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Key messages

What is already known about this subject?
 ► The intracameral dexamethasone drug- delivery 
suspension placed in the anterior chamber after cat-
aract surgery has previously been shown to signifi-
cantly reduce inflammation compared with placebo.

What are the new findings?
 ► In this retrospective case- matched comparison 
of patients undergoing vitreoretinal surgery, we 
demonstrate that intracameral dexamethasone was 
more effective than topical corticosteroids at reduc-
ing inflammation postoperatively.

How might these results change the focus of 
research or clinical practice?

 ► Treatment of postoperative inflammation with this 
intracameral dexamethasone suspension may of-
fer clinical benefits to retinal surgeons and their 
patients.

AbsTrACT
Objective To evaluate the efficacy of an anterior 
chamber intracameral dexamethasone (ICD) drug- 
delivery suspension (Dexycu; EyePoint Pharmaceuticals, 
Watertown, Massachusetts, USA) providing sustained 
release of medication following a single application for 
the treatment of postoperative inflammation in patients 
undergoing vitreoretinal surgery compared to daily 
postoperative treatment with topical corticosteroids for up 
to 1 month.
Methods and analysis Retrospective case- matched 
comparison of patients undergoing initial vitreoretinal 
surgery by a single surgeon. Patients had a preoperative 
best- corrected visual acuity of 20/20 to light perception 
and a variety of vitreoretinal pathologies. 27 eyes of 27 
patients received ICD at the time of surgery and were 
compared with 27 eyes of 27 patients who received daily 
postoperative corticosteroid eye drops over 4 weeks. The 
primary efficacy outcome was anterior chamber cell (ACC) 
clearing (0 cells) in the study eye at postoperative day 
(POD) 7. Ocular adverse events were assessed through 
POD 90.
results ACC clearing at POD 7 was achieved in 67% 
of eyes in the ICD treatment group and 37% of eyes in 
the control group treated with topical corticosteroids 
(p=0.029). No serious ocular adverse events were noted 
up to POD 90 in either group.
Conclusion The ICD drug- delivery suspension placed 
in the anterior chamber after vitreoretinal surgery was 
more effective than topical corticosteroids in treating 
inflammation occurring 1 week following vitreoretinal 
surgery and thus may be an alternative to daily 
corticosteroid drop installation in this patient population.

InTrOduCTIOn
In the 50 years since it was first described, 
vitrectomy has become the third most 
frequently performed ophthalmic surgery in 
the USA.1 Despite a variety of technological 
advances, including smaller gauge instru-
ments, higher frequency vitreous cutters and 
better adjunctive agents, these surgeries can 
still trigger a classic postoperative intraocular 
inflammatory response.2 Using a laser flare 
metre (LFM), Agarwal et al demonstrated 
that 25- gauge pars plana vitrectomy (PPV) 
procedures frequently resulted in increased 
anterior chamber flare presumed to be the 

result of increased vascular permeability and 
a break down in the blood–ocular barrier 
caused by inflammation.3

Although there is no established standard 
of care for the patient postoperative PPV, 
topical ophthalmic antibiotics, cycloplegics 
and anti- inflammatory drops are frequently 
prescribed. A survey of 41 retinal special-
ists indicated that 98% of them routinely 
prescribed topical corticosteroid drops 
following surgery.4

Shorstein and Myers recently described 
the growing trend towards the use of post-
operative ophthalmic treatments following 
cataract surgery, including anti- inflammatory 
treatments, intended to replace the need for 
topical eyedrops.5 One such treatment is an 
intracameral injection of a dexamethasone 
suspension formulated to form a drug encap-
sulating sphere in the anterior chamber that 
degrades and releases the drug, treating post-
operative inflammation, over the course of 30 
days. The FDA approved this drug (Dexycu; 
Eyepoint Pharmaceuticals, Watertown, Massa-
chusetts, USA) in 2018.
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The purpose of this retrospective chart review was to 
compare postoperative anterior chamber inflammation 
and safety outcomes in a group of patients who under-
went PPV treated with intracameral dexamethasone 
(ICD) and matched group of controls treated with topical 
ophthalmic corticosteroids.

