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Abstract: Achieving a target intraocular pressure (IOP) in patients with ocular hypertension and open-angle glaucoma has many
barriers, some treatment specific and others patient specific. Nonadherence to IOP-lowering eyedrops is one of the major barriers to
effective glaucoma treatment. There is a wide range of patients who may benefit from non-topical treatment modalities such as
selective laser trabeculoplasty and sustained-release drug delivery, including those who face challenges with topical eyedrops, and
those who find benefit in independence from daily medication administration. Sustained-release drug delivery options for lowering
IOP include the bimatoprost intracameral implant 10 pg (Bim-I), a relatively new treatment option. This article provides expert
opinion on the use of the implant based on available literature, supplementary analysis of clinical trial data, and the experience of the
authors who have performed thousands of Bim-I administrations. A single administration of Bim-I has demonstrated the potential to
reduce IOP and the need for topical IOP-lowering medication for up to 2 years. Evidence suggests that the safety profile of the implant
is most favorable in patients with wide-open (Shaffer grade 4) angles. Recommendations regarding the administration procedure and
patient follow-up are provided. The objective of this expert opinion is to help optimize patient selection for Bim-I administration, the
implantation procedure, follow-up management, and clinical outcomes while minimizing and addressing potential complications.
Keywords: bimatoprost intracameral implant, Durysta, intraocular pressure, open-angle glaucoma, treatment outcome, patient
selection

Introduction
Open-angle glaucoma (OAG) is the most commonly diagnosed form of glaucoma worldwide.! Although OAG is not
always characterized by elevated intraocular pressure (IOP), IOP remains the only treatable risk factor for disease
progression and irreversible vision loss in patients with OAG or ocular hypertension (OHT).” Topical IOP-lowering
medications (eyedrops) and laser therapy (eg, selective laser trabeculoplasty [SLT]) are commonly used as first-line
treatment for OHT and OAG.> > The topical IOP-lowering medications that are most efficacious and most frequently
used in initial treatment are the prostaglandin analog/prostamide (PGA) medications.®” Although procedures such as
minimally invasive glaucoma surgery (MIGS) and minimally invasive bleb-forming surgery (MIBS) are typically
considered when medications and/or laser treatment fail or are not well tolerated, the glaucoma treatment paradigm is
starting to evolve towards a more proactive approach involving more procedural interventions.®

Newer treatment options in the form of sustained-release drug delivery platforms have emerged for patients who may
benefit from a modality other than eyedrops or laser therapy. Among these, the bimatoprost intracameral implant 10 pg
(Bim-I; Durysta®™; AbbVie, North Chicago, IL) was approved in 2020 by the US Food and Drug Administration (FDA)
for single administration in patients with OAG or OHT.>'® Bim-I is a small cylindrical implant (approximately 200 pm
in diameter and 1.1 mm in length) that is administered into the intracameral space with a single-use applicator.'’ The
implant is biodegradable and consists of 10 pg of bimatoprost in a matrix of poly-lactic acid and polylactic-co-glycolic
polymers.'' Bimatoprost is slowly released as the implant polymers biodegrade.'? Although the implant was designed to
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release drug over 3—4 months, there is evidence from randomized clinical trials and real-world studies suggesting
a longer duration of effect.'*?!' In some patients, the implant has been shown to reduce IOP for 2 years without the need
for additional IOP-lowering therapies.'>**

This article provides expert opinion on the use of the implant based on evidence from published studies, supple-
mentary analysis of clinical trial data, and the experience of the authors (C.B., J.B., I.P.S., S.S.S., and R.B.) who have
performed thousands of Bim-I implantations. The objective of this manuscript is to help optimize patient selection, the
implantation procedure, follow-up management, and clinical outcomes while minimizing and addressing potential

complications.

Evolution of Study Protocol Designs to Optimize Patient Outcomes

The clinical development program of Bim-I evolved to help optimize patient outcomes (Figure 1). In the prospective,
randomized, 20-month, multicenter, evaluator-masked, Phase 3 ARTEMIS studies (1 and 2),10’12 all patients received
a fixed regimen of three Bim-I administrations (once every 4 months). This fixed treatment regimen often led to
accumulation of implant remnants in the anterior chamber. Further, corneal adverse events were more frequent after
repeated administration of the implant, and their occurrence was thought to be related to the volume of accumulated
implant material in the iridocorneal angle.'' With the fixed 16-week dosing interval used in the study, 10.2% and 8.1% of
eyes treated with Bim-I exhibited >20% corneal endothelial cell density (CECD) loss (a threshold believed to be reliable
and clinically meaningful®®) during ARTEMIS 1 and ARTEMIS 2, respectively.'®'? As a result, the FDA approved the
implant for a single administration per eye.

