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Abstract

Background: The purpose of this study is to describe outcomes with in-office postoperative use of the
dexamethasone intracanalicular insert for control of postoperative inflammation following cataract
surgery when administered in the office on the first postoperative day.

Methods: Data from consecutive patients undergoing uncomplicated femtosecond-assisted
phacoemulsification were retrospectively drawn from electronic health records. All eyes received in-
office placement of a single dexamethasone insert into the inferior punctum of the operative eye on the
first postoperative day. Pain was graded as none/mild/moderate/severe and anterior chamber cells and
flare were graded using the Standardization of Uveitis Nomenclature Working Group’s standardized
schema preoperatively and 1 day, 1-2 weeks, and 6-8 weeks postoperatively. Intraocular pressure
(IOP) data, as well as adverse events, were also recorded at all time points.

Results: Overall, data from 17 eyes of 12 patients were included in this analysis. All eyes had modest
amounts of cells and flare in the anterior chamber on the first postoperative day before
dexamethasone insert placement. By the week 1-2 visit (mean 12 days postoperatively) and again at the
week 6-8 visit (mean 51 days postoperatively), no eyes had any cells or flare (0%). The insert was
visualized in all eyes at week 1-2 and had dissolved completely in 16/17 eyes (94.1%) by week 6-8. No
clinically significant IOP elevations occurred in any eyes and mean IOP was significantly reduced
throughout follow-up.

Conclusions: Real-world experience with the dexamethasone intracanalicular insert placed in-office on
the first postoperative day following cataract surgery is consistent with findings from previous clinical
trials and demonstrated that the therapy safely and effectively controlled postoperative inflammation
in combination with topical NSAID therapy. This product offers surgeons the opportunity to optimize
adherence with anti-inflammatory therapy, while reducing patients’ postoperative topical therapy
burden, after cataract surgery.
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Background are prescribed for infection prophylaxis in more than half of
cataract cases in the US [11]. Adding to the complexity of a 3-
drug dosing regimen 1is the variable-dose taper of
corticosteroids over time. Regimen complexity has been
associated with poor adherence to topical ophthalmic therapy
[12-17]. An adherence study of patients undergoing cataract
surgery who were prescribed topical prednisolone and
gentamicin five times daily for 14 days revealed that most

Ocular inflammation — characterized by the presence of cells
and/or flare in the anterior chamber — is nearly ubiquitous
following cataract surgery, occurring in 95% or more of eyes
with or without perioperative anti-inflammatory prophylaxis as
soon as the first postoperative day [1]. Consequences of
iatrogenic inflammation include pain [2-4], increased

intraocular pressure, the formation of anterior and posterior iris patients were sub-optimally adherent; half of patients were less

synechiae [5-7], and pQStoperatiye cystoid maculgr edema  hap 50% adherent with all doses and only 5% administered at
(CME) [8,9], all of which contribute to patient discomfort, jaaqt75% of prescribed doses [18].

delayed recovery, and reduced visual outcomes [9,10].
Recently, the United States Food and Drug Administration

approved 2 sustained-release formulations of dexamethasone
for control of postoperative inflammation and pain following
cataract surgery. One is a suspension intended for intraocular
administration at the time of surgery (Dexycu, dexamethasone

Perioperative anti-inflammatory therapy, consisting of topical
corticosteroids, topical non-steroidal anti-inflammatory drugs
(NSAIDs), or both, is routinely prescribed for patients
undergoing cataract surgery [11]. Concurrent topical antibiotics
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517 pg, EyePoint Pharmaceuticals, Watertown, MA), while the
other is an intracanalicular insert (Dextenza, dexamethasone
0.4 mg, Ocular Therapeutix, Bedford, MA). These therapeutic
options are surgeon-administered and obviate the need for
patient adherence.

In their phase 3 registry trials, the dexamethasone products
described above were administered in the operating room at the
completion of surgery [19-21]. In this report, we describe the
effects of the dexamethasone 0.4 mg intracanalicular insert
(Dextenza) when placed in the office setting on the first
postoperative day on postsurgical inflammation and intraocular
pressure (IOP) in a series of patients undergoing routine
elective cataract surgery.

Methods

This was a retrospective analysis of existing health records.
The protocol for data collection was reviewed and approved by
the Western Institutional Review Board (WIRB) ethics
committee on 12 December 2019, and a waiver of consent was
granted.

Subjects were consecutive adults age 18 years or older with
visually significant cataract undergoing elective femtosecond
laser-assisted cataract extraction by a single surgeon between
July and September 2019 with in-office placement of a
dexamethasone 0.4 mg intracanalicular insert on the first
postoperative day. Subjects were excluded if any intraoperative
complications occurred or if the dexamethasone insert was not
administered on the first postoperative day.

