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Abstract: Macular edema (ME) is a leading cause of visual impairment in various retinal disorders. Current treatment modalities,
including anti-vascular endothelial growth factor (anti-VEGF) agents and corticosteroids, often require repeated applications, increas-
ing both medical and economic burdens. ME is driven by chronic inflammation and VEGF overexpression, causing fluid accumulation
in the macula. Recent studies have highlighted the role of various cytokines in ME pathogenesis, necessitating a comprehensive
approach to treatment. While monotherapies have shown efficacy, they are associated with limitations such as the need for frequent
injections and potential side effects. Combination therapies, including anti-VEGF drugs with macular laser photocoagulation,
triamcinolone acetonide, or dexamethasone intravitreal implant (Ozurdex), have emerged as promising strategies. This review analyzes
the outcomes of various combination approaches in different types of ME, including diabetic macular edema (DME), retinal vein
occlusion-associated ME (RVO-ME), and uveitic macular edema (UME). The potential benefits of combining anti-VEGF and anti-
inflammatory treatments are discussed, along with the need for personalized treatment regimens. Future research directions are
outlined, emphasizing the importance of large-scale, long-term studies to evaluate the sustained efficacy and safety of combination
therapies. The integration of advanced imaging techniques, biomarker analysis, and innovative therapeutic approaches is expected to
shape the future landscape of ME management, moving towards more targeted and effective combination therapies.

Plain Language Summary:

Why was the study done?

Macular edema (ME) is a leading cause of visual impairment, particularly in patients with conditions like diabetic retinopathy,
retinal vein occlusion, and uveitis. Current treatments, such as anti-VEGF injections and corticosteroids, often need to be
repeated frequently, placing a significant burden on patients and healthcare systems. This study was conducted to explore
whether combining therapies could improve outcomes, reduce treatment frequency, and overcome the limitations of single
treatments.

What did the researchers do and find?

We reviewed studies on combination therapies, such as anti-VEGF drugs paired with corticosteroids or laser treatments, to see how
effective they are in treating different types of macular edema. Existing evidence suggests that combination treatments often provide
better visual improvements and reduce treatment frequency compared to using a single therapy. For instance:

Combining anti-VEGF agents with corticosteroids improved outcomes for patients with persistent or severe ME.

Using laser therapy alongside medications enhanced recovery for certain types of macular edema.

However, these approaches must be carefully monitored, as corticosteroids can cause side effects like increased eye pressure and
cataract formation.

What do these results mean?

The findings suggest that combination therapies could be a more effective and efficient way to manage macular edema, especially for

patients who do not respond well to single treatments. Further research, including long-term studies, is needed to optimize these
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treatment strategies and make them safer and more personalized. By combining treatments, we may reduce the burden on patients

while improving their vision and quality of life.
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Introduction

Macular edema (ME) is a leading cause of visual impairment in various retinal disorders, most commonly associated
with diabetic retinopathy (DME), retinal vein occlusion (RVO-ME), and uveitis (UME). Current treatment modalities
include anti-vascular endothelial growth factor (anti-VEGF) agents, corticosteroids, retinal laser photocoagulation, and
pars plana vitrectomy.'*?

Anti-VEGF therapy has revolutionized ME treatment, with bevacizumab, ranibizumab, aflibercept, and conbercept
being widely used agents.>* These therapies have evolved to extend treatment duration and reduce the need for frequent
injections. Recent clinical investigations suggest that increasing the aflibercept dose to 8 mg may allow for longer
treatment intervals while maintaining efficacy and safety, potentially alleviating the treatment burden in DME patients.’

However, these monotherapies exhibit limitations in terms of efficacy, treatment frequency, and safety. In recent
years, combination therapy strategies have emerged as a research focus, aiming to optimize therapeutic outcomes and
reduce treatment burden through multi-target interventions.’

This review summarizes the latest research progress on combination therapies for ME, with a particular emphasis on
their current applications and clinical efficacy in DME, RVO-ME, and UME. Furthermore, we explore future directions
for precision and personalized treatment approaches.

The Pathophysiology of Macular Edema Formation

ME is not a discrete disease entity but rather a pathological condition resulting from various retinal disorders. At its core,
ME is characterized by abnormal fluid accumulation within the macula, involving both extracellular and intracellular
compartments. Extracellular edema manifests as the infiltration of fluid into the retinal layers, particularly accumulating
between Henle’s fibers, leading to the formation of characteristic cystic spaces. Conversely, intracellular edema is
primarily associated with Miiller cell dysfunction. These glial cells undergo morphological alterations, cellular abnorm-
alities, and increased apoptosis, collectively compromising the integrity of the blood-retinal barrier.”