MeTHOds
study design
This was a retrospective case- matched chart review 
conducted at a multilocation practice in New York, USA. 
Data were collected from patients undergoing initial 
vitreoretinal surgery by a single surgeon (DFK). The study 
protocol was granted an exemption by the Institutional 
Review Board due to its retrospective nature (Advarra, 
Columbia, Maryland, USA). Patients or the public were 
not involved in the design, or conduct, or reporting or 
dissemination plans of our research.

The test population included consecutive cases for 27 
eyes of 27 patients who received ICD at the time of vitre-
oretinal surgery between April and September 2019. The 
outcomes were compared with those from 27 eyes of 27 
patients who had surgery between January 2018 and May 
2019, matched for age, gender and diagnosis, who were 
treated with daily postoperative corticosteroid eye drops 
over 4 weeks. Standard instructions for patients receiving 
topical corticosteroids were to apply 1 drop four times 
per day for 2 weeks and then 1 drop two times per day for 
the following 2 weeks. In order to provided uniformity, 
only patients treated with topical generic prednisolone 
acetate (Sandoz Inc, Princeton, New Jersey, USA) were 
included. No patients treated with ICD were prescribed 
topical postoperative ophthalmic corticosteroids.

All patients were assessed by the treating physician 
preoperatively, on postoperative day (POD) 1 and approx-
imately on PODs 7, 30 and 90. All patients completed at 
least 90 days of postoperative assessments. Demographic 
data and case details about the patients’ condition neces-
sitating surgery were collected from the preoperative 
visit (day 0, baseline). Topical ophthalmic medications 
used and postoperative inflammation were recorded for 
PODs 1, 7, 30 and 90. Ocular adverse events (AEs) were 
assessed through POD 90. The primary efficacy outcome 
was the rate of anterior chamber cell (ACC) clearing (no 
ACCs) in the study eye at POD 7.

Patients
Male or female patients who had undergone unilateral 
vitreoretinal surgery were considered for inclusion in 
this trial. Patients who had any previous history of vitrec-
tomy or posterior segment surgery were excluded. Other 
exclusion criteria included the following: use of any 
topical ophthalmic, or oral corticosteroid within 7 days 
before POD 0; receipt of a periocular or subconjunctival 
corticosteroid injection in the study eye in the 3 months 
before POD 0 or at the time of surgery; any history of 
intravitreal corticosteroid delivery vehicle (eg, Retisert; 
Bausch & Lomb Incorporated, Bridgewater, New Jersey, 

USA; Ozurdex; Allergan Inc, Irvine, California, USA; 
Iluvien; Alimera Sciences Inc, Alpharetta, Georgia, USA) 
in the study eye at any time; or use of topical ophthalmic 
nonsteroidal anti- inflammatory drugs (NSAIDs) in the 
study eye within 15 days before day 0.

Procedure
All patients underwent 25- gauge PPV surgery using the 
Constellation Vision System (Alcon Laboratories, Fort 
Worth, Texas, USA). None of the cases required use of 
triamcinolone acetonide for visualisation. All cases and 
controls were first time vitrectomies and the surgeries 
were completed in under 1 hour. At the conclusion of 
vitreoretinal surgery for the test cases, the surgeon created 
a corneal paracentesis using a 15° blade and injected the 
dexamethasone suspension as a single 5 μL droplet by 
intracameral injection into the anterior chamber using 
a 28- gauge cannula. The ophthalmic surgeon moni-
tored the status and placement of the drug delivery. The 
control groups were prescribed topical prednisolone 
acetate and did not receive any intracameral injection at 
the end of surgery. All patients received topical moxiflox-
acin 0.5% (Lupin Pharmaceuticals, Baltimore, Maryland, 
USA) four times per day for 1 week starting POD 1. No 
cycloplegics or topical NSAIDs were prescribed for any 
patient postoperatively.

Analysis
The primary endpoint was the proportion of study eyes 
with complete clearance of ACCs (0 cells) at POD 7. All 
summaries and analyses were done for study eyes only. The 
rates of patients meeting the primary efficacy outcome 
in the study and control groups were compared using a 
χ2 analysis (SPSS V.26, IBM, Armonk, New York, USA) 
with α≤0.05 considered statistically significant. Safety was 
assessed by recording AEs, intraocular pressure (IOP), 
visual acuity and other eye examination outcomes up to 
POD 90. At each study visit, patients were asked questions 
about symptoms in order to elicit complaints that would 
be considered AEs.

resulTs
A total of 27 cases and 27 controls (54 eyes of 54 patients) 
were included in the retrospective analysis. Patients had 
a preoperative best- corrected visual acuity of 20/20 to 
light perception and a variety of vitreoretinal pathol-
ogies (table 1). Age, gender and surgical eye as well as 
the conditions requiring surgical intervention were well 
matched in the case and control groups (tables 1 and 2).

