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Abstract

Objectives: To compare anatomical and functional outcomes in patients with diabetic macular edema who exhibited a 
suboptimal response to intravitreal anti-VEGF therapy and underwent early (<6 months) versus late (≥6 months) switch 
to an intravitreal dexamethasone implant.
Methods: This retrospective comparative study included 141 eyes of 141 patients with diabetic macular edema. Patients 
received at least three consecutive anti-VEGF injections without adequate anatomical or functional response and were 
subsequently switched to a dexamethasone implant. Patients were divided into two groups: early switch (<6 months) and 
late switch (≥6 months). Best-corrected visual acuity, central macular thickness, optical coherence tomography biomarkers, 
intraocular pressure, lens status, number of injections, and complications were analyzed.
Results: Of 141 patients (79 females, 62 males; mean age 65.3±8.9 years), 49 were in the early switch group and 92 were 
in the late switch group. At baseline, best-corrected visual acuity was marginally better in the late switch group (p=0.049), 
while baseline central subfield thickness was comparable (p=0.35). After switching, both groups showed a significant 
reduction in central subfield thickness (p<0.01), with no difference between the groups (p=0.58). Best-corrected visual 
acuity improved significantly in both groups; however, visual gain was greater in the early switch group (p=0.038). The 
mean number of total intravitreal injections was significantly higher in the late switch group (p<0.01). Mean intraocular 
pressure increased from 16.3 to 18.0 mmHg in both groups (p<0.01), with no intergroup difference. Thirty-one patients 
required cataract surgery during follow-up, without correlation with switch timing. Optical coherence tomography bio-
markers revealed that patients with ellipsoid zone disruption had poorer BCVA outcomes, while those with subfoveal 
serous detachment exhibited greater central subfield thickness reduction (p<0.05).
Conclusion: Early switch from anti-VEGF to a dexamethasone implant in refractory diabetic macular edema provides superior 
functional outcomes and reduces treatment burden compared with late switch, despite similar anatomical improvements. 
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Introduction

Diabetic macular edema (DME) is a leading cause of visual 
impairment among patients with diabetes, affecting approxi-
mately 27 million individuals worldwide(1,2). The underlying 
pathology involves disruption of the blood-retinal barrier 
and accumulation of extracellular fluid in the macula, result-
ing in increased central retinal thickness and reduced visual 
acuity. Intravitreal (IV) anti-vascular endothelial growth fac-
tor (anti-VEGF) agents (ranibizumab, aflibercept, bevacizum-
ab, faricimab, and brolucizumab) are well-established first-
line treatments, with numerous randomized clinical trials 
demonstrating their efficacy in improving visual acuity and 
reducing macular thickness (3–5).

However, a substantial proportion of patients exhibit 
a suboptimal response to anti-VEGF therapy (6). This lack 
of response suggests that non-VEGF inflammatory path-
ways contribute significantly to DME pathogenesis (7). In 
this context, the IV dexamethasone implant (0.7 mg; Ozu-
rdex®, Allergan Inc., Irvine, CA, USA) has emerged as an 
alternative treatment option in such cases. The dexameth-
asone implant suppresses a broad range of inflammatory 
mediators, thereby improving DME outcomes. These ef-
fects have been demonstrated in both treatment-naïve and 
resistant cases (8).

Nevertheless, despite its efficacy, the dexamethasone 
implant is mostly preferred as a second-line therapy due to 
potential complications such as cataract formation and intra-
ocular pressure elevation. Still, considering that anti-VEGF 
agents and corticosteroids target different biological path-
ways, corticosteroid therapy may be beneficial in patients 
with an insufficient response to anti-VEGF treatment (9).

Currently, the optimal timing of switching from anti-VEGF 
to corticosteroid therapy in clinical practice remains con-
troversial. Some evidence suggests that early switching may 
yield better outcomes by limiting the progression of retinal 
damage.

