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Purpose: To compare clinical outcomes and patient preference for the dexamethasone intracanalicular insert (DEX) versus topical 
loteprednol (LOT) or olopatadine (OLO) for the treatment of allergic conjunctivitis in a real-world model of allergen exposure.
Methods: This was a prospective comparative trial. Adults with testing-confirmed bilateral allergic conjunctivitis received DEX in the 
more symptomatic eye and either LOT 2 times daily or OLO once daily for 30 days in the fellow eye. The primary outcome was 
patient preference for treatment. Clinical outcomes included ocular itching and hyperemia, lid swelling, and watering/tearing. Safety 
outcomes included intraocular pressure (IOP).
Results: Thirty patients participated and completed the study. All received DEX in the eye with worse symptoms and 15 received 
LOT and the other 15 received OLO in the other eye. Patients preferred DEX (10/15; 66.7%) over LOT (4/15; 26.7%), with one patient 
having no preference (p = 0.0103). Patients had no preference between DEX (8/15; 53.3%) and OLO (6/15; 40%), with one patient 
having no preference (p = 0.1044). In the DEX/LOT cohort, ocular itching and hyperemia improved more with DEX than LOT 
(p ≤ 0.009), while in the DEX/OLO cohort, the DEX eyes showed greater improvement in conjunctival hyperemia (p < 0.0001) but not 
itching (p = 0.074). No between-group differences were seen in eyelid swelling or tearing/watering in either cohort. Mean change in 
IOP was similar between the DEX and LOT eyes (p = 0.4921), and mean IOP rose more in the DEX eyes than the OLO eyes (by 
<1 mmHg; p = 0.0403).
Conclusion: Overall, this real-world study demonstrated that the dexamethasone intracanalicular insert was as effective as a topical 
antihistamine/mast cell stabilizer and more effective than topical steroids in relieving the signs and symptoms of allergic conjunctivitis. 
This insert should be considered as an alternative to topical therapy for the treatment of allergic conjunctivitis.
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Introduction
Allergic conjunctivitis is a common cause of ocular itching, conjunctival hyperemia, and watering and can be triggered by 
both seasonal and perennial allergens. Its prevalence has been estimated at up to 40%.1 The condition negatively impacts 
quality of life and work productivity.2

The pathophysiology of allergic conjunctivitis involves immune responses mediated by histamine and mast cells.3 

Treatment consists of antihistamines for immediate relief and mast-cell stabilizers for long-term control. Corticosteroids 
can be used for short periods to manage acute flares but safety issues such as elevated intraocular pressure (IOP) and 
cataract formation limit long-term use.3 Recently, Dextenza, a 0.4 mg dexamethasone intracanalicular insert (Ocular 
Therapeutix, Bedford, MA) has been approved for the treatment of ocular itching associated with allergic conjunctivitis; 
it is also approved for the treatment of ocular inflammation and pain following ocular surgery.4 The dexamethasone 
intracanalicular insert is a rod-shaped depot of 0.4 mg preservative-free dexamethasone encapsulated within polyethylene 
glycol-based hydrogel that expands after contact with fluid to occlude the punctum and secure its placement.5 Fluorescein 
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is conjugated to the hydrogel to enable visualization. The insert delivers a sustained and tapered dose of dexamethasone 
to the ocular surface for up to 30 days and resorbs completely.5,6

In Phase 2 and 3 clinical trials, the dexamethasone insert relieved ocular itching associated with allergic conjunctivitis 
more effectively than placebo when evaluated using a modified conjunctival allergen challenge model.7,8 To date, no 
real-world studies have evaluated the insert’s effectiveness in managing signs and symptoms of clinical allergic 
conjunctivitis, nor have any studies included comparisons to other treatments for allergic eye disease. We have conducted 
a randomized trial comparing the dexamethasone insert to loteprednol—a topical corticosteroid—and to olopatadine—a 
topical antihistamine/mast cell stabilizer—in reducing the signs and symptoms of allergic conjunctivitis.

Methods
This was a prospective, randomized, active-controlled clinical trial. The trial was registered at ClinicalTrials.gov 
(NCT04708821) on January 14, 2021, and the protocol and consent form were reviewed and approved by the Advarra 
institutional review board on May 5, 2021. All subjects provided written consent to participate. The trial was conducted in 
accordance with the tenets of the Declaration of Helsinki. The investigators will consider appropriate requests for data sharing.