ATHENA was a prospective, randomized, 24-month, multicenter, patient- and efficacy evaluator—masked, paired-eye,
phase 3 study comparing Bim-I with SLT.?* Considering the findings from the ARTEMIS studies, the ATHENA study
protocol was eventually amended from two fixed administrations 4 months apart to a flexible treatment regimen of two
administrations with a minimum retreatment interval of 4 months and a maximum of two administrations in a 12-month
period.** Overall, Bim-I met the primary endpoint of noninferiority to SLT in IOP change from baseline at 1, 4, and 6

[ Bim-I administered in a fixed regimen in study eyes [ Potential Bim-I retreatment in eligible study eyes
Week (unless annotated otherwise) Exit
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Figure | Improving clinical outcomes through study design. Only the Bim-I arm(s) of the studies are shown. Solid arrows indicate follow-up visits.
Abbreviations: Bim-I, bimatoprost intracameral implant; BL, baseline; D, day; M, month; W, week.
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months.*? The study also showed comparable efficacy and an improved safety profile with the flexible regimen compared
with the fixed regimen.”? The proportion of eyes with >20% CECD loss during the study was 7.1% with the flexible
regimen versus 9.0% with the fixed regimen.*?

TRITON is an ongoing, prospective, open-label, multicenter phase 3b study evaluating the duration of effect of Bim-1.%*
The study protocol allows up to three Bim-I administrations in a pro re nata, flexible regimen with a minimum retreatment
interval of 4 months and a maximum of two administrations in a 12-month period.** Results of an interim analysis have
been reported. In survival analysis using the interim dataset, the probability of not having required a second administration
or rescue treatment was 57.5% at day 360 and 33.4% at day 720, and the median time from the first implant administration
to requiring either a second implant administration or rescue treatment was 392 days.** The study results also showed
a lower incidence of >20% CECD loss in eyes with Shaffer grade 4 (5.4%) versus Shaffer grade 3 (15.6%) inferior angles,
as well as a trend for a lower incidence of >20% CECD loss in pseudophakic eyes (5.6%) compared with phakic eyes
(11.1%).%*

ARGOS was a prospective, observational, open-label, multicenter, 18-month, phase 4 study evaluating the effective-
ness and safety of a single Bim-I administration in real-world clinical settings.”! In contrast to the ARTEMIS,'*!'?
ATHENA,** and TRITON?** studies, the ARGOS study did not include a washout period before the baseline assessments;
thus, the baseline was a medicated baseline, and many patients discontinued their topical IOP-lowering medications at
the time of or after the implant administration. The proportion of primary eyes that had no new IOP-lowering medication
or procedure (“additional treatment”) after the implant administration was 88.6% at month 6 (primary endpoint) and
remained high at months 12 (83.7%) and 18 (77.7%).%' Among the 41 eyes that received additional treatment, the median
time to the first additional treatment was 17.6 months.>' Implant removal was required in 3 of 340 implant-treated eyes
(0.9%) because of corneal edema or endothelial cell loss.?!

Patient Selection
Clinical trial findings and real-world evidence give us insight into how to optimize the outcomes of Bim-I treatment.

Patient Characteristics

Eliciting adherence issues can be difficult. Patients often try to please their physician or may be embarrassed to state their
issues, and care providers may be subject to time constraints. Nonetheless, identifying adherence issues and under-
standing the reasons underlying nonadherence are key to individualizing and optimizing treatment.>> Patients who
struggle with topical therapy (eyedrops) because of forgetfulness, tolerability issues, complexity of the prescribed
regimen, or comorbidities hindering self-administration of eyedrops such as low vision or physical or cognitive
conditions®® may benefit from sustained-release implants such as Bim-I. Patients who find their topical treatment regimen
to be inconvenient may also benefit from Bim-I and independence from eyedrops. Any patient on a topical PGA may be
considered to be a potential candidate for Bim-I.

The reasons to treat patients with the implant that were identified in clinical studies are shown in Figure 2. The most
common reasons identified were related to topical medication side effects or to patient nonadherence to topical
medications for reasons including memory problems/forgetfulness and medication cost. In the clinical experience of
an author (C.B)., some patients who are doing well on topical drops may opt for Bim-I and independence from drops to
simplify their glaucoma management and gain peace of mind.

