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Food and Drug Administration
Rockville, MD 20857

TRANSMITTED BY FACSIMILE

Louise C. Johnson

Director, Regulatory Affairs
Elan Pharmaceuticals

800 Gateway Blvd.

South San Francisco, CA 94080

Re: NDA # 20-397
Zanaflex (tizanidine HC1) Tablets
MACMIS # 10596

Dear Ms. J ohnson:

This letter concerns the dissemination of promotional materials for Zanaflex (tizanidine HCI) Tablets.
As part of its rouiine monitoring and surveillance program, the Division of Drug Marketing,
Advertising, and Communications (DDMAC) has reviewed a visual aid (#ZFX-10730102) and a jar
(#ZFX-10411001) submitted under cover of Form FDA 2253 by Elan Pharmaceuticals (Elan). These
materials are misleading and, therefore, promote Zanaflex in violation of the Federal Food, Drug, and
Cosmetic Act and applicable regulations.

Specifically, DDMAC has the following objections:
Unsubstantiated Efficacy Claims

The claim “Get Life Moving Again™ (jar) and the graphic entitled “Complications associated with
spasticity affect daily life” (page 3 of the visual aid} are misleading overstatements of efficacy because
they imply that Zanaflex will improve general activities of daily living when this has not been
demonstrated by adequate and well-controlled clinical studies. Similarly, the graphic of the woman
walking away from her shackles (on every page of the visual aid) implies a much broader freedom of
movement than can be achieved by short-term alleviation of spasticity. Finally, the tagline “Restore
and Relieve” is a misleading overstatement of efficacy because the term “restore” implies, without
substantiation, that Zanaflex treatment will provide symptomatic relief that brings an individual back
to fully normal functioning for an indefinite period of time.

The above mentioned claims and presentations are also misleading because they are directly
inconsistent with the approved product labeling (PT) for Zanaflex. Specifically, the Clinical Studies
section of the PI states that the reduction in muscle tone with Zanaflex compared to placebo “did not
lead to any consistent advantage of tizanidine treated patients on measures of activities of daily
living.” (Emphasis added) Moreover, the Indications and Usage section of the PI states that Zanaflex
“is a short acting drug for the management of spasticity. Because of the short duration of effect,
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treatment with tizanidine should be reserved for those daily activities and times when relief of
spasticity is inost important.”

DDMALC finds these new claims particularly troublesome because, on January 16, 2002, we sent you
an untitled letter objecting to the same or similar issues in promotional materials for Zanaflex. Your
response, dated January 25, 2002, assured us that Elan Pharmaceuticals (Elan) intended to comply
with DDMAC’s recommendations to discontinue the use of promotional materials and activities that
conveyed the violative information. Notwithstanding these commitments and assurances, Elan is
continuing to make violative, unsubstantiated claims suggesting an impact on daily activities. We are
concerned that the presentations described above demonstrate a continuing pattern and practice of
violative behavior, in disregard of our previous comments and your representations to us.
Consequently, we request that you provide a detailed response to this issue,

Other Misleading Claims

1. The presentation on page 11 of the visual aid (e.g., “Few known interactions with Rx medications”
and “Not likely to affect the metabolism of other drugs...") is misleading because it implies that
Zanaflex has no problematic drug interactions when, in fact, Zanaflex interacts substantially with
alcohol, oral contraceptives, and acetaminophen (see Drug Interactions section of the PI).

2. The claim that Zanaflex has a “unique dual CNS action” (jar and pages 4-5 of the visual aid) is
misleading because the mechanism of action has not been fully elucidated. Furthermore, the term
“unique™ implies that Zanaflex is distinct in its properties from other anti-spasmodic agents when,
in fact, others may have the same mechanisms of action.

Fair Balance

The visual aid is lacking fair balance because it fails to provide sufficient emphasis regarding the
warnings of Zanaflex. For example, the warnings regarding risk of liver injury (associated with at
least one death), sedation, and hallucinations, are minimized by listing them as “other adverse events”
in a paragraph pertaining to common adverse events (see pages 7, 9, and 10). Furthermore, the
warning regarding hypotension is not addressed in the visual aid.

DDMAC requests that you immediately discontinue the use of the jar, the visual aid, and any other
promotional material and practices with the same or similar messages, and that you submit a written
response to this letter within ten days. Your response should include a statement of your intent to
comply with the above, a list of all promotional materials with the same or similar issues, and your
methods for discontinuing these promotional materiais.

If you have any questions or comments, please contact me by facsimile at (301) 594-6771, or at the
Food and Drug Administration, Division of Drug Marketing, Advertising and Communications,
HFD-42, rm. 17B-20, 5600 Fishers Lane, Rockville, MD 20857. DDMAC reminds you that only
written communications are considered official.
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In all future correspondence regarding this particular matter, please refer to MACMIS ID # 10596 in
addition to the NDA number.

Sincerely,
[See appended electronic signature page}

Lisa L. Stockbridge, Ph.D.

