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ABSTRACT

This systematic review and meta-analysis aimed to compare the effectiveness and safety profiles of
anti-vascular endothelial growth factor therapy with dexamethasone vs anti-vascular endothelial growth
factor alone in patients with persistent diabetic macular edema. It was performed in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses guideline. Our datawere prospectively
registered on the International Prospective Register of Systematic Reviews (CRD42023482385). We
searched the PubMed, Embase, Cochrane, and Web of Science databases for studies that compared
treatment with anti-vascular endothelial growth factor and dexamethasone to anti-vascular endothelial
growth factor alone in patients with persistent diabetic macular edema. The primary outcomes were
changesin best corrected visual acuity, changes in central macular thickness, and the incidence of serious
adverse events. Four studies were included, totaling 315 eyes. Of these 154 (48.88%) received anti-vascular
endothelialgrowthfactoralone, while 161(51.12%) underwent combined therapy. Overall, combined therapy
was associated with better central macular thickness (mean difference -68.21; p<0.001), although this
did not translate into a significant difference in best-corrected visual acuity at 1 month follow-up (mean
difference 1.29; p=0.55). There were significantly more intraocular pressure-related events (odds ratio
10.84; p=0.02) and cataract-related events (odds ratio 41.24; p<0.001) in the combined group than the
anti-vascular endothelial growth factor alone group. Our results suggest that combined therapy improves
macular morphology in persistent diabetic macular edema without increasing the risk of serious adverse
events. However, its effects on final visual acuity outcomes were no better than those resulting from

anti-vascular endothelial growth factor therapy alone.
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INTRODUCTION

Diabetic macular edema (DME) is an ocular complication
that can occur in patients with diabetes. It is defined as
retinal thickening toward the center of the macula®™. In
individuals with diabetic retinopathy, DME is the predominant
cause of vision impairment. The typical treatment is anti-
vascular endothelial growth factor (VEGF) therapy, which
yields better anatomical outcomes and greater visual
improvements than alternative monotherapies®®. However,
poor responses to the periodic administration of anti-VEGF
have been demonstrated among patients with DME. In
approximately 25%-35% of patients treated with anti-VEGF,
fluid reaccumulation occurs in the retina. This is diagnosed
as persistent DME with poor visual prognosis.

Various treatment options for persistent DME have been
explored. Increasing the dose of ranibizumab from that
prescribed for standard DME has been found ineffective®®.
Combined treatment with anti-VEGF and corticosteroids,
such as triamcinolone, has shown promising results®, but
the current evidence is limited®. The combined use of
dexamethasone (DEXA) and anti-VEGF has been proposed
for persistent DME, and initial studies have demonstrated
favorable anatomical outcomes. Still, the reported effects
on vision differ among studiest). Also, concerns have been
expressed about whether the addition of DEXA to anti-VEGF
increases the incidence of adverse events(¥.

In this systematic review and meta-analysis, we aim to
clarify the safety and effectiveness of anti-VEGF and DEXA
for persistent DME using comparative studies of anti-VEGF +
DEXA and anti-VEGF monotherapy.

METHODS

Protocol and registration

The protocol for this meta-analysis followed the
Cochrane Handbook for Systematic Reviews of Interventions
and Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) guideline(®. The study has been
registered with the International Prospective Register of
Systematic Reviews (PROSPERO) (CRD42023482385).

Search strategy and data extraction

We searched the PubMed, Web of Science, Embase, and
CochraneLibrarydatabasesfromtheirinceptiontoNovember
2023, without language restrictions. Our search terms were
(Decaject OR Decameth OR Decaspray OR Dexasone OR
Dexpak OR Hexadecadrol OR Hexadrol OR Maxidex OR
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methylfluorprednisolone OR Millicorten OR Oradexon OR
dexamethasone) AND (bevacizumab OR Avastin OR Mvasi
OR “anti-VEGF”) AND “diabetic macular edema” AND
(persistent OR refractory OR resistant OR intractable).
One author (DC) performed the search according to the
PRISMA guideline, and another author (VA) independently
peer-reviewed the search outcomes. Study eligibility was
assessed independently by the same two reviewers (DA
and VA). Duplicates were identified and removed, and then
the titles and abstracts were screened. Those who did not
meet our inclusion criteria or were deemed irrelevant were
excluded. The remaining studies were retrieved, and the full
manuscripts were screened. Further exclusions were made of
those who did not meet our requirements, and the remaining
papers were included in our review. The references from
all included studies, as well as previous systematic reviews
and meta-analyses, were also manually searched to identify
additional studies.

