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Objective: To report the incidence and management of
elevated intraocular pressure (IOP) in patients with uve-
itis treated with the fluocinolone acetonide (FA) intra-
vitreal implant.

Design: Pooled data from 3 multicenter, double-
masked, randomized, controlled, phase 2b/3 clinical trials
evaluating the safety and efficacy of the 0.59-mg or 2.1-mg
FA intravitreal implant or standard therapy were analyzed.

Results: During the 3-year follow-up, 71.0% of implanted
eyes had an IOP increase of 10 mm Hg or more than base-
line and 55.1%, 24.7%, and 6.2% of eyes reached an IOP
of 30 mm Hg or more, 40 mm Hg or more, and 50 mm Hg
ormore, respectively. Topical IOP-lowering medication was

administered in 74.8% of implanted eyes, and IOP-lowering
surgeries, most of which were trabeculectomies (76.2%),
were performed on 36.6% of implanted eyes. Intraocular
pressure—lowering surgeries were considered asuccess (post-
operative IOP of 6-21 mm Hg with or without additional
IOP-lowering medication) in 85.1% of eyes at 1 year. The
rate of hypotony (IOP = 5 mm Hg) following IOP-lowering
surgery (42.5%) was not different from that of implanted
eyes not subjected to surgery (35.4%) (P=.09).

Conclusion: Elevated IOP is a significant complication
with the FA intravitreal implant but may be controlled
with medication and surgery.
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HE INCIDENCE OF UVEITIS IN

the United States is esti-

mated to be 200 cases per

100000 people per year

and mostly affects adults
aged 20 to 50 years.! Topical, intraocu-
lar, and systemic administration of corti-
costeroids are commonly used treat-
ments,” while immunomodulators and
targeted biological agents are increas-
ingly used as corticosteroid-sparing thera-
pies. The 0.59-mg fluocinolone ace-
tonide (FA) intravitreal implant (Retisert;
Bausch & Lomb, Rochester, New York) is
the first and, currently the only, sustained-
release intraocular implant approved by the
US Food and Drug Administration for the
treatment of noninfectious posterior uve-
itis. The FA intravitreal implant provides
sustained release of drug for approxi-
mately 2 and a half years and signifi-
cantly reduces uveitis recurrence, im-
proves visual acuity (VA), and decreases
the need for adjunctive therapy; how-
ever, elevated intraocular pressure (IOP)
is a common adverse event.’

Elevated IOP following treatment with
corticosteroids is often controlled by topi-
cal pressure-lowering medication.*> When
elevated IOP cannot be controlled phar-

macologically, IOP-lowering surgery is
usually performed.®” Intraocular pressure—
lowering surgical options include trab-
eculectomy, which can be performed in a
variety of ways.® and the placement of glau-
coma drainage devices.”° Selective laser
trabeculoplasty has also been used in a
small case series of patients."

& CME available online at
www.archophthalmol.com

We present the emergence of elevated
IOP as an adverse event secondary to the
use of the FA intravitreal implant for the
treatment of patients with noninfectious
posterior uveitis. In this analysis, we
pooled data related to IOP from 3 clinical
trials evaluating the efficacy and safety of
the FA intravitreal implant. Treatments for
controlling IOP and outcomes of IOP man-
agement with nonsurgical and surgical in-
terventions are reviewed.

- EEETIEE

STUDIES

Data from 3 phase 2b/3, prospective, random-
ized, multicenter clinical trials evaluating the
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safety and efficacy of the 0.59-mg FA intravitreal implant (Re-
tisert) and the 2.1-mg FA intravitreal implant over a 3-year pe-
riod in eyes with noninfectious posterior uveitis were pooled
to characterize the incidence of elevated IOP and its manage-
ment. Eyes implanted with either a 0.59-mg (n=294) ora 2.1-mg
(n=290) FA implant are included in the current analysis.

Study BLP 415-001 (ClinicalTrials.gov Identifier:
NCTO00407082) was a 3-year, double-masked, randomized, mul-
ticenter, controlled, phase 2b/3 safety and efficacy trial of 278
patients undergoing treatment with the FA intravitreal im-
plant. The study was carried out at 27 sites in the United States
(26) and Singapore (1), and 2 doses of the FA implant (0.59
mg and 2.1 mg) were compared. Study BLP 415-002 (Clini-
calTrials.gov Identifier: NCT00468871) was a 3-year, random-
ized, multicenter, phase 2b/3 study of 146 patients with non-
infectious posterior uveitis comparing the safety and efficacy
of the 0.59-mg FA intravitreal implant with standard of care
treatment. Standard of care therapy consisted of 0.2 mg/kg/d
or more of prednisolone equivalent (or =10 mg/d for patients
weighing more than 50 kg) if steroids were given alone or 0.1
mg/kg/d or more of prednisolone equivalent if steroids were
given with immunosuppressive agents. After 6 months, if the
disease was controlled, treatment doses were tapered accord-
ing to each investigative site’s standard guidelines. The study
was carried out at 43 sites in Europe, Israel, and Saudi Arabia.
BLP 415-004 (Clinical Trials.gov Identifier: NCT00456482) was
a 3-year, double-masked, randomized, multicenter, con-
trolled, phase 2b/3 safety and efficacy study evaluating 2 doses
(0.59 mg and 2.1 mg) of the FA intravitreal implant in 239 pa-
tients. The study was carried out at 19 sites in the United States,
Canada, China, India, Australia, and the Philippine Islands. Prior
to enrollment, patients were stratified according to their use
of systemic or local therapy, such as corticosteroids or other
immunosuppressive drugs.

