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Purpose: To evaluate 3-year safety and efficacy of two second-generation trabecular micro-bypass stents. (iStent inject®) with 
phacoemulsification.
Materials and Methods: This multicenter retrospective study of iStent inject implantation with phacoemulsification included data 
from eight surgeons across Australia. Eyes with cataract and mild to advanced glaucoma [predominantly primary open-angle (POAG), 
primary angle closure (PAC), or normal-tension (NTG) glaucoma] or ocular hypertension (OHT) were included. Study assessments 
included intraocular pressure (IOP); number of ocular hypotensive medications; proportions of eyes with 0, 1, 2, or ≥3 IOP-lowering 
medications; IOP ≤15 mmHg or ≤18 mmHg; visual fields (VF); retinal nerve fiber layer thickness (RNFL); central corneal thickness 
(CCT); intraoperative complications; adverse events; and secondary surgeries.
Results: A total of 273 eyes underwent surgery and had 36-month follow-up. At 36 months versus preoperative, mean IOP decreased 
by 15.5% (16.4±4.6 mmHg to 13.9±3.5 mmHg; p<0.001), and 70.3% of eyes achieved IOP of ≤15 mmHg (versus 49.1% 
preoperatively; p<0.001). The mean medication burden decreased by 68.5% (from 1.51±1.17 to 0.48±0.89 medications; p<0.001); 
71.4% of eyes were medication-free (versus 21.6% preoperatively; p<0.001), while 6.2% of eyes were on ≥3 medications (versus 
22.3% preoperatively; p<0.001); 96.3% of eyes maintained or reduced medications vs preoperative. Significant IOP and medication 
reductions occurred across glaucoma subtypes (POAG, PAC, NTG, OHT): 13–22% for IOP (p<0.05 for all) and 42–94% for 
medication (p<0.05 for all). Favorable safety included few adverse events; stable VF, RNFL, and CCT; and filtering surgery in 
only 8 eyes (2.9%) over 3 years.
Conclusion: In this multicenter cohort from 8 surgeons across Australia, significant IOP and medication reductions were sustained 
through 3 years after iStent inject implantation with phacoemulsification. Results were favorable across different glaucoma subtypes 
(including POAG, PAC, NTG, OHT), severities, and surgeons, thereby underscoring the real-world relevance and efficacy of iStent 
inject implantation for glaucoma treatment.
Keywords: microinvasive glaucoma surgery, MIGS, glaucoma, iStent inject, intraocular pressure, second generation, multicenter

Introduction
Primary open-angle glaucoma (POAG) is the leading cause of irreversible blindness worldwide.1,2 A recent meta-analysis 
highlighted the importance of the disease: encompassing 50 publications and nearly 200,000 subjects, the study reported 
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a worldwide prevalence of POAG in the adult general population of 2.4% over the last 20 years,3 with an estimated global 
population of POAG of approximately 69 million.

The primary goal of glaucoma treatment is to lower intraocular pressure (IOP) to a desired patient-specific goal, with 
the intent of stabilizing optic nerve/retinal nerve fiber layer (RNFL) status and visual fields.4 IOP lowering is achieved 
through a variety of interventions such as medical therapy, laser treatment such as selective laser trabeculoplasty (SLT), 
or incisional surgery.4 Minimally invasive glaucoma surgery, or MIGS, involves an ab interno surgical approach with 
minimal trauma to the surrounding ocular tissues.5 MIGS procedures have gained popularity in recent years and occupy 
a unique niche in the glaucoma treatment paradigm. In addition to reducing IOP, many MIGS options reduce patients’ 
dependence on ocular hypotensive medications, with a favorable safety profile.5

The iStent® trabecular micro-bypass stent (Glaukos Corporation, San Clemente, CA, USA) was the first MIGS device to 
gain approval by the US Food and Drug Administration (FDA).6,7 A recent study of data from the IRIS® registry by Yang et al8 

showed that iStent procedures nearly tripled from 2013 to 2018, accounting for 43.7% of all US glaucoma surgeries (MIGS or 
otherwise) by 2017. Another study by Yang et al9 from over 200,000 eyes in the IRIS® registry from 2013 to 2018 found iStent 
was the most commonly performed MIGS procedure, with usage primarily in patients with normal tension glaucoma (NTG) or 
POAG. The iStent has been one of the most thoroughly studied of the MIGS devices, with outcomes through up to eight years 
in both standalone usage or combined with cataract surgery across a wide variety of glaucoma subtypes.10–35