Inclusion criteria

Studies that met all of the following eligibility criteria
were included: (1) Randomized controlled trials (RCT) or
nonrandomized prospective studies; (2) The inclusion
of participants with persistent DME; (3) Comparison of
combined anti-VEGF and DEXA to anti-VEGF only therapy
was performed; (4) No minimum follow-up time; and (5) The
assessment of any of the clinical outcomes of interest listed
in the “endpoints and sensitivity analysis” subsection below.
Studies that combined anti-VEGF with other corticosteroids,
such as triamcinolone, were excluded due to potential
and evident differences in their effects, safety profiles,
administration routes, and therapeuticindications compared
to those of DEXAU®. Studies with overlapping populations,
animal studies, and in vitro experiments were also excluded.

Endpoints and sensitivity analysis

Our clinical outcomes of interest were: (1) Best corrected
visual acuity (BCVA); (2) Central macular thickness (CMT);
(3) Increased intraocular pressure (IOP), as indicated by
the initiation of ocular antihypertensive medication; (4)
Cataract-related events; and (5) Serious adverse events,
including retinal detachment, vitreous hemorrhage, systemic
inflammation, endophthalmitis, and uveitis. The included
studies had short follow-up durations, with a maximum of
12 months, so the BCVA and CMT outcomes could only be
assessed in the short term. We also performed a leave-one-
out sensitivity analysis to determine the effects of each study
on the estimated pooled analysis(72?),
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Quality of evidence assessment and risk of bias

We assessed all of the included studies for risk of bias
and quality of evidence using ROBINS® or Cochrane’s Risk
of Bias 2 (ROB2)%. Two authors (DA and VF) independently
evaluated bias risk and evidence quality. Any disagreements
were settled by a third author (WB).

Statistical analysis

This systematicreview and meta-analysis were conducted
according to the Cochrane Collaboration and the PRISMA
guidelines. Odds ratios (OR) with 95% confidence intervals
were used to compare treatment effects for categorical
endpoints. When necessary, we extracted data from graphs
using the Web Plot Digitizer tool. Continuous outcomes
were described as mean differences (MD). Heterogeneity
between the studies was assessed using Cochran’s Q test,
the 12 statistic, and the 12 test. The random effects model
was applied in all analyses. RevMan 5.3 (Cochrane Center,
The Cochrane Collaboration, Odense, Denmark) software
was used for statistical analysis.

RESULTS

Study selection and characteristics

Our database searches returned a total of 287 articles.
Of these, 54 were from PubMed, 142 from Embase, and 91
from Web of Science (Figure 1). After removing duplicate
records and ineligible studies, six studies remained. These
were thoroughly screened to ensure they met our inclusion
criteria. Subsequently, two other articles were excluded,
per our exclusion criteria. Finally, four studies were included
in this review: two RCTs(®™ and two nonrandomized
prospective studies™3). A total of 315 eyes were analyzed.
Of these, 161 received combined treatment and 154 received
anti-VEGF only. The characteristics of the included studies are
summarized in table 1.

Risk of bias assessment

To assess the risk of bias in the two RCTs, we used
Cochrane’s ROB2 tool, while ROBINS-I was employed to
evaluate the bias risk in the two non-R(CTs. The results of the
RCT assessments are shown in table 2, and those of the non-
RCTs in table 3. The included RCTs were found to have either
low risk or some concerns across the assessed domains.
One of the RCTs showed potential bias in the measurement
of outcomes(. The non-RCTs were deemed to have low
or moderate risks of bias within the evaluated domains.

