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Longitudinaloutcomesof iStent injectwith
cataract surgery compared with cataract

surgery alone: real-world data from the Fight
Glaucoma Blindness registry

Colin I. Clement, FRANZCO, PhD, Vuong Nguyen, BSc, Frank Howes, FRANZCO, Jenny Danks, FRANZCO,
Vincent Lee, FRANZCO, David Wechsler, FRANZCO, Emily Gregory-Roberts, FRANZCO,

Mark Gillies, FRANZCO, PhD, Mitchell Lawlor, FRANZCO, PhD

Purpose: To compare combined phacoemulsification and iStent
inject with phacoemulsification alone.

Setting: Fight GlaucomaBlindness (FGB) registry, Sydney, Australia.

Design: Prospective observational registry study.

Methods: Eyes that had combined phacoemulsification with
iStent inject (iStent group), n = 1257 were compared with eyes
that had phacoemulsification only (cataract alone, n = 163). The
primary outcome was percentage of eyes achieving >20% intra-
ocular pressure (IOP) reduction from baseline 12 months post-
operatively. Secondary outcomes included mean IOP and
medication reduction, adverse events, and secondary procedures.

Results: At 12 months, the percentage of eyes achieving >20%
reduction of IOP was significantly higher in the iStent group com-
pared with the cataract-alone group (40.9% vs 30.1% P < .001).
Adverse events occurred at a low rate in both groups, and sec-
ondary IOP-lowering procedures were significantly less frequent in
the iStent group compared with cataract alone.

Conclusions: Real-world outcomes from the FGB registry at
12 months show that phacoemulsification combined with iStent
inject has a higher efficacy and reduced need for secondary IOP-
lowering surgery compared with phacoemulsification alone.

J Cataract Refract Surg 2025; 51:113–118Copyright © 2024 Published by
Wolters Kluwer on behalf of ASCRS and ESCRS

Trabecular micro-bypass stents are an increasingly
common adjunct to cataract surgery in patients with
glaucoma. The second-generation iStent inject

(Glaukos Corp.) procedure involves implanting 2 devices
ab interno in the trabecular meshwork to create a path from
the anterior chamber into the Schlemm canal.
Randomized controlled trials (RCTs) have confirmed

that combined cataract surgery with microstent implan-
tation significantly reduces intraocular pressure (IOP) and
medication use, beyond that achieved by cataract surgery
alone.1,2 Such phase 3 clinical trials provide robust data in
a select group of patients operated on by a select group of
surgeons and test whether a treatment works under ideal
and standardized conditions. RCTs aim to enrich study
populations to maximize the chance of demonstrating
a treatment effect, such that the results of phase 3 clinical
trials may be difficult to reproduce in routine clinical

practice.3,4 How well a treatment actually works in the
general population can be answered by observational
studies using real-world data; such investigations provide
important and complementary data to that provided by
RCTs. These data potentially provide greater external
generalizability, which is important to clinicians seeking to
understand what sort of outcomes are achievable in routine
clinical practice, and on a wider variety of patients, as RCTs
would have stricter exclusion criteria.
The iStent inject was first registered and approved for

clinical use in Australia in 2015, and real-world data on
glaucoma treatment outcomes have been collected through
the Fight Glaucoma Blindness (FGB) registry, launched in
2017. The registry allows clinicians to audit the outcomes of
their glaucoma treatments using dedicated web-based reg-
istry software. Aggregated anonymized data from the registry
as a whole are then available for analysis and publication.
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This report presents a large prospective registry-based
study of patients drawn frommultiple practices in Australia
with outcomes reported at 12 months after iStent inject
implantation in conjunction with phacoemulsification.