The surgical procedure included standard use of the
femtosecond laser for creation of the corneal incision, anterior
capsulorhexis, and lens fragmentation, followed by standard
phacoemulsification for lens nucleus removal, irrigation/
aspiration of residual cortex, and intraocular lens implantation.
All eyes received a single dexamethasone insert, a
polyethelene glycol hydrogel rod impregnated with 0.4 mg of
preservative-free dexamethasone, conjugated with fluorescein
for visualization, that is inserted through the punctum into the
canaliculus where is self-anchors by swelling upon hydration
and dissolves over time with sustained and tapered delivery of
dexamethasone for up to 30 days [19]. It can be inserted
preoperatively, intraoperatively, or postoperatively at surgeons’
discretion. In the current study, the dexamethasone insert was
placed in the inferior punctum of the operated eye, as per the
product’s instructions for use [22],at the completion of the
postoperative day 1 visit. The insert was positioned just below
the level of the punctal opening, and 1-2 drops of artificial
tears were instilled to hydrate the insert. Proper positioning of
the insert was confirmed by visual inspection at the slit-lamp
immediately after placing and at each postoperative visit
thereafter using blue light illumination. All subjects received a
standardized periocular medical regimen consisting of
hypochlorous acid spray twice daily to the eyelids beginning 2
weeks before and continuing 2 weeks after surgery, as well as
bromfenac and besifloxacin each dosed twice daily beginning 3
days before surgery and continuing until postoperative day 42.
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Data collected from the electronic health records of
consecutive  eligible subjects included demographic
information, ocular history, and intraocular pressure (IOP)
preoperatively, surgical complications intraoperatively, and
visualization of the insert, IOP, presence of anterior chamber
cell or flare, the need for additional therapy for pain or
inflammation management beyond the routine postoperative
regimen, and adverse events on postoperative day 1, week 1-2,
and week 6-8, as well as the number and nature of issues raised
by patients via phone calls between scheduled visits. Insert
visualization was scored dichotomously as present or absent
based on inspection of the punctum/canaliculus at the slit-
lamp. Intraocular pressure was measured using Goldmann
tonometry. Anterior chamber cell and flare were quantified
using the Standardization of Uveitis Nomenclature Working
Group’s standardized grading schema (cell graded as 0, 0.5+,
or 1-4+; flare graded as 0 or 1-4+) [23].

The primary efficacy outcome was resolution of anterior
chamber cells and flare. Secondary outcomes included adverse
events, IOP elevations>10 mmHg above baseline IOP at any of
the 3 postoperative visits, the proportion of eyes requiring
additional anti-inflammatory therapy beyond the routine
regimen, and the incidence and nature of between-visit patient-
reported issues. Analysis of data was limited to descriptive
statistics. As no hypotheses were being tested, no formal power
or sample size calculations were performed a priori.

Results

Table 1. Demographic and baseline data for the study sample (n=17
eyes, n=12 subjects).

Parameter Value
Subject-level (n=12)

Age (yr), mean (SE) 71.2(1.7)
Ethnicity (% Caucasian) 100
Gender, n (%)

Male 7 (58.3)
Female 5(41.7)
Eye-level (n=17)

Operative eye, n (%)

Right eye 10 (58.8)
Left eye 7(41.2)
Preoperative logMAR BCVA, mean (SE) 0.54 (0.09)
Preoperative IOP (mmHg), mean (SE) 18.9 (0.6)
Proportion of eyes with cell present at baseline (%) 0
Proportion of eyes with flare present at baseline (%) 0

"BCVA: Best-Corrected Visual Acuity; 10OP: Intraocular Pressure; logMAR:
logarithm of the Minimum Angle of Resolution; SE: Standard Error.
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Data were collected from cataract surgery in 17 eyes of 12
subjects. Demographic and baseline data are given in Table 1.
Subjects’ average age was 71.2 (standard error 1.7) years, all
were Caucasian, and males slightly outnumbered females (7
males, 5 females). Ten right eyes and 7 left eyes were operated
upon.

All eyes underwent uncomplicated femtosecond-assisted
phacoemulsification. The dexamethasone insert was placed in-
office at the completion of the postoperative day 1 visit without
complication in all 17 eyes. The insert was visualized at the
week 1-2 visit in all eyes and was completely resorbed in all
but 1 eye (16/17; 94.1%) by the week 6-8 visit (Table 2).

Table 2. Anterior chamber cell and flare data at each postoperative
time point (n=17 eyes).

