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ABSTRACT

Objective: To report 3-year outcomes of the HORIZON study paring cataract surgery
with Hydrus Microstent versus cataract surgery @lon

Design: Multicenter randomized clinical trial.

Participants: Five hundred fifty-six eyes from 556 patients wititaract and POAG
treated with> 1 glaucoma medication, washed out diurnal intreoquessure (DIOP)
22-34 mmHg and no prior incisional glaucoma surgery

Methods: Following phacoemulsification, eyes were randomhi2el to receive a

Hydrus® Microstent (lvantis, Inc.) or no stent. Follow-ugluded comprehensive eye

examinations through 3 years postoperatively.

Main outcome measures. Outcome measures included I0P, medical therapperation
rates, visual acuity, adverse events, and changasneal endothelial cell counts.
Results: 369 eyes were randomized to microstent treatntéitS) and 187 to cataract
surgery only (CS). Preoperative IOP, medicatiorgasavashed out DIOP, and glaucoma
severity did not differ between the two treatmenoiups. At 3 years, IOP was 16:3B.1

in the HMS group and 1783.4 in the CS group (p=0.85). The number of glaueo
medications was 0.4 0.8 in the HMS group and 0481.0 in the CS group (p<0.001),
and 73% of eyes in the HMS group were medicatiea tompared to 48% in the CS
group (p<0.001). The HMS group had a higher proponf eyes with IOR18 mmHg
without medications compared to CS (56.2% vs. 3416%0.001) as well as IOP
reduction of at least 20, 30 or 40 percent comparédiS alone. The cumulative
probability of incisional glaucoma surgery was lowethe HMS group (0.6% vs. 3.9%,

hazard ratio = 0.156, 95% CI 0.031 to 0.773, p=0)0Z here was no difference in
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postoperative corneal endothelial cell loss betwgrenps. There were no procedure or
device related serious adverse events resultingsion loss in either group.
Conclusions: Combined cataract surgery and microstent placefoemild to moderate
POAG is safe, more effective in lowering IOP widwer medications, and less likely to
result in further incisional glaucoma filtrationsrgery than cataract surgery alone at 3

years.
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INTRODUCTION

Age-related cataract and glaucoma are the two castmonly diagnosed ocular
disorders in the United StatesAt least 4 different prospective, multicenterdamized
clinical studies have demonstrated that minimaidlyasive glaucoma surgery (MIGS)
implants placed in Schlemm’s canal in conjunctiatihwataract surgery lowers IOP and
hypotensive medication use compared to cataragesualone for 2 years>*°lt is also
noteworthy that implantation of these devices heafety profiles similar to cataract
surgery alone, thereby presenting an opportunigutgically treat glaucoma without the
common postoperative complications associated b¥h forming filtration procedurés.
While there are several alternative MIGS techniquasnvolving surgical implants that
can be combined with cataract surgery, none okethase been evaluated in large scale,

prospective multicenter randomized triafs’

Previously reported randomized data for the Hydnigostent showed that the device
significantly reduced IOP and medication use img@iy open angle glaucoma, and that
the primary effectiveness margin improved compaoecbntrol from year 1 to year2.
The clinical findings were consistent with previdaBoratory studies which
demonstrated that the Hydrus device increasesoautficility.*® The durability of the
treatment effect beyond 2 years with other Schlesreahal implants has not been
previously established in prospective multicensgrdomized trials. Reduced
effectiveness from year 1 to year 2 was reportethi®iStent in a randomized stuthyin
contrast to Schlemm’s canal implants, long ternof@lup for a supraciliary MIGS
microstent showed that it was associated with Sagmit late corneal endothelial cell loss

compared to cataract surgery aldheesulting in market withdrawal. Therefore, prior
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experience with MIGS devices shows that long testio-up is essential for a full
assessment of device performance and safety. Aiogbydthe objective of this report is

to assess 36-month safety and effectiveness outctrore the HORIZON study.
METHODS
Study Design and Inclusion Criteria

The HORIZON study was a prospective, multicentegls masked, randomized,
controlled clinical trial. The study was conductg®8 investigational centers worldwide
(26 sites in the US and 12 international). The wjuatocol was approved by local
governing Institutional Review Board or Ethics Coitteg at all participating centers and
by national regulatory agencies where applicabite Jtudy was conducted according to
the principles described in the Declaration of Hisand complied with Health
Insurance Portability and Accountability Act anddbpatient privacy protection
regulations. All study subjects provided writteformed consent prior to initiating study
procedures and including follow-up for 5 years ppstative. The study is registered in
the National Library of Medicine database (httpwiw clinicaltrials.gov identifier

NCT01539239).