METHODS
Study Design
This multicenter observational study analyzed data entered into
the FGB registry, an audit and research tool that ensures accurate
comprehensive data collection of routine clinical care. The full
details of the registry have been published elsewhere with ethics
approval through the Royal Australian and New Zealand College
of Ophthalmologists Human Research Ethics Committee.5 Data
extraction from the registry included eyes that had a diagnosis of
open-angle glaucoma (primary or secondary), ocular hyperten-
sion, or glaucoma suspects and who had undergone iStent inject
implantation combined with cataract surgery (iStent inject) or
cataract surgery alone (control). The cataract control patients were
those entered by cataract surgeons who do not use transtrabecular
devices in patients with glaucoma. This minimizes the possibility
that there was a bias in case selection as to which patients received
an iStent inject device in addition to cataract surgery.
All IOP measurements were made using Goldmann applana-

tion tonometry, and patients who had any prior incisional
glaucoma surgery or evidence of angle closure were excluded. The
FGB registry has mandatory fields, so all data are 100% complete
and within prespecified ranges.
The surgical technique was determined by each individual clini-

cian. In eyes receiving the intended inject system, 2 preloaded iStent
inject devices were placed in the trabecularmeshwork either before or
after performing phacoemulsification with lens implantation. In-
tracameral antibiotics after completion of surgery and postoperative
topical antibiotics and steroids with or without a topical nonsteroid
were given according to each surgeon’s standard of care.
Efficacy end points are reported at 12 months. The primary end

points were change in IOP and change in number of ocular
hypotensive medications from baseline to 12 months. Baseline
IOP, corrected distance visual acuity (CDVA), visual field mean
deviation, and number of glaucoma medications were calculated
from the mean of the 2 visits (where available) immediately
preceding surgery, up to a maximum of 12 months before the
procedure. Adverse events included subsequent glaucoma

procedures, loss of CDVA >2 lines, macular edema, hypotony with
reduced acuity, hyphema, and endophthalmitis.

Data Analyses
Number of eyes and percentages are reported for categorical data
and means with standard deviations or medians with first and third
quartiles for continuous data. The primary outcome measure was
the percentage of eyes achieving >20% IOP reduction from baseline
to 12 months postoperatively. The secondary outcome measures
were those recommended by the World Glaucoma Association
(WGA) guidelines for reporting of clinical trials, including mean
reduction of IOP and number of glaucoma medications, and
complete success (CS) and qualified success (QS) rates of >20% IOP
reduction and an IOP level less than or equal to 15, 18, or 21mmHg.
CS was defined as patients meeting the IOP criteria and not re-
quiring any topical glaucoma medications, whereas QS is defined as
patients meeting the IOP criteria but still requiring medical therapy.
We also introduced a modified success criteria consisting of any
reduction in IOP from baseline with the same or fewer medications
(anyIOP group), any reduction in medications from baseline with
the same or lower IOP (anyMed group), or any reduction in both
IOP and medications from baseline (IOPMed group).
Any patient requiring a secondary surgical or laser procedure

within the follow-up window was considered a failure. Visits after
the second procedure were censored using the “last observation
carried forward” analysis for IOP and medication values.
Hazard reductions were calculated using Cox proportional

hazards models to assess baseline characteristics that were asso-
ciated with IOP and medication reduction including baseline IOP,
medications, age, and sex. Random effects were also included to
account for nesting of outcomes within eyes from the same patient
and patients treated by the same surgeon.
All analyses were conducted using R software v. 4.1.2 using the

coxme package (v. 2.2-16) for Cox proportional hazards models.

RESULTS
Baseline characteristics are shown in Table 1. A total of 1257
eyes from 835 patients were in the iStent inject group and
163 eyes from 133 patients in the control group were assessed
as part of the baseline. The baseline characteristics of the 2
groups were well matched, with no significant differences in
baseline IOP or medication use, and a similar level of

Table 1. Demographic and baseline characteristics of eyes meeting the selection criteria receiving phacoemulsification and
iStent G2 vs phacoemulsification only completing 12 months of follow-up

Parameters iStent G2 Phacoemulsification only P value

Eyes 1257 163

Patients 835 133

Procedures 1257 163

Sex, % of female patients 53.3 48.1 .368

Age (y), mean (SD) 74 (7.7) 72.7 (7.9) .053

Glaucoma diagnosis, n procedures (%)