In all 3 studies, ophthalmic examinations, including IOP mea-
surements, were conducted on days 1 and 2 and at weeks 1, 4,
8,12, 18, 24, 30, 34, and 52. After the 1-year visit, follow-up
visits were at 3-month intervals for an additional 2 years. Vi-
sual field measurements were conducted at baseline and at se-
lected visits in the postimplantation follow-up.

FA INTRAVITREAL IMPLANT

The design and implantation technique of the FA intravitreal im-
plant have been described in detail elsewhere.'” Briefly, the im-
plantis generally placed in the inferonasal or inferotemporal quad-
rant. A conjunctival peritomy is fashioned, followed by a 3- to
3.5-mm sclerotomy parallel to and 3.5 to 4 mm posterior to the
limbus. Care is taken to ensure that the incision is through the
choroid. A limited vitrectomy is performed, and the implant is
sutured in place with an 8-0 polypropylene suture. The sclera is
closed with an 8-0 or 9-0 polypropylene suture, and after veri-
fying implant location, the conjunctiva is closed.

The FA implant contains FA in a polymeric delivery sys-
tem and is designed to provide controlled drug release for ap-
proximately 2 and a half years.” The intravitreal implant stud-
ied contained either 0.59 mg or 2.1 mg of FA.

EFFICACY

The primary efficacy outcome in all trials was the recurrence
of uveitis, while VA was a secondary efficacy outcome. These
outcomes were monitored in each trial for more than 3 years
but are not the focus of the current analysis. The 34-week re-
currence rate and within-patient comparison of VA from study
BLP 415-001 have been reported previously,’ while 3-year ef-
ficacy and safety results of that study and the efficacy and safety

results of study BLP 415-002 are the subject of separate
articles.

Three-year uveitis recurrence rates and VA data from the 3
trials were pooled in the current analysis. In all 3 studies, a re-
currence was defined as any 1 of the following: (1) 2-step or
more increase in the number of anterior chamber cells com-
pared with baseline, (2) 2-step or more increase in vitreous haze
compared with baseline, (3) deterioration of at least 0.30 loga-
rithm of the minimum angle of resolution (logMAR) in VA from
screening/baseline without an obvious alternate etiology, or (4)
ocular inflammation that, in the opinion of the investigator, re-
quired initiation or modification of therapy. Visual acuity was
assessed (and recorded in logMAR units) using the standard
Early Treatment Diabetic Retinopathy Study (ETDRS) proce-
dure adapted for the Age-Related Eye Disease Study (AREDS)."
Visual acuity improvement was defined as a gain of at least 3
lines, whereas stabilization was defined as a change of fewer
than 3 lines from baseline VA.

ELEVATED IOP AND MANAGEMENT

Goldmann applanation tonometry was used to measure IOP. The
mean of 3 measurements in each eye was recorded as the IOP.
Intraocular pressure measurements were not corrected for
central corneal thickness. In eyes with elevated IOP, topical IOP-
lowering medication was used as first-line treatment. Topical IOP-
lowering medications included all classes of drugs currently
approved by local agencies, with the choice of medication at the
discretion of the investigator. The use of any IOP-lowering medi-
cations was recorded at every study visit. If IOP-lowering medi-
cations did not adequately control IOP, IOP-lowering surgeries
were performed. Surgical interventions for [OP management were
chosen, in most cases, by glaucoma specialists and were re-
corded throughout each study. These included trabeculecto-
mies, glaucoma drainage devices, and cyclophotocoagulation.
There were no criteria specified for the initiation of IOP-
lowering surgery or choice of surgery; these were at the discre-
tion of the clinician.

Complete success of IOP-lowering surgery was defined as
postoperative IOP of 6 to 21 mm Hg that did not require ad-
ditional IOP-lowering medications to stay within this range.
Qualified success of IOP-lowering surgery was defined as post-
operative IOP of 6 to 21 mm Hg that required additional IOP-
lowering medications to stay within this range.

