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best-corrected visual acuity (BCVA) and central 
macular thickness (CMT).
Results:  Over a 24-month follow-up, eyes 
treated with DEX had approximately a fourfold 
higher incidence of ERM development compared 
to aflibercept [hazard ratio (HR) = 3.97, p = 0.02]. 
These eyes also showed worse BCVA (p = 0.059) 
and increased CMT (p = 0.004), despite requiring 
fewer total injections (p = 0.000) in the survival 
analysis model. The cumulative probability of 
ERM formation was 13.7%. Additionally, DME 
eyes exhibited poor functional and anatomical 
outcomes after developing ERM, while age, A1c 
level, DR severity, initial BCVA and CMT, lens 
status, and previous laser treatment were not 
associated with an elevated incidence of ERM 
formation.
Conclusion:  Intravitreal DEX implantation in 
DME eyes resulted in a higher incidence of sec‑
ondary ERM formation compared to aflibercept 
over a 2-year period. The therapeutic efficacy for 
DME was diminished following ERM develop‑
ment, leading to worse anatomical outcomes. 
New therapeutic approaches should be explored 
to prevent ERM formation while maintaining 
both anatomical and functional outcomes in 
DME treatment.
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ABSTRACT

Introduction:  This study aimed to investigate 
the impact of aflibercept and dexamethasone 
(DEX) on the formation of epiretinal membrane 
(ERM) and their treatment outcomes in eyes 
with diabetic macular edema (DME).
Methods:  In this retrospective cohort study, 
medical records of 124 eyes from 429 patients 
diagnosed with DME were reviewed between 
June 2017 and June 2019. Patients were catego‑
rized into two groups: the aflibercept group (67 
eyes) and the DEX group (57 eyes). The primary 
endpoint was the secondary ERM incidence fol‑
lowing intravitreal treatments and its correla‑
tion across different medications. Secondary 
endpoints included longitudinal changes in 
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Key Summary Points 

Why carry out this study?

Patients with diabetic retinopathy are at a 
higher risk of developing epiretinal mem‑
brane (ERM) in the future, and its formation 
has been associated with vision impairment 
and reduced efficacy of intravitreal therapies.

Therefore, this study aims to explore ERM 
incidence and treatment outcomes with dif‑
ferent intravitreal medications.

What was learned from the study?

Intravitreal dexamethasone (DEX) implanta‑
tion is associated with a higher incidence of 
ERM formation compared to aflibercept injec‑
tions. ERM development reduces the thera‑
peutic efficacy on diabetic macular edema 
(DME), regardless of the medication used.

The hypothesis that steroids reduce inflam‑
matory cytokines and prevent ERM forma‑
tion was refuted in the case of DEX implanta‑
tion, likely because of its formulation design 
and its tendency to cause structural changes 
in the posterior chamber.

Awareness of ERM formation following intra‑
vitreal treatments is crucial in patients with 
DME.

INTRODUCTION

Diabetic macular edema (DME) is a leading cause 
of vision loss in patients with diabetic retin‑
opathy (DR) [1]. Its pathophysiology involves 
hyperglycemia-induced oxidative stress, which 
triggers inflammation. This process damages 
vascular endothelial cells and pericytes, lead‑
ing to impaired retinal blood flow and result‑
ing in retinal hypoxia. This cascade disrupts the 
blood–retina barrier, increases vascular perme‑
ability, elevates vascular endothelial growth 
factor (VEGF) levels, and releases inflammatory 
cytokines [2, 3]. Consequently, intravitreal injec‑
tions of anti-VEGF and dexamethasone (DEX) 

implantation are considered the standard man‑
agement of DME [4–7].