Normal tension glaucoma 152 (12.1) 8 (4.9) .009*

Ocular hypertension 145 (11.5) 28 (17.2) .052

POAG NTG suspect 133 (10.6) 19 (11.7) .777

Primary congenital glaucoma 3 (0.2) 0 (0) 1.000

Primary open-angle glaucoma 677 (53.9) 77 (47.2) .131

Secondary open-angle glaucoma 167 (13.3) 23 (14.1) .866

IOP, mean (SD) 16 (4.6) 16.4 (5.4) .452

Medications, mean (SD) 1.6 (1.1) 1.7 (1.5) .371

Visual field MD, mean (SD)a �4.6 (5) �5.6 (6.5) .126

MD = mean deviation; NTG = normal tension glaucoma; POAG = primary open-angle glaucoma
*Statistically significant
aData available for 1021 eligible iStent G2 with phacoemulsification and 118 phacoemulsification-only procedures, respectively
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glaucoma severity measured by Humphrey visual field mean
deviation (Table 1). For both groups, the most common
diagnosis was primary open-angle glaucoma, but there was
a higher proportion of patients with normal tension glau-
coma in the control group compared with the iStent group.
IOP and medication outcomes are reported at 12 months

postoperatively (Table 2). The percentage of patients
achieving the primary outcome of >20% reduction of IOP
at 12 months was significantly higher in the iStent group
compared with the control arm (40.9% vs 30.1% P < .001).
Similarly, the IOP and medication reduction in the iStent
inject group (�14.3% and �0.8, respectively) was statis-
tically larger than the control group (�7.7% and �0.2; P <
.001) (Table 2).
The QS rate at 12 months was not statistically different

between iStent inject and control groups for the 15 mm Hg
threshold (35.8% vs 27.6%, P = .059) but was significantly
higher in the iStent inject group at the 18 mm Hg threshold
(40.1% vs 23.9%, P = .02) and 21mmHg threshold (40.8% vs
30.1%, P = .014). The CS rate for the same period was
statistically higher in the iStent inject group for all thresholds:
15 mmHg (21.3% vs 15.8%, P = .044), 18 mm Hg (23.9% vs
14.7%, P = .013), and 21 mmHg (24.3% vs 14.7%, P = .009).
Outcomes were assessed in terms of any IOP and/or

medication reduction postoperatively (Figure 1). After
12 months, 74% of iStent inject eyes had achieved a lower IOP
with same or lower medication vs 55% in control eyes
(anyIOP), 51%of iStent inject eyes had achieved any reduction

in medication with the same or lower IOP vs 20% in control
eyes (anyMed), and 46% of eyes had achieved both IOP and
medication reduction vs 18% in control eyes (IOPMed).
Hazard ratio analysis showed use of iStent was a strong

predictor of meeting the outcome criteria for anyIOP,
anyMed, and IOPMed (hazards ratio 1.74, 3.77, and 3.45
respectively) (Table 3). Preoperative IOP, preoperative
medications, and increasing age were also predictors of
meeting the outcome criteria in these 3 categories, whereas
sex was not associated with any category.
Adverse events were few overall (Table 4). In the period to

12 months, events that occurred in >1% of iStent inject eyes
were subsequent procedure (3.6%), hyphema (2.3%), IOP
increase >10 mm Hg (1.8%), macular edema (1.8%), and
visual acuity loss ≥ 10 letters (3.7%). Significantly more
subsequent procedures, anterior uveitis, and eyes with an
IOP increase >10 mmHg occurred in the cataract-only eyes.
The rate of hyphema was significantly higher in iStent inject
eyes compared with cataract-alone eyes (2.3% vs 0%, P <
.0001; Table 4). All of these had spontaneously resolved
within 4 weeks with no need for any secondary intervention.
Some of the subsequent procedures reported in iStent inject
eyes was not related to use of iStent and subsequent IOP
control (anterior vitrectomy, corneal refractive procedure,
and posterior vitrectomy; Table 5). Limiting the analysis to
only those secondary procedures that aimed to reduce IOP
found a rate at 12 months of 1.5% (19/1257) in the iStent
inject eyes vs 8.0% (13/163) in the cataract-alone eyes.

