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Purpose: To evaluate the initial ten years of results from the intravitreal dexamethasone 
implant (DEX) in patients treated for retinal vein occlusion (RVO), diabetic macular edema 
(DME) or uveitis.
Methods: Retrospective chart review of patients receiving DEX since its FDA approval. 
Best-corrected visual acuity (BCVA), central macular thickness (CMT) on optical coherence 
tomography, intraocular pressure and cataract status were collected. Baseline data were 
collected from the initial DEX and post-treatment data at the visit at least four weeks after 
the last DEX.
Results: In total, 315 eyes received 1216 DEX over 63.9±4.6 weeks. In the branch RVO 
(n=90), central RVO (n=59) and DME (n=62) cohorts, BCVA improved significantly 
(p<0.05). The uveitis (n=154) cohort did not have a significant change in BCVA, 0.62 
±0.04 to 0.61±0.04 logMAR (p=0.34). Younger patients, vitrectomized eyes, and eyes with
out a history of glaucoma were associated with significantly better BCVA outcomes in the 
uveitis cohort (p<0.05). Overall, CMT decreased significantly from 376.6±6.8 to 322.7±5.0 
µm (p<0.05). Intraocular pressure increased significantly (p<0.001) and the percentage of 
patients requiring anti-glaucoma medications increased from 33.0% to 67.6%. Of phakic 
eyes, 58.8% (n=63) had cataract progression or underwent surgery with those who underwent 
surgery experiencing a significant improvement in BCVA (p<0.05).
Conclusion: Repeated DEX over extended follow-up offers significant anatomic benefits to 
all cohorts. Visual benefits are only seen in RVO, DME and select uveitis demographics.
Keywords: uveitis, branch retinal vein occlusion, central retinal vein occlusion, diabetic 
macular edema, dexamethasone implant

Introduction
The intravitreal dexamethasone implant (DEX; Ozurdex; Allergan, Inc; Irvine, CA) 
has been Food and Drug Administration (FDA) approved for the treatment of 
posterior uveitis and retinal vein occlusions (RVOs) since 2009. More recently, it 
has also been approved for the treatment of diabetic macular edema (DME). 
Numerous studies examining various numbers of DEX treatments and lengths of 
treatment have demonstrated its effectiveness at treating RVO,1–5 uveitis6–10 and 
DME.11–16 As patients receive multiple DEX implants over extended lengths of 
treatment the concern grows for more significant intraocular pressure (IOP) eleva
tions and cataract progression, both well-documented complications.17–20 Herein, 
we report the initial ten years of clinical experience with the DEX implant at a busy, 
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socioeconomically diverse retina practice. These real- 
world results allow for evaluation of the efficacy and 
safety of repeated DEX implants over an extended length 
of follow-up.

Methods
Retrospective chart review was performed of all patients at 
a single retina practice receiving treatment with DEX 
injections since FDA approval in 2009 through 2019. 
Patients were primarily treated for one or more of the 
following diseases: posterior uveitis, central RVO 
(CRVO), branch RVO (BRVO), and/or DME. Treatment 
with DEX was initiated in both treatment naïve eyes and 
those that were previously treated with laser, intravitreal/ 
periocular steroids injections or intravitreal anti-vascular 
endothelial growth factors (anti-VEGF) injections. In 
those who were previously treated, DEX was initiated 
due to failure to respond, inadequate response, or desire 
to decrease injection and/or drop burden. Failure to 
respond and an inadequate response to previous treatment 
was determined based on multiple modalities including 
persistent macular edema on optical coherence tomogra
phy (OCT). Determination to initiate such therapy and 
timing of this following prior treatment was made by the 
treating physician. In those eyes concurrently diagnosed 
with glaucoma, treatment with DEX was initiated only in 
those with well-controlled intraocular pressure (IOP) and, 
if indicated, with the assistance of the patient’s glaucoma 
specialist. Prior to initiation of DEX treatment, patients 
received a complete eye examination with assessment of 
best-corrected visual acuity (BCVA), IOP, cataract assess
ment, and—when indicated—imaging with OCT (Cirrus 
HD-OCT, Carl Zeiss Meditec, Dublin, CA) and/or fluor
escein angiography.