Baseline IOP as a Predictor of Response

The duration of effective IOP management with Bim-I varies among patients from a few months to 2 years,'*?*>**

and
identifying predictors of long-term IOP management with the implant could help guide the decision of whether to use
this treatment. In this regard, we conducted a post hoc analysis of data from the prospective, real-world ARGOS study to
identify factors associated with the need for additional IOP-lowering treatment (a new medication or procedure) after
Bim-I administration. Univariate Cox regression models of time to first additional IOP-lowering treatment were applied
using covariates of baseline IOP as a continuous variable, baseline IOP as a categorical variable (<25 mmHg or
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Reasons for Bim-l Use

ARGOS Study: Real-World Bim-l Use

38.5% Intolerance to daily topical treatment (ocular surface disease)
23.5% Noncompliance with daily topical treatment
9.7% Uncontrolled IOP on maximally tolerated medical therapy
8.5% Uncontrolled IOP post SLT
5.3% Patient does not want to undergo incisional glaucoma surgery
4.7% Patient is unsuitable for topical drop therapy
1.5% Intolerance due to allergies
8.2% Other

Reasons for Inadequate Management on Topical IOP-Lowering Medication

ATHENA Study TRITON Study (Interim Dataset)

44.3% Memory loss?® 45.6% Memory loss?®

38.3%  Tolerability, or fear of potential side effects 31.1% Intolerant/side effects of drop therapies
6.0% Physical inability to administer the medication 6.8% Physical inability to instill eye drops

11.5%  Other 16.6% Other

Figure 2 Reasons unrelated to efficacy for inadequate IOP management with topical medications and reasons for using Bim-I as identified in clinical studies of the implant. In
each study, investigators selected reasons from among options that were available on the case report form. Data shown are the percentage of eyes treated with Bim-I for
each reason in the ARGOS study,2I and the percentage of patients whose Bim-I-treated study eye was inadequately managed with topical IOP-lowering medication for each
reason in the ATHENA?? and TRITON?* studies. The most common “other” reasons in the TRITON study were the cost of topical medications and nonadherence to
topical medications. *Forgetfulness could be categorized as memory loss.

Abbreviations: Bim-I, bimatoprost intracameral implant; SLT, selective laser trabeculoplasty.

>25 mmHg), sex (male or female), change in IOP from baseline at 12 weeks, number of IOP-lowering medications used
at baseline (0, 1, 2, or >3), and baseline lens status (phakic or pseudophakic) (Supplementary Material 1).

The results of the analysis showed that each increment of 1 mmHg in baseline IOP increased the risk of requiring
additional IOP-lowering treatment by 8% (hazard ratio [HR]: 1.08; 95% confidence interval [CI]: 1.02—-1.14), and
patients with a medicated baseline IOP <25 mmHg were less likely to require additional IOP-lowering treatment than
those with a medicated baseline IOP >25 mmHg (HR: 0.38; 95% CI: 0.15-0.98). None of the other factors evaluated
were significantly associated with the risk of needing additional treatment after Bim-I administration (Supplementary

Material 1). The longer duration of IOP management without added treatment provided by the implant in patients with
a lower baseline IOP may possibly be explained by physicians choosing to treat more aggressively when the baseline IOP
is higher. Patients who have a higher baseline IOP likely require a greater IOP reduction to achieve the target pressure,
and thus, may need additional treatment after the implant administration.

The degree of IOP reduction with Bim-I also may potentially be influenced by the baseline IOP. In a retrospective,
single-center study of 156 patients with OAG, those with a baseline IOP >21 mmHg were shown to experience a larger
IOP reduction (mean change from medicated baseline: —6.4 mmHg; p < 0.0001) than those with a baseline IOP
<21 mmHg (mean change from medicated baseline: +0.9 mmHg).'® However, a difference between groups in how the
implant was used likely caused or contributed to this difference in IOP lowering. In patients with baseline IOP
>21 mmHg, the implant was generally added to ongoing medication, whereas in patients with baseline IOP
<21 mmHg, the implant was typically used to replace 1 or more topical medications. The number of IOP-lowering
medications used by patients with baseline IOP <21 mmHg was significantly reduced from baseline at 6 months after the
Bim-I administration (mean change from baseline: —1.3; p < 0.0001), with no significant change in IOP."?
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Target IOP and Reduction in Medication Burden
In the ARGOS study, the mean medicated baseline IOP was 2 mmHg higher than the population’s mean target IOP
(15 mmHg). At 12 and 18 months after Bim-I administration, on average the target IOP was achieved (mean IOP of 15.3
and 15.0 mmHg, respectively). The mean medication count had decreased by 50% (from 1.8 to 0.9) and 44% (from 1.8 to
1.0), with 83.7% and 77.7% of eyes having added no new IOP-lowering treatment, at 12 and 18 months, respectively,
after the Bim-I administration.?' In 4 of 5 retrospective, real-world studies with 12-month data published to date, mean
IOP at 12 months mostly appeared in line with the aforementioned target, ranging from 13.3 to 16.3 mmHg.'® "% In the
real-world study by Sarkisian et al,'® mean IOP was 18.0 mmHg at 12 months. Whether baseline characteristics of the
study populations might explain the differences in mean IOP achieved in the studies is unclear as the level of detail
provided varies across studies.