Regulatory Reviewer

Division of Drug Marketing,
Advertising and Communications




This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/

Lisa Stockbridge
8/6/02 12:21:52 PM




Gummy Brain Candy Jar

Get Life Moving Again

FRONT OF JAR

Tizanidine is a short-acting drug for the management of spasticity. Becauise. of the short duration of effect,

BACK OF JAR
ZFX-10411001
BOTTOM OF JAR

treatment with tizanidine should be reserved aq those %_z activities and times when relief of muﬁ_n_q is
most Imporiant.

In multiple-dose, placebo-controlled studies, the most §=m==< reported adverse events included dry
mouth (49%), somnolence (48%), asthenia (weakness, fatigue, and/or tiredness) (41%), dizziness (16%), .
UTI {10%), and infection {6%). Other adverse events reported across studles inciuded maa_o__ §.§
elevated ___.__mq enzymes aé and __m___cn___maa:m ﬁ§




Help RELEASE Patients...

...From Chronic
Neuromuscular
Symptoms

drach




— Aﬁét:ts‘éS% of stroke patlents inthe 35

L] Multlple sclerosns
: ——Affects 40% t0 60% of MS patlents in- the

. Spmal cord injury - S
— Affects 67% of SCI patients in the Us’

* Adutt cerebral palsy®
* Traumatic brain injury (TBI)?

ms&mmscnmmmmmmmmmm

Painful ) B  Sovial
spasms? © . fspfation - .
: Diminisfied
Stiffness? . R ‘productivity
e . Difficutty maintaining
Twilching'  / Neuromuscmar . persanaf hygienes
Symptoms .
. L Aowsl/lladder
frablemss

Lack of H ) o,
dexterity . Associated

Compiications

depression’

Increased
uscie tonet
fuscle ton Discamiart®
Difficulty :
" in passive degreaso in
movemenf! musele sirength
) and functiom
Allered
mabifity:




This cumblned actlon is believed to reduce

:hyperactmty of spirial motor.nguron
“decreasing muscle fone WIthout weakemng
healthy muscle7 L

N ...wnth no known dlrect actlon
~on:neuromuscular |unct|ons
or skeletal muscle fIbBl‘ST

Tizanidine is a short-acting drug for the management of
spasticity. Because of the short duration of effect, treatment
with tizanidine should be reserved for those daily activities
angd times when relief of spasticity is most important.
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Effect of ZANAFLEX on Muscle Tone
in Patients With Stroke’
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=, Patierfs with MS (=140} recaivad placeho, ZANAFLEX 8 mg, or ZANAFLEX 16 mp.

Tizanidine is a short-acting drug for the management of
spasticity. Because of the short duration of effect, freatment
with tizanidine should be reserved for those daily activities
and times when relief of spasticity is most important.

PLEASE SEE RILL PRESCRIBING INFORMATION ON FINAL PAGES. -

In multiple-dose, placebo-controlled studies,
the most frequently reported adverse events
included dry mouth (49%),

somnolence {48%j, asthenia

{(weakness, fatigue, and/or
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UTI (10%), and infection (6%).
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In multiple-dose, piacebo-controlled studies, the most
frequently reported adverse events included dry mouth
(49%), somnolence (48%), asthenia (weakness, fatigue,
and/or tiredness) (41%), dizziness (16%), UTI (10%),

and infection (6%}. Other adverse events reported across
studies included sedation (48%), elevated liver enzymes
(5%), and hallucinations (3%).







Zanaflexe

(tizanidine hydrochloride)
. Tablets 2 and 4 mg

DESCRIPTION

ZANAFLEX" (lizanidine hydrochloride) is a centrally acling a,-adrenergic agonist.
Trzanidine HCI (lizanidine) is a white to ofi-white, fine crystalline powder, adorless or with
a faint characleristic odor. Tizanidine is skightly soluble in water and methanol; solubility
in water decreases as the pH increases. Its chemical name is S-chloro-4-{2-imidazolin-
2-ylamina}-2,1,3-benzethiodiazole hydrochloride. Tizaniding's molecular formula is
C;H,CIN;S=HCI, its molecular weight is 2902 and its structural formula is:
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Zanallex is supplied as 2 and 4 mg tablets for oral adminisiration. Zanaflex tablets are
somposed of the active ingredient, izanidine hydrochloride (2,288 mg equivalent to 2 mg
izanidine base and 4.578 mg equivalent {0 4 mg lizanidine base), and the inactive ingre-
dients, silicon dioxide colloidal, stearic acid, microcrystalline cellulose and anhydrous
actose.

* Registered trademark of Elan Pharmaceuticals, Inc.

CLINICAL PHARMACOLOGY

MIECHANISM OF ACTION )

Tizanidine is an agenist al a,-adrenergic receptor sites and presumably reduces spasticity
Jy increasing presynapiic inhibition of motor neurons, In animal maodels, tizanidine has no
direct effect on skeletal muscle fibers or the neuromuscular junction, and no maijor effect
n monesynaplic spinal reflexes. The effects of tizanidine are greatest on palysynaptic
sathways. The overall effect of these actions is thought to reduce facililation of spinal
nolor neurons.