Eligible subjects were adults aged 18 years or older with best-corrected visual acuity (BCVA) ≥50 ETDRS letters 
(Snellen equivalent 20/100) in both eyes. All subjects had a history of bilateral ocular allergic symptoms. Key exclusion 
criteria included concurrent use of anti-inflammatory medications (including systemic, inhaled, or nasal steroids; ocular 
or topical nonsteroidal anti-inflammatory agents [NSAIDs]; and immunotherapeutic agents), use of systemic antihista-
mines or decongestants, lid scrubs for lid disease, or monoamine oxidase inhibitors, any abnormalities of the punctum 
that would prevent proper insertion of the implant, as well as any contraindications to study medications.

At a screening visit, potential subjects underwent an ocular examination that included assessment of BCVA, external and 
slit lamp evaluation of the anterior segment and ocular adnexa, and intraocular pressure (IOP) by Goldmann tonometry. Ocular 
hyperemia was graded by the investigator on a 0–4 scale (none, mild, moderate, severe, extremely severe) and eyelid swelling 
on a 0–3 scale (none, mild, moderate, severe). After slit lamp exam was completed, patients underwent allergy testing with 
DoctoRx’s Allergy Formula Ocular Allergy Diagnostic System (OADS). Patient-reported outcomes included subjective 
grading of ocular and nasal allergy symptoms including itching using a 9-point scale 0–4 in 0.5 increments from none to 
incapacitating, as well as watering/tearing using a 5-point scale 0–4 from none to extremely severe. A visual analog scale 
(VAS) consisting of a 100-mm line (0 = absent, 100 = maximal) was utilized to assess pain, photophobia, blurred vision, and 
lacrimation; subscores were summed for a total symptom score (TSS) ranging from 0 to 400.

Qualifying subjects attended a treatment visit within 2 weeks; all assessments described above except ocular allergy 
testing were repeated. Also, the Eye Allergy Patient Impact Questionnaire (EAPIQ) was administered. This validated 
instrument assessed the severity of ocular allergy symptoms, treatment, impact of symptoms on daily activities and 
emotions, and satisfaction with therapy;9,10 the latter section was not administered at the treatment visit. Following these 
assessments, subjects received the dexamethasone intracanalicular insert (the DEX group) in the self-reported most 
symptomatic eye and either the corticosteroid loteprednol 0.2% (Alrex, Alcon, the LOT group) 2 times daily or the 
antihistamine/mast cell stabilizer olopatadine (Pazeo, Alcon, the OLO group) once daily in the fellow eye for 30 days. 
The treatment assigned to the fellow eye was alternated between LOT and OLO 1:1. After insertion, DEX position was 
assessed by slit lamp examination. Adherence with topical therapy was assessed by the use of a patient dosing diary. 
Subjects were re-evaluated at days 3, 8, 15, and 30. BCVA, IOP, Slit lamp examination, patient grading of ocular and 
nasal symptoms, and TSS were assessed at every visit. Additionally at Day 30, the satisfaction section of the EAPIQ was 
administered using a 6-point Likert scale (very satisfied to very dissatisfied), as was treatment preference using a 5-point 
Likert scale (no preference, moderately or much preferred either treatment; “moderately” and “much” preferred were 
collapsed to “preferred” for analysis). Rescue therapy with topical steroids was available for uncontrolled symptoms.

The primary outcome was patient-reported treatment preference for self-administered versus physician-administered 
therapy at Day 30. Secondary outcomes included mean ocular hyperemia and itching scores, proportion of eyes with 
eyelid swelling and tearing/watering, rate of rescue therapy, mean change in TSS and IOP, and the incidence and severity 
of adverse events. Various types of data were collected in this study, for each data type the most appropriate analysis 
methods were used. Treatment preference was analyzed using binomial tests. Ocular hyperemia and itching scores were 
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analyzed using the Wilcoxon Signed Rank test. Eyelid swelling and tearing/watering was analyzed using McNemar Chi- 
Squared. TSS and IOP were analyzed using repeated measures analysis of variance. There were no observations of 
incidences of rescue therapy or adverse events; no analysis was performed. No formal power analysis was undertaken; 
instead, a sample size adequate to estimate the primary outcome was selected based on recent similar studies.11–13

Results
Thirty subjects participated in this study; all subjects completed the study. All received DEX in the self-reported most 
symptomatic eye, and 15 received LOT and the other 15 received OLO in the fellow eye. Baseline demographic data for 
the study sample are given in Table 1; no clinically significant differences were noted between the 2 comparator groups at 
baseline.