Real-world studies of Bim-I use have shown that implant administration frequently is associated with a reduction in the
number of topical IOP-lowering medications used by patients. In fact, independence from eyedrop use can be a motivation

for patients to receive the implant. In the study reported by Teymoorian et al*°

in 197 eyes treated with Bim-I, the median
number of topical IOP-lowering medications used was one before the implant administration and zero at all timepoints
through 12 months of follow-up after the implant administration. All eyes that were being treated with a topical PGA
discontinued the PGA when the implant was administered. In the ARGOS study,”' the mean number of topical IOP-
lowering medications used was reduced from 1.8 at baseline to 0.9 at month 12 and 1.0 at month 18. Topical IOP-lowering
medications were frequently stopped at the time of the implant administration or tapered after the effects of the implant on

21
IOP were assessed.

Diagnosis and Stage of Disease
Bim-1 is currently indicated for lowering IOP in patients with OAG and OHT.?’ In published studies of the implant that

1012,15.18.22.24 o1 a]l'? of the participants were

provided details of the diagnosis of the participants, most (77% to 86%)
diagnosed with primary OAG. However, none of the studies with a mixed population of patients reported the efficacy of
Bim-I by diagnosis (type of OAG, or OAG vs OHT). It could be very informative to plan for such analyses in future
studies or to perform post hoc analyses of completed studies.

The ability of Bim-I to control IOP without need for additional treatment could also potentially be influenced by the
stage of glaucoma. Among the published real-world studies with information on glaucoma severity at baseline,'®'#2%
only the study by Choi et al'® analyzed the potential relationship between glaucoma severity (which was based on
International Classification of Diseases, Tenth Revision [ICD-10] codes documented at the initial study visit) and the
effectiveness of Bim-I treatment. In that study, patients with severe glaucoma (54% of the total study population) showed
a reduction in the number of IOP-lowering medications used at month 1 (p = 0.011) only, whereas the combined group of
patients with mild (11%) or moderate (30%) glaucoma showed a reduction in the number of IOP-lowering medications
used through 6 months (p < 0.0016)."® However, there was no significant difference in medication reduction between the
mild/moderate and severe glaucoma groups at any timepoint, and the apparent shorter duration of Bim-I’s effect in
reducing topical medication use in severe glaucoma may have resulted from different treatment goals for the patients
with severe glaucoma. Patients with severe disease may have a lower target IOP and need more intensive treatment or

earlier surgical intervention.

Angle Dimensions and Space for the Implant

Evaluation of the iridocorneal angle and iris configuration to determine whether there is space to accommodate the
implant without corneal touch is critical, because corneal contact of the implant could lead to endothelial cell loss.
During this evaluation, it is important to keep in mind that implants can swell during the initial phase of biodegradation
(weeks 2-28)."" Based on physician estimates of implant size relative to their initial size, approximately 40% of implants
swell during this period, with the estimated size of the swollen implants typically up to 150% of the initial size, and in
some cases, >200% of the initial size."' An open inferior iridocorneal angle with Shaffer grade >3 was required for

10,12,22,24,29

patient entry in the Bim-I clinical trials, and the product label contains a warning that Bim-I “should be used
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with caution in patients with narrow iridocorneal angles (Shaffer grade <3) or anatomical obstruction (eg, scarring) that
may prohibit settling in the inferior angle.”’

Although Bim-I can be used successfully in eyes with Shaffer grade 3 angles, there is evidence suggesting that the
safety profile of the implant is most favorable when the angle is wide open (Shaffer grade 4). The ATHENA?? and
interim TRITON?* clinical trial results demonstrated a reduced incidence of >20% endothelial cell loss in eyes with
Shaffer grade 4 angles (5.3%* and 5.4%>*) compared with eyes with Shaffer grade 3 angles (15.6%* and 15.6%°%).
Results of real-world studies that provided information about the Shaffer grade and/or lens status in Bim-I—treated eyes
have suggested that in clinical practice, the implant is usually used in patients with wide open angles. The proportion of
treated eyes with grade 4 angles was 64%?' and 84%,?" and the proportion of treated eyes that were pseudophakic was
64%,'7 67%,>" and 95%° in these studies.

A case was reported of a patient who developed microcystic corneal edema in one eye after bilateral Bim-I treatment.*”
The angle in the eye was open but had a steep iris configuration, causing the implant to be lodged between the cornea and the
iris. This case highlights the importance of evaluating the iris configuration when considering treatment with Bim-1. The
authors cautioned that “even in the presence of an open angle, a convex iris configuration or steep iris insertion could increase

the risk of complications following Bim-I implantation, particularly in phakic individuals.”*°

