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Objective: To evaluate the comparative effectiveness of three regional corticosteroid injections 

for uveitic macular edema: periocular triamcinolone acetonide (PTA), intravitreal triamcinolone 

acetonide (ITA), and the intravitreal dexamethasone implant (IDI).

Design: Multicenter randomized clinical trial

Participants: Patients with uveitic macular edema

Methods: Patients were randomized 1:1:1 to receive one of the three therapies. Patients with 

bilateral macular edema were assigned the same treatment for both eyes.

Main Outcomes Measures: The primary outcome was the proportion of baseline (PropBL) 

central subfield thickness (CST) at 8 weeks (CST at 8 weeks/CST at BL) assessed with optical 

coherence tomography (OCT) by masked readers. Secondary outcomes included ≥20% 

improvement and resolution of macular edema, best-corrected visual acuity (BCVA), and 

intraocular pressure (IOP) events over 24 weeks.

Results: All treatment groups demonstrated improved CST during follow-up. At 8 weeks, each 

group had clinically meaningful reductions in CST relative to baseline (PropBL: 0.77, 0.61, and 

0.54, respectively, which translates to reductions of 23%, 39%, and 46% for PTA, ITA, and IDI, 

respectively). Intravitreal triamcinolone acetonide (PropBL ITA/PropBL PTA, 99.87% Confidence 

Interval [CI]: 0.79, 0.65–0.96) and IDI (PropBL IDI/PropBL PTA, 99.87% CI: 0.69, 0.56–0.86) 

had larger reductions in CST than PTA (p <0.0001). Intravitreal dexamethasone implant was non-

inferior to ITA at 8 weeks (PropBL IDI/PropBL ITA, 99.87%CI: 0.88, 0.71–1.08). Both ITA and 

IDI treatments also were superior to PTA treatment in improving and resolving uveitic macular 

edema. All treatment groups demonstrated BCVA improvement throughout follow-up. Both ITA 

and IDI groups had improvements in BCVA that was 5 letters greater than the PTA group at 8 

weeks (p <0.004). The risk of having IOP ≥24 mmHg was higher in the intravitreal treatment 

groups compared with the periocular group (Hazard ratio [HR], 95% CI: 1.83, 0.91–3.65 and 2.52, 

1.29–4.91 for ITA and IDI, respectively); however, there was no significant difference between the 

two intravitreal treatment groups.

Conclusions: Intravitreal triamcinolone acetonide and the IDI were superior to PTA for treating 

uveitic macular edema with modest increases in the risk of IOP elevation. This risk did not differ 

significantly between intravitreal treatments.

Precis

In a 6-month multicenter, randomized, comparative trial, both intravitreal triamcinolone and 

intravitreal dexamethasone implant were superior to periocular triamcinolone for treating uveitic 

macular edema. Intraocular pressure elevation did not differ significantly between the intravitreal 

treatments.

Introduction

The uveitides collectively are a common cause of visual loss in the United States and 

account for ~30,000 new cases of blindness per year.1–3 The uveitides affect more patients 

of working age than do age-related diseases (e.g. age-related macular degeneration, cataract) 

and thus cause greater losses in productivity in the work force and potentially more years of 

vision lost.4,5
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Macular edema is a common structural ocular complication of uveitis and is responsible for 

a substantial amount of visual impairment among these patients.4,6–9 A Dutch study in the 

1990s reported that 40% of patients with intermediate uveitis, posterior uveitis, or panuveitis 

had macular edema, and that it was the most common cause of visual loss among all patients 

with uveitis, accounting for 41% of visual impairment. In the Multicenter Uveitis Steroid 

Treatment (MUST) Trial, macular edema was present at enrollment in 40% of eyes with 

uveitis with a similar frequency for patients with intermediate uveitis, posterior uveitis, and 

panuveitis.9–11 More recently Grajewski and colleagues12 reported on 500 consecutive 

uveitis patients evaluated with optical coherence tomography (OCT) and found 44% of 

patients with ME (25% cystoid ME, 11% diffuse ME, and 8% with subretinal fluid), 

suggesting that the frequency of this complication has been relatively stable over decades 

despite a wider availability of newer classes of medications used to treat uveitis.

Current approaches to the treatment of uveitic macular edema begin with control of the 

inflammation, often with systemic medications, including oral corticosteroids and 

immunosuppressive drugs. Despite control of inflammation with these treatments, uveitic 

macular edema may persist in ~50% of eyes.10,11 Uveitic macular edema which persists 

despite control of the uveitis typically is treated with adjunctive regional corticosteroid 

injections. In the MUST Trial, 62% of eyes with uveitic macular edema treated with 

systemic medications required regional corticosteroid injections for macular edema, 

typically one or two injections.10 Therefore, effective regional therapy is critical for the 

management of uveitic macular edema.

Regional corticosteroid injections may be delivered via a periocular or intravitreal route. 

Periocular injections are given adjacent but external to the eye, either inferiorly along the 

orbital floor or superiorly as a posterior superior sub-Tenon’s injection of triamcinolone 

acetonide (Kenalog®, Bristol-Myers Squibb Company, Princeton, NJ). Intravitreal injections 

place drug directly into the vitreous. Intravitreal corticosteroids commonly given include 

triamcinolone acetonide (Triesence®, Alcon Pharmaceuticals, Fort Worth, TX) and the 

dexamethasone sustained-release implant (Ozurdex®, Allergan Inc., Irvine, CA). Although 

the two periocular routes appear to have similar efficacy,13–16 there have been limited 

comparative trials of the periocular route versus the intravitreal route17,18 and no 

comparative trials of the two intravitreal corticosteroid therapies. To better understand which 

regional corticosteroid injection offers the best balance of efficacy and safety, we conducted 

a randomized comparative trial comparing periocular triamcinolone acetonide, intravitreal 

triamcinolone acetonide, and the intravitreal dexamethasone implant for the initial treatment 

of uveitic macular edema, the PeriOcular versus INTravitreal corticosteroids for the 

treatment of uveitic macular edema (POINT) Trial.