Ihe imidazoline chemical structure of tizanidine is related 1o that of the anti-hypertensive
Irug cfonidine and other c,-adrenergic agonists. Pharmacological studies in animals show
similarities between the two compounds, but tizanidine was found to have one-tenth to
me-fiflieth (1/50} of the potency of clonidine in lowering blood pressure.
PHARMACOKINETICS )

“ollowing oral administration, tizanidine is essenlially completely absorbed and has
t half-tife ot approximatety 2.5 hours (coefficient of variation [CV] = 33%). Following
dministration of tizanidine, peak plasma concentrations occurred at 1.5 hours (CV = 40°%)
ifler dosing. Foed increases G, by approximately cne-ihird and shortens time to peak
oncentralion by approximately 40 minutes, bul the extert of lizanigine absorption is not
wffecled. Tizanidine has linear pharmacokinetics over a dose of 1 to 20 mg. The absolute
ral bioavailability of izanidine is approximalely 40% (CV = 24%}, due to extensive firsk-pass
netabolism in the liver; approximately 95% of an administered dose is metabolized,
“izanidine metabolites are not known to be active; their half-lives range from 20 10 40
lours. Tizanidine is widely distributed throughout tha body; mean steady state volume
i distribution is 2.4 L/kg (CV = 21%) following intravenous administration in heatthy
idult volunteers.

“ollowing single and multiple orat dosing of “C-tizanidine, an average of 0% and 20%
1 1otal radioactivity was recovered in the urine and feces, respectively.

‘izanidine is approximately 30% bound o plasma proteins, independent of concentration
wer the therapeutic range.

SPECIAL POPULATIONS

1ge Efiects: No specific pharmacokinetic study was conducted to investigate age effects.
sross sludy comparisan of pharmacokinetic data following single dese administration of
i myg lizanidine showed that younger subjects cleared the drug four times faster than
1e elderly subjects. Tizanidine has not been evalualed in children (see PRECAUTIONS).
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Zanaflexs (izanidine hydrochioride)

Hepatic Impairment: Pharmacokinetic ditferences due to hepaltic impairment have not
been studied (see WaRNINGS).

Renal Impairment: Tizanidine clearance is reduced by more than 50% in elderty patients
with renal insufficiency (creatinine clearance < 25 mUmin) cornpared to healthy efderly
suibjects; this would be expected to lead to a korger duralion of clinical effect. Tizanidine
shaulld be used with caution in renally impaired patients (see PRECAUTIONS).

Gender Effects: No specific pharmacokinelic study was conducted 1o investigale gender
eftects. Retrospective analysis of pharmacokinetic data, however, following single and
multiple dose administration of 4 mg tizanidine showed that gender had no effect on the
pharmacokinetics of tizanidine.

Race Effects: Pharmacokinetic differences due to race have not been studied.

Drug Interactions - Oral Contraceptives: No specific pharmacokinetic study was conducted
to investigate interaction between oral contraceptives and tizanidine. Retrospective analysis
of population pharmacokinetic data following single and muttiple dose administration of
4 mg tizanidine, however, shawed that women concumently taking oral contraceptives
had 50% lower clearance of tizanidine compared to women not on oral contraceptives
(see PRECAUTIONS).

CLINICAL STUDIES

Tizanidine's capacity 1o reduce increased muscle tone associated with spaslicity was
demansirated in wo adequate and well controlled studies in patients with mukiple sclerosis
or spinal cord injury.

In one study, patients with multiple sclerosis were randomized 1o receive single oral
doses of drug or placebu. - Patients and assessors were blind o treatment assignment
and efforts were made 1o reduce the likelihood that assessors would become aware
indirectly of treatment assignmen (e.g., they did not provide direct care {0 patients and
were prohibited irom asking questions about side effects). In all, 140 patients received
either placebo, 8 mg or 16 mg of lizanidine.

Respanse was assessed by physical examination; muscle tone was rated on a 5 point
scale (Ashworth score), with a score of 0 used to describe normal muscle lone. A score
of 1 indicated a slight spastic caich whiiéa score of 2 indicated more marked muscle
resistance. A score ol 3 was used to describe considerable increase in tone, making
passive movement difficult. A muscle immobilized by spasticity was given a score of 4.
Spasm coumts were also collecied.