Race/Ethnicity

Most of the patients who were treated with Bim-I in the ATHENA?? and TRITON?* clinical trials were White (>75.8%)
or Black or African American (=15.0%), and outcomes by race were not reported. Similarly, the majority of patients in
the real-world studies'®2!""*® discussed above were White; Black, Asian, and Native American patients were also
included, and outcomes by race were not reported. However, we have now analyzed outcomes by race in the ARGOS
study. Patients in the ARGOS study were White (68.6%), Black or African American (18.6%), Asian (4.3%), “other”
race (0.5%), or did not report their race (8.1%). In a preplanned analysis based on observed values, the proportion of
Bim-I—treated primary eyes that had not received a new added IOP-lowering treatment at 12 and 18 months after the
implant administration, respectively, was 82.6% and 79.2% (White, N=144), 93.1% and 88.0% (Black or African
American, N=39), 100% and 71.4% (other [mostly Asian], N=10), and 70.0% and 60.0% (race not reported, N=17)
(AbbVie data on file). The high rate of effectiveness of Bim-I in Black or African American patients is encouraging, as
individuals of African descent have a higher prevalence of primary OAG and faster rate of progression compared with
individuals of European descent.®' There is also evidence suggesting a greater incidence and aggressiveness of OAG in

32,33

individuals who are Hispanic; thus, additional studies evaluating Bim-I outcomes in Black versus non-Black patients

and Hispanic versus non-Hispanic patients could be informative.

Age
There is some evidence that among adults with glaucoma, the risk of nonadherence to topical IOP-lowering treatment is
highest for younger patients and those who are very elderly.** Working-age patients who have a demanding work
schedule may be particularly inconvenienced by eyedrop use and prefer a drop-free treatment. On the other hand, elderly
patients are frequently polymedicated and most likely to have comorbidities that are barriers to eyedrop use,”® and may
also benefit from alternatives to eyedrops.

Mean age at baseline ranged from 62—63 years in the ARTEMIS,'*'? ATHENA,?* and TRITON?** clinical trials,
while it ranged from 7380 years in real-world studies.'®2'*® To our knowledge, no studies have evaluated the potential
impact of age on patient preferences for Bim-I treatment or on Bim-I’s effects.

Place in Treatment Algorithm

First-Line Option

Patients newly diagnosed with OAG/OHT potentially may benefit from Bim-I and freedom from eyedrop use. Some
treatment-naive patients were included in at least two real-world studies.'”' However, efficacy analyses in the subgroup
that used Bim-I as first-line treatment were not reported.
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Transition from Eyedrops to Bim-I

Real-world studies'®'”'*2!2® have suggested that the majority of patients (78.8%-94.9% in these studies) use eyedrops
before receiving Bim-I and require fewer eyedrops for IOP management after the implant administration. The mean
reduction from baseline in the number of topical medications used by patients in these studies'”'®?*2! ranged from 0.5 to
>1.0 at 12 months after Bim-I administration. In the ARGOS real-world study (with no washout), IOP-lowering
medications were sometimes tapered off gradually after the implant administration.’’ In contrast, in the single-site
study by Teymoorian et al,”° topical PGAs used at baseline were discontinued at implantation in all Bim I-treated eyes.

We performed a post hoc analysis of the interim TRITON study dataset>® to evaluate the effects of replacing topical
PGA monotherapy with Bim-I. Observed IOP data in the subset of patients who were on PGA monotherapy at screening
were analyzed at screening, at baseline after washout, and at 3 and 6 months after a single Bim-I administration. Data
from patients who received any additional IOP-lowering treatment after the Bim-I administration were excluded from
analysis. The results showed that Bim-I can replace one topical PGA and further reduce IOP for at least 6 months
(Figure 3). The mean (SD) change in IOP from screening was —1.7 (4.24) mmHg at 3 months after the Bim-I
administration (n=136; p < 0.001, paired t-test) and —1.3 (3.60) mmHg at 6 months after the Bim-I administration
(n=120; p < 0.001, paired z-test).

The authors have had success in stopping more than one class of topical medication at the time of implant
administration, with the realistic expectation that if necessary, medications can be restarted, or SLT can be considered
to achieve the desired target pressure. They suspect that in the cases where the implant successfully replaced more than
one topical medication, the patient may not have been properly administering the multiple medications, but additional
evaluations would be needed to confirm this hypothesis.

Efficacy After or Between SLT Treatments

Retrospective, real-world studies by Wong et al*® (n=118) and Teymoorian et al*® (n=197) indicated that a history of
prior SLT treatment did not affect the reductions in IOP or medication count from baseline observed following treatment
with Bim-I. Teymoorian et al*® further showed that Bim-I can be used between two cycles of SLT, with the aim of
keeping the patients off eyedrops. Prospective studies are needed to confirm these findings and draw definite conclusions.