Table 2. Comparison of IOP and medication outcomes at 12 months between all eligible phacoemulsification with iStent G2 and
phacoemulsification-only procedures

Parameter iStent G2 Phacoemulsification only P value

Procedures 1257 163

IOP outcomes

Preop, mean (SD) 16 (4.6) 16.4 (5.4) .452

Final, mean (SD) 13.7 (4.1) 15.7 (7.1) <.001*

Change, mean (95% CI) �2.3 (�2.6, �2) �0.5 (�1.4, 0.4) <.001*

>20% reduction, n (%) 514 (40.9) 49 (30.1) <.001*

>20% reduction when baseline >21 mm Hg, n (%) 121 (84.6) 8 (34.8) <.001*

Medication outcomes

Preop, mean (SD) 1.6 (1.1) 1.7 (1.5) .371

Final, mean (SD) 0.8 (1.1) 1.5 (1.5) <.001*

Change, mean (95% CI) �0.8 (�0.9, �0.8) �0.2 (�0.4, 0) <.001*

No. of medications, n (%)

0 757 (60.2) 65 (39.9) <.001*

1 204 (16.2) 15 (9.2)

2 169 (13.4) 40 (24.5)

>2 127 (10.1) 43 (26.4)

All eyes qualified success, n (%)

IOP ≤15 mm Hg 450 (35.8) 45 (27.6) .059

IOP ≤18 mm Hg 504 (40.1) 49 (30.1) .022*

IOP ≤21 mm Hg 513 (40.8) 49 (30.1) .014*

All eyes complete success, n (%)

IOP ≤15 mm Hg 268 (21.3) 23 (14.1) .044*

IOP ≤18 mm Hg 300 (23.9) 24 (14.7) .013*

IOP ≤21 mm Hg 306 (24.3) 24 (14.7) .009*

*Statistically significant
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DISCUSSION
This study provides real-world data on a large cohort of
patients who received cataract surgery with iStent inject
as part of routine clinical care. As a registry-based study,
it reflects outcomes of routine clinical practice across
the full spectrum of glaucoma subtypes and severities.
The mean IOP reduction was statistically significant at
12 months.
The finding that iStent inject combined with phacoe-

mulsification reduced both IOP and medication use is
consistent with previous randomized studies. The iStent
inject U.S. Food and Drug Administration (FDA) pivotal
RCT prospectively evaluated outcomes with 24-month
follow-up against a phacoemulsification-only control
group.1 The primary effectiveness measure was defined as
a ≥20% reduction in unmedicated (washed-out) diurnal IOP
and was found to be 75.8% of 380 eyes. Although the
equivalent result in our study after 12 months was 40.9% of
1257 eyes, there are a number of reasons why these results
are not directly comparable (Table 2). Real-world data may
show a lesser efficacy compared with RCTs where the in-
clusion and exclusion criteria may be set to maximize the
chances of detecting a treatment effect.4,6 We have shown
baseline IOP is a predictor of IOP reduction (hazards ratio

1.13), and the baseline IOP in the FDA trial was considerably
higher than ours (24.8 mm Hg vs 16.5 mm Hg) (Table 4).
The FDA trial used washed-out baseline IOP, whereas this is
not possible as part of a real-world observational study; our
subanalysis of eyes with a baseline >21 mm Hg showed the
number achieving at least 20% IOP reduction after
12 months was 84.6%, which is more consistent with that
reported in the FDA pivotal trial (Table 3).1

To maximize comparability of our results with other
studies, we have provided traditional measures of surgical
success as recommended by the WGA.7 This includes
reporting different definitions of success including IOP
reduction of >20% from baseline with final IOP thresholds
of 21 mmHg, 18 mmHg, or 15 mmHg and reporting CS or
QS depending on whether they were medication free or not
(Figure 1). These results show that for all thresholds with
the exception of CS <15 mm Hg, the IOP and medication
reduction was significantly greater when iStent inject was
used in combination with phacoemulsification vs pha-
coemulsification alone.
While this type of analysis is important to allow com-

parison of results from other studies on the same and other
surgical techniques, the WGA recommendations were
primarily designed for reporting of results from external

Figure 1. Kaplan-Meier survival curves for time to (A) any reduction in IOP with the same or fewer medications, (B) any reduction in medications
with the same or lower IOP, and (C) any reduction in IOP andmedications for eligible iStent G2 with phacoemulsification and phacoemulsification-
only procedures. The 12-month percentage (95%CI) of iStent G2 with phacoemulsification procedures achieving the outcome for plotsA, B, and
C was 74% (71-76), 51% (48-54), and 46% (43-49), respectively. The 12-month percentage (95% CI) of phacoemulsification-only procedures
achieving the outcome for plots A, B, and C was 55% (47-62), 20% (13-26), and 18% (12-24), respectively.