STATISTICAL ANALYSIS

Statistical analysis included descriptive statistics (frequencies
and percentages for discrete measures) to determine the inci-
dence of events, such as the need for IOP-lowering medica-
tions or surgical procedures performed for IOP management,
as well as continuous descriptive statistics (sample size, mean,
standard deviation, minimum, and maximum) for measures of
logMAR VA and IOP (millimeters of mercury). In addition,
Kaplan-Meier analyses were performed to determine the time
from implantation to any interventions for IOP management,
with log-rank statistics to determine statistically significant dif-
ferences in the time to event between implant groups.

The mean changes in VA and IOP from preoperative to post-
operative visits were analyzed using paired t tests. The differ-
ence in the mean changes in VA and IOP from preoperative to
postoperative visits between implant doses and between eyes
treated with drainage devices and eyes treated with trabecu-
lectomies were analyzed using pooled-variance ¢ test methods
when heterogeneity was not statistically significant (assessed
through folded F test method, P>.05) and using Satter-
thwaite ¢ test estimates when heterogeneity was statistically sig-
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Table 1. Patient Baseline Characteristics
Subgroups of All Patients
: Patients Patients NotI
Requiring Requiring
Al 10P-Lowering 10P-Lowering
Parameter Patients Surgery? Surgery?
Age, y, mean+SD 4141142 38.5+13.9 443+145
(range) (7.0-92.0) (7.0-80.0) (8.0-92.0)
Ethnicity, No. (%)
White 297 (50.9) 114 (38.4) 183 (61.6)
African American 56 (9.6) 11 (19.64) 45 (80.4)
Asian 188 (32.2) 75 (39.9) 113 (60.1)
Hispanic 25 (4.3) 7 (28.0) 18 (72.0)
Other 17 (2.9) 7(412) 10 (58.8)
Sex, No. (%)
M 216 (37.0) 103 (47.7) 113 (52.3)
F 368 (63.0) 111 (30.2) 257 (69.8)
Abbreviation: 0P, intraocular pressure.
Ethnicity and sex data are within-group percentages.
Table 2. Intraocular Pressure-Lowering Therapy
by Drug Class
Medication Class No. (%)
B-Adrenergic antagonists 222 (50.8)
«-Adrenergic agonists 88 (20.1)
Prostaglandin analogues 22 (5.0)
Carbonic anhydrase inhibitors
Topical 14 (3.2)
Oral 1(0.2)
Miotics 4(0.9)
Combination drugs
Dorzolamide hydrochloride/timolol maleate 84 (19.2)
Latanoprost/timolol maleate 2(0.4)
Total medication use, No./Total No. (%) 437/584 (74.8)

nificant (P=.05). Hypotony rates between subjects with or with-
out IOP-lowering surgeries were assessed using Pearson x*
statistics. Because these analyses were exploratory, all results
with P values <.05 were considered statistically significant.

B xesuits [N

PATIENTS

All eyes (584) implanted with either the 0.59-mg FA im-
plant (n=294) or the 2.1-mg FA implant (n=290) were
included in this analysis. The mean patient age was 41.4
years (range, 7-92 years), 63% were female, and half of
the patients were white. Baseline characteristics of all the
patients who received implants in this pooled analysis
are presented in Table 1 as well as the characteristics
of those patients who required IOP-lowering surgery and
those who did not. While data regarding the etiology of
uveitis were not collected in all 3 studies, most patients
had idiopathic uveitis.

FA INTRAVITREAL IMPLANT EFFICACY

Pooled efficacy results for the FA intravitreal implant are
presented in the eTable (available at http://www

.archophthalmol.com). The uveitis recurrence rate in im-
planted eyes was significantly reduced compared with pre-
implantation rates. Uveitis recurrence rates at 3 years
postimplantation for the 0.59-mg FA implant, the 2.1-mg
FA implant, and both doses combined were 19.1%, 38.3%,
and 28.6%, respectively, while the recurrence rate in fel-
low eyes without an implant was 55.8%, 57.8%, and
56.8%, respectively. Visual acuity was stabilized or im-
proved in 86.8%, 81.0%, and 84.0% of implanted eyes
in the 0.59-mg implant group, the 2.1-mg implant group,
and both dose groups combined, respectively, vs 83.4%,
86.0%, and 84.6% of fellow eyes, respectively, at 3 years
postimplantation.

MAGNITUDE OF AND TIME TO ELEVATED IOP

During the 3-year follow-up, 66.2% (192 0f 290), 75.9%
(220 0f 290), and 71.0% (412 of 580) of implanted eyes
reached an IOP elevation of 10 mm Hg or more from base-
line (at any time) in the 0.59-mg FA implant group, the
2.1-mg FA implant group, and both dose groups com-
bined, respectively, vs 19.8% (57 of 288), 22.5% (64 of
284),and 21.2% (121 of 572) of fellow eyes without im-
plants, respectively.

