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Purpose: This retrospective study aimed to compare the efficacy and safety of intravitreal Dexamethasone Implant (DEX) and
Brolucizumab Injection in treating Diabetic Macular Edema (DME) with Hyperreflective Intraretinal Dots (HRID).

Patients and Methods: A single-center retrospective study in India included 40 eyes (20 per group) with controlled diabetes and
HRID on optical coherence tomography. Patients received either DEX or Brolucizumab, with outcomes assessed at various intervals
up to 24 weeks. Primary measures included Best-Corrected Visual Acuity (BCVA), Central Macular Thickness (CMT), and safety
parameters.

Results: Both treatment groups demonstrated comparable baseline characteristics. Both treatments significantly improved the BCVA
at weeks 4, 12, and 24, with the DEX implant showing significantly better results at week 12 than brolucizumab (P=0.04). In
treatment-naive eyes, BCVA improvements were similar across all time points. In recalcitrant DME eyes, DEX showed significant
BCVA improvements at all time points, while brolucizumab showed significant improvements only at weeks 4 (P=0.005) and 24
(P=0.04). The CMT also improved with both treatments, with DEX showing superior reduction at weeks 4 (P=0.003), 12 (P=0.003),
and 24 (P=0.002) respectively. In treatment-naive eyes, DEX showed consistently better CMT reductions. In refractory DME eyes,
both treatments significantly reduced CMT, with DEX performing better at week 12 (P=0.042). DEX required fewer injections (DEX:
1.5+0.61; brolucizumab: 2.4+0.82; P=0.0002) and less supplementary laser treatment (DEX:8/20, 40% eyes; brolucizumab: 16/20,
80%; P=0.01) compared to brolucizumab. No adverse events were observed in either group.

Conclusion: The study suggests the potential superiority of intravitreal DEX implant over brolucizumab in managing DME with
HRID. DEX exhibited sustained positive responses in BCVA and CMT, requiring fewer injections and supplementary interventions.
Future research should explore extended follow-up durations, personalized treatment strategies, and refined biomarkers to optimize
DME management.
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Introduction

Diabetic Macular Edema (DME) is a leading cause of vision impairment in individuals with diabetes mellitus (DM),
posing a significant global health burden.' Tts multifactorial pathogenesis, marked by vascular endothelial dysfunction
and chronic inflammation, often leads to fluid accumulation within the macula, precipitating visual impairment if left
unchecked.” While several treatment modalities have emerged over the years, managing recalcitrant cases, especially
those characterized by hyper-reflective intraretinal dots (HRID), presents a clinical challenge.’
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As the prevalence of diabetes continues to escalate globally, the burden of DME is poised to rise, necessitating
effective and tailored therapeutic approaches. In the past two decades, the management landscape for DME has witnessed
remarkable advancements, particularly with the advent of intravitreal pharmacotherapy.”* Among the diverse array of
therapeutic options available, two primary classes of drugs have emerged as key players in the treatment of DME: anti-
vascular endothelial growth factor (anti-VEGF) agents and steroids.>* Anti-VEGF agents, including bevacizumab,
ranibizumab, aflibercept, brolucizumab, and faricimab have gained prominence in the treatment of DME.**® By directly
inhibiting VEGF, these agents aim to curtail abnormal angiogenesis, reduce vascular leakage, and mitigate the patholo-
gical changes associated with macular edema." Despite their success, challenges persist in the long-term management of
DME with anti-VEGF therapies. The need for frequent intravitreal injections, potential tachyphylaxis, and the financial
burden associated with sustained treatment raises questions about the feasibility and sustainability of these regimens.”*
Intravitreal injections of steroids, such as triamcinolone acetonide, or sustained-release implants like dexamethasone
(DEX), target the inflammatory cascade involved in DME pathophysiology.>** By mitigating inflammation and
stabilizing the blood-retinal barrier, steroids aim to reduce edema and preserve visual function.” While steroids present
an alternative avenue for DME management, concerns about potential side effects, including elevated intraocular
pressure and cataract formation, necessitate careful consideration.””'® The balance between therapeutic efficacy and
safety becomes pivotal in the selection of steroid therapies.*!*'*