Table 3. HRs for predictors of achieving any reduction in IOP with the same or fewer medications, any reduction in medications
with the same or lower IOP, or any reduction in IOP and medications

Parameters

Any IOP reduction, same or fewer

medications

Any reduction in medications,

same or lower IOP

Reduction in IOP and

medications

HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value

iStent G2 with phacoemulsification 1.74 (1.33, 2.27) <.001* 3.77 (2.55, 5.56) <.001* 3.45 (2.31, 5.15) <.001*

Preop IOP 1.13 (1.12, 1.15) <.001* 1.07 (1.05, 1.09) <.001* 1.09 (1.07, 1.11) <.001*

Preop medications 0.92 (0.86, 0.98) .013* 1.53 (1.41, 1.67) <.001* 1.48 (1.36, 1.62) <.001*

Age, per year 1.02 (1.01, 1.03) .001* 1.02 (1, 1.03) .025* 1.02 (1, 1.03) .034*

Sex, male 1.08 (0.92, 1.25) .35 1.05 (0.85, 1.29) .66 1.03 (0.84, 1.28) .76

HR = hazard ratio
*Statistically significant
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filtration surgery. Newer surgical devices, including iStent
inject, may be used earlier in the disease process, and for
a different set of clinical aims.8 We therefore report some
additional outcomemeasures that reflect more expectations
from treatment and may assist clinical decision making. In
particular, these additional outcome measures attempt to
account for the fact that most patients are using topical
medication treatment when trying to assess IOP reduction.
At 12 months after iStent surgery, 74% of eyes had an IOP
reduction with the same or fewer medications (anyIOP
group), 51% had any medication reduction with the same
or lower IOP (anyMed group), and 46% had both IOP and
medication reduction. When comparison was made with
phacoemulsification alone, it was seen that use of iStent
inject was significantly correlated with all 3 outcomes, as

was higher baseline IOP, higher number of baseline
medications, and higher baseline age.
Across other studies, there is a high degree of consistency

in the level of final IOP achieved, with most studies re-
porting IOPs in the 13 to 15 mm Hg range.9–13 A potential
confounder here is an absence of medication washout; it is
possible that the finding reflects clinicians treating with
medications to achieve their desired target pressure.
Against this is the fact that the outcomes looking at
complete surgical success (no medications) at all 3 IOP
thresholds were significantly higher in the iStent inject
group compared with the phacoemulsification-alone con-
trols. (In the Australian context, medications are govern-
ment subsidized and the barriers to medical treatment are
not high. If patients were using medications in the con-
tralateral eye anyway then in some instances medications
may have been continued in the eye receiving iStent inject
especially if this eye had more advanced glaucoma than the
typical ideal candidate for a minimally invasive glaucoma
surgery procedure, and this may also have affected our
data.)
Adverse events were low overall, with some differences

between groups. The iStent group had a higher rate of
hyphema of 2.3% vs none in the control group, while the
iStent group had a significantly lower rate of IOP spi-
ke >10 mm Hg than the controls (1.8% vs 4.5%). The most
common adverse event was subsequent procedures.
The FDA pivotal trial reported a 5.4% rate of subsequent

procedures at 24 months after cataract surgery combined
with iStent inject.1 We observed a subsequent procedure
rate of 3.6% after 12 months. If this trend continued then
subsequent procedures in our data set would exceed 5.4%
after 24 months which may be explained by a broader
spectrum of disease severity, including advanced glaucoma,
whereas the FDA trial enrolled mild-to-moderate glaucoma
only. Limiting the analysis to only those secondary pro-
cedures that aimed to reduce IOP found a rate at 12 months
of 1.5% (19/1257) in the iStent inject eyes vs 8.0% (13/163)

Table 4. Frequency of adverse events recorded at any period up until the 12-month visit for eyes completing 12months of follow-
up

Events recorded (number of patients, % of patients) iStent G2 Phacoemulsification only P value

