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Summary Statement  
 
In cases of anti-VEGF failure and established vein occlusion, DEX implants are a 
valuable rescue treatment with large improvements in maximum VA gain compared 
to previous anti-VEGF treatment. Impressive structural improvements over 4 months 
were accompanied by more modest visual outcomes, with intraocular pressure 
peaking at 60 days.  

  



Abstract  
 
Purpose:  
  
To examine the efficacy of intravitreal dexamethasone implant (DEX) after anti-
VEGF failure in macular oedema secondary to retinal vein occlusion. 
  
Methods: 
  
Retrospective review of single DEX implant (0.7mg) after anti-VEGF failure. Local 
guidelines recommend switching if ≤ 5 ETDRS letter gain and a reduction in retinal 
central subfield thickness of ≤ 20% after ≥ 6 injections. Primary outcomes were peak 
VA gain and visual acuity (VA) at 30-days after DEX. Secondary outcomes included 
15-letter gain, central subfield thickness (CST) and intraocular pressure (IOP).  
  
Results:  
 
62 injections in 62 patients were eligible, associated with 26% central retinal vein 
occlusion (CRVO) and 74% branch retinal vein occlusion (BRVO). DEX implant 
significantly  improved mean peak VA gain following anti-VEGF at 30 days by +13.6 
letters in CRVO (95% CI +1.3 to +26.0 letters, p<0.05) and +11.3 letters in BRVO 
(95% CI +7.7 to +15.0 letters p<0.001). There was a modest significant improvement 
in mean VA at 30 days compared to baseline (+6 letters, 95% CI +2.2 to +9.1 letters, 
p<0.01). IOP peaked between 30-60 days following injection, with 31% of CRVO and 
11% of BRVO patients experiencing an IOP ≥ 25mmHg. 
   
Conclusion: 
  
DEX implants provide a useful rescue therapy in cases of anti-VEGF failure for 
macular oedema following retinal vein occlusion, resulting in improved functional 
outcomes at 30 days. 
  



Introduction 

Macular oedema is a common consequence of retinal vein occlusion (RVO). This 
potentially sight-threatening event can also be accompanied by retinal ischaemia, 
neovascular glaucoma or proliferative retinopathy[1]. The 15-year incidence has been 
estimated at around 2% for branch retinal vein occlusion (BRVO) and 0.5% in central 
retinal vein occlusion (CRVO)[2]. The macular oedema itself is thought to occur due 
to a combination of elevated venous pressure and breakdown of the blood-retinal 
barrier, contributed to by release of vascular endothelial growth factor (VEGF) and 
other inflammatory mediators. [3-5]. Risk factors include age, hypertension, diabetes 
and other vascular comorbidities, as well as less common hyperviscosity syndromes 
and thrombophilias[6]. The advent of anti-VEGF molecules has brought about a new 
standard of treatment, the efficacy of which has been shown in multiple randomised 
controlled trials including CRUISE[7], BRAVO[8] HORIZON[9], GALILEO[10] and 
COPERNICUS[11]. However, a poor response to this treatment is thought to be 
observed in around 30% of cases [12] following a year of treatment. Steroid therapy is 
often used as an important treatment option for this group of patients, however, the 
quantification of efficacy resulting from this switch remains relatively undefined in the 
literature.  

Intravitreal corticosteroids in the form of triamcinolone, were first shown to improve 
visual outcomes in macular oedema when compared to observation alone in CRVO 
[13], and comparable to grid laser standard of care in BRVO[14]. This is believed to be 
attributable to an anti-inflammatory effect[15] in combination with downregulation of 
vascular endothelial growth factor (VEGF) transcription[16] and possible 
neuroprotective actions[17]. More recently, dexamethasone (DEX) has been used as 
a potent, water-soluble corticosteroid formulated into a biodegradable, slow-release 
implant in a solid polymer drug delivery system (OZURDEX, Allergan Inc., Irvine, 
CA). The efficacy of DEX implants in macular oedema associated with RVO has 
been demonstrated in the GENEVA study[18], along with the risks of raised 
intraocular pressure and cataract[19]. 