Day 1 ‘1"_’2“" Week 6-8
Days since surgery, mean (SE) 1(0) 12 (1) 51 (3)
Anterior chamber cell, n (%)
Any 17 (100) 0(0) 0(0)
0.5+ 16 (94.1) | 0(0) 0(0)
1+ 1(5.9) 0(0) 0 (0)
Anterior chamber flare, n (%)
Any 17 (100) | 0(0) 0(0)
1+ 16 (94.1) | 0(0) 0 (0)
2+ 1(5.9) 0 (0) 0(0)
"SE: Standard Error

Cell and flare data are given in Table 2. No eyes had any cell
or flare preoperatively. On postoperative day 1, 94.1% of eyes
(16/17) had 0.5+ cell (1-5 cells per high-power field) and 5.9%
(1/17) had 1+ cell (6-15 cells per high-power field) in the
anterior chamber. Similarly, 94.1% of eyes (16/17) had 1+ flare
(faint) and 5.9% (1/17) had 2+ flare (moderate with iris/lens
details clear). The same eye had 1+ cell and 2+ flare. By week
1-2, and also at week 6-8, no eyes had any discernable anterior
chamber cells (0/17) or flare (0/17) (Table 2).

£
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Figure 1. Mean IOP at each time point (n=17 eyes). Mean IOP was
significantly reduced (p<0.0033 at all time points).
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No eyes experienced an IOP elevation of>10 mmHg from
baseline at any postoperative time point. Mean IOP at baseline
(Figure 1) was 18.9 (0.6) mmHg and was significantly lower at
postoperative day 1 (17.7 [0.6] mmHg; p=0.0032), week 1-2
(18.1 [0.5] mmHg; p=0.0032), and week 6-8 (18.0 [0.5]
mmHg; p=0.0025). The maximum rise in IOP from
preoperatively to peak postoperative IOP was 2.0 mmHg in a
single eye.

Best-corrected visual acuity improved in all eyes from
preoperatively to the final postoperative visit, from a mean of
0.54 (0.09) logMAR to a mean of 0.08 (0.06) logMAR
(p<0.00101). All but 2 eyes achieved final BCVA of 20/20; the
remaining 2 eyes of the same patient with a history of bilateral
traumatic optic neuropathy each had preoperative BVCA
20/400 [1.3 logMAR]) and each achieved final BCVA of
20/100.

No adverse events related to surgery or the dexamethasone
insert were noted at any visits. Three patients reported a total
of five adverse events via phone between visits (Table 3). Each
of these 3 patients reported foreign body sensation, one each
on postoperative day 1 (after returning home from the
postoperative day 1 visit at which the insert was placed), day
24, and day 27. In all 3 cases, artificial tears were
recommended. The patient with foreign body sensation on the
day of insertion called back the next day with persistent
symptoms, was seen in the office, and found to have minor
extrusion of the insert through the punctum; this was
repositioned without complication at the slit-lamp with
resolution of symptoms. The remaining two cases of foreign
body sensation resolved with use of artificial tears. One of
these two patients called back two weeks later (postoperative
day 42) to report dryness in the operative eye that resolved
with increased use of artificial tears. No patients reported any
pain in the operative eye at any postoperative visit.

Discussion

In this series of 17 eyes undergoing routine cataract surgery, in-
office intracanalicular administration of the dexamethasone 0.4
mg insert on postoperative day 1, in combination with topical
NSAID and antibiotic use, resulted in resolution of anterior
chamber cells and flare by postoperative weeks 1-2 with
excellent visual rehabilitation and no adverse effects on
intraocular pressure.

These results are consistent with the findings of three phase 3
clinical studies evaluating the effect of the Dextenza
intracanalicular dexamethasone insert on anterior chamber
cells following cataract surgery. In these studies, patients
undergoing elective cataract surgery were administered either
the dexamethasone insert or an inert vehicle immediately
following surgery in the operating room; eyes receiving the
active dexamethasone insert were consistently more likely to
have absence of cells at day 14 compared to vehicle
(33.1%-52.3% of dexamethasone eyes and 14.5%-31.3% of
vehicle eyes; differences significant in 2 of 3 studies) [19,20].
The higher rate of cell clearance in the current study (100% by
Week 1-2 [average 12 days postoperatively]) may be related to
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the addition of postoperative topical NSAID therapy in our
series; NSAIDs were not used routinely in the phase 3 studies.

Table 3. Adverse events reported by phone.

