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§ LOCAL PRODUCT CIRCULAR
8 Sterile Ophthalmic Solution
COSOPT"
(dorzolamide hydrochloride and timolol maleate ophthalmic solution) §anten
|. THERAPEUTIC CLASS Renal and Hepatic Impairment

COSOPT® Ophthalmic Solution (dorzolamide hydrochloride and timolol maleate) is the first combination of a
topical carbonic anhydrase inhibitor and a topical beta-adrenergic receptor blocking agent.

II. CLINICAL PHARMACOLOGY

lla. Mechanism of Action

COSOPT is comprised of two components: dorzolamide hydrochloride and timolol maleate. Each of these two
components decreases elevated intraocular pressure by reducing agueous humor secretion, but does so by a
different mechanism of action.

Dorzolamide hydrochloride is a potent inhibitor of human carbonic anhydrase II. Inhibition of carbonic anhydrase
in the ciliary processes of the eye decreases aqueous humor secretion, presumably by slowing the formation of
bicarbonate ions with subsequent reduction in sodium and fluid transport. Timolol maleate is a nonselective
beta-adrenergic receptor blocking agent that does not have significant intrinsic sympathomimetic, direct
myocardial depressant, or local anesthetic (membrane-stabilizing) activity. The combined effect of these two
agents results in additional intraocular pressure (IOP) reduction compared to either component administered
alone.

Following topical administration, COSOPT reduces elevated intraocular pressure, whether or not associated
with glaucoma. Elevated intraocular pressure is a major risk factor in the pathogenesis of optic nerve damage
and glaucomatous visual field loss. The higher the level of intraocular pressure, the greater the likelihood of
glaucomatous visual field loss and optic nerve damage. COSOPT reduces intraocular pressure without the
common side effects of miotics such as night blindness, accommodative spasm and pupillary constriction.

lIb. Pharmacokinetics / Pharmacodynamics

Dorzolamide Hydrochloride

Unlike oral carbonic anhydrase inhibitors, topical administration of dorzolamide hydrochloride allows for the drug
to exert its effects directly in the eye at substantially lower doses and therefore with less systemic exposure. In
clinical trials, this resulted in a reduction in IOP without the acid-base disturbances or alterations in electrolytes
characteristic of oral carbonic anhydrase inhibitors.

When topically applied, dorzolamide reaches the systemic circulation. To assess the potential for systemic
carbonic anhydrase inhibition following topical administration, drug and metabolite concentrations in RBCs and
plasma and carbonic anhydrase inhibition in RBCs were measured. Dorzolamide accumulates in RBCs during
chronic dosing as a result of selective binding to CA-Il while extremely low concentrations of free drug in plasma
are maintained. The parent drug forms a single N-desethyl metabolite that inhibits CA-Il less potently than the
parent drug but also inhibits a less active isoenzyme (CA-I). The metabolite also accumulates in RBCs where it
binds primarily to CA-I. Dorzolamide binds moderately to plasma proteins (approximately 33%). Dorzolamide is
primarily excreted unchanged in the urine; the metabolite is also excreted in urine. After dosing ends,
dorzolamide washes out of RBCs nonlinearly, resulting in a rapid decline of drug concentration initially, followed
by a slower elimination phase with a half-life of about four months.

When dorzolamide was given orally to simulate the maximum systemic exposure after long term topical ocular
administration, steady state was reached within 13 weeks. At steady state, there was virtually no free drug or
metabolite in plasma; CA inhibition in RBCs was less than that anticipated to be necessary for a
pharmacological effect on renal function or respiration. Similar pharmacokinetic results were observed after
chronic, topical administration of dorzolamide hydrochloride. However, some elderly patients with renal
impairment (estimated CrCl 30-60 milliliter/min) had higher metabolite concentrations in RBCs, but no
meaningful differences in carbonic anhydrase inhibition and no clinically significant systemic side effects were
directly attributable to this finding.

Timolol Maleate
In a study of plasma drug concentration in six subjects, the systemic exposure to timolol was determined
following twice daily topical administration of timolol maleate ophthalmic solution 0.5%. The mean peak plasma
concentration following morning dosing was 0.46 ng/mL and following afternoon dosing was 0.35 ng/mL.
IIl. INDICATIONS
COSOPT is indicated in the treatment of elevated intraocular pressure (IOP) in patients with ocular hypertension
and open-angle glaucoma when concomitant therapy is appropriate.
IV. DOSAGE AND ADMINISTRATION
The dose is one drop of COSOPT in the affected eye(s) two times daily.
When substituting COSOPT for another ophthalmic antiglaucoma agent(s), discontinue the other agent(s) after
proper dosing on one day, and start COSOPT on the next day.
If another topical ophthalmic agent is being used, COSOPT and the other agent should be administered at least
ten minutes apart.
Safety and efficacy in pediatric patients below the age of 2 years have not been established. (For information
regarding use in pediatric patients >2 years of age see section IX)
When using nasolacrimal occlusion or closing the eyelids for 2 minutes, the systemic absorption is reduced.
This may result in an increase in local activity.
V. CONTRAINDICATIONS
COSOPT is contraindicated in patients with:

« reactive airway disease, bronchial asthma or a history of bronchial asthma, or severe chronic obstructive

pulmonary disease
« sinus bradycardia, sino-atrial block, second or third degree atrioventricular block, overt cardiac failure,
cardiogenic shock

« hypersensitivity to any component of this product
The above are based on the components and are not unique to the combination.
VI. PRECAUTIONS
As with other topically-applied ophthalmic agents, this drug may be absorbed systemically. The timolol
component is a betablocker. Therefore, the same types of adverse reactions found with systemic administration
of beta-blockers may occur with topical administration.
Cardio-respiratory Reactions
Because of the timolol maleate component, cardiac failure should be adequately controlled before beginning
therapy with COSOPT. Patients with a history of cardiovascular disease, including cardiac failure, should be
watched for signs of deterioration of these diseases, and pulse rates should be checked.
Due to its negative effect on conduction time, beta-blockers should be given with caution to patients with first
degree heart block.
Respiratory reactions and cardiac reactions, including death due to bronchospasm in patients with asthma and
rarely death in association with cardiac failure, have been reported following administration of timolol maleate
ophthalmic solution.
In patients with mild/moderate chronic obstructive pulmonary disease (COPD), COSOPT should be used with
caution, and only if the potential benefit outweighs the potential risk.

Vascular Disorders

Patients with severe peripheral circulatory disturbance/disorders (e.g. severe forms of Raynaud’s disease or
Raynaud’s syndrome) should be treated with caution.

Masking of Hypoglycemic Symptoms in Patients with Diabetes Mellitus

Beta-adrenergic blocking agents should be administered with caution in patients subject to spontaneous
hypoglycemia or to diabetic patients (especially those with labile diabetes) who are receiving insulin or oral
hypoglycemic agents. Beta-adrenergic blocking agents may mask the signs and symptoms of acute
hypoglycemia.

Masking of Thyrotoxicosis

Beta-adrenergic blocking agents may mask certain clinical signs of hyperthyroidism (e.g., tachycardia). Patients
suspected of developing thyrotoxicosis should be managed carefully to avoid abrupt withdrawal of beta-
adrenergic blocking agents which might precipitate a thyroid storm.

Surgical Anesthesia

The necessity or desirability of withdrawal of beta-adrenergic blocking agents prior to major surgery is
controversial. If necessary during surgery, the effects of beta-adrenergic blocking agents may be reversed by
sufficient doses of adrenergic agonists.

COSOPT has not been studied in patients with severe renal impairment (CrCl<30milliliter/min). Because
dorzolamide hydrochloride and its metabolite are excreted predominantly by the kidney, COSOPT is not
recommended in such patients.

COSOPT has not been studied in patients with hepatic impairment and therefore should be used with caution in
such patients.

Immunology and Hypersensitivity

As with other topically-applied ophthalmic agents, this drug may be absorbed systemically. The dorzolamide
component is a sulfonamide. Therefore, the same types of adverse reactions found with systemic administration
of sulfonamides may occur with topical administration, such as Stevens-Johnson syndrome and toxic epidermal
necrolysis. If signs of serious reactions or hypersensitivity occur, discontinue use of this preparation.

In clinical studies, local ocular adverse effects, primarily conjunctivitis and lid reactions, were reported with
chronic administration of dorzolamide hydrochloride ophthalmic solution. Some of these reactions had the
clinical appearance and course of an allergic-type reaction that resolved upon discontinuation of drug therapy.
Similar reactions have been reported with COSOPT. If such reactions are observed, discontinuation of treatment
with COSOPT should be considered.

While taking B-blockers, patients with a history of atopy or a history of severe anaphylactic reaction to a variety
of allergens may be more reactive to accidental, diagnostic, or therapeutic repeated challenge with such
allergens. Such patients may be unresponsive to the usual doses of epinephrine used to treat anaphylactic
reactions.

Concomitant Therapy

There is a potential for an additive effect on the known systemic effects of carbonic anhydrase inhibition in
patients receiving oral and topical carbonic anhydrase inhibitors concomitantly. The concomitant administration
of COSOPT and oral carbonic anhydrase inhibitors has not been studied and is not recommended.

Patients who are already receiving a beta-adrenergic blocking agent systemically and who are given COSOPT
should be observed for a potential additive effect either on the intraocular pressure or on the known systemic
effects of beta-blockade. The use of two topical beta-adrenergic blocking agents is not recommended.

Other

The management of patients with acute angle-closure glaucoma requires therapeutic interventions in addition to
ocular hypotensive agents. COSOPT has not been studied in patients with acute angle-closure glaucoma.
Choroidal detachment has been reported with administration of aqueous suppressant therapy (e.g., timolol,
acetazolamide, dorzolamide) after filtration procedures.

There is an increased potential for developing cormneal edema in patients with low endothelial cell counts.
Precautions should be used when prescribing COSOPT to this group of patients.