Preference and Satisfaction Results
Overall, patients expressed a significant preference for the DEX insert over topical therapy, with 18/30 (60%) preferring DEX, 
10/30 (33.3%) preferring topical therapy, and 2/30 (6.7%) having no preference (p = 0.0029; Figure 1). Within specific topical 
comparators, patients significantly preferred DEX over LOT: 10/15 (66.6%) preferred DEX, 4/15 (26.7%) preferred LOT, and 
1/15 (6.7%) had no preference (p = 0.0103; Figure 1). In contrast, there was no clear preference between DEX and OLO: 8/15 
(53.3%) preferred DEX, 6/15 (40%) preferred OLO, and 1/15 (6.7%) had no preference (p = 0.1044; Figure 1). Satisfaction 
with therapy was closely related to treatment preference (Table 2). Patients reported higher satisfaction scores related to 
allergy symptoms with DEX over LOT (p = 0.0241) but not DEX over OLO (p = 0.2931); similarly, satisfaction with the rate 
of symptom relief favored DEX over LOT (p = 0.0185) but not OLO (p = 0.6606).

Clinical Outcomes
The course of ocular itching (graded on a 0–4 scale) is shown in Figure 2. In the LOT cohort (Figure 2A), DEX-treated 
eyes improved continuously from a median baseline itching score of 2.5 to a median score of 0 at Days 15 and 30, while 
LOT-treated eyes plateaued on Day 3 with a median ocular itching score of 1.0 that persisted through the end of the study 
(p = 0.009 favoring DEX over LOT). In the OLO cohort (Figure 2B), itching scores improved from a median of 2.5 in 
both the DEX and OLO groups to 0 in both groups by Day 30 (p = 0.074).

The course of ocular hyperemia (also graded on a 0–4 scale) is shown in Figure 3. In the LOT cohort (Figure 3A), 
DEX-treated eyes improved from a median baseline hyperemia score of 2.0 to a median score of 1 at Day 30, while LOT- 
treated eyes showed no improvement from baseline at any on-treatment time point (p = 0.0004 favoring DEX). In the 
OLO cohort (Figure 3B), hyperemia scores in the DEX group improved from a median of 2.0 at baseline to 1.0 at every 
follow-up visit, while scores in the OLO group improved from 2.0 at baseline to a range from 1.0–2.0 throughout follow- 
up (p < 0.0001 favoring DEX).

Table 1 Demographic Data for the Study Sample by 
Comparator Group

LOT (N=15) OLO (N=15)

Age (yr), mean (SD) 55.6 (12.6) 56.3 (14.5)

Gender, n (%)

Female 6 (40) 11 (73.3)

Male 9 (60) 4 (26.7)

Ethnicity, n (%)

White 7 (46.7) 11 (73.3)

Black 8 (53.3) 4 (26.7)
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No between-group differences were seen in eyelid swelling or tearing/watering in either cohort (data not shown). The 
patient-level mean (SD) total symptom score improved significantly from 200 (84) at baseline to 90 (79) at every on- 
treatment visit (p ≤0.001) including at Day 30 (p < 0.0001).

No adverse events related to treatment were observed. No eyes required rescue therapy with topical steroids. Mean 
IOP (Table 3) was comparable between treatment groups in the LOT cohort (p = 0.4921) and slightly higher in the DEX 
group than the topical group in the OLO cohort (p = 0.0403).

Discussion
To our knowledge, this is the first real-world study of the dexamethasone intracanalicular insert for allergic conjunctivitis. 
Patients experienced greater improvements in signs and symptoms with the dexamethasone intracanalicular insert than 
with the topical steroid loteprednol and preferred the insert to topical therapy by more than a 2-to-1 margin. Conversely, 
outcomes were similar and no clear preference was demonstrated between the insert and the use of the topical 
antihistamine/mast cell stabilizer olopatadine.

Table 2 Patient Satisfaction with Allergy Symptoms and the Rate of Symptom Improvement by Study Cohort, n (%)

Allergy Symptoms Rate of Symptom Improvement

LOT Cohort OLO Cohort LOT Cohort OLO Cohort

DEX 
(N=15)

LOT 
(N=15)

DEX 
(N=14*)

OLO 
(N=15)

DEX 
(N=15)

LOT 
(N=15)

DEX 
(N=14*)

OLO 
(N=15)

Very satisfied 12 (80) 6 (40) 11 (71.4) 11 (73.3) 12 (80) 7 (46.7) 8 (57.1) 9 (60)

Somewhat satisfied 2 (13.3) 5 (33.3) 1 (7.1) 3 (20) 2 (13.3) 4 (26.7) 2 (14.3) 1 (6.7)

Satisfied 1 (6.7) 1 (6.7) 2 (14.3) 0 1 (6.7) 1 (6.7) 4 (28.6) 3 (30)

Dissatisfied 0 0 0 0 0 0 0 0

Somewhat dissatisfied 0 3 (20) 0 1 (6.7) 0 3 (20) 0 0

Very dissatisfied 0 0 0 0 0 0 0 0

Significance (P) 0.0241 0.2931 0.0185 0.6606

Note: *Data missing for one subject.