The HRID observed on optical coherence tomography (OCT) in DME reflects various pathological changes that occur
within the retina.’ The presence of these HRIDs within the retinal layers has been linked to increased disease severity and
resistance to conventional treatments.® The exact nature of HRID can vary, and they may represent different components,
including lipid-laden macrophages, fibrin deposits, exudation, or inflammatory cells, such as activated microglia or
macrophages.” Dexamethasone, by virtue of its anti-inflammatory action, is postulated to quell the microglial activation
and inflammatory cells associated with these dots.> Brolucizumab, a single-chain humanized antibody fragment, on the
other hand, reduces vascular permeability in DME, therefore contributing to the mitigation of the vascular abnormalities
underlying the formation of these dots.”

In this study, we will delve into our clinical experience with twenty eyes each treated with a DEX implant and
brolucizumab, shedding light on the anatomical and functional outcomes observed in the context of HRID in treatment-
naive DME.

Materials and Methods

This was a retrospective study conducted at a single tertiary eye care center in India, from January 2023 to January 2024.
The study was approved for conduct by the Institutional Review Board of the Retina Institute of Bengal in Siliguri, India,
and was carried out in accordance with the tenets outlined in the Declaration of Helsinki. Written consent was obtained
from all patients before intravitreal therapy and data collection.

Design

All patients aged > 18 years with controlled diabetic status (glycated hemoglobin < 8%), and the presence of center-
involving treatment-naive DME or previously treated center-involving recalcitrant DME with HRID were included in the
study. Discrete and well-circumscribed intraretinal particles, ranging from 20 to 40 pm in diameter, were defined as
HRID. These dots exhibited equal or higher reflectivity when compared to the retinal pigment epithelium (RPE) band on
SD-OCT. A masked retina specialist (S.C.) manually counted the number of HRIDs on the SD-OCT. Any vitreoretinal
pathology other than DR, severe media opacities that prevented the observation of the ocular fundus, and a history of any
retinal surgery, systemic vasculitis, or uveitis were among the exclusion criteria.

The included patients were explained the choice of both brolucizumab and the DEX implant, and the final decision
about the choice of therapy was based on the physician’s discretion. All intravitreal injections were performed under
strict aseptic conditions in the operating room. The patients were reviewed on days 1, 7, 30, 90, and 180 post-intravitreal
therapy. At each visit, a detailed ocular evaluation was performed, including best-corrected visual acuity (BCVA),
intraocular pressure (IOP), anterior and posterior segment examination, and SD-OCT. The decision to re-treat the patient
was made based on the pro re nata (PRN) rationale.
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Outcome Measures

Changes in BCVA and central macular thickness (CMT) on days 30, 90, and 180 from baseline were the study’s primary
outcome measures. Additionally, the resolution of the subretinal fluid (SRF) and intraretinal fluid (IRF) was assessed.
A detailed safety analysis was performed too.

Statistical Analysis

The statistical analysis was performed using SPSS 23.0 (SPSS Inc., Chicago, IL, USA). Data were presented as mean and
mean + Standard deviation (SD) for continuous variables. The Paired-f test was used to assess the changes in the BCVA,
CMT, and IOP from the baseline. P values < 0.05 indicated statistical significance.

Results
Study Cohort

Twenty eyes each with DME having HRIDs were treated with brolucizumab and DEX implant. The mean age of the study
participants in both groups was comparable (brolucizumab: 56.16 [+ 6.14] years; DEX: 55.15 [+ 5.83] years; P=0.61). In
terms of gender distribution, both groups were nearly identical, with a majority of participants being males (brolucizumab-
M: F = 14:6; DEX- M: F = 13:7). In both the groups, there were 11 eyes each which were previously treated and 9 eyes each
that were treatment-naive. The demographic characteristics of the study population are outlined in Table 1.