Epiretinal membrane (ERM) is a pathologic 
fibrocellular membrane located at the vitreo‑
retinal interface, depositing extracellular matrix 
on the internal limiting membrane and exert‑
ing a contractile force [8]. While most ERM are 
idiopathic, common secondary causes include 
ocular surgery, retinal vascular disease, uveitis, 
and laser photocoagulation [9–11]. In patients 
with DR, secondary ERM occurs approximately 
1.8–2.5 times more frequently than idiopathic 
ERM [10]. Once ERM develops, it may act as a 
physical barrier and reduce the effectiveness of 
intravitreal treatments [11–13]. The exact cause 
of secondary ERM formation is not fully under‑
stood, but it may be associated with intravitreal 
treatments for DME, possibly due to repeated 
procedures or the medication per se over time. 
Previous studies have indicated an increased 
risk of ERM formation following DEX implanta‑
tions. However, many were constrained by short 
follow-up periods, small sample sizes, and a lack 
of comprehensive assessments of time-to-event 
data and post-treatment disease progression [13, 
14].

Therefore, in our study, we investigated the 
incidence of ERM in eyes with DME that under‑
went intravitreal injections of aflibercept or DEX 
implantations. We also assessed the impact of 
ERM on both functional and anatomical out‑
comes and analyzed the parameters contribut‑
ing to ERM formation following treatments for 
DME.

METHODS

This retrospective cohort study adhered to the 
principles of the Declaration of Helsinki and was 
approved by the Institutional Review Board at 
Taipei Veterans General Hospital (No 2019-11-
001BC). Informed consent was waived because 
of the retrospective nature of the study and the 
use of anonymized data, in accordance with 
institutional and national guidelines.

We enrolled patients diagnosed with DR 
accompanied by DME who received intravitreal 
injections of aflibercept or DEX implantations 
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from June 2017 to June 2019. Follow-up assess‑
ments were conducted every month, with a min‑
imum observation period of 24 months after the 
initial treatment.

A total of 429 patients were initially enrolled, 
and their medical charts were comprehensively 
reviewed. DME was defined as retinal thickening 
with intraretinal fluid accumulation and pres‑
ence of cystoid macular edema on optical coher‑
ence tomography (OCT) using the Optovue 
RTVue (Optovue Inc., Fremont, CA, USA). Cen‑
tral macular thickness (CMT) exceeding 300 µm 
and macular leakage confirmed via fluorescein 
angiography (FA) were also criteria for inclu‑
sion. DME was further categorized into central 
involvement and non-central involvement DME 
on the basis of the involvement of the fovea. DR 
severity was classified as mild, moderate, severe 
non-proliferative diabetic retinopathy (NPDR), 
or proliferative diabetic retinopathy (PDR) on 
the basis of dilated fundoscopy exam and FA. 
ERM was defined as an irregular, hyperreflective 
layer on the internal limiting membrane within 
the central 1-mm area in our study.

We excluded patients meeting the following 
criteria: (1) presence of ERM at the initial visit, 
(2) coexistence of central or branch retinal ves‑
sel occlusion, (3) concurrent neovascular age-
related macular degeneration, (4) presentation 
with tractional retinal detachment or vitreous 
hemorrhage obscuring detailed macular con‑
ditions, (5) underwent phacoemulsification 
surgery, intravitreal injection, ocular surgery 
within 3 months prior to the first treatment, (6) 
received intravitreal injections of other agents 
such as bevacizumab, ranibizumab, or triamci‑
nolone during follow-up, (7) received panretinal 
laser photocoagulation (PRP) or focal/grid laser 
photocoagulation within 3 months, or (8) had 
poorly controlled diabetes mellitus with HbA1c 
levels exceeding 10%.

Ophthalmologic evaluations were con‑
ducted before and after the initial treatment, at 
1-month intervals thereafter, and at month 24. 
These assessments included best-corrected visual 
acuity (BCVA), intraocular pressure, slit-lamp 
biomicroscope, dilated fundus evaluation with 
photography, and spectral-domain OCT. ERM 
formation and grading of DR severity were eval‑
uated collaboratively by two physicians (TCL 

and HHC). Additionally, demographic character‑
istics including age, gender, A1c levels, history 
of previous cataract surgery, and previous PRP 
were collected for all participants.