This study aimed to compare anatomical and functional 
outcomes between patients with refractory DME under-
going an early (<6 months) versus late (≥6 months) switch 
from anti-VEGF therapy to a dexamethasone implant.

Methods

  This retrospective comparative clinical study included pa-
tients diagnosed with DME and treated between 2016 and 
2023 in the ophthalmology department of our institution. 
The study was approved by the local ethics committee 
of our hospital (date: November 7, 2023; approval code: 
E-48670771-514.99-228766276) and adhered to the tenets 
of the Declaration of Helsinki. Written informed consent 
was obtained from all participants.

Study Population
Patients diagnosed with type 2 diabetes who received at least 
three intravitreal anti-VEGF injections (ranibizumab, afliber-
cept, or bevacizumab) but showed insufficient anatomical or 
functional response and were subsequently treated with an 
IV dexamethasone implant were included in the study.

Inclusion Criteria
•	 Age ≥18 years
•	 Diagnosis of diabetic macular edema
•	 At least three consecutive doses of intravitreal an-

ti-VEGF injections
•	 Insufficient response to anti-VEGF treatment (no 

increase in best-corrected visual acuity [BCVA] or 
no significant reduction in central subfield thickness 
[CST])

•	 Minimum follow-up of 6 months

Exclusion Criteria
•	 History of vitreoretinal surgery
•	 Poor-quality OCT imaging due to media opacities
•	 Tractional macular edema secondary to proliferative 

diabetic retinopathy
•	 Retinal or optic nerve diseases (e.g., neovascular 

age-related macular degeneration, glaucoma)

Grouping
•	 Patients were classified based on switch timing:
•	 Early switch: Patients who received a dexamethasone 

implant before 6 monthS
•	 Late switch: Patients who received a dexamethasone 

implant at or after 6 months

Treatment Protocol
All IV injections were performed under aseptic condi-

tions using a 30-gauge needle via the inferotemporal quad-
rant. The dexamethasone implant was administered in ac-
cordance with the manufacturer’s instructions. After the 
procedure, patients were treated with topical antibiotics for 
one week. All treatment decisions were made by the same 
retina specialists.

Data Collection and Follow-up
The collected data included:
•	 Demographic characteristics (age, sex, systemic co-

morbidities)
•	 History of panretinal photocoagulation
•	 BCVA, measured using a Snellen chart
•	 CST, measured by spectral-domain optical coherence 

tomography (Heidelberg Engineering® SD-OCT)
•	 OCT findings: epiretinal membrane (ERM), pearl 

necklace sign, subfoveal hard exudates, hyperreflective 
dots (HRD), disorganization of the retinal inner lay-
ers (DRIL), type of edema, status of the ellipsoid zone 
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(EZ), serous macular detachment (SMD), and intraret-
inal hyperreflectivity

•	 Intraocular pressure (IOP), measured by Goldmann 
applanation tonometry

•	 Lens status (pseudophakic/phakic)
•	 Type and number of anti-VEGF agents
•	 Timing and number of dexamethasone implants
•	 Duration of follow-up

Assessment Timepoints:
• 	 Baseline BCVA and CST
• 	 BCVA and CST after anti-VEGF therapy (pre-switch)
• 	 BCVA and CST at the last visit following dexametha-

sone treatment
• 	 All complications during at least 6 months of follow-up 

(cataract progression, IOP elevation)

Statistical Analysis
All statistical analyses were performed using IBM SPSS Statistics 
for Windows, version 25.0 (IBM Corp., Armonk, NY). Continu-
ous variables were presented as mean±standard deviation (SD). 
Intergroup comparisons were conducted using independent 
t-tests or Mann–Whitney U tests. Categorical variables were 
compared using chi-square tests. Repeated-measures ANO-
VA was used to assess longitudinal changes in BCVA and CST. 
Correlations were analyzed using Pearson or Spearman tests. A 
p-value <0.05 was considered statistically significant.