Best-Corrected Visual Acuity

At baseline, both the groups had comparable BCVA (P=0.9). Both arms demonstrated significant visual improvements at
the end of weeks 4 (Brolucizumab: P<0.0001; DEX: P<0.0001), 12 (Brolucizumab: P=0.002; DEX: P<0.0001), and 24
(Brolucizumab: P=0.001; DEX: P<0.0001) respectively. The BCVA was significantly better in eyes that were treated with
the DEX implant compared to those that were treated with brolucizumab at weeks 12 (P=0.04), but not at weeks 4
(P=0.83) and weeks 24 (P=0.13) respectively.

In treatment-naive eyes, both the groups were comparable in terms of BCVA at baseline (P=0.6), and weeks 4
(P=0.26), 12 (P=0.13), and 24 (P=0.06) respectively. The BCVA improved significantly from the baseline in both arms at
weeks 4, 12, and 24 respectively.

In recalcitrant DME eyes, no significant difference in BCVA was seen between both the groups at baseline (P=0.54),
and at weeks 4 (P=0.22), 12 (P=0.15), and 24 (P=0.81) respectively. For eyes treated with the DEX implant, a significant
improvement in BCVA was noted at week 4 (P=0.003), which was maintained at weeks 12 (P=0.005), and 24 (P=0.003)
respectively. In the recalcitrant DME eyes treated with the brolucizumab, however, although the BCVA improvement
achieved statistical significance levels at weeks 4 (P=0.005) and 24 (P=0.04), the visual improvement was not significant
at week 12 (P=0.09). The BCVA results for the study population are summarized in Tables 2—4.

Table | Demographic Characteristics of the Study Population

Characteristic Brolucizumab Arm DEX Arm P value
Age (years)

Mean (£SD) 56.16 (£ 6.14) 55.15 (£ 5.83) 0.612
Gender

Male 14 (70%) 13 (65%) 0.8
Females 6 (30%) 7 (35%)

Treatment Status

Treatment-naive DME 9 (45%) 9 (45%)

Recalcitrant DME Il (55%) Il (55%)

Abbreviations: SD, Standard deviation; DEX, Dexamethasone; DME, Diabetic Macular

Edema.
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Table 2 Changes in the Best-Corrected Visual Acuity (BCVA) in the Study Population Through 24 weeks

Brolucizumab Arm P value DEX Implant Arm P value P value between
BCVA (logMAR) (Intra-group) BCVA (logMAR) (Intra-group) the Groups
Baseline Median (IQR) 0.8 (0.6-1) NA 0.8 (0.6-1) NA 0.899
4 weeks 0.5 (0.3-0.6) <0.0001 0.3 (0.3-0.5) <0.0001 0.83
12 weeks 0.6 (0.35-0.75) 0.002 0.5 (0.23-0.6) <0.0001 0.038
24 weeks 0.3 (0.3-0.58) 0.001 0.3 (0.23-0.) <0.0001 0.134

Abbreviations: BCVA, Best-corrected visual acuity; DEX, Dexamethasone; logMAR, Logarithm of the Minimum Angle of Resolution; IQR, Interquartile range.

Table 3 Changes in the Best-Corrected Visual Acuity (BCVA) in the Treatment-Naive Diabetic Macular Edema Eyes Through
24 weeks

Brolucizumab Arm P value DEX Implant Arm P value P value between
BCVA (logMAR) (Intra-group) BCVA (logMAR) (Intra-group) the Groups
Baseline Median (IQR) 0.8 (0.8-1) NA 0.8 (0.7-1) NA 0.6
4 weeks 0.5 (0.3-0.6) 0.007 0.3 (0.3-0.5) 0.007 0.263
12 weeks 0.6 (0.4-0.7) 0.011 0.5 (0.2-0.55) 0.011 0.125
24 weeks 0.3 (0.2-0.55) 0.011 0.3 (0.2-0.3) 0.007 0.061

Abbreviations: BCVA, Best-corrected visual acuity; DEX, Dexamethasone; logMAR, Logarithm of the Minimum Angle of Resolution; IQR, Interquartile range.