. Postoperative | Nature of . .
Subject Day of Event | Event Intervention Resolution
24 FBS Artificial tears Resolved
11
42 Dryness Artificial tears Resolved
14 28 FBS Artificial tears Resolved
1 FBS Artificial tears Did not resolve
15 Patient evaluated;
2 FBS ratient evaualed | pesolved
insert repositioned
"FBS: Foreign Body Sensation

The insert was well tolerated by most patients. Overall, 3
patients reported 5 episodes of foreign body sensation or
dryness all but one of which resolved with conservative
measures; the relationship of these events to the insert cannot
be established as the nature of the events are common
following cataract surgery without insert placement. An
unscheduled patient visit was only necessary in 1 case (1/17,
5.9%); the issue was symptomatic migration of the insert
shortly after administration and was easily remedied by
repositioning the insert. This rate is consistent with prior
reports of problem-based unscheduled visit rates following
cataract surgery in the range of 3%-4% [24]. No clinically
significant IOP elevations were seen in this series. In phase 3
studies, the incidence of IOP elevations>10 mmHg ranged
from 4.4%-6.8% in dexamethasone eyes and 3.6%-5.0% in
control eyes; almost all IOP elevations occurred within the first
2 days postoperatively and were attributed to the surgical
procedure rather than the dexamethasone insert [19,20]. In this
study, IOP was significantly reduced at every postoperative
point, consistent with known effects of phacoemulsification on
IOP [25,26].

The dexamethasone insert is also approved for the control of
postoperative pain. No patients in this study reported any pain
at any postoperative visit, including the first postoperative day,
thus precluding assessment of pain control in this sample.

The development of surgeon-administered sustained-delivery
corticosteroid formulations addresses important unmet needs
for perioperative cataract surgery therapy. Perhaps most
importantly, the need for patient adherence to self-dosing of a
tapering steroid eye drop regimen is eliminated. This is
impactful for several reasons. Not only are many doses of
perioperative anti-inflammatory therapy and antimicrobial
therapy not administered by patients as prescribed [18], the
doses that are administered are often done so incorrectly. Up to
92% of postoperative anti-inflammatory eye drop instillations
are performed incorrectly (missing the eye, delivering the
wrong dose, contact between the bottle and the ocular surface)
[27].Direct ocular trauma related to contact between the bottle
tip and the eye can result in conjunctival and corneal abrasions
in nearly 70% of elderly patients [28] (the population typically
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undergoing cataract surgery) which can predispose to wound
leakage and postoperative infection [29].

Dropless cataract surgery is an emerging concept in the modern
era as a means of improving outcomes and the patient
experience overall by reducing or eliminating the need for
patient administration of anti-inflammatory and antimicrobial
therapy in the perioperative cataract surgery period [30,31].
Eliminating multiple drops per day from multiple bottles for
multiple weeks has several potential benefits. In addition to the
adherence issues discussed above, a drop-free postoperative
course spares the ocular surface exposure to the preservatives
in eye drop formulation, which can make ocular surface
disease worse [32-34]. Of note, both of the dexamethasone
sustained release formulations are preservative-free [22,35].
Combined with emerging evidence supporting the greater
efficacy of intraoperative intracameral antibiotics over
postoperative topical antibiotics in preventing postoperative
endophthalmitis [36-38],the option of surgeon-administered
anti-inflammatory and antimicrobial therapy moves the
cataract surgery patient experience one step closer to a drop-
free postoperative course.

This is the first real-world study of which we are aware
describing clinical outcomes of the dexamethasone
intracanalicular insert placed in-office during the postoperative
period around cataract surgery. As such, it complements the
results of clinical trials summarized above and provides
additional insight into the use of this product in routine clinical
practice outside the narrow constraints of registry trials and
administered at a different time than in these clinical trials (in-
office on the first postoperative day versus end-of-surgery on
the surgical day). The small sample size is a limitation of the
study; the possibility of selection bias was mitigated by
enrolling consecutive subjects within a narrow enrollment
window. The lack of a control group is also a limitation. As
this precluded masking of the investigator when grading
anterior chamber cell and flare, effort was made to minimize
subjectivity by utilizing a well-validated anterior chamber cell
and flare grading schema developed by the Standardization of
Uveitis Nomenclature Working Group [23] and used in the
landmark NIH-funded Multicenter Uveitis Steroid Treatment
(MUST) trial [39].

Conclusion

In summary, real-world experience with the dexamethasone
intracanalicular insert placed in-office on the first postoperative
day following cataract surgery demonstrated that the therapy
safely and effectively controlled postoperative inflammation in
combination with topical NSAID therapy. This product offers
surgeons the opportunity to optimize adherence with anti-
inflammatory therapy, while reducing patients’ postoperative
topical therapy burden, after cataract surgery.
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