0 a2 il 11 0 35,45 164,29

F 3

_Baseline Pain_

Moderate Severe

KT ]
34
33

34
3s!

o e ON LN ON

Surgl

Cesarean

cal Procedure

Hysterectomy/

3ection Oophorectomy Other

§
14
4
10
14

30
28
34
26
24

dy L NG R e

Page 1

19:05 Monday, Jupe 6, 1

994 1

_Reason for Discentinuatlion_

Adv Patlent Proto
Exp Cholce

SO O0

OoCocoOo

Viol Other

COOOoO0o
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Vi

Tramadol Protocol Tzh 10:35 Monday, June 6, 19964 2

Frequencies of Dliagnosis

Diagnosis
Hyster
Qophor  Cesarean  Lapar  ectomy/
Chole Genito sctomy ¢ Part, otomy/ 3Salpingo Abdominal
Hariila~ cysts UOrinary Oopher Cyst &Salping Billateral Oophor Cophor Abdomiral /Felvic General
Crug Inguinal ctomy Surgery aectomy Ovarian actomy Salping ectomy sctomy Surgery Surgery Surgery
Tramadol 150 MG 0 0 0 0 0 0 0 1 0 0 1 1
Tramadol 75 MG 0 1 1 c m o 1 2 0 0 L o]
Codeine S04 0 1 0 0 1 0 0 1 1 2 0
APAP/Propoxyher.e 1 0 0 0 0 0 0 0 0 0 0 1
Placebo 0 0 2 1 ] 1 0 0 0 0 2 0
Diagnoals _

Casarean

Section/

Cesarean Hyster Tubal

Section sctomy Ligation

8 28 1

8 25 b S e -

3 29 1

10 27 0

13 22 1

(.00 00

This display includes all patients, including those who were not lncluded !n the analysis,



Siudy: TR Paint Model: Cesarean Section
Imvractinatae- S‘Udy DBSign: si, sd, db, r, p.
Duration: 6 hours
Tx: Tramadol (TR) 150 mg and 75 mg ,
Acetaminophen 650 mg/ '
dextropropoxyphene napsylate 100mg -
(APAP/propoxyphene) i
Placebo 2

A single investigator, randomized, double-blind, single-dose, parallel group inpatient study of
tramadol hydrochloride 150 mg and 75 mg (tramadol}, acelaminophen 650 mg with
dextropropoxyphene napsylate 100 mg (APAP/propoxyphene) and placebo in patients with
moderate or severe baseline pain following Cesarean section.

TR 150 ing: 40 pts. APAP/propoxyphene: 41 pts.  Placebo: 40 pts.
TR 75mg: 40 pts.

Time-observation points: 0.5, 1,2, 3, 4, 5, and 6 hours
Remedication allowed: None before 60 minutes after study drug administration.
Rescue medication: Not specitied

si=single-investigator; sd=single-dose; db=double-blind; r=randomized;
p =paraliel

NOTE: The foliowing descriptions relate only to this synopsis format as other variables were inciuded
in the cor-plete analysis and report.
Ot the 161 patients who completed the study, eigitt patients remedicated with additiona! analgesic
during the study and 153 patients did not remedicate during the entire 6-hour period. No patient
discontinued the study prematurely.

APAP/propoxyphene trea‘ment group was statistically superior to plz ~ebo with respect to all efficacy
vanables. Tramadol 150 mg was statistically supernior to placebo with respect t¢ al! efficacy variables.
Tramadol 75 mg was statistically superior to placebo with respect to these efficacy variabties.

Comparing the three active treatment groups with respect to all efficacy variables, tramadot 150 mg

was iavored numerically but was not necessarily statistically superior 1o the other treatments. The A
three active treatments did not differ statistically for i1 OTPAR (Total Pain Relief) during the 0 - 3 hour
time p.riod but tramadol 150 mg was statistically superior to both the other active treatments during
the § - 6 hour time period. Tramadol 150 mg was also statistically superior over APAP/propoxyphene
for SPID (Sum of the Pain intensity Diflerence) scores during the 0 - 3 hour time period and superior
cver the other aclive treatments during the 0 - 6 hour time period. Tramade! 150 mg was favored over
the 0 - 6 hour time period because of a niore prolonged effect compared 1o APAP/propoxyphene.
Tramadol 75 mg was generally numerically tavoraed over APAP/propoxyphene for all efficacy variables
although not statistically superior.

This study showed model sensitivity and demonstrated statistically superior pain relief for tramadol f
150 mg and 75 mg when compared to placebo.

-
-
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TR

Ipe
TOTPAR (extrapolated;
25+
Treatment 3-hour 6-hour
2 b TR 150mg 7.34¢ 1.34) A 15.44( 1.95) A
- TR 75mg 6.31C 2.97) A 12.59( 6.24) B
2 APAP/PROP 6.26( 2.38) A 10.79{ 4.91) 8
& Placebo J.61¢ 2.99y 8 6.63¢ 5.85%) C
.n "
& P-VALUE 0.000 0.000
5 RMS ERROR 2.509 5.028
3
1=
® Tramadol HC! 150mg !
05 F o Tramado! Kl 75mg ho
®  APAPES0/Propox100 . .
_m Placebo _
o 1 L ..h L 1 L ! g
0 1 2 3 4 4
Hour of Therapy
Assessment Time-Points (in hours)
Treatment 1/2 1 2 3 4 5 6
TR 150mg 1.08(1.07) Z.15(0.95) 2.83{3.%9) 2.90(0.30) 2.85(0.%3) 2.7010.61) 2.55(0.78)
40 40 A 40 A 40 A 40 A 40 A 40 A
TR 75mg  1.20(1.18) 2.08(1.10) 2.30¢1.11) 2.38(1.15) 2.28(1.20) 2.G0:Y.3., 2.G0{1.36)
40 40 A 40 B 40 B J9 8 39 B 38 B
APAP/PRCP 1,41(1.02) 2.12(1.10) 2.44(0.87) 2.05(1.18) 1.66(1.35 1.61(1.32) 1l.27(1.32) ..
41 41 A 41 AB 41 8 41 C ' ’ i3 ¢ v
Placebo  1.10(1.08) 1.48(1.26) 1.15(1.29) 1.17(1.32) 1.23¢{l1.2¢ "7y 0.88(1.32)
40 40 8 40 C 40 C 10¢ ~ 3z C
P-VALUE 0.487 0.020 0.000 0.¢00 0. 4.000
RMS ERROR  1.091 1.107 1,901 1.067 i 1.222
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Mean PID

——

MEAN SCORES QF PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TR

Il‘lllllallll’

SPID (extrapolated)

L Treatment 3-hour &-hour
TR 150mg 4.74¢ 0.98) A §.86( 1.55) A
TR 75mg 4.04[ 1.99) AB 8.11¢ 4.14) B
L APAP/PROP 3.89(0 1.6G) B 6.72¢ 3.17y 8
Placebo 2.16( 1.89) ¢ 4.18¢ 3.7%)
P-VALUE 0.000 0.000
RMS ERROR 1.659 3.31¢
"
[ LY 114
T..ﬂ.....:.:...... ® lromodal HCI 180:ng -
¢ Tramadol! HCI 75mg o
.m APAPBS D/ Propox100
5_Piaceso
] 1 i 3 4 u .L
Hour of Theropy !
Assessment Time-Points (in hours}
Treatment 1/2 1 2 3 4 5 6
TR 150mg 0.63(0.63) 1.,35¢0.66) 1,.85(0.48) 1,90(0.3C) 1.88¢0.40) 1.73(0.51) 1.6310.59)
40 40 A 40 A 40 A 40 A 40 A 40 A
TR 75mg 0.7000.72) 1.28(0.75) 1.50(0.75) 1.85(0.78) 1.48(0.82) 1.30(0.88) 1.30(C.91»
40 40 A 0 8 47 B 3% B % 3 38 A
APAP/PROP (.76¢0.58) 1,32(0.78) 1.,54(0.64) 1.32(0.79) 1.05¢0,89) 1.00(0.87) 0.78(0.8%)
41 41 A 4] B 41 ¢ 41 ¢ 39 8 g 8
Placebo  0.58(G.59) 0.90(0.81) 0.70¢0.82) 0.73(0.8%) 0.78(0.83) 0.65(0.83) 0.58(0.87)
40 40 B 40 C 40 C 40 39 ¢ 37 B8
P-YALUE 0.588 0.027 0.000 £.000 0.000 G.000 . §.0600
RMS ERRCR  0.634 2.747 0.685 0715 0.762 0.788 T 0.Bi16
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CUMULATIVE DATA OF PATTENTS-IN-THE-TRIAL - PROTOCOL TR

100

90

80

70

60

0

4Q

Cumulalive %

30

10

% Tramadol HCI 150mg

% Tromaodal HCY 25mg

X APAPE50/Propoxi00

LFE L LT P R TR Y Y Y

0 Plocebe

oy
-

4

Hour of Theropy

Number of Patients in Study at Time-Observation Point

Treatment 1-hour 2-hour 3-hou- 4-hour S-kour 6-hour

TR 150mg 40(100.0%) 40(100.0%) 40(100.0%) 40(100.0%) 40(100.0% 40(100.0%)
TR 75mg 40(200.0%> 40(100.D%) 40(100.0%) 39¢ 97.5%3 3I9( 97.5%) 38( 95.0%)
APAP/PROP  41(100.0%) 41¢100.0%) 41(100.0%) 41{100.0%) 39( 9%.ia») 38( 92.7%)
?lacebo 40(100.0%) 40(100.0%) 40(100.0%) 40(100.0%) 39¢ 97.5%) 237( 92.5%)
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MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFERENCE (Extranolated) - PROTOCOL TR

SPRID (extrapoiated)

' 58 -
w Treatment 3-hour 6-hour
» 5 r
45 TR 150mg 12.08¢ 2.30) A 25.40( 3.48) A
TR 75mg 10.35( 4.94; AB 20.70¢10.37) B
“ b APAP /PROP 10.15¢ 3.96} @ 17.51( 8.06) B
m Placebo 5.78( 4.86) ¢ 10.85( 9.62) ¢
¥ P-VALUE 0.000 £.,000
8 RMS ERROR 4,152 8.322
® [ -
<
& 18
k-
m P 2
£
18 b
®a  Tramadal HCI 130mg .
'r ¢ Trcmadal KT 75mg
os | x >_u>umuO\wHumm-,.mo.. :
° A L o, Iy 1 -
0 1 2 3 4 [ 6
Hour of Therapy
Assessment Time-Points (in hours;
Treatment 172 1 2 3 4 5 6
TR 150mg 1.70(1.68) 3.50(1.5%9) 4.68(1.07) 4.80(0.61) 4.73{0.93) 4.43(1.11) 4.18(1.36)
40 40 A 40 A 40 A 40 A 40 A 40 A
TR 75mg  1.90(1.89) 3.35(1.83) 3.80{1.86) 3.93(1.93)y 3.75(2.01) 3.30(2.20) 3.30(z2.27)
40 40 A 40 B 40 8 39 8 39 8 38 A
APAP/PROP 2.17(1.60) 3.44(1.84) 3.98(1.49) 3.37{1.96} 2.71(2.24) 2.61(2.18) 2.08¢(2.17)
41 41 A 41 AB 4] 8 41 ¢ 39 8 33 8 S
Placebo 1.68(1.67) 2.38(2.,06) 1.85(2.11) 1.90(2.16) 2.00¢2.11) 1.63(2.10} 1.45(2.19)
40 40 B 40 C 40 C 40 C ¢ 37 B
P-VALUE 0.536 0.021 0.000 0.000 0.000 0.000 0.900
RMS ERROR 1.713 1.838 1.676 1.774 1,899 1.951 2.032
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PROTOCOL TR

. Approximated Onset of Pain Relief
_ : (mirutes)
v 4

Treatment Mean Lower 95% CL Upper 95% CL
TR 150mg 18 13 26
TR 75mg 16 12 23
APAP/PROP 14 11 18
Placebo 18 14 26

Approximated Duratian of Pain Relief*
(hours:m¥nutes)

Treatment Mean Lower 35% CL Upper 95% CL
TR 150mg > 6:900 > 6:00 > 6:00
TR 75mg > 6:00 > 6:00 > 6:00
APAP/PROP > 6:00 > 6:00 > 6:00
Placebo > 6:00 > 6:00 > 6:00

* pore than 50% of the patients in each group were active in
the trial throughout the study. Therefore a mean Duration,
Lower and Upper Confidence Limits could not be calculated,

06U IV
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Tramadol Protecol TR 11:2%1 Tuesday, June 7, 1974
Demographic Frequencies and Means
Surgicail
_Sex___ Race _Basellne Pain__ Procedure __ Reason for Ciscontinuation
Mean Mean Cesarean Adv Patlent Protocol
Drug M F wWht Plk Oth Age HWeight Moderate Severe Section Exp Cholce Violatlon Other

e T N AR M T A NS e e e T e e o S e Y e S g e A8 e o S Sy e BB N e S Sl B R e S A o b BB R e e Be o AL B R e e B e - -

Tramadol 150 MG
Tramadol 75 MG
APAP/Propoxyhene
Placebo

0 40 18 € 16 25,93 132.11 0 40 30 ) 0 0 0
0 40 14 11 14 26,45 136.18 G 40 40 Q 0 0 0
o 41 12 20 9 25,78 129.86 0 41 11 0 0 0 0
0 40 14 17 9 25.68 139,33 | ¢ 40 40 0 0 4 o

.

This display includes ali patients, including those wvho ware not included in the analysis,



Swdy: TV Pain Model:.Cesarean Scction
Investigators: Study Design: ti, sd, db, r, p°
Duration: 6 hours
Tx:Tramadol (TR} 100 and 50 mg
Aspirin 650mg/Codeine Phosphate 60 mg

{ASA/Codeine)
Codeine Sulfate 60 mg (Codi'eine)
Placebo "

This was a two investigator, randomized, double-blind, single-dose, parallei group, inpatient study
of tramado! hydrochloride 100 mg and 50 mg (tramadol), aspirin 650 mqg with codeine phosphate
60 mg (ASA/codeine), codeine sulfate 60 mg (codeine) and placebo in patients with moderate or
severe baseline pain following cesarean section.

TR 100 mg: 31 pts. ASA /Codeine: 30pts Codeine: 29pts. Piacebo: 30 pts.
TR 50 mg: 31pts.

Time-observation points: 0.5, 1, 2, 3, 4,5 and 6 hours
Remedication allowed: None before 60 minutes after study diug adinmusliaiion,

Rascue medication: Not specified

ti = two investigator; sd = single-dose; db = double-blind, r = randomized; p = parallel

NOTE: The tollowing descriptions relate only to this synopsis format as other variables were included
in the complete analysis and report.

Of the 151 patients enrolied, 150 (99%) completed the study eithver by finishing the 6-hour protocol
or by receiving a rescue anaigesic, and one patient (1%) discontinued the study prematurely. Two
placebo patients were excluded from the efficacy analyses due to significant protocol violations.

ASA/codeine was slatistically superior to placebo with respect to TOTPAR (Tota! Pain Relief; sum of
0 -3 and 0 - 6 hour scores), SPID (Sum of the Pain Intensity Difference; 0 - 3 and 0 - 6 hour scores)
and time to remedication. Codeine was numerically favored over placebo with respect to all efficacy
variables, although this was not statistically significant.

Tramadol 100 mg was statistically superior 1o placebo witn: r2spect to TOTPAR {sumof0-3and 0-
6 hour scores), SPID (0 - 3 and 0 - 6 hour scores) and time to remedication. Tramadol 50 mg was
numerically tavored over placebo with respect to all efficacy variabtes, athough this was not
statistically significant. A significant tramadol dose-response was observed for TOTPAR (sumof 0 -6
hour scores), SPID (0 - 3 and 0 - 6 hour scores) and time to remedication.

Comparing the four active treatment groups with respect to all efficacy variables, tramadol 100 mg and
ASA/codeine were numerically superior to the cther treatments. These two treatments were not
stalistically different with respect to TOTPAR (sum of 0 - 3 and C - 6 hour scores), SPID (0-3and 0 -6
hour scores) and time 1o remedication. Mean TOTPAR scores were identical for ASA/codeine and
tramadol 100 mg during the 0 - 3 hour time period and numerically favored tramadol 100 mg over
ASA/codeine during the 0 - 6 hour time period. Mean TOTPAR scores numerically favored tramadol
50 mg over codeine during both time intervals, although this was not statistically significant. Mean
SPID scoes numerically favored ASA/codeine over tramadol 100 mg during the 0 - 3 hour time
interval, while tramadol 100 mg was numerically favored over ASA/codeine during the 0 - 6 hour time
interval. Mean SPID scores fcr the tramadol 50 mg and code’ne groups were identical during both
time periods. The time to remedication for all active treatment groups was not statistically ditferent.

This study showed model sensilivity, and tramadol 100 mg provided pain relief statistically superior to
that of placebo. in this study, the order of relative efficacy in each variable was tramadoi 100 mg and
ASA/codeine > tramado! 50 mg and codeine > placebo.
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MEAN SCORES OF PAIN RELIEF (Extrapolated) - PROTOCOL TV
-
ip & Tramadol HEIH1COmMg
. ¢ Tramadei HC! 30mg
. x n.anox...lm_.o.h olm_”ol.
ok M ASAE30/Cadeinedd TOTPAR (extrapolated)
8 Paesvs
Treatment 3-hour §-hour
u -
....n._ TR 100mg 5.24( 3.89) A 8.56( 8.01) A
- TR 50mg 4,100 3.06) AB 5.00¢ 4.60F BC
% s b ASA/COD 5.20C 4.10) A 7.43( 5.88) AB
€0 60mg 3.76( 2.86) AB 4.34{ 3.86) C
) Flacebo 2.70( 2.61) 8 3,270 4.30) C
> 1
Vb P-VALUE 0.023 §6.003
RMS ERROR 3.370 5.81¢
03 p |
N
|
e m _ t 3 . s ‘ )
Hour of Tharapy ‘
Assassment Time-Points (in hours) n
H
Treatment 1/2 1 2 3 4 5 5
TR 100mg 1.55(1.15) 2.,10{1.40) 1.74(1.50) 1.48(1.72) 1.45(1.61) 1.10(1.89d) O0.77¢1.52)
k) 31 27 21 A 18 & i6 A 9 A
TR S0mg  1.39€1.92) 2.10€1.33F 1.45¢1.34) 0.90¢1.14) 0.48(1.03) 0.29{0.69) 0.13(0.43)
3 3 25 18 8 13 8 7 8¢ 48 1
ASA/COD 1.20¢1.21) 1.80¢1.35) 1.,97(1.59) 1.73(1.62) 1.17¢1.53) 0.70(1.24) 0.37¢(0.76)
30 30 23 22 A 17 A 12 AB 8 AB
CO 60mg 1.07¢0.92) 1.97(1,09) 1.45¢1.35) 0.79¢(1.24) 0.38(0.82) 0.14(0.44) 0.07(0.371
29 2% 26 19 8 8 8 5 ¢ ie
Placebo 0.93(0.86) 1.39(1,20) 0.96(1.20) 0.57(1.00) 0.25(0.84) 0.18(0.77) 0.14(0.76) T
5 28 28 20 11 B8 T B Z 8¢ 1 8
L P-VALUE  0.165 0.199 0,086 0.002 0.000 0.002 0.012
RMS ERROR 1.046 1.2a0 1.406 1.377 1,224 1.044 0 879
J
A
-1
1
= . _ x.. A
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MEAN SCORES OF PAIN INTENSITY DIFFERENCE (Extrapolated) - PROTOCOL TV

& Tramadei MCl W00mq

¢ lramadol HCl 30mg
T Codeine 304 80mg

— - Ty ¢ S — —

w  ASALS0/Codelnell

T L LRI L R AR

$PID (extrapolated)

8 Maeedt e
Treatment 3-ko 6-hour
R I TR 100mg 2.39( 2.46) AB 4.13¢ 5.01)
a: N TR 50mg 1.40( 1.70) BC 1.56( 1.99)
ASA/COD 2.63( 2.43) A 3.47( 3.61)
€O 60mg 1.38( 1.63) BC 1.65( 2.08)
Placebo 1.00( 1.84) ¢ 1.52¢ 3.32)
P-VALUE 0.013 0.003
RMS ERROR 2.050 3.405

o ‘ ) 3 . 3 ' !
MHaur of Theropy
Assessment Time-Points (in hours)
Treatment 1/2 1 2 3 4 5 (3
TR 100mg 0.7110.78) 0.90(0.94) 0.7441.00) 0.84(1.00) 0.71(0.97) 0.58(0.99) 0.45(0.93)
k)| 31 27 AB 21 A 18 A 16 A 9 A
TR 50mg 0.45(0.57) 0.87(0.85) 0.45(0.85) 0.29(0 %3y 0.13(0.43) 0.03(0.18) 0.00(C.00)
31 N 28 8B 18 8 13 C 7 8 4 B
ASA/COD  0.50(0.73) 0.30¢0.80) 1.03(0.93) 0.90¢0 " 1 0.50(0.78) 0.23(0.50) 0.10¢0.31)
30 30 ] 23 A 22 A 17 AB 12 B 8
0 &0mg 0.34(0.61) 0.90(0.6/) 0.55(0.78) 0.21(0.73) 0.14¢0.52) 0.03(0.19} 0.00(0.00)
29 29 26 8 19 B s € 5 B 1 8 e
Flacebo  0.25(0.44) 0.57(0.84) 0.39(0.83) 0.29(0.76) 0.18(0.67) 0.14(0.59) 0.11(C.57)
28 28 %0 8 11 8 7 8¢ 2 B 1 8
P-VALUE 0.066 0.487 0.041 0.001 0.003 6.001 0.003
RMS ERROR  0.631 0.827 0.884 0,824 0.702 3.57% 0.507

CUMULATIVE CATA OF PATIENTS- IN-THE-TRIAL - PROTOCOL TV
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CUMULATIVE DATA OF PATIENTS-IN-THE-TRIAL - PROTOCOL TV

-
‘.

Cumulofive

Cumulafive Percent of Palients Terminating Prematuraly

0o -

90 |

80 ﬁ

b

60 ﬁ

0 ﬁ

T

30 %

20 4 Tramadoi HCI 100myg
T Tramodol HCI 50mg

o - I Codeine 504 6O0mg

oA. W ASAS50/Codeineb0
D Placebo

¢ 1 2 3 4 s " .

Hour of Therapy

Kumber of Patients in Study et Time-Observation Point

Treatment 1-hour 2-hour 3-hour 4-hour 5-hour 6-hour

TR 100mg  31(160.0%) 27( 87.1%) 21¢ 67.7%) 18( 58.1%) 16[ 51.6%) 9( 29.0%)
TR 50mg 31(100,0%) 25( 30.6X) 18¢ 58.1%) 13( 41.9%) 7( 22.6%) { 8.7%)
ASA/COD 30(100.0%) 22¢ 76.7%) 22( 73.3%) 17¢ 56.7%) 12( 40.0%) 5( 16.7%)
(0 60mg 29{(100.0%) 26( 89.7%) 19( 65.5%) 8( 27.6%) B{ 17.2%) 2( 6.,9%)
Placebo 28(100.0%) 20¢ 71.4%) 11¢ 39.3%) 7( 25.0%) 2¢( 7.1%) 1{ 3.6%)
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MEAN SCORES OF PAIN RELIEF COMBINED WITH PAIN INTENSITY DIFFCRENCE (Extrapolated) - PROTOCOL TV

15 ~ 4 Tramodol MCH100mMg
. T Tramodel HCI 50mg
-
T Codeine S04 6
Qdene S 20 SPRID (extrapolated)
v o) » ASAES0/Codeineb
il
b ﬂ.Gn.UO_. Treatment 3-hour &-hour
a
K
+ 35+ TR 100mg 7.63( 6.18) 48 12.69(12.81) A
T TR 50mg 5.50( 4.54) ABC 6.56( 6,32) 8C
T 3k ASA/COD 7.83( 6.36) A 10.90(10.18) AB
% o §0mg 5.14( 4.30) BC 5.90( 5.67) C
)] Macebo 3.79¢ 4,30y C 4.79¢ 7.8 ¢
o 2%t
© P-VALUE 0.01% 0.002
s 1 RMS ERROR 5.239 8.967
z
rUf
[
o8 |
i
O r e, | "
o 2
Hour of Therapy
Assessment Time-Polints (in hours)
Treatment 172 H Z 3 4 5

TR 100mg 2.26(1.77) 3.00(2.25) 2.48(2.42) 2.52(2.58) 2.16(2.53)

31 31 27 21 A 18 A
TR 59mg  1.84(1.46) 2.97(2.09) 1.90(2.12) 1.19(1.56) 0.61(1.41)
k) k) 25 18 8 13 8
ASA/COD  1.70(1.88) 2.70(2.09) 3.00(2.45) 2.63(2.54) 1.67(2.22)
30 30 a3 2z A 17 A
CO 60mg  1.41(1.38) 2.86(1.64) 2.00(2.05) 1.00(1.85) 40.52(1.24)
29 29 26 19 B 8 8
Placebo  1.18(1.16} 1.96(1.95) 1,3€(1.97) 0.86(1.72) 0.4301.50)
28 28 20 11 8 7 8
P-VALUE 0.086 0.280 0.061 0.001 0.001
RM3 ERROR  1.558 2.020 2.216 2.12¢ 1.860

1.68(2.55) 1.23(2.43)

16 A g A
0.32(0.79) 0.13(0.4%)
7 B 4 B
0.93(1.70) 0.4770.97;
12 AB 8 B8
0.17(0.54) 0.07(0.37) .. _
5 8 38 -
0.32(1.36) 0.25(1.32)
2 8 1
0.001 0.006
1.572 1.348
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Appreximated Onset of Pain Relief

{minutes)

Treatment Mean Lower 95% CL Upper »oa CL
TR 160mg 13 10 18

TR 50mg 16 13 23
ASA/COD 18 13 30

€0 60mg 21 16 33
Placebo 25 19 40

Approximated Duration of Pain Relief
(hours:minutes)

Treatment Mean Lower 85% CL  Upper 95% CL
TR 100mg 4:2% 2:40 5:40

TR &0my 3:10 2:20 4:15
ASA/COD 4:00 2:35 5:05

CO 6umg 3:16 2:35 3:45
Placebo 2:25 1:50 3:10
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Tramadol Protocel TV 11:25 Tuesday, June 7, 1594

Demographic Trequencles and Mesns

Surgical
Sex__ Race__ _Basgeline Pain_ Procedure _ Reason for Discontinuation
Mean Mesn Zesarear Adv Patlent Protocol
Grug 4 F ®ht Blk Oth Age Welght Moderate Severe Section Exp Cholce Viclation Other
Tramadel 100 MG 0 31 28 0 I 26,74 188.67 20 1l 3l 0 0 0 0
Tramadol 50 MG 0 31 30 0 I 25... 182.03 21 10 31 Q o ¢ 0
Codeine S04 0 29 29 0 0 26,93 188.8¢ 1% 10 29 & 0 e 0
ASA / Codeline 0 3¢ 28 o 2 25,27 181.7% 20 1¢C K1y 0 v Q "
Placeabo 6 30 26 2 9 26.73 174.%3 i 19 k I o 0 1 ¢

¥

0,00 00

This display includes all patient=, including those who were nct included in the analysis.



Tramadol Study TKB:
Three Month Study of Chronic Pain

MEDICAL OFFICER REVIEW

NDA # 20-281

NAME: ULTRAM (Tramadol Hydrochloride).
SPONSOR: R.W. Johnson

FEVIEWER: John Hyde, Ph.D., M.D., Medical Officer.
REVIEW DATE: June 30, 1994.

CSG: C. Moody

GENERAL DESIGN: This was a multicenter, randomized, 3-month,
double-blind, parallel, active-controlled, outpatient study of tramadol vs.
aspirin with codeine in patients with chronic non-malignant pain.

STUDY POPULATION: Patients enrolled in this study had to be at least 18,
have acceptable liver and kidney function, and have a consistent chronic
painful condition that did not result from malignancy and that required a
prescription analgesic almost every dayv. Conditions included, but were not
limited to: trigeminal neuralgia, post-herpetic neuralgia, chronic low-back
syndrome, marginally controlled RA, diabetic ncuropathy, or primm ry
fibrositis. Dysmenorrhea and recurrent headache were not incluced.

Subjects were excluded for active peptic-ulcer disease, history of a seizure
disorder, current abuse of narcotics or alcohol, tolerance to narcotics, or if
they were suicidal. -

TREATMENT: The capsules comparzd -vere:

Tramadol Hydrochloride 50 my, vs.

Aspirin 325 mg with Codeine Phosphate 30 mg.
Patients were instructed to take one or two capsules of their assigned study
medication every 4 to 6 hours as needed for pain, up to 8 capsules/day, for
threz months. A maximum of eight capsules was permitted in any 24-hour
period. After complet m of the double-blind treatment period, or after the
double-blind, withdrawal period, patients could elect to receive tramadol
open-label.

EFFICACY ASSESSMENT: On Day 1 of Weeks 1, 3, 5 and 9, patients rated
heir pre-treatment pain (4 point scale), as well as pain relief (5 point scale)
and medication acceptability (5 point scale) at 1, 2, 3 and 4 hours after the
first dose of study medication on that day. They also rated minimum pain
intensity experienced the d~y before. On Day 2 of the same study weeks,
patients rated pain before and four hours after the first dose. they also
rated maximum pain relief and medication acceptability. Daily during
Weeks?l, 3, 5 and 9, patients recorded the number of capsules taken and
completed an overall medication acceptability rating. At the conclusion of
double-blind treatment, patients and investigators provided an overall
assessment of therapy.
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CONCOMITANT MEDICATIONS: No other analgesics were permitted for
patients taking fewer than eight capsules of study drug per day. Patients
taking 8 capsules per day could supplement with up to 4 g/day of
acetaminophen. Patients who could not tolerate the maximum study
medication per day wera allowed to supplement with sponsor's permission.
Prednisone therapy of not more than 10 mg/day prednisone or its equivalent
could be continued il it was to remain constant. Chronic use of gteroids was
permitted for no more than half of the patients at each study site.

SPECIAL STUDIES: At the end of the double-blind period, patients were
given the option of participating in a double-blind, 3-day withdrawal period.
Patients who chose to participate were randomized to receive the same
study medication as during the preceding 3-month period or 500 mg of
acetaminophen. The Weak-Opiate Withdrawal Questionnaire was taken at
the initiation of this withdrawal period and again three days later.

SAFETY: Safety was evaluated by reported adverse experiences, vital signs
including supine and standing blood pressure, and clinical laboratory
parameters. Electrocardiograms and ophthalmologic examinations were
done at baseline and at the end of the double-blind period.