Although multiple studies have re-assessed these beneficial effects of DEX implant 
both in terms of treating virgin eyes and repeat injections[20-23], the published data for 
use following anti-VEGF failure is limited. Failure of anti-VEGF treatment has been 
demonstrated in randomised controlled trials by the frequency of rescue laser 
treatment (20% in the BRAVO study)[8] and non-responders (18% in CRUISE 
study)[7,8], necessitating studies such as ours. A recent meta-analysis comparing 
randomised controlled trials showed no significant differences in visual acuity or 
retinal thickness outcomes between steroid or anti-VEGF therapy used as a primary 
treatment[24]. Whatever the primary therapy, the visual potential in the eyes that are 
poorly responsive when treatment is switched remains to be fully explored. This 
study reports real-world data to examine the success of DEX in the setting of anti-
VEGF failure, to inform on the likelihood and magnitude of success and safety of 
switching treatments. 

  



Methods 

Study design 

A retrospective, open-label case-series of consecutive patients treated at the 
Western Eye Hospital, London, between October 2015 and May 2019. This study 
adhered to the tenets of the declaration of Helsinki and received local regulatory 
approval. 

Inclusion / exclusion criteria 

Patients were identified via an electronic patient database. Inclusion criteria included 
a diagnosis of macular oedema secondary to retinal vein occlusion (CRVO or 
BRVO), and treatment of a single dose of intravitreal dexamethasone 0.7mg 
(Ozurdex®, Allergan, Inc., Irvine, CA) following failure of anti-VEGF treatment.  

Anti-VEGF failure criteria included 6 consecutive anti-VEGF injections (as part of a 
‘treat-and-extend’ or ‘as-needed’ protocol used in line with Royal College of 
Ophthalmology guidelines[25]), a visual response of ≤ 5 ETDRS letters, and a CST 
reduction of ≤ 20%. 

Patients were eligible if they had baseline and follow-up VA measurements up to 6 
months after treatment. Patients with multiple dexamethasone implants had only 
their earliest and first injection included in the analysis; only the first eye was 
included in bilateral cases. Hemispheric retinal vein occlusions were grouped 
together with CRVO[26]. Patients with a concomitant diagnosis of age-related macular 
degeneration, diabetic macular oedema, proliferative diabetic retinopathy, moderate 
to advanced glaucoma, or dense media opacity severely limiting visual potential 
were excluded from the study. Patients receiving DEX as part of a combined 
phacoemulsification procedure were also excluded, although both pseudophakic and 
phakic were included at the time of treatment. 
 
Visit timepoints 
 
Follow up visits were organised according to the routine standard of care, and 
retrospectively subclassified into the following time periods: ’30 days’ (≤ 45 days), ’60 
days’ (>45, ≤ 75), ’90 days’ (>75, ≤ 105), ‘120 days’ (>105, ≤ 135), ‘150 days’ >135, 
≤ 165), ‘180 days’ (>165, ≤ 195). Once patients had received subsequent treatment, 
they were excluded from all subsequent timepoints. The remaining numbers were 
displayed in the ‘Number at Risk’ tables accompanying graphs.  
 
Primary outcome 
 
The primary outcome was visual acuity at 30 days compared to baseline, as per 
previous literature[20].  
 
Visual acuity 
 
The peak visual acuity response to a single DEX implant was recorded. VA 
measurements were either originally recorded in ETDRS letters or converted if they 



had been recorded as either logMAR or Snellen notation[27] [28]. Mean VA at each 
timepoint and peak VA gain 6 months following injection or prior to subsequent 
treatment was calculated. 5-, 10- and 15-letter visual acuity gain from baseline at any 
point was also assessed. Peak VA gain following the immediately preceding anti-
VEGF injection was calculated and compared like-for-like with DEX implant.  
 
Central subfield thickness 
 
Central subfield thickness was collected using Heidelberg Spectralis spectral-domain 
OCT (SD-OCT, Heidelberg Engineering, Heidelberg, Germany). Central subfield 
thickness of the macula represented the average thickness of the 1mm diameter 
zone centred on the macula, as calculated by the in-built software. The presence of 
intraretinal fluid, subretinal fluid, pigmentary epithelial detachment, ellipsoid zone 
loss, atrophy of the retinal pigment epithelium and hyperreflective dots were noted at 
injection.  
 
Intraocular pressure 
 
Intraocular pressure was measured using a rebound tonometer (Icare, Icare Finland 
Oy, Vantaa). Any filtration surgery or medications to lower intraocular pressure were 
also noted. 
 