Results

A total of 141 eyes from 141 patients (79 females, 62 males; 
mean age: 65.30±8.89 years) were included. According to 
the timing of the switch to a dexamethasone implant, 49 
patients were in the early switch group, while 92 were in the 
late switch group. At baseline, BCVA comparison showed 
that the late switch group had marginally better vision than 
the early switch group (p=0.049). Baseline CST was similar 
between the two groups (p=0.35). Descriptive characteris-
tics are summarized in Table 1.

The mean BCVA and CST at the last visit before the 
switch were comparable (p=0.91 and p=0.66, respectively). 

Before the switch, bevacizumab was significantly more com-
monly used in the early switch group (p<0.01), whereas no 
significant difference was found among anti-VEGF agents in 
the late switch group (p=0.688). Following subgroup analysis 
stratified by the pre-switch anti-VEGF agent, after adjust-
ing for baseline BCVA, early versus late switching was not 
independently associated with visual gain in any subgroup 
(bevacizumab: p=0.338; aflibercept: p=0.670; ranibizumab: 
p=0.904).

The mean total follow-up duration was 34.88±2.40 
months. The number of dexamethasone implants was sim-
ilar between the two groups (p=0.096), whereas the total 
number of intravitreal injections was significantly higher in 
the late switch group (p<0.01).

Analysis of CST changes revealed a significant reduction 
in both groups (p<0.01), with no significant difference be-
tween the groups (p=0.58) (Fig. 1). Regarding BCVA changes, 
visual gain increased significantly in both groups; however, 
the early switch group achieved statistically greater visual 
improvement than the late switch group (p=0.038) (Fig. 2). 

Table 1. Descriptive istatistics of the groups

Early switch Late switch p

Age (mean.±SD, years) 64.92±9.77 65.50±8.43 0.71

Gender (female, %) 55% 56% 0.87

Baseline BCVA (mean.±SD, decimal) 0.25±0.22 0.34±0.28 0.049

Baseline CST(mean.±SD, µm) 495.18±186.79 466.57±168.9 0.35

Baseline IOP(mean.±SD, mmHg) 16.35±3 16.30±3.6 0.94

Baseline lens status (phakic, %) 73% 80% 0.34

BCVA: Best-corrected visual acuity;  CST: Central subfield thickness; IOP: Intraocular pressure; SD: Standard deviation

Figure 1. Central subfield thickness changes over time by groups.
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At the last visit, BCVA was negatively correlated with pre-
switch CST and the total number of injections and positively 
correlated with pre-switch BCVA (p<0.01).

Mean IOP increased significantly from 16.32 mmHg to 
18.00 mmHg in both groups, with no intergroup difference 
(p=0.98). None of the patients required glaucoma surgery, 
and there was no difference between the groups in the use of 
anti-glaucomatous medications (p=0.20). During follow-up, 
31 patients underwent cataract surgery, but no correlation 
was observed with the timing of the switch (p=0.07). The 
values at the end of follow-up are summarized in Table 2.

During follow-up, five patients underwent vitrectomy, 
with no association with the groups (p=0.554). No cases of 
post-injection endophthalmitis were reported.

OCT biomarker analysis revealed that patients with pre-
switch EZ damage (Fig. 3) had lower mean BCVA at both 
the pre-switch and last visits (p=0.011 and p=0.012, respec-
tively). Patients with pre-switch SMD (Fig. 4) had higher 
pre-switch CST values, whereas their mean CST at the last 
visit was lower (p<0.01 and p=0.023, respectively). Patients 

with pre-switch ERM had higher mean CST at the last visit 
(p=0.06). No significant correlations were found with other 
OCT parameters.

OCT biomarkers were evaluated at baseline, pre-switch, 
and final visits. At baseline, the late switch group demonstrat-
ed a higher frequency of intracystic hyperreflectivity (Fig. 5) 
(p=0.12). No significant differences were observed between 
the two groups for the other parameters at any time.