Methods

Study Design:

The POINT Trial was a multicenter, randomized (allocation ratio 1:1:1), parallel-treatment, 

comparative trial (clinicaltrial.gov identifier: NCT02374060). The specific aims of the trial 

were to compare the effectiveness in improving uveitic macular edema assessed by OCT 

(primary outcome), visual outcomes, and ocular side effects among the three treatment 
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groups. The primary hypotheses were that: 1) intravitreal triamcinolone acetonide will have 

superior efficacy to periocular triamcinolone acetonide in the treatment of uveitic macular 

edema; 2) the intravitreal dexamethasone implant will have superior efficacy to periocular 

triamcinolone acetonide in the treatment of uveitic macular edema; and that 3) the 

intravitreal dexamethasone implant will be non-inferior to intravitreal triamcinolone 

acetonide in the treatment of uveitic macular edema. A secondary hypothesis was that the 

intravitreal dexamethasone implant would have a lower risk of intraocular pressure (IOP) 

elevation than intravitreal triamcinolone acetonide. Twenty-six clinical centers (23 in the 

United States and one center each in Australia, Canada, and the United Kingdom) 

participated in the trial (see Appendix 1, available at http://aaojournal.org). All patients 

provided written informed consent; the institutional review boards of each clinical center 

and the three resource centers approved this study; and the trial adhered to the principles in 

the Declaration of Helsinki.

Enrollment of Participants, Data Collection, and Follow-up:

Eligible patients were age 18 years or older, had non-infectious anterior, intermediate, 

posterior, or panuveitis (either active or inactive uveitis was permitted), and had macular 

edema defined as a central subfield macular thickness (CST) greater than the normal range 

(defined as the population normative mean CST +/− two standard deviations) for the OCT 

machine being used (>300 μm for Zeiss Cirrus/Topcon 3DOCT or >320 μm for Heidelberg 

Spectralis) without regard to the presence of cystoid spaces. If receiving systemic 

medications for the treatment of uveitis, patients needed to be on stable doses of oral 

corticosteroids (≤10 mg daily of prednisone) and immunosuppressive drugs as applicable for 

at least four weeks. Data collected included masked protocol refraction with best-correct 

visual acuity (BCVA; measured in standard letters) assessment using standardized refraction 

and logarithmic visual acuity charts,19 IOP measurement, slit lamp and dilated fundus 

examination, and OCT imaging of the macula. Participants underwent a fluorescein 

angiogram at baseline to evaluate for the presence of macular leakage. Optical coherence 

tomography images were graded in a standardized fashion at a centralized, treatment-

masked image reading center. Study visits occurred at baseline and at 4, 8, 12, 20, and 24 

weeks of follow-up, with closeout at the 24-week visit.

Reading Center evaluations of the OCT images were performed at all visits except the 20-

week visit.

Randomization:

Patients were randomized to receive periocular triamcinolone acetonide, intravitreal 

triamcinolone acetonide, or intravitreal dexamethasone implant injections in an eligible eye. 

Patients with macular edema in both eyes were assigned to receive the same treatment in 

both eyes. Randomization was undertaken using permuted blocks of varying lengths to yield 

the expected 1:1:1 allocation ratio and stratified by the presence or absence of concomitant 

systemic treatment for uveitis (e.g. oral corticosteroids and/or immunosuppressive drug 

therapy). Randomization tables were prepared by the coordinating center and assignments 

were revealed via a web portal after patients were enrolled in the trial and all baseline data 

were collected.
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Treatment:

Patients were to receive an injection of their assigned treatment (either 40 mg of 

triamcinolone acetonide given periocularly, 4 mg of triamcinolone acetonide given 

intravitreally, or the 0.7 mg dexamethasone implant given intravitreally) in each eligible eye 

on the day of randomization or as soon as possible thereafter, but no later than ten days. 

Injections were given using standardized techniques and retreatment was allowed at the 8-

week visit for the periocular and intravitreal triamcinolone treatment arms and at the 12-

week visit for the intravitreal dexamethasone implant treatment arm provided retreatment 

criteria were met (see Treatment Schema, Appendix 2, available at http://aaojournal.org). 

Periocular injections were given using either a periorbital floor or posterior sub Tenon’s 

approach (as each are reported to have similar efficacy15), based on the preference of the 

injecting ophthalmologist. The retreatment schedules for each treatment arm were chosen to 

encompass the peak efficacy of each treatment, which was expected to occur later for the 

intravitreal dexamethasone implant.20 Criteria for retreatment included failure to meet the 

definition of macular edema improvement (a ≥20% decrease in CST on OCT),21 worsening 

of macular edema after initial improvement, or the presence of cystoid spaces in the 1 mm 

central subfield in an eye with a normal central subfield thickness. For re-treatment, an eye 

had to have an IOP <25 mm Hg and receive ≤3 IOP-lowering medications in order to receive 

any injection. Eyes that demonstrated worsening of macular edema or less than a 20% 

improvement of the CST were permitted to change treatment at 12 weeks for the periocular 

or intravitreal triamcinolone acetonide arms and at 20 weeks for the intravitreal 

dexamethasone implant arm.

Outcomes and Masking:

The primary outcome was the relative change in CST as measured by OCT at the 8-week 

visit based upon the RC assessment, which standardized the measurements across all OCT 

machines. The relative change was quantified as the proportion of baseline (PropBL), i.e. the 

primary outcome was the CST at 8 weeks divided by the CST at baseline. The time point of 

8 weeks was chosen for assessment of the primary outcome because it encompasses the 

window for maximum benefit for all treatment arms. Secondary outcomes related to efficacy 

included the proportion of baseline in CST at other time points and mean change in BCVA 

over the entire 24 weeks of follow-up. The proportion of eyes with the following macular 

edema characteristics also were calculated over follow-up: “improvement”, ≥20% reduction 

in macular thickness (or normalization of macular thickness even if there is <20% 

reduction), and “resolution”, defined as normalization of the macular thickness to less than 2 

standard deviations above normative mean for the standardized OCT assessment (i.e. < 

260μm). The need for further injections, both assigned and non-assigned, was evaluated. 

