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Abstract
Background
The most common kind of age-related macular degeneration (ARMD) in the elderly is neovascular ARMD.
Anomalies of the capillaries under the retina are the hallmarks of this condition. A well-established method for
controlling neovascular ARMD is anti-VEFG (vascular endothelial growth factor) treatment, which blocks the
formation of aberrant blood vessels.
Objectives
To study the efficacy of antiVEGF therapy in Neovascular ARMD and determine the effects of anti-VEGF therapy on
central retinal thickness, visual acuity, leakage, and retinal morphology.
Methods
A retrospective cross-sectional study was conducted in the ophthalmology department over 12 months from January
2024 to December 2024 involving 50 patients with neovascular ARMD and a minimum of three months of anti-VEFG
treatment were included. Ranibizumab, bevacizumab, or aflibercept were the drugs given to the patients. The data was
gathered by measuring visual acuity with a Snellen chart, measuring central retinal thickness with optical coherence
tomography (OCT), and evaluating retinal leakage with fluorescein angiography. Statistical analysis was conducted
using paired t-tests, with a significance level of p-value < 0.05.
Results
Retinal morphology and visual acuity both showed notable improvements. A decrease in macular edema was indicated
by an average reduction of 65 µm in central retinal thickness and an improvement of 0.18 in visual acuity on the
Snellen scale. Compared to 80% at baseline, only 24% of patients exhibited leakage after treatment, according to
fluorescein angiography, indicating a substantial decrease in retinal leakage.
Conclusion
Patients suffering from neovascular ARMD report marked improvements in visual acuity and retinal morphology after
receiving anti-VEFG therapy. Patients with neovascular ARMD may be able to keep their eyesight with the help of
anti-VEFG medications, according to the results.
Recommendation
There should be routine incorporation of anti-VEGF therapy as a frontline intervention for neovascular ARMD in
tertiary and secondary healthcare settings across India.
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Introduction

Neovascular age-related macular degeneration is a
leading cause of permanent vision loss in the elderly,
especially those over 50. This progressive disease causes
leakage, scarring, and irreversible central vision loss due
to an abnormal blood vessel network beneath the retina
[1]. ARMD damages the macula, which provides sharp,

detailed vision, affecting reading, driving, and face
recognition [2]. Dry ARMD does not involve new blood
vessels, while wet ARMD does. Unlike dry ARMD,
which is the most common and slowly progressing form,
neovascular ARMD is more aggressive and causes rapid
vision loss [3]. CNV causes hemorrhages and macular
edema by developing abnormal blood vessels. These
complications impair retinal function and cause central
vision loss. Neovascular ARMD causes devastating
effects on daily life and quality of life making it a public
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health issue [4]. Anti-VEGF therapy has revolutionized
neovascular ARMD treatment. Neovascular ARMD is
now treated with anti-VEFG agents like aflibercept,
ranibizumab, and bevacizumab. Angiogenesis protein
VEFG is strongly linked to neovascular ARMD [5].
These treatments reduce abnormal blood vessel growth
and leakage by blocking VEFG. This stabilizes or
improves vision [6]. Anti-VEFG therapy is a game-
changer for wet ARMD treatment, improving retinal
damage, macular edema, and visual acuity [7]. Clinical
trials like MARINA, ANCHOR, and CATT show that
monthly anti-VEFG injections can stop disease
progression and restore some vision. As the gold
standard for treating neovascular ARMD, anti-VEFG
therapy is used worldwide [8].

Anti-VEFG agents have been extensively studied, but
their long-term effects, optimal dosing, and clinical
impact remain unknown. Large-scale, multicenter
clinical trials show anti-VEFG therapy works, but more
research is needed in smaller, resource-constrained
settings [9]. Due to the country's aging population and
rising lifestyle-related diseases, many Indians have
ARMD. Advanced therapies like anti-VEFG may be
scarcer in this country. Clinical outcomes in India may
vary due to healthcare infrastructure, socioeconomic
status, and comorbidities [10]. Because anti-VEFG
therapy response and tolerability vary by ethnicity and
region, regional studies are needed better to understand
its therapeutic utility in India [11]. With this background,
we investigated whether anti-VEFG treatment improves
visual acuity and retinal structure in neovascular ARMD
patients at a tertiary eye care center in Jharkhand. This
year-long study will follow neovascular ARMD patients
to determine the effects of anti-VEFG treatment. Wet
ARMD patients taking anti-VEFG medication are the
study population [12].