RESULTS

BASELINE DEMOGRAPHICS: Thirty-one investigators from private
clinics participated. A total of 260 patients were enrolled in the study (195
tramadol, 65 ASA/codeine). Two tramadol patients were lost to follow-up
after enrollment, with no efficacy and safety data recorded and these
patients were excluded from the analyses of demographic characteristics.
Distributions of demographic features are given in the following table:

LA
g
Ly
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Baseline Demographic Characteristics by Treatment Group

Tramadol (N = 193) ASA/Codeine (N = 65)
Male 76 39% 24 37% ;
Female 117 61% 41 63%
White 178 92% 61  94% 3
Black 11 6% 2. 3% 5
Other 4 2% 2, 3% §
Mean Age (years) 53.3 54.6 9
Mean Wgt Male (Ib) 192 182 :
Mean Wgt Female (ib) 163 155 £
Mean Hgt Male (in) 69.14 70.0 ‘a
Mean Hgt Female (in) 63.33 63.82 4
Baseline Painb %
None 1 1% 1 2% i
Mild 21 11% 11%
Moderate 115 62% 32 49%
Severe 49 26% 25 38%
Diagnosis
Arthritis, Conn. Tissue 53 27% 15 23%
Musc/Skel Low Back Pain 88 46% 27 42%
Neuropathic Pain 38 20% 17 26%
Surgery, Trauma 11 6% 6 9%
Other : 2¢ 1% 0 0%
2 Height missing for 1 pt. in each group. |
P Tramadot N = 18¢: Baseline pain missing foi 7 tramadol! patients
€ Pelvic adhesions; ileitis.
The tramadol group tended to be heavier by 8 to 10 lbs., and there was a
larger fraction with severe baseline pain in the ASA/codeine group. It is of
interest that one patient in each group had no baseline pain. o



Tramadol DAAC Pack
Study TKB: Chronic Pain - 3 mo.
Page 4
DISPOSITION OF PATIENTS: The following table shows reasons for

discontinuation:

Tramadol (N = 195)2 ASA/Codeine (N = 65)
N % N %
Lost after Enroliment, No Data 2 0
Disoortinued _ % e PA! 35% :
Drug-Related? 71 37% 16 , 25%
Adverse Experience 46 24% 127 18%
Drug Ineffective 25 13% 4 6%
Intercurrent finess 3 2% 2 3%
Failed to Retum 5 3% 0 0%
Other 17 9% 5 8%
InclExcl Violation 4 2% 2 3%
Rec'd Contraindicated Med 4 2% 2 3%
Noncompliance 2 1% 0 0%
Patient Request 5 3% 0 0%
Other© 2 1% 1 2%
Completed double-blind 97 o 42 65%
Completed Withdrawal Study 36 19% 16 25%
Went into Open-Label Study 82 42% 34 52%

@ Percentages of patients completing the study and discontinuing for each reason are based on
the total number of tramadol patients who enrolled and contributed data (N = 193).

b Tramadof vs. ASA/codeine: p = .10 by Chi-squared test.

€ Tramadol: 1 suicide attemnpt, 1 transient illness; ASA/codeine: 1 administrative

Half of the tramadol patients completed the double-blind period compared to
about two-thirds of the ASA/codeine group. 'The main contributor to the
difference was the greater tendency to leave the study for drug-related
reasons.

OTHER DATA LOSS: Efficacy analyses included data from 257 of the 260
patients who were enrolled in the study. The two tramadol patients who
were lost to follow-up had no efficacy data recorded, and were excluded. All
efficacy data from one other tramadol patient were excluded from the
annlyses because the patient took a disallowed concomitant analgesic
throughout the study. Partial efficacy data from two additional tramadol
patients and one ASA/codeine patient were aiso excluded from the analyses
because of a significant protacol violation.

The following table and graph show the fractions of patients remaining in
the study over time for the ASA/codeine group and the tramadol group
(including any open-label extension;. The graph also shows the tramadol
OL Only group (ASA/codeine patients who switched to tramadol for the
open-label period)
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Study TKB: Patients Remaining in Study

1.0 ————— ASA/Codeine
e 0.9 — Tramadol DB +/- OL
a; 0.8 TI1-%- . T ‘f d

\ e Tramadol OL Only _% ~1
£ 0.7 t ' 1 ; g
o I Al ‘§
£0.6 MY
£ I A
£0.5 o
o ! . E
o4+ B
-g 0.3 ¢+ \
2 ¥
1 02 T
0.1 + t’{A
0.0 g :
o 30 60 90 120 150 180 210 240 270 300 330 360
Time in Days
Error bars show +/- 1.5 s.e.m., so that statistically significant differences (at .05 two-sided)
approximately correspond to lack of overiap of the error bars.
Fraction Remaining in Study

Days ASA/Codeine ramadol p-value

10 0.892 0.800 A3

20 0.769 0.718 b4

30 0.738 0.615 103 . A

40 0.708 0.544 .030

50 0.677 0.518 .037

60 0.662 0.477 015

70 0.646 0.436 005

80 0.523 0.405 A3 N

90 0.154 0.354 .004

These data show that there was a higher attrition rate in the tramadol
group. Differences in participation rate were statistically significant after 1
month fo near the end of the double-blind period. The tramadol OL group
showed lower attrition, as did the tramadel group after the end of the
double-blind period, probably reflecting a selection effect.
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MEDICATION USE: The average number of capsules used daily as
recorded at each visit are plotted and tabulated below:
Average Daily Capsule Use by Week

o 7 T {
> 6 |
3 6 4
QO
3 5 +
0
&
o 4T
>3 +
S i ——®——Tramadol —%—— ASA/CO

2 o
&

1 4
P [

0 ¢ ———————————+ e

0 1 2 3 4 5 6 7 B 9 10
Week

Error bars show -+/- 1.5 s.e.m., s0 that statistically significant differences (at .05 two-sided)
approximately correspond to lack of overlap of the error bars.

Treatment?@ Week 1P Week 3 Week 5 Week gb

Tramado! Mean No. of Caps 4.50 4.94 5.14 5.25
95%ClI 4.2-48 46-53 48-55 48-586
Range 08- 80 1.3- 8.0 06- 80 1.0- 9.7

% = 8 caps/day 3% 10% 11% 13%
N 172 137 115 94
ASA/Codeine Mean No. of Caps 5.05 5.24 5.59 5.09

95%Cl 45-56 467 -58 49-6.3 4.4-58
Range 1.7- 8.0 0.8c- 80 067-107 0.89-83
% 2 8 caps/day 10% 16% 20% 19%
N 60 50 44 42

2 No statistically significant difference between treatrnent groups (two-sided p > 0.05).
b Significant treatment-by-investigator interaction {two-sided p < 0.10).

Since the patient population is not constant in the above table, difference
from week to week could be affected by selection. The reviewer computed
averagg capsule use for the cohort that contributed mean capsule use data
at all 4 visits. The values were similar:

w
7
&
i
E ]
3
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Mean Capsule Use, for Cohoart Contributing Data at All 4 Visits
Week 1 Week 3 Week 5 Week 9
Tramadol (N=89) 4.49 4.88 5.07 5.21
ASA/Codeine (N=41) 4.99 5.39 5.58 5.14

There was a tendency toward increased capsule use over the 3 months of
the study: tramadol use rose by 16% ‘rom week 1 o wesk @, ASA/codeine
use rose by 3% between those weeks, but peaked at 12% above baseline at
week 5. The fraction using maximum dose jumped in the first two visits,
and rose more slowly afterward. There were only three reports of the
average daily use exceeding the 8 capsule limit: one tramadol patient at
week 9, and one ASA/codcine patient at each of weeks & and 9.

EFFICACY -- DAY 1 RATINGS: Following administration of the first dose
of study drug on Day 1 of Weeks 1, 3, 5 and 9, patients were instructed to
record the intensity of their starting pain, as well as pain relief and
medication acceptability at hourly intervals for four hours. Summary
results are shown in the following tables. Total Pain Relief and Tatal
Medication Rating are the sums of the 4 hourly values.

Mean Values and Treatment Comparisons
of Day 1 First Dose Efficacy Variables

- -

Efficacy Variable/ Treatment Groupd
Evaluation Period ' Tramadol ASA/Codeine
N Mear 95% CI N Mean 5% CI

starting PainP
Week 1 185 2.1 2.6 - 2.2 65 2.2 2.1 - 2.4
week 3 142 1.9 1.8 - 2.1 51 2.0 1.8 - 2.2
week 5 114 1.9 1.8 - 2.1 44 2.0 1.8 - 2.2
Wweek 9 95 2.0 1.8 - 2.1 42 1.9 1.6 - 2.)

Total Pain Reljef€
Wweek 1 182 5.8 5.3 - 6.3 64 5.8 4.9 - 6.8
Week 3 137 6.7 6.1 - 7.3 50 1.2 5.9 - 8.5
Week S 114 7.3 6.6 -~ 7.9 43 7.0 5.8 8.2
Week 9 33 7.0 6.3 7.7 40 6.5 5.4 - 7.6
Week 1 180 9.0 8.5 - 9.4 63 9.1 8.2 - 10.0
Week 3 136 190.92 9.4 - 10.6 49 10.4 9.2 - 11.6
Week 5 112 10.9 10.2 - 11.€ 42 11.5% 10.1 - 12.8
Week 9 92 11.2 10.4 - 12.0 40 10.9 9.5 - 12.3

2 No statisticaliy significant difference between treatment groups (two-sided p > 0.05).

b Scale: 0 = None, 1 = Mild, 2 = Moderate, 3 = Severe.

€ Scalg: 0 = No relief; 16 = Complete relief at everv evaluation.

d

Scale: 4 = Poor at every evaluation; 20 = Excellant at every evaluation.

The average Day 1 starting pain at each week during on both treatments
was moderate. The Day 1 fi.st dose starting pain, Day 1 first dose total pain

g,
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relief, and Day 1 first dose total medication rating in the tramadol and 54 j
ASA/codeine groups were similar for the two groups at all evaluations. -

Day 2 data are not presented here, but they also showed similarity of the two ‘
treatments.

EFFICACY -- OVERALL RATINGS: Patients were instructed to complete
a rating of medication acceptability daily during Weeks 1, 3, 5 and 9. At the

4

iR e R e e e

conchision of the study, investigators completed a global evalualﬂ;ion of
efficacy for each patient, and patients completed an overall assessment of
medication.
Mean Overall Average Medication Rating@
Evaluation Period Treatment Groupk
Tramadol ASA/Codeline
N Mean 9%% CI N Mean 95% CI
Week 1 167 2.7 2.6-2.9 60 2.8 2.5-3.0
Week 3 137 2.8 2.7-3.0 50 2.9 2.6-3.2
Week 5 113 3.0 2.8-3.2 43 3.0 2.7-3.4
Week 9 94 2.9 2.7-3.1 40 3.1 2.7-3.4
a Scale: 1 = Poor, 2 = Fair, 3 = Good, 4 = Very Good, 5 = Excellent.
b No statistically significant difference between treatment groups (two-sided p > 0.05).
Distribution and Mean Values of Global Ratings
_ Number- (%) of Patients
Tramadol ASA/Codeine
Investigator's Global Evaluationa -
Marked (6) 16 ( 9%) 7 (11%)
Moderate {5) 82 (45%) 28 (46%)
Minimal (4) 51 (28%) 17 {28%)
None (3) 21 (12%) g {15%)
worse (2} 11 ( 6%) 0 ( 0%)
Mean Rating 1.4 4.5
95% CI 4.2-4.5 4.3-4.8 .
Total No. Patients 181 61
Patient's Qverall Assessmentd
Excellent {6} 10 { 6%) 6 (10%)
Very Good (5} 28 (16%) 9 (14%)
Good (4) 47 (26%) 19 (30%)
Fair (3) 48 {27%) 15 (24%) |
pPoor {2) 47 (26%) 14 (22%)
Mean Rat ing 3.5 2.7 ’
95% CI 3.3-3 7 3.3-4.0
Toral No. patients 180 63

a No statisticaily significant ditference between Lieatment groups (two-sided p > 0.05).

. v,
”

OPIATE WITHDRAWAL STUDY: A total of 36 tramadol and 16
ASA/codeine patients chose to participate in a double-blind, 3-day
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withdrawal period were randomized to receive the same study medication
or 500 mg of acetaminophen (APAP). The Weak Opiate Withdrawal
Questionnaire was to be completed at the beginning and end of the period.
Numerically higher scores correspond to greater withdrawal symptoms.

Weak Opiate Withdrawal Questionnaire Results

Treatment Visitd N Mean Score Mean Change

Sedquence Score

Tramadol - Tramadol rfreliminary 22 28.0 3.8
Wishdrawal 22 28.9

Tramadol - APAP PreliminaryP 14 31.4 0.7
Withdrawal 14 32.1

ASA/Codeine - Preliminary 9 313.6 -1.9

ASA/Codeine Withdrawal 9 31.7

ASA/Codeine - Preliminary 7 32.3 2.0

APAP Withdrawal 7 34.3

a  Preliminary visit = at initiation of withdrawal period; withdrawal visit = at conclusion of 3-day, double-
blind withdrawal period.
b One patient did not have a preliminary score and was excluded from the questionnaire analysis.

None of the changes from baseline or difference between groups were
statistically significant. Although the data suggest less distinction between
study drug and APAP for those on tramadol, the small sample size and
resulting lack of precision make comparisons unreliable.

SAFETY

The safet experience is considered in more de‘ail in the Integrated Safety
Keview. For each adverse event, the table bel., v shows the number of
patients who experienced that event at least once. The only events reported
here arte those that occurred in at least 5% of patients in at least one of the
groups. Events with statistica:ly significant differences are indicated with
an asterisk

%
b}
}3



Any A:Z

Body as Whole
Asthenia

Headache
Edema’

Cardiovascular System

Ceniral Nervous System

Somnolence
Sleep Disorder
Dizziness
Paresthesia

G! System
Dyspepsia®
Nausea
Vomiting
Mouth Dry
Diarthea
Abdominal Pain*
Constipation”

Musc/Skel Systcm

Psychiatric
Nervotls

Respiratory System
URI Infection

Skin®
Pruritu.
<weating

Special Senses
Tinnitus

Urogenital System
Menopausal Symp

* statisticalty significantly different at p = .05

The adverse event profile of tramadol res
dizziness, somnolence, constipation an
pruritus were common; sweati
had less edema, dyspepsi

Tramadol
N %
182 94.3
95 49.2
17 8.8
61 31.6
3 1.6
12 6.2
96 49.7
38 19.7
12 6.2
57 295
7 36
138 71.5
26 13.5
75 38.9
o6 13.5
25 13.0
10 5.2
13 6.7
55 28.5
25 13.0
36 18.7
10 5.2
24 12.4
8 4.1
46 23.8
23  11.9
14 7.3
28 14.5
11 5.7
34 17.6
8 6.8

ASA/Codeine
N %
60 92.1
29 446
7 10.8
19 29.2
6 9.2
5 7.7
30 46.2
16 24.6
> 3.1
14 215
6 9.2
55 84.6
18 27.7
=7 415
10 15.4
9 13.9
o 3.1
12 185
32  49.2
g 123
7 10.8
0 0.0
6 92
4 6.2
5 7.7
3 4.6
1 15
5 7.7
115
7 10.8
1 2.4

complaints, than the ASA/codeinie group.

Serious Adverse Event

One patient in the tramadol group attempted suicide wh

d nausea, vomiting,
ng was seen as well. The tra
a, congtipation and abdominal pain,

Tramadol DAAC Pack
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embled that of an opioid:

dry mouth and
madol group
but more skin
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ile receiving study medication. This
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patient, a 34-year-old white man weighing 144 Ib, attempted suicide on Day 74 by taking an 4 :m‘
overdose of tramadol (approximately 60 capsules). According to the patient, he vomited -

everything after 30 minutes. No other adverse sequelae from the attempted overdose were
noted by the patient. The patient informed the study site of the incident on Day 77. The
patient was discontinued from the study at this time. He was psychologically evaluated, but
nol hospitaiized. The patient had entered the trial for the treatment of back pain anu his
average daily dose of tramadol during Weeks 1, 3, 5 and 9 were 114.3 mg, 121.4 mg, 171.4
mg and 214.3 mg, respectively. The patient experienced several adverse experiences prior
to this suicide attempt, including euphoria, difficulty in urination, urinary hesitascy, sinus nain,
dicounieniation, constipation, itchy cyes, metallic taste, neuralgia, ear infection, .hausea and
vomiting. The amount of pain relief the patient received from the study medication diminished
throughout the study. The patient reported withdrawal symptoms (unspecified) on Day 76.
He was placed on acataminophen with hydrocodone for low back pain on Day 78.

o e e B

Orthostatic hypotension was reported in two patients treated with tramadol:
blood pressure measurements recorded on the day, but not necessarily the
time of the orthostatic episodes, failed to indicate any significant resuction i
in pressure relative to previous measurements. Other adverse experiences
noted by these patients were not consistent with an orthostatic fall.

Ophthalmologic extams found 5.5% of 91 tramadol patients with a change
from baseline and 5.1% of 39 ASA/codeine patients. One tramadol patient
was dilagnoses with caiaracts, another with glaucoma.

There were no clinically significant changes in average values for vital
signs, laboratory values or ECG parameters.

- -
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SUMMARY

Tramadol and ASA/codeine provided essentially the same analgesia during
the double blind period. However, there tended to be more drug-related
discontinuations in the tramadol group, and attrition from the tramadol
group was significantly higher during the double blind period.

The daily capsule usage irended higher over time in both groups, with
tramadol use rising 16% from week 1 to week 9. There was little.evidence of
use exceeding recommendations.

The withdrawal study did not establish any difference between tramadol
and ASA/codeine.

The adverse event profile of tramadol resembles that of an opioid: nausea,
vomiting, consupation, dizziness and somnolence as well as some pruritus
and swealing. One suicide attempt with the drug was unsuccessful. The
tendency of the drug to produce vomiting may have provided beneficial it
that c:ze.

CONCLUSIONS

This study provides substantial evidence of the utility of tramadol for
treating chronic pain, and provides supporting evidence of its analgesic
effect. The adverse event profile is similar to that of an opioid.

Ol & Wogeta_

Jo@& E. Hyde, Ph.D)., M.D
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Tramadol Study TKM:
One Month Study of Pain of Malignancy

MEDICAL OFFICER REVIEW

NDA #: 20-281

NAME: ULTRAM {(Tramadol Hydrochloride).

SPONSOR: R.W. Johnson '
REVIEWER: John Hyde, Ph.D., M.D., Medical Officer. -
REVIEW DATE: June 30, 1994.

CSO: C. Moody

GENERAL DESIGN: This was a multicenter, randomized, 1-month,
double-blind, parallel, active-controlled, outpatient study of tramadol vs.
acetaminophen with oxycodone in patients with pain due to malignancy.

STUDY POPULATION: Patients enrolled in this study had to be at least 18,
have reasonable liver and kidney function, and have consistent moderate or
severe pain that was attributed to diagnosed malignancy and that required
a prescription analgesic almost every day.

Subjects were excluded for symptomatic urethral stricture, symptomatic
prostatic hyperplasia, taking anticholinergic medications or monoar-"ne
oxidase inhibitors, history of a seizure disorder, current abuse of narcotics
or alcohol, tolerance to narcotics, or if thev were suicidal. Patients were
also excluded if they were taking prestudy opioid-containing analgesics
indicated for moderate or moderately severe pain

TREATMENT: The capsules compared were:

Tramadol Hydrochloride 50 mg, vs.

Acetaminopher: 250 mg with Oxycodone Hydrochloride 2.5 mg
Patients were instructed to take one or two capsules of their assigned study
medication every six hours as needed for pain for four weeks. A maximum
of eight capsules was permitted in any 24-hour period. After completion of
the double-blind period, patients could elect to receive open-label tramadol.

EFFICACY ASSESSMENT: On Day 1 of Weeks 1 and 3, patients rated their
pre-treatment pain (4 point scale) as well as pain relief (5 point scale) and
medicine acceptability (b point scale) at 1, 2, 3 and 4 hours after the first
dose of study medication on that day. On Day 2 of the same study weeks,
patients rated pairn. before and four hours after the first dose. They also
rated minimum pain intensity and medicine acceptability. Daily during
Weeks 1 and 3, patients completed a daily overall medicine acceptability
rating. At the conclusion of double-blind treatment, patients and
investigators provided an overall assessment of therapy.

CONCOMITANT MEDICATIONS: During the doubfe-blind period, patients
taking the full 8-capsule per day allotment of study drug or who took their

A
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maximum tolerate,” dose (if at least foyy Capsiiies per day) could

Supplement With up tg 4 g of aspirip per day or Maximal NSAID, Moderate

examinations.

RESULTS

BASELINE DEMOGRAPHICS: Thirty-eight Investigators Participateq,
ne hundred Seventy patients were enrolled ;

drug ( 101‘ tramado], 69‘APAP/oxycodone). Al} Patients (N - 170) were

Tramado| (N= 101) APAP/Oxycadone (N = 69)
Male | 5777 559 31 459
Female 44 44% 38 54%
White 93 92% 66 96%
Black 8 8% 2 3%
Other 0 0% 1 1%
Mean Age (years) 62.6 66.4a
Mean Weight - Maje (Ib) 166.8b 165.0b
Mean Weight - Femate (i) 146.5 142 6
Mean Height - Male (in} 70.0¢ 68.7¢
Mean Height - Femaie (in) 63.4 63.7
Baseline paind
Nong 3 3% 1 2%
Mild 21 22% 15 23%
Moderate 56 58% 36 55%
Severe 16 17% 13 20%

Weight missing for 1 Pl in each group.
¢ Height missing for 2 Pts in each group;
- Jtramado statistical!y greater tha;. APAF'/oxycodone group, (two-sided P < C.05),
@ Tramadol N - 986; APAP/oxycodone N - 65
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pain is comparable between the groups. It is of interest that 3 tramadol ‘v*w“j
patients and 1 APAP/oxycodone patient reported no baseline pain. '

DISPOSITION OF PATIENTS: The following table shows reasons for

discontinuation: r

Tramadol (N = 101) APAP/Oxycodone (N = 69)

N % N, % L

3 | 4

Lisoontinued : 74 7% X 46% ¥

Drug-Related 33 33% 23 33% 17

Adverse Experience 18 18% 8 12%

Drug Ineffective 15 15% 15 22%

Intercurrent iiness 3 3% 2 3%

Patient Choice 5 5% 2 3%
Other G 6% 5 7%
Death 1 1% 0 0%
Hospitalized 0 0% 3 4%
Rec'd Contraindicated Med 1 1% 0 0%

Insufficient pain/

No analgesia need 2 2% 1 1%
Fatient Request 1 1% 0 0%
Otherd 1 1% 1 1%
Compleled double-blind A 5 x 54%
Wentinto Open-Label Study 40 40% 24 35%

-

@ Tramadol: 1 extended vacation; APAP/oxycodone: 1 disease progression.

Just under half of the patients in each group failed to complete the double
blind period. The distributions of reasons se«r comparable, although the
drug related reasons were tilted towards adverse events in the tramadol
group and toward ineff:ctiveness in the AP4P/oxycodone group.

OTHER DATA LOSS: Efficacy analyses include data from 168 of the 170
patients who were enrolled in the study and received study medication. The
diaries for two patients in the APAP/oxycodone group were not returned
and thus no efficacy data was available for these patients. Only limited
efficacy data (just global evaluations) were recorded for four tramadol
patients and two APAP/oxycodone patients.

The following table and graph show the fractions of patients remaining in
the study over time for the APAP/oxycodone group and the tramadol group
(including any open-label extension). The graph also shows the experience
while 6n tramadol of the tramadol OL Only group (APAP/oxycodone
patients who switched to tramadol for the open-label period)
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TKM: Patients Remaining in Study
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Error bars show +/- 1.5 s.e.m., so that statistically significant differences (at p<.05 two-sided)
approximately correspond to lack of overlap of the error bars.

Fraction Remaining in Study

Days APAP/Oxycodone Tramadol p-value
7 0.797 0.594 0.009
i4 0.667 0.545 0.152
21 0.580 0.465 0.191
28 0.246 0.356 0.176

These data show that there was a higher attrition rate in the first week for
the tramadol group, and participation tended to remain lower during the
rest of the double blind period. The tramadol OL group showed lower
attrition, as did the tramadol group after the end of the double-blind period,
probably reflecting a selection effect.

MEDICATION USE: The average number of capsules used daily as
recorded at each visit are plotted and tabulated below:

&
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Average Daily Capsule Use By Week

8 —+
o |
w7+
-
06 T _%
=3
as T - % |
&, ¢ ' :
3 .
=3 4
a ~———8——- Tramadol ——0—— APAP/Oxycodone

2 4
s T

0 i } : i

0 1 2 3 4
Study Week

Error bars show +/- 1.5 s.e.m., so that statistically significant differences (atp < .05 two-sided)
approximately correspond to lack of overlap of the error bars.

Week 13 Week 34

Tramadol Mean No. of Caps 4.49 4.63
95% Cl  4.1-49 40-5.2
Range 0.6- 8.0 0.4 - 8.0

°% >8caps/day 1% 13%
N 80 56
APAP/Oxycodone Mean No. of Caps 5.31 5.79

95% Ct 4.8-5.8 51-65
Range 0.4-89 1.7-8.0
% > 8 caps/day 8% 23%
N 59 35
a Tramadol and APAP/oxycodone groups difter (two-sided p < .05).

Since the patient population is not constant in the above table, difference
from week to week could be affected by selection. The reviewer computed
average capsule use for the cohort that contributed mean capsule use data
at both visits. The values were similar:

Mean Capsule Use, for Cohort Contributing Data at Both Visits

Week 1 Week 3
Tramadcl (N=53) 4.43 4.76
* e APAP/Oxycodone (N=35) 5.39 5.79

-

There was a slight tendency toward increased capsule use over the course
of the study: tramadol us: and APAP/oxycodone use both rose by 7% from
week 1 to week 3. There were nc reports of the average daily use exceeding

i
5
¥
TA

B RPN 2 A

—



-

Tramadol DAAC Pack
Study TKM: Pain of Malignancy - 1 month
Page 6
the 8 capsule limit in the tramadol group, and only 1 report in the
APAP/oxycodone group.

EFFICACY -- DAY 1 RATINGS: Followine administration of the first dose
of study drug on Day 1 of Weeks 1 and 3, patients were instructed to record
the intensity of the’' - starting pain, as well as pain relief and medication
acceptability at hourly intervals for four hours. Summary results are
shown in the following tables. Total Pain Relief and Total Medication
Rating are the sums of the 4 hourly values.

Mean Values and Treatment Comparisons
of Day 1 First Dose Efficacy Variables

Treatment Group?
Tramadol APAP/Oxycodone
N Mean 95% Cl N Mean 95% ClI

Starting Painb

Week 1 96 1.9 1.7-2.0 65 1.9 1.8-21

Week 3 58 1.7 1.56-1.9 35 1.8 1.7-2.0
Totat Pain ReliefC

Voek g2 7.€ 6.7-8.5 62 7.9 6.7-90

Week 3 51 9.1 8.1-101 35 9.0 7.5-104
Totai Medicine Ratingd

Week 1 91 10.0 9.3-10.7 61 11.0 9.9-12.0

Week 3 50 12.4 114 -13.5 35 12.4 10.9-13.9

No statistically significant difference between treatment groups {two-sided p > 0.05).
Scale: 0 =None, 1 = Mild, 2 = Moderate, 3 = Severe

Scale: 0 = No relief; 16 = Complete relief at every evaluation

Scale: 4 = Poor at every evaluation; 20 = Excellent at every evatuation

o0 oo

The average Day 1 starting pain at each week during on both treatments
was moderate. The Day 1 first dose starting pain, Day 1 first dose total pain
relief, and Day 1 first dose total medication rating in the tramadol and
APAP/oxycodone groups were comparable at all evaluations.

Day 2 data are not presented here, but they also showed similarity of the two
treatments.

EFFICACY -- OVERALL RATINGS: Patients were instructed to complete
a rating of medication acceptability daily during Weeks 1 and 3. At the
conclusion of the study, investigators' completed a global evaluation of
efficacy for each patient, and patients conspleted an overall assessment of
medication.

- .,
r
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Mean Overall Average Medication Rating@

Treatment Grouid

Tramadol APAP/COxycodone ¥

N Mean 95% CI N Mean 95% CI g

Week 1 79 3.0 2.8 - 3.2 58 2.9 2.7 - 3.2 %
Week 3 55 3.4 3.2 - 3.7 35 3.3 2.9 - 3.6 5’
; ¥

a  Scale: 1= Poor, 2 = Fair, 3 = Good, 4 = Very Good, 5 = Excellent A %
b  No statistically significant difference between treatment groups (two-sidedp > 0.05). i
Distributions and Mean Values of Global Ratings

Global Evaluation/ _Number (%) of Patjents ’E

Rating Tramadol APAP/Oxycodone ;

Inyestigator's Global Evaluation®

Marked (6) 18 (19%) 12 (19%) 5
Moderate (5) 39 (4i%) 25 (40%)
Minimal (4) 24 (26%) 14 (23%) <
None (3) 10 (11%) 8 {13%)

Worse (2} 3 ( 3%) 3 ( 5%)

Mean Rating 4 6 4.6

35 % Cl1 4.4 - 4.8 4.3 - 4.8

Total No. Patients 94 62

. , 1] LA

Excellent (6} 12 {12%) 5 [ 9%

very Good (5) 21 (»1%) 11 (17%)

good (4} 29 (26%) 17 (26%)

Fair (3} 19 (19%) 15 (23%)

Poor (2] 21 (21%) 154 {25%) .
Mean Rating 3.8 1.6

95 % 1 3.6 - 4.1 3.3 - 3.9

Total No. Patients 98 65

a No statistically significant difference between treatment groups (two-sided p = 0.05).

SAFETY

The safety experience is considered in more detail in the Integrated Safety

Review. All patients (N=170) were included in the analysis of safety. For

each adverse event, the table below shows the number of patients who

experienced that event at least once. The only events reported here are

those that occurred in at least 5% of patients in at least one of the groups. .
Events with statistically significant differences are indicated with an

asterisk.

. g
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Tramadol APAP/Oxycodone

N % N %
Any AE 93 921 56 81.2
Body as a Whole 46  45.5 32 464
Asthenia 9 8.9 4 5.8
Edema* 0 0.0 5 7.2 :
Headache 21 20.8 8 116 ;
Hospitalization 9 8.5 g 13.0 o
Cardiovascular System g 8.9 2 2.9
Central Nervous System 36 347 17 246
Dizziness 20 19.8 8 11.6
Somnolence 15 14.9 6 8.7
Gl System 73 723 44 63.8
Anorexia 8 7.9 3 4.3
Constipation 37 36.6 28 40.6
Diarrhea 4 4.0 5 7.2
Dyspepsia 7 5.9 3 4.3
Nausea 44 43.6 20 29.0
Pain, Abdominal 2 2.0 4 5.8
Vomiting* 26 25.7 6 8.7
Musc/Skel System 5 5.0 5 7.2
Psychiatric ' 10 9.9 -~-5 7.2
Respiratory System - 12 11.9 8 11.6
Cough 5 5.0 5 7.2
SKin 15 14.9 4 5.8
Sweating® 9 8.9 1 1.4
Special Senses 6 5.9 4 5.8
Urogenital System 9 8.9 5 7.2

* Gtatistically significanti differentatp < .05.

The adverse event profile of tramadol resembled that of an opioid:
dizziness, somnolence, constipation, nausea and vomiting were common;
sweating was seen as well. The tramadol group had less edema, but more
vomiting and sweating than the APAP/oxycodone group. The tramadol
group also tended vo have more nausea.