Safety outcomes focused primarily on the risk of IOP elevation to the ≥24 mm Hg and ≥30 

mm Hg thresholds, to ≥10 mm Hg from baseline during follow-up, and the use of IOP-

reducing medication. Need for glaucoma or cataract surgery, severe vision loss (≥15 

standard letters), hypotony (IOP <6 mm Hg), and immediate complications from injections 

were evaluated.
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Visual acuity examiners and members of the Reading Center that graded the OCT images 

were masked to study treatment and were trained and certified to perform these evaluations. 

Participants, treating clinicians, and coordinators were not masked.

Sample Size Determination:

Central subfield retinal thickness was modeled on the log scale in order to adjust for 

skewness in the data and to provide estimates of the proportion of baseline. A Bonferroni 

correction was applied to the type I error for the primary outcome to account for the 

multiplicity of the pairwise comparisons between the three treatment groups, i.e. a type I 

error of 0.01667 was allocated for each comparison. The sample size was selected to provide 

a minimum of 90% power for the superiority hypotheses (intravitreal triamcinolone injection 

and dexamethasone implant superior to periocular injection) and 80% power for the non-

inferiority hypothesis (intravitreal dexamethasone implant non-inferior to intravitreal 

triamcinolone injection). We assumed that the standard deviation of the log transformation 

of retinal thickness was 0.33, 25% of individuals would have bilateral macular edema with a 

correlation between eyes of 0.40, and 10% losses to follow-up. The sample size required for 

the non-inferiority hypothesis dictated the final sample size for the trial.

For the first two superiority hypotheses and based on the assumptions above, a sample size 

of 267 (89 per arm) provided 98% power to detect a greater reduction in retinal thickness 

from 25% for periocular injection to 40% for intravitreal injection or dexamethasone implant 

on the log scale, i.e., difference in log change in retinal thickness of log(0.6) vs. log(0.75), 

with a two-sided type I error rate of 0.01667. For the third hypothesis, a non-inferiority 

margin of 10% was selected based on previous research indicating that the threshold for 

reproducibility of OCT evaluation of retinal thickness is 10% and that a 20% change is 

associated with meaningful changes in visual acuity.21 Based upon these assumptions, a 

sample size of 89 independent eyes per treatment group provided 80% power to demonstrate 

non-inferiority of the intravitreal dexamethasone implant as compared to intravitreal 

triamcinolone injection with a one-sided type I error rate of 0.01667. We would reject the 

null hypothesis of inferiority if the upper bound of the 96.7% confidence interval of the 

difference in log retinal change from baseline at 8 weeks for the dexamethasone implant et 

minus intravitreal triamcinolone acetonide was less than 0.15 (log[0.7] - log[0.6]) or 

equivalently if the ratio of the proportion of baseline for the two groups was less than 1.16 

(0.7/0.6). A test of superiority would be performed for those visits that demonstrated non-

inferiority.

A single interim analysis was scheduled to occur at the first regularly scheduled Data Safety 

and Monitoring Committee (DSMC) meeting after at least 50% of the information had been 

collected. An O’Brien-Fleming spending function was used to determine the type I error 

threshold, 0.00132, corresponding to actual data collection level of 60%, for the interim 

analysis. This threshold translates to a two-sided 99.87% confidence interval. In order to be 

conservative, the evaluation of the non-inferiority hypothesis was based upon this two-sided 

99.87% confidence interval (i.e. a type I error rate of 0.00066 for the one-sided test).
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Statistical Analysis:

Analyses were conducted “as randomized” and included all available data from all eyes that 

were identified as being eligible at the time of randomization regardless of treatment 

actually received. Longitudinal analyses of continuous outcomes were performed using 

mixed effects models with a saturated mean structure (including indicators for time, 

treatment group, and treatment time interactions). An unstructured covariance structure was 

used to account for the longitudinal, within eye correlation and a random intercept was used 

to account for between eye correlations in patients with bilateral disease. Due to skewness in 

the data, retinal thickness (the primary outcome) was measured on the log scale; hence, the 

interpretation of the parameters is on the relative scale: proportion of baseline for within-

treatment measurements and the ratio of proportion of baseline for between-treatment 

measurements. The percent reduction was calculated as 1 minus the proportion of baseline 

times 100. The proportion of eyes with ≥20% improvement retinal thickness, resolution of 

macular edema, and use of IOP reducing medication was modeled using generalized 

estimating equations with a saturated means model and an unstructured correlation to model 

the longitudinal within- eye correlation. The bootstrap was used to account for the 

correlation between eyes of the same patient. Cox proportional hazards models with a 

random intercept to account for between-eye correlation were used to assess the time from 

randomization to ocular events, e.g. IOP elevation ≥24 mm Hg or BCVA decrease of 15 or 

more letters.

The MUST Research Group Statistical Analysis Committee (see Credit Roster, Appendix 1, 

available at http://aaojournal.org) conducted all analyses for the POINT trial. Robust 

standard errors were computed for all models. The type I error threshold for the primary 

hypotheses was 0.00132, the threshold established for the interim analysis after accounting 

for a Bonferroni correction for pairwise comparisons. All other confidence intervals and p-

values are reported using a two-sided type I error rate of 0.05 and are not adjusted for 

multiple comparisons. Statistical analyses were performed using SAS (SAS/STAT User’s 

Guide, Version 9.2; SAS, Inc., Cary NC) and R (The R Project for Statistical Computing, 

Version 3.3.1, available at: http://www.r-project.org).