Primary efficacy end point
The primary end point was the proportion of patients 
with complete ACC clearing in the study eye at POD 7. 
The ICD group showed significantly (p=0.029) greater 
ACC clearing at POD 7 compared with the control group. 
ACC clearing at POD 7 was observed in 18 (66.7%)/27 
eyes treated with ICD and 10 (37.0%)/27 of those treated 
with topical ophthalmic corticosteroids (figure 1). No 
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Table 1 Diagnosis and procedures performed

Procedure Diagnosis ICD (n=27)
Control 
(n=27)

PPV EL VH; PDR,
RVO or RT

10 10

PPV MP ERM 9 9

PPV MP AFX 
gas

Macular hole 4 4

PPV EL RD 
repair AFX gas

RRD 2 2

PPV TRD 
repair

TRD PDR 2 2

AFX, Air fluid exchange; EL, endolaser; ERM, epiretinal membrane; 
ICD, intracameral dexamethasone; MP, membrane peel; PDR, 
proliferative diabetic retinopathy; PPV, pars plana vitrectomy; RD, 
retinal detachment; RRD, rhegmatogenous retinal detachment; 
RT, retinal tear; RVO, retinal vein occlusion; TRD, tractional retinal 
detachment; VH, vitreous haemorrhage.

Table 2 Patientdemographics and baseline characteristics

ICD (n=27)
Control 
(n=27)

Age (years), mean (SD) 67.6 (8.7) 66.8 (12.4)

≥65, n (%) 21 (77.7) 19 (70.3)

Male gender, n (%) 15 (55.5) 14 (51.8)

Study eye, n (%)

  Right 15 (55.5) 16 (59.2)

  Left 12 (44.4) 11 (40.7)

ICD, intracameral dexamethasone.

Figure 1 Bar graph showing primary end point: percentage 
of patients with ACC grade of 0 at POD 7. ACC, anterior 
chamber cell; POD, postoperative day.

Figure 2 Proportion of patients with no evidence of ACCs 
(±95%CIs). differences at day 1 and day 7 were statistically 
significant, p<0.05. ACCs, anterior chamber cells.

eyes in the ICD group had anterior chamber inflamma-
tion requiring rescue medication on POD 1, 7, 30 or 90.

secondary efficacy end points
Secondary end points were defined as complete ACC 
clearing rates evaluated at follow- up visits on PODs 1, 
30 and 90 using the same criteria as the primary end 
point. Eyes treated with ICD had no cells in the anterior 
chamber at rates of 44.4% on POD 1, 66.7% at the primary 
endpoint POD 7 visit, further increasing to 85.1% by 
POD 30% and 92.5% by POD 90 (figure 2). In the group 
treated with topical ophthalmic corticosteroids, an ante-
rior clear of cells was observed in 22.2% of eyes at POD 1, 
and 37.0% at POD 7, further increasing to 74.0% by POD 
30% and 81.4% by POD 90. The difference between test 
and control treatment groups was significant after POD 
1 (p=0.011) and POD 7 (p=0.029), but not significant 
(p>0.05) at PODs 30 and 90.

safety outcomes
Fewer patients treated with ICD (12, 44.4%) reported 
any AEs up to POD 90 compared with the controls (19, 
70.3%; table 3). An increase in IOP from baseline of 
any amount was recorded in 17 (62.9%) patients in the 
test group, and 18 (66.6%) in the control group but the 

mean IOP did not exceed 21 mm Hg in any treatment 
group at any visit (table 4). An IOP increase of 10 mm Hg 
or more from baseline to any time point up to POD 90 
was observed in 2 (7.4%) patients treated with ICD and 3 
(11.1%) patients in control group. Cataract progression 
in phakic eyes was common, 33% in the ICD and 75% 
in the control group, and one eye in the control group 
required surgery prior to POD 90. Other treatment- 
emergent AEs reported in at least 10% of eyes in either 
group were eye pain, foreign body sensation, vitreous 
floaters, corneal oedema and cystoid macular oedema 
(CME) (table 3).