Assessmenls were made at 1, 2, 3 and 6 hours after reaiment, A slatistically significant
reduction of the Ashworth score for Zanatiex cempared fo placebo was detected at 1, 2
and 3 hours after treaiment. Figure 1 below shows a companson of the mean change in
muscle tone from baseiine as measured by the Ashworth scale. The greatest reduction
in muscle fone was 1 to 2 hours after treatmen. By 6 hours after treatment, muscle tone
in the 8 and 16 mg lizanidine groups was indistinguishable from muscle fone in placebo
trealed patients. Within a given patient, improvement in muscle tone was correlated
with plasma concentration. Plasma concentrations were variable from patient to patient
al a given dose. Although 16 mg produced a larger effect, adverse events including
hypotension were more common and more severe than in the 8 mg group. There were
no differences in the number of spasms oceuring in each group,

FIGURE 1: Single Dose Study - Mean Change in Muscle Tone from Baseline
as Measured by the Ashworth Scale +/- 95% Confidence Interval
(A Negative Ashworth Score Signifies an tmprovement in Musele Tone from Basellne)
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. Zanaflex» (tizanidine hydrochloride)

In a muttiple dose study, 118 patients with spasticity secondary to spinal cord injury
were randomized to either placebo or tizanidine. Steps similar to those taken in the first
study were employed to ensure the integrity of blinding.

Patients were fitrated over 3 weeks up to a maximum lolerated dose or 36 mg daily
given in three unequal doses {e.g., 10 mg given in the morning and afternoon and
16 mg given at nighd). Patients were then maintained on their maximally tolerated dose
for 4 additionat weeks (i.e., maintenance phase). Throughout the maintenance phase,
muscle lone was assessed on the Ashworth scale within a period of 2.5 hours lollowing
either the morning or afternoon dose. The number of daylime spasms was recorded
daily by patients.

Al endpoinl {the pratocol-specified fime of outcome assessmant), there was a stalistically
signhificanl reduction in muscle tone and requency of spasms in the fizanidine treated
group compared to placebo. The reduction in muscle tone was not associated with a
reduction in muscle sirength {a desirable outcome) bul also did not lead to any consistont
advantage of tizanidine trealed patients on measures of aclivities of daily living. Figure 2
betow shows a comparison of the mean change in muscle tone from baseline as measured
by the Ashworth scale.

FIGURE 2: Multiple Dose Study - Mean Change in Muscle Tone 0.5-2.5 Hours
after Dosing as Measured by the Ashworth Scale +/- 95% Confidence Interval
(A Negative Ashworth Score Signifies an Improvement In Muscle Tone from Baseline)
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INDICATIONS AND USAGE

Tizanidine is a shorl-acting drug for the management of spasticity. Because of the
short duration of effect, freatment with tizanidine should be reserved for those daily
activilies and times when relief of spaslicity is most importanl (see DOSING AND
ADMINISTRATION).

CONTRAINDICATIONS .
Zanaflex is contraindicated in patients with known hypersensitivity 1o Zanaflex or its
ingredienis. '

WARNINGS

LIMITED DATA BASE FOR CHRONIC USE OF SINGLE DOSES ABOVE B MG AND MULTPLE DOSES
ABOVE 24 MG PER DAY

Clinical experience with long-term use of tizanidine at doses of 8 10 16 mg single
doses or fotal daily doses of 24 to 36 mg {see DOSAGE AND ADMINISTRATION) I limited.
Approximately 75 palients have been exposed to individual doses of 12 mg or more for
at leas! one year of mare and approximalely 80 patients have been exposed 1o total
daily doses of 30 o 36 mg/day for at least one year or more. There is essentially no
long-term experience wilh single, daylime doses of 16 mg. Because long-term clinical
study experience at high doses is fimited, only those adverse ovents with a relatively
high incidence are likely 1o have been identified (see WaRNINGS, PRECAUTIONS AND
AOVERSE REACTIONS).

Zanaﬂexw {tizanidine hydrochloride)

HyPOTENSION

Tizanidine is an w-adrenergic agonisi (like clonidine) and can produce hypotension. In
a single dose study where biood pressure was monitored closely after dosing, two-thirds
of patienls trealed with 8 mg of lizaridine had a 20% reduction in either the diastolic or
systolic BP. The reduction was seen within 1 hour after dosing, peaked 2 to 3 hours after
dosing and was asscciated, at times, with bradycardia, orthostatic hypolension, light-
headedness/dizziness and rarely syncope. The hypolensive effect is dose related and
has been measured following single doses of > 2 mg.

The chance of significant hypolension may possibly be minimized by titration of the
dose and by focusing altention on signs and symploms of hypotension prior to dose
advancement. In addition, patients moving from a supine to a fixed upright position may
be at increased risk for hypotension and orthostatic effects.

Caution is advised when lizanidine is 10 be used in patients receiving concurrent anki-
hyperiensive therapy and should not be used with olher a,-adrenergic agonists.