Results

Characteristics at Enrollment:

Between June 2015 and July 2017, 192 patients (235 eyes with uveitic macular edema) were 

enrolled. In July 2017, enrollment was halted after a DSMC review concluded that the 

stopping criteria for all three of the primary hypotheses (superiority of both intravitreal 

therapies vs periocular therapy and non-inferiority of the intravitreal dexamethasone implant 

vs intravitreal triamcinolone at 8 weeks) had been met at the pre-planned interim analysis. 

Since no safety concerns were identified, patients that were already enrolled continued 

follow-up until the 24-week visit as originally planned in order to obtain additional data for 

comparisons at 12-, 20-, and 24-weeks. Baseline demographic and clinical characteristics at 

the time of randomization are summarized by treatment group (Table 1). The characteristics 

were distributed similarly across the three treatment groups with the exception of the 

presence of active uveitis and baseline BCVA. Patients in the intravitreal triamcinolone 
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group were more likely to have active uveitis (83% of eyes) than the intravitreal 

dexamethasone implant group (72% of eyes) or the periocular triamcinolone group (65% of 

eyes). Eyes assigned to the periocular triamcinolone group had slightly better BCVA at 

baseline compared to the other treatment groups numerically, although the differences were 

neither statistically nor clinically significant. Fluorescein angiographic leakage was similar 

among the three groups: 78%, 78%, and 82% of eyes had leakage involving the entire 

central macular subfield in the periocular triamcinolone, intravitreal triamcinolone, and 

intravitreal dexamethasone implant groups, respectively.

In the periocular triamcinolone acetonide, intravitreal triamcinolone acetonide, and 

intravitreal dexamethasone implant groups, 73 (99%), 79 (96%), and 78 (99%) eyes 

respectively, received their assigned treatment at baseline (Figure 1, Table 2). Losses to 

follow-up were low (≤5%) among all treatment groups. 185 patients (227 eyes with macular 

edema) completed the 8-week visit (74, 77, and 76 eyes in the periocular, intravitreal 

triamcinolone, and intravitreal dexamethasone implant groups, respectively). Sixty-three 

patients (97%) in the periocular group, 62 patients (98%) in the intravitreal triamcinolone 

group, and 61 patients (95%) in the intravitreal dexamethasone implant group completed the 

24-week visit.

Administration of assigned and non-assigned treatments are summarized in Table 2. Overall, 

in the periocular treatment group, 36 eyes received second injections (one at week 4) with 

four eyes receiving a total of three injections and one eye receiving four injections. In the 

intravitreal triamcinolone group, 38 eyes received second injections (one at week 4) with 

eight, two, and one eyes going on to receive a 3rd, 4th, or 5th injection, respectively. In the 

intravitreal dexamethasone implant group, 44 eyes had repeat injections of intravitreal 

dexamethasone implants with three eyes receiving a 3rd injection. Retreatments with non-

assigned treatments (i.e. treatment crossovers) were most common in the periocular 

triamcinolone group with 30 eyes receiving one of the intravitreal treatments as compared to 

six eyes assigned to intravitreal triamcinolone receiving intravitreal dexamethasone implants 

and four eyes assigned to dexamethasone implant receiving periocular triamcinolone 

injections. All of the non-assigned treatments were received after the week 8 assessment 

except for two eyes in which the intravitreal dexamethasone implant was placed in eyes 

assigned to receive periocular injections at the week 4 visit.

Relative Change in Central Subfield Thickness:

Overall, the CST improved compared to baseline at all follow-up visits for all treatment 

groups (p <0.0001, Table 3, Figure 2, Figure 3 available at http://aaojournal.org). At the 8-

week visit, all three treatment groups demonstrated significant reductions in the CST relative 

to baseline (PropBL: 0.77, 0.61, 0.54 for periocular triamcinolone acetonide (PTA), 

intravitreal triamcinolone acetonide (ITA), and intravitreal dexamethasone implant (IDI), 

respectively, which translates to percent reductions of 23%, 39%, 46%). Both intravitreal 

triamcinolone (PropBL ITA/PropBL PTA, 99.87% Confidence Interval [CI]: 0.79, 0.65–

0.96) and the dexamethasone implant (PropBL IDI/PropBL PTA, 99.87% CI: 0.69, 0.56–

0.86) were superior to periocular triamcinolone (p <0.0001, ratios <1 indicate larger 
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reductions for the intravitreal treatments). These patterns were evident at the 4-week visit 

but were attenuated at later visits.

The dexamethasone implant was non-inferior to intravitreal triamcinolone at the 8-week visit 

(PropBL IDI/PropBL ITA, 99.87% CI: 0.88, 0.71–1.08). Since non-inferiority was 

established, a test for superiority was performed (p=0.035). However, the difference did not 

achieve statistical significance at the interim analysis threshold (0.00132), as demonstrated 

by the fact that the 99.87% CI included 1, or at the original Bonferroni-adjusted threshold 

(0.0167). At all other visits, the differences between the two therapies was smaller; however, 

non-inferiority was only established at week 24 without evidence of superiority (p=0.39).

Additional Macular Edema Outcomes:

Intravitreal triamcinolone and the intravitreal dexamethasone implant were superior to 

periocular triamcinolone for improvement of the uveitic macular edema at all follow-up time 

points except at the 24- week visit (Figure 4a and Table 4 available at http://aaojournal.org). 

Similarly, both intravitreal treatment groups had higher proportions of eyes with resolution 

of uveitic macular edema when compared to the periocular treatment group at each follow-

up visit through the 8-week visit (Figure 4b and Table 4 available at http://aaojournal.org). 

There were no significant differences in the proportion of eyes with improvement in or 

resolution of macular edema for the dexamethasone implant group versus the intravitreal 

triamcinolone group.