outer retinal layers, particularly the ELM and the ellipsoid
zone (EZ), is more strongly associated with BCVA than
CMT. Disruption of the EZ and ELM reflects photoreceptor
impairment and predicts poorer functional outcomes.
Conversely, preserved or restored continuity is associated
with a better posttreatment visual prognosis. Thus, these
OCT biomarkers provide important prognostic information,
which supports the notion that structural thinning of the
macula is not the only contributor to visual recovery in
DME®344), Another robust biomarker of reduced BCVA in
DME and other conditions involving macular edemais an OCT
finding of disorganization of the retinal inner layers (DRIL).
This association has been shown to persist across multiple
time points and treatment modalities“>49. Specifically,
the presence of DRIL at baseline predicts worse visual
outcomes following either anti-VEGF and DEXA combination
or DEXA monotherapy. Improvement or resolution of DRIL
after treatment correlates with greater gains in visual
acuity“»s), In eyes treated with DEXA implants, patients

‘ PubMed search: 54 results ‘

| Embase search: 142 results ‘

‘ Web of Science search: 91 results ‘

‘ Number screened: 287 results ‘

— Duplicate reports and Excluded
by title / abstract : 281

Full-text reviewed: 6 studies ‘

— Did not meet PICOTT: 2 |

W | e

PRISMA flow diagram of study screening and selection for inclusion in this
review.
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Table 1. Baseline characteristics of the studies included in this review

Anti-VEGF + IVD Anti-VEGF

Therapy  Number Phakic M: F Mean Number Phakic M: F Mean
of eyes eyes ratio age of eyes eyes ratio age

First author Type of Inclusion Follow-up
and year study criteria time

Limon 202102 Prospective  In this study, eyes with 3 months VB +IVD 35 4 12:17 64.34%8.7 30 o] 14:16 63.2£6.4
persistent DME were versus
included. Eyes that IVB
had a CMT >300 pm
on spectral-domain
OCT and an ETDRS
BCVA letters score >20
after intravitreal anti-
VEGF bevacizumab,
ranibizumab, or
aflibercept injections
with at least a 6-month
interval between
measurements were
defined as having
persistent DME.

Maturi 20150 RCT Eligibility criteria 12months IVB +IVD 21 13 17:13 61+10 (both 19 12 17:13 6110
included an age versus (both groups) (both (both
of 218 years, IVB groups) groups)  groups)
best-corrected visual
acuity scores between
24 and 78, ETDRS
letters of 20/32-20/320
(Snellen equivalent),
and DME (because
of type 10r 2 DM)
with a CST of
0.250 pm measured by
time-domain OCT.

Maturi 20180 RCT Participants were aged 6 months IVR + 65 39 36:31 64 (59-69) 64 32 28:36 66 (59-71)
218 years, had type 1 IVD median median
or type 2 DM, had a versus (IQR) (IQR)
BCVA letter score of IVR

78 to 24 (approximate
Snellen equivalent,
20/32 to 20/320) in one
or both eyes, had an
OCT-measured CST
above protocol-defined
thresholds, and had
received at least three
anti-VEGF injections
for DME (aflibercept,
bevacizumab, or
ranibizumab) within
the previous 20 weeks.

Karimi 20233 Prospective The inclusion criteria 1month VB +IVD 40 23 09:19 62.66%8.55 1 23 14:19 62.73%7.11
were T2DM, an age of versus
218 years, BCVA better IVB

than Snellen 20/400,
and refractory DME.
Refractory DME
was defined as
CMT >300 pm caused
by intraretinal or
subretinal fluid and
a CMT reduction of
<10% from baseline (as
measured on
SD-OCT) a month
after the last of at least
three monthly IV
anti-VEGF injections.

BCVA= best corrected visual acuity; CMT= central macular thickness; CST= central subfield thickness; DM= diabetes mellitus; DME= diabetic macular edema; ETDRS= Early Treatment Diabetic Retinopathy
Study; IQR= interquartile range; IV= intravitreal; IVB= intravitreal bevacizumab; IVD= intravitreal dexamethasone; IVR= intravitreal ranibizumab; M:F= male-to-female ratio; OCT= optical coherence
tomography; RCT= randomized clinical trial; SD-OCT= spectral-domain optical coherence tomography; T2DM= type 2 diabetes mellitus; VEGF= vascular endothelial growth factor.