Risk oF LIVER INJURY

Tizanidine occasionally causes liver injury, most often hepatocellular in type. In
controlled clinical studies, approximately 5% of patients trealed with lizanidine had
elevations of liver function tesis (ALT/SGPT, AST/SGOT} Lo greater than 3 fimes the
upper limit of normat (or 2 fimes if baseline levels were elevated) compared 10 0.4%
in the control patients, Most cases resolved rapidly upon drug withdrawal with no
reporied residuat problems. In occasional symplomatic cases, nausea, vomiling,
anorexia and jaundice have been reported. In postmarketing experience, three deaths
associated with liver failure have been reporled in patients treated with tizanidine. In
one case, a 48 year-old male developed jaundice and liver enlargement following 2
months of lizanidine treatment, primarily at 6 mg tid. A liver biopsy showed muttilobutar
necrosis without eosinophilic infiltration. Treatment was discontinued and the patient
died in hepatic coma 10 days later. There was no evidence of hepalitis B and C in this
patient and other therapy included only oxazepam and ranilidine. There was thus no
explanation, other than a reaction 1o tizanidine, o explain the liver injury. In the two
olher cases, palients were taking other_drugs with known polential for liver foxicity.
One palien, Ireated with tizanidine al a dose of 4 mg/day, was also on carbamazepine
when he developed cholestatic jaundice aflar 2 months of treatment; this patient died
with pneumonia about 20 days later. Anclher patient, treated with fizanidine far 11
days, was also treated with dantrolene for about 2 weeks prior to developing fatal
fulminant hepatic failure.

Monitaring of aminolransterase levels is recommended during the first 6 months of
treatment {e.g., baseline, 1, 3 and 6 months) and periodically thereafier, based on
chinical status. Because of the polential 1oxic hepatic eflect of tizanidine, the drug
should be used only with extreme caulion in patients with impaired hepatic function.

SebaTioN

In the mutliple dose, controlled clinical sludies, 48% of palients receiving any dose of
fizanidine reporled sedation as an adverse event. In 10% of these cases, the sedation
was rated as severe compared to <1% in the placebo ireated patients. Sedation may
imerfere wilh everyday activity.

The effect appears lo be dose related. In a single dose study, 92% of the patients
receiving 16 mg, when asked, reported that they were drowsy during the 8 hour study.
This compares lo 76% of the patients on 8 mg and 35% of the patients on placebo.
Patients began noting this effect 30 minutes following dosing, The effect peaked 1.5 hours
following dosing. Of the patients who received a single dose of 16 mg, 51% continued
te repor drowsiness & hours jollowing dosing compared to 13% in the patienis receiving
placebo or B mg of fizanidine.

In the multiple dose studies, the prevalence of patieris with sedation peaked following
the first week of fitration and then remained stable for the duration of the maintenarice
phase of the study.

HauLucinosis/PsycHomc-LIKE SYMPTOMS

Tizanidine use has been asscciated with hallucinations. Formed, visual hallucinations or
detusions have been reported in 5 of 170 patients (3%) in two North American controlted
clinical studies. These 5 cases ocourred within the first & weeks. Most of the patients
were aware that the events were unreal. One patient developed psychoses in association
with the hallucinations. One patient amang these 5 continued to have problems for at
least 2 weeks following discontinuation of tizanidine.
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PRECAUTIONS

CARDIOVASCULAR

Pralongation of the QT interval and bradycardia wera noted in chronic 1oxicity studies in
dogs at doses equal to the maximum human dose on a mg/m?® basis. ECG evaluation
was nol performed in the controfled clinical sludies. Reduction in pulse rate has been
noted in association with decreases mn blood pressure in the single dose controlled
study (see WarnINGS).

OPHTHALMIC

Dose-related retinal degensration and corneal opacities have been found in animal
studies at doses equivalent to approximately the maximum recommended dose on a
mg/mé basis. There have been no repons of corneal opacities or retinal degeneration
in the clinical studies.

UsE IN RENALLY IMPAIRED PATIENTS }

Tizanidine should be used with caution in palients with renal insufficiency {creatinine
clearance < 25 mL/min), as clearance is reduced by more than 50%. In these patients,
during fitration, the individual doses should be reduced. I higher doses are required,
individual doses rather than dosing frequency should be increased. These patients
should be monitored closely for the onsed or increase in severity of the common adverse
events (dry mouth, somnolence, asthenia and dizziness) as indicators of potential
overdose.

UsE in WomeN Taking OraL CONTRACEPTIVES

Tizanidine should be used with caution in women taking oral contraceplives, as
clearance of tizanidne is reduced by approximately 50% in such palients. In ihese
patients, during litration, the individual doses should be reduced.

INFORMATION FOR PATIENTS

Patients should be advised of ihe limiled clinical experience with tizanidine both
in regard to duration of use and the higher doses required to reduce muscle tone
[5e8 WaRrNNGS).

Because of the possibility of tizanidine lowering blood pressure, patienis should be
warned about the risk of clinically significant orthostatic hypotension {see WarNINGS).

Because of the possibility of sedation, patients should be warred about performing activilies
requiring aleriness, such as driving a vehicle or operating machinery (see WaRNINGS).
Pafients should also be instrucied that the sedalion may be additive when Zanaflex is
laken in conjunction with drugs (baclofen, benzodiazepines) or substances (e.g., alcohol)
that acl as CNS depressants.

Zanalex should be used with caution where spasticity is ulilized to sustain posture and
balance in Jocomelion or whenever spaslicity is utilized ta obtain increased funclion.

DRUG INTERACTIONS

In vitro studies of cytochrome P450 isoenzymes using human liver microsomes indicate
that neither fizanidine nor the major metabolites are likely 1o affect the metabolism of
olher drugs melabclized by cytochreme P450 isoenzymes.