Contact Lens Use

COSOPT contains the preservative benzalkonium chloride, which may be deposited in soft contact lenses;
therefore, COSOPT should not be administered while wearing these lenses. The lenses should be removed
before application of the drops and not be reinserted earlier than 15 minutes after use.

MUTAGENESIS, CARCINOGENESIS AND IMPAIRMENT OF FERTILITY

Dorzolamide Hydrochloride

In a 2 year study of dorzolamide hydrochloride administered orally to male and female rats, urinary bladder
papillomas were seen in male rats in the highest dosage group of 20mg/kg/day. No treatment related tumors
were seen in a 21 months study in male and female mice given oral doses up to 75 and 37.5mg/kg/day,
respectively.

The increased incidence of urinary bladder papillomas seen in the high-dose male rats appears to be class-
effect of carbonic anhydrase inhibitors in rats. Rats are particularly prone to developing papillomas in response
to foreign bodies, compounds causing crystalluria and diverse sodium salts.

No changes in bladder urothelium were seen in dogs given oral dorzolamide hydrochloride for 1 year at doses
of 2mg/kg/day or in monkeys given 20uL of 3% dorzolamide hydrochloride topically to the eye bid of 1 year.
Dorzolamide showed no mutagenic potential in a series of standard assays for gene mutations, chromosomal
damage and DNA damage.

In reproduction studies of dorzolamide hydrochloride in rats, there were no adverse effects on the reproductive
capacity of males or females at oral doses up to 15 and 7.5mg/kg/day.

Timolol Maleate

In a two-year oral study of timolol maleate in rats there was a statistically significant (p<0.05) increase in the
incidence of adrenal pheochromocytomas in male rats administered 300 mg/kg/day (300 times** the maximum
recommended human oral dose). Similar differences were not observed in rats administered oral doses
equivalent to 25 or 100 times the maximum recommended human oral dose.

In a lifetime oral study in mice, there were statistically significant (p<0.05) increases in the incidence of benign
and malignant pulmonary tumors, benign uterine polyps and mammary adenocarcinoma in female mice at
500 mg/kg/day (500 times the maximum recommended human dose), but not at 5 or 50mg/kg/day. In a
subsequent study in female mice, in which post-mortem examinations were limited to uterus and lungs, a
statistically significant increase in the incidence of pulmonary tumors was again observed at 500 mg/kg/day.
The increased occurrence of mammary adenocarcinoma was associated with elevations in serum prolactin
which occurred in female mice administered timolol at 500 mg/kg, but not at doses of 5 or 50 mg/kg/day. An
increased incidence of mammary adenocarcinomas in rodents has been associated with administration of
several other therapeutic agents which elevate serum prolactin, but no correlation between serum prolactin
levels and mammary tumors has been established in man. Furthermore, in adult human female subjects who
received oral dosages of up to 60 mg of timolol maleate, the maximum recommended human oral dosage,
there were no clinically meaningful changes in serum prolactin.

Timolol maleate was devoid of mutagenic potential when evaluated in vivo (mouse) in the micronucleus test and
cytogenetic assay (doses up to 800 mg/kg) and in vitro in a neoplastic cell transformation assay (up to
100 mcg/ml). In Ames tests the highest concentrations of timolol employed, 5000 or 10,000 mcg/plate, were
associated with statistically significant elevations (p<0.05) of revertants observed with tester strain TA 100 (in
seven replicate assays), but not in the remaining three strains. In the assays with tester strain TA 100, no
consistent dose-response relationship was observed, nor did the ratio of test to control revertants reach 2. A
ratio of 2 is usually considered the criterion for a positive Ames test.

Reproduction and fertility studies in rats showed no adverse effect on male or female fertility at doses up to 150
times the maximum recommended human oral dose.

VII. PREGNANCY

There are no adequate and well-controlled studies in pregnant women. COSOPT should be used during
pregnancy only if the potential benefit justifies the potential risk to the fetus.

VIIl. NURSING MOTHERS

It is not known whether dorzolamide hydrochloride is excreted in human milk. Timolol maleate does appear in
human milk. Because of the potential for serious adverse reactions on the nursing infant, a decision should be
made whether to discontinue nursing or discontinue the drug, taking into account the importance of the drug to
the mother.

** The maximum recommended oral dose is 60 mg of timolol. One drop of TIMOPTOL 0.5% contains about
1/300 of this dose which is about 0.2 mg.

IX. PEDIATRIC USE
The safety and efficacy of 2% dorzolamide hydrochloride ophthalmic solution has been established in a clinical
study of children under the age of 6 years. In this study patients under 6 and greater than 2 years of age whose
IOP was not controlled with monotherapy received COSOPT. In those patients COSOPT was generally well
tolerated.
X. USE IN ELDERLY
Of the total number of patients in clinical studies of COSOPT, 49% were 65 years of age and over, while 13%
were 75 years of age and over. No overall differences in effectiveness or safety were observed between these
patients and younger patients, but greater sensitivity of some older individuals cannot be ruled out.
XI. DRUG INTERACTIONS
Specific drug interaction studies have not been performed with COSOPT.
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