Study oversight, randomization, wash out, and safgirocedures have been described
previously? Briefly, patients with age-related cataract artlagnosis of mild to

moderate POAG receiving 1-4 topical hypotensiveioatihns were prospectively
enrolled into the study. Eligible patients had taththoscopically detectable
glaucomatous optic neuropathy, mild to moderatealifeld (VF) loss as defined by
Hodapp-Anderson-Parrish criteffabest-corrected visual acuity (BCVA) 20/40 or worse

with or without brightness acuity testing (BAT),H&dfer grade 1lI-IV angle width in all
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four quadrants, and a medicated IOP of 31 mmHgss. |After wash out of all
hypotensive medications, continuation to randonopatequired a mean diurnal IOP
(defined as the average of 3 Goldman tonometry umeagents taken at 8 am, 12 pm and
4 pm) between 22 and 34 mmHg, with an increase¢ lebat 3 mmHg compared to the

medicated IOP value recorded at the screening visit

Patients with angle closure glaucoma, any secorglancoma, a visual field mean
deviation worse than -12 dB, exudative age-relatadular degeneration (AMD),
proliferative diabetic retinopathy, or significargk of glaucomatous progression due to
wash out of IOP-lowering medications were excludgtatomical exclusion criteria
were narrow anterior chamber angle (Shaffer gratjeor other angle abnormality
visible upon gonioscopy, central corneal thicknafss 480 or >620 microns, or clinically
significant corneal dystrophy. Patients with pgorneal surgery, cycloablation, or any
incisional glaucoma procedure such as trabeculggtarbe shunt implantation, deep
sclerectomy or canaloplasty were also excludedr Belective laser trabeculoplasty
(SLT) was allowed, but patients who had undergai@ prgon laser trabeculoplasty

were excluded.

Postoperative follow-up visits were scheduled day, A2 days, 3&7 days, 9814

days, 18@21 days, 365 -28/+42 days, 58 days, 738 -28/+42 days, and 1095 -28/+42
days. Follow-up procedures included slit lamp exation with gonioscopy, fundus
examination, BCVA and IOP assessments with Goldn#gpianation Tonometry.

While medication wash out followed by diurnal IO$3assment was performed after the
12 and 24 month visits, the 36 month visit did footreasons related to cost and time

burden on patient and investigational site stBrimetry testing was repeated at 6, 12,
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18, 24, and 36 months postoperatively. Specularaseopy was used to determine
endothelial cell density preoperatively and at,318 18, 24 and 36 months
postoperatively. Specular microscopy images weatyaad at an independent core

laboratory.
Postoperative Care

Postoperatively, a topical antibiotic was admirmistiefor 7 days and a tapering dose of a
topical corticosteroid for up to 4 weeks. Topicgbbtensive medications were
reintroduced or discontinued at the discretiorheféxamining investigator at any time
after the procedure. In the event that medicatthasiot result in sufficiently controlled
IOP, SLT or incisional glaucoma surgery was perfxliralso at the investigator’'s
discretion. Wash out of medications and IOP assestwere conducted only at 12 and