Discussion

Although focal/grid laser photocoagulation was used for 
DME treatment in the 1980s, it has been largely abandoned 
due to side effects such as choroidal neovascularization and 
subretinal fibrosis. Intravitreal anti-VEGF therapy has since 
provided significant anatomical and functional improve-
ments (10–12). However, persistent DME in nearly 40% 
of patients suggests that VEGF-independent inflammatory 
mechanisms play a key role in disease progression (13,14). 
In this context, corticosteroid-based therapies, including 
dexamethasone implants, as well as subthreshold laser and 
surgical procedures, are among the other treatment op-
tions for DME (14).

The role of inflammatory mechanisms in persistent DME 
has increasingly been recognized, providing a rationale for 
the development of intravitreal corticosteroid therapies (15). 
Corticosteroids inhibit the expression of proinflammatory 
cytokines and chemokines, reduce retinal neovascularization 
and vascular permeability, and provide significant anatomical 
and functional improvements in patients with DME (16,17). 
Furthermore, they have been reported as alternative or ad-
junctive treatment options in patients resistant to anti-VEGF 
agents (18).

Among corticosteroid treatment options, sub-Tenon and 
intravitreal triamcinolone acetonide, as well as intravitreal 
fluocinolone acetonide implants, are available; however, in 
Türkiye, the intravitreal dexamethasone implant is general-
ly preferred (19). Despite broad agreement on anti-VEGF 
agents as first-line treatment, the optimal timing for switch-
ing to corticosteroids remains uncertain.

Table 2. Values by the groups at the end of the follow-up

Early switch Late switch p

Number of injections (mean±SD) 5.06±1.43 8.08±3.49 <0.01

Number of dexamethasone implants (mean±SD) 2.12±1.23 2.58±1.96 0.096

BCVA at end of the follow-up (mean±SD, decimal) 0.34±0.30 0.32±0.30 0.038

CST at end of the follow-up (mean±SD, µm) 335.82±116.54 342.12±126.39 0.58

IOP at the end of the follow-up (mean±SD, mmHg) 18.04±5 17.96±4.4 0.98

Lens status  at the end of the follow-up  (phakic, %) 61% 53% 0.07

BCVA: Best-corrected visual acuity; CST: Central subfield thickness; IOP: Intraocular pressure; SD: Standard deviation.

Figure 2. Best-corrected visual acuity changes over time by groups.
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In 2019, Busch et al. published a retrospective study eval-
uating the 2-year results of 87 patients with DME. Among 
them, 44 received only anti-VEGF treatment, 14 switched to 
dexamethasone in the second year, and 29 underwent early 
switch to dexamethasone in the first year. Comparison of the 
2-year outcomes showed that the anti-VEGF-only group did 
not achieve significant anatomical or functional improvement 
after the loading dose, whereas the early switch group main-

tained visual acuity and continued to show CST reduction by 
the second year. In the late switch group, significant functional 
and anatomical improvement was observed between months 
12 and 24. Both steroid groups had similar visual gains at the 
24th month, while area-under-the-curve analysis demonstrat-
ed superior outcomes in the early switch group (20).

  Similarly, in 2020, Hernández Martínez et al. reported 
that 2-year visual acuity outcomes were better in the ear-

Figure 3. Ellipsoid zone dysruption.

Figure 4. Serous macular detachment.

Figure 5. Intracystic hyperreflecitivity.
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ly switch group (21). In the same year, Demir et al. found 
that 12-month outcomes were similar between the early and 
late switch groups; however, at 6 months, the early switch 
group had better BCVA and CST results (22). According to 
Ruiz-Medrano et al. (2021), similar findings were observed, 
with superior outcomes in the early switch group (23). The 
multicenter IRGREL-DEX study also confirmed that dexa-
methasone provides better responses in treatment-naïve 
eyes (24).