The Kaplan-Meier analyses of time from implanta-
tion to IOP of 30 mm Hg or more, 40 mm Hg or more,
and 50 mm Hg or more are presented in eFigure 1 (avail-
able at http://www.archophthalmol.com). In the 0.59-mg
implant group (n=293), 108 (36.9%), 39 (13.3%), and
7 eyes (2.4%) at 1 year, 136 (46.4%), 54 (18.4%), and
15 eyes (5.1%) at 2 years, and 150 (51.2%), 66 (22.5%),
and 18 eyes (6.1%) at 3 years postimplantation reached
an IOP of 30 mm Hg or more, 40 mm Hg or more, and
50 mm Hg or more, respectively. In the 2.1-mg implant
group (n=290), 118 (40.7%), 45 (15.5%), and 10 eyes
(3.4%) at 1 year, 160 (55.2%), 69 (23.8%), and 14 eyes
(4.8%) at 2 years, and 171 (59.0%), 78 (26.9%), and 18
eyes (0.2%) at 3 years postimplantation reached an IOP
of 30 mm Hg or more, 40 mm Hg or more, and 50 mm Hg
or more, respectively. There was no significant differ-
ence in the time from implantation to IOP of 30 mm Hg
or more (P=.07), 40 mm Hg or more (P=.23), and 50
mm Hg or more (P=.98) in the 0.59-mg implant group
vs the 2.1-mg implant group. The 25th percentile time
to IOP of 30 mm Hg or more was 179 days with a 95%
confidence interval (CI) of 146 to 243 days for the 0.59-mg
implant group and 165 days (95% CI, 126-127) for the
2.1-mg implant group. The 25th percentile time to IOPs
of 40 mm Hg or more and 50 mm Hg or more were not
attained.

TIME TO IOP-LOWERING MEDICATIONS
AND IOP-LOWERING MEDICATIONS USED

Within 3 years following implantation, 437 of 584 eyes
(74.8%) received IOP-lowering medication. First-line medi-
cations used are presented in Table 2. Kaplan-Meier analy-
ses in Figure 1 illustrate the time course to the initiation
of IOP-lowering therapy for each implant dose, with cu-
mulative proportions of patients at 6-month intervals re-
quiring IOP-lowering medications included in the “Im-
plant Dose” section. No significant differences in the
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Treatment implant Censored treatment implant
— 0.59mg 0 0.59 mg
— 21mg o021mg
o 1004 ¢
2 \
2075 \
2 050 i~
£025 e e
7]
0 T T T T T 1
0 6 12 18 24 30 36 42
Time, mo
Implant dose
0.59 mg
Failure, No. (%) 140 171 193 202 206 211
(476) (58.2) (656) (68.7) (70.1) (71.8)
2.1 mg
Failure, No. (%) 146 192 216 221 224 226
(50.3) (66.2) (745) (762) (77.2) (77.9)

Treatment implant Censored treatment implant
— 0.59mg 0 0.59 mg
— 21mg 021mg
s 1.00 ‘__‘“‘-t_‘\ .
S5 MR -
2 050 T
E
£025
7]
0 T T T T T 1
0 6 12 18 24 30 36 42
Time, mo
Implant dose
0.59 mg
Failure, No. (%) 13 32 61 76 82 94
(4.4)  (109) (20.7) (25.9) (27.9) (32.0)
21 mg
Failure, No. (%) 11 4 72 91 110 120
(38)  (141) (248 (314) (37.9) (414)

Figure 1. Kaplan-Meier analysis of time to intraocular pressure-lowering
medication use in implanted eyes. “Implant Dose” section shows the
cumulative proportions of eyes requiring intraocular pressure—lowering
medication at the indicated intervals. Censored treatment includes patients
removed from the at-risk population before study completion.

incidence or the time course to initiation of IOP-lowering
therapy were observed between the 0.59-mg and 2.1-mg
implants (P=.12). The mean=SD time from implantation
to the initiation of IOP-lowering therapy was 409.3+18.7
days (both implant groups combined). Median time to ini-
tiation of IOP-lowering therapy from implantation was 197
days with a 95% CI of 166 to 232 days (both implant groups
combined). The most commonly administered IOP-
lowering medications included B-adrenergic antagonists
(50.8%), followed by a-adrenergic agonists (20.1%) and
the fixed-dose dorzolamide hydrochloride/timolol male-
ate combination (19.2%).