Statistical analysis 
 
Anonymised data were collated and analysed on Microsoft Excel (2019) 
spreadsheets. Statistical analysis was carried out using R (R Core Team, 2013). 
Graphs were created using ggplot[29] and Prism (version 8.00 for Macintosh, 
GraphPad Software, La Jolla California USA, www.graphpad.com). Descriptive 
statistics for baseline characteristics used the mean and standard deviation except in 
the case of duration of disease, where median and range were used due to several 
significant outliers. To compare with baseline, a paired student’s t-test was used. To 
compare non-parametric data, a Mann-Whitney test was performed. To compare 
repeated measures with baseline, a one-way ANOVA with Dunnett’s correction for 
multiple comparisons was used. A chi-squared test was used to compare 
proportions. Pearson’s test and ordinary least squares regression was used to 
analyse correlation data. Survival analysis was carried out using Kaplan–Meier 
survival analysis. A p-value of less than 0.05 represented statistical significance.  



Results 

Patient characteristics 

62 injections in 62 patients met the inclusion criteria for the study. 16 patients (26%) 
with a diagnosis of CRVO and 46 (74%) with BRVO. 29 (47%) were male and 33 
(53%) were female. Mean age (± SD) at the time of injection was 72.0 ± 10.7 years 
(range: 46.3 – 91.4 years). Median duration of disease pre-DEX was 2.15 yrs (range: 
0.51 – 7.67 years). 18 (29%) patients were recorded as having type 2 diabetes 
mellitus, with none having type 1 diabetes mellitus. At injection, 12 (19%) of patients 
were pseudophakic. 37 eyes (60%) were dexamethasone naïve. (Table 1) 

Previous anti-VEGF treatment 

The mean number of previous anti-VEGF injections (± SD) was 13.6 ± 7.5 injections. 
The mean peak VA gain (± SD) post injection was -2.1 ± 16.7 letters (CRVO) and -
5.6 ± 10.0 letters (BRVO). 

Baseline measures 

Mean baseline VA (± SD) prior to DEX was 24.2 ± 19.1 letters (Snellen 3/60) in 
CRVO and 55.3 ± 17.0 (Snellen 6/24) in BRVO (p<0.001). Mean CST (± SD) prior to 
DEX was 623 ± 217 μm in CRVO and 446 ± 127 in BRVO (p<0.001). Mean IOP (± 
SD) prior to DEX implant injection was 14.2 ± 5.3 mmHg for CRVO and 12.9 ± 3.9 
mmHg for BRVO. (Table 1) 

Effect of DEX on visual acuity (VA) 

Overall mean VA (± SD) improved from 46.2 ± 22.1 letters (Snellen 6/38) at baseline 
to 51.8 ± 21.2 letters (Snellen 6/30) at the primary efficacy timepoint of 30 days (+6 
letters, 95% CI +2.2 to +9.1 letters, p<0.01) (Figure 1a). A ≥15-letter gain in VA was 
achieved by 4 (25.0%, 95% CI 8-53%) CRVO patients and 11 (24%, 95% CI 13-
39%) BRVO patients. A ≥10-letter gain was achieved by 7 (44%, 95% CI 21-69%) of 
CRVO and 17 (37.0%, 95% CI 24-52%) of BRVO patients (Figure 1d). A ≥15-letter 
loss represented peak VA change in 1 CRVO patient (6%, 95%CI 16-64%) and 3 
BRVO patients (7%, 95% CI 2-19%). A ≥10-letter loss represented peak VA change 
in 1 CRVO patient (6%, 95% CI 0.3-32%) and 7 BRVO patients (15%, 95% CI 7-
29%). Mean peak VA improvement post-injection was +11.6 (95% CI +2.2 to +20.9 
letters) for CRVO and +5.5 letters (95% CI +2.7 to +8.4 letters) for BRVO. Peak VA 
gain was observed to be normally distributed (Figure 1c). A moderate negative 
correlation was observed between baseline VA and peak VA improvement after 
treatment in CRVO (gradient = -0.53, p<0.05, R2 0.34) but not in BRVO (Figure 2). 
There was no correlation between VA gain and duration of disease for both CRVO 
and BRVO (p>0.05).   