After the initial DEX treatment, follow-up visits were 
determined by the treating physician with common inter
vals being between four to six weeks. Similarly, the deter
mination of further DEX treatment was made by the 
treating physician based on multiple assessments including 
BCVA and OCT response to previous DEX treatment.

Outcomes measured at baseline and final visit included 
BCVA, central macular thickness (CMT) on OCT, IOP and 
anti-glaucoma medications. When eyes were being treated 
by combination anti-glaucoma medications, they were 
counted based on the total number of pharmaceutical classes 
(eg, the combination drop dorzolamide-timolol would be 
counted as two separate medications). Baseline measure
ments were assessed at the visit when patients received the 

initial DEX implant. Final visit measurements were assessed 
at the visit closest to six weeks after the last DEX treatment, 
but at least 28 days after that treatment. Along with baseline 
and final visit measurements, the BCVA was also documen
ted at the time of each DEX treatment and at follow-up visits 
between treatments. Measurement of CMT was performed 
by averaging the macular thickness of the five central sub
fields on OCT macular thickness maps. Adjunct treatments 
required between or with DEX treatment—most notably 
anti-VEGF injections—were documented along with perfor
mance of cataract surgery, interval between DEX treatments, 
total number of DEX treatments and other adverse events. 
For those eyes within the uveitis cohort, additional disease- 
specific characteristics were documented including etiology 
and concurrent systemic therapy. In addition, eyes with uvei
tis with more than 1 year of follow-up after completion of 
DEX treatment were evaluated for the need for continued 
intravitreal or periocular injection and BCVA results.

Statistical analysis was performed comparing baseline 
to final visit for all outcomes using a paired Student’s t-test 
as well as subset analysis of CRVO, BRVO, DME and 
uveitis groups.

This study was submitted to the Sterling Institutional 
Review Board for ethics approval as the data were col
lected from a location not affiliated with an institutional 
review board. Following review, the study was granted 
exempt status (IRB ID# 8084) on the basis that patient 
consent was not required for this retrospective study as 
patient information was to be obtained and recorded in 
a de-identified manner. Despite this, written informed con
sent had previously been obtained from patients for chart 
review and publication. Individual health information 
remained protected, and data confidentiality was main
tained throughout the collection of data and writing of 
this article according to the Health Insurance Portability 
and Accountability Act (HIPPA) Privacy Rule and 
Security Rule. The report is in adherence to the tenets of 
the Declaration of Helsinki.

Results
Three hundred and fifteen eyes from 270 patients received 
a total of 1216 DEX implants during the 10-year study. Table 
1 gives the demographics for all studied cohorts and the 
entire study group. Within the uveitis cohort, 118 (76.6%) 
eyes were previously treated; however, many of these eyes 
were treated with intravitreal anti-VEGF injections, focal or 
panretinal photocoagulation for a co-existing disease (includ
ing exudative macular degeneration, RVO, DME, etc.). For 
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all eyes that received previous anti-VEGF, subtenon 
Kenalog, intravitreal steroids, focal and panretinal photocoa
gulation an average of 7.5 ± 0.7, 2.8 ± 0.2, 3.0 ± 0.3, 2.0 ± 
0.1, and 1.8 ± 0.1 treatments were performed, respectively. 
These averages were relatively consistent across all cohorts. 
Forty-two eyes had multiple diagnoses in their treated eye: 
33 – BRVO and DME; 4 – uveitis and DME; 6 – uveitis and 
CRVO; 3 – uveitis and BRVO; 2 – CRVO and DME; and 1 – 
uveitis, BRVO, and DME. Of eyes receiving multiple DEX 
treatments, the average interval between injections was 126.0 
± 5.1 days. Numerous eyes discontinued treatment with DEX 
and restarted 1 or more years later, excluding all treatment 
intervals >365 days resulted in an average treatment interval 
of 103.6 ± 2.0 days. Subgroup analysis revealed similar 
treatment intervals within each cohort.