TIME TO IOP-LOWERING SURGERY AND
SURGICAL PROCEDURES USED

Within the 3-year postimplantation period, 36.6% (214
of 584) of eyes underwent surgical intervention for IOP
management. Some of these surgical procedures were per-
formed more than 2 years postimplantation. Kaplan-
Meier analysis illustrating the time course to surgical in-
tervention for IOP management is shown in Figure 2,
while cumulative proportions of patients requiring IOP-
lowering surgery at 6-month intervals are included in the
“Implant Dose” section. The mean+SD time from im-
plantation to surgery for IOP management was
870.5+13.9 days (both implant groups combined). The
25th percentile time to initiation of IOP-lowering sur-
gery from implantation was 581 days (95% CI, 497-693
days); the 50th percentile was not attained. Time to IOP-
lowering surgery was significantly longer for the 0.59-mg
implant group than the 2.1-mg implant group (P=.02).
The 25th percentile time to initiation of IOP-lowering
surgery for the 0.59-mg implant group was 691 days (95%
CI, 518-998 days), with a mean+SD time of 898.4+19.0
days, and the 25th percentile time to initiation of IOP-
lowering surgery for the 2.1-mg implant group was 525

Figure 2. Kaplan-Meier analysis of time to intraocular pressure-lowering
surgery in implanted eyes. “Implant Dose” section shows the cumulative
proportions of eyes requiring intraocular pressure—lowering surgery at the
indicated intervals. Censored treatment includes patients removed from the
at-risk population before study completion.

days (95% CI, 451-651 days), with a mean+SD time of
820.8+19.2 days.

The distribution of IOP in eyes undergoing surgery
just prior to surgery was as follows: 9.8% of eyes had an
IOP of 6 to 21 mm Hg, 57.9% had an IOP of 22 to 35
mm Hg, 23.8% had an IOP of 36 to 45 mm Hg, and 8.4%
had an IOP of 46 mm Hg or more. Because clinicians made
their decision to initiate IOP-lowering surgery based on
traditional variables, including visual field test and op-
tic nerve head findings, as well as IOP, a small percent-
age of eyes undergoing IOP-lowering surgery had rela-
tively modest elevations in IOP prior to surgery.

Intraocular pressure-lowering surgeries included tra-
beculectomy, glaucoma drainage devices, nonpenetrating
surgery, and cyclophotocoagulation. The most com-
monly performed procedure was trabeculectomy (163 of
214 [76.2%]), followed by implantation of a glaucoma drain-
age device (44 of 214 [20.6%]), as presented in Table 3.
Of the 214 initial IOP-lowering surgeries, 86 (40.2%) were
augmented by antimetabolites (84 of the augmentations oc-
curring with trabeculectomies), and of the surgeries aug-
mented with antimetabolites, 83 were augmented at the time
of surgery or within 7 days after surgery (67 with mito-
mycin C and 16 with 5-fluorouracil). Three were aug-
mented more than 7 days after the initial surgery (2 with
5-fluorouracil and 1 with mitomycin C).

Repeated IOP-lowering surgeries were required in 20
of the 163 eyes treated initially with trabeculectomy and
included Ahmed (5), Baerveldt (3), and repeated trab-
eculectomy (12) procedures, with 1 eye requiring a third
procedure (Baerveldt). Eight of the 20 eyes requiring re-
peated surgery received an antimetabolite as adjunct
therapy to their initial trabeculectomy. One of the 17 pa-
tients undergoing an initial Baerveldt procedure re-
quired a second procedure (Ahmed) and 3 of 5 patients
undergoing initial cyclophotocoagulation required a sec-
ond procedure (all trabeculectomies), with 2 of those pa-
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Table 3. Intraocular Pressure—Lowering Surgical Procedures
Procedure No. (%)
Trabeculectomy 163 (76.2)

Augmented with antimetabolites? 84 (51.5)
Mitomycin C augmentation® 66 (78.6)
5-Fluorouracil augmentation® 18 (21.4)

Glaucoma drainage device 44 (20.6)

Ahmed? 22 (50.0)

Baerveldt? 19 (43.2)

Express? 3(6.8)

Cyclophotocoagulation 5(2.3)
Trans-scleral? 4(80.0)
Endoscopic? 1(20.0)
Nonpenetrating surgery 2(0.9)
Viscocanalostomy 1(0.5)
Deep sclerotomy 1(0.5)
Total 214

aPercentages are for each group and not for all surgeries combined.
bPercentages are for each subgroup and not for all surgeries combined.

tients requiring a third procedure (repeated cyclopho-
tocoagulation). Finally, 2 of 3 patients undergoing initial
Express shunts required a second procedure (1 Ahmed
and 1 trabeculectomy), and 1 of those 2 patients re-
quired a third procedure (Ahmed).

