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Abstract

Purpose—To describe fluocinolone acetonide implant dissociations in the Multicenter Uveitis
Steroid Treatment (MUST) Trial.

Design—Randomized clinical trial with extended follow-up.

Methods—Review of data collected on the first implant in the eye(s) of participants.
Dissociation was defined as the drug pellet no longer being affixed to the strut and categorized as
spontaneous or surgically-related.
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Results—250 eyes (146 patients) had at least one implant placed. Median time follow-up time
after implant placement was 6 years (range 0.5 to 9.2). Thirty-four dissociations were reported in
30 participants. There were 22 spontaneous events in 22 participants; 6-year cumulative risk of a
spontaneous dissociation was 4.8% (95% confidence interval (Cl): 2.4%-9.1%). The earliest event
occurred 4.8 years after placement. Nine of 22 eyes with data had a decline in visual acuity =5
letters temporally related to the dissociation. 39 implant removal surgeries were performed, 33
with replacement. Twelve dissociations were noted during implant removal surgeries in 10
participants (26%, 95% CI 15%-48%); 5 of these eyes had a decline in visual acuity =5 letters
after surgery. The time from implant placement to removal surgery was longer for the surgeries at
which dissociated implants were identified than for those without one (5.7 vs 3.7 years, p < 0.001).
Overall, visual acuity declined 15 or more letters from pre-implant values in 22% of affected eyes;
declines were frequently associated with complications of uveitis or it’s treatment.

Conclusion—There is an increasing risk of dissociation of Retisert implants during follow-up,
the risk is greater with removal/exchange surgeries, but both the risk of spontaneous and surgically
related events increase with longevity of the implants. In 22% of affected eyes visual acuity
declined by 15 letters. In the context of eyes with moderate to severe uveitis for years, this rate is
not unexpected.

Introduction

The fluocinolone acetonide intraocular implant (Retisert®, Bausch and Lomb, Bridgewater,
New Jersey) is a Food and Drug Administration (FDA)-approved treatment for non-
infectious intermediate, posterior, and panuveitis.12 The fluocinolone acetonide implant is
designed to allow sustained release of corticosteroid for approximately 2.5 years. The
implant is made of a non-biodegradable polymer, and consists of suture strut that anchors
the implant to the eye wall and a drug pellet containing fluocinolone acetonide, which is
glued to the strut. The pellet can become unglued from the strut, which is referred to as a
“dissociation”; if the pellet also separates from the strut it is characterized as a “dislocated”
pellet.

Dissociation of the drug pellet, with or without dislocation, is a recognized complication of
treatment with the fluocinolone acetonide implant and typically has been reported to occur
without serious sequelae or visual loss. A retrospective study of 224 patients with 407
implants from 2 centers with a median follow-up of 3.4 years (range 0.9 to 12 years)
reported 17 spontaneous dislocations of the drug pellet; the major risk factor for spontaneous
dislocations was time since placement of the implant.3 Three other retrospective case series
have reported a total of 9 cases of spontaneous implant dislocations discovered on clinical
examination after patients noticed visual symptoms; these events occurred between two and
seven years after implant placement.4-8 Dissociations, with or without dislocations, have
also been reported in conjunction with surgeries to remove and replace implants. Nicholson
and colleagues’ reported that the pellet was noted to be dissociated from the strut in 40% of
27 surgical procedures occurring between 2001 and 2010; Itty and colleagues3 reported a
lower frequency, 14% of 77, noted at the time of implant exchange.
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The risk of dissociation and dislocation of fluocinolone acetonide implants has not been
evaluated prospectively. We reviewed data from the cohort of patients who were enrolled
and followed in the Multicenter Uveitis Steroid Treatment (MUST) Trial and Follow-up
Study to evaluate the risks of implant dissociation and dislocation and effects on visual
acuity. The trial enrolled 255 participants with noninfectious intermediate, posterior or
panuveitis for which systemic corticosteroids were indicated;® participants were randomly
assigned to receive either fluocinolone acetonide implants or systemic treatment for uveitis.
The results of the MUST Trial after 2 years and 4.5 years of follow-up have been

reported; 911 vision preservation was similar in both groups; the implant was more effective
for suppressing uveitis activity but was associated with more ocular side-effects, such as
cataract and elevated intraocular pressure, and a higher incidence of glaucoma than systemic
treatment.%-11 Herein, we report the occurrence of dissociations and dislocations for the first
fluocinolone acetonide implant placed in each eye with uveitis in the MUST Trial and
Follow-up Study.