Table 4 Changes in the Best-Corrected Visual Acuity (BCVA) in the Recalcitrant Diabetic Macular Edema Eyes Through 24 weeks

Brolucizumab Arm P value DEX Implant Arm P value P value between
BCVA (logMAR) (Intra-group) BCVA (logMAR) (Intra-group) the Groups
Baseline Median (IQR) 0.6 (0.6-0.8) NA 0.8 (0.6-1) NA 0.538
4 weeks 0.5 (0.3-0.6) 0.005 0.5 (0.3-0.5) 0.003 0.218
12 weeks 0.6 (0.3-0.8) 0.085 0.5 (0.3-0.6) 0.005 0.153
24 weeks 0.3 (0.3-0.6) 0.036 0.3 (0.3-0.5) 0.003 0.805

Abbreviations: BCVA, Best-corrected visual acuity; DEX, Dexamethasone; logMAR, Logarithm of the Minimum Angle of Resolution; IQR, Interquartile range.

Central Macular Thickness

At baseline, both the groups had comparable CMT (P=0.264). However, after the treatment, the CMT reduction was
significantly better with the DEX implant compared to brolucizumab injections at weeks 4 (P=0.003), 12 (P=0.003), and
24 (P=0.002) respectively. Both the groups showed significant improvement in the CMT at weeks 4 (Brolucizumab:
P<0.0001; DEX: P<0.0001), 12 (Brolucizumab: P=0.001; DEX: P<0.0001), and 24 (Brolucizumab: P<0.0001; DEX:
P<0.0001) respectively, from the baseline.

In the treatment-naive group, although the CMT was comparable between the groups at baseline (P=0.653), at all the
subsequent visits, the CMT reduction was better with the DEX implant as compared to brolucizumab (weeks 4: P=0.034;
week 12: P=0.046; week 24: P=0.008). In the DEX implant group, the CMT reduction was significant at all the visits
(weeks 4: P<0.0001; week 12: P=0.0401; week 24: P<0.0001). However, for the treatment-naive eyes receiving
brolucizumab injection, the CMT reduction was significant at week 4 (P=0.015) and week 24 (P=0.006), but not at
week 12 (P=0.065).

In the refractory DME eyes, both the arms showed significant reduction in the CMT from the baseline at all the visits
(weeks 4: DEX- P<0.0001, brolucizumab- P<0.0001; week 12: DEX- P=0.005, brolucizumab- P=0.002; week 24: DEX-
P<0.0001, brolucizumab- P<0.0001). On comparing both the groups, the CMT difference was not significant at baseline
(P=0.252), and at weeks 4 (P=0.063) and 24 (P=0.065). However, the CMT reduction at week 12 was significantly better
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with the DEX implant compared to brolucizumab (P=0.042). A summary of the CMT outcomes for the study population
is provided in Tables 5-7.

Additional Treatment

The mean number of DEX implants was 1.5 (+ 0.61), with eight eyes (40%) requiring a second dose and one eye (5%)
requiring a third dose of the implant. In the brolucizumab arm, 12 eyes (60%) received three doses of the injection, while
four eyes (20%) each received two doses and one dose respectively. The mean number of injections was found to be
significantly lower with the DEX implant in comparison to brolucizumab amongst all the study eyes (P=0.0002), and also
in treatment-naive (P=0.002) and refractory DME (P=0.01) eyes. Supplementary focal laser was required significantly
more in brolucizumab eyes (16/20; 80%) compared to DEX implant eyes (8/20; 40%; P=0.01).