Deaths
One tramadol patient died during this study, and a second tramadol patient
died just after completing the study. One APAP/oxycodone patient died

after bging hospitalized. The deatns were all considered to be secondary to
underlying diseases. A detailed discussion of these patients follows:

Inv. 098, PL. 010, death {tramadol) - This 56-year-old, 134.2 Ib, black man died on Day 4 of the
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study. This patient is listed in the 1990 IND Annual Report (Serial No. 094). The paiient
entered the trial with non-small cell lung cancer. The patient received 200 mg, 229 m and 300
mg of tramado! on Days 1, 2 and 3, respectively. The patient died as the resutt of a cardiac
arrest. The investigator noted that this was probably due to hypercalcemia (screening calciuin
level was elevated, 11.3 mg/dL) brocught on by the patient's cancer. The investigator
considered this adverse experience to be unrelated to treatment.

inv 096, Pt, 006, death (tramada!) - This 70-year-old, 153.5 Ib, white man died one day after
completing the double-blind study during which he had received 29 days of treatment. This
patient is listed in the 1990 IND Annua! Report (Serial No. 094). The patient had;j;entered the trial
for the treatment of pain in his lungs, kidneys and pelvis secondary to lung, skin‘and groin
cancer. Approximately two weeks prior to study entry, the patient was placed on lorazeram for
anxiety. On Day 18, the patient reported a fever and cough and was given acetaminophen. On
Day 22, the patient reported a sore mouth and throat and hemoptysis, and was given
ketoconazole and ciprofloxacin. The paiient was unable to come into the office for the follow-up
visit and subsequently died on Day 30. During Weeks 1 and 3, the patient received an average
daily dose of 185.7 mg and 300 mg of tramadol, respectively. The investigator noted that the
patient died as the result of a progression of metastatic non-small cell lung cancer. All of the
adverse experiences reported during the study were rated as moderately severe and
considered to be unrelated to treatment.

inv. 133, Pt. 003, death (APAP/oxycodone) - This 82-year-old, 115.5 Ib, white woman died on
Day 4 due to intracerebral hemorrhage. This patient is listed in the 1990 IND Annual Report
(Serial No. 094). The patient received two capsules of APAF/oxycodone on Days 1 and 2. The
patient was noted as being less responsive at ihis time, and study medication was discontinued.
On Day 3, the patient was comatose with a blond glucose of 47 mg/di.; an amp of dextrose was
given. There was no clinical improvement and the patient was hospitalized. The patient
showed no clinical improvement, and on Day 4, her respirations ceased and no heart rate or
palpable pulse was found. Due to the patient's advanced age and advanced malignancy, the
patient was not resuscitated. The patient enteretthe trial with colon cancer with luny and liver
metastases and was receiving warfarin, furosemide, diltiazem HCI, docusate sodium, ranitidine,
doxepin HCI and chemotherapy. The investigator considered this death to be due to the to the
progression of the patient's disease and not to study medication.

Other Serious Adverse Experiences

One patient attempted suicide 16 days after discontinuing tramadol therapy
and cne tramadol patient was hospitalized for a possible cardiovascular
accident. These patients are discussed in detail below:

inv, 155, Pt. M5, suicide attempt {tramadol) - A 41-year-old, 127 Ib, white woman atternpted
suicide on Day 21 of the study with triazolam and muliiple lacerations. The patient had been
hospitalized one week prior to the screening visit for pain secondary to metastatic breast cancer
and extensive bone cancer, during which time it was noted that the patient complainer; of
depression. The patient was discharged on furosernide, prednisone and triazolam. The patient
reported stopping study medication on Day 5 and resumed treatment with oxycodone with
acetaminophen (PERCOCET®) on Day 6. She failed to return her diary, and her daily dose of
tramadol is unknown. The investigator rated the adverse experience as marked in severity ard
vnrelated to treatment.

inv, 103, Pt. 002, coronary artery disease, hospitalization (tramadol} - This 57-year-old, 120 Ib,
while rpan with a past history of chronic obstructive pulmonary disease and who was taking
theophylline and prednisone was hospitalized on Day 33 for a possible cardiovascular accident,
On Days 21 to 23, the patient began exper.encing dizziness, zonfusion, weakness of the
extremities and numbness. A CT scan dor.e on Day 25 revealed a small stroke. A physical
examination revealed decreased sensation in the right arm and leg. On Day 32, the patient
experienced a seizure and was given phenytoin. Ha was hospitalized the next day. A CT scan

Y - .



Tramadol DAAC Pack
Study TKM: Pain of Maiignancy - 1 month
Page 10

on Day 33 ravealed a small focus of abnormality in the left parietal lobe which was probably an
infarction. An angiogram performed on Day 40 showed internal carotid stenosis. The patient
received a total of 28 days of therapy and the average daily dose of tramadol was 371.4 mg and
400 mg during Weeks 1 and 3, respectively. These adverse experiences were rated as marked
in Laverity and unrelated to treatuient.

baseline visit and at the end of the double-blind period. but no
ophthahnology examinations were performed at the end o/ the double-blind
period. v

Ophthalmologic evaluaiions were to be completed within two weeks of the : g
)

e AR e L

There were no clinically significant changes in average values for vital
signs, laboratory values or ECG parameters.

SUMMARY

Tramadol and APAP/oxycodone provided essentially the same analgesia
during the double blind period. However, attrition from the tramadol group
was higher during the initial week of treatment.

The daily capsule usage showed a slight rising trend over time in both
groups, with tramadol use increasing 7% from week 1 to week 3. There
was no evidence of use exceeding recommendations.

The two deaths -and the two serious adverse events for patients on trainadol
did not appear to be related to treatment.

The adverse event profile of tramadol resembies ilial of and opioid; nausea, -

vomiting, constipation, dizziness and somnolence as well as scme
sweating.

CONCLUSIONS

This study provides substantial evidence of the utility of tramadol for
treating chronic pain of malignan:y, and provides supporting evidence of
its analgesic effect. The adverse event profile is similar te that of an opioid.

oo E ol

Johx{)?. Hyde, Ph.)., M.D
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| Tramadol Study TL2:
i One Month Study of Chronic Pain in Elderly

MEDICAL OFFICER REVIEW i

. NDA #: 2 281 g
NAME: ULTRAM (Tramadol Hydrochloride). A
SPONSOR: R.W. Johnson ‘ 2 )
REVIEWER: dJdohn Hyde, Ph.D., M.D., Medical Officer. f.‘._. 5
REVIEW DATE: June 30, 1994. k
CSO: C. Moody

GENERAL DESIGN: This was a multicenter, randomized, 1-month,
double-blind, parallel, active-contrclled outpatient study of tramadol vs.
acetaminophen with codeine in elderly patients wi.h chronic pain.

STUDY POPULATION: Patients enrolled in this study had to be at least 65
years of age or older, have acceptable liver and renal function, and have
consistent pain requiring a prescription analgesic almost every day.
Conditions included, but were not iimited to: trigeminal neuralgia, post-
herpetic neuralgia, chronic low-back syndrome, rheumatoid arthritis,
diabetic neuropathy, primary fibrositis, osteoarthritis, Paget's disease, and
malignancy. Recurrent headache was not included.

Patients were excluded for painful bor;y metastases (unless they could not
take NSAID's), history of a seizure disorder, current abuse of narcotics or |
alcohol, tolerance to narcotics, of if they were suicidal.

TREATMENT: The capsules compared were:
Tramadol Hydrochloride 50 mg, vs.
Acetaminophen 300 my with Codeine Phosphate 30 mg
Patients were instructed to take one or twe capsules of their assigned study
medication every - to 6 hours as needed for pain, for 4 weeks. A maximum
of 8 capsules was permitted in any 24-hour period. After comple:.on of the py
double-blind period, patients could elect to receive open-label tramadol.

EFFICACY ASSESSMENT: On Day 1 of Weeks 1 and 3, patients rated their

pre-treatment pain (4 point scale), as weil as pain relief (5 point scale) and

medication acceptability (5 point scale) at 1, 2, 3 and 4 hours after the first {
dose of study medication on that day. On Day 2 of the same study weeks,
patients rated pain before and four hours after the first dose. They also
rated minimum pain intensity and medication acceptability. Daily during
Weeks 1 and 3, patients recorded the number of capsules taken and 1
completed an overall medication acceptability rating. At the conclusion of
double-blind treatment, patients and investigators provided an overali
assessthent of therapy.

CONCOMITANT MEDICATIONS: Dusing the double-blind period.
patients taking the fuil 8-capsule per day allotment of study drug or who
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took their maximum tolerated dose (if at least four capsules per day) could
supplement with up to 4 g of aspirin per day or maximal NSAID. Chronic
use of steroids was permitted by patients who still required analgesia and
who had been receiving no more than 10 mg/day prednisone or its
equivalent without significant side effects. Therapy was to remain constant
through the double-blind period. Bulk laxatives and stool softeners were
permitted. The chronic use of aspirin up to 325 mg/day for anticoagulation
and the use of stimulant laxatives required the sponsor's permission.
Prescribing of centrally-acting drugs was to be done with caution.

SAFETY: Safety was evaluated by reported adverse experiences, vital
signs, clinical laboratory evaluations and ECG's.

RESULTS

BASELINE DEMOGRAPHICS: Thirty-four investigators participated.
Three hundred ninety patients were enrolled in the study and took study
drug (234 tramadol, 156 APAP/codeine). All patients (N = 390) were
included in the analysis of demographic characteristics. Distributions of
demographic features are given in the following table:

Baseline Demographic Characteristics by Treatment Group

Tramado! (N = 234) APAP/Codeine (N = 156)

Male 76 32% 39 25%
Female 15877 68% 117 75%
White 212 91% 145 93%
Black 15 6% 9 6%
Other 7 3% 2 1%
Mean Age (years) 721 72.0
Mean Weight - Male (lb) 182 184
Mean Weight - Female (Ib) 1604 158
Mean Height - Male (in} 68.2 68.9
Mean Height - Female (in} 63.32 62.9
Baselire PainP
Norie 1 0% 0 0%
Mikd 29 13% 13 9%
Moderate 120 53% 82 54%
Severe 77 34% 56 37%
Diagnosis
Low Back Pain 23 10% 22 14%
- Arthritis 169 72% 112 72%
oA 115 49% 69 44%
. RA 13 6% 7 4%
ANeuropathic Pain 22 9% 11 7%
Cancer 1 0% 0 0%
Orthopedic Pain 14 6% a 6%
Other 5C 22, 2d 194,
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@ Weigiit and height missing for  pt. ,&w*
b Tramadol N=227; APAP/codeine N = 151. b
€ Chronic mouth pain; restless leg syndrome; cervical muscie spasms; 2 with fibrositis.
d  Bilateral testicular pain; osteoporosis and osteoarthritis.
The groups appear reasonably balaiiced. The predominant condition
studied was arthritis, primarily csteoarthritis. This was essentially a
study of non-malignant pain, as there was only one cancer patient. .
DISPOSITION OF PATIENTS: The following table shows reasons for %
discontinuation: .
Tramadol {N = 234) APAP i =1
N 0/0 N o/b
Disconinued 7 T %5 29%
Drug-Reiated 53 23% 25 16% e
Adverse Experienced 44 19% 15 10% 5
Drug Ineffective 9 4% 10 6% o
Intercurrent lliness 4 2% 5 3% '
[
Patient Choice 7 3% 4 3% ]
Faiture to Retumn 1 0% 2 1%
Other 6 3% 9 6%
Hopitalized 1 0% 1 1%
Poor compliance 2 1% 2 1%
Incl/Exct Violation 1 0% 3 2%
Insufficient Pain 0~ 0% 2 1%
Other? 2 1% 1 1%
Completed double-blind i6? Do i 1%
Went into Open-Label Study 140 609% 91 71%

a4 Significant between group difference {two-sided p < 0.05).
D Tramadok alcohol abuse; took contraindicated medication. APAP/codeine: got wrony study bottle.

There was the same completion rate in both groups, however, there were
more discontinuations due to adverse events in the tramadol group.

OTHER DATA LOSS: Efficacy analyses include data from 385 of the 390

patients who were enrolled in the study and received study medicaticen.

One patient in the tramadol group was excluded from all efficacy analyses -
for repeatedly taking rescue medication before completing the prescribed

tramadol regimen (eight capsules per day). No efficacy data were recorded

for 3 tramadol patients and 1 APAP/codeine patient. Only global

evaluations were recorded for four tramadol patients and one

APAP/fodeine patient. Other patients were missing data on some efficacy

variables at one or more time points.
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The following table and graph show the fractions of patients remaining in
the study over time for the APAP/codeine group and the tramadol group
(including any open-labei axtension). The graph also shows the experience
while on tramadol of th~ tramadol OL Only group (APAP/codeine patients
who switched to tramadol for the open-label period)

TL2: Patients Remaining in Study ;
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Error bars show +/- 1.5 s.e.m., so that statistically significant differences (at .05 two-sided)
approximately correspond to lack of overlap of the error bars.

Days APAP/Codeine Tramadol p-valua
7 0.865 0.821 0.299
14 0.808 0.739 0.149
21 0.750 0.675 0.141
28 0.353 0.539 0.000

The tramadol group tended to have more attrition during the double blind
period, but he difference was not statistically significant. The tramadol OL
group showed lower attrition, as did the tramadol group after the end of the
double-blind period, probably reflecting a selection effect.

MEDICATION USE: The average number of capsules used daily as
recorded at each visit are plotted and tabulated below:
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Average Daily Capsule Use By Week
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Error bars show +/- 1.5 s.e.m., so that statistically significant differences (atp < .05 two-sided)
approximately correspond to lack of overlap of the error bars. ‘
Week 12 Week 33
Tramadol Mean No. of Caps 4.37 4.90
95% C! 4.1-4.6 46-52
Range -1:0- 8.1 0.3- 8.0
% > 8 caps/day 3% %
N 205 168 s
APAP/Codeine Mean No. of Caps 4.51 4.69
95% Cl 42-4.8 43-5.1
Range 0.4-83 0.6 - 8.0
% 2 8 caps/day 4% 7%
N 145 116
ol
a No statistically significant difference between tieatment groups {two-sided p > 0.05)
Since the patient population is not constant in the above table, differences
from week to week could be affected by selection. The reviewer computed i
average capsule use for the cohort that contributed mean capsule use data
at both visits. The values were similar: N

Mean Capsule Use, for Cohori Contributing Data at Both Visits f

©em Week 1 Week 3
- Tramado) (N=167) 4.36 4.91
APAP/Codeine (N=118) 4.46 4.69
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There was a tendency toward increased capsule use over the course of the
study: tramadol use rose by 13% from week 1 to week 3 while APAP/codeine
use rose 5%. There was 1 report in each group of the average daily use
exceeding the 8 capsule limit during week 1.

EFFICACY -- DAY 1 RATINGS: Following administratior. of the first dose
of study drug on Day 1 0 Weeks 1 and 3, patients were instructed to record
the intensity of their starting pain, as well as pain relief and medication
acceptability at hourly intervals for four hours. Summary results are
shown in the following tables. Total Pain Relief and Total Medication
Rating are the sums of the 4 hourly values.

Mean Vaiues and Treatment Comparisons
of Day 1 First Dose Efficacy Variables

Treatment Grou2
Tramadol APAP/Codeine
N Mean 95% CI N Mean 95% Ci

Starting PainP

Week 1 224 2.2 21- 23 150 2.3 22-2.4

Week 3 170 2.0 1.9- 21 113 2.0 19-22
Tetal Pain Beliefc

Week 1 221 6.1 56- 6.8- 147 6.1 54-6.7

Week 39 169 7.4 6.8- 7.9 111 5.7 6.0-7.4
Total Medicine Rating®

Week 1 217 9.3 8.8- 9.8 146 8.9 83- 94

Week 3 163 10.4 9.9-11.0 111 10.2 9.5-109

No statistically signiticant diiference between treatment groups (two-sided p > 0.05).
Scale: 0 = None, 1 = Mild, 2 = Moderate, 3 = Severe

Scaie: 0 = No relief; 16 = Complete reliet at every evaluation

Significant treatment-by-investigator interaction (two-sided p < 0.10).

Scale: 4 = Poor at every evaluation; 20 = Excellent at each evaluation.

o a o ow

Day 2 data are not preseated here, but they also showed very similar
efficacy ratings for the two treatments.

EFFICACY -- OVERALL RATINGS: Patients were instructed to complete
a rating of medication acceptability daily during Weeks 1 and 3. At the
conclusion of the study, investigators completed a global evaluation of
efficacy for each patient, and patients completed an overall assessment of
medication.
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| Mean Overall Average Medication Rating2
Treatment Grouph
| Tramadol APAP/Codeine
[ N Mean 95% CI1 N Mean 95% CT b
Week 1€ 204 2.7 2.6 - 2.8 144 2.6 2.4 - 2.7
Week 3 164 2.8 2.7 - 3.0 116 2.7 2.6 - 2.9 “‘; |
I} o
a Scaie: 1 = Poor, 2 = Fair, 3 = Goed, ¢ = Very Good, 5 = Excellent ‘.-» 4
b No statistically significant difference between treatment groups (two-sided p > 0.05). %
¢ Significant treatment-by-investigator interaction {two-sided p < 0.10), i
Distributions and Mean Values of Global Ratings Q*
AR
i+
Global Evaluation/ _— Number (%) of Patients £
Rating Tramadol APAP/Codeine g B
d
Marked (6] 25 (11%) 12 ( 8%) ;
Moderate (5) 91 (41%) 7% (50%) it
Minimal (4) 62 (28%) 32 (21%) '
None (3) 32 (15%) 23 (15%}
Worse (2} 10 { 5%) 7 { 5%}
Mean Rating 4.4 4.4
95% C1 4.3 - 4.5 4.3 - 4.6
Total No. Patients 220 _ 149
Patient Qverall Assessmept ;
Excellent (6) 15 { 7%} 7 ( 5%) -
Very Good (5) 37 (16%} 25 (16%)
Good (4} 71 {32%) 52 (34%)
Fair (3} 49 {22%) 38 (25%)
Poor (2) 53 (24%) 31 (20%)
Mean Rating 3.6 1.6 !
95% CI 1.5 - 3.8 3.4 - 3.8 ‘
Total No. Patients 225 153
K|
SAFETY

The safety experience is considered in more detail in the Integrated Safety
Review. All patients (N = 390) were included in the analyses of safety. For
each adverse event, the table below shows the number of patients who
experienced that event at least once. The only events reported here are
those that occurred in at least 5% of patients in at least one of the groups.
Events with statistically significant differences are indicated with an
asterisk.

. .
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Tramado! APAP/Codeine
N % N %
Abnormal Labs 12 5.1 7 4.5
Body As A Whole 86 36.8 66 42.3
Asthenia 25 10.7 17 10.9
Edema* 5 2.1 12 7.7
Headache 5€ 23.9 31 19.9 ;
Cardiovascular System 25  10.7 9 58 B
Central Nervous System 123 52.6 76 48.7
Dizziness 72 30.8 41 26.3
Somnclence 57 244 43 27.6
Vertigo 13 5.6 4 2.6
Gi System 164 70.1% 122 78.2
Anorexia 16 6.8 4 2.6
Constipation® 9t 38.9 90 57.7
Diarrhea 16 6.8 13 8.3
Dyspepsia* 10 4.3 17  10.9
Flatulence 7 3.0 11 7.1
Mouth, Dry 13 5.6 14 9.0
Nausea 83 35.5 52 33.3
Pain, Abdomina!” 12 5.1 17  10.9
Vomiting” 32 13.7 10 6.4
Musc/Skel System 22 9.4. ..13 8.3
Psychiatric 21 9.0 14 9.0
Respiratory System 24 103 13 8.3
SkKin 43 18.4 23 147
Pruritus 26 11.1 10 6.4
Sweating 14 6.0 6 3.8
Special Senses 18 7.7 9 5.6
Urogenital System z5 10.7 16 10.3

*  Statistically significantly different at p < .05.

The adverse event profile of tramadol resembled that of an opioid:
dizziness, somnolence, constipation and nausea and vomiting were
common; pruritus and sweating were seen as well. The tramadol group
had less edema, dyspepsia and constipation, but more vomiting, than the
APAP/codeine group.

Other Notable Adverse Experiences

Angind pectoris (myocardial ischemia) was reported in one tramadol
patient and two APAP/codeine patients during the study. One tramadol
patient was receiving chlorpropamide, nifedipine and isosorbide at study
entry and had a previous history of angina. His prescriptions ran out on
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Day 12 and were not refilled. This precipitated the episode of angina
pectoris that was accompanied by swelling and ankle edema. Following
refill of his prescriptions, the adverse experiences resolved. Both
APAP/codeine patients had a history of angina pectoris and were treated
with nitroglycerin for this adverse experience.

SUMMARY ,;

Tramadol and APAP/codeine provided esscentially the same aneﬂgesia
during the double blind period. Attrition from the tramadol group tended to
be higher.

The daily capsule usage showed a rising trend over time in both groups,
with tramadol use increasing 13% from week 1 to week 3. There was little
evidence of use exceeding recommendations.

The adverse event profile of tramadol resembles that of and opioid: nausea,

vomiting, constipation, dizziness and somnolence, as well as some pruritus
and sweating.

CONCLUSIONS

This study provides substantial evidence of the utility of tramadol for
treating chronic pain, and provides supporting evidence of its analgesic
effect. The adverse event profile is similar to that of an opioid.

VWl § Mete

Johf\le. Hyde, Ph.I0., M.D
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PHARMACOLOGY REVIEW - NDA #20-281

NDA 20-281
Trade name: ULTRAM Dosage form: oral tablet

Generic name: tramadol hydrochloride

Sponsor:
R.W. JCHNSON PHARMACEUTICAL RESEARCH INSTITUTE

Date of Submissgion: NOVEMEER 1, 1993
Date of Review: January 6, 1995

Date of Receipf:
CDER: HNowvemper 1, 1993
Reviewer: March 20, 1994

CATEGORY: Analgesic, narcotic
INDICATIONS: acute and long term pain-management

RELATED DRUG/INDs/NDAs/DMFs:

REVIEW AND EVALUATION OF PHARMACOLOGY/TOXICOLOGY DATA

Tramadol is the trans-isomer of 1- (m-methoxy-phenyl)-2-
(dimethylamincomethyl) -cyclohexan-1-0l and molecular modelling has
shown that the trans-isomer can overlap the morphine ring-structure
much better than the cis-form (V21NDA/083). The trans form, apparently
more potent in analgesic tests with less acute toxicity, is the only
form used 1n studies presented in the following review and is used as
the racemic mixture uniess otherwise noted. The racemic trans-isomer
is the form for c¢linical use and marketing.

PRECLINICAL STUDIES RELATING TO ABUSE POTENTIAL _

The following i1is a review of the effects of tramadoi in preclinical
tests and because of the magnitude of accumulated internal and
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literature reports, this review attempts to address major thames of
tramadol action. An extensive review of the preclinical data was
compiled with the IND in 1985 but due to the time interval and
study accumulation, there will be some repetition.

One important factor that has surfaced since the original report is
the potency of the metabolite, O-desmethyltramadol, M1l. This
metabolite appears to play a major role in the opioid binding and
analgesic effects, 4 times to nearly 200 times as potent as the parent
tyamadol and is often present at equivalent blcod levels. The "
pharmacologic effects will be addressed as encountered and in the ADME
section of the review.

I, IN VITRO RECEPTOR-BINDING STUDIES:

The p-opioid receptor is considered the site of analgesia, tolerance
and addiction and in vitro, racemic tramadol is less potent than
morphine, d-propoxyphene and codeine by factors of 6€0C, 60 and 13,
respectively (Table I/a}.

The binding to «,, o,, NMDA and benzodiazepine sites was insignificant
Jp to 10-100uM. This was also true of 5-HT, sites although ritanserin
antagonized the analgesia of intrathecal tramadol, but not intrathecal
morphine (V18NDA/p088). The following table is a synopsis of

significant in vitro binding.
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TABLL I/a
(V8/19:p109-110) (V1BNDA/P079) (V21INDA/p244)

IN VITRO -~ RECEPTOR BINDING
COMPOUND pab *H - nal®c 53 NE? 5-HT2

(+) ~-TRAMADOL} 2.1 x E* 1.9 x E° 5.8 x E

(+) -TRAMADOL| 1.3 x E *° 1.0 x E® 6.2 x E*

(-)-TRAMADOL| 2.5 x E® 1.9 x E* 2.1 x E?

(+) Mad 1.2 x E® 1.1 x E ~

(+) M1 6.0 x E? - -
"(-) M1 4.3 x B - ~

MORPHINE 3.5 x E* 1.5 x E-8 9.3 x E¢

d-PROPOXYPHENE | 3.5 x E8 - 3.8 x E77
'CODEINE} 1 .6 x E7 3.6 E° 5.1 x E°
| IMIPRAMINE 3.7 x E°f - 1.3 x E
a. K; (M} - DAGO-H as ligand 9 M1 = mono-0O-desmethyltramadol
¢ naloxone binding: FO-PH/2€9 ILD SUB.#104 3/8/91
na = not active at 10uM - = not tested NE = norepinephrine

The p-receptor binding, the principle binding site of narcotic
analgesics, 1s usually most closely associated with analgesia and
addiction. The delta receptors bind with the greatest affinity for
the enkephalins and have a more discrete distribution in the brain
than the mu or kappa receptors. Although morphine mainly interacts
with the mu receptor, the administration of morphine can induce the
release of enkephalins and the delta receptors are activated and play
a role in analgesia.

This in vitro data suggests that tramadol has less intrinsic ability
to produce analgesia and/or dependence than dextropropoxyphene or
codeine 1in relation tc nmu-receptor activity. However, the M1
metabolite is more potent than either of these weak opiates. As
discussed later in metabolism and pharwacckinetics, the M1 wmetabolite
15 often quantitatively greater than the parent tramadcl. This is
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most evident in the rats and mice, but also 1n humans where the M1 can
be a third of the parent compound serum concentration.

In relation to the displacement of tritiated naloxone, the M1
metabolite was 30 X as potent as ccdeine and more than 10C X as potent
as the parent tramadol. These results indicate analgesic potency can
be time-dependent, due to the formation of active metabolites.

The sponsor suggests that the inhibition of noradrenaline and/or S-HT
may play a role in a non-narcotic analgesic component. However, the
potency as presented in the table above indicates at least two orders
of magnitude separate the most poten: enantomer, Mi(-), from
imipramine. In an article by the originator, Grunenthal (Biochem.
Pcol 31:1654-1655(1982)), narcotic toxicity was found to increase when
rats were pretreated with an MAO-inhibitor. However, this increase
was greatest for morphine, which has no amine uptake inhibition, and
tramadol was grouped with methadone and meperidine, both of which are
10X as potent as tramadol in inhibiting ncrepinephrine and serotonin
uptake. As stated in this article, the blood levels found in humans
ire below the concentrations effectively inhibiting uptake. The
~ollowing table was derived from this study:

TABLE I/b
(Biochemical Pharacology 31:1654-55 (1982)

MONOAMINE UPTAKE INHIBITION

COMPQOUND 5-HT ‘ Norepinephrine “
Uptake Inhibition Uptake Inhibition

IC,, (M) IC, (M) {
tramadol 4.05 X 10°° 1.38 X 10° _]
" L-methadone 4.22 X 10°° 3.23 X 10°° l
meperidine 3.73 X 10°° 2.83 X 10°°¢ I

morphine > X 10°¢ X

imi, ramine | 2.89 X 10°
4
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IT. _ANALGESIC ACTIVITY

The analgesic tests in mice provide a comparison between tramadol and
the narcoti¢ analgesics and data in the following tables demonstrate
that the oral absorption is better with tramadol thar the other
narcotic analgesics. The potency of tramadcl is less than morphine
and comparable to codeine and d-propoxyphene.

Table Il/a -
(V9/p0032)
MOUSE TAIL FLICK (radiant heat)

COMPOUND ED,, (mg/kg) ED., (mg/kg)
i.p. p.-o.

TRAMADOL (+) 16. 31.

MORPHINE 4. 16.

CODEINE 20. 64 .

d-PROPOXYPHENE 1. 67.

Table II/b
(V9/18:p00053)
Analgesic Effects in Haffner tail-clamp Test

tramadol morphine codeine dextro-
| propoxyphene

22.7 7.41 40.3 24 .0
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Table II/c
(V9/p00042)

PHENYLQUINONE - INDUCED WRITHING (PQW -mice)

COMPOUND

ED., (mg/kg)
5.C.

TRAMADOL

5.0

MORPHINE

G.24

CODEINE

11.8

d-PROPOXYPHENE

4.1

* No significant difference between doses.

The potency of the racemic tramadol is in the range of other weak

oplates and the stereo-selectivity of enantiomers of both parent and
M1 metabolites are presented in the following table.

Table 11/d (V1*/P0169,0171,0184) [V11/19dal:p0054+] (V21NDA/pl28)
*3/30/93 submission

ANALGESIA IN MICE WITH TRAMADOL, METABOLITE AND ISOMERS

COMPOUND ED., (mg/kg) ED,, (mg/kg) ED., (mg/kg)

Tail-flick
po

Tail-flick
iv

POQW-writhing
po

TRAMADOL (%) 31.2 - 3.69
|L_TRAMADOL (+) 12.0 - 3.9¢C
lr TPRAMADOL (-} 106.0 - 5.00

M1-METABOLITE (+} 5.43 1.94 2.59
M1-METABOLITE {+) 3.75 1.41 1.87
M1-METABOLITE {-) 103.0 27.8 5.83

AR am
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This table demonstrates that the Ml{(+) isomer is the more actlve in
vivo than both the parent compounc and the M1(-} metabolite. This
differentiation is prominent in the tail-flick assay and reflects the
rank-order in vitro binding data fcr the tramadol isomers and the ML
isomer in px binding (Table Isa). This rank-order correlation also
holds true for the M1 isomzrs in the PQW assay However, the
magnitude of in vitro pctency difference is not seen in the PQOW-
induced writhing assay.

The tail-flick analvesic test was done in rats after intrathecal
administration of ‘“ramadol (+), tramadol{+) and tramadol (-)
(V21NDA/pl173-236). The analgesia measured was below 50% at all doses
and there was little differentiation between enantiomers and the
racemate. No significant formation of the Ml metabolite was found.
This experiment did not show the differences between isomers but the
relevance to oral administration is not clear, for there i1s more than
an order of magnitude difference in the latter situation.

The sponsor makes the point that the tail-flick analgesia is reversed
oy naloxone for both morphine and tramadol, but not t =2 analgesia in
POW-induced writhing when prcduced by tramadol (V1/19:p0l68-
171{9/30/93]). This naloxone resistant analgesia is also seen 1n the
tail-flick anaigesia at early time points. i.e. 20 minutes post
administration versus 40 minutes (V1/19:01390) or 30 versus 60 minutes
(V21NDA/pl25) .

The sponsor presents the PQW naloxone resistance as an example of non-
narcotic analgesia. However, the time-dependency of naloxone-
resistant analgesia in the tail-flick assay invites an examination of
the time-course in other analgesic tests. Although the data does not
seem to exist for naloxone challenges at extended times after trainadol
administration and therfore the question remains open: is the
resistance of tramadol analgesia to naloxone challenge time-dependent
or test dependent or both?

The agonist action of tramadel at the opiate receptor has been well
documented in the analgesic tests and in the naloxone sensitivity.
However, the inability of tramadol to completely replace morphine in
some narcotic withdrawal tests provided some nussticn of possible
antagonistic effects at the opiate receptor (V9/19:p00094).

et TR 1R
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The ability of naloxone to antagonize the analgesic effects of
morphine, tramadel and its Ml metabolite were examined. As oresented
in Table IIe, the slopes of the curves are presented, as progregsive
doses of naloxone shift the dose-response curves in the Shild-Plot
analysis.