Figure 1 Patient treatment preferences for DEX versus topical therapies LOT and OLO assessed at Day 30.
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Statistical differences in signs and symptoms of allergic conjunctivitis favoring the dexamethasone insert over topical 
loteprednol therapy may be explained in several ways. First is the two drugs’ relative potency: dexamethasone is 
considered a highly potent corticosteroid while loteprednol is considered a weak corticosteroid.14 Second is differences in 
formulation. Solutions typically clear from the ocular surface within 15 minutes and suspensions within 2 hours.15 In 
contrast, the intracanalicular insert provides constant tapered delivery of dexamethasone over its ~30-day dosing period.6 

Consequently, the bioavailability of drug at the ocular surface is likely greater with the dexamethasone insert compared to 
the loteprednol solution. Regarding the strong preference expressed by patients for the dexamethasone insert over topical 
loteprednol, part may be explained by the superior efficacy of the insert over topical drops in relieving the signs and 
symptoms of ocular allergy, while part may be related to the freedom from self-administration of topical drops 2 times 
daily for 30 days (60 instillations).

In contrast, there was no significant difference in improvement of most signs and symptoms of allergic conjunctivitis, nor 
a strong preference by patients, between the dexamethasone insert and the topical antihistamine/mast cell stabilizer olopata-
dine (OLO). Changes in ocular itching, eyelid swelling, and tearing/watering were similar between treatment groups, while 
there was a significant difference favoring the dexamethasone insert in ocular hyperemia. This may be explained in part by 
differences in mechanism of action of these two drugs. Antihistamines and mast cell stabilizers directly target the specific form 

Figure 2 Median ocular itching score over time by study cohort and treatment groups. (A) LOT cohort; (B) OLO cohort. Error bars represent interquartile range.
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of inflammation underlying allergic conjunctivitis, while corticosteroids have a broader and nonspecific action on histamine- 
mediated inflammation. In addition, OLO is used once daily with a reduced drop burden. Given the different mechanism of 
action, a further study to evaluate the use of both medications together may be useful.

All treatments evaluated in this study were safe and well tolerated. No treatment-related adverse events were observed. Mean 
IOP rose more in DEX eyes than in OLO eyes, and while the difference was statistically significant (p = 0.0403), the magnitude 
of the difference—less than 1 mmHg at any time point—was clinically insignificant. There was no difference in mean IOP 
between the DEX and LOT groups and the maximum IOP rise from baseline was less than 1 mmHg in both treatment groups.

In addition to the benefits evaluated in this study, there are other potential benefits of sustained drug delivery for 
allergic conjunctivitis and other ocular conditions. For example, sustained drug delivery in glaucoma might overcome the 
well-described high rate of therapeutic nonadherence16–20 that leads to higher progression rates.16,17,21,22 Specific to 
steroid therapy, long-acting (up to 3 years) intraocular implants incorporating fluocinolone acetonide have significantly 
reduced the treatment burden associated with repeated intraocular injections of short-acting steroids for various posterior 
segment disorders.23,24 Also, a sustained release delivery system for steroids at the ocular surface is a critical step toward 
a drop-free postoperative experience for cataract patients which has been advocated in recent years as a means of 
improving surgical outcomes.25–28

Figure 3 Median ocular hyperemia score over time by study cohort and treatment groups. (A) LOT cohort; (B) OLO cohort. Error bars represent interquartile range.
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This study had several strengths related to its design. It was a prospective analysis. It was a real-world study seeking to 
characterize outcomes in a less rigidly defined study sample than is typical of large clinical trials. Also, it was a comparative 
study providing relative efficacy and safety data for therapies in common usage for the treatment of allergic conjunctivitis. 
Limitations include its small sample size and the inability for investigator masking given the need to confirm the placement of 
the dexamethasone insert at each visit. Also, patients were unmasked as they used topical medications in the non-insert eye. 
There is no reasonable basis for patient-related bias beyond being biased in favor of whichever drug made them feel better, 
which is the point of the study and the primary outcome. Lack of investigator masking could have introduced bias in the 
assessment of secondary outcomes. Selection of the worse eye for DEX therapy could have introduced a bias in that there was 
greater room for improvement in the worse eye, which would be in DEX’s favor. However, it could also be argued that the 
worse eye was less likely to achieve complete resolution of symptoms, which would be in the comparator’s favor.

Conclusion
Overall, this real-world study demonstrated that the dexamethasone intracanalicular insert was preferred over topical 
therapy and was as effective as a topical antihistamine/mast cell stabilizer and more effective than topical steroids in 
relieving the signs and symptoms of allergic conjunctivitis. This insert should be considered as an alternative to topical 
therapy for the treatment of allergic conjunctivitis. Larger head-to-head trials of therapies for allergic conjunctivitis can 
further clarify the roles of these agents in disease management.
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