30 -
25 1 24.9
)
I
€ ]
o 18.0
16.22
o 16.6°
15
10
Screening Baseline Month 3 Month 6
on pre-study PGA after washout after Bim-I after Bim-I
monotherapy (n=147) (n=136) (n=120)
(n =147)
Study Visit

Figure 3 |OP-lowering effect of Bim-I in the TRITON study (interim dataset analysis) in eyes that were treated with topical PGA monotherapy at screening, were washed
out before the Bim-I administration, and did not receive any added IOP-lowering treatment after the initial Bim-l administration. Mean * standard deviation data are shown.
%p < 0.001 vs screening (paired t-test).

Abbreviations: Bim-I, bimatoprost intracameral implant; IOP, intraocular pressure; PGA, prostaglandin analog.
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Efficacy After Glaucoma Surgery

In a real-world study reported by Bowers et al,>> Bim-I was effective in reducing the number of topical IOP-lowering
medications needed for IOP control in 41 eyes (in 31 patients) with a history of previous glaucoma surgery (incisional or
MIGS). The patients were followed for a mean of 30.4 weeks after receiving Bim-I, and at both month 6 and the last
available visit, the mean topical medication count was 1.2, compared with 1.9 at baseline before the implant adminis-
tration (p < 0.001). The mean IOP was also reduced from 17.8 mmHg at medicated baseline to 16.6 mmHg at month 6
and the final visit, but this change in IOP was not statistically significant. These results indicate that Bim-I could be
a good treatment option after glaucoma surgery including tube shunts and failed trabeculectomies (Figure 4).

IOP Monitoring and Follow-Up

Along with appropriate patient selection, proper IOP monitoring and follow-up after Bim-I treatment are important to
optimize outcomes. Follow-up visits should be scheduled similarly to the schedule after a new IOP-lowering medication
is started or a laser treatment is performed to reduce the patient’s IOP, with the frequency of visits adjusted based on the
patient’s risk factors and the physician’s clinical judgment.

The duration of effect of the implant is variable. In the authors’ experience, the efficacy typically wears off slowly
and gradually over a period of 4 to approximately 24 months. When the IOP starts to rise above target because of the
implant effect wearing off months post-administration, the authors re-evaluate adding topical or oral IOP-lowering
medication, laser therapy, alternative sustained-release options, or surgical interventions. Increases in IOP after Bim-I

17.19-21.28 \ith the TOP elevated to levels above medicated

administration have been reported in real-world studies,
baseline in rare cases.””*® The increases in IOP were typically managed with the options mentioned above.

Elevations in IOP after Bim-I administration could be caused by the implant effect wearing off, the removal of topical
IOP-lowering medications, a poor response to the implant, or a combination of these factors. In the experience of the
authors, IOP elevations have occurred only when patients on multiple IOP-lowering medications (polypharmacy) stop
using all of their medications when they receive the implant. The authors suggest that if a patient is on polypharmacy, has

significant disease, and has Bim-I implanted, the treating physician should consider not stopping all eyedrops at that time,

Figure 4 Bimatoprost intracameral implant (green circle) in the anterior chamber of a patient previously treated with a tube shunt. Image courtesy of Courtney Bovee.
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but instead, wait to see how the patient is doing clinically. In this situation, it may be best to discontinue only the topical
PGA at the time of the implant, then taper other classes of topical medications, if appropriate, after follow-up

evaluations.

Implant Location and Mobility

We have observed that following administration, the implant usually settles in the inferior angle between 5 and 7 o’clock
(Figure 4). In agreement with these observations, at least 96% of the implants administered on day 1 in the ATHENA
studies were reported to reside at 57 o’clock in the inferior angle at visits from week 2 through week 15."" However, the
implant can also be located at other clock hours, and in some cases may sit on the iris (with no corneal touch) rather than
settling in the angle (Figure 5). In the authors’ experience, the implant’s final resting position can vary depending on the
patient’s sleeping habits or activities performed during the first hours or days post-administration. It is important to
monitor signs of implant mobility, such as pigment on the implant surface, as implant mobility may pose a threat to the
integrity of the corneal endothelium.

Monitoring of Corneal Health

The risk of corneal adverse events with an intracameral implant is a safety concern. The ARGOS study showed a small
mean decrease in CECD over the 18 months after a single Bim-I administration.”' At month 18, the mean percentage
change in CECD from baseline in implant-treated eyes was —3.47% (n=131) based on central reading center evaluation
and —3.23% based on autocounts.”' Three (1.2%) of the implant-treated eyes in ARGOS required implant removal
because of treatment-emergent adverse events related to corneal edema or corneal endothelial cell loss.?' Consistent with
the ARGOS study findings, in the interim dataset analysis of the TRITON study, the mean percentage change in CECD
from baseline was —4.3% at 12 months after a single Bim-I administration.**

Because of the potential for corneal endothelial cell loss, the Bim-I label advises caution when administering the
implant in patients with a limited corneal endothelial cell reserve, and the implant is contraindicated in patients with
corneal endothelial cell dystrophy.?” In the authors’ opinion, CECD assessment by specular microscopy is generally not
necessary if the implant is immobile and well placed (ie, deep in the angle without corneal touch). In real-world settings,
slit lamp biomicroscopy is routinely used to examine the health of the cornea and endothelium to evaluate for

Figure 5 Bimatoprost intracameral implant sitting on the iris without corneal touch. Image courtesy of Jason Bacharach.
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abnormalities such as corneal guttae, and specular microscopy may be performed if corneal health is questioned, or
patients are at higher risk.