All intravitreal injections/implantations were 
administered by experienced retinal specialists. 
Aflibercept (Eylea®, Regeneron, Tarrytown, NY, 
USA) and DEX implants (Ozurdex, Allergan, 
Irvine, CA, USA) were delivered 3.5–4 mm pos‑
terior to the limbus.

Participants were divided into two groups: 
the aflibercept group and the DEX group. 
In the aflibercept group, participants exclu‑
sively received aflibercept injections over the 
24-month follow-up period. This regimen 
involved three loading doses, followed by injec‑
tions adhering to the pro re nata principle. In 
the DEX group, participants initially received 
DEX implantation and subsequently had 
repeated DEX implantations. Additionally, res‑
cue aflibercept injections could be administered 
throughout the study period.

Statistical analysis was executed using the 
Statistical Package for the Social Sciences soft‑
ware (IBM SPSS Statistics for Windows, Version 
28.0, Armonk, NY: IBM Corp). The independ‑
ent sample t test or Mann–Whitney U test was 
applied to analyze continuous variables, while 
the chi-square test was used for the categori‑
cal variables. Univariate logistic regression was 
utilized to assess the relationship between the 
total number of treatments and ERM formation. 
Kaplan–Meier survival curves and Cox propor‑
tional hazards regression models were used to 
analyze the time period and possible risk factors 
for ERM formation. A p value less than 0.05 was 
considered statistically significant.

RESULTS

We reviewed 429 medical records of patients 
diagnosed with DME between June 2017 and 
June 2019. Of these, 124 patients met the inclu‑
sion criteria. Most exclusions were due to insuf‑
ficient follow-up (less than 24 months) or receiv‑
ing intravitreal injections other than aflibercept 
or DEX. The aflibercept group consisted of 67 
patients (54%), who were exclusively treated 
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with aflibercept throughout the entire 2-year 
period. The DEX group included 57 patients 
(46%) who received an initial DEX implanta‑
tion, followed by repeated DEX implants with 
or without rescue aflibercept treatments. In 
the DEX group, 10.5% of patients (6 out of 57) 
required rescue aflibercept during the 2-year 
follow-up.

The comparison of demographic character‑
istics between these two groups is shown in 
Table 1. There were no significant differences 
between the two groups in age, gender, baseline 
BCVA, CMT, lens status, A1c level, or DR sever‑
ity. However, the DEX group had a higher pro‑
portion of central-involved DME (p = 0.022) and 
previous PRP treatment compared to the afliber‑
cept group (p = 0.002).

Incidence of ERM Formation

In our study, the cumulative probability of 
ERM formation was 13.7% over a mean follow-
up period of 24 months, translating to a mean 
annual incidence of 7.5%. Among patients in 
the DEX group, 12 out of 57 (21%) developed 
ERM which was significantly higher compared 
to those in the aflibercept group [5 out of 67 
patients (7%)] (p = 0.008) (Table 1).

Potential Risk Factors for ERM Formation in 
DME Eyes

In Cox proportional hazards regression mod‑
els, eyes treated with DEX had approximately a 

Table 1   Comparison of demographic characteristics of patients with DME between aflibercept group and DEX group at 
baseline

The categorical variables were analyzed by chi-square test; the continuous variables were analyzed by independent t test or 
Mann–Whitney U test
BCVA best-corrected visual acuity, CMT central macular thickness, DEX dexamethasone, DME diabetic macular edema, 
DR diabetic retinopathy, ERM epiretinal membrane, NPDR non-proliferative diabetic retinopathy, PDR proliferative dia-
betic retinopathy, PRP panretinal photocoagulation, SD standard deviation
*A p value less than 0.05 was considered significant when comparing the aflibercept groups

Characteristics (n = 124) All Aflibercept group 
(n = 67)