Effect on central subfield thickness (CST) 

Overall mean baseline CST (± SD) improved from 521 ± 170 μm (range 262 to 917 
μm) to 338 ± 109 μm at 30 days (-183 μm, 95% CI -257 to -109 μm, p<0.0001). 
Using a post-hoc ANOVA with correction for multiple comparisons, this effect was 



sustained over the 30- (p<0.01), 60- (p<0.01) and 90-day (p<0.05) timepoints (Figure 
1b). Mean peak improvement in CST during the 6 months following DEX implant (per 
patient) was -287 μm (95% CI -543 to -31 μm) for CRVO and -128 (95% CI -173 to -
83 μm) for BRVO. No OCT features were associated with better or worse VA gain.  
 
Comparison with previous anti-VEGF 
 
There was a significant difference in peak VA improvement for CRVO (+13.6 letters, 
95% CI +1.3 to +26.0 letters, p<0.05) and BRVO (+11.3 letters, 95% CI +7.7 to 
+15.0 letters, p<0.001) in favour of DEX implant when compared to previous anti-
VEGF injection (Table 2, Figure 3b and 3c). There was no significant difference in 
peak CST improvement for CRVO (-258 μm, 95% CI -578 μm to +62.0 μm, p>0.05) 
in contrast to BRVO (-124 μm, 95% CI -188 to -60 μm, p<0.001) in favour of DEX 
implant when compared to previous anti-VEGF injection (Table 2). 

Safety outcomes (IOP) 

There was a significant increase in mean IOP sustained over the 30- (p<0.001) and 
60- day(p<0.001) timepoints. The mean maximum change in IOP (± SD) (per 
patient) in the 6 months following injection was +7.4 mmHg (95% CI 4.1-10.7 mmHg) 
for CRVO and +6.7 mmHg (95% CI 4.8-8.7mmHg) for BRVO. Overall, the proportion 
of patients seen with IOP >25mmHg was: 12% at 30 days (95% CI 5-25%), 11% at 
60-days (95% CI 4-28%), 3% at 90 days (95% CI 0.2-20%), 6% at 120-days (95% CI 
1-22%), 0 at 150 days (95% CI 0-15%), and  7% at 180 days (95% CI 0.4-36%). 
Overall, 31% (95%CI 12-59%) of CRVO and 11% (95% CI 4-24%) of BRVO patients 
had an IOP recorded over 25 mmHg at any timepoint during follow up (p>0.05). No 
patients underwent filtration surgery to lower intraocular pressure. There were no 
cases of endophthalmitis related to intravitreal injection amongst the injections in the 
study.  

Survival analysis 

Survival analysis was carried out according to time until subsequent treatment was 
performed. There was no survival difference between vein occlusion type, diabetes 
status, prior anti-VEGF therapy, or early/late switching of therapy (p>0.05). 

 

 

 

  



Discussion  

To our knowledge, this study is the largest case-series of a single DEX implant used 
to treat macular oedema following retinal vein occlusion in cases of anti-VEGF 
treatment failure. Our results demonstrated a modest improvement in vision at 30-
days, with 25% of CRVO patients and 23.5% of BRVO patients achieving 15-letter 
gains. When switched to a DEX implant after anti-VEGF failure, significant 
improvements in peak VA gain were found independent of duration of disease. 
Modest visual changes were accompanied by much more consistent structural 
improvements lasting 3 months post-injection.  

Given the variable response in visual acuity (Figure 1c), it is not surprising that other 
studies have reported negative findings[22,32], with ischaemia and cataract the likely 
culprits. Our overall finding of 24% of patients achieving a 15-letter gain was 
surprisingly close to the GENEVA study[18] (30%), considering the latter prospective 
trial included virgin eyes, excluded significantly ischaemic eyes, and contained a 
higher proportion of CRVO patients with lower starting VA. Similarly, the mean peak 
VA improvement seen in our study (7 letters) was only 3 letters less than that in the 
GENEVA trial. Although the GENEVA trial excluded patients based on significant 
ischaemia as a limiting factor, our finding of a significant correlation between 
baseline VA and peak VA gain demonstrates large potential gains even in those 
patients with a poor baseline VA. In contrast to our single-implant study, other work 
has examined repeated treatments{Coscas, 2014 #20}, reporting 15-letter gains in 
39% of patients after 2 injections, which may suggest the potential for a cumulative 
treatment effect.  