Changes in Visual Acuity:

Best-corrected visual acuity improved in all treatment groups throughout follow-up (Table 5, 

top, Figure 5 available at http://aaojournal.org). Both intravitreal treatment groups had 

statistically significantly greater improvements (approximately 4 to 7 letters better) in BCVA 

from baseline relative to the periocular treatment group during the initial treatment period 

(4- and 8-weeks) and at the end of the follow-up period (5 letters at 24-weeks, Table 5, 

bottom). The difference in BCVA improvement between the intravitreal treatment groups 

was not clinically or statistically significantly different at any point during follow-up.

Intraocular Pressure over Follow-up Time:

Intraocular pressures events are summarized as absolute thresholds (≥24 mm Hg [Figure 6a], 

≥30 mm Hg, or <6 mm Hg) and as a ≥10 mm Hg change from baseline (Table 6 available at 

http://aaojournal.org). Compared to periocular triamcinolone, the risk of having an IOP ≥24 

mm Hg (Hazard ratio [HR], 95%CI: 2.52, 1.29,−4.91) or an IOP ≥10 mm Hg from baseline 

(HR, 95%CI: 2.85, 1.30–6.28) was higher for the intravitreal dexamethasone implant. 

Compared to periocular triamcinolone, the risk of having an IOP ≥24 mm Hg (HR, 95%CI: 

1.83, 0.91– 3.65) or an IOP elevation ≥ 10 mm Hg from baseline (HR, 95%CI: 1.92, 0.86–

4.29) was higher for intravitreal triamcinolone. The risks of having an IOP ≥ 24 mm Hg or 

an IOP elevation from baseline of ≥ 10 mm Hg and did not differ significantly between the 

intravitreal dexamethasone implant vs intravitreal triamcinolone groups. The number of eyes 

with IOP elevation ≥ 30 mm Hg was low in all three groups (4, 5, and 3 for the periocular 

triamcinolone, intravitreal triamcinolone, and dexamethasone implant, respectively), with no 

significant differences in the risk among the groups. There were no significant differences in 
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the use of IOP medications between the three treatment groups at any time (p ≥0.14, Figure 

6b). The proportion of eyes treated with IOP medications increased steadily throughout 

follow-up from 22% at randomization to 32% at 8-weeks (Change from BL [Δ], 95% Cl: 

11%, 6%−16%) and 39% at 24-weeks (Δ, 95% Cl: 17%, ll%−24%).

Other Ocular Complications:

One eye from a patient in the periocular treatment group received a new diagnosis of 

glaucoma (1/69 eyes without glaucoma at baseline, 1%). There were no IOP-lowering 

surgeries and no cataract surgeries during the study. Transient hypotony and loss of BCVA 

≥15 letters were infrequent for all treatment groups (Table 6, available at http://

aaojournal.org).

Immediate complications after injections also were low for all treatment groups. Four eyes 

in the intravitreal triamcinolone group (4/79, 5%) required anterior chamber paracentesis as 

a result of IOP elevation immediately after the injection. Two eyes (1/78 [1%] in the 

dexamethasone implant group and 1/73 [1%] in the periocular group) had a vitreous 

hemorrhage. The vitreous hemorrhage in the eye assigned to the periocular group occurred 

at the week 12 visit after receiving an intravitreal triamcinolone injection. Another eye in the 

periocular group had a retinal tear (1/73, 1%), which was a result of a scleral breach and 

subretinal deposition of corticosteroid. There were no cases of retinal detachment and one 

case of sterile endophthalmitis in the periocular group.

Discussion

Although there is a substantial body of literature reporting the efficacy of periocular 

triamcinolone, intravitreal triamcinolone, and the intravitreal dexamethasone implant in the 

treatment of uveitic macular edema, there have been no previous head-to- head comparisons 

of these three commonly used therapies. Because uveitic macular edema represents a 

significant cause of ocular morbidity and remains a leading cause of visual impairment, 

having comparative data from a randomized trial with an objective and masked primary 

outcome measure is essential to understanding which regional corticosteroid offers the 

optimal balance of efficacy and safety in the management of these patients.

In the POINT Trial, eyes in all three treatment arms had improvements in macular edema on 

OCT throughout the follow-up period and the results in each group were comparable to 

previous publications investigating the effectiveness of periocular triamcinolone13–18,22–24, 

intravitreal triamcinolone13,17,18,25–31, and the dexamethasone implant20,32–36 individually. 

At the 8-week visit, both intravitreal treatment groups had significantly greater 

improvements in CST on OCT from baseline when compared with the periocular treatment 

group. In addition, treatment with the intravitreal dexamethasone implant met criteria for 

non-inferiority compared to treatment with intravitreal triamcinolone acetonide at the 8-

week visit. Both intravitreal treatments had significantly higher proportions of eyes with 

≥20% improvement and resolution of uveitic macular edema when compared to the 

periocular group starting at the 4-week visit and continuing until the 12-week visit. The 

difference was attenuated at 24 weeks likely due to the fact that approximately one-third of 

eyes in the periocular group receiving intravitreal corticosteroid therapy during follow-up. 
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These findings suggest that both intravitreal triamcinolone and the dexamethasone implant 

are superior to periocular triamcinolone in both speed of improvement/resolution and 

sustainability of effect. Our primary outcome was an anatomical one, reduction in macular 

thickness on OCT, as decreases in macular thickness among eyes with uveitic macular 

edema have been demonstrated to reflect visual acuity improvement. Our definition of 

improvement in macular edema, a 20% reduction in macular thickness, was chosen as 

previous work showed it optimized the correlation with improvement in BCVA.21 In the 

MUST Trial, both resolution of macular edema and improvement in macular edema were 

associated with a 10-letter (2-line) improvement in BCVA, whereas failure to improve was 

not, and worsening thickness was associated with a decline in BCVA.10,21

All treatment groups demonstrated improvement in BCVA compared to baseline BCVA. At 

the 8-week primary outcome visit, eyes in both intravitreal groups had significantly greater 

visual improvement from the baseline examination compared to eyes in the periocular group. 