This retrospective cross-sectional study on anti-VEFG
therapy's clinical efficacy in India could inform
treatment recommendations, patient care, and healthcare
policy. ARMD is becoming more common in
developing nations like India due to an aging population,
changing lifestyles, and rapid urbanization. This research
is essential for filling the knowledge gap about treatment
outcomes, patient experiences, and local healthcare
challenges in managing neovascular ARMD. Anti-VEFG
therapy regional efficacy studies in India are scarce.
Understanding how Jharkhand patients respond to anti-
VEFG therapy can improve future treatment strategies
and patient care in similar regions. Standardized Snellen
charts will measure visual acuity at baseline and follow-
up visits to objectively assess vision changes over the
12-month treatment. Because optical coherence
tomography (OCT) imaging can clearly show the macula
and all retinal layers, we can measure macular edema,
central retinal thickness, and other structural changes. It

will help us understand retinal health. Anti-VEFG
therapy must be evaluated structurally and visually to
appreciate its effects fully.

This study will add evidence of anti-VEFG therapy's
efficacy in resource-constrained Jharkhand. Additionally,
clinicians will have useful data for treatment decisions.
The study's findings may impact healthcare policy in
India, where anti-VEFG treatment costs and availability
are concerns. Due to the rising prevalence of age-related
eye diseases like ARMD, treatment strategies, patient
access, and eye care program viability must be optimized.
This research aims to improve the quality of life for
Indian neovascular ARMD patients by informing public
health strategies and advocating for better treatment
access.

Objectives

 This study examines anti-VEFG treatment's
clinical efficacy and role in Indian
ophthalmology and public health.

 This study aims to determine if anti-VEFG
treatment improves neovascular AMD patients'
visual acuity and retinal structure.

 This study will evaluate anti-VEFG agents'
efficacy, injection frequency, patient
compliance, and the impact of comorbidities
like diabetes and hypertension.

Methods

Study Design

This retrospective cross-sectional study examined anti-
VEFG therapy in a tertiary eye care center in Jharkhand
in patients with neovascular ARMD. We chose a
retrospective design to analyze patient records from the
past year and assess treatment efficacy. This study design
could replace prospective randomized trials as the gold
standard for real-world efficacy assessment in clinical
settings where time or money is limited. The cross-
sectional study examined therapeutic efficacy in patients
who had completed at least three months of anti-VEFG
treatment.

Study Setting

The study was conducted in a tertiary eye care center
in Jharkhand Medical. Since the hospital sees patients
from urban and rural areas nationwide, it provides a good
cross-section of neovascular AMD patients. The diverse
cohort makes the study's findings applicable to the
region's larger population.
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Sample Size

Researchers determined the sample size during the 12-
month study from January 2024 to December 2024 by
sampling 50 patients who met the inclusion criteria. Data
collection and patient follow-up were feasible with 50
patients for statistical analysis. This study's sample size
is large enough to detect statistically significant changes
in retinal structure and visual acuity, supporting previous
ARMD anti-VEFG research.

Inclusion Criteria

Age ≥ 50 years

Diagnosis of neovascular ARMD

Treated with Anti-VEGF therapy for at least 3 months

Exclusion Criteria

 Other retinal diseases
 History of ocular surgery or trauma
 Non-adherence to treatment
 Pregnancy or breastfeeding

Data Collection

The Snellen chart, a common visual acuity test, was used.
A patient's best achievable vision at 20 feet is used to
calculate their Snellen chart visual acuity. Anti-VEFG
treatment was measured by central retinal thickness and
macular edema reduction. Baseline fluorescein
angiography confirmed neovascular ARMD and assessed
abnormal blood vessel leakage. By injecting fluorescein
into the bloodstream, this imaging method uses retinal
vasculature. We recorded leakage and neovascularisation
to aid treatment decisions.

Statistical Analysis

Data from anti-VEFG treatment were analyzed using
statistical tools. The main indicators of success were
changes in central retinal thickness and visual acuity
over the year. The paired t-test was used to compare
baseline and follow-up visual acuity and retinal thickness.
A p-value below 0.05 indicated statistical significance.
Descriptive statistics (mean, standard deviation)
summarised patient demographics, baseline
characteristics, and treatment responses.