More recently, a second-generation iStent device (iStent inject) has been developed, which comprises two conical- 
shaped heparin-coated titanium devices designed for ab interno injection directly into Schlemm’s canal through the 
trabecular meshwork.5 To-date, over 200 publications have provided an evidence base demonstrating favorable safety 
and effectiveness of both iStent and iStent inject through 8 years and 5 years, respectively.7,10–60

Two previous publications from our group reported 1-year and 2-year real-world multicenter results of iStent inject 
implantation with cataract surgery in 165 eyes (of 5 surgeons) and 340 eyes (of 9 surgeons), respectively.7,38 In both reports, 
iStent inject implantation with cataract surgery resulted in significant reductions in medications and IOP in eyes with various 
types and severities of glaucoma. Through two years of follow-up, a favorable safety profile was observed with no stent- 
related intraoperative complications; limited and transient postoperative adverse events; and stable cup-to-disk ratio, visual 
acuity (VA), and visual fields (VF). The current report examines 3-year effectiveness and safety of iStent inject implantation 
with cataract surgery in 273 eyes of 8 surgeons across Australia, including subgroup analyses of different glaucoma types.

Methods
Study Participants
This retrospective multicenter study involved pooled data from eight surgeons across Australia. Records were included 
from eyes receiving iStent® inject between January 2016 and February 2018. All patients signed informed consent forms, 
which permitted the retrospective evaluation of their de-identified clinical data. Data were collected in accordance with 
the tenets of the Declaration of Helsinki. The study was approved by the Royal Australian and New Zealand College of 
Ophthalmology Human Research Ethics Committee.

Patients with the following glaucoma diagnoses were included, as these subtypes consistently have been shown to 
have favorable effectiveness and safety with trabecular microbypass implantation: POAG, pseudoexfoliative glaucoma 
(PXG), normal-tension glaucoma (NTG), pigmentary glaucoma (PG), combined-mechanism glaucoma (CMG), ocular 
hypertension/glaucoma suspect (OHT/GS), and primary angle closure (PAC).10–60 In addition, one case each of uveitic 
glaucoma, neovascular glaucoma, and angle recession glaucoma were included at the surgeons’ discretion. In accordance 
with clinical and regulatory guidelines, the enrolled eyes were eligible for cataract surgery and required additional 
glaucoma intervention due to inadequate IOP control, heavy ocular hypotensive medication burden, visual field 
progression, and/or nonadherence with topical medical therapy. Eyes were excluded from the study for having active 
ocular inflammation, significant ocular comorbidities confounding stent implantation, congenital glaucoma, or synechial 
angle closure. The two prior publications were each based on a consistent cohort (165 eyes from 5 surgeons at one year, 
340 eyes from 9 surgeons at two years) with data at those respective time points. Given the different numbers of eyes and 
surgeons involved, the three cohorts (at one, two, and three years) are treated as distinct (albeit related) datasets.
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Study Outcomes and Statistical Analysis
Effectiveness outcomes included mean IOP; percent IOP reductions; eyes with IOP ≤15 mmHg or ≤18 mmHg; number 
of ocular hypotensive medications; and proportional analyses of eyes on 0, 1, 2, or ≥3 medications. These outcomes were 
calculated for the overall cohort as well as for the four most prevalent glaucoma subgroups (POAG, PAC, OHT, NTG). 
Safety outcomes included visual field mean deviation (VF MD), retinal Nerve Fiber Layer thickness (RNFL by optical 
coherence tomography), central corneal thickness (CCT), intraoperative complications, postoperative adverse events, and 
secondary surgical interventions.

Pre- and postoperative data were summarized using descriptive statistics, including means (± standard deviation) and 
proportional analyses. Pre- and postoperative mean IOP and medication values were compared using paired t-tests. The 
proportions of eyes with IOP ≤15 mmHg or ≤18 mmHg, and the proportions of eyes on 0, 1, 2, or ≥3 medications, were 
compared using the McNemar test. Qualified and complete success rates were calculated for attaining IOP ≤15 mmHg or 
≤18 mmHg either with or without medication, respectively. Since some patients achieved IOP ≤15 mmHg or ≤18 mmHg 
at both preoperative and postoperative visits, we completed a separate analysis of those eyes, with efficacy quantified by 
medication reduction. Results were considered statistically significant for p-values <0.05. Patients have been followed for 
36 months, and follow-up continues.