DEX group (n = 57) p value

Age (years, mean ± SD) 61.3 ± 10.7 60.5 ± 9.9 62.3 ± 11.5 0.37

Sex (female, %) 50 (41%) 34 (49.3%) 16 (28.1%) 0.09

Serum A1C level (mean ± SD) 7.7 ± 1.5 7.7 ± 1.5 7.7 ± 1.7 0.93

Baseline BCVA (logMAR, median) 0.64 ± 0.41 0.52 0.7 0.16

Baseline CMT (μm, mean ± SD) 420 ± 144 412 ± 141 425 ± 147 0.63

Lens status (phakic, %) 86 (69%) 48 (72%) 38 (67%) 0.48

Macular edema pattern (n, %)

 Central-involved DME 111 (90%) 56 (84%) 55 (96%) 0.022*

 Non-central involved DME 13 (10%) 11 (16%) 2 (4%)

Previous PRP (n, %) 51 (41%) 19 (28%) 32 (56%) 0.002*

DR status (n, %)

 NPDR 78 (61%) 47 (70%) 31 (54%) 0.07

 PDR 46 (37%) 20 (30%) 26 (46%)
ERM formation (n, %) 17 (13.7%) 5 (7%) 12 (21%) 0.008*
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fourfold higher incidence of ERM development 
compared to those receiving aflibercept injec‑
tions (p = 0.02, HR = 3.97) (Table 2). Kaplan–Meier 
survival analysis is shown in Fig. 1. The mean 
time for ERM development was 313 days, with 
a median of 291 days.

Age and gender did not exhibit a significant 
correlation with ERM formation. The severity of 
diabetes mellitus, assessed by A1c level, yielded a 
mean of 7.7% in the entire cohort. A higher A1c 
level was not associated with an increased risk of 
developing ERM (p = 0.43).

The mean initial BCVA was 0.64 ± 0.41 log‑
MAR units, and the mean baseline CMT was 
420 ± 144  μm. Our analysis revealed no cor‑
relation between baseline BCVA or CMT and 
ERM formation (p = 0.17 and 0.83, respectively). 
Among the 124 eyes, 69% (86/124) were phakic, 
and 31% (38/124) were pseudophakic. Addition‑
ally, 90% (111/124) had central-involved DME, 
while 10% (13/124) had non-central involved 
DME. In all patients, 63% had NPDR and 37% 
had PDR, with 41% having undergone previous 
PRP treatments. Neither lens status, DR sever‑
ity, types of DME, nor prior PRP treatments were 

Table 2   Potential risk factors for ERM formation in univariate Cox proportional hazards regression model

Survival analysis was performed by using univariate Cox proportional hazards regression models
BCVA best-corrected visual acuity, CI confidence interval, CMT central macular thickness, DEX dexamethasone, DME 
diabetic macular edema, DR diabetic retinopathy, ERM epiretinal membrane, HR hazard ratio, PDR proliferative diabetic 
retinopathy, PRP panretinal photocoagulation
*A p value less than 0.05 was considered significant when comparing groups

Variables Value with great hazard HR HR 95% CI p value

Treatment DEX 3.97 1.21–9.53 0.02*

Age (years) Lower 0.96 0.92–1.01 0.1

Sex Female 1.04 0.40–2.70 0.93

Serum A1c level Higher 1.12 0.84–1.51 0.43

Baseline BCVA (logMAR) Higher 2.12 0.72–6.23 0.17

Baseline CMT (μm) – 1.00 0.99–1.00 0.83

Lens status Pseudophakic 0.75 0.29–1.95 0.56

DME type Central DME 0.47 0.06–3.53 0.46

Previous PRP Previous PRP 2.4 0.94–6.25 0.07
DR status PDR 1.24 0.47–3.27 0.66

Fig. 1   Kaplan–Meier survival curves comparing the inci-
dence of epiretinal membrane (ERM) formation following 
intravitreal injection of DEX vs aflibercept. Eyes treated 
with DEX exhibited a higher incidence of ERM forma-
tion compared to those receiving aflibercept injections 
(p = 0.02). DEX dexamethasone, IVI intravitreal injec-
tions/implantations
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correlated with ERM formation (p = 0.56, 0.46, 
0.07, respectively). The multivariate Cox pro‑
portional hazards model demonstrated that DEX 
implantation independently correlated with an 
increased incidence of ERM, after adjusting for 
other covariates like previous PRP and central-
involved DME (p = 0.037, HR = 3.31).