Subsequent procedure performed 30 (30, 3.6) 13 (12, 9) .005*

Anterior uveitis 3 (3, 0.4) 6 (2, 1.5) <.001*

Binocular double vision 2 (1, 0.1) 0 (0, 0) 1.000

Choroidal effusions 2 (2, 0.2) 0 (0, 0) 1.000

Corneal decompensation 3 (2, 0.2) 1 (1, 0.8) .448

Corneal epithelial toxicity from antimetabolite 1 (1, 0.1) 2 (1, 0.8) .052

Glaucoma device exposure 1 (1, 0.1) 0 (0, 0) 1.000

Glaucoma device malposition 6 (3, 0.4) 0 (0, 0) 1.000

Hyphema 27 (19, 2.3) 0 (0, 0) .039*

IOP increase ≥10 mm Hg 81 (15, 1.8) 65 (6, 4.5) <.001*

Macular edema 28 (15, 1.8) 6 (3, 2.3) .456

Malignant glaucoma 3 (1, 0.1) 0 (0, 0) 1.000

Peripheral anterior synechiae associated with stent 6 (4, 0.5) 0 (0, 0) 1.000

Stent obstruction 2 (2, 0.2) 0 (0, 0) 1.000

VA loss ≥10 letters 187 (31, 3.7) 32 (6, 4.5) .746

*Statistically significant

Table 5. Subsequent procedures performed before
completing 12 months of follow-up

Parameters

iStent

G2

Phacoemulsification

only

Anterior vitrectomy 1 0

Aqueous shunt 1 0

Corneal refractive surgery 1 0

Corneal transplant (endothelial) 1 0

Cyclodiode laser transscleral 2 2

Deep sclerectomy 1 0

Iridoplasty 1 0

itent inject G1 + cataract 1 0

iStent inject G2 1 0

iStent inject G2 + cataract 1 0

Other intraocular surgery

excluding cataract

9 0

Preserflo microshunt 1 0

SLT 180 degrees 3 0

SLT 360 degrees 3 4

Trabeculectomy 4 5

Xen implant 0 2

SLT = selective laser trabeculoplasty
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in the cataract-alone eyes. This finding aligns closely with
the FDA pivotal trial that reported a rate of 1.3% of eyes
needing glaucoma-related procedures at 24 months.
Some of the inherent limitations of real-world data have

been addressed throughout this report. Given this is reporting
real-world outcomes, postoperative care was not standard-
ized, which meant patients continued or discontinued
postoperative IOP-lowering medication at the treating sur-
geon’s discretion. Some clinicians may routinely wash out
glaucoma medications immediately postoperatively, whereas
others may wait for a number of visits before adjusting
treatment. We have tried to compensate for this by ensuring
that any IOP decrease was not the result of a medication
increase and providing outcomes for both CS and QS. On
average, we see that both mean IOP and mean number of
medications are reduced at each given follow-up period. This
registry focuses on glaucoma treatments and as such follows
more patients with cataract and iStent surgery compared with
those who had cataract alone. This led to an imbalance of
numbers between the 2 study groups. Finally, as a real-world
study, the 2 study groups were not randomized. It is therefore
possible that other factors that were not controlled for could
have influenced the outcomes.
This study provides evidence that existing RCT data of the

additional benefit of the iStent inject transtrabecular device
with cataract surgery over cataract surgery alone can also be
achieved as part of routine clinical practice in a broader
group of surgeons. The strength of a control group confirms
these findings are not just due to cataract surgery alone.
Surgery was performed safely with very few adverse events.
Data from this study provide valuable information for
surgeons using iStent inject as part of their treatment al-
gorithm to help identify suitable patients and provides es-
timates of success depending on which particular treatment
outcome is being targeted for an individual patient.

WHAT WAS KNOWN
� iStent inject combined with cataract surgery is shown to reduce

IOP and medication more than cataract surgery alone in a ran-
domized clinical trial with specific inclusion–exclusion criteria.

WHAT THIS STUDY ADDS
� This is a large registry study examining the efficacy and safety

of iStent inject with cataract surgery in routine clinical practice.
� iStent inject combined with cataract surgery at 12 months

reduces IOP (�14.3%) more than cataract surgery alone
(�7.7%) in routine clinical practice across a spectrum of
disease types and severities.

� Data from this study help surgeons identify patients who are
and are not likely to benefit from iStent inject combined with
cataract surgery.
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