Surgical Technique and Postoperative Care
The implantation technique has been detailed previously elsewhere.7,36,38 Under gonioscopic visualization, the injector was 
advanced ab internally through the phacoemulsification incision to the nasal angle. The stents were then implanted 
approximately two clock hours apart into two separate regions of the trabecular meshwork and Schlemm’s canal. This 
placement is designed to access up to six clock hours of collector channels for aqueous outflow through a single intraocular 
entry point.51 The viscoelastic was then removed, the eye was irrigated with balanced salt solution, and incision patency 
was confirmed. After surgery, patients were prescribed the surgeon’s standard postoperative medication regimen that 
typically included a topical antibiotic for 1–2 weeks and a topical steroid (eg prednisolone) tapered over 4 weeks.

Results
Demographic and Preoperative Characteristics
A total of 273 eyes underwent cataract surgery with iStent inject trabecular micro-bypass stent implantation and reached 
36 months of follow-up by the time of data collection.

Preoperative demographic and ocular characteristics are shown in Table 1. The mean age of this cohort was 72.4 
years. The most common diagnosis was POAG (67.0%). Approximately 30% of eyes (83/273) had a history of prior 
glaucoma procedure(s). Mean preoperative IOP was 16.4 mmHg with 75.8% of eyes having baseline IOP of ≤18 mmHg 
and 49.1% of eyes having baseline IOP of ≤15 mmHg. Patients were on an average of 1.51 medications before surgery, 
with similar proportions of eyes on 0 medications (n=59 or 21.6%) or ≥3 medications (n=61 or

22.3%). In medication-free eyes at baseline, stent implantation was chosen in place of initiating topical treatment in 
patients with medication hypersensitivities or noncompliance, since stent implantation has been shown to be a viable 
alternative to medication through at least 5 years postoperative in newly-diagnosed glaucoma.12

IOP and Medications, Overall Cohort
Following cataract surgery combined with iStent inject implantation, significant reductions in IOP were maintained for 3 
years (p<0.001 at all time points). At 3 years, mean IOP decreased from 16.4 mmHg preoperatively to 13.9 mmHg, 
a 15.5% reduction (p<0.001) (Figure 1). The proportions of eyes with target IOP of ≤15 mmHg and ≤18 mmHg were 
substantially higher at 3 years compared with baseline. More than two-thirds of eyes (70.3%) had IOP of ≤15 mmHg at 3 
years (vs 49.1% preoperatively), and 92.7% of eyes achieved IOP of ≤18 mmHg (vs 75.8% preoperatively) (Figure 2) 
(p<0.001 for both). Qualified success rates for attaining the ≤15 mmHg and ≤18 mmHg cutoffs were 70.0% and 92.3%, 
respectively. Complete success rates for attaining the 15 mmHg and ≤18 mmHg cutoffs without medication were 50.9% 
and 66.7%, respectively. In eyes that achieved IOP ≤15 mmHg or ≤18 mmHg at both the preoperative and postoperative 
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visits (n=114 and n=202, respectively), effectiveness was additionally characterized by mean medication reduction: 
64.9% and 71.8%, respectively.

The changes in medication burden over 3 years are shown in Figures 3 and 4. Three years after iStent inject 
implantation with cataract surgery, the mean number of ocular hypotensive medications had decreased to 0.48 compared 
to 1.51 preoperatively, a 68.5% reduction (p<0.001). At 3 years, 71.4% of eyes needed no medications (versus 21.6% 