However, the estimates of the differences may be inflated since numerically the periocular 

group had slightly better BCVA at baseline and therefore and less potential for improvement 

due to this ceiling effect; however the differences were neither statistically nor clinically 

significant. There was no significant difference in the improvement in BCVA from baseline 

between intravitreal triamcinolone and dexamethasone implant groups at any follow-up visit. 

Taken together, the retinal thickness and BCVA data suggest that although all three regional 

corticosteroids are effective in treating uveitic macular edema, treatment via the intravitreal 

approach is superior to that of the periocular approach regardless of the type of 

corticosteroid utilized.

There was a suggestion of superiority of the intravitreal dexamethasone implant compared to 

intravitreal triamcinolone at the 8-week visit (PropBL IDI/PropBL ITA: 88, p=0.035). The 

results, however, were not statistically significant at 8 weeks due to the strict significance 

criterion imposed by adjustments made for multiple comparisons and stopping early 

(0.00132) and were not significant at any other visit including the 12- week visit. 

Nonetheless, there are biologically plausible reasons for this observation. The 

dexamethasone implant is designed to release an initial burst of dexamethasone followed by 

a lower steady state release as compared to a single initial burst for intravitreal 

triamcinolone, which might account for the differences observed at 8 weeks. As such, the 

dexamethasone implant might perform better earlier on (e.g. the 4- and 8- week visits vs the 

12-week visit).37 The relative decrease in performance for the intravitreal dexamethasone 

implant at the 12-week visit compared to the intravitreal triamcinolone group was 

unexpected as preliminary data suggested that the peak effect for the intravitreal 

dexamethasone implant would occur later than that of intravitreal triamcinolone. Therefore, 

participants in the intravitreal triamcinolone group were allowed second injections at 8 

weeks, four weeks earlier than in the dexamethasone implant group. These data suggest that 

the lifespan of the intravitreal dexamethasone implant is shorter than originally thought and 

that earlier retreatment may be necessary. Nevertheless, the dexamethasone implant appears 

at least as good as intravitreal triamcinolone (i.e. “non-inferior”), and there is a suggestion 

that it might be slightly better at 8 weeks.
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Side effects of intravitreal corticosteroid therapies tended to be higher than with periocular 

corticosteroid treatment, although the risks were not significantly different between the 

intravitreal corticosteroid groups. The risks were comparable to the reported literature for 

intravitreal triamcinolone,25,26,29,38–43 but higher than those reported in the HURON Trial 

for the dexamethasone implant20. Our eligibility criteria were broad in terms of ocular 

hypertension and glaucoma, which likely allowed for patients at greater risk for IOP 

elevation to participate in POINT relative to HURON (which excluded patients with a 

history of IOP elevation due to corticosteroids). Regardless of the inclusion of higher risk 

patients, the development of severe IOP elevations was uncommon in our study. There were 

no eyes that required glaucoma surgery and only one eye developed newly diagnosed 

glaucoma. Other adverse events such as hypotony and BCVA decrease of ≥15 letters were 

low for all treatment groups. These data support the safety of all three types of regional 

corticosteroid therapies.

The strengths of this study are that it provides a randomized comparative trial of the three 

most commonly used regional corticosteroid therapies for treating uveitic macular edema. 

Eyes with any anatomic type of uveitis (active or inactive), and with macular edema both 

with and without subretinal fluid or cysts, angiographic leakage, and epiretinal membrane 

were eligible as were patients with a history of glaucoma (as long as it was controlled), 

which allow for broad generalization of our results. The primary outcome was objective and 

measured in a masked fashion. Furthermore, there were very few non-assigned treatments 

prior to the primary outcome visit and very few losses to follow-up or missing data. The 

study was stopped early at a pre-planned interim analysis, which could have affected our 

results by overestimating the effect of treatment; however, the magnitude of any potential 

overestimation appears to be small in randomized trials with defined, statistically based 

stopping criteria as in the POINT Trial.44

Nonetheless, there are several limitations. Due to differing pharmacokinetics of the three 

treatments, the protocol allowed second injections at different time points and changes of 

treatment from periocular triamcinolone to intravitreal triamcinolone and from intravitreal 

triamcinolone to the dexamethasone implant. Because 41% of eyes assigned to periocular 

treatment received intravitreal treatment and 7% of eyes assigned to intravitreal 

triamcinolone received the dexamethasone implant, interpretation of the comparative results 

beyond the 8-week, primary outcome visit becomes more difficult, and convergence of 

success rates (as was observed) might be expected. The trial evaluated the three shorter-

acting (vs the fluocinolone acetonide implant) regional corticosteroid injections in use at the 

time of its inception. Corticosteroid implants in development for uveitis (e.g. fluocinolone 

acetonide implants, such as Medidur™, pSivida Corporation, Watertown, MA and Iluvien®, 

Alimera Sciences, Alpharetta, GA) were not included due to the need to limit the number of 

treatments included in the trial and the lack of sufficient data on the safety and efficacy of 

these emerging therapies for uveitic macular edema. Additional research will be needed to 

evaluate their relative effectiveness compared to the treatments investigated in the POINT 

Trial. Noncorticosteroid regional therapies, such as anti-VEGF antibodies and intravitreal 

methotrexate, used for treating macular edema were not included in this study, but are being 

evaluated in another MUST Research Group randomized clinical trial, the Macular Edema 

Ranibizumab v. Intravitreal anti-inflammatory Therapy (MERIT) Trial. The study duration 
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was relatively short (24 weeks), which limited the ability to detect adverse events requiring 

time to develop (e.g. incident cataract, cataract progression, incident glaucoma) and to 

evaluate the rates of recurrence of uveitic macular edema in each treatment group. In 

addition, the trial was stopped early which limits the power to address secondary hypotheses 

(e.g. superiority of the intravitreal dexamethasone implant and subgroup analyses). 