Retinal Vein Occlusions and Diabetic 
Macular Edema
The CRVO, BRVO, and DME cohorts all experienced 
statistically significant improvements in BCVA and 

CMT. Visual acuity improved from 0.97 ± 0.08 to 0.88 
± 0.07 logMAR in the CRVO cohort, 0.76 ± 0.06 to 0.66 
± 0.06 logMAR in the BRVO cohort, and 0.73 ± 0.06 to 
0.61 ± 0.06 logMAR in the DME cohort (Figure 1; p < 
0.05). Central macular thickness improved significantly 
from 355.1 ± 15.1 to 308.0 ± 13.1 µm in the CRVO 
cohort, 399.6 ± 13.8 to 337.9 ± 9.3 µm in the BRVO 
cohort, and 428.4 ± 23.3 to 320.1 ± 10.7 µm in the DME 
cohort (Figure 2; p < 0.05). Evaluation of the change in 
BCVA compared to baseline following each DEX treat
ment demonstrates a trend of improving vision with 
more injections (Figure 3). The sample size diminishes 
significantly with increasing injections resulting in less 
consistent data. In addition, the BRVO graph has 
a notable large increase after the first treatment which 
was in part due to multiple eyes that had significant 
cataract progression requiring subsequent surgery.

Comparing eyes with DME from baseline to final visit 
based on lens status (pseudophakic throughout, phakic 
throughout, underwent cataract surgery during study) 

Table 1 Patient Demographics

BRVO CRVO Uveitis DME Total

Patients 79 58 128 43 270
Eyes 90 59 154 62 315

Age (years)
Mean ± SEM 69.5 ± 1.0 70.1 ± 2.0 67.4 ± 1.2 68.3 ± 1.6 68.7 ± 0.7

Gender

Male: Female 46: 33 36: 22 65: 63 23: 20 145: 125

Lens Status

Phakic: Pseudophakic 36: 54 34: 25 30: 124 18: 44 107: 208

Previously Treated Eyes*

Amount (%) 77 (85.5%) 54 (91.5%) 118 (76.6%) 57 (91.%) 261 (82.5%)

Intravitreal anti-VEGF 74 (82.2%) 53 (89.8%) 89 (57.7%) 57 (91.%) 229 (72.4%)

Subtenon Kenalog 3 (3.3%) 2 (3.38%) 50 (32.4%) 4 (6.4%) 58 (18.3%)

Intravitreal Steroid 15 (16.6%) 9 (15.2%) 45 (29.2%) 19 (30.%) 77 (24.3%)
Focal Laser Photocoagulation 28 (31.1%) 11 (18.6%) 14 (9.0%) 31 (50%) 64 (20.2%)

Panretinal Photocoagulation 26 (28.8%) 14 (23.7%) 14 (9.0%) 31 (50%) 63 (19.9%)

Concurrent Anti-VEGF Treatment

Amount (%) 45 (50.0%) 33 (55.9%) 54 (35.1%) 32 (51.6%) 145 (46.0%)

Length of Treatment (days)

Mean ± SEM 300.1 ± 49.1 442.7 ± 78.4 565.4 ± 52.5 247.4 ± 35.30 447.4 ± 32.3

Total DEX Injections 247 206 744 153 1216

Note: *Treatments included intravitreal anti-VEGF injections, steroid injections, focal and panretinal photocoagulation. 
Abbreviations: SEM, standard error of means; DEX, intravitreal dexamethasone implants; BRVO, branch retinal vein occlusion; CRVO, central retinal vein occlusion; DME, 
diabetic macular edema.
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demonstrated comparable improvements in BCVA and 
CMT for all subgroups. Further statistical analysis of the 
average change in BCVA and CMT between subgroups 

revealed nonsignificant differences between all subgroups 
except for the CMT in pseudophakic eyes compared to 
those who underwent cataract surgery (Figure 4; p<0.05).

Figure 1 Comparison of best-corrected visual acuity from baseline to final visit for each cohort and all studied eyes. *Statistically significant (p < 0.05). 
Abbreviations: BRVO, branch retinal vein occlusion; CRVO, central retinal vein occlusion; DME, diabetic macular edema.

Figure 2 Comparison of central macular thickness on optical coherence tomography (OCT) from baseline to final visit for each cohort and all studied eyes. * Statistically 
significant (p < 0.05). 
Abbreviations: BRVO, branch retinal vein occlusion; CRVO, central retinal vein occlusion; DME, diabetic macular edema.
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Figure 3 Change in BCVA compared to baseline following each DEX injection. Each graphed line includes only those patients who received at least the amount of DEX 
injections noted in the legend. Decreasing values signify improvement in BCVA. The BCVA values were recorded preferentially at the follow-up visit closest to six weeks 
after DEX injection and at least four weeks after treatment date. (A) All studied eyes, (B) BRVO, (C) CRVO, (D) DME, and (E) uveitis. 
Abbreviations: BCVA, best-corrected visual acuity; BRVO, branch retinal vein occlusion; CRVO, central retinal vein occlusion; DME, diabetic macular edema.