Table II/e (V11/00033)

Schild Plot Analysis of Naloxone Shift in Tail-Flick Analgesia“

COMPOUND

pA , value
of naloxone

TRAMADOL -0.86 + 0.172 7.76 + 0.10°
O-desmethyltramadol| -0.81 + 0.28°* 7.79 + 0.19®k
MORPHINE + 7. + 0.1kt

® not statistically different from 1

P not statistically different from each other

This data analysis indicates the three compounds are reacting at the
same receptor and no mixed agonist-antagonist propertias are evident.

This indication that tramadol has no opicid antagonist properties was
supported when tramadol at 30, 60 and 90 mo/kg was administered to
morphine-dependent mice and no withdrawal jumping was observed
(V9/18:p00084) .

JIX. TOLERANCE (Tachyphylaxis)

Tolerance to the analgesic effects is a characteristic of opiates

and tramadol studies have generally shown less tolerdnce development
than other narcotic analgesics, although the following tabie suggsasts
that tramadel may produce more tolerance than dextropropoxyphene.

At the doses of 20 mg/kg/day of tramadol and 9.5 mg/kg/day of d-

o it i TR SRS
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propoxyphene, the tolerance appears to develop for both compounds.
However, the tramadol ED., changes by a factor of 3X and d-
propoxyphene by a factor of 2X.

Table III/a:
(V24NDA/p082 p047)

Analgesia ED,;, Changes with Repeated Subcutaneous "
Adminigtration in Mice *

Compound
s.c. inj.

Tramadol

d-propoxyphene

°Dose: tramadol= 20 mg/kg/day, propoxyphene = 9.5 mg/kg/day, both
injected during 5 day weeks; route = s.c. in ¢ NMRI mice.
Analgesic test = electrical stimulation

This contrasts to the study presented in the following table when the
dose of tramadocl was doukled. The route of administration was oral
and the analgesia test was reaction to radiant heat.

Table II1/b:
(V9/19:1:00140)

Analgesia Changes with Repeated Administration
in Ferale Mice*

3rd week
ED

2nd week

1st week
ED

Acute
PO

Compound ED¢,

50 po po 50 po

Tramado’ I 17.4 mg/kg I 19.6 mg/kg I 20.1 mg/kg |21.8 mg/ kg
* 20 mg/kg vo X 2 / day chronic dosing: tail-flick analgesia

In this study, no significant tolerance developed; however, there were
no standards included for comparative effects.
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LV. WITHDRAWAL -~ DEPENDANCE - SUBSTITUTION

One measure of dependance is the jumping response i mice after
naloxone induced withdrawal. After two days of proagressive dosing of
morphine, tramadol or pentazocine, mice were injicted with naloxonc
and the number of jumping response were counted during the following

10 minutes. The results indicated that naloxone induced withdrawal
jumpinc after tramadol only after higher doses than either morphiné or
pentazocine. However, the intensity of the jumping (severity of

withdrawal?) was least in the pentazocine group. Tramadol treated
mice, at all doses, 12.5 to 100 mg/kg, had fewer number of jumps than
morphine except at the 6 mg/kg dose. Again, tramadol was shown to be
different from the strong narcotic, but not the weak opioid.

Table IV/a
(V 09/19:p00075) (V1S5NDA/p063)

NALOXONE INDUCED JUMPING IN DEPENDENT MICE

MORPHINE TRAMADOL PENTAZOCINE
PERCENT | MEAN # | PERCENT | MEAN # | PERCENT | MEAN #
>10 JUMPS >10 JUMPS >10 JUMPS
JUMPS > 102 JUMPS >102 JUMPS >102

100 90.5 47.1 42.7 34.8 - -

50 84.0 52.6 51.3 33.1 31.4 23.1

25 70.0 53.1 18.0 21.5 16.0 26.0 i

12.5 76.0 43.1 16.0 25.3 24.0 21.8

6.0 42.0 28.5 0 0 16.0 19.5
3.0 [ 0 0 - - 4.0 15.0 |

2 mean number of jumps of the mice which jumped at least 10X in
10 minutes.

Another measure of withdrawal severity hag been the loss of body
weight after abst .nence or antagonist precipitated withdrawal.

10
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The loss of body weight has usually been found to be less after
chronic tramadol than after morphine and the substitution of tramadol
during morphine withdrawal has been reported to reduce, but not
prevent, the loss of body weight in dependent r-cs (V02/19:p00C84+) . 6

In another experiment, rats l=d heen trrated wi.t! = .rphine, 100
mg/kg/24hrs, or tramadnl, 120 mgs/ig/24 hrs for 62 days (four divided
doses/day). When tramauw-.., 60 and 120 mg/kg/day, was substituted for
morphine, the weight loss in the morphine group was equivalent to °
spontaneous withdrawa.. However, if morphine, 20 and 40 mg/kg/day,
was substituted for tramadol, the rats gained a slight amount of
weight (VS/19:p00115+) .

However, *tramadol has a much weaker effect than either codeine or
morphine in preventing prostaglandin-induced diarrhoea, 1/4 and
1/17th, respectively. This suggests that tramadol, by having less
intrinsic effect on the intestinal tract, may also produce less welght
loss upon withdrawal due the relative lack of diarrnoea
(V09/19:p00279) .

Jable IV/b
(V02/19:p00277)

INHIBITION OF PROSTAGLANDIN INDUCED DIARRHOEA
IN MICE

CCMPOUND Antidiarrheal Effect
ED,, (mg/kg} s.cC.

TRAMADOL 49,

MORPHINE 2.

CODEINE

The low intrinsic activity of tramadel on intestinal motility may also
be the r_ .son it has little ability to reverse the weight loss in
morphine dependent rats when withdrawal has been precipitated by
naloxone adminigtration (V9/19:p094) .

In addicted monkeys, no administration of tramadol was able to

11 j
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suppress the morphine withdraw'.l symptoms. This alsc indicates that
tramadol is not equivalent to .aorphine but there 1s no comparative
data for codeine or dextropropoxvphene and therefcre no evidence that
tramadol is in any othevr drug class.

Table IV/c (V24NDA/p92) (NIH study 15677?)

Suppression of Withdrawal Symptoms in Merphine
Dependant Monkeys*

Tramadol j Number of Effects
(mg/kg)® Monkeys
2 2 no suppression
4 2 no suppression
8 2 slight suppression"
16 2 no suppression
32 2 no suppression
64 2 no suppression
128 2 convulsions
4/8/32°¢ 6 no precipitated
withdrawal

a. dependant @ 2 mg/kg/day morphine sulfate and
withdrawn for 12-24 hours.

b. administered 12-24 hrs post morphine

c. attempt to precipitate in non-wilithdrawn monkeys

A rat study with formalin induced pain compared morphine at 1 mg/kg
s.c. versus tramadel at 100 ma/kg p.o. and showed both compounds were
antagonized by low doses of naloxone and the analgesic potency of
tramadol was greatlv reduced in rats tolerant to morphine

(Vi3NDA/pl66) .

In & study in arthritic rats, no cross-tolerance was observed for
tramadol when rats were made tol=rant tc morphine but buprenorphine
and nalbuphine did show cross-tolerance (V13NDA/pl75). In this model,
naloxone only blocks about 50% of the analgesic effects of tramadoil,
Hut the naloxone effect on the other compourds was not presented.

e
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A" ELYF - NISTRATION

In a rat study (V09,/18:p00094) (VISNDA/pO70) groups ot rats were forced
to drink water with various concentrations of either morphine or
tramadol. Over a four week period, the ingestion of both compounds
increased in the groups at the highest concentrations, 1 mg/ml
morphine and 2 mg/ml tramadol. These rats lost weight when
withdrawal was precipitated with naloxone cr when a quinine solut:on
was substituted for the opiate soluticn. Tiamadol solution did not
completely prevent the body weight loss in the morphine dependent
group, however there was no information on the effects of morphine
solution on the weight loss ¢f tramadol dependent rats. The weight
loss measure may be a reflection of the low intriusic activity on GI
musculature by tramadol as previously noted. The withdrawal symptoms
of wet-dog shakes, jumping, teeth chattering, writhing and sensitivity
to touch were observed in both morphine and tramadol treated rats
after naloxone injection and no quali:tative differences were observed
between morphine and tramadol.

Tramadol was self administered by monkeys previously trained to self-
administer the stimulant lefetamine and in two naive monkeys. The
data are presented in the following table:

Table V/a
(V09/19:p123-130) (T.Yanagita Artzneim.-Forsch. 28:158-163(1978))

SELF-ADMINISTRATION IN MONKEYS
AVERAGE DAILY NUMBER OF INJECTIONS

MONKEY Controel 0.1 1.0 1.0
saline mg/kg/inj | mg/kg/inj {mg/kg/1inj
4 to 6 1st two 2nd 3
weeks weeksg? weeks

naive #i1 > 3.1 97.0

naive #2 i 3. 48.1

experienced #1 . : 39.

experienced #2
* 2 weeks after initiation of self-administration
b became emaciated; anorexila, hausea, vomiting and convulsions noted
during first 2 weeks of asdministration: died in third week.

Jd
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This monkey study indicated that tramadol could Tupport self-
administration and this was expanded when two monkeys were put on a
self-administration prograr with a progressive ratio of lever presses
to injection. This estimates the motivational power of tramadol
reward and self-administration extinguished at ratios of 1:32 and
1:64. This was probably quite early however, ti.'re were no
comparative compounds cited and the number of subjects was limited" to
two.

OF - A ,SE PO

The efficacy of tramadol as an analgesic is well supported in the
animal studies. This has been shown for both tramadcl and its Ml
metabolite, O-desmethyltramadol. The potency of Ml exceeds the parent
compound in analgesia, with a parallel increase in opioid binding.
Tramadol efficacy is in the range of the weaker opiates, codeine and
dextropropoxyphene.

Tolerance to tramadol appears to be much weaker than morphine but
equal to propoxyphene. The withdrawai symptoms appear to be
qualitatively similar to morphine but quantitatively similar to
pentazocine. Tramadol does not substitute well for morphine although
this has been judged in relation to weight loss and tramadol is an
order of magnitude weaker than morphine in terms of gastrointestinal
stimulation. Morphine can reverse weight loss upon tramadol
withdrawal. There appears to be no narcotic antagonism by tramadol in
rodents or monkeys, supporting its activity as a navcotic agonist
without antagonist properties.

The claim cf significant non-narcotic analgesic effects are rather
weak and may depend upon the time interval between administration and
testing. The amine uptake inhipition probably plays no significant
role in tramadol analgesia.

Although the monkeys will not press a lever bevond a low number of

repetitions for tramadol self-administration, this was with few
subjects and no comparative compounds. Rodents will increase tramadol

14
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intake and monkeys will self-administer tramadol into the toxic range.

Although tramadol has some unique properties, it appears to rewain in

the category of weak opiates like codeine, pentazocine and
dextropropoxyphene.

ABSORPTION, DISTRIBUTION. METABOLISM
_AND EXCRETION OF TRAMADOL

Tramadol Absorption:

The oral absorption of tramadol has been examined in mice, rats and
dogs and percents absorbed were 87%, 85% and 87%, respectively
(V61NDA/p25,p262) (V64NDA/p047) .

Jframadol Tissue Distribution:

The binding of the parent compound to plasma proteing is not a major
factor and is species dependent. The extent ranges for 7.6% 1in the
rabbit and 10.2% in the rat to 20.2% in humans (V6ONDA/p002) .

The tissue distribution of MC-tramadol was determined 1in rats (3

Wistar males) following the intravenous administration of a 20 mg/kg
doge. The following table lists the results.
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Table ADME/1:

(V61NDA/pl187)
TISSUE DISTRIBUTIOW
ORGAN Rate of Ratio of tissue/serum
dissappearance
=, (hr) 2 hr 16 hr «

concentration | concentration
Liver 6 8.6 20.0
Kidney 3 7.6 4.7
Heart 3 1.6 1.0 ‘
Lung 3 6.1 2.9
Spleen 3 3.9 4.3 ,
Brain 3 1.6 0.3
Serum 3 - -

Tramadol Metabolism and Excretion:

Tramadol metabolism studies have identified 5 major metabolites, Ml
through M5. The conjugates of M1, M4 and M5 also constitute major
metabolites found in the urine. The studies of intrinsic activity 1in
analgesia and at the opioid binding sites, in vitro, have been limited
to the M1, an O-desmethyltramadol. This metabolite has opioid binding
and analgesic activity, 10 to nearly 200 times the parent compound and
with conjugate, constituted about 29% of the labeled compound in the
mouse urine. Unidentified metabolites accounted for about 28% of the
dose . In rats, the Ml and its conjugate accou.ted for 20% of rhe
dose and another 20% wag unidentified. Similar percentages were found
in hamsters and dogs and in humans the M1, with conjugate, amounted to
12 to 26% in the two human subjects (V72NDA/p44). In rabbits and
guinea pigs both M1 plus conjugate and fraction unknown increased. A
synopeis of the metabolite content of the 0-72 hour urine of six
animal species and man is presented in the following tables
(VEONDA/pO056) (VEINDA/p25-44 :p45-68) (V61NDA/p263-284) (V62NDA/pl-26) :

16
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Table ADME/2:

Urine Metabolites as Percent Total

| Radiocactivity
Qral mouse guinea
Administration
DOSE (mg/kqg) 34
No. / group 3
(;;;madol 1.1
M1l 11.9
M2 16.3
M3 1.2
M4 1.5
M5 14 .6
Ml-conjugate 17.3
M4 -conjugate 1.5
M5-conjugate 12.7
fraction unknown 28.1 . .

[
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Table ADME/3: ;
(V19/19:p493-500 NDA refile) (V060/p056) |
Urine Metabolites as Percent Total

Radicactivity ﬂ

rakbbit dog human ‘
Al AZ

DOSE (mg/kg) 30 10.5 1.25 1.06 .

No. / group 3 3 1 1
Tramadol 1.3 1.0 25.1 31.7
M1 11.4 1.9 10.4 4.9
M2 0.9 5.4 2.4 31.4
M3 0.7 2.4 0.8
M4 2.4 3.6 0.1 0.8
M5 5.2 9.6 12.8 6.0
Ml-conjugate 20.3 12.2 15.5 7.6
M4 -conjugate 3.0 6.0 0.8 0.2
M5-conjugate 8.6 32.9 12 1 5.8
fraction unknown 46 .2 25.1 17.8 10.7

The metabolism of tramadel is primarily by hepatic P,,, microsomal &

enzymes. These were inhibited in mice by pretreatment with SKF 525-A
and serum levels of tramadol increased and M1 levels decreased with an
apparent decrease in analgesic potency (V21NDA/pl40-170). At 10
minutes after administration of 21.5 mg/kg iv of tramadol, the serum
level of tramadol was 3.2 ug /ml and analgesia was about 80%. After
metabolic innibition, the serum concentration at 90% analgesia was
about 6 ug/ml, indicating a substantial role for the M1l metabolite in
analgesia. The analgesic potency of M1l at 6.81 mg/kg iv at 10 minutes
was comparable to the potency of tramadol at 21.5 mg/kg iv at 30
minutes. As stated by the sponsor, after oral administraticn, the
role of unchanged tramadcl is even less.

18
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The sponscr examined hepatic enzyme induction and no substantial
increases were observed after 28 days of 30 mg/kg/day in mice or 10 or
50 mg/kg/day for 10 days in rats (V61NDA/pl-16 + p225-236 + p240-262) .
In the dog, after one year of 24 or 40 mg/kg/day, tramadol induced a
slight increase in hepatic P.,; 10 to 11% in males and 26 to 34% in
females. This treatment also inhibited hepatic microsomal
glucuronyltransferase, 25 to 55% (V63NDA/pl-22).

These values indicate that the M1 metabolite can have a significant

. , -
role in the analgesic activity of tramadol. The metabolic pathways
for tramadol are presented below (V13NDA/p372):

-
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Tramadol Pharmacokinetics

The pharmacokinetics of tramadol in various species are briefly
outlined in the following table.

Species | Dose rt | Compound | T mx AUC) aanr | ti/2 NDA
No. hrs | ng.h Vol /pg
/ml hrs
Rat 30 i.v. | tramadol | 0.5 7279 2.9 61/100
3 (mg/kqg)
3/kg M1 0.5 1646 1.6
M1-conj 1.0 4183 4.7

323 2.1 63/023 |

tramadol

3 {mg/kg) M1

Ml -conj

tramadol 63/023

M1

tramadol 2.0 265 Cpa®
oral AUC nd

M1 4-6 37 Crax®
AUC nd

Ml-conj -8 140 C.,°
AUC nd

Crha Values
nd = not determined

i, M . P PeP s ot e mmm i
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Tramadol is a racemic mixture and both the parent enantiomers and i
M1l metabolite isomers provide different potencies in a varlety of
assays as well as different profiles in pharmacokinetics. The
following graphs depict the pharmacokinetics in mice and dogs (V1/1:3-
30-94/p 4-5;v-vi}.

Table PK/1:
Study DM-94301

Single Administration of Racemic Tramadol to NMRI Mice

Single tramadol tramadol M1 M1

dose male female male female
po

30mg/kg (+) (-) (+) {-) (+) (~) {+) {(~)

Cunx 78.2 39.6 80.5 25.3 85.4 1147.4 | 112.1 158.5

In the single administration experiment, the plasma concentrations of
the active metabolite (M1) are equal to or greater than those observed
for the parent tramadol. This is true for both (., and AUC. The t,,
is somewhat longer for the parent nevertheless, a large pcrtion of the
analgesia is probably due to the M1 metabolite.

oo
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Table PK/2: Study #: DM-94301

Pharmacokinetics after 14 Days Administration of
Racemic Tramadol to Mice

Multiple tramadol tramadol M1
oral dose
30 mg/kg male female female -

/day

(ng/ml)}

Twax (hI)

£y (hr)

AUC(D-IOhr)

Although not evident after a single administration, male mice have
greater plasma concentrations of the enantiomers of both tramadol and
the M1 metabolite after repeated administration.. This was in terms
of both AUC's and Cyuy-

After repeated administration, the M1 metabolite of tramadol
continues to equal or exceed the concentrations of the parent. Ttre
AUC values for all compounds increased with repeated administration
and this increase was greater than two-fold for the males and less
than two fold for the females.

Although the relative concentrations of Ml to parent are less in human

studies, the M1 metabolite can still have an AUC as much as 1/3 the
parent compound. The above data indicate that the M1 metabolite is a
major contributor to tramadol activity.

In the rat, there 1is an apparent sex difference in the
pharmacokinetics of tramadol:

_



NDA# 20-281

Table PK 3:(V19/19:n0541:11/01/53)

Single Administration of Racemic Tramadol to Wistar Rats

tramadol tramadol M1 M1

female

po male female

— "
—_—i "
(-} (+) (—)I
Cuav 192 73 712 224 151 256 287 255_1

(né/ml)

Twax thr) | 0.67 | 0.58 | 0.50 | 0.50 §0.50 | 0.50 {0.58 0.50"

ti, (hr) | 3.04 | 5.76 | 3.90 |4.24 |4.23 |5.24 |4.77 6.24‘

AUC{O--mhr)

The female rats have greater AUC values than the males both after
single as well as multiple administrations. The trend is consistent
in rats, dogs and in man.

Table PK 4:
Multiple Oral Administrations
of Racemic Tramadol to Wistar Rats

dose tramadol tramadcl M1 M1

/day male female male female

(+) () | | | e
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In the dog the pharmacokinetics are different as there is an apparent
sex difference and possible enzyme induction upon repeated
administration (V1/1:p00052 doc.3-30-%4;,

Table PK/5:
Study#:DM-93379

Pharmacokinetic Parameters after Single or Multiple Oral Doses
to Beagle Dogs

e e S e ———ree . =
l Tramadol Single dose - 20 mg/kg 14 X 20 mg/kg/day
racemate tramadcl - racemate tramadol - racemate
] male female ma.le female
oral (+) (-) (+) (-) {(+) (=) (+) (-}
Chax
(nq/ml) 431 428 632 681 160 161 268 321
"Tww {hr) C.75 0.75 0.88 0.88 .75 0.75 0.88 O.88j
t.,, (hr) 1.8 1.5 2.2 1.7 1.7 1.2 2.1 1.3 “
CL/F 435 403 266 241 igzl 1726 756 735
ml/wnin.kg
ALTC (C-1Chr)

In the doy, the females had nearly twice the AUC's of the males for
both optical isomers of tramadol. This was evident both with acute
and with 14 days of administration. The greater clearance upon
repeated administration was .ccentuated in the males as the & / ¢
differences went from about 1.6 in acute to 2.4 upon repeated
administration. These sex differences could not be gquantified for the
M1l metabolite as the ievels of M1 were below assay limits at most time
points in the males. The M1(-) levels in the females were also belcw
aszsay limits at most time pointe and the Ml (+) results are presented
in the following table (V1/1:p000Z2 doc.3-30-94).
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Table PK/6

Pharmacokinetics of M1l (+)
in Female Dogs

Tramadol M1 (+)
1 20 mg/kg
oral Single Multiple S
C...ng/ml 56 .2 18.1
T.. (hr) 1.0 0.88
t,,, (hr) 3.3 nd
AUC 181.6 76.2
ng.hr/ml

The sponsor suggests the increased clearance with multiple dosing may
e due to enzyme induction in the dog and this was observed after one

year of dosing at 40 mg/kg day in chronic dog studies. However, only
a maximum of 34% increase was observed in females and 11% in males.

This increased clearance was not observed in mice and the human data
is similar to the mouse data where the AUC increases upon repeated
dosing. In the rat, the AUC increase upon repeated dosing is evident
wilth tramadol but not the Mi metabolite. The sex differences seen in
the dog study are similar in the rat and human studies, as the females
have higher AUC's and lower clearance than the males.

$.8.9.9.9.9.9.9.9.9.9.9.9.9.9.99.9.9.999.999.9.9.99.9,0.9.9.99.0.9.9.99.9.9.0.0. X XXX
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GENERAL TOXICITY OF TRAMADOL

ACUTE TOXICITY

s~ -

Table BI/a (V26NDA/p006)

LD;, VALUES (mg/kg)
Species oral 8.C. i.v. i.m. i.p. |rectal
Mouse 328-785 1197-265 )] 47-68 179-184 |178-200 -
Rat 151-572 [240-293 56 - - 540-662
Rabbit 300-450 - 20 - 401100-150 160
Guinea pig |850-897 |23-250 - - - -
liaog 100-450 - >50<100 [>50<100 - -

Signs of toxicity of tramadol in o mice:
followed by hypermotility,

exopthalmus,

Interactions in male mice:

st

clonic convulsions,

CE e

raub tail,

sedation 1n low doses

slight tremor,
Cyanosis.

e e o

convulsions decreased

" convulsions

COMPOUND DOSE Tramacdol LDy,

(mg/kg)i.p. (mg/kg, i.p.)
NONE --- 156
naloxone 30 157
phenobarbital 50 1932
diazepam 20 1632
haleperidol 5 166"
chlorpromazine 20 1342
imipramine 20 167
tranylcypromine 10 91 *
amphetamine 2 183
physostigmine 0.2 171
l atropine z 171

increased
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The acute and sub-chronic toxicology studies have been extensively
reviewed in the original IND of 11/28/85 (2/13/86). The
synopsig of the acute toxicity is presented above and the following
sub-chronic studies are essentially only new 1investigations.

XXX XXXXXXXXXXX XXX XX X X X XXXXX

SUB-CHRONIC TOXICITY

STUDY: TWO-WEEK ORAL NEUROTOXICITY OF TRAMADOL HCl IN RATS
REPORT #: DS-93308 (Letter date 2/9/94 - doc. N(BP))

COMPOUND & LOT: RWJ-26898-002: tramadol monohydrochloride
Grunenthal/01 5651

"ORMULATION:

ROUTE(S): oral by gavage

DOSE(S8): 8, 20 and 40 mg/kg/day of tramadol HCl. [mazindol 0.3 mg/kg
po or fenfluramine in saline s.c at 10 mg/kg/dayl]. Dosing was daily
for 14 to 17 days.

STRAIN: Rat/Crl:CD BR, VAF/Plus

NUMBER/SEX/DOSE: 54 + 5% / dose : o 219-263 g, ¢ 136-20% g a:t start
of dosing.

STUDY SITE: R.W. Johnson Pharmaceutical Research Institute

DATE: June 14, 1993 to July 1, 1993.

PROCEDURE: Assignment to dosing groups was done using computer

generated random selection by body weight. The rats were Jdosed daily
‘or two-weeks. Clinical observations were made prior to daily dosing
27
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and body weights were recorded prior to dosing on Days 1, & and 15
during dosing. Food consumption was recorded pre-dosing Day 0, 7 and
14 during the dosing period.

After termination of the study, the rats were sacrificed, perfused
with 10% neutral buffered formalin, and the brain and spinal cord
dissected and placed in fixative. A coronal section of one frontal
lobe was removed and placed in 5% glutaraldehyde. All tissues were
kept cold and shiwvped to Virginia Tech Laboratory for Neurotoxicity
Studies (LN3). At LNS, the tissues were coronally sectioned: the
cerebral hemispheres at three levels, the mid-brain and adjacent pons
at two levels and three levels of the spinal cord. The tissues were
imbedded in paraffin, sectioned and stained by hematoxylin and eosin
(general tissue stain), Luxol fast blue-periodic Schiff-hematoxylin
(for myelin and astrocytes, Holmes' silver (for neuritic processes} or
the glial fibrillary acid protein (GAFP - for astrocytes)
immunchistochemical procedure.

Smaller sections of frontal cortex, caudate-putamen, parietal cortex
ind midbrain were dissected, embedded in eroxy resin, sectioned at 1
um and stained with a combination of toluidine blue and safranin.

The slides were examined non-kblinded and qualitatively using a light-
microscope. When appropriate, a semi-quantitative 0-3 evaluation was
done, reflecting normal, minimal and moderate to severe changes
respectively.

The epoxy-resin sections were evaluated for presence and extent of the
following specific changes: “"dark" neurons, densely-stained bodies 1in
and adjacent to neuronal cell bodies, perivascular neuropil pale

staining (parlor), degenerating nerve fibers and quality of perfusion.

RESULTS:
Clinical observations: No animals died during the study and the

appearance of scabs at the sites of s.c. injection in the fenfluramine
group were the only drug related observaticns reported.

Body weights and food congumption: Mean body weight gains were
significantly reduced oniy in the fenfluramine group of males on days
9 and 15. The food consumption was significantly reduced the

28
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fenrluramine group; ¢ and ¢ cn day 7 and & on day 14. Food
consumption was also reduced in tramadol ? 's receiving 49 mg/kg /day
on day 7.

Neurotoxicity:

No statistically significant changes were observed in numbers of
"Dark" neurons or degenerating myelinated fibers. .
The only statistically significant difference found between treatment
groups in the parameter of Neuronal Dense Bodies was in the caudate-
putamen. In this measure, the females in the tramadol 40 mg/kg/day
and the mazindol female groups had significantly more dense bodies
than the saline control females in the area of the caudate-putamen.

The respective means were 5.0, 4.1 and 2.2 for the controls. However,
there were no significant increases in the males in any brain region
or changes in other areas in the females. The sponsor cited

literature studies which had reported these bodies are determinants of
lysosomes and degenerating axon termina..s in the cerebral cortex after
“‘enfluramine treatment. The data was "not considered to represent
real change".

The perivascular staining pallor was significantly less in the saline
controls than mazindol or fenfluramine only in the frontal cortex.
However, there were no scores greater than 1, the "abnormal" threshold
and the results were considered invalid. No changes in cerebral
cortical astrocytes or the occurrence of incidental lesions were
considered compound related.

CONCLUSIONS:

The twelve takles of data provided indicate that no extensive neurcnal
toxicity was produced by any compound and the data variablity
indicates that larger sample sizes would be needed to uncover limited
neurotoxicity.

1.9.$.9.9.0.0.0.9,9.9,0.99.00.0.00.99000009090999900096600900000000900.969999099964$9.9.9090
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CHRONIC TOXICITY

SIUDY: CHRONIC TOXICITY OF TRAMADOL HCl IN RATS - 18 MONTH

SIUDY SITE:

REPQRT #: 500,362; 500,371; Accession No. 500,618
(V030/239:p001) (V031/239:p331)

DATE: 2/27/84 - 9/5/85

GLP : In spirit of GLP's but without QA inspections during
in-life phase. Toxicology and Pathology repcrts were audited by
testing facilities QA unit.

COMPQOUND_ & LOT: tramadol HCl. batches 143, 148. The stability of
tramadol in the drinking water was done retrospectively by analysis of
respective concentrations after 7 days of storage at room temperature.

ROUTE(S) : oral
DOSE(S) : 7.5, 15, 30 mg/kg in the drinking water.

SPECIES/STRAIN: Wistar rats, 30-35 days old, 83g o, 78g % at
initiation.

NUMBER/SEX/DQSE: 20 & + 20 ¢ / dose
PROCEDURE, :

Housed 2/cage for initial 4 week and subsequently individually housed
for duration of study. Stock solution of tramadol HC!l and the
drinking-water solutions were prepared twice weekly.

Animals were observed daily, body weights and food consumption
recorded weekly and water consumption was checked 3-4 times per week
until week four, weekly until week 61 and biweekly for the duration of
the study.
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RESULTS:

Mortality:

TRAMADOL EFFECTS ON SURVIVAL AT 18 MONTHS
(initial = 20/sex/group)

J_£Jose (mg/kg/day)

males

females
No significant effects on survival were observed.

Body Weight:
BODY WEIGHTS AT WEEK 79
(grams/percent change from control)

Dose (mg/kg/day)

Males ¢
-9.5% -9.1% -9.3%
Females 323 290 278%* 280*
~10.2% ~-13.9% -13.3%

* p<0.01

The tramadol treated animals were lighter than controlis, but nov dose-
response was evident.

Food and Water Consumption:

FOOD AND WATER CONSUMPTION - WEEK 78

Dose (mg/kg/day) l X 30

Male 4.5 5.2%* 5.5* H.1~*
28 .4 29.6 33.0 28.9
Female 6.2 6.2 6.8 7.1k

31

o




-
1
N
1
NDA# 20-281 +
uiwater mlj[ 39.0 31.4 34,2 36.0 _l
* P<0.01 ﬂ
> The food and water consumption was slightly greater in the trmadol i
]

treated animals than in the control group.
Clinical Signs:

The only clinical sign which appeared increassd in the treatment
groups was trichophagia, mostly in the $s and this increase in hair
biting is of limited biological significance. Palpation of tissue
masses did not differ between treatment groups.

No treatment related effects were observed in the ophthamologic

examinations at 12 or 18 months and the hearing test was also
negative,

Clinical Chemistry:

Hematology: ' |
No substance related differences were observed.

Fecal blood:
No treatment or dose-related differences were observed.

Urinalysis:
The examination of volume, specific gravity blood and biliruben
did not show any significant changes related to either treatment
or dose, although there were sporadic differences occuring in the
3, 6, 12 and 18 month measurements.

Organ Weights: (V19,/19:p45,46)
Absolute organ weights were similar to control in both and ¢
Lreatment groups and statistical significance was sporadic and no
dose-response relationship was evident. The relative organ
welghts were often higher than control, reflecting the dose-
related body weight loss.
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Histopathology:
No treatment related neoplastic or non-neorlastic changes were
observed. The number of tumor-bearing ¢ was 7, 9, 1z and 1 in
control, low, medium and high doses and in the ¢ groups the
corresponding numbers were 4, 3, 3, and 8.

