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Key points:
 • Glaucoma causes widespread damage throughout the 
entire visual system, and is a global neurodegenerative 
disease.
 • Nicotinamide (Vitamin B3) prevents retinal cell death 
by restoring energy levels and stabilizing mitochondrial 
metabolism.
 • Nicotinamide directly preserves the physical structure of 
mitochondria, particularly within the cell bodies and axons.
 • These findings confirm nicotinamide’s clinical potential 
as a powerful treatment for glaucoma and related optic 
neuropathies.

Glaucoma, a leading cause of irreversible blindness, is 
known as a “silent thief of sight,” progressively damaging the 
optic nerve. It primarily involves the degeneration and death of 
retinal ganglion cells (RGCs), the neurons that transmit visual 
information from the eye to the brain. For over 40% of patients, 
this results in blindness in at least one eye. Current treatment 
focuses solely on lowering intraocular pressure (IOP), a major 
risk factor, but this does not directly protect the neurons 
themselves.
A key factor in this neurodegeneration is mitochondrial 

dysfunction within RGCs. Mitochondria, the cells’ energy 
producers, are impaired by the physical stress of elevated IOP 
and by aging. Critically, levels of NAD—a molecule essential for 
mitochondrial function—decline both with age and in glaucoma. 
This energy deficit contributes to RGC death.
Our research investigated nicotinamide, the amide form of 

vitamin B3, as a potential neuroprotective therapy. Nicotinamide 
is a direct precursor for NAD synthesis in neurons. This thesis 
evaluated the impact of  nicotinamide supplementation on 
mitochondrial function in models of two conditions involving 
RGC degeneration and NAD deficits: primary open-angle 
glaucoma and Leber’s Hereditary Optic Neuropathy 
Using animal models that mimic elevated IOP and metabolic 

stress, we demonstrated that nicotinamide treatment enhances 
NAD synthesis. This stabilizes mitochondrial morphology and 
function under stress, as shown by targeted biochemical assays 
and high-resolution microscopy.
These findings suggest that nicotinamide’s neuroprotective 

effects, achieved by bolstering mitochondrial resilience, 
could represent a novel therapeutic approach. By directly 
addressing the energetic vulnerability of RGCs, nicotinamide 
supplementation holds promise for treating glaucoma and 
potentially other mitochondrial optic neuropathies.

On October 30, 2025, Amin Otmani defended the thesis “The effect of nicotinamide on retinal ganglion cell metabolism and 
mitochondria in glaucoma” at the Department of Clinical Neuroscience, Division of Eye and Vision, Karolinska Institute. The main 
supervisor was Prof. Pete Williams, with co-supervisors Assistant Prof. James Tribble, Prof. Rune Brautaset, and Associate Prof. 
Gauti Jóhannesson, all at the Dept. of Clinical Neuroscience, Division of Eye and Vision, Karolinska Institute.

Future Directions:
 • To overcome current research limits, we propose a 
long-term, large, international prospective cohort study to 
test NAM’s long-term efficacy and synergy with standard 
treatments.
 • The study could combine standard clinical tests with 
advanced biological data, including post-mortem tissue 
analysis, to provide a holistic view of how NAM affects the 
disease.
 • To ensure valid results, the study must implement 
standardized global protocols and rigorous retention 
strategies to maintain consistent data collection and 
participant compliance.
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