Acetaminophen: Tizanidine delayed the T,,, of acelaminophen by 16 minutes.
Acelaminophen did not affect the pharmacokinetics of tizanidine.

Alcohol: Alcohol increased the AUC of tizanidine by approximately 20% while also
increasing ils G, by approximately 15%. This was associaled with an increase in side
effects of lizanidine. The CNS depressant eflects of tizanidine and alcohol are additive.

Oral Conlraceptives: No specific pharmacokinelic study was conducted to investigate
interaction between oral contraceplives and tizanidine, bul retrospective analysis of
population pharmacckinetic daia following single and muiltiple dose administration of
4 myg Wizanidine showed thal women concurrentty 1aking oral contraceptives had 50%
lower clearance of lizanidine than women not on oral contraceptives,

CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILTY

No evidence for carcinogenicity was seen in two dietary studies in rodents. Tizanidine
was administered 1o mice for 78 weeks at doses up 1o 16 mgkg, which is eguivalent to
2 times the maximum recommended human dose on a mg/m? basis. Tizanidine was
also administered 1o rats for 104 weeks at doses up to O mg/kg, which is equivalent to
2.5 times the maximum recommended human dose on a mg/m? basis. There was no
statistically significand increase in tumors in either species.

Tizanidine was not mutagenic or clastegenic in the following in vitro assays: the bacterial
Amnes lest and the mammalian gene mutation 1esi and chromosomal aberration test in
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Chinese hamster cells. It was also negative in the following in vive assays: the bone
marrow micronucleus test in mice, the bene marrow micrenucfeus and cytogenicity test in
Chinese hamslers, the dominant lethal mulagenicity test in mice, and the unscheduled
DNA synihesis (UDS) test in mice.

Tizanidine did not affect ferlifty in male rats at doses of 10 mg/kg, approximately 2.7 times
ihe maxirnum recommended human dose on a mg/m? basis, and in females at doses of
3 mg'kg, approximately equal to the maximum recommended human dose on a mg/m?
basis, fertility was reduced in males receiving 30 mg/kg (8 limes the maximum recom-
mended human dose on a mg/m? basis) and in females receiving 10 mg/kg (2.7 times
the maximum recommended human dose on a mg/m? basis). Althese doses, malernal
behavioral effects and clinical signs were observed including marked sedation, weight
loss, and ataxia.

PREGNANCY

Pregnancy Category C. Reproduction sludies performed in rats at a dose of 3 mgrkg,
equal to the maximurm recommended human dose on a mg/m? basis, and in rabbits at
30 mg/kg, 16 fimes the maximum recommended human dose on a mg/m? basts, did not
show evidence of teratogenicity. Tizanidine at doses that are equal 1o and up 1o B times
the maximum recommended human dose on a mg/m? basis increased gestation duration

‘in rals. Prenalal and postnalal pup loss was increased and developrmental retardation

cccurred, Postimplantation loss was increased in rabbits at doses of 1 mg/kg or greater,
aqual to or greater than 0.5 times the maximum recommended human dose on a mg/m?
basis. Tizanidine has not been studied in pregnant wemen. Tizanidine should be given
to pregnant woemen only if clearly needed,

LasoR aND DELIVERY

The effect of tizanidine on labar and delivery in humans is unknown.

HNursing MoTHERS

ILis not known whether hzanldlne is excreted in human milk, although as a Tipid soluble
drug, it might be expected to pass inte breas! milk.

GepwTRIc UsE

Tizanidine should be used with caution in eldeny patients because clearance is decreased
feur-fold,

PeDATRIC USE

There are no adequate and well-controlled sludies to document the safety and eflicacy
of tizanidine in children.

ADVERSE REACTIONS

In multiple dose, placebo-conrelled chinical studies, 264 palienls were trealed with
lizanidine and 261 with placebo. Adverse events, including severe adverse events,
were more frequently reported with tizanidine than with placebo.

Common ADVERSE EVENTS LEADING TO DISCONTINUATION

Forty-tive of 264 {179} patients receiving tizanidine and 13 of 261 (5°%) patients receiving
placebo in three multiple dose, placebo-controlled clinical studies discontinued ireatrnent
for adverse events. When patients withdrew from the study, they frequently had more than
one reason for discontinuing. The adverse events most frequently leading to withdrawal
of lizanidine treated pafients in the controlled clinical studies were asthenia (weakness,
fatigue and/or tiredness) (3%), somnolence (3%), dry moulh {3%), increased spasm or
1one (2%;) and dizziness (2%).

MosT FREQUENT ADVERSE CLINICAL EVENTS SEEN IN AssociaTion WiH THE Use OF TIZANIDINE
In multipte dose, placebo-controlled clinical studies involving 264 palients with spasticity,
the most irequeni adverse events were dry mouth, somnolence/sedation, asthenia
{weakness, fatigue and/or tiredness) and dizziness. Three-quariers of the palients rated
the events as mild to moderate and one-quarter of the patients raled the events as
being severe. These events appeared 1o be dose related.