dIsCussIOn
Ophthalmic corticosteroids elicit numerous potent anti- 
inflammatory effects and are a standard of care for the 
management of ocular inflammation. This retrospective 
pilot study was designed to assess the safety and efficacy 
of a novel ICD drug- delivery suspension for treating 
intraocular inflammation following a variety of posterior 
segment surgeries involving PPV. This analysis found that 
study eyes in the test group treated with ICD at the conclu-
sion of the surgery were more likely to have complete 
clearing of anterior chamber inflammatory cells at POD 
7 than study eyes of case- matched control patients treated 
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Table 3 AEs occurring in 2% of patients in either group

ICD (n=27) Control (n=27)

Any AE reported in study 
eye

12 (44.4%) 19 (70.3%)

Eye pain 5 (18.5%) 5 (18.5%)

Foreign body sensation 5 (18.5%) 3 (11.1%)

Myodysopsia (vitreous 
floaters)

3 (11.1%) 5 (18.5%)

Dry eye 1 (3.7%) 0 (0.0%)

Corneal oedema 3 (11.1%) 1 (3.7%)

Posterior capsule 
opacification

1 (3.7%) 2 (7.4%)

Macular oedema 0 (0.0%) 2 (7.4%)

Cystoid macular oedema* 1 (3.7%) 5 (18.5%)

Increase in IOP≥10 mm 
Hg between PODs 1 and 
90

2 (7.4%) 3 (11.1%)

Cataract progression in 
patients with phakic eyes

4/12 (33.3%) 12/16 (75.0%)

Cataract surgery 
performed in patients with 
phakic eyes

0/12 (0.0%) 1/16 (6.2%)

*As determined by optical coherence tomography.
AEs, adverse events; ICD, intracameral dexamethasone; IOP, 
intraocular pressure; PODs, postoperative days.

Table 4 Intraocular pressure

ICD (n=27)
Control
(n=27)

Mean (mm 
Hg) Range

Mean (mm 
Hg) Range

Preoperative 15.9 8–25 16.3 11–24

POD 1 13.4 7–19 13.5 6–21

POD 7 15.5 11–24 16.9 11–28

POD 30 15.4 9–24 16.5 9–28

POD 90 15.8 11–21 16.4 7–25

ICD, intracameral dexamethasone; POD, postoperative day.

with topical ophthalmic prednisolone acetate. Complete 
clearing of ACC at POD 7 was observed in 66.7% of test 
patents and 37.0% of the matched controls, p≤0.05.

The improved control of postoperative intraocular 
inflammation in the ICD test group was observed as early 
as POD 1. Twelve of the 27 (44.4%) eyes treated with ICD 
had no ACCs on the first PODversus 6 (22.2%) of the 27 
eyes treated topically with corticosteroid drops, p≤0.05. 
The differences in anterior chambers free of inflamma-
tory cells were no longer significant at days 30 and 90.

Agarwal et al used a LFM to determine the level of 
anterior chamber inflammation in 50 eyes for 30 days 
following 25- gauge vitrectomy surgery. They reported 
that 22 (44%) out of 50 patients had sufficient anterior 
chamber flare (≥50 photons/ms) to warrant treatment 

with topical corticosteroids, which successfully returned 
the flare to preoperative levels. Multivariate analysis 
suggested that patients with higher preoperative anterior 
chamber flare, and men, were most likely to reach this 
threshold. No other variables were predictive of patients 
who would experience this level of postoperative inflam-
mation.3

The lower rate of anterior chamber inflammation 
reported in the aforementioned study compared 
with the present study may have several explanations. 
Agarwal et al reported rates of clinically significant 
inflammation, defined as LFM measurements ≥50 
photons/ms, while the present study reported rates 
of any inflammation, defined as greater than 0 ACCs. 
Additionally, triamcinolone acetonide was used as 
a visualising agent in nearly half of the eyes in the 
Agarwal study, whereas it was not used during surgery 
performed in the present study.