A subgroup analysis of eyes without prior 
PRP treatment revealed that eyes treated with 
DEX had a higher incidence of ERM formation 
compared to those treated with aflibercept (16% 
vs 6%, p = 0.000) (see Supplementary Materials 
Table S1). Additionally, we performed a sub‑
group analysis for both NPDR and PDR eyes, 
which indicated a higher incidence of ERM for‑
mation in the PDR group, although this differ‑
ence was not statistically significant (see Sup‑
plementary Materials Table S2).

Relationship Between Number of Injections 
and ERM

A greater total number of intravitreal treatments 
was not correlated with a higher incidence of 
ERM (p = 0.61). In the aflibercept group, eyes that 
developed ERM had an average of 7.29 injec‑
tions, compared to 6.61 injections in those with‑
out ERM (p = 0.66). In the DEX group, eyes with 
ERM received an average of 2.26 implantations, 
while eyes without ERM had an average of 2.41 
implantations (p = 0.71) (Table 3).

Comparison of Therapeutic Effects in 
Relation to ERM

Eyes with secondary ERM had significantly 
higher final CMT (468 µm) compared to those 
without ERM (296 µm) (p = 0.000). These eyes 
showed no CMT improvement after 24 months, 
unlike those without ERM, which saw a signifi‑
cant reduction. Though not statistically sig‑
nificant, eyes with ERM had poorer final BCVA 
and less VA improvement (p = 0.25 and 0.49) 
(Table 3).

Comparison of Treatment Results Between 
Aflibercept and DEX Groups

Regarding total treatment numbers, eyes in 
the aflibercept group received an average of 
6.69 injections, significantly more than the 
4.2 treatments in the DEX group (p < 0.001). 
After 24 months of treatment, eyes in the DEX 
group showed significantly poorer mean BCVA 
(p = 0.001) and thicker average CMT (p < 0.001) 
despite receiving fewer injections compared 
to those in the aflibercept group. In addition, 
eyes in the aflibercept group exhibited a signifi‑
cantly greater reduction in CMT from baseline 
than those in the DEX group (138 μm vs 48 μm, 
p = 0.004) (Table 4).

When functional and anatomical out‑
comes were compared relative to lens status, 

Table 3   Therapeutic outcomes in eyes with and without ERM formation after 24 months

The comparison of continuous variables was analyzed by independent t test. The changes of BCVA and CMT between base-
line and 24-month were analyzed by paired t test
BCVA best-corrected visual acuity, CMT central macular thickness, DEX dexamethasone, ERM epiretinal membrane
*A p value less than 0.05 was considered significant when comparing groups

ERM group (n = 17) Non-ERM group 
(n = 107)

p value

24-month BCVA (BCVA change) 0.71 (− 0.008) 0.56 (− 0.084) 0.25 (0.49)

24-month CMT (CMT change) 468 (+ 45) 296 (− 126) < 0.001* 
(0.001*)

Total injections of aflibercept 7.29 6.61 0.66

Total treatments of DEX 2.26 2.41 0.71
Total treatments of aflibercept + DEX 9.55 9.02 0.61
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pseudophakic eyes in the DEX group consist‑
ently had worse final BCVA and thicker CMT 
than those in the aflibercept group (p = 0.007 and 
0.02, respectively).

DISCUSSION

Secondary ERM is recognized for its elevated 
occurrence in eyes with DME, contributing to 
impaired vision and increased CMT [10, 15]. In 
our study cohort, the cumulative probability of 
ERM formation was 13.7% after a 24-month fol‑
low-up, resulting in an average annual incidence 
of 7.5%. Similarly, Kang et al. found a 9.5% inci‑
dence of secondary ERM in DME eyes following 
intravitreal treatments [13], while Kulikov et al. 
reported ERM involving the macular center in 
12.3% of their cases [16].