24 months postoperatively.
Outcome Measures

Outcome measures included I0P, the need for glaaconadical therapy, repeat
glaucoma surgery rates, visual acuity, proceduete@ adverse events, and corneal
endothelial cell counts. A repeat glaucoma syrges defined as any IOP-lowering
procedure requiring a trip to the operating roouthsas trabeculectomy or tube shunt
implantation, or a cyclodestructive procedure, \weeperformed in the operating room
or clinic. Since the investigators were not masicetieatment assignment, there was a
potential for bias in the decision to perform sujusnt surgery. Therefore, an
adjudication committee composed of 5 independentagima specialists (1A, TWS, GG,
NR, DR) masked to treatment group reviewed each ftassurgical necessity. Non-

incisional procedures such as SLT were not consttliegpeat glaucoma surgery. Safety
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assessments included visual acuity, slit lamp andds examinations, pachymetry
measurements, automated visual field measurememyHrey 24-2 SITA standard),
and specular microscopy. An adverse event wasetkfis any surgical complication or
untoward finding relating to the patient’s visionazular health, regardless of whether it
was related or not to the device or the procedwoss of>2 lines of BCVA or>2.5dB of

visual field were defined as adverse events.
Statistical Analysis

The study was powered to detect adverse eventsrougat a frequency of 1% in the
HMS group with a probability of 95%. A minimum of 300 subjects in the treatment
group were therefore required based on this poaleulation. Allowing for loss to
follow-up and 2:1 randomization, a sample size58 @as selected. Mean and standard
deviation measurements are presented as contivaoables. Between and within group
differences were tested with the use of two sartipgets. For categorical variables,
counts and percentages were presented accordirgatment group; values were
compared with the use of the Fisher’'s exact tesbiftary variables. Treatment
comparisons of cumulative rate of failure and reafyen for glaucoma were assessed
with the Kaplan-Meier survival analysis log-ranktteA p-value of 0.05 was considered

statistically significant in the analysis.

RESULTS

A total of 556 eyes were randomized to either HMS369) or CS (N=187). Baseline
subject demographics and preoperative characterisre described previously and are
available inTable S1 (www.aaojournal.org). There were no significaiftetlences

between the two groups with regard to demographpreoperative ocular
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characteristics. Preoperatively, mean IOP was #B4 in the HMS group and 18.1 +
3.1 mmHg in the CS group. Approximately half ofslbjects were taking one topical
medication with the other half taking two or moreditations at the time of initial
screening (average 1.7 + 0.9 in both groups). Taghwvout procedure resulted in a mean
baseline unmedicated DIOP of 25.5+ 3.0 mmHg inHMS group and 25.4 £ 2.9 mmHg
in the CS group. The implant was successfully mlaneé7.0% of subjects randomized to
the HMS group.Three-year follow-up was complete832/369 (90.0%) subjects in the

HMS group and 153/187 (81.8%) subjects in the @Bmr

All patients who completed the 3-year postoperagx@mination or who had secondary
incisional glaucoma surgery within the follow-upripe were included in this analysis.
While patients who had secondary surgical procesdwese counted as failures against
success critera, these patients were not includ#étki calculation of mean 10P or
medications. As shown figures1 and 2, IOP was stable throughout follow-up and
equal between study groups after 3 months, buétheas a consistent reduction in
medication count in the HMS group. After 3 yeargamt standard deviation IOP was
16.7% 3.1 in the HMS group and 17403.4 in the CS group (p=.85). The number of
glaucoma medications was &4.8 in the HMS group and 0481.0 in the CS group
(difference = 0.4, p<0.001). The mean medicataumt increased by 0.1 in both goups
from 12 months to 36 months, so the between grditgrehce in medication usage

remained stable over the time period from 12-36 thmn

Consistent with earlier timepoint§gble S2, www.aaojournal.org), significantly more
eyes in the HMS group remained medication freeaste8s compared to the CS group

(73% vs. 48%, difference = 25%, p<0.001). The nigear IOP of the unmedicated
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eyes was 16.4+3.2 and 17.1+3.1 in the HMS and ©8pgrespectively, a finding
consistent with earlier visits. The mean IOP in edinated eyes was slightly lower than
the overall average IOP. These findings suggesetivas no bias toward leaving HMS
group eyes unmedicated at a higher IOP, even ththeginvestigator was not masked to

treatment group..

