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DESCRIPTION

Age-related Macular Degeneration (AMD) stands as the leading
cause of irreversible vision loss in individuals over the age of 60
in developed countries. Characterized by progressive damage to
the macula, the central part of the retina responsible for detailed
vision, AMD profoundly impacts patients’ ability to read, drive,
and perform daily activities. With aging populations worldwide,
the prevalence of AMD continues to rise, creating a significant
socioeconomic and healthcare burden. Understanding its
pathophysiology, risk factors, and advances in management is
therefore critical for ophthalmology and public health.

AMD exists in two major clinical forms: dry (non-exudative) and
wet (exudative). Dry AMD, the more common form, is
characterized by the accumulation of drusen extracellular
deposits beneath the Retinal Pigment Epithelium (RPE)-and
progressive atrophy of the RPE and photoreceptors. Wet AMD,
though less prevalent, is more severe and results from abnormal
choroidal neovascularization that invades the subretinal space,
causing leakage, hemorrhage, and scarring. Waithout
intervention, wet AMD can lead to rapid and profound central
vision loss.

The pathogenesis of AMD is multifactorial, involving genetic,
environmental, and metabolic influences. Genetic studies have
identified polymorphisms in complement factor H and other
genes in the complement cascade as significant risk factors,
highlighting the role of dysregulated responses.
Oxidative  stress, mitochondrial ~dysfunction, and lipid
metabolism abnormalities further contribute to RPE damage
and drusen formation. Environmental risk factors such as
smoking, high-fat diets, obesity, and ultraviolet light exposure
exacerbate disease progression.

immune

Advances in diagnostic imaging have transformed the ability to
detect and monitor AMD. Optical coherence tomography
(OCT) provides cross-sectional imaging of retinal layers, allowing
detection of drusen, RPE atrophy, and fluid accumulation. OCT
angiography enables non-invasive visualization of choroidal
neovascularization, reducing reliance on invasive fluorescein

angiography. Fundus autofluorescence imaging highlights RPE
dysfunction and atrophy, aiding in the monitoring of dry AMD
progression.

Therapeutic strategies differ significantly between dry and wet
AMD. Currently, no definitive cure exists for dry AMD.
Management focuses on slowing progression and preserving
vision. The Age-Related Eye Disease Studies (AREDS and
AREDS2) demonstrated that high-dose antioxidant and mineral
supplementation, including vitamins C and E, zinc, copper,
lutein, and zeaxanthin, can reduce the risk of progression to
advanced AMD in individuals with
Lifestyle modifications such as smoking cessation, dietary

intermediate disease.

improvements, and cardiovascular risk management also play a
critical role. Experimental therapies for dry AMD include
complement inhibitors, stem cell-based RPE replacement, and
gene therapy, though these remain under clinical investigation.

Wet AMD management has been revolutionized by the
introduction of anti-VEGF (vascular endothelial growth factor)
agents. Intravitreal injections of ranibizumab, aflibercept, and
offlabel bevacizumab have become the standard of care,
effectively suppressing neovascularization, reducing leakage, and
preserving vision. Clinical trials such as MARINA, ANCHOR,
and VIEW have demonstrated dramatic improvements in visual
outcomes compared to previous treatments like photodynamic
therapy and laser photocoagulation. However, the need for
repeated, often lifelong injections places a significant burden on
patients and healthcare systems. Sustained-release formulations,
port delivery systems, and novel anti-angiogenic agents are under
development to reduce treatment frequency.

Despite these advances, challenges remain. Geographic atrophy,
the advanced stage of dry AMD, currently lacks effective
therapies. Moreover, not all patients respond optimally to anti-

VEGF and

tachyphylaxis or adverse effects such as increased risk of

therapy, longterm treatment may lead to

geographic  atrophy. Personalized medicine approaches,

incorporating genetic and biomarker profiling, may help tailor
therapies to individual patients in the future.
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Public health strategies are equally important in reducing the
burden of AMD. Regular eye examinations for atrisk
populations, patient education on lifestyle modifications, and
integration of teleophthalmology services can enhance early
detection and intervention. Research into predictive models
using artificial intelligence applied to imaging data offers
promise for identifying individuals at highest risk of progression.

In conclusion, AMD represents both a challenge and an
opportunity in ophthalmology. While advances in imaging and
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anti-VEGF therapy have transformed management of wet AMD,
significant unmet needs remain, particularly for dry AMD.
Ongoing research into complement inhibition, regenerative
medicine, and gene therapy offers hope for future
breakthroughs. Addressing lifestyle risk factors and ensuring
equitable access to care are essential for reducing the global
burden of AMD. For patients, continued innovation means the
possibility of maintaining independence and quality of life well
into older age.
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