In 2024, Raizada et al. included 105 eyes of 77 patients 
with resistant DME in a retrospective study comprising 
three groups: Group I switched to a steroid implant after 
3 anti-VEGF injections, Group II after 4–6 injections, and 
Group III after more than 6 injections. Post-switch visual gain 
was highest in Group II. They attributed the reduced visual 
gain in resistant DME compared with treatment-naïve eyes 
to prolonged capillary ischemia causing photoreceptor dam-
age (25).

In our study, we compared early (<6 months) and late (≥6 
months) switch to a dexamethasone implant in patients with 
DME. The results showed that visual acuity gain was great-
er in the early switch group, emphasizing the importance 
of early intervention to prevent permanent retinal damage. 
However, patients in the late switch group had better base-
line visual acuity, which may have limited the magnitude of 
potential visual improvement due to a ceiling effect.

In 2025, Çakmak et al. conducted a retrospective study 
in which patients were divided into two groups: the adjuvant 
group continued ranibizumab after dexamethasone, while 
the switch group continued with dexamethasone alone. 
Comparison of BCVA and CST values at months 9 and 12 
showed that the switch group achieved superior outcomes 
with fewer injections (26).

Our results align with these findings, demonstrating 
significantly better BCVA improvement in the early switch 
group. Nevertheless, both groups achieved similar CST re-
duction. This finding indicates that both anti-VEGF agents 
and corticosteroids have the capacity to provide anatomical 
improvement. However, differences in visual acuity suggest 
that changes in retinal microstructure (e.g., EZ damage or 
presence of SMD) may affect treatment response.

A 2024 review by Vitiello et al. compared OCT biomark-
ers in anti-VEGF and dexamethasone treatments and found 
that patients with large intraretinal cysts, DRIL, HRDs, and 
chronic DME with SMD responded better to dexametha-
sone (27). Cavalleri et al. (2019) observed that early switch 
from ranibizumab to dexamethasone resulted in the greatest 
visual gain in patients with EZ damage, no DRIL, and a higher 
number of HRDs (28).

The need for multiple intravitreal injections in patients 
with DME reduces treatment adherence and increases the 

burden on both patients and healthcare systems. Therefore, 
there is a growing need for therapies with fewer injections 
and longer treatment intervals. In this study, early switch-
ing reduced the total number of injections, likely reflecting 
the longer duration of action of dexamethasone implants. 
Similarly, a 2022 cost-effectiveness study by Moreno and 
Medrano found that early switch to dexamethasone was 
more cost-effective than extending anti-VEGF therapy to 6 
months in patients with a suboptimal response (29).

Dexamethasone implant-related complications in our 
study included IOP elevation and cataract progression; how-
ever, none of these significantly affected treatment continu-
ation, and all were manageable. This supports corticosteroid 
therapy as a safe alternative. A 2023 review by Taloni et al. 
recommended a dexamethasone implant as the preferred 
treatment in pseudophakic and vitrectomized eyes and as a 
strong alternative in phakic patients undergoing cataract sur-
gery, in DME cases with a high inflammatory component, and 
in patients unresponsive to anti-VEGF therapy. In persistent 
and severe cases, combination therapy with anti-VEGF is 
suggested (30).

Our study has limitations, including its retrospective de-
sign and modest sample size. Additionally, the type and du-
ration of diabetes, as well as HbA1c levels and insulin use, 
were not recorded. An additional group of patients switching 
to dexamethasone after 3–6 anti-VEGF injections could also 
have been established.

Conclusion

This study demonstrates that early switch to a dexameth-
asone implant in patients with refractory DME results in su-
perior visual outcomes compared with late switch, despite 
similar anatomical improvements. These findings underscore 
the importance of early intervention to prevent permanent 
retinal damage.

Treatment decisions should be individualized based on 
clinical characteristics, OCT findings, and risk of complica-
tions. Larger-scale prospective studies are needed to provide 
clearer guidance regarding the optimal timing of switching. 
Furthermore, comparative studies evaluating newer agents 
such as faricimab and brolucizumab are warranted to expand 
therapeutic options for refractory DME.
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