Figure 4 Comparison of baseline and final visit BCVA and CMT results for DME cohort based on lens status (pseudophakic throughout, phakic throughout, or underwent 
cataract surgery during study). Those eyes that underwent cataract surgery did so after an average of 1.6±0.2 DEX implants. The average change in BCVA and CMT was 
compared across each subgroup utilizing a Student’s t-test. Based on BCVA the following p-values were calculated: pseudophakic vs phakic –0.60, pseudophakic vs cataract 
surgery –0.83, and phakic vs cataract surgery –0.62. For CMT data the following p-values were calculated: pseudophakic vs phakic –0.09, pseudophakic vs cataract surgery – 
0.04, phakic vs cataract surgery 0.62. 
Abbreviations: BCVA, best-corrected visual acuity; CMT, central macular thickness; DEX, intravitreal dexamethasone implant.
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Uveitis
The uveitis cohort experienced a nonsignificant improve
ment in BCVA from 0.62 ± 0.04 to 0.61 ± 0.04 logMAR (p 
= 0.34, Figure 1). Similar to these findings, Figure 3 
demonstrates that the change in BCVA following each 
injection in the uveitis cohort minimally fluctuates around 
0 between −0.04 and 0.02 logMAR. Despite this, CMT 
improved significantly from 367.2 ± 8.9 to 322.0 ± 6.4 µm 
(p < 0.05, Figure 2). Subgroup analysis of the change in 
BCVA from baseline to final visit was performed to com
pare various characteristics. These results demonstrated 
significantly improved BCVA outcomes in the vitrecto
mized eyes, eyes without glaucoma diagnosis and age 
<60 years old (p < 0.05; Figure 5). Most eyes were 
diagnosed with idiopathic posterior uveitis (n = 135) 
with 8 (5.1%) and 12 (7.7%) eyes concurrently being 
treated with systemic steroids or immunomodulatory ther
apy, respectively (Table 2). Of eyes with at least 1 year of 
follow-up after completion of DEX therapy, 39 (41.0%) 

eyes required no further periocular or intravitreal treat
ment. These eyes experienced a statistically significant 
decrease in BCVA during this follow-up; however, 4 
eyes developed profound vision loss due to primary open- 
angle glaucoma unrelated to uveitis or steroid therapy. 
Excluding these eyes reveals a nonsignificant decrease 
from 0.37 ± 0.06 to 0.41 ± 0.08 (p = 0.19).

Complications
The most prominent complication was cataract progression 
with documented progression or cataract surgery in 58.8% 
of phakic eyes. Of those patients, 46 eyes underwent 
cataract surgery with a significant improvement in BCVA 
from baseline, 0.66 ± 0.09 logMAR, to final visit, 0.55 ± 
0.08 logMAR (p < 0.05, Figure 6).

Intraocular pressure increased to >25 mmHg in 34 
(10.8%) eyes with most successfully managed medically; 
however, 22 (6.9%) eyes required incisional glaucoma 
surgery. The most common diagnosis in those eyes 

Figure 5 Uveitis cohort subgroup analysis with evaluation of the change in BCVA for various patient characteristics. Improvement in BCVA noted for the vitrectomized 
eyes, eyes without glaucoma diagnosis, age less than 60 years old, CMT greater than or equal to 400 µm and baseline visual acuity greater than or equal to 20/60. * 
Statistically significant (p < 0.05). 
Abbreviations: BCVA, best-corrected visual acuity; CMT, central macular thickness.
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requiring incisional glaucoma surgery was steroid-induced 
glaucoma (n = 13) followed by uveitic glaucoma (n = 5), 
mixed mechanism with primary open-angle and steroid- 
induced glaucoma (n = 2), primary open-angle glaucoma 
(n = 1), and neovascular glaucoma (n = 1). No other 
complication occurred in more than 1% of eyes (Table 
3). On average, eyes reached their maximum IOP after 
2.1 ± 0.1 DEX treatments. Sixty-eight (21.6%) eyes were 
noted to have a maximum IOP ≥10 mmHg above baseline 
or maximum IOP >25 mmHg. Evaluating only these eyes 
demonstrated that the majority of these eyes reached this 
after less than 3 injections and less than 6 months (Table 
4). The amount of anti-glaucoma medications being used 
significantly increased from 0.71 ± 0.06 to 1.50 ± 0.07 
drops with 105 (33.0%) eyes using anti-glaucoma medica
tions at baseline and 213 (67.6%) eyes at the final visit. 
Overall, 133 (42.2%) eyes required an additional or initial 
anti-glaucoma medication following DEX treatment.