Arq Bras Oftalmol. 2026;89(4):e2025-0180



Amaral DC et al. Combined anti-VEGF and intravitreal dexamethasone treatment versus anti-VEGF alone for persistent diabetic macular edema;
acomprehensive systematic review and meta-analysis

RoB2 risk of bias assessment of the randomized controlled trials included in this review

stud Bias in the Bias due to deviations from Missing Outcome Bias in the selection of Overall risk
Y randomization process intended interventions data bias measurement bias the reported result of bias
Maturi 20150 Low Low Low Some concerns Low Some concerns
Maturi 20180 Low Low Low Low Low Low
Robins-I risk of bias assessment of the prospective studies included in this review
Bias due to Bias in the Bias in the Bias due to deviations .. Outcome Bias in the selection .
. . . . . Missing Overall risk
Study confounding selection of classification of from intended . measurement of the reported X
. . . . . . . data bias . of bias
variables participants interventions interventions bias result
Limon 2021 Moderate Moderate Low Low Low Moderate Moderate Moderate
Karimi 202303 Moderate Low Low Low Low Low Moderate Moderate
Anti-VEGF + IVD Anti-VEGF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Karimi 2023 -109.8 162.41 40 -43 167.05 41 17.8% -66.80 [-138.55, 4.95] - =
Limon 2021 -142.25 153.61 35 -17.13 132.98 30 18.6% -125.12[-194.79,-5545) —
Maturi 2015 -71 105.19 20 -2 159.84 16 11.9% -69.00 [-159.88, 21.88]
Maturi 2018 -110 83 62 -62 97 64 51.7%  -48.00[-79.49, -16.51] —
Total (95% CI) 157 151 100.0% -68.21 [-101.75, -34.67] ~
it 2 = - Chiz = = = .12 = 249 ; t t J
?et?;ogeneltyl.l T?fu : 2‘3()_8&:1;;;21< 0%3(5)’1& 3(P=0.27); 12=24% 7200 -100 0 100 200
A Testforoverall effect: Z = 3.99 (P < 0.0001) Favours [Anti-VEGF + IVD] Favours [Anti-VEGF]
Anti-VEGF + IVD Anti-VEGF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Karimi 2023 -109.8 162.41 40 -43 167.05 41  48.9% -66.80 [-138.55, 4.95] — &
Limon 2021 -142.25 153.61 35 -17.13 13298 30 51.1% -125.12[-194.79,-5545] — @
Maturi 2015 -71 105.19 20 -2 159.84 16 0.0% -69.00 [-159.88, 21.88]
Maturi 2018 -110 83 62 -62 97 64 0.0%  -48.00[-79.49, -16.51]
Total (95% Cl) 75 71 100.0% -96.62 [-153.75, -39.48] e —
g 2 = . i2 = = = .12 = 0, ; t t d
?ettte;ogeneltyl.l T?fu : ;9_857;,10?— 0‘10.3(1),gdf 1(P=0.25); I?=23% '200 ~100 0 100 200
g Testforoveralleffect: 2 =3.31 (P = 0.0009) Favours [Anti-VEGF + IVD] Favours [Anti-VEGF]
Anti-VEGF + IVD Anti-VEGF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Karimi 2023 -109.8 16241 40  -43 167.05 41 00%  -66.80 [-138.55, 4.95]
Limon 2021 -142.25 153.61 35 -17.13 132.98 30 0.0% -125.12[-194.79, -55.45]
Maturi 2015 -71 105.19 20 -2 159.84 16 10.7%  -69.00 [-159.88, 21.88]
Maturi 2018 -110 83 62 -62 97 64 89.3% -48.00 [-79.49, -16.51] _._
Total (95% Cl) 82 80 100.0%  -50.25 [-80.01, -20.50] <
ity: Tau? = : Chiz = = = - 2= 09 I 1 } i
~I:et(ta;ogenelty].l T?fu : 39% ;h' o _00130:)”9 1(P=0.67); I?=0% 7200 ~100 0 100 200
¢ Testioroveralleffact.Z:= 3:31 {=:0.0009) Favours [Anti-VEGF + IVD] Favours [Anti-VEGF]

IVD= intravitreal dexamethasone; VEGF= vascular endothelial growth factor.
Forest plots of the mean changes in CMT in patients with persistent diabetic macular edema treated with either combined anti-VEGF and intravitreal dexamethasone
treatment or anti-VEGF alone. (A) Forest plot for all study groups; (B) Only observational studies; (C) Only randomized clinical trials.