Details regarding the design, surgical techniques, baseline characteristics, and 2-year and
4.5-year results of the original MUST Trial are reported elsewhere.8-11 Briefly, eligible
patients 13 years of age or older were enrolled in the MUST Trial at 23 centers in the United
States, the United Kingdom, and Australia between December 2005 and December 2008.
Patients meeting the eligibility criteria in both eyes were assigned to receive the same
treatment in both eyes. Participants under follow-up at the end of the trial period (December
2010) were invited to continue follow-up in the MUST Follow-up Study that commenced in
January 2011 and currently is ongoing. All participants signed informed consent statements
for the trial approved by the clinical center institutional review boards (IRBs). Participants
that continued in MUST Follow-up Study signed a second IRB-approved consent statement
for that study. The clinical trial is registered at ClinicalTrials.gov (NCT00132691). Both
MUST studies are in compliance with HIPAA regulations.

Data collection

Participants were seen every 3 months during the MUST Trial period (December 2005 to
December 2010) and every 6 months in the MUST Follow-up Study (January 2011 to data
base closure for this analysis in March 2015). Visits include slit lamp and indirect
ophthalmic examinations, color fundus photography, and best-corrected visual acuity
assessments according to Early Treatment Diabetic Study procedures.®-12 Placement and
removal of implants were performed by MUST Trial-certified ophthalmic surgeons, and
data regarding these surgeries were collected.

This analysis includes all eyes that received a fluocinolone acetonide implant during the
course of the MUST Trial or Follow-up Study between December 2005 and March 2015,
regardless of the original treatment assignment or uveitis status at baseline. Results are
limited to the first implant(s) a participant received in an eye(s) with uveitis during the trial
or follow-up study.
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Main outcomes measures

Statistics

Results

The main outcome was dissociation of the implant; dissociated implants were further
classified as being dislocated (separated from the strut) or not. There were two
circumstances under which the dissociations were identified: 1) spontaneous events
identified or confirmed by clinical examination; and 2) events that were identified during
implant removal surgery. For events identified during surgery it was not possible to
definitively distinguish between pre-existing events and those caused by surgery. Hence, we
grouped both types of surgery-related events together in this report. A decline or
improvement in visual acuity was defined as a change of 5 or more letters; stable vision was
defined as a visual acuity measurements within 5 letters of the comparator measurement.

Time to spontaneous dissociation was measured from the date that the implant was placed
until the date of the discovery or confirmation of a spontaneous dissociation at a clinic visit.
Implanted eyes without a spontaneous dissociation were censored at the date of removal or
the date of last follow-up, whichever came first. Kaplan-Meier estimates of the survivor
function were used to graphically display the cumulative proportion with a spontaneous
dissociation.13 For surgical dissociations, generalized estimating equations were used to fit
regression models while accounting for between-eye correlation. Logistic regression was
used to estimate the 95% confidence interval (CI) of the point estimate for probability of
dissociation, and linear regression was used to compare the time from implantation to
surgery for those who had a dissociation as compared to those that did not. Robust standard
error estimates were computed.14 Statistical analyses were performed using SAS (SAS/
STAT User’s Guide Version 9.2, SAS Institute, Cary, NC) and R (The R Project for
Statistical Computing, version 2.13.1, http://www.r-project.org/).