Discussion
In this study, we retrospectively examine the results of 10 
years of experience with the intravitreal dexamethasone 
implant. In total, the studied eyes were treated with an 
average of 3.9 implants every 3.4 months witnessing an 
improvement in visual acuity and central macular 
thickness.

Retinal Vein Occlusions and Diabetic 
Macular Edema
The benefits of a single DEX implant in patients with 
RVOs2,4 or DME12,13 have been demonstrated numerous 
times with similar benefits and safety profile noted in the 
use of multiple DEX implants over an extended time 
period.1,5,11,14,15,19,21,22 Two of the larger studies evaluat
ing multiple DEX treatments in RVO patients found some
what differing results. SHASTA evaluated at least 2 DEX 
implants in RVO eyes and noted significant improvements 
in BCVA and macular thickening over the 1.2-year trial.5 

Busch et al followed RVO patients for 2 years after initial 
DEX treatment and noted nonsignificant BCVA changes 
over that time frame. However, at the 1-year mark, sig
nificant improvements in BCVA were noted in both the 
BRVO and CRVO group and macular thickening was 
noted to improve significantly at the 2-year mark. Only 
a small percentage of these patients were pseudophakic 
(17.0%) or underwent cataract surgery during the study 
(27.6% of phakic eyes) and since cataract progression was 
not reported it is possible that lens changes are to blame 
for the BCVA decline at 2 years.22 In our study, we noted 
statistically significant improvements in BCVA and CMT 
in both the BRVO and CRVO cohorts at 300.1 ± 49.1 and 
442.7 ± 78.4 days, respectively. These are consistent with 
both of the aforementioned studies at the 1-year time 
frame.

Regarding those eyes with DME, the 62 studied eyes 
were also noted to have a statistically significant improve
ment in BCVA and CMT over the studied period. Again, 
these results in eyes with DME are consistent with pre
viously published literature regarding DME treated with 
multiple DEX treatments.11,16,23,24 Despite the revised 
indication by the FDA for DME to include phakic eyes 
the decision to begin DEX therapy in such eyes remains 
controversial. Multiple studies have demonstrated robust 
improvements in both BCVA and CMT while treating 
phakic eyes with many eventually requiring cataract sur
gery for optimal visual outcomes.11,23,24 Our study 

Table 2 Uveitis Cohort Supplemental Information

Etiology Eyes (Percent)

Idiopathic 135 (87.6%)
Birdshot 7 (4.5%)

Retinitis Pigmentosa 7 (4.5%)

HLA-B27 2 (1.2%)
Vogt-Koyanagi-Harada 2 (1.2%)

Psoriasis 1 (0.6%)

Concurrent Oral Steroid Therapy Eyes (Percent)

Yes 8 (5.1%)

No 146 (94.8%)

Concurrent Immunomodulatory Therapy Eyes (Percent)

Yes 12 (7.7%)
No 142 (92.2%)

Eyes with >1 Year of Follow-up After Completing DEX Treatment 
(n=95)

Intravitreal or Periocular Injection During 
Follow-up

Eyes (Percent)

Yes 58 (61.0%)
No 37 (38.9%)

Eyes without Additional Injections (n=39) Mean ± SEM

Length of Follow-up (years) 4.6 ± 0.3

BCVA at DEX Treatment Completion 0.47 ± 0.08
BCVA at Most Recent Follow-up 0.59 ± 0.11*

Note: *Compared to DEX Treatment Completion (p < 0.05). 
Abbreviations: DEX, intravitreal dexamethasone implant; BCVA, best-corrected 
visual acuity.
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population appreciated similar improvements in both 
BCVA and CMT over the study course whether they 
were pseudophakic or phakic at initiation of the study. It 
is important to note that these results are limited by the 
small sample size of only 18 total phakic eyes with DME 
at initiation.