ADVERSE EVENTS REPORTED N CONTROLLED STUDIES

The events cited reflect experience gained under closely monitored conditions of clinical

* sludies in a highly selected patient population. In actual dinicat practice or in other clinical

sludies, these frequency estimates may not apply, as the conditions of use, reporting
behavior, and the kinds of patients ireated may differ. Table 1 lists trealment emergent
signs and symploms that were reported in greater than 2% of patients in three multiple
dose, placebo-controlled siudies who received lizanidine where the frequency in the
tizanidine group was at least as common as in the placebo group. These events are not
necessarfly related 10 lizanidine treatmeni. For comparison purposes, the corresponding
frequency of the everd {per 100 patients} among placebo ireated patients is also provided.
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TABLE 1: Multiple Dose, Placeho-Controlled Studies - Frequeni (> 2%) Adverse
Events Reported for Which Zanallex Incidence is Grealer Than Placeho

Placebo Zanaflex

Event A i N =261 N =264

: % Yo
Dry mouth 10 49
Somnolence 10 43
Asthenia (weakness, faligue and/or tiredness) 16 a1
Dizziness ' 4 16
uTl ‘ 7 10
Infection 5 6
Censtipation 1 4
Liver function lesis abnormal <1 3
Vomiting ' 0 3
Speech disorder o 3
Amblyopia (blurred vision} <1 3
Urinary frequency 2 3
Flu syndrome 2 3
SGPT/ALT increased <1 3
Dyskinesia 0 3
Nervousness <1 3
Pharyngilis 1 3
Rhinitis i 2 3

In the single dose, placebo-controlled. study involving 142 patients with spasticity, the
patienis were specifically asked if they had experienced any of the four most common
adverse evenis: dry mouth, somnolence (drowsiness), asthenia {weakness, fatigue
and/or tiredness) and dizziness. In addition, hypotension and bradycardia were
observed. The occurrence of these adverse events are summarized in Table 2. Other
events were, in general, reported at a rate of 2% or less.

TABLE 2: Single Dose, Placebo—Corjtrnlled Study - Common Adverse Events
Reported .

Placebo Zanaflex 8 mg Zanaflex 16 mg

Event N=48 N=45 N=49

% % o
Somnolence AN 78 92
Dry mouth a5 76 88
Asthenia * 40 67 78
Dizziness 4 22 45
Hypotension ] 16 ek}
Bradycardia o 2 10

“(weakness, fatigue and/or liredness) |

OTHER ADVERSE EVENTS OBseRvED DURING THE EVALUATION OF TZANDINE

Tizanigine was administered to 1187 patients in additional clinical studies where adverse
event information was availabte. The conditions and durafion of exposure varied greatly,
and included (in overlapping categories) double-blind and open-label studies, uncon-
trofled and controlled studies, inpatient and outpatient studies, and titration studies.
Untoward events associated with this exposure were recorded by clinical invesligators
using terminology of their own choosing. Consequently, it is nol possible fo provide a
meaningful estimate of the proportion of individuals experiencing adverse evenis without
first grouping similar types of untoward events into a smaller number of standardized
ever categories,

In the tabulations ihat follow, reporied adverse events were dassified using a slandard
GOSTART-based dictionary terminology. The frequencies presented, therefore, represent
the proportion of the 1187 patients exposed to tizanidine who experienced an event of the
type cited on at least one occasion while receiving fizanidine. All reported everts are
inclucded except those already listed in Table 1. If the COSTART term for an evenl was so

Zanaﬂex@ {tizanidine hydrochloride)

general as 1o be vninformative, il was replaced with a more informalive term. His important
to emphasize that, although the events reported occurred during treatment with tizanidine,
they were not necessarily caused by it.

Events are further calegorized by body system and listed in order of decreasing frequency
according io the following definitions: frequent adverse events are those occurring on one
or more occasions in at least 1/100 patients (only those not already listed in the 1abulated
results from placebo-controlled studies appear in this listing); infrequent adverse evenls
are Thase occurring in 17100 %o 1/1000 patients.

Bopr as A WHOLE:  Frequent: fever, Infrequent: allergic reaction, moniliasis, malaise,
abscess, neck pain, sepsis, cellulitis, death, overdose; Rare: carcinoma, congenital
anomaly, suicide attempt.

CARDIOVASCULAR SYSTEM: Infrequent: vasodilatation, posiural hypotension, syncope,
migraine, arrhythmia; Hare: angina pecloris, coronary arlery disorder, heart failure,
myocardial infarct, phlebitis, pulmonary embolus, ventricular extrasystoles, ventricular
tachycardia,

DigEsTIVE SYSTEM: Frequent: abdomen pain, diarrhea, dyspepsia; Infrequent: dysphagia,
cholelithiasis, fecal impaction, Aatulence, gastroinlestinal hemorrthage, hepatitis, melena;
Rare: gastroenterilis, hematemesis, hepaloma, intestinal obstruction, liver damage.
Hemic anG Lymetianc System: infrequent: ecchymosis, hypercholesteremia, anemia, hyper-
lipernia, leukopenia, leukocylosis, sepsis; Rare: petechia, purpura, thrombocythemia,
thrombocytopenia.