Between December 2005 and March 2015, 320 implants were placed; 250 were first
implants, 67 were second implants, and 3 were third implants (Figure 1). The 250 first
implants were placed in the eye(s) of 146 of the 255 participants enrolled in the trial and
form the basis of this report. Most of these participants, 71% (104 of 146), had implants
placed in both eyes. The characteristics of the participants at the visit prior to implant
placement surgery were similar to the overall MUST Trial cohort at baseline (Table 1).8
Sixty-two percent these participants had posterior or panuveitis, and 27% of participants had
uveitis associated with a systemic disease. Most participants (59%) self-identified as white,
and most were women (74%). The median time since diagnosis of uveitis was 4.5 years
(range 0 to 40.5 years) at the time of implantation. Median baseline visual acuity in the
eye(s) with uveitis at baseline was 65 letters, which corresponds to a logMAR of 0.4 and a
Snellen equivalent of 20/50. The median follow-up time after placement of the first study
implant was 6.0 years (range 0.5 to 9.2 years). Of the 250 first implants, a total of 34
implants were identified as having dissociated, 29 with dislocation; these events occurred in
30 participants, four participants had dissociated implants in both eyes.
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Spontaneous dissociations

Spontaneous dissociations were identified in 22 eyes of 22 participants between 4.8 and 8.6
years after placement (Table 2). In all cases the drug pellet was dislocated from the strut as
well. Only one event was observed before 5 years (at 4.8 years) and the cumulative risk
climbed to 4.8% (95% CI: 2.4%-9.1%) by 6 years (Figure 2). Most events (68%) were
identified after the participant reported visual symptoms such as black spots, blurred or
decreased vision; 7 events (32%) were asymptomatic and identified during a clinical
examination.

Thirteen of the dislocated implants and 7 of the corresponding struts were surgically
removed; 11 were removed without significant complications. Two eyes had retinal
detachments associated with surgery and one of these eyes required a second surgery to
remove the dislocated drug pellet. A second implant was placed in 6 of the 12 eyes: 4 during
and 2 prior to the surgery to remove the first implant.

Twelve eyes had follow-up data on visual acuity after the dissociation. Visual acuity
declined by more than one line (5 letters) in 6 of the 12 eyes as measured within 5 months of
dissociation (Table 2; Supplemental Figure 1). Three of the 6 eyes with declines ranging
from 33 to 91 letters, did not recover to pre-dissociation visual acuity, although 2 of the 3
showed substantial improvement. i.e., 20 to 63 letters. Three eyes with declines ranging
from of 9 to 13 letters temporally related to dissociation, subsequently improved to a visual
acuity exceeding the pre-event acuity. The remaining 6 eyes with follow-up had stable
visual acuity after the discovery of the dissociation. Causes cited for the persistent declines
were exudative retinal detachment, post-operative air-fluid vitrectomy and sub-retinal
fibrosis, and epiretinal membrane with corneal opacity and a macular hole; other causes of
decline cited were macular hole; chorioretinal atrophy; and hypotony with vitreous haze.
Overall 6 of 11 eyes with sufficient data to evaluate had visual acuity ranging from -5 to
+19 letters of the value measured prior to implant surgery 5.8 to 9 years after the implant
was placed. In the 4 eyes with a declines ranging from 6 to 47 letters 6 to 9 years after
surgery, only 1 was directly linked to the removal surgery. In the other 3 cases
complications sited as affecting visual acuity were: macular edema (2), retinal atrophy (2),
retinal detachment (1), and hypotony with vitreous haze (1). See supplement for details on
individual cases.

Nine dislocated implants were not removed as of October 2015. We did not systematically
record the rationale for not removing implants, although some forms noted that there were
no vision loss or troublesome symptoms associated with the event so the decision was to
continue observation. The observation time after the dislocated implant was identified in
these 9 eyes ranged from 0 to 24 months, with a median time of 12 months (Table 2,
Supplemental Figure 2). Three of these nine eyes had a decline in visual acuity of more than
one line at the first measurement available after the dissociation was identified. One eye
with a history of corneal clarity problems, macular edema recovered to pre-dissociation
visual acuity within 4 months. The remaining two eyes in with persistent visual acuity loss
had other complications: one that declined to —10 letters had cystoid macular edema and an
epiretinal membrane; and the other hypotony and corneal edema associated with migration
of a sustained-release dexamethasone pellet (Ozurdex®, Allergan, Inc., Irvine, CA) into the
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anterior chamber. One eye with poor visual acuity prior to implantation (-10 letters)
continued to have poor visual acuity throughout follow-up. The remaining 5 eyes had stable
visual acuity after the discovery of the dissociation and continued to be stable or improved
for the remainder of follow-up. In comparison to the visual acuity prior to implant
placement, 4 of these 9 eyes had visual acuity decreases of more than 5 letters 6.2 t0 9.1
years after implant surgery. In addition to the two cases noted above, two other eyes had 9
and 13 letter declines from their pre-surgery visual acuity that were attributed to glaucoma
and corneal clarity with macular dysfunction, respectively. See supplemental Figure 2 for
details.