Given the various lengths of follow-up and amounts of 
DEX implants in our study population, evaluation of base
line to final visit BCVA does not fully reveal the impact of 
multiple DEX implants. However, when evaluating the 
change in BCVA against number of DEX implants 
a consistent trend of improvement with escalating DEX 
implants can be appreciated in the BRVO, CRVO and 
DME cohorts. An important limitation to be aware of 
with this data is the small sample size as injection amounts 
increase which is especially pronounced for those receiv
ing 4 or more DEX treatments.

Uveitis
In the treatment of uveitis, the DEX implant has routinely 
demonstrated substantial anatomic improvement in the 
form of decreased macular thickness, but some studies 
demonstrate more modest improvements in BCVA.8,19,25 

Our uveitis cohort of 154 eyes represents the largest stu
died population and while they experienced a statistically 
significant improvement in CMT (p < 0.05) their BCVA, 

on average, improved only slightly (p = 0.34). 
Interestingly, Rajesh et al published on a similarly large 
cohort of eyes with uveitis (n = 149) and noted a slight 
decrease in the BCVA.19 To better elucidate whether cer
tain factors were associated with improved BCVA results 
we performed subgroup analysis comparing change in 
BCVA from baseline to final visit. Those characteristics 
that were associated with significantly improved BCVA 
outcomes include a history of vitrectomy, absence of glau
coma, and age less than 60 years old (p < 0.05). Younger 
eyes have a better visual response to the DEX treatment 
which is not surprising as multiple previous studies have 
demonstrated similar diminishment in response in older 
eyes.26,27 Likely a contributing factor for the diminished 
response in older populations is the chronicity of their 
illness making it more recalcitrant to therapy.

Surprisingly, those eyes that had previously undergone 
vitrectomy were found to have improved BCVA results. 
Multiple studies have demonstrated at least equivalence in 
BCVA response to DEX in vitrectomized versus non- 
vitrectomized eyes.28,29 These results were in eyes with 
DME; however, in our cohort of eyes with uveitis, 
a significantly better BCVA outcome was noted in the 
vitrectomized eyes. The majority of these vitrectomized 
eyes were treated with membrane peeling procedures at 
the time of vitrectomy for epiretinal membrane or macular 

Figure 6 Best-corrected visual acuity in eyes undergoing cataract surgery compared from baseline (prior to initiation of intravitreal dexamethasone implant treatment) to 
the final visit. *Statistically significant (p < 0.05). 
Abbreviations: BRVO, branch retinal vein occlusion; CRVO, central retinal vein occlusion; DME, diabetic macular edema.

Wallsh et al                                                                                                                                                           Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                                

Clinical Ophthalmology 2020:14 3104

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


hole. Development of epiretinal membranes is a common 
occurrence in uveitis and may play a role in the diminished 
BCVA outcomes in non-vitrectomized eyes.

By definition, all uveitis eyes had chronic conditions 
as this is the only FDA approved indication for DEX in 
eyes with uveitis. As such, permanent damage from 
cystoid macular edema and glaucoma may contribute to 
poor visual results. The subgroup analysis discussed 
above revealed that those eyes diagnosed with glaucoma 
had significantly worse BCVA outcomes than those with
out glaucoma which is consistent with the notion of 
permanent damage from co-existing chronic illnesses. 
In addition, the progression from cataracts can also be 
a contributing factor in these eyes’ visual outcomes. 
Cataract progression was noted in 25 uveitis eyes with 
23 undergoing cataract surgery during the studied period. 
Those 23 eyes who underwent cataract surgery experi
enced an improvement in BCVA from 0.60 ± 0.15 to 0.51 
± 0.13 logMAR pre- and post-cataract surgery (p = 0.14). 
Despite not reaching statistical significance, this 
improvement demonstrates that the cataracts are contri
buting to these patients poor BCVA results. This chronic 
condition and its associated complications represent 

a difficult to manage entity requiring a multimodal 
approach. The presented results demonstrate that DEX 
is an integral part of this treatment protocol, but there 
should be thought regarding patient selection for best 
outcomes.