Table 1 Demographic and Preoperative Characteristics

Demographics n %

Total 273 100

Age in years Mean SD

72.4 8.3

Type of Glaucoma (n = 273 eyes) POAG 183 67.0

PAC 28 10.3

OHT/GS 23 8.4

NTG 17 6.2

PXG 7 2.6

CMG 6 2.2

PG 6 2.2

Uveitic 1 0.4

Neovascular 1 0.4

Angle recession 1 0.4

Eyes with prior glaucoma surgical or laser 
procedures

No prior surgery 190 69.6%

Prior surgery/laser 83 30.4%

Preoperatve IOP Mean SD

Mean ± SD 16.4 4.6

Proportional analysis n %

≤15 mmHg 134 49.1%

≤18 mmHg 207 75.8%

Preoperative medications Mean SD

Mean ± SD 1.51 1.17

Proportional analysis n %

0 medications 59 21.6%

1 medication 91 33.3%

2 medications 62 22.7%

3 to 5 medications 61 22.3%

Abbreviations: POAG, primary open-angle glaucoma; PAC, primary angle closure; OHT/GS, ocular hypertension/ 
glaucoma suspect; NTG, normal-tension glaucoma; PXG, pseudoexfoliative glaucoma; CMG, combined-mechanism glau-
coma; PG, pigmentary glaucoma; IOP, intraocular pressure; SD, standard deviation.
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preoperatively) (p<0.001), while 6.2% of eyes required 3 medications (versus 22.3% preoperatively)(p<0.001). 
Furthermore, nearly all eyes (263/273 or 96.3%) maintained or decreased their medication burden compared with their 
preoperative regimen.

Figure 1 Mean IOP through 36 months postoperative. P < 0.001 for all postoperative time points vs preoperative IOP. 
Abbreviations: IOP, intraocular pressure; M, month; Preop, preoperative. Vertical bars represent standard deviation.

Figure 2 Proportional analysis of IOP at 36 months vs preoperative, all eyes (n=273). P<0.001 for both IOP cutoffs. 
Abbreviations: IOP, intraocular pressure; Preop, preoperative.
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IOP and Medications, Subgroup Analysis
Results were stratified by glaucoma subtype for the 4 most prevalent diagnoses in the cohort (POAG n=183, PAC n=28, 
OHT/GS n=23, NTG n=17). Significant reductions in IOP and ocular hypotensive medications were achieved across all 
glaucoma subtypes. At 36 months compared with baseline, mean IOP decreased by 12.5% in POAG eyes (16.0 mmHg to 
14.0 mmHg, p<0.001), 20.8% in PAC eyes (17.5 mmHg to 13.9 mmHg, p=0.0017), 22.0% in OHT/ GS eyes (19.5 
mmHg to 15.2 mmHg, p<0.001), and 16.7% in NTG eyes (13.3 mmHg to 11.1 mmHg, p=0.0298) (Figure 5). At 36 
months, medication reductions compared to baseline were 68.5% in POAG eyes (1.62 to 0.51, p<0.001), 88.9% in PAC 
eyes (1.61 to 0.18, p<0.001), 93.4% in OHT/GS eyes (p=0.0023), and 42.4% in NTG eyes (p=0.0112) (Figure 6).

Figure 3 Mean number of medications through 36 months postoperative, all eyes (n=273). p < 0.001 for all postoperative time points vs preoperative number of 
medications. Vertical bars represent standard deviation. 
Abbreviations: M, month; Preop, preoperative.

Figure 4 Proportional analysis of medication burden at 36 months vs preoperative, all eyes (n=273). 
Abbreviations: Preop, preoperative; Meds, medications.
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Safety: General Parameters
Safety outcomes are detailed in Table 2. Two stents were successfully implanted in all but 2 eyes in this study (those 2 
eyes each received 1 stent and experienced no associated sequelae). Over 3 years of follow-up, no adverse event occurred 
at a rate above 2%, a threshold often used in clinical studies involving MIGS.36,61 The adverse events that occurred were 
generally mild, transient, resolved with minimal to no intervention, and did not result in sequelae. Most events occurred 
within the immediate postoperative period; only 3 events occurred after 1 month postoperative (Table 2).

Figure 5 IOP reduction from preoperative, by glaucoma subtype (p<0.05 for all). 
Abbreviations: IOP, intraocular pressure; POAG, primary open-angle glaucoma; PAC, primary angle closure; OHT/GS, ocular hypertension/glaucoma suspect; NTG, 
normal-tension glaucoma; M, month.