Administration-Related Tips

Visual Inspection of the Applicator

Visual inspection of the applicator should include ensuring that the actuator button has not been depressed and the safety
tab is in place.?” It is also important to check the needle tip; the applicator should not be used if the needle tip is burred or
there is debris present (Figure 6). If the injector needle is damaged, the applicator should be returned to the manufacturer
for analysis.

Preparing the Patient for Bim-lI Administration
Follow your standard protocol for aseptic preparation for intracameral procedures. A conventional eyelid speculum or
Tegaderm transparent film dressing (3M; St. Paul, Minnesota, USA) can be used to allow for visualization of the anterior
chamber without lid interference (Figure 7A and B). Preparing the eye with povidone iodine or any other standard
antiseptic is essential to minimize the risk of endophthalmitis. The authors recommend numbing with proparacaine, then
using povidone iodine diluted to 5% with a lid swab to properly clean the lashes and lid margin. They also note that
evidence from studies evaluating physician masking during intravitreal injections suggests that wearing a mask could
decrease the incidence of aerosolized bacteria, further decreasing the risk of endophthalmitis.>®

The administration procedure can be performed with the patient in supine position under a microscope (Video S1) or
in upright position under the slit lamp (Video S2) with the patient’s head held in a stabilized position by an assistant
(Figure 7C and D). The eye should not be dilated before the administration.

Administration

The intracameral administration procedure must be performed under magnification that allows clear visualization of the
anterior chamber structures (Figure 7A and B; Video S1). It is important to both immobilize the patient’s head (Figure 7C
and D) and stabilize the eye as the needle is advanced through the cornea; the latter can be done by applying
counterpressure with a cotton-tipped applicator (Figure 7D).

The applicator needle should enter the anterior chamber with the needle bevel visible through clear cornea. The
needle should enter the anterior chamber parallel to the iris plane, adjacent to the limbus through clear cornea. Following
the injection, the eye should be washed, and a drop of topical antibiotic can be instilled.

When bilateral treatment is required, the eyes are usually treated separately, 1 or 2 weeks apart.

Post-Administration Instructions and Follow-Up
Following Bim-I administration, patients should be instructed to remain upright for at least 1 hour, so the implant can
settle (Figure 4).%” To avoid corneal contact of the implant, it is also advisable to instruct patients to sleep face up (not on
their side or face down) for a few days after the procedure.

Some degree of eye redness and discomfort from the prep solutions is expected following administration, and patients
should be informed accordingly. The redness or discomfort is generally transient (lasting approximately 1 day).

Not burred—OK to use Burred-do not u.se - Burred-do not usé Debris—do notvLisé

Figure 6 Examples of functioning vs damaged injector needles. Images courtesy of AbbVie.
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Figure 7 Administration procedure at the slit lamp using (A) eyelid speculum or (B) Tegaderm. Stabilization of the patient’s head (C and D) and eye (D) is important
during administration of the bimatoprost intracameral implant. Images courtesy of Renee Bovelle (A and D) and Jason Bacharach (B and C).

Moreover, patients should be instructed to contact the treating physician immediately if they experience any of the
following symptoms in the treated eye: progressive redness, sensitivity to light, pain, or change in vision. Additional
instructions should be provided regarding physical activities and ocular medications, and a follow-up appointment should
be scheduled to check on the patient’s response to the implant.

The side effect profile of Bim-I includes adverse effects related to the PGA class of medications such as iris
pigmentation, inflammation of the anterior segment, and cystoid macular edema (CME), as well as adverse effects
related to the administration procedure (eg, endophthalmitis) and to the implant itself (eg, corneal events and implant
migration).”” Current evidence suggests that the incidence of CME after a single administration of Bim-I is low (<0.2%)
and similar to the 0.09% incidence of CME reported for topical PGAs.*” In large prospective clinical studies, among the
988 study eyes treated with Bim-I in the ARTEMIS 1 and 2, ATHENA, and interim dataset TRITON studies, CME was
reported in 2 (0.2%) eyes; in those two eyes, the CME occurred after a second and third administration of Bim-1. There
were no reports of CME in the real-world studies'®2'**2° discussed above, in which 1200 eyes received a single
administration of Bim-I. Three case reports of CME following Bim-I administration have been published.”® ** Bettach
et al*® reported a case of unilateral CME in a patient who had received Bim-I in both eyes; the eye that developed CME
had a probable history of CME after prior cataract surgery. Patel et al*® reported a case of bilateral CME in a patient who
had received Bim-I in both eyes; both eyes had previously developed CME after cataract surgery. Finally, Jiao et al*
reported a case of bilateral sclerouveitis with associated CME in a patient who had received Bim-I in both eyes. Both
eyes were pseudophakic, but the patient had no other known risk factors for PGA-related inflammation and CME.*’