Under normal conditions, the retina remains dehydrated and transparent, but ME disrupts this balance through increased
blood-retinal barrier permeability, impaired fluid drainage, and enhanced protein leakage.®® The interplay of these factors
results in a significant disruption of retinal fluid balance, ultimately leading to the clinical manifestation of ME.

Cytokines play a crucial role in the pathogenesis of ME. Specifically, chemokines, a subset of cytokines, are
instrumental in orchestrating leukocyte aggregation during inflammatory and immune responses.'® Several key inflam-
matory mediators have been implicated in ME, including interleukin-8 (IL-8), monocyte chemoattractant protein 1
(MCP-1), and macrophage inflammatory protein 1 (MIP-1). These cytokines are notably upregulated in ME, with 1L-8
and MCP-1 demonstrating a particular propensity to exacerbate the condition. Furthermore, studies have revealed
significantly elevated levels of interferon gamma-induced protein 10 (IP-10) and tumor necrosis factor alpha (TNF-a)
in ME patients compared to those without ME."" Importantly, research has established a positive correlation between the
levels of certain cytokines, particularly IL-8 and MCP-1, and central macular thickness (CMT).'? This correlation
underscores the potential role of these inflammatory mediators in the structural changes observed in ME. In conclusion,
the intricate involvement of cytokines in ME pathogenesis necessitates their consideration in any comprehensive
discussion of ME treatment strategies. Understanding the cytokine profile in ME may offer valuable insights for
developing targeted therapeutic approaches.

Limitations of Macular Edema Monotherapy
Currently, the most widely used clinical treatments for ME include anti-VEGF drugs, macular laser photocoagulation
(MLP), corticosteroids, and surgical interventions. However, each of these approaches has its own limitations.
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Anti-VEGF therapy is the primary treatment modality for ME, with ranibizumab, bevacizumab, aflibercept, and
conbercept being the main agents. These drugs function by binding to VEGF, thereby inhibiting its activity.'> While

studies have demonstrated the efficacy and safety of anti-VEGF drugs,'*'?

they are associated with significant draw-
backs. These include high costs,'® the need for repeated injections, and prolonged treatment cycles, all of which increase
the burden on both patients and healthcare providers.'’

Corticosteroids, particularly dexamethasone intravitreal implant (Ozurdex), are widely used due to their potent anti-
inflammatory effects. Research has shown their safety and efficacy in treating ME.'® However, the duration of visual
recovery is limited, and there is a high risk of recurrence.'® Other corticosteroids such as triamcinolone acetonide®® and
fluocinolone acetonide®' have limited applications due to side effects including elevated intraocular pressure and cataract
formation.

MLP, while a traditional treatment for ME,?? is no longer considered a first-line therapy but rather an adjunctive
treatment. Pars plana vitrectomy has shown effectiveness in managing refractory DME.?* However, it is not the
preferred option for patients with mild disease, and there is ongoing debate regarding the optimal surgical

approach.”*

The Use of Combination Therapy

To overcome these limitations, combination therapy has gradually emerged as a focal point of research. Combination
therapy has gained widespread adoption in recent years for the treatment of ME. Various approaches have been explored,
including anti-VEGF drugs combined with MLP, triamcinolone acetonide (TA) combined with MLP, anti-VEGF
combined with TA, and anti-VEGF combined with dexamethasone intravitreal implant (Ozurdex). These combination
strategies aim to achieve superior visual recovery, reduce the frequency of treatments, and mitigate the risk of
complications. Therefore, a comprehensive understanding of the advantages and limitations of combined therapies
may prove beneficial in optimizing ME management.

Anti-VEGF Combined With MLP

RVO-ME

Hirashima et al®® investigated the combination of intravitreal bevacizumab (IVB) with MLP and reported significant
improvement in best-corrected visual acuity (BCVA) one month post-treatment. However, this improvement diminished

by the six-month follow-up. Similarly, Ogino et al*®

observed that grid-like photocoagulation (GRID) combined with
IVB yielded notable anatomical improvements but limited BCVA enhancement. Furthermore, some researchers”’ found
that the addition of GRID to IVB did not reduce the number of IVB injections required. These findings suggest that the

efficacy of anti-VEGF combined with MLP may be limited in RVO-ME cases.