Safety Analysis
There were no observed ocular or systemic adverse events in either group, including intraocular inflammation (IOI),
increased IOP, or the development of cataracts.

Figures 1 and 2 are representative cases illustrating the OCT changes after intravitreal DEX implant and
brolucizumab.

Table 5 Changes in the Central Macular Thickness (CMT) in the Study Population Through 24 weeks

Brolucizumab Arm P value DEX Implant Arm P value P value between
CMT (pm) (Mean £ SD) | (Intra-group) | CMT (um) (Mean % SD) | (Intra-group) the Groups
Baseline Median 485.6 £ 91.52 NA 457.7 £ 60.58 NA 0.264
4 weeks (IQR) 337.55 + 87.11 <0.0001 272 +20.92 <0.0001 0.003
12 weeks 408.80 + 84.64 0.001 3294 + 7572 <0.0001 0.003
24 weeks 331 + 6741 <0.0001 275.25 + 28.64 <0.0001 0.002

Abbreviations: CMT, Central macular thickness; DEX, Dexamethasone; IQR, Interquartile range.

Table 6 Changes in the Central Macular Thickness (CMT) in the Treatment-Naive Diabetic Macular Edema Eyes Through 24 weeks

Brolucizumab Arm P value DEX Implant Arm P value P value between
CMT (pm) (Mean £ SD) | (Intra-group) | CMT (um) (Mean % SD) | (Intra-group) the Groups
Baseline Median 494.44 = 101.31 NA 475 £ 76.62 NA 0.653
4 weeks (IQR) 344 + 80.53 0.015 274.33 + 27.11 <0.0001 0.034
12 weeks 408.66 * 70.49 0.065 33333 £ 76.74 0.001 0.046
24 weeks 328.11 + 49.16 0.006 269.55 + 23.58 <0.0001 0.008

Abbreviations: CMT, Central macular thickness; DEX, Dexamethasone; IQR, Interquartile range.

Table 7 Changes in the Central Macular Thickness (CMT) in the Recalcitrant Diabetic Macular Edema Eyes Through 24 weeks

Brolucizumab Arm P value DEX Implant Arm P value P value between
CMT (um) (Mean = SD) | (Intra-group) | CMT (um) (Mean £ SD) | (Intra-group) the Groups

Baseline Median 478.36 + 87.04 NA 443.54 + 42.26 NA 0.252

4 weeks (IQR) 33227 £ 95.71 <0.0001 271.63 £ 15.5 <0.0001 0.063

12 weeks 408.9 + 98.16 0.005 326.18 + 78.46 0.002 0.042

24 weeks 333.36 + 81.78 <0.0001 279.9 + 32.57 <0.0001 0.065
Abbreviations: CMT, Central macular thickness; DEX, Dexamethasone; IQR, Interquartile range.
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Figure | Spectral domain optical coherence tomography of the left eye of a patient with Diabetic macular edema (DME) showing presence of intraretinal cystoid changes,
subretinal fluid, and presence of hyperreflective intraretinal dots at baseline (A). A magnified view to highlight the hyper-reflective foci (Al). One month after intravitreal
brolucizumab therapy, there was significant reduction in the quantum of DME (B). However there was a recurrence noted at week 12 (C) for which second dose of
brolucizumab was given. At 24 weeks, there was persistent DME (D) for which further injections were advised.
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Figure 2 Spectral domain optical coherence tomography of the right eye of a patient with Diabetic macular edema (DME) with presence of hyperreflective intraretinal dots
(A). A magnified view to highlight the hyper-reflective foci (A2). After a single dose of intravitreal dexamethasone implant, there was a significant reduction in Edema at
4 weeks (B), which resolved completely at 12 weeks (C), and was maintained upto week 24 (D).
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Discussion

DME is a complex and multifaceted condition, and its management continues to evolve with the advent of novel
therapeutic agents. This retrospective study aimed to compare the efficacy and safety of intravitreal DEX implant and
brolucizumab injection in the treatment of DME with HRID. Our investigation contributes to the growing body of
knowledge surrounding the optimal management of DME, especially in cases characterized by HRID, and sheds light on
the potential advantages of steroids over anti-VEGF agents.