SURGICAL OUTCOMES

Preoperative and postoperative mean IOP and VA in eyes
undergoing IOP-lowering surgical interventions are pre-
sented in Table 4 (both implant groups combined).
Figure 3 shows the proportion of eyes within defined
1OP ranges prior to IOP-lowering surgery and up to 12
months postsurgery. Surgical success and qualified suc-
cess rates in 3-month intervals up to 1 year following the
initial IOP-lowering procedure are presented in eFigure 2
(available at http://www.archophthalmol.com). Com-
plete success of IOP-lowering surgery was recorded in
48.3%, 54.1%, 51.1%, and 50.0% at 3, 6, 9, and 12 months
after surgery, respectively. Qualified success occurred in
25.9%, 27.0%, 27.7%, and 35.1% of eyes at 3, 6, 9, and
12 months after surgery, respectively. Surgical success
rates in eyes that were augmented with antimetabolites
were similar to those in eyes that were not augmented
with antimetabolites (data not shown).

Prior to IOP-lowering surgery, the mean+SD IOP was
32.21+8.96 mm Hg (both implant groups combined). Post-
surgery, the mean+SD IOP declined to 13.44+7.23 mm Hg
at 3 months (+30 days), 14.62+7.39 mm Hg at 6 months
(30 days), 14.79+7.48 mm Hg at 9 months (+30 days),
and 15.87 £8.49 mm Hg at 12 months (+30 days) (P<.01
for all). There were no significant differences in the mean
change from preoperative to postoperative IOP levels be-
tween implant doses (P=.14) or between eyes treated with
drainage devices and eyes treated with trabeculectomy
(P=.16) through 12 months. The majority of patients were
in the 6 to 21 mm Hg range from 3 months after IOP-
lowering surgery through 12 months postsurgery.

Visual acuity was minimally impacted by 1OP-
lowering surgery, and in fact, a statistically significant net

gain of 1 line of vision (from logMAR 0.49 to logMAR
0.40; P=.02) was observed 1 year postoperatively (both
implant groups combined, including only subjects who
had a 1-year postoperative visit). Prior to surgery, the
mean=SD VA for all subjects who had an IOP-lowering
surgery was 0.47+0.40 (both implant groups com-
bined), while postsurgery, the mean+SD VA ranged from
0.40 to 0.47 and was significantly improved at 9 months
and 12 months (P=.04 and .02, respectively). There were
no significant differences in the mean change from pre-
operative to postoperative VA between implant doses
(P= .35 forall) or between eyes treated with drainage de-
vices and eyes treated with trabeculectomy (P=.25 for
all) through 12 months.

IOP-LOWERING SURGERY ADVERSE EVENTS

Hypotony, defined as IOP of 5 mm Hg or lower occur-
ring at 8 days or more after IOP-lowering surgery, de-
veloped in 42.5% (91 of 214) of eyes requiring IOP-
lowering surgery. Approximately half of eyes (42 of 91
[46.0%]) with hypotony manifested more than 60 days
following the initial IOP-lowering surgery, and 18% (16
of 91) developed hypotony more than 1 year following
the initial surgery. In implanted eyes that did not re-
quire IOP-lowering surgery, hypotony occurred in 35.4%
eyes (131 of 370). There was no significant difference in
the proportion of implanted eyes that developed hy-
potony after IOP-lowering surgery vs those without IOP-
lowering surgery (P=.09). Of the 86 eyes that had IOP-
lowering surgery augmented with antimetabolites, 37
(43.0%) developed hypotony vs 54 of 128 eyes (42.2%)
not augmented with an antimetabolite.

After the first IOP-lowering surgery, hypotony (IOP =5
mm Hg) occurred in 36% (16 of 44) of eyes treated with
shunts (glaucoma drainage devices) and in 45% (74 of 163)
of eyes treated with trabeculectomy. At 3, 6, 9, and 12
months (£30 days) following surgery, 15.04%, 8.40%,
8.93%, and 3.19% of implanted eyes treated with trabecu-
lectomy experienced hypotony vs 5.41%, 0%, 0%, and 5.88%
of implanted eyes treated with drainage devices. Other post-
surgery complications included retinal detachment (4 of
214 [1.9%]) and endophthalmitis (3 of 214 [1.4%]).

EXPLANTS

A total of 13 patients had their implants surgically re-
moved in an attempt to control elevated IOP. Of these
patients, 8 required further intervention, 6 surgical and
2 medical, for IOP control.

BN COMMENT By

Upveitis has long been associated with elevated IOP; Georg
Joseph Beer first reported this association in 1813. In-
deed, elevated IOP occurs in 8% to 26% of patients with
acute uveitis and in 11% to 46% of patients with chronic
uveitis, and the risk of elevated IOP has been shown to in-
crease over time.*'®'® There are various mechanisms by
which an inflammatory process can lead to elevated IOP.
Alterations in aqueous composition and/or an obstruc-
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Table 4. Outcomes Following Surgery for IOP Reduction
Time From I0P-Lowering Surgery, mean+SD
Parameter I3 mo (+ 30 d) 6 mo (+ 30 d) 9mo (+ 30d) 12 mo (= 30 d)I
0P, mm Hg
No. of patients 174 148 137 114
Preoperative? 32.97+9.12 32.10+£9.52 32.97+9.52 32.41+9.06
Postoperative 13.44+7.23 14.62+7.39 14.79+7.48 15.87+8.49
Change -19.54+11.43 -17.48+11.43 -18.18+11.31 -16.54+11.89
P value <.01 <.01 <.01 <.01
VA, logMAR
No. of patients 154 132 129 111
Preoperative? 0.46+0.40 0.48+0.42 0.46+0.39 0.49+0.39
Postoperative 0.47+0.40 0.45+0.42 0.40+0.36 0.40+0.39
Change 0.01+0.36 -0.03+0.39 -0.06+0.33 -0.09+0.41
P value .78 40 .04 .02