Medication free rates stratified by baseline meheacount at 2 and 3 years are shown
in Table 1. Eyes on 1 or 2 medications preoperatively wereertikely to be medication
free postoperatively compared to eyes on 3 or dicagdns. As shown iif able 2,
significantly more eyes maintained an IOP<éBmmHg without medications (56.2% vs.
34.6%, p<0.001) and the fraction of eyes with matilin-free reductions in I0OP of 20%,

30% and 40% vs. washed out baseline was consistgethter in the HMS versus the CS
group.
Secondary IOP Lowering Procedures

After 3 years of follow-up, there were 2 incisiogghucoma surgeries in the HMS group
(0.6%) and 6 in the CS group (3.9%) at 3 yearse dBurgeries consisted of 4 tube shunt
implants and 4 trabeculectomies, and all were fdorae warranted due to worsening
glaucoma by the adjudication committee. The prestper mean deviation in the eyes
undergoing repeat surgery was -4.1 dB comparegetstudy mean of -3.6 dB, and 6 of 8
surgeries were performed in eyes with mild predperalaucoma per Hodapp-

Anderson-Parrish criteria.

As shown inFigure 3, Kaplan-Meier time to event analysis showed a sigguift increase

in the risk of incisional surgery between groupthage years (p=0.0086, log rank test).
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The cumulative probability of incisional glaucomagery was 0.6% in the HMS group

and 3.9% in the CS group (hazard ratio = 0.156, €3%.031 to 0.773, p=0.020).
Safety

Vision and ocular health were assessed at eadhBjysthe first postoperative week,
>94% of eyes had best corrected visual acuity o4@0f better in both study groups, and
at 36 months this percentage increased to 97%hdwrsinTable 3, there were very few
new adverse findings between 2 and 3 years. Tlyecbange in event rate of more than
1% was for visual field loss f2.5 dB in both HMS and CS groups and an increase in
the number of SLT procedures in the CS group. & agre no new reports of
inflammation or corneal edema after the 3-montit.vishe only findings unique to the
HMS group were focal adhesions consisting of PABi®tissue near the device inlet.
Gonioscopically observed PAS were present in 7.6%4MS eyes at 3 years, of which
4.3% visually obscured the inlet of the microstefhe observed rates for these events
increased less than 1% between 2- and 3-year faljmvand there were no adverse

clinical sequelae, specifically IOP elevations cassted with these findings.
ECD Findings

Mean central corneal endothelial cell density (E@R} determined by analyzing
specular microscopic images (CellChegkKonan Medical, Inc, Hyogo, Japan) obtained
at baseline and then repeated at 3, 6, 12, 18&@8& months. Triplicate images of the
central endothelium were obtained for each eyaeh émepoint. Images were analyzed
at an independent reading center (Cornea ImageysisdReading Center, University

Hospitals Eye Institute, Cleveland OH). Cell countse determined by 2 certified
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readers masked to the study group using the Koreate€method>5% differences were
resolved by adjudication with a third reader. Tfifeas of MIGS devices on the corneal
endothelium has become an important metric requzareful monitoring and reporting.
Accordingly, it is important to emphasize that vehitther components of the Horizon
Trial were single-masked, readers were maskedetsttidy group for all specular

microscopy images.

Mean central ECD at baseline was 241390 in the HMS group and 2426371 in the

CS group. There was a reduction of 339 cells7ifi8%) in the HMS group and 264
cells/mnf (11%) in the CS group observed at the first pastatve ECD assessment at 3
months; both of these values represented signifiegluctions in mean ECD compared
to preoperative counts. The between group diffexemenean central cell loss was not
significant at this time point (difference = 75lsep=ns). At 3 years, cumulative cell loss
increased by 2% in the HMS group to 15% (95% CI 18%6%) and remained at 11%

in the CS group (95% CI 9% to 13%, difference = #%ns). Three-year mean central
cell count was 2056 + 483 in the HMS group vs. 232640 in the CS group (difference
=111 cells, p=ns). There was no significantetéhce in between group cell loss from 2

to 3 years follow-up.

After the initial ECD reduction related to the siead procedure, sequential visit-to-visit
changes in endothelial cell counts were consistetween the study groups, as shown in
Figure 4. Between 3 months and 12 months, mean centrat@efit increased in both
HMS and CS groups (+9 and +13 cells/mnaspectively). Thereafter, the change in

ECD counts (HMS — CS) from 12 months to 24 montigsfaom 24 months to 36
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months was -44 and +12 cells/rhlone of the visit to visit changes in endothetiall

counts were significant.

