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Glaucoma is treated by lowering intraocular pressure (IOP). However, numerous laboratory
studies have shown that experimental glaucoma can be helped by therapies that act by
mechanisms other than lowering IOP. Such therapies are termed “neuroprotective” because
the targets are the neurons affected in glaucomatous optic neuropathy. Until recently there
has been no level I evidence that any neuroprotective therapy is effective in patients with
glaucoma.1 With the recent online publication of the results of the Low Pressure Glaucoma
Treatment Study2 (LoGTS), there are now data that the α2 agonist brimonidine, a drug
previously shown to be neuroprotective in the laboratory, may also have a beneficial effect
on visual function independent of IOP lowering. This commentary analyzes the implications
of LoGTS for our understanding of neuroprotection.

LoGTS was a randomized double-masked, multicenter study comparing visual field
progression in normal-tension glaucoma patients treated with brimonidine or timolol.
Subjects had visual field and optic nerve head evidence of glaucomatous optic neuropathy
and a diurnal IOP < 21 mm Hg. Randomization was in a 4:3 (brimonidine:timolol) ratio to
account for an expected increased dropout in the brimonidine group from ocular allergy. The
primary outcome measure was visual field progression at 3 or more points by pointwise
linear regression and confirmed on 3 successive fields. Sample size was based on an 80%
power to detect a 25% difference in visual field progression at α=0.05. Follow-up was up to
4 years with visual fields every 4 months.
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Mean (±SEM) follow-up was 30±2 months. Of the 178 analyzed patients, 9.1% of the
brimonidine group and 39.2% of the timolol group progressed (p=0.001). Comparable visual
field progression results were seen when analyzed by glaucoma change probability mapping
or the 3-omitting method for pointwise linear regression. IOP decrease was similar in the
two groups, implying that the difference in progression might be unrelated to effects on IOP.

This impressive difference in visual field progression in two therapies with similar IOP
lowering profiles is tempered by several issues. First, the higher incidence of ocular allergy
in the brimonidine group (20%) led to significant drop-out in the first year, and could have
masked a subgroup of progressing patients that were not subsequently analyzed. If so, this
would imply that visual field progression and incidence of ocular allergy are highly
associated, which is uncommonly observed. Nonetheless, the apparent neuroprotective
effects of brimonidine may only be applicable to patients who do not develop ocular allergy.
Ocular allergy insufficient to cause a subject to drop-out could unmask group assignment to
the treating ophthalmologist, although this is less concerning because the visual field
analysis was masked.

Second, the diurnal effects of brimonidine and timolol could have differed, with less
nocturnal IOP reduction with timolol compared to brimonidine. Against this are studies
demonstrating almost identical IOP lowering over 24 hours with the two drugs3 and
insignificant nocturnal IOP lowering with brimonidine.4 Ocular perfusion pressure (diastolic
blood pressure minus IOP) in the first study was even lower with brimonidine than timolol,
implying that changes in ocular perfusion were not responsible for the apparent
neuroprotective effects observed in LoGTS.

Third, in retrospect, subjects in both groups were undertreated. The proportion with a ≥ 20%
decrease in IOP at the time of progression was only 44% in the brimonidine group and 39%
in the timolol group. In comparison, target reduction of IOP was 30% in the Collaborative
Normal Tension Glaucoma Study.5 The baseline diurnal IOP in progressing brimonidine
subjects was higher than timolol subjects (16.9±2.4, n=9 vs. 15.4±2.5, n=31), indicating that
there was still a role for further IOP lowering in addition to neuroprotection. Additional IOP
lowering would likely have made it more difficult to detect a neuroprotective effect due to
brimonidine.

Fourth, the perceived lower progression rate in brimonidine-treated subjects could be the
result of a paradoxically higher progression rate in timolol-treated subjects. Timolol may
have effects on neural or vascular physiology that theoretically could be deleterious to the
optic nerve. On the other hand, there is no reason to believe that timolol is actually harmful
in patients with glaucoma, even though it could explain the results obtained. This could be
explored further by comparing progression rates in CNTGS between timolol-treated normal-
tension glaucoma subjects and untreated subjects.

The apparent neuroprotective effect observed in the LoGTS trial should be placed in the
context of clinical trials that did not demonstrate neuroprotective efficacy, including those in
other neurologic diseases.6,7 These trials were preceded by laboratory studies demonstrating
potent neuroprotective effects in animals, yet translation to the clinic did not occur. Some
reasons for this “Loss in Translation” are discussed elsewhere.8,9

The results of the LoGTS are encouraging, and one interpretation is that the drug studied
was associated with a neuroprotective effect. Why this result differed from other studies of
neuroprotection is unknown, and could reflect study design, the disease studied, the drug
used, our inability to measure neuroprotection directly, or a combination thereof. However,
confirmation of the neuroprotection paradigm by other randomized clinical trials is
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necessary to increase confidence that this and other non-IOP lowering approaches are viable
therapies for glaucoma and other optic neuropathies.
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