Troubleshooting Scenarios

The troubleshooting scenarios presented below are not found in the prescribing information. The insights provided in this
section have been gained through clinical experience and, therefore, consideration of the suggestions provided is
ultimately at the discretion of the physician.
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Bim-l Adheres to the Needle Tip During the Administration Procedure

If the implant adheres to the needle tip during the administration procedure (Figure 8), wait 5 seconds to allow the
implant to disengage from the needle tip. If this is unsuccessful, withdraw the needle from the anterior chamber. Contact
with the inner lip of the administration track should release the implant from the needle tip.

To avoid this potential issue, some physicians have implemented a slightly modified administration technique. They
start by partially depressing the actuator button, then fully pressing it after a second or two (Video S2). Doing so seems to
consistently allow the implant to separate from the loader/injector. In addition, some physicians have found that
removing the Bim-I from refrigerated storage 30 minutes prior to administration decreases the incidence of Bim-I
adhering to the needle tip.

Bim-l Becomes Lodged in the Corneal Administration Track
Implants should not be allowed to remain lodged in or in contact with the administration track (Figure 9), as this may
trigger an inflammatory response. To dislodge the implant, gently tap the cornea over the administration track to cause
the implant to drop down. If that does not work, use an anterior chamber probe to dislodge the implant from the
administration track by advancing it approximately 4 mm into the anterior chamber.

Bim-I Floats in the Anterior Chamber
When the implant is released, it sometimes adheres to an air bubble, causing the implant to float (Figure 10). The air

bubble should dissipate quickly on its own, and the implant will settle down. For additional information, please see
Video S2.

Figure 9 Image of a bimatoprost intracameral implant (green circle) lodged in the corneal administration track. Image courtesy of AbbVie.
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Figure 10 Image of a bimatoprost intracameral implant (green circle) floating in the anterior chamber. Image courtesy of Paul Singh.

Bim-I Removal from the Anterior Chamber

Occasionally an implant needs to be removed from the anterior chamber because of corneal events or implant mobility.
To remove the implant, an anterior chamber washout procedure should be performed with a sterile intraocular irrigating
solution. After creating a wound with a keratome, viscoelastic can be used to burp the device out of the wound, taking
care to compress the lower lip of the wound when ready to express out the implant (to ensure the implant does not get
stuck in the angle under the wound itself). Attempting to grab the implant with forceps is not recommended, as the
degrading implant is brittle and can break into pieces.

Intracorneal deployment of the implant can occur if the patient’s head moves or the bevel of the needle injector is not
fully within the anterior chamber during the deployment. If this occurs, implant removal must be performed as soon as
possible, through enlargement of the corneal track or creation of a small corneal incision (partial thickness) over the
implant location, using standard aseptic technique for intraocular procedures. Incisions can be closed using your
preferred closure method.

Summary

The lessons learned from the literature and the authors’ clinical experience with Bim-I are as follows. Bim-I can help
overcome eyedrop-related nonadherence issues. It can also help reach a target IOP around 15 mmHg and typically
eliminates the need for one topical medication. Sometimes more than one medication can be replaced by Bim-I if there
are adherence problems with the eyedrops. The duration of IOP management with Bim-I may be longer for patients with
a lower baseline IOP (<25 mmHg) and an earlier stage of disease, although more studies are required to confirm these
findings and to identify predictors of long-term response. In addition, prior treatment with SLT or glaucoma surgery does
not seem to negatively impact outcomes of Bim-I treatment. The time to return to baseline IOP can vary widely (from
months to years), but in some patients, the [OP-lowering effect of Bim-I can last over 2 years.

Treating physicians should select patients with open angles and flat iris insertions (where the implant can settle away
from the cornea) and avoid use in patients with any signs of compromised corneal health or active ocular inflammation,
and well as patients unsuitable for PGAs. There are currently no data regarding the efficacy of Bim-I in non-responders
to a PGA. Follow-up visits to monitor the implant and the response to treatment should be planned as when any new
IOP-lowering medication or treatment is introduced.

Conclusion
Evidence from clinical studies and clinical experience has helped us better understand the potential of Bim-I and how to
use it to optimize patient outcomes. Considering the increasing prevalence of glaucoma in the aging population and the
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increasing use of procedural interventions as the glaucoma treatment paradigm evolves, Bim-I has potential to be an
important treatment option to help overcome nonadherence issues and reduce both IOP and medication burden.
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