The moderate risks were due to possible confounders and (mean difference [MD] -68.21; 95% confidence interval (Cl):
potentially biased selection of the results reported®™™, -101.75 to -34.67; p<0.001; I>= 24%) (Figure 2A). Subgroup

analyses of both the observational studies (MD -96.62; 95%
Mean changes in central macular thickness Cl: -153.75 t0 -39.48; p<0.001; I’= 23%) (Figure 2B) and the

RCTs (MD -50.25; 95% Cl: -80.01 to -20.50; p<0.001; 1= 0%)
We found significantly greater improvement in CMT after (Figure 2C) also showed significantly greater improvement
treatment in the combined group than the anti-VEGF group in the combined therapy group.

Arg Bras Oftalmol. 2026;89(4):e2025-0180
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Anti-VEGF + IVD Anti-VEGF Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Karimi 2023 6.5 27 40 05 262 41 11.6% 6.00 [-5.59, 17.59] o]
Limon 2021 11.3 26.44 35 1 2475 30 10.2% 10.30 [-2.16, 22.76] >
Maturi 2015 0 9.88 20 2 21.05 17 12.9% -2.00[-12.90, 8.90]
Maturi 2018 27 9.8 63 3 71 64 65.3% -0.30 [-3.28, 2.68]
Total (95% CI) 158 152 100.0% 1.29 [-2.91, 5.49]
Heterogeneity: Tau? = 4.73; Chiz = 3.72, df = 3 (P = 0.29); I = 19% ; f r ; |
-20 -10 10 20
A Testforoveralleffect:2:=0.60/(P:= 0.55) Favours [Anti-VEGF + VD] Favours [Anti-VEGF]
Anti-VEGF + IVD Anti-VEGF Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Karimi 2023 6.5 27 40 05 262 41 53.6% 6.00 [-5.59, 17.59] i
Limon 2021 11.3 26.44 35 1 2475 30 46.4% 10.30[-2.16, 22.76] i >
Maturi 2015 0 988 20 2 21.05 17  0.0% -2.00[-12.90, 8.90]
Maturi 2018 27 9.8 63 3 71 64  0.0% -0.30 [-3.28, 2.68]
Total (95% ClI) 75 71 100.0% 8.00 [-0.49, 16.48] ‘
Heterogeneity: Tauz = 0.00; Chi2 = 0.25, df = 1 (P = 0.62); I = 0% f t t {
Test for overall effect: Z = 1.85 (P = 0.06) -20 10 0 10 20
B Favours [Anti-VEGF + IVD] Favours [Anti-VEGF]
Anti-VEGF + IVD Anti-VEGF Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Karimi 2023 6.5 27 40 05 262 41 0.0% 6.00 [-5.59, 17.59]
Limon 2021 113 2644 35 1 2475 30 0.0% 10.30[-2.16, 22.76]
Maturi 2015 0 988 20 2 21.05 17 7.0% -2.00[-12.90, 8.90]
Maturi 2018 27 9.8 63 3 71 64 93.0% -0.30 [-3.28, 2.68]
Total (95% CI) 83 81 100.0% -0.42 [-3.29, 2.46]
Heterogeneity: Tau? = 0.00; Chiz = 0.09, df =1 (P = 0.77); 2= 0% ; f f f {
Test for overall effect: Z = 0.29 (P = 0.78) 24 =10 ° A9 “
C Favours [Anti-VEGF + IVD] Favours [Anti-VEGF]

IVD= intravitreal dexamethasone; VEGF= vascular endothelial growth factor.
Forest plots of the mean changes in BCVA in patients with persistent diabetic macular edema treated with either combined anti-VEGF and intravitreal dexamethasone
treatment or anti-VEGF alone. (A) Forest plot for all study groups; (B) Only observational studies; (C) Only randomized clinical trials.