A loss 0f230% in ECD is considered a threshold for signiftaamange'* At 3 months,
>30% loss was observed in 17.3% of eyes in the HM8mand 9.4% of CS eyes, a
between group difference of 7.9% (p=0.014). Overdburse of follow-up, the between
group differences decreased as showrigure 5. At 36 months, the proportion of eyes
with >30% endothelial cell loss dropped to 14.2% in théSHgroup and increased to
10.0% in the CS group (difference = 4.2%, p=0.22&gr the initial loss in cell count
related to the surgery, there was no differendbenyear to year change in the proportion

of eyes with 30% endothelial cell between groups.

DISCUSSION

This prospective, multicenter, randomized, triahdastrates that Hydrus Microstent
implantation combined with cataract surgery prosidastained reduction in the number
of medications required to maintain a stable |IORgared to cataract surgery alone for 3
years postoperative. In addition, 73% of HMS eegiired no medication compared to
48% in the CS group, and the device implantatios associated with a greater
proportion of eyes with IOR18 mmHg or with IOP reductions of 20%, 30% or 40%
compared to baseline. While there were significhifiérences in the number of
medications, mean IOP for medicated and unmedieted was not significantly

different in either group.

The 2-year findings from the HORIZON study showeat tHMS group was associated
with greater IOP reduction after medication washammpared to CS alone after

medication wash out, as measured by a variety ¢ricaeincluding frequency 0f20%
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IOP reduction and mean change in IOP. These sesoittfirm the findings from an

earlier randomized stuflyand are supported by a recent meta-analysis gfuthkshed
literature for the Hydrus Microstefit. Although the 3-year findings do not include
medication wash out, the IOP and medication usagknfs are consistent with the 1 and
2 year results where a significant IOP reductiothenHMS group was confirmed after
medication wash out. The study design allowed itigators to add medication as needed
to control IOP. Since that average IOP was sinmildroth treatment groups for both
medicated and unmedicated eyes through the follpweasiod, we do not see any
indication that HMS eyes had medications withhildeed, the mean IOP of
unmedicated eyes was consistently lower in HMS gge€S eyes throughout the course

of follow up (see supplement Table S2, www.aaojaliong).

We found eyes on 1 preoperative medication werestioely to remain medication free
at 3-years compared to eyes>o8 drops. There are many possible factors thdticou
contribute to this finding. The most likely facisriOP. A higher medication count
correlates to a higher preoperative IOP. A recemilylished meta analysis of IOP
changes after wash out in 1400 eyes with mild tdenate POAG from the HORIZON
and COMPASS studies showed that the IOP incre&seveésh out is proportional to the
number of medication€. Throughout follow up, there was a slight increseisual

field loss between medicated and unmedicated éyeshe difference was small, within
1 dB or less. Further, significant VF loss, defirasda loss of VF MD-2.5 dB, was 6.2%
and 8.6% in the HMS and CS group. These resuijgesi there may be a modest
influence of VF on medication decisions. Finallyisipossible that more severe disease

correlates to a damaged outflow system, makingeteges more difficult to treat with
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angle surgery. However, covariate analysis shawatdmean deviation was not a
predictor of 2 year washed out IOP reduction inHI@RIZON study:’ This finding may

be related to constraints on allowable severityasgal by study entry criteria.

Medication usage is an important consideratiorsgeasing outcomes for MIGS devices
in combination with cataract surgery. This refletis mild to moderate disease severity
status of the population, and also that that thpmnty of the study population had a mid-
teens IOP prior to the procedure, and would na¢mtise be candidates for glaucoma
surgery if not for the presence of an operableraata These findings are consistent with
a previously published survey of Center for Medécand Medicaid Services data for
MIGS procedures showing that the primary impaditGS procedures has been to

reduce the number of medications required to main@P in the mid-teen®¥

A notable finding in this study is the lower riskglaucoma reoperations in the HMS
group at 3 years. Although the incidence of suclgexy is small, it cannot be discounted
considering that filtering surgery is a major eatiah in therapy with known serious
risks, potential persistent ocular surface discamfefractive and anatomical alterations,
and life-altering behavioral modificatio$?>** Considering the morbidity of incisional
bleb filtering surgery, both in the early and Iptestoperative period, any difference in
these rates is likely to have a significant impactthe quality of life and long-term
consequences faced by the patients, includingskef bleb-related endophthalmitis and

loss of visual acuity.