DME results from a cascade of events triggered by chronic hyperglycemia, leading to vascular endothelial dysfunc-
tion and subsequent breakdown of the blood-retinal barrier.! The presence of HRIDs on OCT has been associated with
increased disease severity and resistance to conventional treatments.> The majority of these studies have pathological
changes within the retina, may include lipid-laden macrophages, fibrin deposits, exudation, or inflammatory cells such as
activated microglia or macrophages.” Understanding the nature of HRID is crucial for tailoring effective therapeutic
interventions.

The findings of our study reveal distinct anatomical and functional outcomes in eyes treated with DEX implants
compared to those receiving brolucizumab. The baseline characteristics of the study population were well-matched,
emphasizing the reliability of the comparative analysis. One of the key parameters evaluated was the visual outcomes.
Both treatment groups showed comparable BCVA at baseline, reflecting a similar level of visual impairment. However,
compared to the brolucizumab arm, the visual acuity improvement with the DEX implant was significantly better
amongst all the study eyes and the recalcitrant DME at weeks 12, indicating a sustained positive response lasting upto
three months. This disparity in visual outcomes aligns with the known anti-inflammatory properties of steroids.
Dexamethasone, by mitigating inflammation and stabilizing the blood-retinal barrier, may have a more pronounced
impact on the microglial activation and inflammatory cells associated with HRID.> This aligns with existing literature
suggesting that the anti-inflammatory effects of steroids contribute to improved visual acuity in DME. Several additional
studies have conducted comparisons between the DEX implant and anti-VEGF agents (bevacizumab, ranibizumab, and
aflibercept) for the treatment of DME with HRID.”*'2"!7 The majority of these studies have shown that the DEX implant
exhibits a similar level of superiority to the current study.*'*'* The lack of previous studies comparing brolucizumab
with the DEX implant highlights the novelty and importance of this current study. Demonstrating a similar superior
efficacy of steroids opens up possibilities for alternative treatment options for patients with DME and HRID. Further
research and clinical trials are needed to confirm these findings and explore the long-term effects and safety profiles of
these treatments.

The CMT is a crucial parameter in assessing macular edema severity. The DEX implant group demonstrated
significantly lower CMT levels at all the follow-up visits compared to the brolucizumab group. The greater reduction
in CMT observed in the DEX implant group supports the idea that steroids may have a more profound impact on the
underlying inflammatory processes driving DME. Steroids, by suppressing inflammation, potentially address multiple
components contributing to HRID formation, including fibrin deposits and inflammatory cell infiltration.'®

The study also explored the treatment frequency and additional interventions required during the 24-week duration.
The DEX implant group required significantly fewer injections compared to the brolucizumab group in all study eyes,
and also amongst the treatment-naive and recalcitrant DME eyes. Only 9 out of 20 eyes (45%) in the DEX group needed
a repeat implant, highlighting the sustained therapeutic effect of the steroid. In contrast, the brolucizumab group received
an average of 2.4 injections per eye, indicating the need for more frequent administration. The reduced injection
frequency with DEX implant aligns with concerns related to the sustainability and financial burden associated with
frequent anti-VEGF injections. This difference in the number of injections has implications for patient compliance,
convenience, and healthcare resource utilization. Moreover, in the brolucizumab group, 80% of eyes required supple-
mentary focal laser photocoagulation, which was significantly more compared to the DEX implant group. This additional
intervention suggests that despite the anti-VEGF action of brolucizumab, the inflammatory component contributing to
HRID may not be adequately addressed.