DME

In the context of DME, Meng et al demonstrated that conbercept combined with retinal laser photocoagulation resulted in
superior central retinal thickness (CRT) recovery compared to laser photocoagulation alone.”® Huang et al also reported
that intravitreal injection of conbercept (IVC) combined with panretinal photocoagulation (PRP) was more effective in
visual recovery than PRP monotherapy.”’ However, it should be noted that these studies were not large-scale trials, and
further investigation is warranted to confirm these findings.

UME

Shao et al*® conducted a study involving 78 UME patients, comparing IVB combined with argon-green laser to argon-
green laser monotherapy. The combination therapy group exhibited superior outcomes in terms of foveal thickness
reduction and visual acuity improvement. Some studies suggest that early MLP is crucial for UME management,’’
indicating that early combination of IVB with argon-green laser may be an effective approach for UME treatment.
However, the paucity of combination studies in UME necessitates further investigation to establish optimal treatment
protocols.
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TA Combined With MLP

Intravitreal triamcinolone acetonide (IVT) administration has been associated with complications such as secondary
glaucoma, cataract progression, and vitreous hemorrhage.”® While peribulbar injection of TA (POTA)*? has shown
efficacy in reducing these risks, it does not completely eliminate them.

RVO-ME

Ozkaya et al found that the IVT+GRID group required significantly fewer treatments compared to the [IVB+GRID group.
However, the incidence of cataract and glaucoma was higher in the IVT+GRID group.>® Additionally, Riese et al**
reported favorable outcomes with IVT combined with MLP in 24 patients, but this study lacked a large-scale controlled

comparison. The safety profile of this combination warrants further investigation.

DME
Forte et al compared single IVB treatment to IVT combined with MLP for DME management. They observed significant
improvements in BCVA and CRT within the first year of treatment in the IVB group.” In contrast, the IVT-MLP group
showed no significant improvement, and 10.4% of patients developed ocular hypertension, with two patients ultimately
requiring trabeculectomy. Lam et al found no superior outcomes in combination therapy patients at the 6-month follow-up.*®
In the context of proliferative diabetic retinopathy (PDR), Lopez et al’’ suggested that the addition of IVT to PRP
only reduced active neovascularization compared to PRP alone, with no significant difference between the two
approaches. Some researchers®® even argue that IVT as an adjunct to MLP offers no significant benefit.

UME

There is a paucity of literature on the combination of IVT and MLP for UME treatment. Considering the relatively novel
approach of choroidal injection of TA for non-infectious UME®® and the potential benefits of early MLP>' the
combination of early MLP with suprachoroidal injection of TA may represent a promising avenue for future research.

Anti-VEGF Combined With TA
RVO-ME

Fan et al*®

reported that intravitreal ranibizumab (IVR) alone or combined with IVT yielded similar improvements in
CRT and BCVA, but the combination therapy significantly reduced the number of treatments required. Zhao et al*'
corroborated these findings, noting that the combination maintained BCVA for a longer duration and reduced CRT more
effectively. However, they also observed an increased incidence of elevated intraocular pressure (IOP) and cataract

formation with the combination approach.

DME

Studies have indicated that IVT combined with IVB may be effective in treating DME.** Yu et al*® investigated IVT as
an adjunct to anti-VEGF therapy and found that over a 12-month period, the average treatment cost for IVC and MLP
was approximately $6,247.44, while IVC and MLP combined with IVT cost about $1,679.19, demonstrating a clear
economic advantage.

Professor Riazi** posits that while combination therapy can reduce the number of treatments required, its effects may
be short-lived. The combination appears more effective in improving BCVA and reducing CRT within the first three
months, but long-term efficacy requires further verification.

For refractory DME, Professor Eris*® suggests that combination therapy may be a viable option. A two-year study™®
demonstrated that IVB might be more effective in the short term, while the combination (IVB combined with IVT and
MLP) may offer greater long-term benefits. However, research in this area has been limited due to the side effects
associated with TA.

UME
Leder et al* studied 126 UME patients treated with POTA and found that 53% showed early remission of ME, with 40%

requiring more than one treatment. Similar studies*® also noted the need for repeated IVT treatments. Acharya et al*’

890 https: Clinical Ophthalmology 2025:19



Zhu et al

observed that the effects of IVR treatment for refractory UME persisted at 6 months. Combining these complementary
approaches may yield superior outcomes.