Results

Table 1: Patient Demographics
Demographic Variable Category n (%)
Age (mean ± SD) 50-60 years 20 (40%)

61-70 years 15 (30%)
71-80 years 10 (20%)
>80 years 5 (10%)

Gender Male 30 (60%)
Female 20 (40%)

Baseline Visual Acuity 20/40 or better 8 (16%)
20/60 to 20/200 30 (60%)
Worse than 20/200 12 (24%)

Table 2: Visual Acuity Outcomes
Measure Pre-Treatment Post-Treatment Mean Improvement p-value
Visual Acuity 0.68 ± 0.15 (Snellen) 0.50 ± 0.20 (Snellen) +0.18 <0.05
Treatment with anti-VEFG resulted in a marked
enhancement of visual acuity. The statistical significance
of the improvement in Snellen visual acuity was

demonstrated by the p-value of less than 0.05, which
showed an average improvement of 0.18.

Table 3: Retinal Morphology
Measure Pre-Treatment Post-Treatment Mean Change p-value
Central Retinal Thickness (µm) 290 ± 45 225 ± 40 -65 µm <0.01
Leakage (Fluorescein Angiography) Present in 40 (80%) Present in 12 (24%) -56% <0.05
A significant change in central retinal thickness was
observed after treatment, with an average reduction of 65
µm and a p-value of less than 0.01. Anti-VEFG therapy

reduced leakage in 56% of patients, from 80% at
baseline to 24% after treatment, with a p-value of less
than 0.05.
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Statistical Findings
Outcome Test Used p-value Significance
Visual Acuity Paired t-test <0.05 Statistically significant improvement
Central Retinal Thickness Paired t-test <0.01 Statistically significant reduction in thickness
Leakage Reduction Chi-square test <0.05 Statistically significant reduction in leakage

Statistically significant results were observed in the
paired t-tests for visual acuity and central retinal
thickness, with p-values of less than 0.05 and less than
0.01, respectively. Supporting the effectiveness of anti-
VEFG therapy in improving retinal structure and
function, the chi-square test for leakage reduction
demonstrated a significant decrease in fluorescein
leakage with a p-value of less than 0.05.

Discussion

Key Results

The present retrospective cross-sectional study
conducted at a tertiary eye care center in Jharkhand
aimed to evaluate the clinical efficacy of anti-VEGF
therapy in patients with neovascular age-related macular
degeneration (ARMD), and the findings revealed
statistically significant improvements in key ophthalmic
parameters. Notably, visual acuity improved by an
average of 0.18 on the Snellen scale (p < 0.05), central
retinal thickness was reduced by 65 µm (p < 0.01), and
the percentage of patients with fluorescein leakage
decreased from 80% to 24% (p < 0.05), indicating strong
therapeutic efficacy over just three months of treatment.
These outcomes align well with the primary objective of
assessing efficacy, as well as the secondary objectives of
evaluating changes in retinal morphology and leakage.

Interpretation

The visual acuity gain, although numerically moderate,
is functionally relevant as it contributes to improved
ability in daily visual tasks such as reading and
recognizing faces. The marked anatomical improvement,
evidenced by the reduction in retinal thickness and
leakage, suggests a resolution of macular edema, a
hallmark of disease activity in wet ARMD. These
outcomes confirm that anti-VEGF therapy not only halts
but also reverses some of the pathological processes in
neovascular ARMD. While these results align broadly
with global clinical trial data such as MARINA and
ANCHOR, our findings are particularly noteworthy for
being derived from a real-world, resource-constrained
setting in India. It is important to interpret the slight
differences in efficacy compared to global data
cautiously, as factors such as treatment delay,
inconsistent follow-up, and variability in drug selection
(bevacizumab, ranibizumab, or aflibercept) may account

for discrepancies. Nonetheless, this study demonstrates
that even with such constraints, anti-VEGF therapy
produces clinically meaningful improvements in Indian
patients.