While these results demonstrate the benefits of DEX 
when actively being treated, they do not offer insight into 
the response when such treatment is discontinued. Ninety- 
five eyes had more than 1 year of follow-up after complet
ing treatment with DEX with 39 eyes requiring no further 
intravitreal or periocular injections. Over 4.6 ± 0.3 years of 
follow-up, these 39 eyes had a significant decrease in 
BCVA from approximately 20/60 to 20/80. However, 4 
of these eyes had profound vision loss due to glaucoma
tous damage unrelated to DEX treatment or uveitis during 
this follow-up. Overall, these results demonstrate that 
many eyes treated with DEX can have many years of 
relative quiescence associated with such treatment.

Complications
Cataract progression and IOP elevations are well- 
documented complications in literature. Prior studies of 
repeated DEX implants have reported varying degrees of 

Table 3 Complications

Intraocular Pressure BRVO CRVO Uveitis DME Total

Baseline (mmHg)
Mean ± SEM 14.4 ± 0.5 15.0 ± 0.5 14.7 ± 0.3 15.1 ± 0.7 14.7 ± 0.2

Final Visit (mmHg)

Mean ± SEM 16.0 ± 0.4 16.0 ± 0.8 15.3 ± 0.4 16.3 ± 0.6 15.8 ± 0.2

Lens Change in Phakic Patients BRVO CRVO Uveitis DME Total

Cataract Progression

Amount (% of Phakic Patients) 6 (16.6%) 9 (26.4%) 2 (6.6%) 4 (22.2%) 17 (15.8%)
Cataract Surgery

Amount (% of Phakic Patients) 10 (27.7%) 12 (35.2%) 23 (79.3%) 5 (27.7%) 46 (42.9%)

Cataract Surgery or Progression
Amount (% of Phakic Patients) 16 (44.4%) 21 (61.7%) 25 (83.3%) 9 (50%) 63 (58.8%)

Other Complications BRVO CRVO Uveitis DME Total

Incisional Glaucoma Surgery

Amount (%) 1 (1.11%) 3 (5.08%) 18 (11.6%) 0 (0%) 22 (6.9%)
Anterior Chamber DEX Migration

Amount (%) 0 (0%) 0 (0%) 2 (1.30%) 0 (0%) 2 (0.6%)

Endophthalmitis
Amount (%) 0 (0%) 0 (0%) 3 (1.96%) 0 (0%) 3 (0.9%)

Vitreous Hemorrhage

Amount (%) 0 (0%) 1 (1.69%) 1 (0.65%) 0 (0%) 2 (0.6%)

Abbreviations: SEM, standard error of means; BRVO, branch retinal vein occlusion; CRVO, central retinal vein occlusion; DME, diabetic macular edema; DEX, intravitreal 
dexamethasone implant.
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cataract progression from 30% to 69%.1,3,11,14,19,21,30 Despite 
the repeated DEX treatment and extended follow-up, phakic 
eyes (n = 107) in our study experienced similar rates as those 
previously reported with 58.8% having cataract progression 
or requiring cataract surgery. While this should be 
a consideration in treating phakic eyes with DEX, it should 
not serve as a contraindication as cataract surgery offers 
a solution in those with visually significant cataract develop
ment. Evaluation of those eyes in our study who underwent 
cataract surgery revealed a statistically significant improve
ment in BCVA from baseline to final visit. This supports the 
notion that cataract progression may be an overly empha
sized complication and concern when considering DEX 
treatment.

In our study population, 21.6% of eyes experienced 
a maximum IOP >25 mmHg and/or reached a maximum 
IOP ≥10 mmHg above baseline, which was a similar rate as 
reported in other studies.17,19,31–33 However, 42.2% of eyes 
required the addition of at least one anti-glaucoma medica
tion, either initiating or escalating therapy. This is slightly 
higher than the 29.1% in SHASTA,5 31% reported by 
SAFODEX,31 and 35.8% reported by Haller et al.3 Many 
of the eyes initiating such therapy in our study were doing so 
as adjuvant treatment for macular edema rather than elevated 
IOP. We have previously reported the efficacy of carbonic 

anhydrase inhibitors in the treatment of cystoid macular 
edema34 and similar results have been published for anti- 
glaucoma medications in the treatment of DME.35 Another 
important factor is the higher rate of anti-glaucoma medica
tion usage at baseline in our study cohort than previously 
reported, 33.0%. Rajesh et al reported the largest cohort of 
DEX treatments (6015 implants). This study population only 
included 4.8% of eyes treated with anti-glaucoma medica
tions at baseline.19 The safe usage of DEX in these higher 
risk eyes supports its use in patients with well-controlled 
glaucoma and ocular hypertension.