Given the side effects associated with TA, clinicians may consider using the relatively safer intravitreal Ozurdex
implant in combination with anti-VEGF therapy.

Ozurdex Combined With Anti-VEGF

Anti-VEGF therapy demonstrates good visual recovery but often requires repeated injections. Corticosteroids can reduce
the frequency of injections but are associated with increased intraocular pressure.’® Central serous chorioretinopathy is
another side effect that cannot be overlooked.’'** These considerations suggest that combining the advantages of less
frequent dexamethasone intravitreal implant (DI) administration with the efficacy of anti-VEGF on BCVA may yield
superior outcomes. The following sections summarize the current research on this combination approach.

RVO-ME

Aflibercept Combined With Ozurdex

Harb et al>> conducted a comparative study of intravitreal aflibercept (IVA) combined with DI versus DI alone in RVO-
ME patients. In the combination group, IVA was administered first, followed by DI after two weeks, with a one-year
follow-up period. They found that the combination group achieved better BCVA, although there was no significant
difference in central CRT. The number of treatments did not differ significantly between groups. Only one patient in each
group developed intraocular hypertension, which was manageable with topical medication. However, this study did not
specify whether patients were treatment-naive, and the impact of different dosing intervals requires further investigation.
Furthermore, the study lacked a comprehensive analysis of inflammatory factors.

To address these limitations, Giuffré et al®* eliminated the two-week interval and administered IVA+DI simulta-
neously in the same quadrant of the eye. Their 12-month follow-up revealed no significant change in BCVA, while CRT
was significantly reduced compared to baseline. Only one patient required local IOP-lowering treatment. The contrasting
conclusions drawn by Harb and Giuffré may be attributed to the difference in treatment intervals. However, neither study
classified RVO subtypes, and both had small sample sizes. Further analysis is needed to elucidate the reasons for these
discrepancies.

Bevacizumab Combination With Ozurdex

Singer et al>®

administered DI two weeks after IVB. Of the 34 eyes treated, six did not require further intervention.
BCVA improved, and CRT decreased by nearly 200um, with no adverse events reported. Maturi et al’® adjusted the
injection interval to one week and found that fewer IVB treatments were required. However, these studies were limited

by small sample sizes and short follow-up periods, necessitating further research.

Ranibizumab Combination With Ozurdex
The combination of intravitreal ranibizumab (IVR) and dexamethasone intravitreal implant (DI, Ozurdex) has emerged as

1°7 introduced the RandOL regimen, a tailored treatment protocol

a promising approach for treating RVO-ME. Lip et a
combining these two therapies. This regimen begins with three monthly IVR injections, followed by a maintenance phase
where additional IVR is administered for persistent ischemia or recurrence, and DI is used for non-ischemic ME or
recurrent ME with retinal ischemia, as determined by fluorescein angiography (FFA). The protocol also incorporates
FFA-guided MLP for non-perfused retinal areas.

In their study of 66 patients, Lip et al reported that 46 patients received DI, with most undergoing 1-2 MLP sessions.
Over a 12-month period, patients averaged 4.3 IVR and 1 DI treatment. The results were encouraging, with 77% of
patients showing improved visual acuity and 97% demonstrating significant CRT improvement. Only two cases of mild
vitreous hemorrhage were reported, with no other significant complications observed. The RandOL regimen offers the
advantages of individualized treatment, targeted application of DI, and minimized adverse drug reactions. However, the
study was limited by its short duration, relatively small sample size, and the complexity of assessing treatment effects due
to the combination of three treatment modalities.
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To address these limitations and evaluate the long-term efficacy of the RandOL regimen, Horner et al>® conducted
a three-year follow-up study. Their findings revealed sustained visual acuity improvements in 77% of patients in the
first year and 63% by the third year, with significant CRT improvement throughout the study period. Notably, the
frequency of treatments decreased over time. By the third year, 39.6% of patients did not require any form of injection,
and the MLP frequency decreased from 81.8% in the first year to 22.9% in the third year. These results suggest that the
RandOL regimen can provide stable and favorable long-term outcomes for RVO-ME patients.

Despite the promising results, both studies have limitations, including small sample sizes, high loss to follow-up rates,
and a primary focus on BCVA and CRT outcomes. Future research should consider larger, randomized controlled trials
with longer follow-up periods. Additionally, the inclusion of additional outcome measures, such as OCT blood flow
signals and macular volume (MV), as well as analysis of inflammatory markers, could provide a more comprehensive
understanding of the synergistic effects of IVR and DI.