Nevertheless, the POINT Trial provides evidence to guide the utilization of the most 

commonly used regional corticosteroid injections for uveitic macular edema.

In summary, both intravitreal triamcinolone acetonide and the dexamethasone implant were 

superior to periocular triamcinolone acetonide for the treatment of uveitic macular edema 

with modestly greater rates of mild IOP elevation. These data suggest that intravitreal 

therapy may be the preferred initial therapy for uveitic macular edema. Intravitreal 

dexamethasone implant was judged non-inferior to intravitreal triamcinolone at the 8-week 

visit, with the potential to be better, although it did not have a lower risk of IOP elevation 

than intravitreal triamcinolone as was originally expected.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
CONSORT diagram of the POINT trial.
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Figure 2. 
Change in retinal thickness at the central subfield measured by optical coherence 

tomography at each visit by treatment group.
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Figure 3. 
Retinal thickness at the central subfield measured by optical coherence tomography at each 

visit by treatment group.
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Figure 4. 
Proportion of eyes with improvement (a) and resolution (b) in macular edema at each visit 

for periocular triamcinolone (dashed line, circle), intravitreal triamcinolone (solid line, 

triangle) and dexamethasone implant (staggered line, square).
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Figure 5. 
Best-corrected visual acuity at each visit by treatment group.
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Figure 6. 
Intraocular pressure (IOP) (a) and use of IOP medication (b) at each visit for periocular 

triamcinolone (dashed line, circle), intravitreal triamcinolone (solid line, triangle) and 

dexamethasone implant (staggered line, square).
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Table 1.

Demographic and clinical characteristics at randomization by treatment group.

Assigned Treatment

Characteristic Periocular Intravitreal Dexamethasone

Person-level (Randomized individuals) 65 63 64

Age at enrollment (years), Median (Range) 55 (22, 87) 56 (18, 86) 55 (19, 85)

Male, N (%) 26 (40%) 23 (37%) 24 (38%)

Race/Ethnicity, N (%)

  White 46 (71%) 37 (59%) 39 (61%)

  Hispanic 1 (2%) 3 (5%) 5 (8%)

  Black 11 (17%) 19 (30%) 17 (27%)

  Other 7 (11%) 4 (6%) 3 (5%)

Smoking, N (%)

  Current 9 (14%) 13 (21%) 9 (14%)

  Former 15 (23%) 13 (21%) 20 (31%)

  Never 41 (63%) 37 (59%) 35 (55%)

Bilateral uveitis, N (%) 49(75%) 51 (81%) 47 (73%)

Bilateral macular edema, N (%) 9 (14%) 19 (30%) 15 (23%)

On systemic medications*, N (%) 24 (37%) 23 (37%) 23 (36%)

Primary uveitis diagnosis†, N (%)

  Anterior 11 (17%) 8 (13%) 10 (16%)

  Anterior/Intermediate 13 (20%) 7 (11%) 14 (22%)

  Intermediate 17 (26%) 14 (22%) 15 (23%)

  Posterior 13 (20%) 15 (24%) 9 (14%)

  Panuveitis 11 (17%) 19 (30%) 16 (25%)

Any uveitis associated systemic disease, N (%) 14 (22%) 15 (24%) 12 (19%)

Duration of uveitis (years), Median (Range) 3.5 (0.0, 24.4) 3.5 (0.0, 36.1) 4.5 (0.0, 30.2)

Eye-level (Eligible eyes) 74 82 79

Intraocular pressure (mm Hg): Median (Range) 14 (6, 22) 14 (7, 21) 13 (6, 20)

Cup to disc ratio: Median (Range) 0.2 (0.0, 0.8) 0.3 (0.0, 0.8) 0.3 (0.0, 0.8)

VA (standard letters): Median (Range) 68 (25, 91) 63 (13, 88) 64 (23, 86)

Snellen equivalent 20/44 20/55 20/53

VA worse than 20/40, N (%) 43 (58%) 60 (73%) 50 (63%)

Active uveitis, N (%) 48 (65%) 68 (83%) 57 (72%)

Aphakic or pseudophakic, N (%) 36 (49%) 47 (57%) 46 (58%)

Glaucoma, N (%) 5 (7%) 11 (13%) 8 (10%)

Prior treatment, N (%)

 Periocular 36 (49%) 31 (38%) 37 (47%)

 Intravitreal 22 (30%) 22 (27%) 24 (30%)
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Assigned Treatment

Characteristic Periocular Intravitreal Dexamethasone

 Ozurdex 8 (11%) 11 (13%) 13 (16%)

 Retisert 6 (8%) 4 (5%) 6 (8%)

 IOP lowering medications 16 (22%) 16 (20%) 19 (24%)

 IOP lowering surgery 9 (12%) 5 (6%) 12 (15%)

OCT characteristics

Retinal thickness at the center subfield, Median (Range) 438 (278, 922) 485 (236, 824) 449 (243, 1300)

Cystoid spaces, N (%) 70 (95%) 76 (95%) 77 (97%)

Subretinal fluid, N (%) 29 (39%) 41 (51%) 28 (35%)

FA leakage central subfield, N (%)

 None (No ML) 2 (3%) 2 (3%) 3 (4%)

 Partial (0 < ML < 0.44 DA) 14 (19%) 16 (20%) 11 (14%)

 Complete (0.44 DA) 57 (78%) 62 (78%) 62 (82%)

*
Baseline form data does not confirm systemic therapy for two patients in systemic therapy strata.

†
The categories represent the location of the primary diagnosis and are mutually exclusive.

N = number; % = percent; IOP = intraocular pressure; VA = visual acuity; OCT = optical coherence tomography; ML = macular leakage; DA = 
disk area.