Dissociations associated with surgery

There were a total of 39 implant removal/exchange surgeries performed (excluding surgeries
performed to remove implants that spontaneously dissociated) at 12 centers to remove the
first implant (n=6) or to replace the initial implant (n=33). Twelve (26%, 95% CI: 15%—
48%) implant dissociations were noted during surgery in 10 participants (Table 3); 7 of
these implants were dislocated from the anchoring struts. No complications were noted
during surgery for 10 eyes; in the remaining two eyes the drug pellet dislocated during
surgery and was not removed. The time from implant placement to removal surgery was
longer for the surgeries at which a dissociation was identified compared to those without a
dissociation, 5.5 vs 3.7 years (p < 0.001).

Visual acuity measurements were available from these eyes 2 to 46 months after surgery.
Five eyes had a decline of more than one line noted after surgery (Table 3, Supplemental
Figure 3). Causes cited for the decline were macular atrophy or macular edema (3), and
glaucoma and retinal scarring (1); for one eye no reason was cited. Visual acuity
subsequently returned to within one line of pre-surgery levels in 4 of 5 eyes and within 7
letters in the remaining eye. Over all follow-up since implantation, 4 of the 12 eyes with
surgically-related dissociations had visual acuity loss of more than 5 letters from the pre-
implant measurement; losses ranged from 10 to 37 letters. Reasons for visual loss were cited
as a macular hole (1), uveitis (1) and not specified in 2 cases. See supplemental Figure 3 for
details.

Overall 56% of the affected eyes (18 of 32 with follow-up) visual acuity was better or the
same at the last recorded measurement as compared to the acuity measured prior to
placement of implants, 5.8 to 9.2 years after the first implant was placed. The remaining 14
eyes with dissociation of the first implant had a decline in vision of least 1 line and 7 of
which had a decline of 15 letters or more: 6 with spontaneous dissociations and 1 with a
surgically related dissociation. There were multiple factors cited as contributing to vision
decline, the most common was macular edema or atrophy. In only 1 case was visual acuity
loss directly linked to dissociation, i.e., an air-fluid vitrectomy was a complication of
removal of a dislocated implant.

Discussion

In patients with fluocinolone acetonide implants followed prospectively from implantation
according to a study protocol we found the rate of spontaneous dissociation and dislocation
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to be low, 4.8% at 6 years, and to increase with time since implant placement. Spontaneous
dissociations all involved dislocation of the drug pellet, at least by the time they were
observed. Time since implantation was also linked to dissociations that occurred during
surgery. In all of the observed cases, it is likely that drug pellets were empty and not
therapeutically effective since the estimated drug delivery time for the Retisert is 2.5 years.
These findings are consistent with the low rates of spontaneous dislocation that increased
over time reported in a large retrospective study done at two centers.3