Generalizability

The inclusion of patients from both rural and urban
regions enhances the representativeness of the findings
for the broader population of Jharkhand. However, the
study’s generalizability is limited by its single-center
design, relatively small sample size (n=50), and short
duration of follow-up. These factors restrict the ability to
extrapolate results to other Indian states or national
treatment outcomes. Nevertheless, the demographic
diversity of the patient population and the real-world
clinical setting provides a valuable preliminary
understanding of treatment effectiveness in low-resource
environments. Given that healthcare infrastructure,
patient education, and treatment affordability vary
widely across India, further multicenter studies are
warranted to confirm these results in other regions and
contexts.

Recommendations

Based on the outcomes, the study strongly recommends
the routine incorporation of anti-VEGF therapy as a
frontline intervention for neovascular ARMD in tertiary
and secondary healthcare settings across India. The
findings highlight the need for early diagnosis and
prompt initiation of therapy to prevent irreversible vision
loss. Routine use of optical coherence tomography (OCT)
and fluorescein angiography is recommended for
monitoring treatment response and guiding injection
intervals. Healthcare practitioners should consider
tailoring treatment frequency based on individual disease
activity and patient tolerance. Additionally, public health
authorities should prioritize funding for anti-VEGF
therapies and diagnostic equipment, particularly in
under-resourced regions. Training programs for
ophthalmologists in rural areas and patient education
initiatives about the benefits of early treatment and
compliance could further improve outcomes. Future
guidelines should explore the feasibility of treat-and-
extend or PRN (as-needed) regimens to reduce patient
burden while maintaining therapeutic gains.
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Implications for Clinical Practice

The clinical implications of this study are substantial.
The significant improvements in visual function and
anatomical structure validate the use of anti-VEGF
agents even outside major urban centers. The data
support a structured clinical pathway for neovascular
ARMD involving early imaging, regular injections, and
systematic follow-up. These findings can assist clinicians
in treatment planning and patient counseling, especially
in resource-limited environments where treatment
options are often restricted. Moreover, the documented
reduction in leakage and edema supports the use of
imaging modalities not just at diagnosis but also
throughout the treatment course, to personalize care and
adjust therapeutic intervals. The study underscores the
necessity of multidisciplinary approaches that integrate
clinical ophthalmology with healthcare policy, logistics,
and education to improve visual health outcomes in the
aging Indian population.

Limitations

Despite its strengths, the study has several limitations
that must be acknowledged. The retrospective design
limits causal inference and introduces potential biases
such as incomplete data collection and selection bias.
The sample size of 50 patients, although sufficient for
statistical analysis, may not adequately capture
variability in treatment response. The three-month
follow-up period limits insights into the long-term
sustainability of visual and anatomical improvements.
Additionally, the study did not stratify outcomes based
on patient comorbidities (e.g., diabetes, hypertension),
socioeconomic status, or treatment adherence, all of
which could influence therapeutic efficacy. The use of
multiple anti-VEGF agents without subgroup analysis
may also have introduced variability in outcomes. Lastly,
the single-center scope limits the study’s applicability to
other geographic regions with different healthcare
infrastructures.

Conclusion

A study to evaluate the efficacy of anti-VEGF therapy in
Neovascular ARMD at a tertiary eye care center in
Jharkhand, examined how anti-VEFG therapy improved
visual acuity and retinal structure in neovascular ARMD
patients. The results showed that anti-VEFG agents
reduced central retinal thickness and leakage and
enhanced visual acuity, suggesting they may treat
neovascular ARMD. These findings support the idea that
anti-VEFG therapy should be the first treatment for wet
ARMD because it can stabilize or improve vision.
Clinical practice is affected by these findings.
Neovascular ARMD requires anti-VEFG therapy.

Treatment targets vascular endothelial growth factor,
which causes abnormal retinal blood vessel growth. After
early diagnosis and treatment, visual acuity and retinal
morphology improve, preventing or slowing vision loss.
OCT and fluorescein angiography are needed to assess
treatment efficacy and guide future treatment. To confirm
these findings and better understand the long-term
effects of anti-VEFG therapy in neovascular ARMD,
multicenter prospective studies with larger samples are
needed. Explore the effects of different injection
frequencies and individualized treatment regimens to
improve treatment strategies, outcomes, and patient visits.
Further research into this potentially blinding condition
may improve management guidelines and reveal the best
treatments.
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