Figure 6 Mean medication reduction by glaucoma subtype (p<0.05 for all). 
Abbreviations: POAG, primary open-angle glaucoma; PAC, primary angle closure; OHT/GS, ocular hypertension/glaucoma suspect; NTG, normal-tension glaucoma; M, 
month.
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Over the three years of follow-up, 20 eyes underwent secondary glaucoma procedures, most commonly SLT (12 eyes 
or 4.4%). Five eyes (1.8%) underwent a filtering surgery such as trabeculectomy or tube implantation, and 3 eyes (1.1%) 
underwent both SLT and a filtering surgery (Table 2). In these 8 eyes, there appeared to be no specific preoperative 
characteristic predisposing to ultimate filtering surgery. For example, the eyes had different diagnoses (5 POAG, 1 PXG, 
1 PAC, 1 NVG); preoperative IOP ranging 13 to 28 mmHg (mean 20.4 mmHg); medication burden ranging from 0 to 3 
glaucoma medications (mean 1.88 medications); and VF MD ranging from −1.79 to −28.59 dB (average −13.11 dB). 
Three of the 8 eyes had undergone prior SLT; no eyes had a history of prior filtering surgery. In 7 of the 8 eyes, the 
filtering surgery was unrelated to the iStent inject device, and was undertaken due to VF and/or optic nerve progression 
despite an otherwise favorable postoperative course: post-stent IOP had been controlled (between 8–20 mmHg) prior to 
filtering surgery; and post-stent IOP was reduced compared to patients’ preoperative IOP. However, given that IOP 
targets are individualized, even though the IOP may have been “normal”, it would have been too high for these specific 
patients. In the one remaining eye, post-stent IOP had ranged from 18 to 25 mmHg (vs 22 mmHg preoperatively), and 
peripheral anterior synechiae (PAS) were noted to obstruct the stents at 12 months postoperative; SLT and Baerveldt tube 
implantation were then completed.

Safety: Long-Term Disease Stability
From baseline to 3 years postoperative, there was no appreciable change in the average VF MD (from −5.09 dB to −5.14 
dB); mean RNFL thickness (from 72.85 µm to 72.06 µm); average cup-to-disc ratio (from 0.703 to 0.715); nor mean 
central corneal thickness (from 530.6 µm to 529.6 µm) (Table 3).

Discussion
The present multicenter, multi-surgeon study is one of the largest and longest-term realworld cohorts yet reported on 
iStent inject implantation with cataract surgery, providing useful longitudinal data on the performance of this stent in an 
Asia-Pacific population in a routine clinical setting. The outcomes add to our previous results at 1 and 2 years and 
support the efficacy and safety of this treatment modality for various types of mild to advanced glaucoma and OHT. Both 
IOP and topical ocular hypotensive medication use decreased significantly from baseline, and were maintained 

Table 2 Adverse Events and Secondary Glaucoma Procedures

Number of Eyes (%)

Intraoperative adverse events

Only 1 stent implanted 2 (<1%)

Postoperative adverse events occurring after 1 month postoperative

Stent-iris touch without blockage (noted at 3 months, transient, self-resolved without intervention or sequelae) 1 (<1%)

Stent-iris touch with blockage (noted at 6 months, transient, self-resolved without intervention or sequelae) 1 (<1%)

Peripheral anterior synechiae with stent obstruction (noted at 12 months; treated with Baerveldt tube implantation and SLT)* 1 (<1%)

Secondary glaucoma procedures

SLT 12 (4.4%)

Filtering surgery 5 (1.8%)

Both filtering surgery and SLT 3 (1.1%)

Second iStent inject (standalone procedure) 2 (<1%)

Non-filtering procedure (deep sclerectomy + mitomycin C) 1 (<1%)

Note: *This eye is also included in the “both filtering surgery and SLT” category of “Secondary glaucoma procedures” in the table.
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consistently across time points through 3 years postoperative. Safety parameters such as visual fields, retinal nerve fiber 
layer thickness, and central corneal thickness remained stable, suggesting long-term preservation of structure and 
function.

Additionally, subgroup analyses showed similarly favorable effectiveness regardless of glaucoma subtype (including 
POAG, PAC, NTG, OHT/GS).