Supporting the notion of a depot approach to periop-
erative steroid treatment, a 2007 study by Paccola et al 
randomised 40 patients to treatment with either topical 
prednisolone acetate or subtenons triamcinolone acetate 
following 20- gauge PPV. This study found that there was 
no difference in the severity of ACC and flare, or other 
signs and symptoms of ocular inflammation, between the 
two treatments.6 The current study used ICD in a much 
smaller volume to achieve similar clinical efficacy.

The topical corticosteroid, 0.1% betamethasone, was 
compared with 0.1% diclofenac, a topical NSAID, for the 
treatment of postoperative inflammation in 200 patients 
who had combined cataract and 25- gauge vitreoretinal 
surgery. Although there were no overall differences in 
the severity of postoperative inflammation, eyes treated 
with the steroid were less impacted by the length of the 
surgery than eyes treated with the NSAID. This study also 
found that patients being treated for macular holes and 
epiretinal membranes had more IOP elevation in the 
betamethasone group.7 In the current study, we did not 
observe a difference in inflammation rates or severity 
between different indications for primary vitrectomy 
surgery, although the exact duration of each case was not 
recorded and topical NSAIDs were not prescribed to any 
patient.

Postoperative IOP elevation is a known complication 
of both vitrectomy surgery and corticosteroid use. Risk 
factors for elevated IOP following vitreoretinal surgery 
have been reported to include the number of photo-
coagulations, the severity of postoperative vitreous 
haemorrhage, and the use of gas tamponade.8 Using 
15 years of Medicare claims data, Stein et al reported 
glaucoma rates of 6% to 8% following PPV.2 Atchison 
and Pollack performed a retrospective comparison of 
post- PPV treatment with subconjunctival dexamethasone 
plus topical steroids in 146 patients versus subconjunc-
tival triamcinolone without drops in 135 patients. They 
reported IOP elevations ≥ 10 mm Hg occurring at rates of 
14% and 20%, respectively.4 The rates of clinically signif-
icant IOP elevation in this study, 7.4% in the ICD group 
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and 11.1% in the topical corticosteroid group, were both 
within the previously reported ranges.

Cataract progression in phakic eyes was frequently 
observed in this group of patients and is a known side 
effect of both PPV1 and steroid use. Other AEs were 
observed less frequently and were primarily those 
expected following intraocular surgery.

This is the first report of the use of this ICD formulation 
for treatment of inflammation following PPV and retinal 
surgery. Donnenfeld and Holland have reported on the 
safety and efficacy of the same formulation following cata-
ract surgery. Their placebo- controlled trial enrolled 394 
patients and reported nearly the same rate of complete 
ACC clearing (66%) at POD 8 as was observed in this 
cohort. The finding of a statistically significant benefit of 
the ICD treatment out to POD 30 in their trial, versus 
only to day 7 in the current trial, is likely due to the active 
treatment of the control group with topical corticoste-
roids in the present study.9

The delivery of a corticosteroid, using a single admin-
istration after the completion of surgery, eliminates the 
potential for compliance problems that can compromise 
postoperative treatment outcomes when patients self- 
administer eye drops. This formulation immediately begins 
treating intraocular inflammation without the need to 
penetrate the cornea. The 5 μL droplet injected into the 
eye after surgery forms a surface tension- based sphere, and 
the drug is released into the eye as the droplet is absorbed. 
When the drug depot is fully absorbed, drug delivery stops. 
The concentration of drug delivered is highest on the 
day of application, and as the medication dissipates, the 
concentration in the anterior chamber should taper slowly 
at the same time as the need for anti- inflammatory therapy 
decreases.9

The retrospective nature of this study, in addition to the 
modest sample size, are limitations. The comparison of 
real- world outcomes to a known standard of care, although 
using only one brand of topical corticosteroid, does provide 
useful information to clinicians. These data can provide the 
proof of concept for designing a randomised, prospective 
trial comparing ICD to topical postoperative treatments 
following PPV.

In this case- controlled retrospective study, dexameth-
asone drug- delivery suspension placed in the anterior 
chamber at the conclusion of vitreoretinal surgery was 
more effective in controlling inflammation than a standard 
corticosteroid eyedrop regimen. The nature of the AEs 
recorded was consistent with the profile expected following 
these posterior segment surgeries. Treatment of postop-
erative inflammation with this ICD suspension may offer 
clinical benefits to retinal surgeons and their patients.
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