MeTABOUC AND NuTRmMonaL SysTem: Infrequent: edema, hypothyroidism, weight loss; Rare:
adrenal corlex insufficiency, hyperglycemia, hypokalemia, hyponatremia, hypoproleinermia,
respiralory acidosis,

MUSCULOSKELETAL SYSTEM: Frequent: myasthenia, back pain; Infrequent: pathological
fracture, arthralgia, arthritis, bursitis.

Nervous SySTEM: Freguent: depression, anxiety, paresthesia; Infrequent: remar, emational
lability, corwulsion, paralysis, thinking abnormal, vertigo, abnormal dreams, agitation,
depersonalization, euphoria, migraine, stupor, dysautonomia, neuralgia, Aare: dementia,
hemiplegia, neuropathy.

RESPIRATORY SYSTEM: Jnfrequent: sinusitis, pneumonia, bronchitis; Aare: asthma.

SKIN AND APPENDAGES: Frequent: rash, sweating, skin ulcer; Infrequent: prurilus, dry
skin, acne, alopecia, urticana; Rare: exfoliative dermatitis, herpes simplex, herpes
zoster, skin carcinoma.,

SpPeciaL SEnsEs: Infrequent: ear pain, tinnitus, deafness, glaucoma, conjunctivilis, eye
pain, optic neuritis, otitis media, retinal hemerhage, visual field defect; Rare:ititis, keratitis,
optic atrophy.

UrosenraL System:  Infrequent: urinary urgency, cysiitis, menorthagia, pyelonephris,
urinary retention, kidney calculus, ulerine fibroids erlarged, vaginal moniliasis, vaginiis;
Rare: albuminuria, glycosuria, hemaluria, metrorhagia.

DRUG ABUSE AND DEPENDENCE

Abuse potential was not evaluated in human siudies. Rats were able to distinguish
lizanidine from sakine i a standard discrimination paradigm, after training, but failed
to generalize the effects of morphine, cocaine, diazepam or phencbarbital to lizanidine.
Monkeys were shown to self-administer tizanidine in a dose-dependent manner, and
abrupt cessation of tizanidine produced transient signs of withdrawal ai doses > 35 limes
the maximum recommendad human dose on a mg/m? basis. These transient withdrawal
signs (increased Jocomation, body twitching, and aversive behavior toward the observer)
werfe nol reversed by naloxone administration.

OVERDOSAGE

Qne significant overdosage of tizanidine has been reported. Atternpted suicide by a 46
year-cld male with multiple sclerosis resulied in coma very shortly afler the ingestion of
one-hundred 4 mg tizanidine tablets. Pupils were not dilated and nystagmus was nol
presen. The patient had marked respiratory depression with Cheyne-Stokes respiration.
Gastric lavage and forced diuresis with furosemide and mannitol were instituted. The
patient recovered several hours later withoul sequelae. Laboratory findings were normal.

Should overdosage occur, basic steps to ensure the adequacy of an airway and the
monitering of cardiovascular and respiratory systems should be undertaken. For the
most recent information concerning the management of averdose, contact a poison
controt center.
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JOSAGE AND ADMINISTRATION
v single oral dose of 8 mg of tizanidine reduces muscle tone in palients with spasticity for
1 period of several hours. The effect peaks at approximately 110 2 hours and dissipates
etween 310 6 hours. Effects are dose-related.

though single doses of Jass than & mg have nat been demenstrated to be effective in
ontrolled clinical siudies, the dose-related nature of tizanidine's common adverse
~vents make it prudent to begin freatment with single oral doses of 4 mg. Increase the
lose gradually {2 1o 4 mg steps) to oplimum eflect {satisfactory reduction of muscle
ne ai a tolerated dose).

he dose can be repeated at & 1o 8 hour intervals, as needed, 1o a maximum of three
loses in 24 hours. The total daily dose should ol exceed 36 mg.

“xperience with single doses exceeding 8 mg and daily doses exceeding 24 mg is limited,
‘here is essentially no experience with ‘Tepealed, single, daytime doses greater than
2 mg or fotal daily doses grealer than 36 mg (see WaRNINGS).

10W SUPPLIED

‘anaflex® {tizanidine hydrochloride) is available as 2 my white 1ablets, with a bisecting
core on one side and debossed with *A592” on the other. The tablets are available in
oflles of 150 (NDC 59075-592-15).

‘anaftex® (tizanidine hydrochioride) is available as 4 mg white 1ablets, with a quadrisecling
core 0n one side and debossed with “A594” on the other. The tablets are available in
oitles of 150 (NDC 59075-504-15),

itore at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Confrolled
toom Temperaiure]. Dispense in containers with chilg resistan closure.
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