Anti-VEGF failure is likely to be a reflection of the varying predominance of certain 
cytokines including VEGF, which has been correlated to levels of ischaemia[30,31]. In 
cases of lower comparative VEGF predominance, other inflammatory cytokines such 
as interleukins that steroids can regulate the expression of, may play a more 
important role. In comparison to other studies in anti-VEGF failure, limited published 
data was found[23,33,34]. Georgalas et al. have recently published a prospective study 
of 23 patients (CRVO and BRVO) demonstrating a gain of 20 letters in CRVO and 14 
letters in BRVO, however patients with baseline VA less than logMAR 1.5 (10 letters) 
were excluded. This would have excluded 7 of our patients, 4 of whom achieved a 
15-letter gain. This suggests their method of excluding ‘futile’ patients may lack 
specificity. Alshahrani et al. published a mixed case series of macular oedema 
secondary to both diabetes and vein occlusion from 53 eyes[34]. For the 27 patients 
with RVO, their study reported a significant 17 letter gain for CRVO (1 month) and 6 
letters in BRVO (3 months). Both the disease-specific timecourse and magnitude of 
response were not seen in our study. On comparison, their mean number of previous 
anti-VEGF injections was much lower (3.8 vs 13.6 injections), although having a 
similar time since diagnosis and starting visual acuity. This difference may suggest 
that continued anti-VEGF therapy may have also seen a further response or that a 
shorter duration of disease may have had an impact, although this association was 
not seen in our results. The ability to engage a wider range of molecular targets with 
steroid must be balanced with the difference in efficacy of treating neovascularisation 
on a patient-by-patient basis. 



With regards to structural changes, it is noticeable that although the majority of 
patients experienced structural improvement following DEX implant, this did not 
translate into as profound or consistent visual benefit (figure 1a). The 3-month CST 
reduction reported in the GENEVA study was greater than our overall mean peak 
CST reduction (±SD), as to be expected in untreated eyes (263 ± 217 μm vs 147 ± 
170 μm). Although ischaemia is likely to be implicated in this, our study did find 
substantial gains in VA amongst some patients with poor starting VA as well as a 
moderate correlation between starting VA and maximum VA gain in CRVO(Figure 2). 
This suggests the magnitude of visual loss is closely related to oedema and not 
always proportionally matched or limited by ischaemia and disruption of the retinal 
architecture, especially in a patient population with a longer duration of disease such 
as ours. 

Peak IOP rise was seen at around 60 days with 16% of patients experiencing an IOP 
rise of 10 mmHg or greater in comparison to 32.8 % reported in the GENEVA trial[18] 
and 27% of patients over 25 mmHg found by Joshi et al[20]. The lower rates in our 
study may have been a reflection of the less stringent follow-up protocols, but also 
varying treatment thresholds for ocular hypertension. The higher proportion in CRVO 
is possibly explained by the different risk factor profile (raised IOP) and higher 
starting IOP in this subgroup.  

The distribution of maximum responses did reveal a cluster of CRVO patients with 
an excellent response (Figure 1c). OCT predictors of success have been reported to 
include an intact inner segment-outer segment interface on OCT for visual 
recovery[35] as reported by one small case series. However larger studies on this 
topic have focused on anti-VEGF therapy[36,37]. The question that still remains to be 
answered is how to predict which patients being treated with anti-VEGF therapy will 
benefit most from switching to steroids. However, no OCT or patient characteristics 
investigated in this study were able to provide this. Additionally, post-hoc analyses of 
the GENEVA trial showed advantages to early steroid treatment in BRVO but not in 
CRVO[38], an effect also shown with anti-VEGF treatment[39,40]. Again, survival 
analysis of our data did not demonstrate a per-treatment advantage of an early 
switch from anti-VEGF therapy, perhaps indicting the importance of treatment per se.  

The limitations of this study are inherent to the analysis of real-world data. Some 
patients were not seen at each timepoint or included for a total of 6 months as further 
treatments were instigated and therefore were excluded from further analysis. We 
have attempted to transparently describe the data by quoting the remaining numbers 
of patients in the analysis below graphs, however also prospectively attempted to 
capture treatment effect by using a paired statistical test based on the efficacy 
timepoints of previous published work[20], given the wide variation in visual acuities.  

Given the frequency of anti-VEGF failure, we consider our data useful for making 
clinical decisions, counselling patients on the probability of success, and the 
expected improvement upon prior anti-VEGF treatment. There is a significant 
proportion of patients that will see substantial benefit from switching to DEX, 
however the only apparent way to predict these patients is a trial of treatment. The 
future of metabolomics and personalised medicine however, may be able to provide 
more specific ways to match patients to treatments, with the avoidance of exposing 
them to unnecessary risks. 
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