Age, gender, A1c level, DR severity, initial 
visual acuity and CMT, lens status, types of 
macular edema, prior PRP history, and total 
intravitreal treatment numbers were not associ‑
ated with an elevated incidence of ERM forma‑
tion. However, a significantly higher incidence 

of ERM was observed in eyes treated with DEX 
implants compared to those receiving afliber‑
cept injections, indicating a notable associa‑
tion between DEX implants and increased ERM 
development. Previous studies have demon‑
strated that inflammatory processes play a cen‑
tral role in the pathogenesis of ERM, suggesting 
that steroid administration might be beneficial 
in suppressing inflammatory cytokines and 
thus reducing ERM formation [17, 18]. How‑
ever, Kang et al. reported a significantly higher 
incidence of ERM in eyes treated with DEX 
implants compared to those receiving anti-
VEGF injections such as bevacizumab, ranibi‑
zumab, or aflibercept [13]. They hypothesized 
that DEX implantation may induce mechani‑
cal stress within the vitreous cavity, leading to 
ERM formation. A case report highlighted that 
thickening and contraction of the posterior 
hyaloid membrane following DEX implanta‑
tion may cause abnormal vitreomacular trac‑
tion and ERM formation [19]. Furthermore, 
foreign body cell reaction caused by the DEX 
implant’s poly lactic-co-glycolic acid matrix 
may contribute to ERM formation. In an ani‑
mal study, a cell reaction composed mostly of 

Table 4   Comparison of treatment outcomes between Aflibercept group and DEX group after 24 months treatment

The comparison of continuous variables was analyzed by independent t test. The changes of BCVA and CMT between base-
line and 24-month were analyzed by paired t test
BCVA best-corrected visual acuity, CMT central macular thickness, DEX dexamethasone, ERM epiretinal membrane
*p < 0.05 (considered significant when comparing groups)

Aflibercept group 
(n = 67)

DEX group (n = 57) p value

In all DME eyes (n = 124)

 Final mean BCVA (logMAR) (BCVA change) 0.44 (− 0.13) 0.75 (+ 0.01) 0.001* (0.059*)

 Final mean CMT (μm) (CMT change) 280 (− 138) 378 (− 48)  < 0.001* 
(0.004*)

Total treatments of aflibercept and DEX 6.69 4.2  < 0.001*

Total treatments of DEX 0 2.34 0.001*

ERM formation 5 (7%) 12 (21%) 0.008*

In pseudophakic eyes (n = 38)

 Final mean BCVA (logMAR) 0.26 0.60 0.007*
 Final mean CMT (μm) 279 374 0.02*
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glial cells and fibroblasts was observed follow‑
ing intravitreal implantation of a biodegrad‑
able copolymer of lactic acid and glycolic acid 
[20]. Afshar et al. reported a case of secondary 
ERM developing in a postretinal detachment 
eye following DEX treatment for postoperative 
cystoid macular edema. The authors suggested 
that this could reflect a toxic effect from either 
the DEX itself or its degradable vehicle mate‑
rial, or a response to microtrauma from the 
implant abrading the retinal surface [21].

The impact of intravitreal injections of afliber‑
cept on ERM formation remains uncertain [11, 
22, 23]. Our study observed a 7% incidence of 
ERM formation in the aflibercept group dur‑
ing the 2-year follow-up period. Similar to our 
findings, previous studies have reported an 
incidence of secondary ERM of approximately 
6–7% following intravitreal anti-VEGF injec‑
tions [24, 25]. The etiology of secondary ERM 
may be attributed to retinal tissue fibrosis after 
anti-VEGF treatment and the involvement of 
other growth factors, such as basic fibroblast 
growth factor and platelet-derived growth fac‑
tor [26–28].