Within our study group, the rate of surgical intervention 
for glaucoma was significantly higher than in any previous 
study with 6.9% of eyes requiring incisional surgery com
pared to reported rates of incisional surgical intervention of 
0–1.9%.10,11,18,19,31 Evaluating these numbers further reveals 
that a significant majority were in the uveitis cohort (n = 18). 
Many of these eyes were undergoing incisional glaucoma 
surgery for documented uveitic glaucoma (n = 5), but given 
the large number of eyes within the uveitis cohort more of 
these eyes may have had an inflammatory component to their 
recalcitrant glaucoma. In a smaller study, Adán et al similarly 
reported a higher rate of incisional glaucoma surgery in eyes 
with uveitis, 5.9%.36 The co-administration of intravitreal 
anti-VEGF injections in many studied eyes may have also 
resulted in an increased prevalence of glaucomatous changes. 
Du et al reported a significantly increased rate of glaucoma 
procedures in eyes treated with repeated intravitreal anti- 
VEGF injections.37 Further evaluation of the impact of 
combination DEX and anti-VEGF injections on glaucoma 
development and progression appears to be warranted.

Previous investigations into the time to reach maximum 
IOP have demonstrated that these responses are usually 
apparent earlier in the treatment process. Maturi et al reported 
78% of eyes with maximum IOP ≥10 mmHg above baseline 
occurred after the 1st or 2nd DEX treatment.32 Our study 
population demonstrated similar results with 80.8% of eyes 
with maximum IOP >25 mmHg or change in IOP ≥10 mmHg 
above baseline reaching their peak after the 1st, 2nd, or 3rd 
DEX. Based on these results, eyes whose IOP will respond to 
steroids will generally do so after the first few DEX treat
ments. However, 6 studied eyes reached this IOP mark 
following 10 or more injections (10, 10, 12, 15, 25 and 25 
DEX treatments) so it is important to remain vigilant about 
the possibility of a steroid response after every DEX 
treatment.

Other complications such as vitreous hemorrhage, 
endophthalmitis, AC migration occurred at a much lower 

Table 4 Maximum Intraocular Pressure

All Eyes

Maximum IOP
Mean ± SEM 19.8 ± 0.3

Number of DEX to Maximum IOP

Mean ± SEM 2.1 ± 0.1
Time to Maximum IOP (days)

Mean ± SEM 224.51 ± 20.9

Eyes with Max IOP >25 mmHg or Change ≥10 mmHg (n = 68)

Number of DEX to Maximum IOP

Mean ± SEM 3.2 ± 0.5

Time to Maximum IOP (days)
Mean ± SEM 347.6 ± 63.5

Maximum IOP After 1 DEX

Amount (% of Eyes) 34 (50.0%)
Maximum IOP After ≤2 DEX

Amount (%) 45 (66.1%)

Maximum IOP After ≤3 DEX
Amount (%) 55 (80.8%)

Maximum IOP After ≤6 Months

Amount (%) 34 (50%)

Abbreviations: SEM, standard error of means; IOP, intraocular pressure; DEX, 
intravitreal dexamethasone implant.
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rate (under 1%). Our results support the safety profile of 
DEX from previous literature and demonstrate that this 
continues with many years of repeated treatment. The risk 
of cataract progression and IOP elevations are significant 
with DEX treatment, but patients overall respond well to 
medical and surgical management options of these com
plications. As such, the possibility of these complications 
should not serve as absolute contraindications to this 
therapy.

Conclusion
Our study is most limited by its retrospective nature. As 
such, during our studied follow-up interval many eyes 
received adjunctive therapy with alternative intravitreal 
injections (most commonly anti-VEGF), focal or panret
inal photocoagulation, or surgical intervention. Thus, it is 
somewhat outside of the scope of this study to draw 
conclusions about the use of DEX as monotherapy. 
However, we demonstrate that in these patient cohorts 
the use of repeated DEX treatments over an extended 
follow-up period improves both functional and anatomic 
outcomes with limited significant complication risks.
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