Abbreviations: logMAR, logarithm of the minimum angle of resolution; IOP, intraocular pressure; VA, visual acuity.
2Preoperative 0P and VA represent the baseline mean value for those patients who were sampled at the indicated points.
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Figure 3. Proportion of eyes within a defined range of intraocular pressure before and after intraocular pressure—lowering surgery.

tion of the filtering angle by inflammatory cells and other
cellular debris may result in elevated IOP.'** Intraocular
pressure may also be elevated by angle closure. This event
can occur in patients with posterior synechiae, causing pu-
pil block, or it may occur secondary to progressive forma-
tion of peripheral anterior synechiae.”!

Corticosteroids, the mainstay in the treatment of uve-
itis, may also elevate IOP because of their impact on the
trabecular meshwork, where they decrease aqueous out-
flow.?>** While all corticosteroid administration routes
have been associated with elevated IOP,**?° local ocular
administration is associated with a greater risk, and of
local delivery methods, intraocular delivery carries the
greatest risk.?*%3* The extent of IOP elevation depends
on the potency of the corticosteroid, the dose and dura-
tion of treatment, the route of administration, and the
patient’s susceptibility to corticosteroid-induced ocular
hypertension.”” Hence, in patients with uveitis with cor-

ticosteroid treatment, elevated IOP may be the result of
the corticosteroid treatment and/or the uveitis itself.

The FA intravitreal implant is approved by the Food
and Drug Administration for the treatment of noninfec-
tious posterior uveitis. Its efficacy in managing this con-
dition has been documented®'**® and reconfirmed in the
current pooled analysis with recurrence rates, 3 years
postimplantation, of 19% and 38% in the 0.59-mg and
2.1-mg implant groups, respectively, compared with 56%
and 58% of fellow eyes without an implant in the 0.59-mg
and 2.1-mg implant groups. However, because the ac-
tive ingredient in the implant is FA, a potent corticoste-
roid, the adverse effect profile of the implant includes com-
plications attributable to corticosteroids in general,
including cataract and elevated IOP.

In the current pooled analysis of IOP outcomes from 3
clinical trials, approximately three-fourths of eyes with non-
infectious posterior uveitis treated with an FA intravit-
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real implant developed elevated IOP of 10 mm Hg or more
than baseline, requiring IOP-lowering pharmacotherapy,
and one-third required IOP-lowering surgery within 3 years
of implantation. Few eyes required explantation. The mag-
nitude of IOP elevation was high; approximately half of
implanted eyes reached an IOP of 30 mm Hg or more and
one-quarter reached an IOP of 40 mm Hg or more prior
to IOP-lowering treatment. The incidence of elevated IOP
with the FA intravitreal implant was higher than that of
other published studies, with intraocular corticosteroid
therapy (primarily intravitreal triamcinolone acetonide
[IVTA]) ranging from 36.3% to 48.6% depending on the
definition used for elevated IOP.'**3* Apart from differ-
ences between triamcinolone acetonide and FA at the mo-
lecular level and consequent potency at the glucocorti-
coid receptor, the higher incidence of elevated IOP with
the FA intravitreal implant may be related to constant ex-
posure to corticosteroid throughout the implant’s 30-
month lifespan, whereas in the referenced studies, eyes were
exposed to fluctuating corticosteroid levels every 3 months.
Thus, following IVTA injection, triamcinolone acetonide
levels are expected to peak immediately, likely to supra-
therapeutic levels, and decline rapidly over 3 months down
to negligible levels prior to the next IVTA injection. Also,
results in some of the earlier-cited references were based
on a single IVTA injection with short follow-up periods.
Given the delayed IOP elevation that required therapy in
the current studys, it is likely that the reported incidence
of elevated IOP after IVTA would be considerably higher
with repeated IVTA injections over a similar study period.

The most common medications used to lower IOP in
the pooled analysis were 3-adrenergic antagonists, a-ad-
renergic agonists, and the fixed-dose combination drug
dorzolamide/timolol, with a mean time to IOP-lowering
medication slightly longer than a year and a median of
about 200 days. It follows that most patients who de-
velop elevated IOP will do so within the first year fol-
lowing implantation with the FA intravitreal implant and
that the risk for increased IOP is much lower thereafter.
However, patients who develop elevated IOP will need
management well beyond this time frame and a consid-
erable proportion will require IOP-lowering surgery.