This study’s real-world patient population was heterogeneous in disease severity, preoperative medication burden, 
and glaucoma subtype, especially when compared to randomized controlled trials with pre-defined narrow inclusion/ 
exclusion criteria. Therefore, the outcomes in this cohort may be more generalizable and relevant to current ophthal-
mologists in routine practice who manage diverse patient populations. In this study, patients ranged from those who had 
no previous glaucoma procedures or ocular hypotensive medications, to those who had undergone prior glaucoma 
surgery, had uncontrolled IOP, and/or required up to five IOP-lowering medications. Because of the range of disease 
burden, outcomes should be assessed in the context of a patient’s entire clinical situation, considering both IOP and 
medications as well as patients’ preoperative risk factors and disease severity. For example, in eyes with relatively well- 
controlled IOP on topical medications, a key goal for surgery may be to reduce the reliance on medications, while 
lowering or maintaining IOP. Conversely, in eyes with uncontrolled IOP despite numerous medications, a realistic goal 
for surgery may be to reduce IOP, while also reducing or maintaining the number of medications. In the current cohort, 
the vast majority (96.3%) of eyes maintained or decreased their medication burden at 3 years compared to their 
preoperative regimen.

The favorable outcomes from the present study corroborate those of prior studies of iStent inject with cataract surgery. 
For example, Hengerer et al49 conducted a 5-year prospective, nonrandomized, interventional case series in patients with 
mild to severe OAG who underwent iStent inject implantation either with or without cataract surgery. At 5 years 
postoperative, the mean IOP decreased to 14.1 mmHg (40% reduction vs 23.5 mmHg preoperatively, p<0.001), and mean 
medication burden decreased to 0.77 (71% reduction vs 2.68 medications preoperatively, p<0.001). The magnitude of the 
reductions was similar in both stent-cataract and stentstandalone cases, corroborating that the stents (rather than the 
phacoemulsification) were producing the change. In comparison, our study cohort had lower baseline IOP (16.4 mmHg) 

Table 3 Long-Term Disease Stability: Preoperative and Year 3 Safety 
Parameters, Eyes with Data at Both Time Points

Preoperative Year 3

Visual Field MD (db)

# eyes with data at both time points 180 180

Mean ± SD −5.09 ± 5.62 −5.14 ± 6.61

p-value 0.8584

Retinal Nerve Fiber Layer 
Thickness (µm)

# eyes with data at both time points 106 106

Mean ± SD 72.85 ± 13.29 72.06 ± 16.43

p-value 0.4030

Central Corneal Thickness (µm)

# eyes with data at both time points 44 44

Mean ± SD 530.6 ± 40.5 529.6 ± 39.4

p-value 0.6535

Abbreviations: VF, visual field; MD, mean deviation; SD, standard deviation.
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and included eyes with NTG, limiting the amount of postoperative reduction that can be achieved. Despite this, the 
present cohort achieved significant IOP and medication reductions, and maintained them consistently through 3 years. 
The reductions were significant across all glaucoma subtypes including in NTG eyes, which are well-known to be 
challenging in terms of IOP reduction.

Another notable long-term real-world case series was conducted by Salimi et al, who published 3-year outcomes of iStent 
inject with concomitant cataract surgery in 124 eyes with various glaucoma subtypes and severities.48 At 3 years versus 
baseline, the mean IOP decreased from 16.90 mmHg to 13.17 mmHg (a 22% reduction, p<0.001) and the mean topical ocular 
hypotensive medication burden decreased from 2.38 medications to 1.16 medications (a 51% reduction, p<0.001). 
Additionally, at 3 years, nearly all (96%) eyes achieved IOP ≤18 mmHg (vs 69% at baseline) and 80% of eyes achieved 
IOP ≤15 mmHg (vs 40% at baseline). Medication use was reduced by 1 medication in 76% of eyes and by 2 medications in 
37% of eyes versus the preoperative medication burden. Following the combined procedure, BCVA improvement was 
preserved, and VF mean deviation and RNFL and GCIPL thickness remained stable Similar to the current study, significant 
and sustained IOP and medication reductions, with an excellent safety profile, were achieved through 3 years following iStent 
inject implantation with cataract surgery in a real-world clinical setting of patients with mild to severe glaucoma.

Fea et al50 conducted a randomized study to compare outcomes of patients with OAG not controlled on one medication 
who underwent either implantation of two iStent inject stents or received medical therapy with a fixed combination of 
latanoprost/timolol. Of the 192 patients enrolled, 94 underwent implantation of two iStent inject stents in the treated eye and 
98 received ocular hypotensive medical therapy. At 1 year, an IOP ≤18 mmHg was reported in 92.6% of iStent inject eyes (87/ 
94) and 89.8% of medical therapy eyes (88/98). The iStent inject and medical therapy groups reported mean IOP decreases 
from baseline of 8.1 mmHg and 7.3 mmHg, respectively. These data demonstrated that iStent inject implantation was at least 
as effective as a fixed combination of two ocular hypotensive medications, while not having the downsides of topical ocular 
hypotensive medication use.