Ophthalmology. Author manuscript; available in PMC 2020 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

et al. Page 30

table 2.

Assigned and non-assigned treatments for uveitic macular edema by treatment group.

Assigned treatment

Number of Eyes with Periocular
(N=74 eyes)

Intravitreal
(N=82 eyes)

Dexamethasone
(N=79 eyes)

Assigned Treatments Received*

 1st injection 73 79 78

 2nd injection 36 38 44

 3rd injection 4 8 3

 4th injection 1 2 0

 5th injection 0 1 0

Non-Assigned Treatments Received†

Periocular

 1st injection n/a 0 4

Intravitreal

 1st injection 24 n/a 0

 2nd injection 3 n/a 0

Dexamethasone

 1st injection 6 6 n/a

*
All assigned treatments were received according to the protocol schedule except for 2 eyes (1 periocular and 1 intravitreal) that received their 

second injection at the week 4 visit.

†
All non-assignment treatment were received after the week 8 assessment (the primary outcome) except for 2 eyes that were assigned to receive 

periocular injections but received a dexamethasone pellet at the week 4 visit.

N = number; n/a = not applicable.
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table 3.

Proportion of baseline retinal thickness at each visit by treatment group. Values less than one indicate a 

decrease in retinal thickness with lower values indicating greater decreases.

Proportion of Baseline within Each Treatment Group*

Estimate (99.87%Confidence interval)† P-value

Periocular Intravitreal Dexamethasone

Week 4 0.78 (0.69, 0.89) <0.0001 0.58 (0.50, 0.66) <0.0001 0.56 (0.48, 0.65) <0.0001

Week 8 0.77 (0.67, 0.89) <0.0001 0.61 (0.53, 0.70) <0.0001 0.54 (0.46, 0.63) <0.0001

Week 12 0.75 (0.64, 0.86) <0.0001 0.61 (0.54, 0.69) <0.0001 0.63 (0.53, 0.75) <0.0001

Week 24 0.68 (0.59, 0.79) <0.0001 0.64 (0.56, 0.74) <0.0001 0.61 (0.52, 0.71) <0.0001

Ratio of the Proportion of Baseline between Treatment Groups

Estimate (99.87%Confidence interval)† P-value

Superiority Hypotheses Non-inferiority Hypothesis‡

Intravitreal/
Periocular

Dexamethasone/
Periocular

Dexamethasone/
Intravitreal

Week 4 0.73 (0.61, 0.88) <0.0001 0.71 (0.59, 0.86) <0.0001 0.97 (0.80, 1.18) n/a

Week 8 0.79 (0.65, 0.96) <0.0001 0.69 (0.56, 0.86) <0.0001 0.88 (0.71, 1.08) n/a

Week 12 0.82 (0.67, 0.98) 0.0003 0.84 (0.67, 1.06) 0.012 1.03 (0.84, 1.27) n/a

Week 24 0.95 (0.77, 1.16) 0.35 0.89 (0.72, 1.10) 0.07 0.94 (0.77, 1.16) n/a

*
The percent decline from baseline is 100*(1-proportion of baseline). For example, there is a 23% decrease for periocular, a 39% decrease for 

intravitreal, and a 46% decrease for dexamethasone at week 8.

†
The two-sided type I error threshold was 0.00132 since recruitment was halted after the single pre-planned interim analysis.

‡
Non-inferiority is evaluated by comparing the upper limit of the 99.87% confidence interval with the pre-defined non-inferiority margin as 

opposed to p-values, which translates to a one-sided test with a type I error rate of 0.00066. The non-inferiority margin for the comparison between 
dexamethasone and intravitreal treatment was 1.16, i.e. dexamethasone is considered non-inferior if the upper boundary of the 99.87% confidence 
interval is less than 1.16.
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Table 5.

Change in best-corrected visual acuity (based on standard letters) at each visit by treatment group.

Change from Baseline within Treatment Group*

Estimate (95% Confidence interval) P-value

Periocular Intravitreal Dexamethasone

Week 4 2.78 (0.20, 5.36) 0.034 10.14 (7.59, 12.69) <0.0001 7.28 (4.45, 10.10) <0.0001

Week 8 4.37 (1.86, 6.89) 0.0007 9.70 (7.26, 12.13) <0.0001 9.53 (7.01, 12.05) <0.0001

Week 12 4.67 (2.14, 7.21) 0.0003 10.43 (7.67, 13.18) <0.0001 7.24 (4.34, 10.14) <0.0001

Week 20 5.17 (1.89, 8.46) 0.002 9.88 (6.72, 13.04) <0.0001 7.67 (5.23, 10.11) <0.0001

Week 24 4.07 (0.64, 7.51) 0.020 9.60 (6.87, 12.34) <0.0001 9.21 (6.62, 11.80) <0.0001

Difference in Change from Baseline between Treatment Groups*

Estimate (95% Confidence interval) P-value

Intravitreal - Periocular Dexamethasone - Periocular Dexamethasone Intravitreal

Week 4 7.36 (3.74, 10.98) <0.0001 4.49 (0.67, 8.31) 0.021 −2.86 (−6.66, 0.94) 0.14

Week 8 5.32 (1.82, 8.82) 0.003 5.16 (1.60, 8.72) 0.004 3.34, 3.67−( 0.16ࢤ ) 0.93

Week 12 5.75 (2.01, 9.49) 0.003 2.57 (−1.28, 6.42) 0.19 0.81, 7.19−( 3.19ࢤ ) 0.12

Week 20 4.71 (0.16, 9.26) 0.042 2.50 (−1.59, 6.58) 0.23 1.78, 6.20−( 2.21ࢤ ) 0.28

Week 24 5.53 (1.14, 9.92) 0.013 5.14 (0.84, 9.44) 0.019 3.37, 4.16−( 0.40ࢤ ) 0.84

*
An improvement of 15 letters (3 lines) corresponds to halving of the visual angle.
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