The study population in HORIZON had mild to moders¢verity glaucoma, and the
groups were well-balanced for significant risk tast(age, race, severity) at baseline.

While postoperative wash outs were limited to 18 24 months, subsequent follow-up
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visits included continuation and adjustment of iegpitopical medical therapy to control
IOP. The similarity in IOP values over the cour$@ gears follow-up suggests that
treatment targets were similar between groups aé generally maintained by titrating

medication usage.

There was nothing remarkable about the visual iblaracteristics for the patients that
required glaucoma surgery. There was no preoperdifference between the overall
study visual field mean deviation and the visualdimean deviation for eyes that
required repeat glaucoma surgery during followiodeed, 75% of eyes undergoing
incisional glaucoma surgery had mild disease sgvper study defined criteria prior to
randomization. These findings are very similariie difference in glaucoma surgery
rates between SLT and medication groups over tme simeframe in the LIGHT

study? To address the potential for bias, incisional stygvents were adjudicated for
clinical necessity by an independent committee @as& the treatment group. There was
complete consensus among 5 glaucoma surgeonsatttabéthe procedures were

justified based on clinical presentation at thectiof the surgery.

The difference in rate of secondary glaucoma syrgety be related to the number of
eyes that achieved drop-free I0P control in the HIMi&ip. Persistence and adherence
with medication use are well known limitations opical medication regimerfs and

poor adherence has been associated with increaseal field defect severit§? A recent
analysis of visual field data from the LIGHT trellowed greater visual field preservation
in the SLT group after 3 years, probably due tatrnedrop-free IOP contrét.Another
possible explanation for the lower surgery rathhenHMS group may be less circadian

fluctuation associated with surgical vs. medicaitoal of IOP. A recent study showed
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that surgical IOP control (either trabeculectomyHgdrus) resulted in significantly less
circadian fluctuation than medication alone in atact lens stress mod@lWhile the 3-
year rate of loss in visual field mean deviatkh5 dB did not reach the threshold for
statistical significance, the observed rates afali$ield progression and postoperative

IOP elevations were lower in the HMS group.

Overall BCVA and ocular health findings did notfdifbetween the two groups. Visual
recovery was rapid and 97% of eyes BCVA measurétii2dver the course of follow-
up. The most frequent finding unique to Hydrus Mg&tent group was the formation of
PAS or adhesions near the device. It is impor@amite that the presence of PAS was
determined by gonioscopy and not related to IORti@btive vs. non-obstructive status
was determined by the ability to visualize the devnlet. Presence of PAS was not

associated with loss of device function or otherease events.

The long-term impact of cataract surgery on coreedbthelial cell counts in glaucoma
patients compared to normal eyes is not well uideds We found an 11% reduction in
mean cell count in the CS group. This is consistétit previous studies of effect of
phacoemulsification on endothelial célfs?® The initial postoperative findings in this
study suggests that the addition of the microstehiced an incremental non-significant
loss in mean central cell count of 2% (approxima¥d cellspim?). This finding may be
related to the additional surgical manipulationhwitsertion and removal of additional
cohesive viscoelastic when placing the device. H@neafter the initial postoperative
measurement, there were no differences in theofatebsequent endothelial cell loss
from 3 months to 3 years, suggesting that the poesef the device itself does not

adversely threaten corneal health compared toawtaurgery alone. While significant
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differences in endothelial cell loss were foundwétsupraciliary microseft,the
differences were first detected after 4 yearotdw up. While it is possible that ECD
differences may have been apparent at 3 yearewfalp at 3 years was available in a
very small number of eyes compared to 4 and 5 yelansiual specular microscopy will

be performed in the HORIZON study out to 5 yearsitmitor changes in ECD.