In conclusion, the combination of ranibizumab and Ozurdex, particularly as implemented in the RandOL regimen,
shows promise for the treatment of RVO-ME. However, further research is needed to fully elucidate its long-term
efficacy and safety profile, as well as to optimize the treatment protocol for different patient populations.

DME
Aflibercept Combination With Ozurdex
The combination of intravitreal aflibercept (IVA) and Ozurdex (DI) has been scarcely reported in literature. Ozsaygili’s study>’
found this combination to be effective and safe for treatment-naive patients. While DI showed better anatomical recovery with
fewer injections (2.6 times), IVA demonstrated superior visual function improvement despite requiring more injections (7.2
times). These findings, coupled with Herbaut’s observation®® of significant improvements in visual function and anatomy after
switching from IVR to IVA in refractory DME, suggest that the combined application may yield better outcomes.
Hussain®' highlighted that DME pathology involves not only VEGF but also other inflammatory mediators. For
patients with severe visual loss, IVA appears more effective than IVB, and the combination of DI with IVA may be
particularly beneficial. Professor Hernandez-Bel®* compared combination therapy (IVA every two months after a single
DI) with monotherapy (IVA every two months after 5 consecutive months), finding similar efficacy but fewer retreat-
ments in the combination group. However, this study’s small sample size and extended combination interval warrant
further investigation.
The DI+IVA combination shows promise, with Foglia® demonstrating its potential to reduce regional medical
expenditures. However, more research is needed to support this combined approach. Ozsaygili’s study noted a moderate
effect of IVA on intraocular lenses, suggesting the need for careful analysis of joint research subjects in future studies.

Bevacizumab Combination With Ozurdex
A study on simultaneous IVB and DI administration for DME treatment®® reported significant improvements in both
BCVA and CRT. This innovative approach of concurrent injection proved effective without adverse safety events.
However, the study lacked a corticosteroid control group.

Another study® using TA as a control found that IVT may be more effective than DI combined with IVB in reducing
macular volume (MV) in ME, though BCVA remained unchanged. The short follow-up time and the off-label use of
bevacizumab for DME treatment necessitate further verification through large-scale randomized trials.

Ranibizumab Combination With Ozurdex
Cakir®® administered a single DI to patients with poor response after three consecutive months of IVR, followed by
continued IVR. An 8-month follow-up revealed significant improvements in BCVA and CRT, with no difference
observed between various DME types. Previous research®” has shown that DI can reduce concentrations of certain
inflammatory proteins, while IVR decreases VEGF and placental growth factor levels. However, a comprehensive
elucidation of factor changes is still lacking.

Sever®® used a similar method but concluded that DI had limited effects on BCVA and CRT in refractory DME after
three consecutive IVR treatments. This study included an IVR control group and focused on non-proliferative diabetic
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retinopathy patients who had undergone cataract surgery. The conflicting results may be attributed to differences in study
design and patient characteristics. Some researchers® even found that adding DI to continuous IVR treatment did not
improve vision at 24 weeks compared to [VR alone.

The efficacy of IVR combined with DI remains controversial. Given the positive outcomes observed in studies
combining anti-VEGF with TA,”° further research into IVR and DI combination therapy is warranted.

UME

Studies on anti-VEGF combined with DI for UME treatment are limited. Koronis’' maintains that corticosteroids remain
the primary treatment option. Other experts’> suggest that DI can significantly improve CRT and best-recorded visual
acuity in initial UME treatment, and the combination of IVR with DI may be effective. However, large-scale, long-term
studies are needed to support these findings.

Strengths and Limitations of Literature Review

This comprehensive review synthesizes evidence from numerous studies examining combination therapies for ME
management. The reviewed literature demonstrates several notable strengths in both methodology and clinical relevance.
Many studies utilized randomized controlled trial designs, providing robust evidence for treatment efficacy. Several
investigations offered valuable long-term follow-up data extending up to three years, which enhances our understanding
of the sustained effects of combination therapies. Furthermore, the studies encompassed diverse patient populations and
various types of ME, strengthening the generalizability of findings across different clinical scenarios.

However, certain limitations warrant consideration when interpreting these results. A considerable number of studies
had relatively small sample sizes, potentially limiting their statistical power. The heterogeneity in follow-up periods and
outcome measures across different studies posed challenges for direct comparisons. Some studies lacked proper control
groups or randomization protocols, which may affect the reliability of their findings. Additionally, there was limited data
addressing the cost-effectiveness of combination therapies, an important consideration for clinical implementation. The
variable definitions of treatment success across studies also complicated the synthesis of evidence.