Indeed, the reductions in medication use sustained over this 3-year study are particularly valuable. Medication therapy 
is known to be effective and safe, but its utility is often limited by

adherence issues.62,63 In a cross-sectional survey of 190 participants, Newman-Casey et al64 found that the most 
prevalent barriers to adherence were low self-efficacy, forgetfulness, and difficulty with both drop administration and 
complex medication schedules. Furthermore, treatment adherence tends to decrease when regimens increase from single 
to multiple topical eye drops.65 Topical drops also can carry caveats such as deleterious effects on the ocular surface 
(especially with chronic dosing of preservative-containing formulations), financial and logistic burdens for the patient 
and caregiver, and diminished patient quality of life.62,65–69 Local adverse effects of topical drops may include 
conjunctival hyperemia, corneal and conjunctival cell toxicity, loss of orbital fat (ie, prostaglandin-associated periorbito-
pathy) iris darkening, periocular skin pigmentation, and greater risk of surgical failure.70 Thus the reductions in IOP and 
medication use observed in the current study equate to tangible benefits for glaucoma patients, whose ultimate goal is to 
achieve target IOP with the fewest medications and minimum adverse effects.70

As with any clinical study, this retrospective real-world study carried some limitations. In this patient cohort, 
a medication washout was not performed, as this was not part of routine clinical practice. Medications were prescribed 
according to the routine clinical practice of each surgeon rather than being dictated by a formal protocol. However, 
medication recommendations were generally observed to be consistent across the eight surgeons. In addition, any 
differences probably had a little impact, since the same effectiveness outcomes were evaluated in the same patients by 
the same clinicians throughout follow-up, so changes over time should have been detected. Diurnal IOP measurements 
were not taken and thus regression to the mean could have occurred. However, this was likely to have had minimal to 
no impact due to the robust sample size of the study. There was no phacoemulsification control group, and thus the 
effects of the stents compared with cataract surgery could not be separated. However, patients could be considered their 
own controls, as is commonly done in retrospective real-world case series. Additionally, numerous other comparative 
trials of iStent-phaco or iStent inject-phaco versus phacoemulsification alone10,11,16,21,32,36 have established that iStent- 
phaco has greater efficacy for IOP lowering and medication reduction than phacoemulsification alone. Furthermore, the 
IOP-lowering effect of cataract surgery would not be expected to persist to the same degree over 3 years following 
surgery.71
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Conclusions
This study represents one of the largest long-term multicenter real-world datasets amassed to-date of iStent inject 
with cataract surgery. This report provides 3-year safety and efficacy results for patients with a variety of glaucoma 
subtypes and severities, including those that are less often addressed in MIGS research studies (such as NTG and 
PAC). Subgroup analysis of the 4 most prevalent diagnoses in the cohort (POAG, PAC, OHT/GS, NTG) revealed 
clinically and statistically significant IOP and medication reductions (13–22% for IOP and 42–94% for medication).

Outcomes were captured in patients within real-world settings, and thus may be more directly relevant to practicing 
clinicians. The data showed that iStent inject plus phacoemulsification provides safe, significant, and sustained reductions 
in IOP and topical ocular hypotensive medication burden through 3 years following surgery. The majority of eyes 
achieved both qualified and complete success in attaining IOP ≤15 mmHg and ≤18 mmHg at 3 years postoperatively. 
These beneficial effects were seen across a wide variety of glaucoma subtypes, supporting the long-term durability and 
versatility of this treatment regimen for managing glaucoma.

Abbreviations
POAG, primary open-angle glaucoma; PAC, primary angle closure; OHT, ocular hypertension; GS, glaucoma suspect; 
NTG, normal-tension glaucoma; PXG, pseudoexfoliative glaucoma; CMG, combined-mechanism glaucoma; PG, pig-
mentary glaucoma; IOP, intraocular pressure; SD, standard deviation; MD, mean deviation; VF, visual field.
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