DISCUSSION:

Except for body weight loss and increased food and water
consumption, no treatment dose-related effects were observed. -

XXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

STUDY : FIFTY-TWO WEER ORAL TOXICITY OF TRAMADOL HYDROCHLORIDE IN
" BEAGLE DOGS

REPORT #: DS-90323 Access #500,046 (V036/p001)

TOMPOUND & LOT: Tramadol HC1 2

FORMULATION:

ROUTE(S): oral, twice daily, five hours between daily dosings.
DCSE(S): 0, 10, 24 and 40 mg/kg/day

STRAIN: beagle dog, approximatly 11 months of age and bcdy weights
were: males = 10.4 -13.6 kg, female = 6.6 - 10.4 kg at start of
testing. Supplier, Marshall Research Animals, NY.

NUMBER/SEX/DOSE: 4¢ and 49 per treatment group

STUDY SITE: McNeil Pharmaceuticals, Spring House PA

GLP STATEMENT; _onducted in compliance with GLP guidlines (VO36\p030) .

DATE: June 1987 to Julvy 1988
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PROCEDURE: The dogs were acclimatized to the oral dosing during week

-1 and randomized into treatment groups based on body weights. The

animals were individually housed and fed a certified Canine Diet #5007

after the morning dosing. ‘1

RESULTS:

Clinical Signs:

The only treatment related clinical sign was mydriasis and was
considered an extention of the pharmacological action of the drug.
The pupillary response to light was evaluated during weeks 2, 6 and
11. Other signs, such as emesis, diarrhea and salivation were not
dose related and occured in controls to an equal extent.

by

Mortality:

All animals survived except one mid-dose ¢ was sacrificed, week 37,
due to recurring urinary obstruction due to a large bladder stone.
This was not considered treatment related.

Body Weight:

In the ¢, the body weight gain was 20% in the controls and only 7% in
the high dose group, but not a statistically significant difference.
In the ¢ dogs, all treatment groups gained less than controls and

were significantly lighter, approximately 15%, during most of the last
ten weeks of testing.

JEE T -

Food Consumption:

The food consuption was slightly lower than controls among high dose
d and mid and high dose ?. The differences were occasionally
statistically significant.

Morphological Examinations: No treatment related changes.
Ophthalmoscopic examinations: No treatment related changes.

Electrocardiographic Examinations (week 52): No treatment related
changes.

Organ weights: Several significant increases in relative liver and

heart weights were found in treated dogs but this was probably a
reflection of the lower body weights. The brain weights in the high

34 :.
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dose d's versus the controls was statistically significant, as was
the relative brain weight. The sponsor attributes this to controls
with lower than normal brain weights and high dose o with higher than
normal .

Hematology: No treatment related changes according to the sponsor.
However, WBCS were elevated above cortrol at last two testings (weeks
40 and 53) for all treatmet groups and statistically significant for
the high dose group (combined %) at both time intervals. However,®
the results were not replicated in other parameters and probably of
limited biological significance or may be related to the observation
of minimal foci of chronic interstitial pnemonia seen in one control
dog and four high-dose dogs (V026/p027).

Clinical Chemistry: No treatment related changes.
Histopathology: No treatment related changes except for the
occurrence of minimal interstitial pnemonia in one control an four
high dose dogs.

DISCUSSION:
No treatment related effects were observed except for slightly reduced
weight gain and food intake in the ?'s of all treatment groups.

1,:0.9.9.9.9.9.9.9.9.9.0.9.9,0.0.9.0.9.0.9.9.9.0.9.9.9.68.9.0.0:0.9.0.9,0.0.9.0.0.9.0.0.9.9,4.9.0.9.0.0.0.00.9.0.0.9.0.0.0.0.0 0

STUDY: CHRONIC TOXICITY OF TRAMADOL HCl IN BEAGLE DOGS -
12 MONTH - EFFECTS ON HEPATIC MICROSOMAL ENZYMES

STUDY SITE: R.W. JOHNSON PHARMACEUTICAL RESEARCH INSTITUTE
REPORT #: Accession No. 500,587
(V063/239:p001)
DATE: -~ December 19, 1991
COMPOUND & LOT: tramadol HCl. batches

ROUTE(S): oral

e
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DOSE(S): 0, 10, 24 and 40 mg/kg/day by two divided daily doses.
STRAIN: Beagle Dogs
NUMBER/SEX/DOSE: 3d and 39 / dose

PROCEDURE: At necropsy of dogs from 1 year chronic study, DS-90322
portions of the livers were excised and frozen. Subsequently, the
hepatic microsomes were prepared and the following indicatiors of
microsomal drug metabolism activity were determined: protein content,
P450 centent, 7-ethoxycoumarin O-deethylase (ECOD) activity,
ethoxyresorufin O-deethylase (EROD) activity and acetaminophen
glucuronlytransferase (AGT) activity.

RESULTS:
Hepatic Drug Metabolizm Enzymatic Activity
After 52 Weeks of Tramadol Treatment
Expressed as Mean Percent of Control Values
Sex Dose® Protein P450 ECOD ERCD AGT
M 10 89 104 183 110 104
M 24° 106 111 146 89 75
M 40 99 110 225 142 59
|
F IL 10 106 107 133 118 107
F ! 24 109 134 145 119 55
F [ 40 ig2 126 180 113 45
aDose in mg/kg/day (N=4) ¥ n=3

DISCUSSION:

Tramadol can be considered a mild inducer of hepatic microsomal P450
isozymes and a mild inhibitor of AGT. The differences from control
were small but statistically significant.

:9.9.9.9.9.9.9.9.99.9.9.0.9.9,00.99909990.9090960.900099.99.90$99.90099909000990006000¢




NDA# 20-281

The original review, IND (2/12/86), included chronic toxicity
in dogs:

1. #540041; Beagle dogs; 26 weeks, 8 animals per dose, oral dosing @
0, 10, 25 and 60 mg/kg/day by capsule. Study was done by .,
May to October 1979.

2. One year, oral dosing in @ 0, 10, 30 and 60 mg/kg:
2d and 2%/dose group. Study was done by Upjohn Laboratories, -
February 1968 to February 1969.

No changes in clinical chemistry, urinalysis, ophthalmologic
measurements, hematology, EKGs or pulse rates were significantly drug
related. No histopathological findings wexe noted.

The clinical symptoms of vomiting were noted in the high dose groups
in both studies and convulsions were noted in the high dose group in
the Grunenthal study (5/8) and 1/8 at 25 mg/kg/day but unlisted in the
study by Upjohn.

§.9.0,0.0.9.9.9.9.0.9.9.9.9.0.9.6,¢0.9.9.0.9, X XXX X ox aX

Summary of Chronic and Subchronic Canine Studies

The effects of oral tramadol has been studied in dogs at doses from 10
tc 60 mg/kg/day for durations from 26 to 52 week and at three
" iceutical companies. The only observed drug related changes were
1y reduced body weignt gain and food intake (principly in )
v adic convulsions from 25 through 60 mg/kg. The lack of
-acal, <~hemical and histopathclogical changes have indicated
nacol HCl is generally non-toxic to dogs upon chronic and
suL s1iic administration.

).9.0.9.9.9.0.9.90.9.9.9.90.9.9.90.99.9.0.9.9.09.9.9.90.0.9.0.9.009.906$ 00000900 9.09.0.09,0,09.9.9.9.9.9.9.0,0.9.0.9.9,
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REPRODUCTIVE EFFECTS OF TEAMADOL

There were eight experiments of tramadol effects on the reproductive
parameters reviewed in the original IND 2/12/86.

Segment I Studies (3):

Sprague-Dawley ¢ rats; 0, 25, 50 and 75 mg/kg by oral gavage; 14 dgys
prior to mating through day 14 of pregnancy. Dose related reduction
in corpus lutea formation (-20% at 75 mg/kg/day). No effect on
implantation, fetal growth or fetal death.

Wistar rats (may be §-D); 0, 25, 50 and 75 mg/kg by oral gavage; 14
days prior to mating through day 14 of pregnancy. No effect on
fertility, fetal growth or fetal deaths.

Sprague-Dawley o rats; 0, 10 and 50 mg/kg by oral gavage; 60 days
prior to mating through mating period. 1In the first week post-partum
“here was an increased mortality in both treatment groups . However,
<his was principally due to losses of total litters in these groups
which may have been due to a failure of the dams to nurse. The number
pregnant per number mated, the pregnancy duration, number of live
fetuses, still births, pup weight gain and fetal malformations did not
differ from control.

Segment II (Teratology studies) (4):

Sprague-Dawley rats; 0, 10, 50 mg/kg in food and 10 mg/kg s.c.
injection; daily, day 8 through 14 of pregnancy. Unacceptable report
due to lack of detail. This report is from an Upjohn report #147,
February 1969 and submitted in the NDA (VO058/pl1l89). The details are
still lacking and the report unacceptable.

Sprague-Dawley rats; 0, 2%, 50 and 75 mg/kg p.o., daily day 7 co day
17 of gestation. No biologicaliy significant differences were
observed in the number of implantations, post-implantation losses or
21 day survival curves. Alsc no skeletal or major visgceral
abnorwalities were treatment related or still-births or differences in
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male/female ratios. Tramadol may have increased the percentage with
ureter dilation and there was a decrease in aural openings in the pups
reared by high dose dams.

Rabbits; New Zealand Whites and mixed breeds: 0, 16, 50 and 107 mg/kg
in food and then by gavage, days 8 through 14 of gestation.
Insufficient data and study was unacceptable.

Rabbit; Russian; 0, 25, 50 and 75 mg/kg po; days 7 to 19 of gestation.
A Jecrease in food consumption and weight gain was observed in the
higlh dose group and the ossification of the skull bones was delayed in
the pups of this group. No malformations or fetal weight differences
were observed. A statistically significant increase in fetal
mortality was only found in the 50 ma/kg group and did not appear
dose-related.

Segment. III -Peri- and Post-natal development (1):

Rats, Wistar; 0, 10, 25, 50 mg/kg, po by gavage; day 16 of pregnancy
-hrouyh day 21 post-partum. A reduced weight gain was observed in the
high dose group but there was no significant differences in litter
size, live births or malformations. The number of dead fetuses was
significantly dncreased in both 25 and 50 mg/kg groups, but the 25
mg/kg group was attributable to the logs of one complete litter, The
weight gain in the pups was slightly less in the high dose group on
day 4, pbut there was no significant differences in post-natal
development or sex ratios across groups.

KKXXXKXXKXXXXXXXXKXXXXXXXXXXKXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

SEGMENT I:
STUDY: Toxicity of Tramadol for Reproduction. Influence of Male
and Female Fertility. Development and Reproductive Performance of

Untreated Fl-Generation.

REPORT #: FO-TE 308/A; 500,481 500,601, (V053/001-319)
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GLP STATEMENT: Conducted in the spirit of GLP,

inspections.
DATE: July 1984 to May 1985

STUDY SITE:

COMPOUND & LOT: tramadol HCL, CG-315,

FORMULATION: distilled water

ROUTE(S) : Oral gavage, daily

DOSE(S): 0, 10, 25 and 5C mg/kg/day

STRAIN: Sprague-Dawley
NUMBER/SEX/DOSE: 304 + 30% /dose

PROCEDURE:

ID# F13019;

batches 137,

FO o; dosed 85 to 92 days prior to mating and thrcugh mating.

FO 9; dosed 14 days prior to mating to 20 days post mating or

delivery on day 22 post mating.

40
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RESULTS:
Conditions ' FO generation Fl generation g
Mortality no effect
Body weight 50 mg/kg = dec o+¥9 No effect of FO
Creatment
Food consumption 50 mg/kg = dec d+¢ not determined )
Clinical Signs no effect FO
Copulaticn rates no effect no effect
Fertility rates no effect no effect®
vaginal smears no effect -
gestation length no effect no effect
necropsy findings noe macroscopic find {no macroscopic find
testes weight 50 mg/kg relative ! no effect
reproductive changesf No dif. live or no effect
resorptions

* Slight reduction in fertility based on number pregnant in 50 mg/kc
in Fl generation but not considered drug related due to high rate in

concrols {(100%) (= Sponsors statement). However, dose related
decreases in the fertility index were seen; 0%, -6.7%, -13.3%, and
-26.7% for control, 10, 25 and 30 mg/kg, respectively (V053/313}. £

However, the sponsor stated that there was no effect on fertility in
the Fl generation (V053/p209).

There was a lack of pinna twitch reflex in 6/95 F2 pups of the 50
mg/<g group on the firet examination, versus 0/139 in controls. At
test 3-4, at the end of the testing, 4/95 had feeble pinna reflexes
and 1 still had none. The 10 and 25 mg/kg doses were 0/73 and 0/89,
respectively. (V053/p288)

The weight gain of F2 males was reduced significantly in the 50 mg/kg
group (V053/p292) and only occasicnally significant for the F2

“emales.
) 9.9.9.9.90,09.9.999.09099.9009909906999098.9.90999040.99.90009999900999.90.9900990960.4
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SEGMENT II - Teratogenicity / Developmental toxicity
STUDY : Teratogenicity Study In New Zealand White Rabbits
REPORT #: DS-90325 Acc.#500, 624 (V055/239:p1-393)

STUDY SITE: R.W. Johnson Pharmaceutical Research Institute,
Spring House, PA.

-

DATE: 12/10/90 Animals arrived for 11 week quarantine prior to study:
dosing 3/4/91 - 3/26/91

GLP STATEMENT: The study was done under GLP regulations (V055/p393).
COMPOUND & LOT: tramadol HC1l, batch B3989a

FORMULATION: tramadol HCI in 1% hydroxypropylmethylcellulose
ROUTE {S) :oral gavage, once per day from day 7-1.9 of gestation
DOSE(8):0, 10, 50, 125 and 175 mg/kg/day

NUMBER/SEX/DOSE: 18 impregnated females/dose group

PROCEDURE: The ? rabbits were artificially inseminated and treated
daily with trmmadol or vehicle from day 7 to 19 of gestation. The
females were euthanized on day 29 of presumed gestation the ovaries,
uteri and fetuses were examined.

RESULTS:

MATERNAL;

Mortality: One animal died shortly after insemination in the 10
mg/kg/day group, undetermined causes. One ¥ in the 50 and one in the
175 mg/kg/day group died from intubation injuries, one form the 12%
mg/kg/day group was sacrificed after breaking a leg. The only drug
related cdeath was one in the 175 mg/kg/day group which died during

convuleions after drug administration.

Clinical Observations: Increased incidences of rapid breathing,
lecreased urine and feces, and prostration were cbserved in 125 and
175 mg/kg/day groups.
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Body Weights: Body weilght gains were significantly decreased in the
125 and 175 mg/kg/day groups, both during treatment (gestation days 7-
20) and at terminaticn (days 7-29). The 10 and 50 mg/kg/day groups
tended to have reduced weight gain compared to control but these
differences were not significant.

Food Consumption: The fcod consumption was sioniflicantly reduced in
the two high dose groups (125 and 175 mg/kg/day), both throughocul the
treatment period and from day 7 vhrough day 29.

Necropsy findings: No significant differences were observed between
treatment groups and controls.

REPRODUCTIVE PARAMETERS:

Dose (mg/kg) I 50 JEE__ 175
No. pregnant 18 182 13 i;—_— 18
No. aborted 0 0 0 0 1b
No. deaths® 0 1 1 1 2

No. total reabsorption 1 1 0 0 0

No. litters 17 16 17 17 15°¢
Mean # corpus lutea 11.0 9.6 9.1 10.1 9.4
Mean # implantations 8.0 8.6 7.2 7.2 6.6

% preimplantation loss 27.8 9.7 19.7 28.2 28.2

Mean # total live 7.4 8.1 7.2 6.7 6.1
fetuses

dead 0.1 0.0 0.0 0.0 0.0
% postimplantation loss 7.3 5.5 0.8 6.4 8.1

mean fetal body weighté] 46 .6 45.1 45.0 42 .8 41.8°

* deaths enumerated previously
Faborted on days 25 and 27 of gestation
¢ one of these dams received an extra dose and was siibsequently

removed - No. =14
significantly less than control (p<0.0%)
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The above taple indicates that tramadol had limited adverse effects on
reproduction until toxicity to the dams was observed. The fetal body
weights were significantly less in the high dose by 10.3%. However,
there were very limited fetal malformations/alterations which appeared
to be drug related in either skeletal, soft tissue or external
observations. The only statistically significant observations in the
treated groups, besides lower body weight, were increased numbers of
full supernumerary ribs in the two high dose groups and an increase in
rudimentary supernumerary ribs in the low dose group.

AKX KX AR XXX KX 5. 9.6.6.6.5.6,& & 4

STUDY: STUDIES ON TERATOGENESIS ON CG-315 (IN MICE, RATS)

REPORT

STUDY SITE: - Not stated, but mice and rats from Japan CLEA Co.
DATE: Not Stated

COMPOUND & LOT: Not Stated

FORMGLATION :

ROUTE(S) : oral and subcutanecus injection

DOSE(S): mice: 10, 120 mg/kg/day s.c. and 10, 140 wg/kg/day p.o.
rats: 10, 60 mg/kg/day s.c. and 10, 80 mg/kg/day p.o.

STRAIN: I.C.R. mice and Sprague-Dawley rats.

NUMBER/SEX/DOSE: Not stated, probably in the 60+ tables not
included.

PROCEDURE: The female animals were mated, vaginal plug of spermatozoon
in Smear test- signaled gestation day 0 and the dosing was from
gestation day 7 to 12 in the mice and from gestation day 9 to 14 in
the rats.

‘ne pregnant animals were evidently divided into groups for cesarian
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section and another group allowed to deliver and nurse the pups.
However, this is not explained in the submission.

RESULTS: The following is abstracted from the Conclusion section ot
the report.

Mice- 120 mg/kg sc significantly reduved the body weight gain during
pregnancy as well as the average fetus weight., However, no fetal
malformations were attributable to treatment except for possible extra

supernumerary ribs.
Rats: No noticeable abnormalities except for some extra ribs.

Conclusion: The data was too sparse to evaluate and the sponsor has
been contacted regarding this deficiency.

HXXXXX 6 8,6 0.5.9.6.9.9.6.56.96.69,9 XX XXX MALXKXX

A test for teratogenicity in rabbits is cited in the labeling. This
study (V058/p224) is represented by a single sumaavy paragraph and the
sponsor has been requested to supply the data. The used doses of 100
and 300 mg/kg were found to cause loss of body weight by the dams
during tre-tment and increased intrauterine fetal mortality. Although
there were [, increases in visceral malformations observed, drug
treatment did apparently decrease sternal ossification centers in the
fetuses. The sponsors maintain that the fetal malformations are only
at doses which cause maternal toxicity.

PO P PP LD 0,0.9.0.0.9.6.9.99.9.0.0.9.99.99.999.90.90.0.0.99.9.999.9999.99.9.09999.99.9.99.99.99 9.

SEGMENT III - PERINATAL AND POSTNATAL EFFECTS

STUDY PERINATAL AND POSTNATAL REPRODUCTION STUDY
IN CRL:CD BR VAF/PLUS RATS

REPORT #: #DS-90337 (V057/239:p4-272)
STUDY SITE: \
DATE: 2/5/91 TCO 4/5/91
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COMPOUND & LOT: TRAMADOL HCl, Lot# 8807409

ROUTE(S) : oral gavage

DOSE{S): 0, 8, 20, 40, 80 mg/kg/day

STRAIN: Sprague-Dawley

NUMBER/SEX/DOSE: 25 presumed pregnant females/dose

PROCEDURE: Presumed pregnant rats were dosed daily from day 15 of
gestation through day 21 of lactation (or day 25 of presumed gestation
if no litter is delivered).

RESULTS and DISCUSSION:

FO:

lo females died and all 25 ?/group delivered litters except for one
non-pregnant ¢ in the 8 mg/kg/day group. The only clinical signs
noted were increased occurrences of exophthalmos, dilated pupils, and
alopecia of the abdominal area in the treated groups. The abdominal
alopecia was significantly increased in the 40 and 80 mg/kg/day groups
during the gestation and lactation treatment periods. Mean body
weights were significantly lower during gestation in tne groups
receiving > 20 mg/kg/day. There was a corresponding decrease in food
consumption for these subjects. During the first week of lactation
there was a significantly reduced weight gain in all tramadol treated
groups but this reversed during second and third week. On lactation
day 21, there were still significantly reduced mean maternal body
weights in the 40 and 80 mg/kg/day groups. No necropsy findings were
attributed to drug administration. The duration of gestation was
significantly increased by tramadol doses 2 20 mg/kg/day, but the size
of the increases were not dose related, as presented in the following
table:
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Effects on the Fl generatlon:

Duration of gestation

" in whole days

implantation sites 15.0 14.2 14.3 14.6 15.3

dams 21 dead pup/total 2/25 | 4/24 4/25 | 4/25 9/25

dams w/ all pups dying
(day 21)

mean pups / litter

viability index?®

pup weight/litter day 1

pup weight/litter day 21

* gignificantly different from control (p<0.05)
2 number alive on day 4 (preculling)/ number live born day 1

The 80 mg/kg/day dose caused significant increases in pup mortality
and a significant decrease in pup body weight, from day 1 through day
21. The high dose group pups also were most often found pale and/or
cold to touch during the daily observations (p<0.01).

XXXX X XXXXXX X XXXXXX X

SUMMAR {

SEGMENT I
Male Fertility:

In rats, 10 or 5¢ mg/kg/day for 60 days prior to mating did not change
rhe number pregnant per number mated, gestation length, number of live
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fetuses or still-births, fetal malformations cor pup weight gain. An
additional test, with male rats receiving 10, 25 or 50 mg/kg/day for
85 to 92 days prior to mating, found decreased weight gain in the high
dose group and an increase in relative testes weight. This probably
has no binlogical signi‘icance. The Dominant Lethal test in mice 1is
reviewed in the Mutag_iizcity section and no significant change in
fertility was observed.

Female Fertility:

An early study in rats used doses of 25, 50 or 75 mg/kg for 14 cays
prior to mating through day 14 of pregnancy. No effect on
implantation, fetal growth or fetal death were observed, however there
~vas an apparent dose-related reduction in corpora lutea formation (-
20 - at 75 mg/kg/day). The latter was not considered drug related by
the sponsor and did not occur in following studies at doses of 10, 25
cr 50 mg/kg/day

'EGMENT II - TERATOGENICITY / DEVELOPMENTAL TOXICITY

In a rabbit study with maternal doses of 10,50, 125 and 175 ng/kg/day,
the two high doses significantly reduced the maternal weight gain and
at the highest dose, 175 mg/kg/day, the fectal body weights were also
reduced compared to control. However, the only observed fetal
malformatlions were an increased number of full supernumerary ribs in
the two highest doses and rudimentary supernumerary ribs in the low
dose. The excess ribs in the fetus were also observed in a study cof
rats (60 mg/kg/day sc and/or 80 pc) and mice (120 mg/kg/day sc and/or
140 po). The iatter study submission was incomp'ete but the
similarity of results regquired inclusicn.

SEGMENT III - Perinatal and Postnatal Eftects

In a rat study with doses of 10, 25 and 50 mg. kg/day n both d and ¢,
there was an apparent decrea = in fertility of F1 § 1in the FO 50
mg/kg/day group. This was attributed to> the high fertility rate in Lo
controls, according to the spoensor. However, there was a dose related
lecline in fernility. In the F2 generation, from FO 50 mg/kg/day
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group, there was delayed or zbsent pinna reflex in 6/95 pups versus
0/139, 0/73 and 0/89 in the control, 10 and 25 mg/kg/day groups,
respectively The F2 o of the 50 mg/kg/day FO group also had reduced
weight gain.

When pregnant rats were dosed with 8, 20, 40 or 80 my/kg/day, the 80
mg/kg/day dose caused a significant increase 1n pup mortality and
decrease in body weight days 1 through 21. The high doses also caused
a reduced food consumption and body weight of the F0 ¢ during
gestation.

XXXXXXXXXXX X X 1,9.9.9.9.9.96.9.0,09090998999999999990009999999990

CONCLUSIONS:

In Segment T studies, tramadol HCl did not affect fertility in rats
either the male (up to 50 mg/kg) or the female (up to 80 mg/kg).
Although the 80 mg/kg dose slightly and signiticantly increased
jestation time.

Tramadol HC1l has little effect on embryo/fetal survival until the dose
is maternally toxic. Increased fetal mortality was observed in
rabbits at 300 mg/kg dose.

Increased supernumerary ribs were oObserved in rabbits at 125 and 175
mg/kg, 1in rats with high doses (60 sc, 80 po) and mice (120 sc and 140

po) .

In peri- and post-natal rat studies, 80 mg/kg to pregnant and nursing
dams resulted in significant decreases in pup body weights and
increases in _up mortality. This was not observed at doses of 8, 20
or 40 mg/kg.

1 9.9.9,0.9.9.9.0.0.0.8.99.9.0.0.990.9.9.000.99.9.9.9.0990005$6.9.999.000999900.9990999$9009099996994



e TN

NDA# 20-281

MUTAGENICITY
1.
MUTAGENICITY TESTING OF CG315 USING
SALMONELLA/MICROSOME TEST ACCORDING TO AMES
STUDY SITE:

REPORT #: Accessicn No. 47570
(VO59/NDA: P16)

DATE: QCTOBER 1978

GLP STATEMENT: Not GLP, done prior to regulations, variations from
GLP's not stated.

COMPOUND & LOT: tramadol HCl. batches 143, 148.

DOSE(8) : 0.1, 1, 10, 100, 1000 ug/plate ; +/- S9 mixture

VEHICLE: DMSO

STRAIN(B) : TA98, TA100, TA1535, TAlS%37, TA1538
Histidine-auxotrophic strains

RESULTS:

Tramadol did not significantly increase the colonies/plate at any dose
tested in either the -S$ or +S% condition.

2. DETERMINATION OF THE MUTAGENIC POTENCY OF TRAMADOL HCL

IN THE SALMONFLLA TYPHIMURIUM REVERSE MUTATION ASSAY
(base pair substitutions/deletions or frame snift mutations)

3STUDY SITE:
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REPORT #: Accession No. 500, 043
(VO59/NDA:p21}

DATE: February - March 1990

GLP STATEMENT: Not GLP, variations from GLP's: "1) report does not
contain stability or characterirzation data for the test
article/carrier mixture. 2) QA statement does not indicate study
inspections or date report audit findings were reported to study
director and management."

L

COMPOUND & LOT: Tramadol-HCl iot4$ 8C1l160

DOSE(S): 0.1, 1.0, 1¢, 100, 1000ug ; +/- S9 miXture
VEHICLE: sterile demineralized water;

STRAIN(s): TA97, TAS8, TA100, TAl102

SOLVENT CONTROLS: sterile demineralized water, DMSO

POSITIVE CONTROLS: 4-Nitro-o-phenylenediamine (NPD), methyl methane-
sulfonate (MMS), sodium azide (NaN3), 2-aminofluorene(2AF), 2-
aminoanthracene (Z-AA).

PROCEDURE:

Each of the four strains was run in triplicate, both with and without
the S9 activator. The concentration of the exogenous S9-mix for
metabolic activation was increased from the standard of 20 upl/assay to
50 ul.

RESULTS:

The results indicate that tramadol did not have mutagenic activity in
either the direct assay or with the 89 activation. The results are
summarized on the following table:
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NUMBER OF REVERTANTS/PLATE

STRAINS TAL10G

ug/
plate

|H20 64 122 | 11 28 | 145

NeD  (20.0 |l 1205 - |hser | - ;

2-AF [10.0 i 844 | - Jjiasa | -

NaN3 | 1.5 l - - _ﬂ - - { 1053

MMS {1300 - N _ ; - 2034} -
2-AA [10.0 | - . | - - 1192

ASSESSMENT OF MUTAGENIC POTENTIAL OF TRAMADOL HYDROCHLORIDE
IN A MAMMALIAN CELL MUTATION ASSAY USING
THE CHINESE HAMSTER OVARY/HGPRT LOCUS ASSAY
STUDY SITE:

REPORT #: GNL13/90864; Accession No. 500,482
(VO5S/NDA:FP38)
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DATE: August 13, 1890

GLP STATEMENT: Not GLP, "report does not contain stabllity or
characterization data for the test article/carrier mixture."

COMPOQUND & LOT: tramadol hydrochloride, batch number 11

DOSE(S} : pg/ml
preliminary toxicity: 50, 150, 300, 625, 1250, 2500, 3000,
3994
-{(8-9) Test 1 and 2: 2500, 3000, 3500, 4000, 4500, 5000
+(8-9) Test 1: 2500, 3000, 3500, 4000, 4500, 5000
Test 2: 500, 1000, 2000, 3000, 5000

POSITIVE CONTROLS: ethyl methane sulfonate (EMS), 250 upg/ml, in -(S-
9) and 20-Methylcholanthrene (20-MC), 5 ug/ml, in +(S8-9).

VEHICLE: Sterile water for tramadol and EMS, DMSO for 20-MC

‘ELLS: CHO-K1-BH,, originally derived from ovaries of adult Chinese
hamster.

RESULTS:

No dose of tramadol induced increased rates of mutagenicity in either
the absence or presence of the 5-9 aactivator. The positive controls,
EMS and 20-MC, did significantly increase the mutation rate-(5-9) and
+(S-9) conditions, respectively.

4. ASSESSMENT OF MUTAGENIC POTENTIAL OF TRAMADOL EYDROCHLORIDE
USING THE MOUSE LYMPHOMA TK LOCUS

STUDY SITE:

REPORT #: Accession No. 500,483
(V059/NDA:P63)

DATE : June 13989

JLP STATEMENT: Not GLP, wvariations from GLP's: "1) report does not
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contain stability our characterization data for the test
article/carrier mixture. 2} QA statement does not indicate study
inspections or date report audit findings were reported toc study
director and management."

COMPOUND & LOT: tramadol hydrochloride lot# 114.

DOSE(8) : pg/ml:
preliminary toxicity: 10, 100, 312.5, 625, 1250, 3750, 5000

-{(S-9) Test 1: 250, 500, 750, 1000, 1250, 1500, 2000, 2500,
3000
Test 2: 125, 250, 500, 1000, 1250, 1500, 2000, 2t00

+(S-9) Test 1: 10, 50, 100, 200, 300, 400, 500, 625, 750
Test 10, 100, 200, 300, 400, 500, 625, 750
Test 3: 10, 50, 100, 200, 300, 400, 500, 625, 750

b

POSITIVE CONTROLS: ethyl methane sulfonate (EMS), 500 pg/ml, in
9) and 20-Methylcholanthrene (20-MC), 2.5 pg/ml, in +(S-9).

- (8-
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Results:

*

20-281
tramadol Suspension Growth
pg/ml
% control mean % control
======aF===============%ﬁEF=============EEE========
10 109
160 105
SO* 73
90 82
100%* 78
46 627
200 34
38 36
300 25
29 27
400 20
16 18
500* 15
306 28
625 12
8 10
750* 4
4 4
20-MC 35
(2.5 pg/ml) 27

"Tultures discarded in favor of cultures with more
ucceptable levels of toxicity"
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Viability and mutation of L5178Y cells after treatment
with Tramadol in the presence »f 89 mixture ‘1
Tramadol Mean % Survival Mean Mutant Frequency '
concentation (x107¢)
pg/ml
Test Test «
1 2 3 H‘“l 2 3
0 B 118 '84 120
10 150 96 75
50 122
100 l21x*
200 248%* 190%* 264 %%
300 222%%* 134 332%%*
400 253%* 295 %%
625 318*x**
20-MC 582%%*% | 781 ** T20*x*x*
*pe .05  **pc.01 ***pc. 001
DISCUSSION: 4

The three tests presented in the table above demonstrate that there is

mutagenic activity of tramadol hydrochlioride in a mammalian cell line.