Anti-VEGF + IVD Anti-VEGF Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Karimi 2023 0 40 0 41 Not estimable
Limon 2021 3 35 0 30 25.4% 6.57 [0.33, 132.49] =
Maturi 2015 6 21 1 19 46.3% 7.20[0.78, 66.63] T
Maturi 2018 13 65 0 64 28.3% 33.17 [1.93, 571.22] =
Total (95% CI) 161 154 100.0% 10.84 [2.38, 49.26] i
Total events 22 1

it 2 - Chiz = = = S 12 =09 I t t |
-ll-_ietctel;ogeneltyl.' T?fu : 3903 ggl . -obggbgf 2 (P=0.64); ?=0% 0.001 o1 1 10 1000

A Testfor overall effect: Z = 3.08 (P = 0.002) Favours [Anti-VEGF + IVD] Favours [Anti-VEGF]
Anti-VEGF +IVD  Anti-VEGF Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Maturi 2015 9 13 0 12 471%  52.78[2.52, 1104.54] i >
Maturi 2018 13 39 0 32 52.9% 33.11[1.88, 583.38] i
Total (95% Cl) 52 44 100.0%  41.24[5.12, 332.38] —l—
Total events 22 0

ity 2 = . i2 = = = - 12 = 0Y I t t {
?etfrfogeneltyl.I T?fu y 29% Sgl o -Obogbgfs 1(P=0.82); I?=0% 0.001 01 10 1000

B Test for overall effect: Z = 3.49 (P = 0.0005) Favours [Anti-VEGF + IVD] Favours [Anti-VEGF]

IVD= intravitreal dexamethasone; VEGF= vascular endothelial growth factor.

Complications observed in patients with persistent diabetic macular edema treated with either combined anti-VEGF and intravitreal dexamethasone treatment or

anti-VEGF alone. (A) Forest plot of IOP-related events; (B) Forest plot of cataract-related events.
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Mean changes in best-corrected visual acuity

The pooled results revealed no significant difference
in the mean BCVA between the two treatment groups
(MD 1.29; 95% Cl: —2.91 to 5.49; p=0.55; 1>=19%) (Figure 3A).
Subgroup analyses of only the observational studies (MD
8.00; 95% Cl: —0.49 to 16.48; p=0.06; I>= 0%) (Figure 3B) and
only the RCT studies (MD -0.42; 95% Cl: -3.29 t0 2.46; p=0.78;
I>= 0%) (Figure 3C) also found no significant difference.

Increases in intraocular pressure

All of the included studies included increases in IOP
among their outcomes. This was indicated by the need for
ocular antihypertensive medication. The pooled results
showed a significant difference in the occurrence of this
outcome between the groups, with the anti-VEGF only group
having a lower rate of IOP increase (OR 10.84; 95% Cl: 2.38 to
49.26; p=0.002; I’=0%) (Figure 4A). Where required, the IOP
was controlled with topical anti-glaucoma medications.

Incidence of cataract-related adverse events

Similarly, our pooled analysis showed a significantly
higher incidence of cataracts in the combined therapy group
than the anti-VEGF group (OR 41.24; 95% Cl: 5.12 to 332.68;
p<0.001; 12=0%; Figure 4B). Where required, cataract surgery
was performed.

Serious adverse events

We reviewed all included studies for reports of serious
complications and found three. There was one case of
retinal detachment, one of vitreous hemorrhage, and one
of inflammation. Maturi et al. (2018) reported between the
analyzed studies(.

Sensitivity analysis

Our leave-one-out sensitivity analysis of the CMT, BCVA,
and IOP outcomes revealed no significant deviations from
the primary findings (Table 4).

DISCUSSION

This comprehensive review and meta-analysis evaluated
the efficacy and safety of intravitreal anti-VEGF + DEXA
for persistent DME. Our analysis included four studies,
totaling 315 eyes. Specifically, these were two RCTs and two
nonrandomized prospective studies. We found a notable
improvement in CMT following combined therapy; however,

we saw no corresponding improvement in visual acuity
based on the BCVA values. There were significantly higher
rates of IOP increase and cataract-related adverse events in
the combined group than in the monotherapy group. Our
leave-one-out sensitivity and subgroup analyses did not find
any deviations from the primary findings, corroborating our
main results.

Previous research has suggested that anti-VEGF
+ DEXA has greater therapeutic effects on CMT than
anti-VEGF alone in patients with DME®5?). Despite the
limited number of comparative studies, combined
therapy appears to be more effective in lowering CMT(),
Some studies have noted fluctuations in CMT during follow-
up; however, the average CMT in combination groups
remained more stable than in the monotherapy groupst°2),
These results suggest that the initial combination of DEXA
and anti-VEGF may cause BCVA to increase more rapidly
before reaching its plateau and induce a more enduring
DME remission than anti-VEGF monotherapy®®.Our findings
were consistent with those of previous studies, in which
improvements in CMT were greater with the addition of
DEXA, but with no concomitant improvement in visual
acuity greater than that from anti-VEGF treatment alone(™29).
Both treatments appear to yield similar BCVA outcomes
during follow-up.