Although identification of HRID is easy, differentiating it from hard exudates can be challenging in the case of DME.
HRIDs can be differentiated from hard exudates by the absence of back shadowing.'® Unlike hard exudates, which have
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the ability to absorb light and obstruct tissue signals below, HRIDs do not exhibit this characteristic.'® Also, in contrast to
hard exudates, which are primarily found near the outer plexiform layer on OCT, HRDs are dispersed across the retinal
layers.'® Furthermore, it should be noted that HRIDs may be observed in diabetic individuals who do not exhibit evident
signs of retinopathy.'® This suggests that the blood-retinal barrier remains intact, effectively preventing the intra-retinal
migration of RPE cells.'®'” Therefore, the most probable rationale for HRDs is to reflect the appearance of stimulated
microglia and other inflammatory cells.'®'” Hence, the most plausible explanation for the occurrence of HRIDs is their
derivation from activated microglia.'®'” This suggests that targeting inflammation may be crucial in managing DME,
particularly in cases with the presence of HRID.">"!7 Intravitreal steroids, as demonstrated in the study, exhibit a more
robust impact in reducing inflammation, leading to superior anatomical and visual outcomes when compared to anti-
VEGF treatments.

The safety profile of both treatments was favorable, with no observed ocular or systemic adverse events. This includes
the absence of intraocular inflammation (IOI), increased IOP, or the development of cataracts. The lack of adverse events
underscores the safety of both treatment modalities in the context of our study population. Nonetheless, a larger-scale,
long-term prospective study is warranted to comprehensively evaluate the safety profiles and compare them with existing
literature.

The limited sample size of 20 eyes per treatment group in our study poses a limitation, affecting the generalizability
and statistical power of the findings. Additionally, being a retrospective study, inherent biases, and confounding variables
might influence the outcomes. The 24-week follow-up period, while sufficient for observing certain outcomes, may not
capture the long-term safety and efficacy of these interventions. Longer follow-up periods are essential to assess
sustained treatment effects and potential late-onset adverse events. The study’s exclusion criteria, including pre-
existing retinal pathologies, may limit the representation of the broader population of DME patients. Furthermore, the
relatively homogenous patient population might not reflect the diversity seen in real-world clinical settings. Also, the
decision-making process for selecting either brolucizumab or the dexamethasone implant was based on the physician’s
discretion. This introduces a potential bias that could impact the comparability of the two groups. Finally, conducting the
study in a single tertiary eye care center in India might limit the extrapolation of findings to other geographic regions or
healthcare settings with different patient demographics and disease characteristics.

Future studies should incorporate extended follow-up durations to assess the long-term safety and durability of
treatment effects. This is particularly relevant given the chronic nature of DME and the potential for late-onset adverse
events. Also, conducting prospective, randomized trials with larger sample sizes and standardized treatment protocols
would strengthen the evidence base. Randomized allocation would mitigate selection bias, providing more robust
comparisons between dexamethasone implant and brolucizumab. Stratifying analyses based on diabetic retinopathy
severity and other relevant patient characteristics can enhance our understanding of treatment responses and safety
profiles in specific subgroups. We also recommend further exploring HRID as a biomarker for treatment response and
disease progression which could aid in tailoring personalized treatment strategies. Correlating HRID characteristics with
clinical outcomes may guide individualized therapeutic approaches.

Conclusion

In conclusion, our comparative analysis of intravitreal DEX implant and brolucizumab in the treatment of DME with
HRID suggests a potential superiority of the steroid approach. The dexamethasone implant demonstrated better visual
and anatomical outcomes, requiring fewer injections and showing a more rapid and sustained effect on the macular
thickness. These findings align with the existing literature on the role of steroids and anti-VEGF agents in managing
DME, emphasizing the need for a balanced consideration of therapeutic efficacy and safety. Future directions should
focus on refining biomarkers, exploring combination therapies, leveraging advanced imaging techniques, and explore
individualized treatment strategies to further optimize DME management strategies.
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