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aetiology), both OAG and ACG can be secondary conditions. Secondary glaucoma refers to any case in which 

another disorder (e.g. injury, inflammation, vascular disease or diabetes mellitus) causes or significantly contrib-

utes to increased eye pressure, resulting in optic nerve damage and vision loss. Pseudo-exfoliation, characterised 

by accumulation of abnormal fibrillar extracellular material in intraocular tissues such as non-pigmented ciliary 

epithelium, iris pigment epithelium and trabecular endothelium, is the most common type of secondary OAG 

caused by an ophthalmologic condition (8). 

Generally, glaucoma is seen in humans of advanced age. However, it can also occur in children. Childhood glau-

coma is generally accompanied by raised IOP and decreased visual acuity. It is broadly grouped into congenital 

(primary developmental anomalies present in the drainage angle or secondary to other ocular or other develop-

mental anomalies) and juvenile onset (8). 

 

VI.2.2 Summary of treatment benefits 

Reduction of elevated intraocular pressure in chronic open-angle glaucoma and ocular hypertension in adults (as 

monotherapy or as adjunctive therapy to beta-blockers) 

According to the current scientific knowledge, glaucoma cannot be cured and damage caused by the disease 

cannot be reversed (8). However, adequate treatment can protect subjects at high risk of the disease or patients 

with early signs of glaucoma from severe visual impairment and blindness. The assessment that elevated IOP is 

a major risk factor for glaucoma development is corroborated by controlled clinical trials in which substantial 

benefit of IOP-lowering treatment for patients suspected to have glaucoma was reported before initial damage 

was seen (3, 5, 8, 16, 21). 

Today, medications available for reducing IOP in patients with ocular hypertension or glaucoma include topical β-

adrenergic antagonists, prostaglandin analogues, carbonic anhydrase inhibitors, parasympathomimetics and α-

adrenergic agonists. If monotherapy does not sufficiently decrease eye pressure, combinations of topical oph-

thalmic drugs may be used because the concomitant administration of agents with different modes of action has 

been shown to result in additive effects. Fixed combinations of commonly used drugs have also been developed 

(e.g., latanoprost plus timolol, bimatoprost plus timolol, travoprost plus timolol, dorzolamide plus timolol). While 

they may offer benefits of convenience, safety and cost, they limit individualisation of dosing (18). 

Topical eye drops used to treat glaucoma lower the IOP by reducing the production rate of aqueous humour, by 

increasing the facility of aqueous outflow through the trabecular meshwork, by increasing the drainage of aque-

ous humour through the uveoscleral outflow pathway or by decreasing the pressure within the episcleral veins. 

Some ocular hypotensive drugs have effects on several of these parameters (7). 

Pilocarpine is a direct acting parasympathomimetic that increases the outflow of aqueous humour; possible side 

effects include pain around or inside the eyes, brow ache, blurred or dim vision, myopia, allergic reactions, a 

stuffy nose, sweating, increased salivation, and occasional digestive problems. Today, pilocarpine is rarely used 

as first-line therapy, but considered as a third-line treatment option (17, 22). 

Following their introduction in the 1970s, topically administered β-adrenergic receptor antagonists (e.g., timolol, 

betaxolol) have been the mainstay of therapy for more than 20 years. Today, timolol is still commonly used as ad-

junctive therapy. Non-selective β-blockers such as timolol inhibit both β-1 and β-2 adrenergic receptors; they are 

reasonably well tolerated locally. They are thought to lower IOP mainly by decreasing the β-adrenergic tone and 

inducing ciliary arteriolar vasoconstriction, thereby reducing aqueous humour production in the ciliary processes 

of the eye. However, due to systemic absorption after topical administration, they can cause adverse events by 

acting on β-1 adrenoceptors of the heart and on β-2 receptors in the bronchi. Therefore, topical β-blockers are 

contraindicated in patients with severe cardiovascular and pulmonary diseases. But even in otherwise healthy 
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glaucoma patients, these agents may negatively impact quality of life by causing respiratory difficulty, exercise in-

tolerance, depression, fatigue or sexual dysfunction (17, 22). 

Topical carbonic anhydrase (CA) inhibitors, i.e. dorzolamide and brinzolamide, lower IOP by decreasing the 

amount of aqueous humour. They may produce mild local adverse reactions but serious side effects occur very 

rarely. CA inhibitors are used as monotherapy and as adjunctive therapy to other antiglaucoma agents, mostly β-

blockers (17, 22). 

Alpha-2 adrenergic receptor agonists, such as brimonidine and apraclodine, reduce the production of aqueous 

humour; brimonidine has been shown to additionally enhance uveoscleral outflow. They are well tolerated; the 

most commonly reported adverse events with brimonidine therapy are ocular allergic reactions, but clinically sig-

nificant effects on heart rate or blood pressure are generally not observed (17, 22). 

Over the last decade, prostaglandin (PG) F2α analogues (i.e. latanoprost and travoprost) and the structurally re-

lated prostamide bimatoprost have become widely used ocular hypotensive drugs, increasingly displacing β-

blockers as first-line therapy. These preparations are regarded as the safest and most effective glaucoma drugs 

to date. Therefore they quickly replaced beta blockers as the preferred first-line agents for most patients with 

glaucoma (17, 22). According to reviews on the tolerability of PG analogues, once-daily treatment with bimato-

prost 0.03% ophthalmic solution in patients with ocular hypertension or glaucoma is generally well tolerated, with 

a high rate of study completion in clinical trials (3, 4, 6, 20). The most commonly reported adverse events were 

conjunctival hyperaemia (mostly mild) and eyelash growth, occurring in 45% and 43% of bimatoprost recipients 

during the first year of treatment. The mechanism of action by which bimatoprost reduces intraocular pressure in 

humans is by increasing aqueous humour outflow through the trabecular meshwork and enhancing uveoscleral 

outflow (2). 

Surgery is also an option for the treatment of glaucoma, especially when available medications are ineffective, 

contraindicated or when compliance is a problem. However, although glaucoma surgery may preserve current vi-

sion, it cannot restore vision already lost. Several possibilities exist: By using a high-energy laser beam, part of 

the trabecular meshwork can be shrunken, which causes other parts of the meshwork to stretch and open up. 

While laser surgery initially lowers IOP in almost all patients treated, the IOP starts to increase after some time in 

most of them. Trabeculectomy, i.e. removing a small piece of the trabecular mesh-work, is also performed. Some-

times a single surgical procedure may not lower eye pressure enough, in which topical treatment has to be con-

tinued or another trabeculectomy operation is required. Implantation of trabecular drainage is an option particular-

ly for patients with secondary glaucoma or for children with congenital glaucoma. Possible complications from 

glaucoma surgery may include infection, bleeding, an IOP that remains too high or too low, and, in very rare cas-

es, development of cataracts or visual field loss (8). 

 

 
VI.2.3 Unknowns relating to treatment benefits 

The safety and efficacy of bimatoprost in children aged 0 to 18 years have not yet been established. Efficacy and 

safety have also not been studied in patients with renal or moderate to severe hepatic impairment, in patients with 

compromised respiratory function, in patients with heart block more severe than first degree or uncontrolled con-

gestive heart failure, as well as in patients with inflammatory ocular conditions, neovascular, inflammatory, angle-

closure glaucoma, congenital glaucoma or narrow-angle glaucoma. Also there are no adequate data from the use 

of bimatoprost in pregnant and lactating women. 

 