This supports the contention that greater thinning of
the macula may not necessarily improve visual acuity©®.
Visual prognosis in patients with macular diseases tends to
be more strongly correlated with the integrity of the inner
and outer segments and the external limiting membrane
(ELM) lines on spectral-domain OCTG"33), The integrity of the

Sensitivity analysis of the studies included in this review.

Study omitted

Pooled analysis of BCVA

Karimi et al, 20233
Limon et al, 2021(®
Maturi et al, 2018

Maturi et al, 2015(°)

MD -0.89; CI [-5.99, 4.20]; p=0.73; I>=28%
MD 0.05; CI [-2.74, 2.84]; p=0.97; I>=0%
MD -4.29; CI [-11.41, 2.83]; p=0.24; I>=11%
MD -3.05; CI [-9.44, 3.34]; p=0.35; I’=43%

Study omitted

Pooled analysis of CMT

Karimi et al, 202303
Limon et al, 2021
Maturi et al, 2018

Maturi et al, 20150

MD 73.96; Cl [25.03, 122.90]; p=0.003; 1>=49%
MD 52.68; Cl [25.20, 80.16]; p<0.001; 1>=0%
MD 72.32; Cl [27.36, 117.28]; p=0.002; I’=49%
MD 90.36; CI [46.56, 134.15]; p<0.001; I’=0%

Study omitted

Pooled analysis of IOP-related events

Karimi et al, 20233
Limon et al, 2021(®
Maturi et al, 2018

Maturi et al, 201509

OR 10.84; Cl [2.38, 49.26]; p=0.002; I>=0%

OR 12.85; Cl [2.23, 74.19]; p=0.004; I>=0%

OR 15.42; Cl [1.95, 121.73]; p=0.009; I>=0%
MD 6.97; CI[1.17, 41.66]; p=0.03; 1>=0%

BCVA= best corrected visual acuity; Cl= confidence interval; CMT= central ocular thickness; IOP=
intraocular pressure; MD= mean difference; OR= odds ratio.
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without baseline DRIL were found to achieve significantly
more visual improvement and greater reductions in central
retinal thickness. DEXA has demonstrated the potential
to ameliorate DRIL in a substantial proportion of cases“.
Similar findings have been reported with anti-VEGF therapy.
Baseline DRIL and DRIL that persists after treatment are
associated with poorer visual outcomes, while reductions in
DRIL are linked to greater BCVA improvements®s).

There have been few comparisons of the effects of anti-
VEGF + DEXA versus DEXA alone on DRIL and BCVA in the
current literature. However, the available evidence indicates
that both treatments can lead to DRIL improvements
and consequent improvements in visual outcomes. It
also consistently shows the presence or persistence of
DRIL to be a negative prognostic factor, regardless of the
pharmacologic approach“34546),

A recent meta-analysis revealed that OCT patterns
such as tractional retinal detachment (TRD), serous retinal
detachment (SRD), and cystoid macular edema (CME)
significantly influence the efficacy of anti-VEGF agents.
Conbercept was found to be more effective in reducing
CMT and improving BCVA in patients with TRD, while
ranibizumab and bevacizumab performed best in cases of
CME and SRD, respectively®“?. This highlights the importance
of a personalized approach in treating DME. OCT-based
classification can inform the selection of the most suitable
anti-VEGF agent, improving clinical outcomes by considering
the structural and functional characteristics of the individual
retina. Future randomized studies using this technology will
clarify this.