In our study, the 2-year treatment outcomes 
between the aflibercept and DEX group are nota‑
ble. The DEX group exhibited a higher incidence 
of ERM formation, thicker final CMT, and poorer 
final BCVA, despite receiving fewer total injec‑
tions/implantations compared to the aflibercept 
group. Although the DEX group had a higher 
proportion of previous PRP treatments, our 
subgroup analysis among patients without PRP 
treatment still showed significantly higher ERM 
incidence (p = 0.000) and thicker CMT (p = 0.03) 
in the DEX group compared to aflibercept group.

Cataract formation following DEX implan‑
tation may result in decreased visual acu‑
ity, making it essential to consider lens status 
when assessing functional outcomes. Contrary 
to Ozsaygili and Duru, who reported that the 
functional superiority of aflibercept over DEX 
treatments became less apparent in pseudopha‑
kic eyes, our results showed that the aflibercept 
group continued to exhibit both functional and 
anatomical superiority in pseudophakic eyes [7, 
29]. This suggested that the high incidence of 
ERM, rather than cataract formation, in the DEX 
group leads to inferior visual outcomes.

Our results showed that eyes with secondary 
ERM tend to have poor final functional and ana‑
tomical outcomes. Eyes without ERM showed 
better, albeit not statistically significant, BCVA 
improvement. Final CMT did not decrease in 
eyes with ERM but significantly reduced in those 
without ERM (p = 0.00) (Table 4). Similarly, pre‑
vious studies have reported diminished thera‑
peutic effects of intravitreal anti-VEGF injec‑
tions and DEX implantation in patients with 
DME complicated by secondary ERM, as the 
presence of ERM can lead to visual impairment, 
CMT thickening, and reduced drug penetration 
[11–13, 30].

Hyperreflective foci (HRF) is increasingly rec‑
ognized as a biomarker in eyes with DME, and 
has been linked to disease severity [31, 32]. In 
our study, 91% of eyes exhibited HRF at base‑
line decreasing to 56% by the end of the 2-year 
follow-up. The prevalence of HRF was similar 
between the aflibercept and DEX groups (90% vs 
92%, p = 0.75), and both groups showed compa‑
rable reductions in HRF (54% vs 60%, p = 0.51). 
Although HRF was not significantly associated 
with ERM formation (p = 0.07) (data no showed), 
there was a trend suggesting that eyes without 
HRF had a lower likelihood of developing ERM.

Our study has some limitations. Firstly, the 
retrospective and non-randomized design intro‑
duces potential selection bias. To mitigate this, 
we thoroughly compared the demographic char‑
acteristics and ocular parameters of all partici‑
pants at baseline. Additionally, some eyes in the 
DEX group received rescue aflibercept injections 
between DEX implantations, often due to per‑
sistent macular edema or economic considera‑
tions. While a direct comparison of DEX and 
aflibercept alone would be ideal, the combi‑
nation treatment reflects real-world practices. 
Finally, a longer follow-up may show a higher 
prevalence of ERM. Despite these limitations, 
our study included a large number of cases, and 
the survival regression model provides a precise 
description of the relationship between ERM 
and intravitreal medications over time. Nev‑
ertheless, compared to previous studies in this 
field, our work offers several strengths. First, it 
includes a longer follow-up period and provides 
a head-to-head comparison between aflibercept 
and DEX treatment. Additionally, we employed 
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a survival analysis model to evaluate the influ‑
ence of time on risk factors for ERM formation. 
Lastly, we performed a comparative analysis of 
treatment outcomes between the aflibercept and 
DEX groups.

CONCLUSION

Our study demonstrated that intravitreal DEX 
implantation for DME was associated with a 
higher incidence of secondary ERM formation 
compared to aflibercept over 2 years. Although 
the anti-inflammatory properties of steroids 
have been thought to prevent ERM formation, 
this was not observed in the context of DEX 
implantation, likely as a result of its vehicle 
design and potential structural effects in the pos‑
terior segment. The therapeutic efficacy for DME 
diminishes following the development of ERM, 
particularly evident in anatomical outcomes, 
irrespective of the current medication employed. 
Thus, new therapeutic modalities should be con‑
sidered to prevent ERM formation while treating 
DME eyes.
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