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Vitamins for glaucoma

Glaucoma continues to be one of the leading causes of
vision loss worldwide. In 2020, an estimated 4.5 million
persons will suffer moderate to severe vision impairment
and an estimated 3.2 million blind will be blind due to
this ophthalmic condition.1

For multiple decades, treatment of glaucoma has
focused on the reduction of intraocular pressure—
pharmacologically or by laser or surgical interventions—to
protect the retinal ganglion cells and their axons, which are
the primary casualties in the disease.2 However, there has
been increasing interest in the possibility of neuroprotective
approaches to improve the resilience of this cell population.
Vitamins—in particular, antioxidant vitamins—have
received considerable attention, albeit with little practical
clinical application.3 In contrast, the AREDS2 supplement,
which includes vitamin C and vitamin E, is commonly
given to patients with intermediate or late age-related mac-
ular degeneration in one eye.4

In this issue of Clinical and Experimental Ophthal-
mology, Hui et al5 report, for the first time, the neuro-
protective effect of nicotinamide in patients with
glaucoma. Nicotinamide is the water-soluble amide form
of niacin or vitamin B3. It is an essential substrate in the
metabolic pathway that ultimately generates nicotin-
amide adenine dinucleotide (NAD+), which is required
for the production of adenosine triphosphate in mito-
chondria.6 Nicotinamide supplementation is under inves-
tigation for a range of traumatic, vascular and
neurodegenerative diseases. This treatment is generally
well tolerated, in contrast to niacin, which has been asso-
ciated with macular oedema.7

Introduction of nicotinamide into the glaucoma clinic
has occurred remarkably quickly. Just 3 years ago, Wil-
liams et al8 published a highly significant report in Sci-
ence, in which they demonstrated that mitochondrial
dysfunction and reduced levels of NAD+ occurred early
in retinas of glaucoma-prone mice, and that addressing
this defect—by methods that included supplementing the
diet with nicotinamide—had preventive and therapeutic
effects in the mice. Subsequently, an independent group
reported lower levels of nicotinamide in patients with pri-
mary open-angle glaucoma.9 In response to this ground-
breaking discovery, Liebmann and Cioffi10 published a

perspective in the New England Journal of Medicine
entitled, “Nicking Glaucoma with Nicotinamide?”, which
ended with the question, “Should nicotinamide be tested
in humans with glaucoma?” The present work, reported
by a team of largely Australian-based ophthalmologists,
addresses this question and provides strong evidence that
the answer may be “yes.”

Hui et al5 enrolled 57 patients with different forms of
glaucoma—including primary open-angle glaucoma,
chronic angle-closure glaucoma, pseudoexfoliative glau-
coma and pigment dispersion glaucoma—in a 24-week
crossover, double-masked randomized clinical trial that
compared treatment with oral nicotinamide to appear-
ance and texture-matched placebo tablets. Enrolees had
well-controlled intraocular pressure and continued their
regular pressure-lowering medications throughout the
study. During the nicotinamide treatment period,
patients were supplemented at 1.5 g/d for 6 weeks,
followed by 3.0 g/d for 6 weeks. Greater than 90% adher-
ence to the nicotinamide treatment indicated good tolera-
bility and the reported side effects were mild, including
nausea, gastrointestinal disturbances and headaches.

A total of 49 patients completed this study. The main
outcome measures were designed to assess inner retinal
function, which was judged at the end of the 6-week period
of higher dose nicotinamide. The investigators selected sev-
eral electrophysiological parameters previously shown to
evaluate retinal ganglion cell function reliably and have
clinical applicability: saturated photopic negative ampli-
tude or voltage (Vmax), and ratio of saturated photopic
negative and b-wave amplitudes (Vmax ratio).11,12 Treat-
ment with nicotinamide resulted in significantly higher
Vmax and Vmax ratio in comparison to placebo tablets, by
approximately 4-fold for both measures. There may also
have been a positive effect on visual field mean deviation.
Changes were not observed in visual acuity, intraocular
pressure or retinal nerve fibre layer thickness as a result of
treatment with nicotinamide.

That protecting retinal ganglion cells—and
preventing progression of, or even reversing, glaucoma—
could be as simple as taking a vitamin supplement, is cer-
tainly attractive. Questions about patient and disease
characteristics spring to mind. Might therapeutic effects
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depend on age, sex, ethnic origin, lifestyle factors and/or
co-morbidities? There was no correlation between treat-
ment effect and age, sex or body mass index in this study,
but patient numbers were small. Might certain forms of
glaucoma be more amenable to this treatment? Clearly,
this carefully designed and executed clinical trial is just
the first step in evaluating nicotinamide supplements
for patients with glaucoma. Indeed, in discussing this
important work, Hui et al5 indicate plans for an extended
clinical trial “to determine whether (the) functional
improvements (linked to nicotinamide supplements)
are sustained and associated with delayed glaucoma
progression.”
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