Our findings are in agreement with previous studies,
which show that eyes treated with both DEXA and anti-
VEGF agents have a higher risk of elevated IOP and cataract
progression compared to those treated with only anti-
VEGF agents*39, Generally, corticosteroid use to treat eye
conditions has been associated with cataract formation
during longer follow-up®'5?. Only one study in this review
reported 12-month follow-up outcomes, with follow-up in
all others being relatively short. In the longer-term study,
the combination group showed a higher rate of cataract
progression. Similar findings have been reported in a recent
meta-analysis, which found higher rates of cataracts and
IOP in a combined anti-VEGF + corticosteroids group than an
anti-VEGF alone group®. The absence of visual improvement
in some phakic eyes in the combination group could be
explained by early cataract development in patients who had
not yet undergone cataract surgery™. Long-term studies are
needed to determine the long-term outcomes in such cases.

These safety concerns further highlight the importance
of tailoring therapy to individual patient characteristics. In
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clinical practice, the choice between anti-VEGF monotherapy
and combination therapy with corticosteroids should consider
patient variables. For example, phakic patients have a higher
risk of cataract progression, whereas pseudophakic patients
and those unresponsive to anti-VEGF alone may benefit more
from adjunctive corticosteroid treatment. Similarly, patients
with poor adherence, systemic contraindications to frequent
injections, or persistent edema despite anti-VEGF may be
candidates for a combination approach. Integrating these
considerations into individualized treatment decisions is
essential for achieving the optimal balance between efficacy
and safety in the management of DME®.

Anti-VEGF and DEXA treatments carry risks, including
potential complications like endophthalmitis®359). However,
we observed no significant difference in the rate of serious
complications between the combined and anti-VEGF
treatment groups.

Beyond anti-VEGF and dexamethasone therapies, several
adjunctive or alternative treatments have been investigated
for DME. Intravitreal corticosteroids, such as fluocinolone
acetonide implants and triamcinolone injections, have
been shown to effectively reduce macular thickness and
improve BCVA; however, their use is limited by the relatively
high risks of cataract progression and IOP elevationG>39).
Subthreshold and micropulse laser therapies have also
emerged as nondamaging approaches that may benefit DME
patients, particularly those who are refractory to anti-VEGF
therapy. These methods have fewer retinal side effects than
conventional laser treatments®.

Alternative or adjunctive options for treating persistent
DME include pars plana vitrectomy. This is particularly appro-
priate in cases with substantial vitreomacular traction®” and
is included in the American Academy of Ophthalmology’s
Diabetic Retinopathy Preferred Practice Pattern (PPP) 2024
guideline. Vitrectomy may improve visual acuity in certain
patients with diffuse DME that is unresponsive to macular
laser photocoagulation and/or anti-VEGF therapy. However,
the outcomes are variable and difficult to study in RCTs
due to confounding factors®¥. These alternatives highlight
the diverse therapeutic landscape in which combination
strategies must be contextualized.

This meta-analysis had some limitations. First, we were
only able to find four relevant studies (two RCTs and two
prospective nonrandomized studies), comprising a total of
315 eyes. This restricts the generalizability of our findings.
The limited number of RCTs may also have reduced the
statistical power, potentially preventing the detection of
some differences between groups. A further impediment is
that the definition of persistent DME varies greatly among
studies, leading to a lack of consensus. Nonetheless, our
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analysis stands out as the most comprehensive to date. We
found moderate to high heterogeneity between studies in
the key outcomes. This may be attributed to the variable
quality and differing demographics of the studies. To
address this, we conducted leave-one-out sensitivity and
subgroup analyses, applied rigorous inclusion criteria,
and used the Mantel-Haenszel random-effects model to
account for variability. Another limitation was that our meta-
analysis relied on aggregated data from published studies,
so individual patient data were not available for more
detailed subgroup analysis, which limited the depth of our
understanding of the treatment effects and prevented the
identification of predictors of treatment response.

In this meta-analysis, we reviewed four studies. We
collated their data to compare the safety and effectiveness
of combined anti-VEGF and DEXA treatment and anti-VEGF
treatment alone for persistent DME. We found that the
combined therapy was more effective than anti-VEGF alone
in reducing CMT, but did not improve BCVA values. The
combined therapy group experienced more adverse events
related to increased IOP and cataracts without evidence of
increased serious adverse events in the short term. Future
trials are needed to define the long-term effectiveness and
obtain a better understanding of the side effects of this
combined therapy. Research is also needed to establish
standardized guidelines for managing treatment-resistant
DME and to identify alternative options for patients with
persistent DME. Large-scale RCTs are required to confirm
our findings.
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