These methodological considerations underscore the need for larger, well-designed randomized controlled trials with
standardized outcome measures and extended follow-up periods to better evaluate the efficacy of combination therapies
in ME management. Such improvements in study design would strengthen the evidence base for clinical decision-making
in ME treatment.

Conclusion
This review highlights that combining anti-VEGF agents, corticosteroids, and laser therapy often achieves better
outcomes than monotherapy in managing ME.

Key findings from this review include:

1. Anti-VEGF agents combined with laser treatment have shown enhanced therapeutic efficacy, reduced injection
frequency, and sustained visual improvement compared to either modality alone.

2. The addition of corticosteroids to anti-VEGF therapy has demonstrated promising results in refractory cases,
particularly in patients with suboptimal response to anti-VEGF monotherapy. However, this combination necessi-
tates careful monitoring due to the increased risk of intraocular pressure elevation and cataract progression.

3. Laser therapy, especially with the advent of novel technologies such as subthreshold micropulse laser, continues to
play a significant role as an adjunct to pharmacological treatments, offering more precise and potentially safer
options for combination strategies.

4. The importance of individualized treatment regimens has become increasingly apparent, underscoring the need to
consider patient-specific factors, disease severity, and treatment response patterns in clinical decision-making.

Significantly, previous research has provided crucial insights into the cytokine characteristics of the aqueous humor in
anti-VEGF treatment of ME.”® Analysis of patients with central retinal vein occlusion, branch retinal vein occlusion, and
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DME revealed the coexistence of VEGF, ICAM-1, and IL-6 before and after anti-VEGF treatment. This study identified
chronic inflammation and VEGF overexpression as primary drivers of retinal disease progression. Notably, monotherapy
with anti-VEGF agents significantly reduced only VEGF levels, while inflammatory factors such as ICAM-1 and IL-6
remained largely unchanged. This finding underscores the potential advantages of combining anti-VEGF and anti-
inflammatory treatments for more effective outcomes.

While significant progress has been made, managing ME remains challenging due to disease complexity and variable
patient responses, highlighting the need for further research. The findings of this review, particularly our novel insights
into aqueous humor cytokine profiles, suggest that combination therapies targeting both VEGF and inflammatory
pathways hold significant potential for improving outcomes in ME patients.

In conclusion, while substantial progress has been made in the field of ME management through combination
therapies, there remains a critical need for ongoing investigation and clinical innovation to further optimize treatment
strategies and improve patient outcomes.

Outlook

As the field of ME management continues to evolve, several promising avenues for future research and clinical
development emerge:

1. Targeted Combination Therapies: Future studies should target both VEGF and inflammatory pathways (eg, ICAM-
1, IL-6) to overcome the limitations of anti-VEGF monotherapy.

2. Optimization of Anti-inflammatory Strategies: Research into novel anti-inflammatory agents or improved delivery
methods for existing ones should be prioritized to complement anti-VEGF therapies effectively.

3. Personalized Medicine Approaches: The development of biomarkers based on aqueous humor cytokine profiles
may enable more targeted and effective treatment strategies. Research into predictive factors for treatment
response could lead to more personalized combination therapy regimens, potentially improving outcomes and
reducing unnecessary treatments.

4. Long-term Efficacy and Safety Assessments: Extended follow-up studies are needed to evaluate the durability of
treatment effects and long-term safety profiles of various combination strategies, particularly those targeting both
VEGF and inflammatory pathways.

5. Novel Drug Delivery Systems: Innovations in drug delivery methods, such as sustained-release implants or
nanoparticle-based therapies, should be explored for their potential to simultaneously deliver anti-VEGF and anti-
inflammatory agents.

6. Advanced Imaging and Biomarker Studies: Further development and application of high-resolution imaging
modalities and molecular biomarker analyses could provide deeper insights into the pathophysiology of ME and
treatment response at a cellular level.

The future of ME management lies in the development of more targeted, personalized, and comprehensive treatment
strategies that address both the vascular and inflammatory aspects of the disease. By refining combination therapies to
target multiple pathways simultaneously, there is potential to significantly improve visual outcomes and quality of life for
patients with ME. The integration of advanced technologies, novel drug combinations, and personalized approaches
based on molecular profiling holds great promise for the next generation of ME treatments.
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