This was only true in the presence of the activating +S9 mixture. The !
sponsor suggests that the metabolism could have gone to the formation

of formaldehyde, a known mutagen. However, this was not measured and

remains only conjecture.

56 ‘ﬁ\ﬁn.
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5. IN_ VIV EN TY TEST - MICRONUCLEUS TEST IN BONk MARROW OF
MALE AND FEMALE MICE, RATS AND HAMSTERS; FOLLOWING ORAL AND
INTRAPERITONEAL ADMINISTRATION

STUDY SITE:

REPORT #: Accession No. 500,487 FO-TX 811
(VO59/NDA:P104)

DATE: October 1976

GLP STATEMENT: Not GLP, done prior to regulations, variations from
GLP's not stated.

COMPOUND & LOT: tramadol hydrochloride lot# 2.
DOSE {S) : (approximately 1/3 or 1/2 the LD;, in each speciesg)

Mouse: 90, 175 mg/kg p.o. and 15, 35 mg/kg i.p.
Rat : 57, 144 mg/kg p.o. and 72/143 mg/kg 1.p.
Hamster: 200, 400 mg/kg p.o. and 506, 100 i.p.

Two dose administrations separated by 24 hours and final dose was 6
hours prior to sacrifice.

POSITIVE CONTROLS: triaziquone 0.125 mg/kg 1.p.

RESULTS:

Mice: No significant increases in the percentage of polychromic
erythrocytes with micronuclei was observed.

Rats: The results suggested that tramadol can produce an

increase in the number of polychromic erythrocytec with

micronuclei. Upon i.p. administration, the highest dose, 143 mg/kg,
was lethal to 3 of the 5 ¢ and also ¢ rats. At the lower dose, 73
ma/kg i.p., the percent of micronuclel erythrocytes was increased by
112% in the ¢ and 109% in the 9, the former was significant at the
p<.05 level. After cral administration, the increased percentages
were evident with both doses, 186% to 288%. Two changes were
significant at the p<.05 level and one at “he p<.01 level, the latter
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was the limit set by the sponsor but this result was not noted in the
report.

This was addressed 11/28/94 and the company agreed that, in the
males, tramadol significantly increased micronucleus formation at
57 mg/kg po (p<0.01) and 114 mg/kg po (<0.05) and 72 mg/kg 1ip
(p<0.235) .

There was no positive control for the oral dosing, but
Triaziquone i.p. did produce significant elevations of 686% and
767% in the males and females, respectively.

Hamsters: No significant increases in the percentage of
polychromic erythrocytes with micronuclel was observed.

DISCUSSION: The micronuclei test in mice and hamsters was negative
however, in the rats, tramadol increased significantly the percent of
polychromatic erythrocytes witn micronuclei in both ¢ and %'s. This
was evident after oral administration at the sponsor selected limit of
p<C.01 and in both oral and ip groups at the more common level of
p<0.05.

PP O P PP PP P PP PP PP PP PP PP PP NP I AP 0.0.0.9.0.9.9.9.9.9.0.9.9.9.9.9.99.9.$.9.9.9.9.8.0.9.9

6. CHROMOSOME ABERRATION TEST IN HAMSTER BONE MARROW AFTER
STNGLE ADMINISTRATION OF TRA! ADOL HYDROCHLORIDE

STUDY SITE:

REPORT #: Accession No. 500,486 FO-TX 812
(VO59/NDA:P137)

DATE: August 1984
GLP STATEMENT: Not GLP, variations: 1. report does not contaxn
stability data tor the test article. =z. method used to control bias

is not addressed. 3. animal acclimation/quarantine not addressed.
4. locatrion of raw data and final report not addressed. 5. no
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Quality Assurance Final Report statement.

COMPOUND & LOT: tramadol hydrochloride Batch #10089.
DOSE(S): 1C, 30 and %0 mg/kg po.

POSITIVE CONTROLS: cyrlophosphamide 200 mg/kg p.o..

RESULTS:

No significant increases in metaphase aberrations were observed in
tramadol treated hamsters. However, cyclophosphamide did produce
chromosomal changes.

ADDITIONAL TECTY OF MUTAGENICITY

The sponsor submitted four additional study se..es of mutagenic tests
of tramadol {(correspondence date 11/11/94). Thz three initial studies
were done in England by Hazleton Microtest 1991 to 1992. The fourth
submission, chromosomal aberrations in rat bone marrow cells, was dcne
in Germany by Cytotest Cell Research GMBH & Company in 1994.

1. Escherichia Coli ,WP2pKM101l, WP2uvrA pKM10l1l (tryptophan-requiring)
and Salmonella Typhimurium, TA98, TA100, TA1536 and TA1537 (his.idine
requiring) .

The strains were tested with tramadol concentrations of 8, 40, 200,
1000 and 5000 ug/plate; with and without S$-9 metabolic activator. A
second test used doses of 1000, 2000, 3000, 4000 and 5000 ug/plate,
with and without S$-9, but preincurated with S-9.

No toxicity was observed at any dose ! :sted and no mutation Increase
was obsarved in terms of sufficient revertant numbers to be considered
a significant mutagenic effect. This was seen in both -5-9 and +5-9
~onditions.

J’T
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3 chromosomal damage in cultured human lymphocytes was
h doses of tramadol from 839 to 5000 pg/ml, with and

5-9 metakolic activator. "It was concluded that tramadol
sted in an in vitro human peripheral blood lymphocyte assay
ome borderline activity in inducing structuiial chromosome
5, although it did not fulfill all the criteria to conclude
arly clastogenic. Elevated chromosome aberration }
5 were not clearly reproducible, nor were they clearly dose

=]

X i ww U

nuclei test in the polychromatic erythrocytes of CD-1 mice
ith tramadol HCl at the dose of 25 mg/kg i.v. for two days.
of micronuclei did not differ from controls.

somal aberrations in rat bone marrow cells was done with
t 10, 45, and 200 mg/kg p.o.. "No biologically relevant or
lly significant increase in the frequency of aberrant cells

ed ...."
S

lack of consistant mutagenic effects is in agreement with
ited data.

$.9.9.9.9.9.9.0.9.9099.9.9.0.99099.09.99.099999.9.9.99.999999.999.999.9.9.9.9.0.9.9.9.9.4

DOMINANT LETHAL TEST OF TRAMADOL _UTAGENIC EFFECTS
IN MALE MICE - AFTER A SINGLE ADMINISTRATION

E:

Accessicn No. 500,484 FO-TX 838a
{VOS59,/NDA:P151)
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DATE: June 1976

GLP STATEMENT: Not GLP, conducted prior to regulaticns. Also, as
stated by the present sponsour, Page 1 has errors in paragraphs three
and four, at variance with tabulated data in regard to the positive
control, triaziquon (pg 196) .

COMPOUND & LOT: tramadol hydrochloride Batch = ?

DOSE(S) :
tramadol HCl: 60, 120 and 350 mg/kg po - single dose
11.3,17 and 22.6 mg/kg 1.v. - single dose

POSITIVE CONTKOLS:
Triaziguon: 0.125 mg/kg i.p. - single dose

PROTOCOL:
In each treatment group, 10 male mice were treated with a dose of
tramadol, saline, water or triaziquon. For eight successive
weeks, each male moure was caged with 2 virgin females for 7
nights and the females were sacrificed 13 days later. The
ovaries and uteri were examined and the pre- and post-
implantation losses were vabulated.

RESULTS:
The single tramadocl treatment to the male mice did not change
fertility or embryo loss at any time pecint. The positive control
did increase the number of dead embryo and decrease the number of
implants at various time intervals. The results are as stated
by the report.

X P, XXXX XXAXXXX XXX XXXX X X XXX X

DOMINANT LETHAL TEST OF TRAMADOL MUTAGENIC EFFECTS
IN MALE MICE - AFTER FIVE ADMINISTRATIONS

STUDY SITE:
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REPORT #: Accession No. 500,485 FO-TX 421a
(VOS9/NDA:P197)

DATE: December 197¢&

GLP STATEMENT: Not GLP, conducted prior to requlations. Alsc, as
stated by the present sponsor, one group was described as ip
administration in Section 4 and oral in Table 1A.

COMPOUND & LOT: tramadol hydrochloride Batch =7?

DOSE(S) :
tramadol HCl: 10 and 50 mg/kg p.o. - five doses
10 and 20 mg/kg i.p. - five doses
No statement of when the five doses were given or
delays between dosings.

POSITIVE CONTROLS:
Triaziquon: 0.125 mg/kg i.p. - single dose

PROTOCOL:
In each treatment group, 10 male mice were treated five times
with a dose of tramadol, saline, water or triaziquon. For eight
successive weeks, each male mouse was caged with 3 virgin females
Tor 7 nights and the female were sacrificed 13 days later. The
ovaries and uteri were examined and the pre- and post-
lmplantation lossesg were tabulated.

RESULTS:

There was no statement as to when the five tramadol
administrations were made, either in relation to each other or in
relation to the mating tests.

The tramadcl treatment did not change fertility or embryo loss at any
time point. The positive control did increase the number of dead
embryo and decrease the number of implants at various time intervals.
The tables of data are complex and difficult te decipher. The results

are as stated by the report.

1 9.9.9.0.9.0.0900909099009009089000.90904049096909.09.09000099,099909000006009.90(
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CONCLUSIONS

Tramadol HC1l has produced limited mutagenic effects in cnly two of the
ten reported test series. In the Mouse Lymphoma assay, the positive
effects could have been due to the formaldehvde produced in metabnlism
and the positive results in the rat bone marrow Micronuclei Cest were
not confirmed in a chromosomal aberration test done recently in rat
bone marrow cells. No mutagenic effects were found in the Dominant

Lethal test in mice.

No biologically significant mutagenicity is evident for tramadol HC1
in the test series submitted.

.9.9.9.9.9.9.9.9.9.9.900.99.99.99.89.09.09¢9.99909.800.99.09,0 06000960 00099.9.9.9.90,0.0.0.9.9.9.9,4

CARCINOGENICITY

TEST FOR CARCINOGENICITY IN NMRI-MICE OF TRAMADOL
HYDROCHLORIDE IN THE DRINKING WATER FOR 24 MONTHS

STUDY SITE

REPORT #: DS-90552 Accession No. 500,616
(VO36/NDA:P416)

DATE: September 1984 - July, 1986 (dates V(036,/p<l6)

GLP STATEMENT: {(VO41/NDA: pz64) The QA Unit of R.W. Johnsnn PRI
reports on study and lists digcrepancies from GLP
guidelines on pages 264 -266/Vol 041. The only significant difference
noted was a retrospective stability assessment oFf the test article and
rehicle, rather than measurements during the study. A suprlemental
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report (V045/p199) indicated six 4" day
samples were taken in the middle of the study and were within 10% of
the theoretical level.

COMPOUND & LOT: tramadel HCl; batch 143, 148
DU3E(S): 0, 7.5, 15.0 and 30.0 mg/kg/day in the drinking water.
VEHICLE: Distilled water

ANIMALS: NMRI mice(Lippische Versuchtstierzucht Hagemann u. Co.), 5

weeks old, approximately 20g body weight in both ¢ and % at start of
study; two control groups and 3 treatment groups, 50 mice/sex/group.
An additional group of 20 mice/sex was used for hematology, clinical
chemistry and urinalysis.

PROCEDURE: (V036/416):(V039/095)
All animals were cbserved twice daily or once daily during weekends

ind holidays. The animals were palpated and weighed weekly. The food
consumption was measured 1-3 times weekly to week 55 and generally

every 2-4 weeks thereafter. Water consumption was measured four times

weekly to week 4, every two weeks to week 55 and generally every four
weeks thereafter. Auditory and ophthalmologic examinations were done
pretest, after 12 and 18 months and at study termination. The desing
was for 21 months in ¢'s and 24 months in o mice.

The histopathology examination was compiete on all control and high
dose animals and any in the low and mid-dose groups that died or were
kxilled moribund prior to terminal sacrifice or had abnormalities upon
gross observation. The only complete histopathology examinations
across all treatment groups were limited to the lungs and livers.

RESULTS :

H Clinical Observatlons:

N treatment related effects were obgerved in the wmacroscoplc
examinations of hair and skin changes, grooming behavior or the
sccasional symptoms such as piloerection, swollen eyelids, diarrhea or
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hypothermia. The mean number of palpable masses per animal did not
differ significantly between treatment Jroups.

1.1 BODY WEIGHTS (V040/p329, 345,361 etc: V039/plé2,164)

MEAN BODY WEIGHTS AT STUDY COMPLETION (Grams)

Doce 30 0 "
mg/kg/day
=======T======
MALES 46 47
104 weeks (-2%) (-4%) I-4%) (-2%)
FEMALES 42 42 40 43 473
92 weeks (+0%) {-5%)} (+2%) {(+2)

The mean body weiuhts recorded at necropsy were 14 to 19% less but
again demonstrated no significant difference lhetween groups

(V039/pl86). The total number of animals per treatment group were
1lso not identical between the above mentioned sets of tables, but the
variation was not extreme. This discrepancy in submitted data will be

explained by the sponsor.

1.2 Consumption: No treatment related effects were observed on
either focd or water consumption.

1.3 Mortality:

SURVIVAL - (groups of 50 mice)
Males = 24 months; Females = 21 months
Dosge 0 7.5 15 30 0

mg/kg/day

17 20

[34%] [40%]
15 9
[30%) [18%]

[
t
U
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No treatment related effects were observed ir. body weights, food or
water consumption or clinical signs. The survival data indicates
treatment related effects are only evident in the lcw dose males, with
no dose-response relationship. Although the statistician confirmed
the statistical significance, this probably has no bioclogical
significance.

2 Hematology: No treatment related effects.

3. Clinical Chemistry: No treatment related effects.

4 Urinalysis: No treatment related effects.

5 Necropsy: Performed on all animals. No treatment related
effects.

6. Histopathology

6.1 Non-Neoplastic changes, irrespective of time of death.
The statistically significant differences from controls, which
included the high dose group, were the following, according to
sponsors calculations:

In o's:
1. reduced progressive nephropathy in all dose groups
2. reduced incidenre of enlarged seminal vesicles in mid and high
dose groups

2. increased skin edema in low and high dose groups
In 9's:

1. decrease in ovarian cysts in high dose group

2. lncreased renal arteritis

The decreased pathology was cited by the sponsor as probably
attributable to decreased food intake in the treated animals and Other
increases occurred i1n too few incidences to be closely associated with
treatment .

However, in the tables of food consumption, in terms of g/20 g body
weight /day( V039/pl€s+), there were only measurements of significant
increased ccnsumption in the o treatment group. In the ? groups
there were 14/52 measurements of significantly reduced intake and 2
increased intake. There was no dose relationship to reduced intake.
No significant decreases were evident during the last 11 weeks for
treatment in fewales or in any of the 104 weeks in the males.

h6
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6.2 Neoplastic changes, jrrespective of time of death.
In d's:
® i. hepatocellular adenomas significantly increased in the high

dose group.

In 9's:
1. pulmonary adenomas significantly increased in

tramadol treated % subjects.

L] 2. histiocytic sarcomas significantly increased in treated
females of the high dose group versus the control group.

Tumore per Treatment Group
Dose ‘mg/kg/day) 0 7.5

Hepatocellular d 9/100% 6/50 9/49 12/50
adenoma 9%P 12% 18% 24%

e [ o/99 1/50 2/50 1/49

Hepatocellular

carcinoma 3%*
4 0/99
0
Pulmonary tumors " 34/99 19/50 16/49 17/50
34% 38% 33% 34%
? 8/98 12/50 8/50 10/49
I B% 24% 16% 20%

N
= . mlsy o e
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Dose (mg/kg/day)

Histiocytic

Sarcoma

Harderian gland

adenoma

Lymphoma

e T ~,-~ ]
4/100 2/36 1/32 0/50
4% 6% 3% 0 |
0/99 Q/37 1,/39 3/49
0 o 3% 6%|
7/96 2/37 2/29 7/46
7% 6% 7% 15%
9/87 5/34 2/36 5/45 ‘
10% 14% 6% 11%
o 12/100 6/36 2/32 1/50
C 12% 17% 6% 2%
? 27/99 15/27 10/39 16/49 _ji
41% 26% 33%

| cl 27%

Y percent occurrence

4 occurrence/animals examined

c. - from tabulated data Vol 041/NDA:p302; Vol 02/pg 0065

V036 /NDA:p424)

In the mousce carcinogenlcity study,
significantly increased hepatccellular adenomas in the males,

the statistician found

since adenomas are a common occurrence,

biological significance.

found to be significantly increased
This may be of some
in the high

high dose ¢ group.

is not present 1n the males

MAXIMUM TOLERATED DOSE (MTD)

(6%)

however

this may have limited

The histiocytic sarcoma incidence W.is
by the stalistician ir the
hioclogical significance but

e

NPRN 562

The treatment groups did nct have higher mortality

not significantly different 1in body welght and dic

significantly different
tested.
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sponsor supplied a post-hoc study done by KE.W. Johnsorn FRI 16 Spring
House PA from July to (Ccrober 1992.

The study (June 10, 1994 submission}, was a 3-month coral toxicity
study in mice. The doses used, 30, 60, 120 and 240 mg/kg/day, were
administered in the drinking watery. The subjects were 10 ¢ and 10 ¥
per dose and mortality and clinical signs were recorded daily. Body
weight, food and water consumption were recorded weekly and gross
necropsies were performed on all mice at the end of the three month
study. Nc pathological differences were found between treatment
groups anad controls.

The only decrease from controls in body weight at the end of the stuay
that exceeded 10 % was in the high dose females, 240 mg/kag/day, and
these ¢ were 10.2% less than centrol animals. In the males the
difference was 6.6% in this treatment group. In the four dose groups,
with 13 weekly body weight measurements, the treated males were never
less than 92.3% cof controls and the temales were only 10% legs than
controls ir the highest dose aroup.

The sponsor stated "dosages = 30 mg/ka/day would likely rowouln dn
marked effects on homeostasis afrer long rtorm adminlsirat lon Docause

of decreased water consumption". This is very weakly supportad as Uhe
variabillity in the water consumplion was voery wronouncod. oo, ln Ui

mzle mlce, the week 12 measurement wads - 210 bt he week 0w +dh
and the week 11 was +48 3% J100 mid S aan SR CAT S S L B
treatment groulss wele Gbhoul SOV i weeerlt D S O T T
mg/kg/day and oRL0RE for tne o and DL e sver it Poavriir ae '

onlyv the lawest oo aroul Wed s D s

r”"u'! TYVET Loy - s LN BRI} R N L T
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Trter edld ey oory e T bl e
(il ber e
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ORAL CARCINOGENICITY STUDY OF TRAMADOL HCL
IN WISTAR RATS - 30 MONTHS

STUDY SITE:

REPORT #: DS-91%17 Accession No. 500,619 N
(V045 ,/1CR:p204) ; FO-TX 921, FO-PT Hha8A
(VOG1/NDA:pd44l)
DATE: February 1984 - September, 1984
GLP STATEMENT: {VO51/NDA: péBS)(VOSO/pBSB} The QA Unit of R.W.
Jormeon ERI found minor discrepancies from GLP regulations.
COMPOUND & LOT: tramadol HCL - batches #143 and #148

DOSE(S)Y: 0O, 7.5, 15.0 and 30.0 mg/kg/day in the drinling water. Stock

solution of tramadol HCL and the drinking-water solutions were
prepared twice weexly. The ot ability of rramadol in the drinking

wal ey was done retryospeatively by analyois of respective

concent rat tons alter 7 odays of  aloradgse ar roon temperature.
VEHICLE: T::.;:0 iidii wolen

ANIMALS: W:@otar oty

ERPEREE LSRR PERVAS TN U B K < A ¥ 11 1 W LUyl aroupss ana
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Resgults:

1. Survival: No treatment related effects.

Survival at 30 Months

Treatmentl control 7.5 mg/kg | 15 mg/kyg 30 mg/kg ,control
—ee e oo e
~—————————= S .
15/50 19/50 21/50 14/50 15/50
(30%]) [38%] [42%] [28%] {30%)]
22/50 15/50 18/50 18/50 16/50
[44%] (38%] [36%] [36%]h [32%]|
2. CLINICAL OBSERVATIONS: No treatment related effects on palpable
masses or clinical signs. Ophthalmoscopic, hearing and fecal

blood tests did not reveal any treatment related effects.

BODY WEIGHTS
(V048 /NDA:p009,012)

b
—
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Body Weights Dur.ag the Last Five Weeks of Testing
Dose (mg/kg) 4‘
- I‘quk r——"“_w-—-——r————-—*——-—r-'_———-r————___—“-“-—\ H
0 7.5 15 30 0 .
W———m
g1 126 454 430 408%* 4056%* 437
-5% -10% -11% -4%
| 127 456 436 414%* 411 * 444
' -4% -9% -10% -3% i
128 450 436 413 409 442
-3% -8% ~9% 2%
129 442 424 417 402 428
~4% -6% -9% -3%
130 444 424 405 403 430
-5% -9% -9% -3%
=_ _-—————————.—_————-—_-——___%-—-———-———*
¢l 126 282 274 294 271 292
' -3% +4% 4% +4%
127 282 280 298 278 296
-1% +6% ~-1% +5%
128 284 279 299 277 291
-2% +5% -2% +2%
129 278 275 390 278 287
-1% +8% + 0% +3%
&
130 276 277 297 273 294
+ 0% +8% -1% +7%

* Statis+tically significant according to sponsor (p<0.01)

Body weights of both males and females tended to be lower than
controls although there were no¢ significant differences between groups
during the final three weeks in the males and final 13 weeks in the
females. This reviewer and rhe statistician agree that there is no
significant difference in bocy weights. This is confirmed with the
calculation of “otal weight gain in each oroup by subtracting the
initial group weights from the terminal group weights and expressing
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this as percent of contrel group weight change:

Percent of Control Weight Gain

Dose (mg/kg}

15

30

- r T T
Male 96 . 90.9 90.6
Female 96 104.8 104 .8

2.2 Food and water consumption was occasionally higher in the
treatment groups of both sexes.

(52NN U2 B =R VY

Hematology:
Clinical Chemistry:
Urinalysis:

No treatment related
No treatment
No treatment related
Necropsy: Performed on all animals.
effects.

7. Histopatholcgy

TUMOR INCIDENCE

effects.
related effects.
effects.
No treatment related

(V45/p210)

Tumor type Dose (mg/kg/day)
.5 15
HemangiosarToma 2/200 2/63 1/61 3/100
(1%} [3%] [1.6%] [3%]
Renal mzsenchymal tumor g * 0/100 0/32 0/29 1/50
[2%]
Ovarian thecoma g 0/100 /34 0/33 2/50
(4%]
Hepatocellular carcinoma Q= 0/100 i/39 6/32 2/50
[2.6%)] {a%]
Hepatocellular carcinoma ad 3/100 0/41 0/39 0/50
[(3/%]
Thyreid fellicular g 1/100 1/32 1/29 2/50
adencma® {1%1} (3.1%] [3.4%] (4%
Thyroid fcllicular ¢ 6/100 3/32 1/33 0/50
adenoma? [6%] {(9.4%]) [3%]

No. tumors / No.

animals examined

s penign tumor of thyroid
Peto's Method

* gtatistically significant 1ncreasing doses:

(V45 /p221)
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The limited number of tumors does not allow satisfactory assignment of
causality. This reviewer agrees with the sta.istician's findings that
no significant increases in tumors were evident. Trend analysis was
not possible as only the control and high dose data were submitted.
However, the MTD was probably not tested.

MAXIMUM TOLERATED DOSE (MTD) .

At the highest dose there was no significant increase in mortality or
change in body weight, food or water consumption, or clinical signs.
The pharmacokinetics also indicated that the rodents had significantly
less exposure than the humans at the clinically relevant dose of 100

mg QID:

Relative AUC Values for Mice, Rats and Man

After Repeated Oral Dosing
tramadol ‘

dose dose AUC AUCrodent
(mg/kg) {(mg/M?) (ng.h/ml) | / AUChuman

mouse’ 30 (x3=) 50 329 0.089
rat’ 30 (x5.9=) 177 2727 0.741
man® (100/70) | (x37=) 529 | 3679 ;

1.43

a. DM-94301 (V1/1:3/30/94:p4-5) NMRI mice 30 mg/kg/day X 14 days
[tram{+)+{-)d+9/2]
b. wistar rats (v19/19:p0562) DM-92337 [tram(+)+(-)d+%/2] - 30

mg/kg/day X 14 days
¢. man DM-93314, 100 Q.I.D. for 29 doses (V01/0023)

In AUC values, the rodent exposures were less than the human expcsure
by factors from 0.089 to 0.579. This is much less than the 25X
increase stated as a general guidance.

Humang excrete about 25% of the tramadol unchanged in the urine and
mice and rats excrete conly about 1% unchanged. This provides the
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rationale for AUC comparisons of tramadol rather than the active
metabolite Mi. A comparison of the Ml AUCs was actually very similar
to tramadol in mice (510 ng.hr/ml). In the rat the M1l AUC was 1402
versus 835 ng.hr/ml in humans. A factor of about 2X greater. These
values are also far from the 25X ratio desired.

The MTD was not tested in the rat and it ig this reviewer's opinion
that this is also true for the mouse. The bicstatistician also found
that the MTD was not tested in the rats ( Biostat. Rev. 9/28/93).

METABOLISM:

The metabolic profile is qualitatively similar in rodents and
humans, as depicted on the following table(V60/p056) (V61/p25-
6£8,263-284) (Ve2/pl-26) :

Urinary Metabolites as Percent Total

Radiocactivity
Oral Rat human
Administration

DOSE (mg/kg) 34 30

No. / group 3 5
Tramadol 1.1 0.9
M1 11.9 9.1
M2 10.3 16.9
M3 1.2 9.8
|[M4 1.5 1.7
iIMS 14 .6 12.8
Mi-ccnjugate 17.3 10.5
M4 -conjugate 1.5 3.6
M5-conjugate 12.7 13.6
fraccion unknown 28.1 20.2

na = not available (V60/p056) .
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The metabolism is gualitatively similar in rats, mice and humans and
the renal excretlon amounts to about 90% in humans and 86% to 100% in
other species. As humans excretes about 25% of tramadol unchanged, the
romparison of AUC values based on tramadol are the most relevant to
the human situation.

Mutagenicity: .

Tramadol HCl was found to be negative in two SALMONELLA tests (Ames),
although the highest dose used, 1000 ug, was less than the 5 mg/plate
usually requested. In the CHO/HGPRT assay tramadol was negative at the
maximum dose of 5000 ug/ml. The Micronucleus Test was done in mice,
hamsters and rats. Although the results were negative in mice and
hamsters, the doses of 73 mg/kg i.p. and 57 and 144 mg/kg po in the
rats increased the number of polychromic erythrocytes with micronucleil
more than 100%, although none were marked as significant. Using the
means and standard deviations supplied, two differences were
significant at p<0.05 and one at p<".01. This was done using the
3tudent's "t", the cited method of analysis. The company was
questioned about the discrepancy, but has not yet responded. This was
addressed 11/28/94 and the company agreed that, in the males, tramadol
significantly increased micronucleus formation at 57 mg/kg po (p<0.01)
and 114 mg/kg po (<0.05) and 72 mg/kg ip (p<0.05).

In the Mouse Lymphoma, TR locus, the significant increases in mutation
frequency are shown 1n the following table.
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Viability and Mutation of L5178Y Cells after Treatment with
Tramadol in the presence of S9 mixture (V059/pl04)

Tramadol Mean % Survival Mean Mutant Fregquency
ug/mi {(x10*°)

625

20-~-MC 16 6 19 582**% § TR] ** TZ0***
*D< .05 **xp< .01 ***p<c 001

The three test series presented in the table above demonstrats the
mutagenic activity cf tramadol hydrochloride in a

mammalian cell line. This required the presence of the

activating +S9 mixture. The sponscr suggests that the metabolism
could have gone to the formation of formaldehyde, a known

mutagen. However, this was not measured, remains only

conjecture and does not remove the effec..

Summary and Conclusionsg:
MICE
There was a statistically significant increase in male hepatocellular

adenomas and female histiccytic sarcomas, although both are of limited
biological significance.

However, the MTD was not used, either in terms of survival, body
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welght, clinical signs or other homeostatic changes, associated
pathologies or AUC values in the pharmacokinetic studies. There were
no preliminary tests to determine an MTD and the post-hoc study, which
/as only submitted upon request, also did not support an MTD of 30

mg/kg.

RATS

In the rat study, no significant increases in tumors or

decreases in survival, body weight, clinical signs cor increases 1in
associated pathology were reported. Again, the AUC values in the rat
were less than the human AUC. These factors indicate that the MTD was
not used.

™

In conclusion, there appear to be no treatment related changes which
can justify the use of 30 mg/kg as the high dose in either mouse or

rat. As a result, the carcinogenic potential of tramadol, mutagenic
in two tests, has not been examined.

0 $,$.9,69996999.8$,8989930969,0$650$8$996289995599590$09.66928959.99.99.9.3.399,2,9,4

The above Carcinogenicity section was submitted to the Carcirogenicity
Advisory Committee - Executive Commmittee anc¢ the the Final Report is
attached as Appendix 1, two A.dendums as 2 and 3.

) 9.9.90.09900899.9.099.909996990.94 ) $.9.9.9.9.09.9.900.0.099.09.90900999099090999909090904

SUMMARY
OF TRAMADOL EFFECTS IN ANIMAL STUDIES

] Analgesic: parent molecule is a weak p-agonist and principal
metabolite, M1, is a strong p-agonist. Analgesic potency in rats
correlates with M1 blood concentrations.

] Arn inhibitor of serotonin and norepinephrine reuptake, but less
than some other opiates. Analgesia is not completely blocked by
naloxone. The sponsor cites the monoamine uptake inhibition as
contributing factor to analgesia, but no comparative studies done
with meperidine or methadone which are 10X as potent as uptake

inhibitors.
® Mild tolerance develcps in animals and only mild withdrawal
symptoms are evoked. Cross-tolerance is variable.
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. Will not substitute for morphine, at least 1in relieving GI
withdrawal symptoms.

| Relatively non-toxic, bu* lethality (cften respiratory
depression) s not counteracted by naloxone - which may increase
convulsions. Convulgsions arxce observed at high doses in rats,

mice, rabbits, dogs and monkeys and may develop at lower doses
upon chronic treatment.

™

o Acute toxicity is not organ specific, although convulsions and
CNS depression are common symptoms shared with other opiates.
The chronic toxicity was also centered on convulsions, without
specific organ toxicity except for some hepatic nuclear atrophy
at high dose in rats, 60 mg/kg.

° Hags no effect on fertility or fetal toxicity or development at
doses below maternal toxicity. No teratogenic effects were
observed. However, extra supernumerary ribs were observed in F1
mice, rats and rabbits after high maternal doses of tramadol.

. Has very limited mutagenic effects in viveo or in vitro. Is not
considered an actual mutagen.

° Was not carcincgenic in rats at the highest dose of 30 mg/kg/day.
In a 52 week study 1n mice at 30 mg/kg/day, tramadol did increase
the incidence of hepatocellular adenomas 1in male mice and
histiocytic sarcoma in the female mice. However, 30 mg/kg/day
may not have been the Maximum Tolerable Dose (MTD).

This review of the effects of tramadel HCL in animal studies has
provided no pharmacological/toxicological basis to prohibit 1ts use in
humans. The application is approvable, based on the preclinical

studies.
| mﬂ,,ii%f;:;;%gzi
aAJq?_

Harry M. Geyer, II11 Fh.D.