When surgery was necessary to control elevated IOP,
trabeculectomy was the most common surgical proce-
dure and the mean time to surgical intervention was ap-
proximately 29 months. Surgical outcomes were favor-
able; in the majority of eyes, IOP ranged from 6 to 21
mm Hg from 3 months through 12 months following IOP-
lowering surgery. Approximately 50% of surgeries were
classified as a complete success (IOP of 6-21 mm Hg, with-
out the use of medication) and 25% to 35%, as a quali-
tied success (IOP of 6-21 mm Hg, with the aid of addi-
tional medication). These rates are similar to or better
than other published rates in patients with uveitic glau-
coma® and are consistent with prior analysis of surgi-
cal outcomes in study BLP 415-001.%

Hypotony was the most common postoperative com-
plication following IOP-lowering surgery, occurring in
42.5% of eyes. The timing of the onset of hypotony in
eyes that underwent IOP-lowering surgery, along with
the incidence of hypotony in both eyes with and with-
out implants without a preceding IOP-lowering sur-

gery, suggests that the implant surgery and/or the dis-
ease itself may account for some proportion of these cases
of hypotony. While chronic inflammation can signifi-
cantly damage the ciliary body, resulting in reduced aque-
ous production,*** the hypotony in these cases cannot
be attributed solely to the underlying disease process be-
cause only 14.2% of eyes without implants developed hy-
potony (data not shown).

Because there was no significant difference with re-
gard to hypotony in implanted eyes receiving glaucoma
drainage devices vs those receiving a trabeculectomy,
either surgery may be used to manage elevated IOP. How-
ever, we recognize that further hypotony may arise once
the implant has run out of FA (regardless of the sur-
gery), at which point it will be difficult to discern whether
the IOP-lowering surgery or the uveitis or both is the cause
of the hypotony. On the other hand, based on the lim-
ited success of explantation to control elevated IOP (8
of 13 patients in the pooled analysis whose implants were
removed required further intervention to lower their IOP),
it remains to be determined to what degree hypotony oc-
curs following implant depletion. Longer follow-up will
be needed to help clarify whether the drainage implant
or trabeculectomy performs better in this situation of de-
pleted implants.

In summary, in the current pooled analysis, the inci-
dence and magnitude of elevated IOP following treat-
ment of patients with uveitis with the FA intravitreal
implant were high but manageable with medication and
IOP-lowering surgery. When surgery was required, rates
of complete or qualified surgical success were high. Ul-
timately, the need to manage elevated IOP as an adverse
event following treatment with the FA intravitreal im-
plant should be balanced against the excellent efficacy
of the FA intravitreal implant in reducing uveitis recur-
rence. Patients and treating physicians must be cogni-
zant of the very real possibility of marked elevation in
IOP (unlikely to resolve on its own) secondary to this
implant, prepared for frequent follow-up to monitor IOP
rises and/or spikes, and aware of the significant risk of
requiring glaucoma surgery. Furthermore, baseline op-
tic nerve photographs and/or imaging and visual field test-
ing are strongly suggested so that subsequent decisions
about the need for surgical intervention can be based not
only on IOP but also on either an increase in cupping or
visual field loss.
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eFigure 1. Kaplan-Meier analysis of time from implantation to intraocular

pressure of 30 mm Hg or more (A), 40 mm Hg or more (B), and 50 mm Hg
or more (C) in the implant groups. “Implant Dose” sections show cumulative
proportions over time. Censored treatment includes patients removed from

the at-risk population before study completion.
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eFigure 2. Surgical success (postoperative intraocular pressure [IOP] 6-21
mm Hg, not necessitating additional IOP-lowering medications) and qualified
success (postoperative I0P 6-21 mm Hg, necessitating additional
|10P-lowering medications) at specific points following surgery

in patients for whom follow-up data were available.
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eTable. Fluocinolone Acetonide Intravitreal Implant Pooled Efficacy Results

No./Total No. (%)
T 1

Recurrence Rate at 3 Years Visual Acuity at 3 Years
[ 1 I
Implant Dose Implanted Eye? Fellow Eye Stabilized Improved Total
0.59 mg 56/293 (19.1) 163/292 (55.8) 160/258 (62.0) 64/258 (24.8) 224/258 (86.8)
2.1mg 111/290 (38.3) 166/287 (57.8) 149/247 (60.3) 51/247 (20.6) 200/247 (81.0)
Both doses 167/583 (28.6) 329/579 (56.8) 309/505 (61.2) 115/505 (22.8) 424/505 (84.0)

2|n patients with bilateral disease, the more severely affected eye was implanted.
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