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ABSTRACT

Age-related eye diseases, particularly cataract, glaucoma, and age-related
macular degeneration (AMD), are among the most common causes of vision
impairment and blindness worldwide. With the global population aging rapidly, the
prevalence of these conditions is projected to rise significantly, imposing clinical,
economic, and social challenges. This review summarizes current knowledge of their
epidemiology, risk factors, and pathophysiological mechanisms, alongside modern
management strategies. Cataract remains the leading cause of blindness globally,
while glaucoma is the primary cause of irreversible blindness. AMD is the most
frequent cause of severe vision loss among the elderly in developed countries.
Shared risk factors such as oxidative stress, vascular dysfunction, and genetic
predisposition contribute to their progression. Advances in surgical techniques,
pharmacological treatments such as anti-VEGF therapy for AMD, and public health
interventions, including early screening and preventive care, provide opportunities
to mitigate the burden of these diseases. A comprehensive, evidence-based
understanding of their interrelationships is critical for future prevention, diagnosis,

and treatment strategies.
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INTRODUCTION

Age-related eye diseases, including cataract, glaucoma, and age-related
macular degeneration (AMD), represent a significant and growing global public
health challenge. Driven by an aging global population, their prevalence is projected
to increase substantially, contributing to vision impairment, blindness, and
associated economic burdens. This review synthesizes current knowledge on these
conditions, integrating foundational studies with recent advancements to provide a
contemporary understanding of their epidemiology, pathophysiology, and

management.
Global Burden and Epidemiology

The foundational studies first quantified the massive scale of global vision
impairment [Pascolini & Mariotti, 2012, 33; Resnikoff et al., 2004, 118]. However,
more recent data from the Global Burden of Disease Study confirms that cataract
remains the leading cause of blindness globally, particularly in low- and middle-
income countries, while uncorrected refractive errors are the main cause of moderate
and severe vision impairment [Flaxman et al., 2017, 95]. The prevalence of these
diseases is strongly correlated with age. AMD is a major cause of irreversible
blindness in adults over 50, with advanced AMD affecting 1.5% of the U.S.
population [Friedman et al., 2004, 67]. This risk varies significantly by ethnicity:
AMD prevalence is highest in the White population, followed by Chinese, Hispanic,
and Black populations [Klein et al., 2007, 142]. Similarly, European studies confirm
these age and gender variations [Rudnicka et al., 2012, 201]. The global burden of
glaucoma is profound. In 2010, an estimated 60.5 million people had glaucoma
worldwide [Quigley & Broman, 2006, 88], and projections suggest that by 2040,
111.8 million people could be affected, with the highest burden in Asia and Africa
[Tham et al., 2014, 121]. In the United States, open-angle glaucoma is the leading
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cause of irreversible blindness among Black and White Americans [Congdon et al.,

2004, 156].
Pathophysiology and Risk Factors

Age-related Macular Degeneration (AMD): AMD is a complex disease
involving genetic predisposition, oxidative stress, and chronic inflammation
[Coleman et al., 2008, 211; Mitchell et al., 2018, 299]. It manifests in two forms: the
more common ‘dry’ (atrophic) form, characterized by drusen accumulation and
retinal pigment epithelium atrophy, and the ‘wet’ (neovascular) form, defined by
choroidal neovascularization that leads to rapid vision loss. Glaucoma: Glaucoma is
a progressive optic neuropathy typically associated with elevated intraocular
pressure (IOP), which damages retinal ganglion cells [Weinreb et al., 2014, 112].
However, the disease can occur with normal IOP, suggesting vascular and genetic
factors are involved. Risk factors include elevated IOP, age, family history, and

African or Hispanic ancestry [Coleman & Miglior, 2008, 87].

Cataract: Cataract is defined as the opacification of the eye’s natural lens,
primarily due to cumulative oxidative damage and protein aggregation [Liu et al.,
2017, 134]. Other significant risk factors include ultraviolet light exposure, smoking,

diabetes, and corticosteroid use.
Advances in Management and Prevention

AMD: The AREDS?2 trial concluded that adding lutein and zeaxanthin reduces
progression risk to advanced AMD, while omega-3 fatty acids do not [AREDS2
Research Group, 2013, 45]. For neovascular AMD, intravitreal anti-VEGF

injections are now the standard of care.

Glaucoma: Management focuses on lowering IOP. The Ocular Hypertension
Treatment Study demonstrated that topical medication delays onset of primary open-

angle glaucoma [Gordon et al., 2010, 59], while the Early Manifest Glaucoma Trial
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confirmed that IOP reduction slows progression [Heijl et al., 2002, 77]. Today,
therapies include medications, selective laser trabeculoplasty (SLT), and minimally

invasive glaucoma surgeries (MIGS).

Cataract: The definitive treatment is surgical removal of the lens with
intraocular lens implantation. Advances in smaller-incision techniques and premium

IOLs have improved outcomes [Liu et al., 2017, 136].
Economic and Public Health Impact

These diseases impose a heavy economic burden. In the U.S., glaucoma costs
include both medical expenses and productivity loss [Varma et al., 2011, 181].
Globally, cataract-related vision loss has major social and economic consequences
[Javitt & Wang, 1996, 48]. Expanding cost-effective interventions such as cataract

surgery and glaucoma screening in high-risk groups is essential.
Conclusion and Future Directions

Foundational studies have been essential in understanding age-related eye
diseases, but rapid advancements continue. The future lies in refining treatment
protocols, developing therapies for geographic atrophy in AMD, expanding access
in underserved regions, and applying artificial intelligence for early detection and
risk assessment. Integrating modern evidence with foundational knowledge is vital

to reduce the global burden of vision loss.
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