In consensus: gg&{%tﬁllZZZL&%igé[éé;il_r //QOJ/VJT‘

Peer Leader: William A. Coulter, Ph.D. ; Date
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CAC Executive Committee Final Report

Application: NDA 20-281

Division: HFD-007

Date: November 29, 1994

Reviewer: Geyer

Chairperson: Taylor

Members: Contrera, Defelice, Jean

Participants: Farrelly, DeGeorge -

The CAC-EC reviewed the carcinogenicity studies in rats and mice for
the R.W. Johnson drug tramadol.

Mice

NMRI mice were administered drug in drinking water (0, 7.5, 15, 30
mg/kg/day) for 24 months. Over the course of the study, there were no
signs of significant toxicity (e.g. no effect on survival, bkody weight
gain, clinical pathology parameters or histcpathology) except:
increased skin edema in low and high dose males and increased renal
arteritis in females. Statistically significant increases were
reported in hepatocellular adenoma in male mice (9/100, 6/50, 9/49,
i2/50) aild nistiocytic sarcoma in female mice (0/99, 0/37, 1/39, 3/49).
The Committee agreed that the hepatocellular adenomas in males and
histiocytic sarcomas in females were unlikely to be of bioclogical
relevance. The hepatocellular adenomas were withir the historical
incidence of the tumor. The rate of histiocytic sarcomas was low(6%)
in females and males showed a reverse trend with 4% incidence 1n the
controls.

When questioned about the adequacy of dose selection for the
carcinogenicity study, the Sponsor provided data from a 3 month
"exploratory " study in mice dosed at 30, 60, 120 and 240 mg/kg. 1In
this study, apparently drug-related effects were limited to: decreased
body weight 1in males(4-6% at 120-240 mg/kg) and females (10% at 240
mg/kg); and decreases in water consumption (>15% decrease relative to
controls for 6 or more weeks of the 13 week study) in high dose males
and ferales at 30, 60 and 240 mg/kg. Because the druy was administered
in drinking water, decreases in water consumption would decrease the
administered dose and could complicate the interpretation of the study.
The Sponscr argued that sustained decreases in water consumption could,
over the course of a 2 year study, result in marked affects on
homeostasis and therefore, the dose of 30 mg/kg/day represented the MTD
for drug administered in drinking water.

The CAC-EC agreed that additional informaticon was needed before a
decision could be made concerning the adeguany of dose selection for

the mouse studyv. The Committee recommended that the Sponsor perform
complete histopathology on all study animals in the 3 month exploratory
study and submit the data for review. (Originally, histology was
limited to the liver and kidneys from 5/10 contrnl and high dose
animales and arese lesions in all groups.! A final recomm=ndation on
the adequacy of dose gelection in mice {and validity of the study! will
e made atrer an evaluat ion of the requestad dala.



It is noted that the relative AUCs (rodent human) for the parent drug
at the high dose of 30 mg/kg tested in the carcinogenicity studies were
uite low and less than 1 in mice (0.09) and rats(0.74}.

Rat
Tramadol was administered to Wistar rats at 0-30 mg/kg/day for 30
monchs. There were no treatment-related organ-specific toxicities or

evidence on increased tumor incidence in the study. Significant
decreases (10-20%) in body weight in males and females over the course
of the study was the primary evidence that a maximum tolerated dose had
been utilized in the study. The CAC-EC agreed that this study was valid
and acceptable.

Recognizing the safe human use of the compound, marketed in foreign
countries for many years, and the lack of carcinogenic potential in an
acceptable rat study (and marginal mouse study), the CAC-EC recommended
that any repeat of the mouse study, if needed, could be performed
post-marketing. Some raised concerns about the positive activity of
tramadolin the mmuse lymphoma assay with activation. However, it
appeared that the compounds metabolism to formaldehyde in vitro, was a
reasonable explanation for this activity.

cC:

NDA 20-281

HFD-007/div file
/Geyer
/Jean

HFD-502/cac file
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ADDENDUM to Pharmacology Review of November 29,1994

submitted November 29,1994

CORRECTIONS AND ADDITIONS TO THE CAC SUBMISSION

Relative ~UT Values for Mice, Rats and Man

After Repeated Oral Dosing -
tramadoi“ dose dose AUC AUC roaent /
(mg/ }\Q_') (mg/MY) (ng. h/ AUCHumar
. mi)
mouse* 30 (x3=) 329 0.089
90 (0.06) "
{164)°*
rat? 30 (x5.9=) 2727 0.741
177 (0,799) 7
(2118)
man (100/70) {x37=) 36" 9 -
1.43 52.9
(26ﬂ9)

a. DM-94301 (V1/1:3/30/94:p4-5) NMRI mice 30 mg/kg/day X 14 days
[tram(+)+ (=) ¥/2]

b. wistar rats (V198/19:p0562) DM=-92237 f{tram(+)+ {—)JT+%/2] -
30 mg/kg/day X 14 days

c. ran DM-93314, 100 @.1.D. for 29 doses (V(G1/0023)

s. single dose of 100 mg (VO1/0622) in man and 30 mg/Kg 1in

rodents.

sr. Ssingle dose ratio

In AUC values, the rodent erxposur.:s weroe less than the human
exposure by factors from 0.089 Lo 0.741. Trss 1s much less than
the 25X increase stated as a qgeneral aguidance. The ratio values

do not change significantly when singie dose values are compared.

The half-life was about -2 hrs 1n the rodents and 6 hrs o in man.
This indicates that tne 08 days of administraticon to the rodents
was probably only revresentative ol multiple doses and not the

!
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steaty-state as seen 1n man.

ﬁ{é’ '*l )\Jﬁu 111 Ph.D. ﬂ

Harry M.
b _ ,/ . ' i : i
In concurrence B 7 AﬁJAAH = f,{nv» Aziij/(:(f'§9z |

"eer Reviewer Dou Jean ), pPh. date

cc
Addendum to NDA#20-281
HFD-007/Div. File
HFD-007/HMCeyer
HFD-007/Cmoody

HFD-~345

R/D Init by

F/T by HMGeyer

WPt ramaddl.cac
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ADDENDUM to Pharmacology Review of November 29,1884
sotnt ten: December 13, 1994

oo

oy neepenijcity Section)

Aol Larsen et tron et o s month mouse dose-ranglng study:

Thero wore 4 g iy deatihs, o control, one from 60 mg/kg/day and
ot from ZAar mag/ka/day arcup. Urethral plugs and blood .
1

coliection trouma were lictoeo an o causes of death., No death was
consadered treagtiment orelatoad,

Frivie male ardd female mice per treatment group were necropsied at
sty compiet ton oand the other four or five mice per sSex were
necropsioed twe days later.  Gross observations were recorded.  No
histopatholostesl obhaervations were associated with any

troeatment

The Tivers ans kidneys of 00 and 5% mice were examined for
histopatholoaroal chanaer 1t controls and nigh dose groups
(Za0mg/kag/dav . The lesron:, mainly mild inflammatory
infiltrates o widney and Drver, were considered spontaneous and

not treatment roepat e, ’
Yot e 277
Wi ﬂq ’

N _ . Harrj . Goyel, 117 Ph.P.
A\ i
: ) ’

o : ' & 4
Tro conocur oo Alé?ipXﬁffxl_Qé:dﬁjlémrﬁw _ JLLC; /é;/f’ifz
Pooer oeviowoer Do oJedn, PhLl. date

i
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HED=~007 /HMGover
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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

Date: June 15, 1994

From: Asoke Mukherjee Ph.D., HFD-007/102

Through: Phillip G. Vincent Ph.D., HFD-102
Subject: EA for Tramadol hydrochloride, NDA 20-281
To: Corinne Moody, HFD-007

The initial review for environmental assessment of above
mentioned NDA has been completed. Following recommendations and
comments Wwave been suggested by the reviewer.

For item #4:

1. Provide types of environment present around the German and
Delaware facilities. Also provide EPA certificates for each
incineration site. The emission from incinerators should meet
local, state and federal standards.

For item #5:

2. Provide list of chemicals used in the synthesis of Tramadol
hydrochloride with CAS # and physicochemical properties in this
section. Also provide a list of impurities for the synthesis of
Tramadol 1f known.

For iten #6:

3. Provide estimated amount of the dust that would be released
in the air and that would be washed into the waste water systen
from each manufacturing site in Germany, Delaware, Pennsylvania
and Puerto Rico for the drug substance per year basis for the
fifth year of production. If packaging materials containing
polyethylene and polypropylene used for packaging, storage of
drug products and any other waste are planned to be incinerated,
provide the emission of its pyrolysis products per year basis.
Provide state, federal and local standards for emission of these
products at each incineration site.

Also provide list of chemicals other than the drug substance that
would be released in the environment per year from the
manufacturing of the drug substance at German and Delaware sites,
and manufacturing of the drug product at the Spring House and
Puerto Rico siles. Type of control institutionalized to minimize
environmental exposure of these chemicals need to be discussed.
Provide copy of certificates to substantiate the environmental
safety for plant according to the state, local and



NDA 20281

Page 2
federal authorities.
For item #8:
4. Subacute toxicity of tramadol base in earthworm need<to be

determined for predicting its impact in scil and terrestrial
environment.

For item #9:

5. Provide a list of chemicals and packaging materials to
justify that none of these would have any effect on the
endangered species.

For item #1l1:

6. All solid waste and plant washing from the manufacturing of
the drug substance and the drug product should be incinerated for
avolding aqueous and terrestrial effect of Tramadol. This
reccmmendation has been made with the consideration that Tramadol
would degrade slowly in the environment to generate anisole and
other products that may have environmental impact. Beside this
possibility, inhibitory effect of Tramadol on microorganisms may
be detrimental to the envircnment.

For itenm #12:

7. Provide academic qualifications of the preparer in this
section also.

For item #15:

8. Identify which charts and appendices would be considered as
confidential documents and list them separately in this section.

Endorsements:
-

. hg /&’ .

HFD-007/102 Asoke Mukhaerjee, Ph.D.
Pharmacologist ' :
2
HFD-102/ P.G. Vincent, Ph.D. G;
8 1994
C.C Original NDA 20-281 JUN ¢
EA file

Divisional file/ HFD-007
Supervisoly Chemist/ HFD-007

20281E00.LAM
F/T AM



¥R ASENSITIVE* **
REVIEW
OF
ENVIRONMENTAL ASSESSMENT
FOR

NDA 20-281

ULTRAM® (Tramadol Hydrochloride) Tablets

50 and 100 mg

HEFED-007 REVIEW DIVISION
CENTER FOR DRUG EVALUATION AND RESEARCEH

HFD-102

DATE COMPLETED: December 8, 1994



EA Review #2, NDA 20-281 Page 2

ENVIRONMENTAL ASSESSMENT

1. Date:

NDA submitted: ?
EA review #1: 06/14/15%4
Deficiency letter: 08/10/1994
EA revised: 11/02/1994
Consult to HFD-102 11/22/1594
~- Assigned: 11/30/1994
Telecon: 12/02/1994
Response/Telecon: 12/02/13994

CSO: Corinne Moody
2. Name of applicant/petitioner:

The R. W. Johnson Pharmaceutical Research Institute
3. Address:

Welsh & McKean Roads
Spring House, PA 19477-0776

RESPONSE TO DEFICIENCY LETTER CF August 10, 1994:

Note: The company has submitted a complete copy rf the EA. Only
those sections which have been revised have been reviewed as the
remaining information was reviewed by Dr. Mukherjee on June 14,
1934,

Note: The environmental assessment has deleted reference to
manutfacture of the drug product at the Spring House, PA
facility. The company states thatéhe NDA was amended
cn 1/20/1994 to delete this manufacturing facility.
this was confirmed by Corinne Moody of HFD-007
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For

1.

Ttem #4:

Provide types of environments present around the Germaa and
Delaware facilities. Also provide EPA certificates for each
incineration site. The emission from incinerators should
meet local, state and federal standards.

RESPONSE: The types of environments have been provided for
the German and Delaware facilities. The EPA
certificates have been provided. Adequate.

For item #5:

-
P

For

Provide list of chemicals used in the synthesis of Tramado!l
Hydrochloride with CAS # and physicochemical properties in
this se=tion. Also provide a list of impurities for the
synthesis of Tramadol if known.

RESPONSE: The list of chemicals used in the synthesis with
CAS #'s and physicechemical properties arc
included in Appendix C. Adequate. The impurities
with specifications are provided in the non-
confidential section. Adequate. This should be
redacted from the public EA.

ltem #6:

(1) Provide estimated amount of the dust that would be
released in the air and that would be washed in to the waste
water system for each manufacturing site in German,
Delaware, Pennsylvania and Puerto Rico for the drug
substance per vear basis for the fifth year of product i,
(2) If packaging materials containing polyethylene and
polypropylene used for packaging, storage of drug proc.ats,
and any other waste are planned to be incinerated, provide
the emission cof its pyrolysis products per year basis. (3)
Provide state, federal and local standards for emission of
these products at each incineration site.

(4) Also provide a list of chemicals other than the drug
substance that would be released in the envircnments per
year from the manufacturing of the drug substance at German
and Delaware sites, and manufacturing of the drug product at

the Spring House and Puerto Rico sites. (5) Type of control
institutionalized to minimize environmental exposure of
these chemicals needs to be discussed. (6} Provide copy of

certificates to substantiate the environmental safety for
Nermaco plant according to the state, local and federal
authorities.
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For

ey

For

RESPONSE
(1) The quantities are provided. All wastewater is
collected and incinerated. No -air emissions are

expected at the German or Delaware facilities, 1.5
kg/year at Puerto Rico. Adequate.

(2) The kg’s of packaging material are provided. They
provide information to support that pyrolysis products
are not an issue.

{3) Regulations vary from state to state but many require

the emissions of par iculates and acid emissions be

centrolled. A summary of the emission requirements is
provided in appendix P. The typical emission controls
are stated. All incinerators used meet regulatory
requirements. Adeguate.

{4) The expected emitted substances are provided.
Adeqguate.

{5} Bag filters, scrubbers or condensers and spill
prevencion diking are used at the drug substance
manufacturing plants. Fabric bag dust collectors and
dry clean-up procedures prior to eguipment washing
limits the emissions at the drug product manufacturing
facility.

(6) Current permits for the Normaco facility are vrovided.

ltem #8:
Subacute toxicity of tramadol base in earthworm needs to be
determined for predicting its ilmpact in soilil and terrestrial

environment .

RESPONSE: If all Tramadol hydrcechloride were to adhere to
sludge, the concentration in the sludge would be

about ) and the
mg tramadol as the base/kg. The test
method followed Toxiclty is not

indicated. Adequate.
item #9:

Provide a list of chemical and packaging materials to
justafy that none of these would have any effect on the
endangered species.

RESPONSE: The list of chemicals and identification cf
packaging material 1s provided. Adequate. The
usage and  disposal practices will ensure that
there will be no i1mpact on endangered species.
Adeqgquate .
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For item $#11:

b. All solid waste and plant washing form the manufacturing of
the drug substance and the drug product should be
incinerated for avoiding aqueous and terrestrial effect of
Tramadel. This recommendation has been made with the
consideration that Tramadol would degrade slowly in the
environment to generate anisole and ocher products that may
have environmental impact. Beside this possibility,
inhibitory effect of Tramadol on microorganisms may be
detrimental to the environment.

RESPONSE: The pharmaceutical solid wastes and cleaning residues
containing cramadol will be isolated and incinerated,
~ where possible, to avoid environmental impact.
Adequate.

For item #12:

7. ?rovide academic qualifications for the preparer in this
sectlion also.

I RESPONSE: The information is provided. Adeguate.

For item #15:

8. Identify which charts and appendices would be considered as
coniidential documents and list them separately in this
section.

RESPONSE: The contidential apvpendices have been identitfied.
Appendix B, D, J and K must be non-contidential.

Comments:

Oon 12/2/1994, Dr. Horowitz was contacted and asked to confirw the
locations ot use of the product and to label Appendices B, D and
J as non-contidential appendices. This information was FAXED on
December 2, 1994.

Corinne Moody confirmed receipt of the otficial copy and also
confirmed that the NDA was amended to delete the Spring House PA.
Facility on 12/08/1994.
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FINDING OF NO SIGNIFICANT IMPACT

NDA 20-281

ULTRAM®
(Tramadol Hydrochloride)
Tablets

The Focd and Drug Administration (FDA) recognizes the National
Environmental Policy Act of 1969 (NEPA) as the national charter
for protection, restoration, and enhancement of the environment.
NEPA establishes policy, sets goals (section 101), and provides
procedures (section 102) for carrying out the policy.

Environmental information is to be available to the public and
the decisionmaker before decisions are made about actions that
may significantly affect the quality of the human environment;
FDA actions are to be supported by accurate scientific analyses;
and environmental documents are to concentrate on timely and
significant issues, not tc amass reedless detail.

The Food and Drug Administration, Center for Drug Evaluation and

search has carefully considered the potential environmental
impact of this action and has concluded that this action will not
have a significant effect con the guality of the human enviro.ment
and that an environmental impact statement therefore will not be
prepared.

In support of their new drug application for ULTRAM®, R.W.
Johnson Pharmaceutical Research Institute has conducted a number
of environmental studies and prepared an environmental assessment
in accordance with 21 CFR 25.3laf{a) (attachad) which evaluates
the potential environmental impacts of the manufacture, use and
disposal of the product.

Tramadol hydrochloride is a synthetic opiate agonist analgesic
drug which is administered orally for management of pain in
humans. The drug substance will be manufactured at

' The
drug product will be manufactured by McNell Pharmaceutical
Company, Dorado, Puerto Rico. The finished drug product will be
used in hospitals, c¢linics and by patients in their homes.

Chemical and physical testing results indicate that the product
would most likely be restricted to the aquatic environment with
no appreciable partitioning into the atmospheric or terrestrial
environments. The product does not rapidly biodegrade under
aercbic conditions or photodegrade in the aquatic environment.




As Tramadol hydrochloride igs expected to persist in the
environment for some time, the acute toxicity of the compound was
characterized. Acute static toxicity studies in Daphnia magna
and bluegill sunfish (Lepomis macrochirus) and a subacute
toxicity stucdy in earthworms (Lumbricus terrestris) were
conducted. The data indicates that the drug substance is not
toxic to the organisme at concentrations .of at least 4 orders of
magnitude greater than the maximum expected environmental
concentration (MEEC}.

Microbial inhibition studies indicate that environmental
microorganisms are not inhibited at concentrations of at least 4
orders of magnitude greater than the maximum expected
environmental concentration {(MEEC).

Disposal of the drug substance may result from out of
specification lots, production waste, discarding of unused or
expired Product, and user dispcsal of empty or partly used
product and packaging. Pharmaceutical waste generated at

and McNeil Pharmaceutical Company will
be disposed of by incineration where possible. In the United
States, returned or r>jected drug product will be disposed of at
a licensed incineration facility. At U.S. hospitals and clinics,
empty or partially empty packages w:ll be dispored according to
hospital/clinic regulations. For houme use, empt,/ or partially
empty containers will typically be disposed of by a community’s
solid waste management system or in a sanitary landfill while
some unused drug may be disposed of in the sewer system.

Adverse effects are not anticipated upon endangered or threatened
species or upon property listed in or eligikle for listing in the
National Register of Historic Places.

The Center for Drug Evaluation and Research has concluded that
the product can be manufactured and used without any expectea
adverse environmental effects. Precautions taken at the sites of
manufacture of the bulk product and its final formulation are
expected to minimiz:» occupational exposures and environmental
release. Grinenthal GmbH has received authorization from the
appropriate authorities to operate the plant and has provided
certification that operation is in accordance with applicable
German environmental regulations.
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1.0 DATE

February 1, 1993
(Revised November 2, 1994)
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2.0 NAME OF APPLICANT/PETITIONER

The R.W. Johnson Pharmaceutical Research Institute
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3.0 ADDRESS

Welsh & McKean Roads
Spring House, PA 19477-0776

01 0006
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4.0 DESCRIPTION QF THE PROQPQSED ACTION

4.1 Need for Action

We are requesting the approval of an application for the manufacture of
ULTRAM® tramado! hydrochloride 100 mg and 50 mg tablets. Tre.i.adol
hydrochloride is a synthetic opiate agonist analgesic to be marketed to
the management of pain in humans.

g

4.2 Manufacturers of Drug Substance

will be preparing drug substance using the same syntr~ ‘¢ steps. The

addresses of the drug substance inanufacturers are provided below.

4.2

4.2.1.1 Plant Address

01 0007
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4.2.1.2 Administrative Addresg

4.2.1.3 Grianenthal Drug Master File information
A complete description of the synthesis of tramadol
hydrochloride, along with a certificationn of compliance with
Germany's environmental laws, is provided in
Type Il Drug Master File (DMF) No. , which was
. submitted to the FDA on August 5, 1992.

4.2.2

4.2.2.1 Plant Address

01 0008
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>
4.2.2.2 Adminigtrative Address
Johnson & Johnson
410 George Street
New Brunswick, New Jeiscy 08801-2023
4223 _ Dryg M r File Information
~ A complete description of the synthesis of tramadol

hydrochloride, along with an assessment of environmental
impact, as conducted by . is provided in their
Type Il Drug Master File (DMF) No. , which was -
submitted to the FDA on August 7, 1992.

4.3 Names and Addresses of Manutacturers of Drug Product

McNeil Pharmaceutical Company
Kivi 0.8, Route 698

P.C. Box 710

Dui- PR 00646-0710
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4.4 Usage and Disposal

Tramadol hydrochioride  tablets will be used by individuals
throughout the United States.

Returned and rejected tramadol hydrochlcride tablets will be sent to
incinerators that are designed to treat waste pharmaceuticals. The
incinerators used by McNeil Pharmaceutical are operated at
temperatures in excess of 1500°F and have gas residence times
greater than one second. In addition, the incinerators are equipped
with air pollution control scrubbers and bag filier houses. These
controt equipments remove acid vapors and particulates that may
he generated as by-products of incineration. All are permitted by
their respective enviro'nmental regulatory agencies to treat
pharmaceutical wastes, such as tramadol hydrochloride and

packaging.

Incinerators used by McNeil Pharmaceutical in the past inciude

ones that are operated by
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4.5

7

Type of Envirgnment Present an lacent Manut ring an
Disposal Locations

The Delawatre facility is iocated on the banks of the Christina River,
in a light industrial area adjacent to a residential neighborhood, in
Witmington, Delaware, U.5.A. Wilmington is in a coastal area of

low rolling hills with a temperate climate.

There are no incinerators at the facility. All hazardous
waste sent off-site for incineration i1s directed to EPA permitted

facilities listed below:

Certifications tor their operation are provided in Appendix A. The
incinerators are capable of treating a wide range of hazardous and
rnon-hazardous waste while complying with emission limits set for

them in their permits.
The German facility, owned b .is located in the

The production plant for tramado! hydrochloride occupies an area
¢t 391 square. meters within a total company area of 120,000
square meters. The topography around the plant is fiat to hilly and

the climate is temperate.
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)

4.5 Type of Environment{ Present and Adjacent Manufacturing_and Disposatl

Locations Continued

Three waste s..eams are generated from manufacturing tramadol
hydrochloride:

A) Aqueous waste containing solvents and organic residues

B) Industrial wastc water (cooling and/or cleaning water)

C) Pharmaceutical waste

The waste streams A and C are incinerated. Waste stream A is
collected in a separate storage tank. Disposal of this waste stream
is performed by specialized companies authorized by the local

government, the Waste stream C is aiso

disposed by authorized companies with the permission of the local
government. The emicsions from the incinerators meet federal
(German) standards. Waste stream B is collected in a separate
basin for industrial waste waters. After neutralization, the industrial
waste water stream is combined with sanitary water and reieased
to the local sewage plant. " is authorized by the
German governmein to synthesize tframadol hydrochloride and is
able to comply with Germany's environmental laws. The

certification of compliance is provided in Appendix B.

The McNeil Pharmaceutical Company facikity in Puerto Rico is
located in a commercial and residential area, in a fiat to hilly region

on the north coast of the island. The climate is tropical.

01 0012
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P

4.5 Type of Environment Present and Adjacent Manufacturing and Dispgsal
Locations Continued

The incineration facilities that have been used tor the disposal of
returned or rejected products are located in New Orleans, Ohio,
South Carcolina and New York. These incineration facilities are
usually located in rural or commercial areas. The terrain
i surrounding these tfacilities varies from flat to hilly. Certifications tor

ttiewr operation are provided in Appendix A.

01 0013
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7z
5.0 IDENTIFICATION OF CHEMICAL SUBSTANCES THAT ARE SUBJECT TO

THIS PROPOSED ACTION

5.1 Active Ingredient

The active ingredient 1s tramadol hydrochioride (CAS Registry Number:
36282-47-0)

~5.1.1 Chemical Name

(+ /-)—cis-2-[Dimethylamino)methyl]-1 -(3-methoxyphenyl)-
cyclohexar =l Hydrochloride

TRy 5.1.2 Strug Qrg' F! !rrnulé

L
+Cl
"o Q CHy
N-v
CH‘." \cﬂa

3.1.3 Molecular Formula

CieH2sNO, - HCI

5.1.4 Molecutar Weight

263.37/299.84

01 0014
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4

5.1.5 General Properties

£

A list of chemicals used in the synthesis of tiamadel .*‘uydrr-,:c;-_'lzc;ride
with CAS number and physicochemical pioperios 15 provided in
Appendix C. '

The following is a list of known impurities for the syn_;.hésis of

tramadol with acceptable limits for each:

IMPURITY

i
,g
5

Tramadol hydrochloride drug substance was evaluated for the
tollowing physical and chemical properties: organoleptics,
crystallinity, thermal properties, hygrodynamics, dissociation (pKa)
‘and partitioning, solubility, and solid state and solution stability.

The results of these evaluations are summarized below and in the
Data Summary Chart in Appendix D. For a more complete
discussion of these resu _, please refer to Appendices E, F, G, and
H of this Environmental Assessment. The reports in Appendices E,
F. and G were also provided in Attachments 3, 4, and 5 of the
Chemistry, Manufacturing and Control (CM&C) Section.

01 0015



Chemistry, Manufacturing, ana Centrols intormation - Environmental Assessment

5.1.5.1 Qrganoleptics

Tramadol hydrochloride is an odorless, bitter-tasting, white crystalline

powder.

5.1.5.2 Crystallinity

Tramadol hydrochloride is monotropic.

5.1.5.3 Thermal Pr i

The capillary meiting range is between 180.2°C and 182.0°C. The
heat of melting is between 26.5 and 28.6 cai/g.

5.1.5.4 Hygrodynamics
Tramadol hydrochloride is neither hygroscopic nor deliquescent.

5.1.5.5 Dissociatipn and_Paritionin

The pKa determined by potentiometric titration and regression
modeling is 9.41 at 23°C. The n-octanol/water apparent partition
{distribution) coefficient at pH ca. 7 is 0.189 at both 23 to 24°C and
at 37°C. After correction for dissociation, the calculated true log (P)s
are 1.35 at 23 to 24°C and 1.83 at 37°C.
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5.1.5.6 Solubility

The solubility of tramadol hydrochloride exceeds 200 mg/mlL
(expressed as tramadol free base) in water, pH adjusting solutions
and aqueous butffers in the pH range 0.86 to 7.72. A solution in
water containing 245 mg/mL has a pH of 5.30.

5.1.5.7 Solid-state_and Solution Stability

e

Accelerated degradation studies were conducted with tramadol
hydrochioride to determine the solid-state and solution stability of the
drug substance and its route of degradation. A detailed report of
these studies is provided in Appendix G.

Tramado! hydrochloride. drug substance in the sofid-state
demonstrated excellent stability under conditions of extreme stross.
No degradation was observed when tramadol hydrochloride soiid
was irradiated with 300 nm light for two months, nor was any
degradation observed when tramadol hydrochloride solid was kept
tor two months at 100°C and 200 psi oxygen. Photo-degradation of
tramadol hydrochloride aqueous solutions occure atter exposure to
either high intensity 300 nm light (five hours} or with long exposure
(two months) to high intensity visibie light. Two products are formed
when tramadol hydrochioride is degraded in water by light. These

products are anisole and dimethvlamirocyclohexanone (DMAC).
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5.1.5.7 Solid-state and Solylion Stability continued

Agueous sotutions of tramadol hydrochloride were exposed to natural
suniight tollowing the prccedures in FDA Technical Assistance
Document 3.10. It was determined that sunlight does have a slight
degradation effect. With an ambienttemperature range between 5.0
and 45.3°C, tramadol hydrochiloride has a total sunlight exposure
half-lite ot 227, 329, and 36.2 days at pH 5, 7, and 9, respectively.
A detailed report of this study is provided in Appendix H.

01 0018
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5.2 Inactive Ingredients

Material Safety Data Sheets for all ingredients are provided in Appendix |
of this Environmental Assessment.

01 0019
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5.3 Packaging Material

Opaque high density polyethylene bottles with polypropylene enclosures:
Aclar® unit-dose blisters with aluminum foi! and paper backing materials:

paperboard cartons and corrugated boxes for secondary packaging.

01 0020
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6.0 INTRODUCTION OF SUBSTANCES INTO THE ENVIRONMENT

6.1

Manutacturing of Drug Substance

As sidated in Section 4.0, the drug substance is manufactured at
Both companies will submit assessments of
the environmental impact relating to the synthesis of tramadol
hydrochloride in their respective Type Il Drug Master File (DMF).

Both manufacturing locations are able to maintain compliance with their
respective permit standards with the production of tramadol hydrochioride.
A compliance statement fron is included in Appendix J.
Appendix K includes a letter from the

Aachen to certify tha is permitted to produce tramadol

hydrochloride atits facility under the current applicable environmental laws

6.2

of the Federal Republic of Germany.

Manutacturing of Drug Product

Tramadol hydrochloride is not listed as a hazardous waste under the EPA
Resource Conservation and Recovery Act (RCRA) of May 19, 1980, as

amended.
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6.2.1 Qverview

A flow chart showing the sequence of operations regarding the
manufacturing of tramado! hydrochloride tabiets is shown in Figure 1
on the following page.

6.2.2 Transportation and Storage

The raw materials for manufacturing the tablets are transported to
the site from various suppliers. Materials are transported an4 stored
in polyethylene bags. The polyethylene bags are protected against
damage during handling by eaclosure in a fiber drum with a metal or
o plastic cover and lockrim, or a corrugated box, or some other rigid
outside protective cover. Storage is in a dry area. No raw material

is introduced into the environment during transgortation and storage.
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6.2.3 Chemical Weighin

All solid materials used in the process are weighed in an enclosed

room.

Dust generated in the operation is controlled at the point of
generation and collected in fabric bag dust collectors. Such filters
have over 99.9% efficiency in removing the entrained dust from the
il inlet air. The clean air is exhausted into the environment. Fabric
filter systems at the McNeil Pharmaceutical facility at Dorado, PR are
covered under air discharge permits issued by the appropriate
regulatory agencies. Copies of the air permits are provided in
Appendix L of this environmental assessment. Manutacturing
tramadol hydrochloride tablets is allowed undar the existing air

pernut standards.