The 3-year HORIZON study findings suggest the fwitgg: (1) combining Hydrus with
phacoemulsification reduces medication use andawgs the likelihood of remaining
drop-free; (2) the IOP lowering effect and reduneetication burden following Hydrus
plus phacoemulsification is durable; (3) combinkiygpdrus Microstent with cataract
surgery reduces the risk of additional incisioaligoma surgery compared to cataract
surgery alone; and (4) there were no significaffiierences in safety outcomes between

the groups, including the long-term rate of endiheell loss.
Study Limitations

Despite multiple measures to minimize bias, it waspossible to mask the surgeon as to
treatment group during postoperative examinatialibpugh the study group for specular
microscopy scans were masked to the reading cdritermajority of surgeons had

limited prior experience with the implantation teaue. The study excluded patients
with secondary open angle glaucoma and thus tldtsesay not be generalizable to
these populations. Inclusion was limited to POA®sewith age related cataract as the
only comorbidity, and the procedure was assessednbination with
phacoemulsification. Medication wash out was npeeted after 2 years, and so IOP
reduction attributable to the device alone at 3y&aindirect. The rate of re-intervention

was not a prespecified endpoint, and will requimetfer follow-up to confirm the 3-year
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372 findings. Despite the limitations, we believe thedy is sufficiently powered to
373 demonstrate a significant difference in long te@®®land medication reduction and need
374  for IOP-lowering procedures with Hydrus Microsténplantation versus cataract

375 surgery alone.

376
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Figure 1: Mean 10OP (washout |OP shown at day 0). Error bars are 95% confidence intervals.
Wash out value shown for Day 0O (operative day).

Figure 2: Mean Medication Count. Error bars are 95% confidence intervals.

Figure 3: 3-year Kaplan-Meier cumulative probability of repeat glaucoma surgery

Figure 4: Change in Endothelial Cell Density from prior visit. Specular microscopy images taken
preoperatively and postoperatively at 3, 6, 12, 18, 24, and 36 months. Error bars are 95%

confidence intervals.

Figure 5: Change in rate of 30% endothelial cell loss from prior visit. Specular microscopy
images taken preoperatively and postoperatively at 3, 6, 12, 18, 24, and 36 months.



Table 1: Medication-Free Rates stratified by preoperative medication count

Preoperative 2 years 3 years
Count HMS cs AMS cs

1 88% 28% 79% 48%

2 79% 61% 74% 56%
3ord 51% 30% 51% 33%
Mean 78% 48% 72% 46%

IOP —mmHg* | 16.6+3.2|  17.442.8 16.43.2 17.143.1

*Mean |OP of unmedicated eyes



Table 2: 3-Year Medication-free | OP Reduction

Medication Free Eyes HMS Cs p-value
Preoperative mean + SD 255+3.0 25.4+P.9 0.9
3 Year Follow-up
<18 mmHg 56.2% 34.6% <0.001
>20% IOP Reduction 62.0% 41.19 <0.001
>30% IOP Reduction 40.9% 21.59 0.003
>40% IOP Reduction 22.6% 8.4% <0.00p




Table 3: Adverse Events. M ost frequent adverse eventsat 3 years.

Cumulative Events

Cumulative Events

2 Years 3 Years
HMS cs Difference HMS cs Difference
BCVA loss of = 2 ETDRS lines = 3 months 1.4% 1.6% -0.2% 1.6% 2.1% -0.5%
Worsening in visual field MD >2.5 dB 4.3% 5.3% -1.0% 6.2% 8.6% -2.3%
Postoperative malposition 1.4% 0.0% 1.4% 1.4% 0.0% 1.4%
Peripheral anterior synechiae with device obstruction 3.5% 0.0% 3.5% 4.3% 0.0% 4.3%
Peripheral anterior synechiae - non obstructive 7.3% 2.1% 7.3% 8.1% 2.7% 8.1%
Device obstruction, partial or complete 7.3% 0.0% 7.3% 7.6% 0.0% 7.6%
SLT/Trabeculoplasty 0 0.5% -0.5% 0.8% 2.7% 1.9%
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3-year follow-up of a prospective, randomized trial evaluating the safety and effectiveness of
the Hydrus Microstent combined with phacoemulsification for treatment of open angle
glaucoma shows reduced IOP and medication use compared to phacoemulsification alone.