6.2.4 Granulation, Compression, Coating ang Printing

inthe granulation, the ingredients are screened, blended, granulated
and dned. These batches are tabletted using tablet comp/ession
equipment. The tablets are then coated with an aqueous-based
coating. The coated tablets are imprinted with the product name and

other identification, it applicable.
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6.2.4 Granulation, Compression, Coating ang Printing continued

The process details are described in Appendix M of this
environmental assessment. Dust generated from all operations or
transfers is captured at the source and is collected in the previously
reterenced dust collectors and filters. The filters are cleaned, and
the waste handled as a non-hazardous waste, based on the EPA
Resource Conservation & Recovery Act (RCRA) of 1980 as
-~ amended. The solid waste is either landfilled or incinerated in

permitted tacilities.

Dry-cleanup methods such as vacuuming and wiping are used to
minimize any drug materials fuing to sewer. Wastewater is
generated from equipment and facility cleaning. Wastewaters trom
the production site in Dorado, PR goes to off-site publicly owned
wastewater treatment plants. At the Dorado, PR facility, alt of the
tacility’'s wastewater is neutralized and biologically treated on-site
before being discharged to the city of Dorado’s wastewater treatment
plant. Treated effluent from the treatment plant is discharged into a
tresh water river. Copies of the wastewater discharge permit for the
Dorado, PR tacility are provided in Appendix N of this environmental
assessment. Manufacturing tramado! hydrochloride tablets is

allowed under the existing wastewater permit standards.
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6.2.5 Packaging

The drug product many be packaged in unit dose blisters or
in opaque high-density polyethylene (HDPE) containers with

polypropylene closures.

No drug product is expected to be discharged to air or water as a
resuli of the packaging process. Rejected packaging materials are
incinerated or landfilled in permitted faciiities. As recyclers of
plastics and paper products become availabie, McNeii
Pharraceutical will seek ways to conserve natural resources by
sending rejected packaging materials to approved and permitted

recycling facilities.

6.2.6 Warehouse and Distribution

No drug product is expected tc be discharged to air or water as a
result of the warehouse and distribution process.

Any products returned to the distribution ‘varehouses will be
destroyed at permitted incineration facilities.
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r
6.3 Summary - Tramadol Hydrochloride Introduced to the Environment as g
Result of Tablet Manutacturing

6.3.1 Production Level Basis

Based on projections kg/year is the maximum annual amount
of the active drug to be produced in the first five years foliowing
product introduction‘”.

To assess the daily emissions, we can assume a maximum of two
baiches per day. Each batch contains of tramadol
hydrochloride. Batch yields are typically greater than 96%. This
results in less than of tramadol hvdrochloride being lost to the

environment from all aspects of the production of each batch.

6.3.2 Air Emissions

Ot the estimated  _ of tramadol hydrochloride lost per batch, it is
projectedthat  ~ is sent to fabric bag dust collectors.” The dust
collected is packaged for disposal as a non-hazardous waste. Such
dust collectors have over 99% capture efficiencies, meaning thatless
than 0.005 kg of tramadoi hydrochloride is discharged into the air

environment per batch produced.

Tramadol hydrochloride is non-volatile. This is confirmed by
calculations in Appendix O "Vapor Pressure Calculation.”
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6.3.3 Water Discharges

itis expected that of tramado! hydrochioride per batch would

@ The material

be lost in equipment or lost during material transfer.
iIs vacuumed and packaged for disposai. Using dry clean-up
technigues, we expect that close to all of the tran:adol hydrochloride

lost in equipment or lost during material transter would be captured

tor disposal as a solid waste. As a worst case scenario for

- wastewater discharge, we can assume that 1% of the of
tramadol hydrochioride or ~ is washed into the sewer during
equipment cleaning. Atthe manutacturing location, the wastewaters
flow to publicly owned wastewater treatment works (POTW). The
POTW has secondary biological treatment to remove dissolved
organics.

6.3.4 Discharge to Land

It is expected that an average of about 2 kg of tramadol

hydrochloride per batch would be rejects and would be disposed as

solid waste.”” Total solid waste includes the Kg from dry
clean-up, Kg from dust liiters, and this from rejects.
Theretore, Kg active/batch or abou  Kg active/batch would be

disposed as solid waste. Solid wastes trom manutacturing, returned
goods, and reject products are sent to incinerator sites that have
been approved by governmental agencies. The residues irom the
incinerator tacilities and any non-burnable materials are landfilled at
government approved sitos. Normally, no tramadol hydrochloride is

released to the land as a result ot tablet manutacturing.
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6.4

6.5

Relegses With Use

Tramadol hydrochloride is expected ic enter the water environment as a
result of use. The maximum expected emitted concentration (MEEC) is

calzulated below: ®

Parts per million (ppm} in environment = A-B-C-D-E-F

where:
A = pounds/year product
B = year/365 days
C = day person/150 gallons
D = 1/{246 million persons-poputation of U.S.)
E = gallons/8.34 pounds
F = one million
Using _ j tramadol hydrochlicride per year, the parts

per millon in environment is calculated to be 0.0007 ppm. Tramadol
hydrochloride will most likely be present in the water, rather than the air

or soil environment.

ncentration of tram | hydrochtori in_th il an rrestrial

ey

nvironmen n all ot the tram i hvg:

sewage treatment siudge

“hinsida haing in the

Based on the octanol/water coetficient and water soiubility, we believe that
tramadol hydrochioride will be in the water companment; however, as a
worst case scenario, we will calculate the concentration ot tramado!
hydrochloride in the soil and terrestrial environment based upon ali ot the

tramado! hydrochloride being in the sewage trearmeni piani siudge.

e Y
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>

6.5 Concentration of tramadol hydrochioride in the soil and terrestrial
vironmen n all of th m rochloride being_in the

sewage treatment sludge Continued

Assuming that Kg/person/day of wet sludga is pro'uced™ and using the
numbers from Section 6.4, the pound of tramadol per pound of sludge is:

__ _ksyamadolHG), Year— , dey-persen— , Ka-, S populaton x 107 ramadol HCI
yoar 365 days O.ddkgsiudgc 2.2 246x10° persons sludge
In terms ot pants per million, this becomes: pants tramadoi HCI

10° parts of sludge

Therefore, as a warst case scenario, if all of the tramadol hydrochloride
used were to be adhered to sewage treatment plant sludge, the
concentration in the sludge is estimated to be about 0.93 parts per million.
Because of the high water solubility of tramadol hydrochlciiue, we do not
believe that the 0.93 p~ - concentration in the sludge would be reached.
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>

6.6 Estimated amount of dust that would be released into the air and tha,

would be washed into the waste water system from each manufacturing
site in Germany, Delaware, Pennsylvania, and Puerto Rico

ANNUAL AMOUNT OF T L INSTH YEAR OF PRODUCTION
SITE AR WASTEWATER TREATMENT
QOrtho-McNeil
Spring House, PA'
Ortho-Mciieil Kg/year - worst case,
Dorado,Puerto Rico : however, this material will be
isolated and incinerated where
possibie.

The NDA was amended on 1/20/94 to delete Spring House as a
manutacturing facility.
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6.7 Discussion of Packaging Material Digsposat
PACKAGING MATERIALS ESTIMATED AMQUNT USED N 5TH
YEAR OF PRODUCTION {Kg or pounds)
1)
2)
3)
4). _
~5) -

At the manufacturing facilities, paper and cardboard packaging materials
are generally sent to recyclers. Recyclers for plastics such as high
density polyethylene (HDPE) and polypropylene (PP} are also used when
they are available. If the maternials were incinerated, the emission
products from the combustion process would be mostly water and carbon

dioxide. A discussion of incineration is proviaed below.

The typicai commercial incinerators for waste disposal will completely
oxidize the waste at temperatures over 1500°F and hold the gases at
residence times ot 0.5 to 2.0 seconds. The theoretical combustion

products are generaliy estimated as follows®:

» All chioride converts 10 hydrogen chloride, HCI

« All carbon converts to carbon dioxide, CQ,

« All sulfur converts to sulfur dioxide, SO,

« Alkali metals convert to hydroxides: sodium to sodium hydroxide
(2Na + O, + H, — 2NaOH) and potassium to potassium
hydroxide {2K + O, + H, — 2KOH)

* Nonalkali metals convenrt to oxides : copper to copper oxide (2Cu
+ O, —»2Cu0), iron 10 iron oxide (4Fe + 30, — 2Fe,0,).

« All nitrogen from the waste, fuel, or air will take the torm of a
diatomic molecule; i.e., nitrogen is present as N,.
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6.7 Discussion of Packaging Material Disposal Continued

Pyrolysis, the degradation of carbonaceous material in the absence of
oxygen, or air, upon the application of heat, is gencrally not a
predominate mechanism used to destroy waste in commercial
incinerators. Combustion, the drgradation of materials at greater than the
stoichiametric amount of oxygen, is the mechanism which predominates.

- Regulations in many states require that the emissions of particulates and
acid yguases be controlled by incinerator facilities. Particulates are
controlled by cyclonic separation, bag filters, and/or wet scrubbers. Acid
gases are controlled by wet scrubbers using caustic soda (NaOH) or liivie
(Ca (OH),). For example, hydrogen chloride (HCI) scrubbing would yield

sodium or calcium salt and water as by-products:

HCIl + NaOH — NaCl + H,0
2HCI + Ca(OH), — CaCl, + 2H,0

The ircineration of packaging materials containing polyethylene,
polypropylene, paperboard, drug products and other wastes would yield
mostly water vapors, carbon dioxide, nitrogen and trace amounts of
hydrogen chloride and sulfur dioxide. Tne hydrogen chloride and sulfur
dioxide would bz turther controlied by wet scrubbers. All incinerators
used for the disposal of waste meet requlatory requirements. State
standards for incinerators vary from state to state (summary provided in
Appendix P). Based on the chemical components of the packaging
materials and other wastes generated from the manufacturing sites of
tramadol hydrochlo}ide, it is not expected that incinerator sites will have

any problems in combusting these materials.
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6.8 Other Substances Emitted into the Envirponment

During the manufacturing of the drug substance at the German and
Delaware sites, volatile organic compounds and non-volatile dusts may be

emitted into the air. The list of compounds are provided in Section 5 and

Appendix C. It is expected that no more than of volatile
substances are volatized per of tramadol hydrochloride
produced®. Based on pfojections, Kglyear is the maximum

— annual amount of tramadcl hydrochloride to be produced in the first five
years following product introduction. Therefore, about Kg of volatile
substances/year will be released into the exhaust air. The exhaust air of
the reactors is filtered by scrubbers and/or condensors. Bag filters are
used tor control ot dust and pariiculate emissions. In the case ot the

facility, the facility is permitted by the German government to
manufacture tramadol hydrochloride. A statement of compliance is

provided n Appendix K.

At the facility in Delaware. the environmental emissions are
controlled by condensors, bag fiers, and scrubbers. The emission
contro!l equipment and the processed are governed by the Delaware
Department of National Resources and Environmental Conservation
(DNREC). Copies of the permits for the piant are provided
in Appendix Q and Appendix N.

in addition 10 the control equipment, bcth

facilities have spill prevention diking to ensure that spills do not
contaminate the environment. The production employers are trained at
least annually or: how to prevent hazardous spills and to reduce the

generation of waste.
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6.8 Qther Substances Emitted into the Environment Continued

During the manufacture of the drug product, inactive ingredierts can also

be released to the air filters or cleaned to the sewers. These tngredients

It is estimated that less than Kg of inactive ingredients are lost to the

environment from all aspects of the production of each batch.

Ot the estimated Kg of inactive ingredients lost per batch, it is
projected that Kg is sent to fabric bag dust collectors. The dust
collected is packaged for disposal as a non-hazardous waste. Such dust
coliectors have over 99% capture efficiencies, meaning that less than

Kg of inactive ingredient is discharged into the air environment per

batch produced. On an annual basis, this is approximately Kg.

It is expected that Kg per batch would be lost in equipment or lost
during material transfer. Special clean-up practices will be exerciscd
where equipiment is cleaned and vacuumed before washed. Since this
dry clean-up is effective, we assume that less than 1% of the material lost
in equipment or material transter goes to sewer. Aprroximately

Kg/batch of inactive ingredients is lost to sewer duriig equipment
cleaning. On an annual basis, this is per year. The wastewaters
flow to publically owned wastewater treatment works (POTW), where the
secondary biological treatment will remove dissolved organics. We expect

that the organic inactive ingredients would be biodegraded.

The clean-up residues and rejects from each batch are disposed as solid
waste. The amount of inactive ingredients disposed a solid waste is

estimated at Kg/batch. On an annual basis, this is Kg. They
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6.8 Other ances Emitted into the Environment Continued
are typicaly sent to incinerator sites that have been approved by
governmental agencies. The air and water permits for the Dorado site are

provided in Appendices L and N, respectively.

-
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7.0 EATE OF EMITTED SUBSTANCES IN THE ENVIRONMENT

The formuiation is not volatile. Transfers from dust collectors are carried out
in such a manner as to minimize dispersion. Typically, dust is transferred to
polyethylene iined fiber drums using collars or sleeves to prevent dispersion
to the air. The sealed containers are shipped to a permitted disposal tacility.
The preferred method of disposal is by incineration.

;aterial IS not released directly to the soil, fresh water, estuarine or marine

ecosystems as a result of the manufacturing operation.

Manutacturing operations are conducted according to alt applicable Federal,
State, and Local regulations, and current Good Manufacturing Practices
(21 CFR 210-211), and are carefully monitored to minimize the potential for

materiai losses during processing.

7.1 Fate of Tramadol Hydrochloride

As shown in Sections 5.0 and 6.0 of this environmental assessment,
tramadol hydrochloride is extremely soluble in water, very stable as a
solid or in solution, and does not have a tendency to bioaccumulate.
Therefore, we conclude that tramadol hydrochloride is expected to be in

the water ecosystem.
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7.1 Fate of Tramadol Hydrochloride (continued)

In the manutacturing process, a small amount (estimaed to be less than

<g per batch) of tramadol hydrochloride dust is emitted from the air
pollution control equipment. A copy of the air permits is attached
(Appendix L.). Normal housekeeping and maintenance procedures cail for
periodic inspections and cleaning around the air pollution control
equipment. It is expecied that emitted tramadcl hydrochloride wouid be

vacuumed or swept up and disposed as solid waste.

The tramado!l hydrochloride generated from the clean-out of air poliution
control filters und any rejected materials are packaged and sent to
permitted incinerator facilities for treatment. As indicated in Section 6.0
of this environmental assessment, abou kg ot tramadol hydrochloride
per batch is expected to be disposed of as solid waste. In the incineration
process, tramadol hydrochloride would be oxidized to carbon dioxide and
water. Any acid vapors produced in the incineration process would be
scrubbed and neutralized. A copy ot a waste incineration agreement is
attached (Appendix R).

Wastewater is generated from equipment cleaning. Itis estimated that a

maximum ¢ kg of tramadol hydrochloride per batch may be washed

ocut from the clean-out.
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ra
7.1.1 Fate of Tramadol Hydrochloride Manutactured at Doradg
Puerto Rico

At the Dorado, PR, facility, wastewater is pretreated.
Wastewater from the entire facility is génerated at a rate
between 30,000 and 60,000 galions per day (gpd).”
Assuming two batches per day, the concentration of tramadoi
hydrochlotide in the wastewater wouid be between 0.4 mg/L
- and 0.9 mg/L. This flow is pumped into an equalization tank
to adjust pH, increase dissolved oxygen and add nutrients.
The wastewater is then pumped into a aerobic sequential
batch biological treatment system to reduce dissolved .
organics levels and to settle out solids. Wastewater trom this
pre-treatment process is dischargeu to the publicly owned
treatment works operated by the Puerto Rico Aqueduct and
Sewer Authority (PRASA). A copy of the most curient
PRASA permitis attached (Appendix N). This permit is in the

process of being renewed,

The PRASA treatment plant in the town of Dorado treats
approximately 1.3 million gallons per day (mgd) of wastewater
tfrom industrial and residential sources.” The piant has
primary sedimentation and secondary trickling filters. The
treated eftluent is discharged into thie LaPlata River. The river
flows inio the Atlantic Ocean one mile downstream of the

town ot Dorado.
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7.2 | W reatability Testin

Tramadol hydrochloride was tested for acute microbial toxicity,
removability in a semi-conlinuous activated siudge system, and
biodegradation under aerobic conditions as indicated in a 28-day
CO, production test. The test reports are provided in Appendix S.

il Tramadol hydrochloride exhibited no microbial inhibition at levels as
high as 150 mg active . _ - used a
modification of the standard five day biochemical oxygen demand
(BOD) analysis. The test measures the threshold inhibition level of
a test compound of a mixed microbial inoculum by measuring the
oxidation rate of the inoculum over various concentrations of the test
compound and comparning this to the oxidation rate of an easily
degradable substance such as glucose. The testing concentration

range was 1 te 150 mg active/L.

conducted a Semi-Continuous Activated Sludge (SCAS)
Removability Test on tramadol hydrochlorige. In this study, activated
sludge is exposed to a specific concentration of test substance and
the soluble organic carbon is analyzed after a specific time interval
to determine the percent soluble carbon remo . Two test units
testing tramado! hydrochioride demonstrated * - or lower removai.
it can be concluded that tramadol hydroch.oride was not readily

removed in the activaled sludge units used in the test.
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7.2

| f W water : ili INQ continued

conducted a CO, Production Test to determine the rate and
extent of the ultimate biodegradation of tramadol hydrochioride under
aerobic conditions. The results indicate that flasks containing
tramadol hydrochioride produced less than 10% of the theoretical
CO,. It can be concluded that tramado! hydrochloride does not
readily break down under the conditions of this test.

In summary, it can be concluded that tramadol hydrochloride, at
concentrations as high as 150 mg/L, would not inhibit the
pertormance of a biologicai secondary wastewater treatment plant.
The results show that tramadol hydrochloride may pass through a

treztient plant and into the receiving stream.

Based on the calculated worst-case concentration at Dorado, PR,
(0.9 mg/L maximum), it does not appear that the manutfacturing of
tramadol hydrochloride would impact the performance of municipal

wastewater treatment plant.
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7.3

Degr ion ni f Tram } rochlori

Natural sunlight does have a slight degradation effect on tramadol
hydrochloride in water. Tramadol hydrochloride has sunlight
exposure half-lives of 227, 329, and 36.2 days at pH 5, 7, and 9,
respectively. Based on stability studies, tramadol hydrochloride in
water degrades with exposure (5 hours) to either high intensity
uitraviolet (300 nm) light or with long exposure (2 months) to high
intensity visible light. Two products are formed when tramadol
hydrochloride is degraded in water by light. These products are
anisole and dimethylaminccyciohexanone (DMAC). According to
published studies, anisole (methylphenylether) will further
decompose by microorganisms in soil or by activated sludge
inoculum.® Although no degradation data were found for DMAC, the
studies indicate that dimethylamine and cyclohexanone can be
decomposed by microorganisms.®
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8.0

8.1

8.2

T FFECT A
f nw water ment P

As provided in Section 7.2, the worst case maximum concentrations
oftramadol hydrochloride at wastewater treatment plants serving the
site of manulacturing and at the plants serving the users of this
product are not expected to have any toxic effect on the treatment

plant performance.

Acute Toxicity
- performed a test to determine the acute
toxicity ot tramadol hydrochloride to Daphnia magna. The protocol
from the FDA Technical Assistance Document, Section 4.08, was
followed. It is repo-ted that the 48-hour EC,, or median effective
concentration value is 73 mg tramado! hydrochioride/L. The No
Observed Effect Concentration (NOEC) was determined to be 23 mg
tramadol hydrochloride/L.

performed a test to determine the acute
toxicity of tramadol hydrochloride to bluegill sunfish (lepomis
macrochirus). The protocol trom the FDA Technical Assistance
Document, Section 4.11 was followed. It is reported that the 96-hour
LC,, or median lethal concentration value is 130 mg tramadol
hydrochloride/L. The No Observed Effect Concentration (NOEC)
was determined to be 38 mg ramadol hydrochloride/l.. The test
repornts are provided in Appendix T.
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8.2  Acute Toxicity Continued

also perfermed a test to determine the
subacute toxicity of tramadol hydrochloride in earthworms (L.
terrestris).  The protocol from the FDA Technical Assistance
Document Section 4.12 was followed. It is reported that the LC, or
median lethal concentration ig greater than Kg. The No

Observed Etffect Concentration (NOEC) was determined to be
- mg tramadol hydrochloride/Kg synthetic soil media. Adjusted to a
tramadol base, these results are LC,, greater than mg/Kg and
mg/Kg, respectively. The text report is provided in

Appendix U.
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8.3

ft he Dorado, Puerto Rico, Site

In the worst case, if tramadol hydfochloride passes through the
PRASA Dorado wastewater treatment plant without removal, the
concentration at the treatment plant outfall is calculated to be
mg/L. (This is based on the plant's 1.3 million galions/day of fiow,
and kg/day of tramadol hydrochloride from Dorado
manutacturing.)

Effluent from the treatment plant would be further diluted in the
receiving stream, LaPlata River. The LaPlata River flows into the
Atlantic Ocean about one mile downstream of the town of Dorado.
Using the lowest seven day average flow in the last ten years (7Q10)
for LaPlata River, the maximum concentration oi tramadol

hydrochloride in the stream is calculated to be mg/L.\"

The expected concentrations are much less than the No Observed
Effect Concentrations (NOEC) determined for Daphnia magna (23
mg/L) and for bluegill suntish (38 mg/L). We expect that tramadol
hiydrochloride in the water would be degraded with prolonged
exposure to strong light. The degradation by-products (Section 7.3)

are further degraded in the environment by microbial activities.®
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ximum E mi ration (MEE

The MEEC, calculated in Section 6.0 of this assessment, is
determined to be mg/L. This is much less than the toxicity
levels observed tor Daphnia magna and for bluegill sunfish. We
expect that tramadoi hydrochloride in water would be degraded with
prolonged exposure to strong light. The degradation by-products
(Section 7.3) are further degraded in the environment by microbial
activities,®

The high water solubility of tramadol hydrochioride indicates that it
would be in the water environment: however, as a worst case
scenario, if all of the tramadol hydrochloride used were to be sorbed
Into sewage treatment plant sludge, the concentration in the sludge
is calculated in Section 6.0 to be 0.93 parts per million. This is much
less than the toxicity levels observed for earthworms. Tramadol
hydrochloride is expected to have no impact on the soil and

terrestrial environment.
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9.0

USE OF RESOURCES AND ENERGY

Existing facilities are planned to be used tor the production of this product.
Based on producing 293 batches per year at the Dorado tacility (Section
6.3). production of trarmadol hydrochloride is estimated to require 21 percent
of electricity, other fuels, and water used by the facility. We estimate that
this can require an additional 4600 kilowatt hours per day of electricity and
9400 gallons of water per day. These resource usages may even be lower
since McNeil Pharmaceutical is implementing conservation measures such

as more efficient heating, air conditioning, and lighting at its tacility .

It is expected that manufacturing tramadol hydrochloride will produce very
litle additional solid waste from the Dorado tacility. No new facilities nor
significant demand on natural resources would be needed for the disposal

of additional solid wastes from manutacturing tramadol hydrochloride.
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8.0

E OF N Y continyed

The production of tramadol hydrochloride is not expected to have any
effects upon endangered o+ threatened species, or upon property listed in,
or eligible for listing in the WMational Register of Historical Places.
Regulatory agencies in Puerto Rico have determined that the Dorado, PR
site is not located wheie historical and archaeological properties,

_endangered or threatened species’ habitats are present. Documentation is
provided in Appendix V.

As indicated in Section 5 of this Environmental impact Analysis Report, the

production of the drug substance requires the following chemicals:
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8.0

USE OF RESQURCES AND ENERGY continued

The proouction of the drug product requires:

N k

-~

Packaging materials used include:. opaque high density polyethylene
(HDPE) bottles, polypropylene closures, unit dose blisters with
aluminum foil and paper backing maiernals, paper cartons and corrugated

boxes tor secondary packaging.

There is no known relationship between these chemicais and packaging
materials and any endangered species. The usage and d'sposal practices
outlined in Section 6 of this Environmental Assessment 1epon will ensure
that the production, packaging, distripuhion, and usage of ramadol

hydrochioricge would not impact endangered species.
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10.0

gy

MITIGATION MEASURES

Processing of this product will be in strict compliance with current Good
Manufacturing Practices and Federal, State and Local requirements. The
procedures outlined in Section 6.0 are sufficient to avoid any adverse
environmental impact. The pharmaceutical solid wastes and cleaning
residues containing tramadol will be isolated and incinerated, where
possible, to avoid environmental impact. Employees receive training on
spili control, emergency response, and waste management. The facilities

used have adequate spill control procedures and practices in place.

McNeil Pharmaceutical is pursuing opportunities to reduce solid waste
generation, recycle, and conserve energy. Cardboard, office paper,
aluminum cans, and clear glass bottles are currently being recycled.
Etficient heating and air conditioning controis and upgrades have been

instalied at some of the tazilities.
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11.0 ALTERNATIVES TQ THE PROPOSED

Alternatives to the proposed action are not needed, since no potential
environmental etfects have been noted. Procedures are in place at the
manufacturing sites to minimize the introduction of drug substance and
other chemicals into the environment. These procedures include the
incineration of pharmaceutical waste. The manufacturing, distribution, and
—-usage of tramadol hydrochloride result in concentrations that are far below
threshold eftect levels tor aquatic and terrestrial organisms tested. No
impact is expected on endangered or threatened species, of upon
propetties listed in or eligible for listing in the National Register of Historical

Ptaces.
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12.0

LIST OF PREPARERS

The environmental assessment was prepared by Sandy Yee who is
currently the Manager of Engineering, Facility Services and Environmental
Affairs. Mr. Yee holds a B.S. and M.S. in Environmental Engineering from
the University of Louisville in Louisville, KY. The curricuium was based on

a chemical engineering program with additional courses in wastewater,

—water, hazardous waste, air quality, and environmental law. Mr. Yee's

master's thesis was on the biotoxicity of coal liquetaction waste in activated
sludge. He has presented papers on wastewater treatment and waste

management.

Mr. Yee's twelve years of enviropmental experience includes work at U.S.
EPA, BFGoodrich Chemica!, Procter & Gamble, Pennwalt, and McNeil
Pharmaceutical. Some ot his past projects inciuded construction of
biological wastewater treatment plants, soil and groundwater clean-up,
infectious and trash incinerator modiiications, dust control filters, catalyst
bed incinerators, electrostatic precipitators, river ecosystem surveys, and

lite-cycle analysis of packaging matenals.
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12.0 LIST OF PREPARERS Continued

The people listed below were consulted for portions of the environmental
assessment. C.V.'s for Mr.Yee, Dr. Fackler, Dr. Mills and Dr. Ramanathan
are provided in Appendix W.

Johri Mills, Ph.D.
Reasearch Fellew

. R.W. Johnson Pharmaceutical Research Institute
. Spring House, PA
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13.0 TIFICATION

The undersigned official certifies that the information presented is true,
accurate and complete to the best of the knowledge o! McNeil
Pharmaceutical for the preparation of the environmental assessment.

MCNEIL PHARMACEUTICAL

BY:

'N.S.S'andy e

Manager

Engineering, Facilit, Serv.ces,
and Environmental Atfairs

01 0054




Chemistry, Manutacturing, and Controls Information - Environmental Assessment
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Provided by J. Hoblitzell, Ph.D., The B.W. Johnson Pharmaceutical
Research Institute, on March 10, 1232, (Based on mass balance of
typical batches).

Draft "Guidance to the Pharmaceutical Industry for Environmental
Assessment Compliance Requirements for the FDA", Version 5,
page 47. (Unpublished) Distributed at Joint Seminar on
Environmental Assessments, July 29-30, 1991, Rockville, MD.

Handbook of Incineration stems, C.R. Brunner. McGraw-Hill
1951,

Flowrates from 1990-1991, monthly reports sent by McNeil
Pharmaceuvtical, Dorado, PR, to PRASA.

Provided by Peter Kos, Ph.D., P.E., Malcelin ririie, Inc., White
Plains, NY.

Verschueren, Karel, Handbook of Environmesdal Data on Qrganic
Chemicals, Van Nostrand Reinhold Company, New York, NY, 1977,
pages 468, 260, and 207.

Flow rate in LaPlata River was obtaineo from the U.S. Geological
Survey in San Juan, Puerto Rico by Dr. Petsr Kos of Malcoim
Pirnie, Inc. The 7Q10 of the LaPlata River was provided as 8.3
cubic teet per second.
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15.0 LIST OF APPENDICES (Conficential appendices are bolded) Continued

Appendix R
Appendix S
Appendix T
Appendix U
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Subacute Toxicity in Earthworms
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FDA ADDENDUM 71T0O THE ENVIRONMENTAL ASSESSMENT FJUR
NDA 20-281

In a separate communication to the agency, The R.W. Johnson
Pharmaceutical Research Institute clarified the locations of
use of the product and design-.ted appendices B, D and J as
non-confidential appendices.

FDA has included Appendices B, D, I and J in the public
document. The other non-confidential appendices were not
included as this information is adequately discussed in the
environmental assessment.

Impurity information (section 5.1.5) was redacted by the
FDA.

FDA has included the following c¢larifications to the dara
summary chart (Appendix D) based on the ianformation in the
test reports:

a. Solubility was determined at 21-25°C;

b. The vapor pressure was estimated at < 107 torr at 30°C
(tramadol bas=);

C. The length of the aerobic biodegradation study was 28
days.
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Data Summary Chart
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COMPOUND:

STRUCTURAL
FORMULA:

MOLECUILAR
WEIGHT:

ORGANOLEPTICS.

CRYSTALLINITY;

THERMAL
PROPERTIES:

HYGRODYNAMICS:
DISSOCTATION:
N-OCTANOUWATER

PARTITION
COEFFICIENT:

SOLUBILTY-

PHOTODEGRADATION:

VAPOR FRESSURE:

MICROBIAL TOXICITY:

ACTIVATED SLUDCE
REMOVABILITY:

AEROAIC
BIODEGRADATION:

ACUTE TOXICITY
TO DAPHNIDS
{Daphnia magma);

ACUTE TOXICITY
TO BLUEGILL SUNFISH

(Lepomic macrochirus):

SUBACUTE TOXICITY
O EAHTHWORMS
Lumbricus Torrestis):

DATA SUMMARY CHART

CHgNO, . HC

monoatropic

meltng point between 1802 and 182°C
neither hygroscopic nor deliquescent

PK, = 9.41 at 23°C

log () = 135 at 23 w 24°C
g (P} = 1.83 a1 37°C

geanarttngOOmg/mLhwatargtpHranga
fom 08810772 @ 2(-23°C_

photodegradanon of aqueous solutions occurs
aher exposure o either high intansity 300 nm
light (five hours) or with X 05ure {two months)
t high intensity visibée light.

Photodegradaton by sunlight halflile of 227 days
al pH 5, 329 days at pH 7, 36.2 days at pH 9.
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{APPENDIX
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(APPENDIX

{APPENDIX

{APPENDIX

Whuwees—- o ARPENDIX
Estimakd 4o be less Hhan 10°74osr @ 3o'°cC (‘f‘rawdol b-&.)

threshold inhibition concentration detarmined
0 be greamr than 150 mg actvest_

less than 10% removal

less than 10% thecrebcal carbon dioxide produced
in .?.Bd-cw.s

48-hour EC,, = 73 mg actrverL
No Qbserved Ettect Concentrason « 23 mg active/L

96-hour LC,, = 130 mg actverl
No Observed Effect Concentration 38 mg activeri.

LC,, = greatsr than 680 mg actve/kg
No Obsarved Effect Concantration « 330 mg activaig
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' APPENDIX
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Material Safety Data Sheets
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