Short-term visual acuity losses were common among participants with spontaneous
dissociations (9 of 21) and with dissociations discovered during surgery (5 of 12). However,
the visual acuity recovery was lower in the spontaneous dissociations (3 of 9) versus the
surgical cases (4 of 5). Over the longer term the visual outcomes for most participants with
dissociated implants were similar regardless of the how the dissociation was identified or
whether the implant was removed, 50% to 58% had visual acuity that was stable or better
than the pre-implant acuity 6 to 9 years after implantation, which is a good outcome. About
22% of eyes (7 of 32 with data) with dissociated implants experienced visual acuity loss of
15 letters or more 6 to 9 years after the original surgery, 6 of these were in eyes with
spontaneous dissociations. In most of these cases it is impossible to disentangle the direct
effect of the dissociated implant or its’ removal from the effects of uveitis or other
treatments on visual acuity; macular edema or atrophy were frequently cited as a
contributing cause. Hence, our results are not directive as to whether implants should be
removed, before or after dissociation. Complications related to spontaneous events are likely
dependent on what happens to the drug pellet after dislocation. A free floating drug pellet is
more likely to cause visual symptoms and poses greater risk of causing complications than
one that becomes lodged in the inferior uvea. Removal of the pellet entails other risk
associated with surgery, however, we noted only one of which was definitively linked to the
operative procedure, i.e., complications of air-fluid vitrectomy.

In the retrospective study by Itty and colleagues’ reporting 17 dislocated implants, visual
acuity declined in 5 of 17 eyes (29%); 4 with the dislocated implant removed, and 1 under
observation. The apparent larger immediate impact on visual acuity seen in our study (13 of
33 eyes, 39%) is likely due to the fact that we measured the impact based on visual acuity
assessments obtained 1 to 18 months before the dislocated implants were detected rather
than at the time of detection. Regardless, it is encouraging that extended follow-up showed
that visual acuity recovered or exceed pre-dislocation levels in 58% of affected eyes,
including 6 of the 13 eyes with immediate declines. Others have reported retinal tears,
hemorrhage or corneal edema associated with dislocated implants.3~7

The frequency of dissociations discovered at or occurring during surgical removal of the
implant was 26% in our study, compared to 11% and 41% of surgeries by others.37 In all of
these reports, dissociations were associated with the implant residing within the eye for a
longer time period. Our results are consistent with those reported by Itty and colleagues,?
i.e., implants that were dissociated at surgery had resided in eyes for a mean time of 5.5
years whereas those that did not were in place for a mean of about 3.7 years. Nicholson and
colleagues’ reported a similar effect but with shorter time periods, mean times since
placement of 3.9 versus 2.7 years for dissociated and intact implants, respectively. One
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reason for the discordant estimates for the rate of surgicallyrelated dissociations and the
shorter time periods could be that the Nicholson’ series may have included more of the first
generation implants. Manufacturing processes were re-engineered after the manufacturer
noted higher than acceptable rates of dissociation in quality assurance testing. However,
Nicholson’ did not detect difference in the dissociation rates between the two “generations”
of implants. Some of those earlier implants were included in the study by Itty;3 but our study
only included only the re-engineered version of the implant. There could also have been
differences in operative technique that influenced dissociations. We observed 7 of 12 cases
in which the drug pellet was found to be dislocated or dislocated during surgery, whereas
Ity reported no such occurrences and Nicholson reported only 2 of 11 cases. Furthermore,
details about the event may have been missing in the retrospective studies. We also report a
greater, albeit transient, impact on visual acuity than either of these two series.” However,
both of those studies used pre-operative visual acuity assessment as a baseline whereas we
used the last assessment 1 to 18 months prior to surgery and 5.8 to 9.6 years prior to
placement of the implant to evaluate short and long-term associations with visual acuity,
respectively.

The results of all of the studies published to date suggest that implant dissociations that are
discovered or caused by surgical removal of implants are not likely to cause permanent
damage to vision and are usually uncomplicated. We agree with others that surgeons should
be prepared for the possibility of dissociation and dislocation on fluocinolone acetonide
removal, which should include informing patients about that risk and the potential need for
additional surgical maneuvers to extract a dissociated implant, e.g., vitrectomy. Surgical
strategies that have been recommended to reduce risk of dissociation include use of infusion
ports, making larger scleral wounds to facilitation removal, grasping drug pellet with
forceps, and gaping the wound to ensure clearance.”-1% It may also be advisable to routinely
remove implants when new fluocinolone acetonide implants are placed. Furthermore, if it is
anticipated that a patient will require replacement, it may be advisable to perform those
surgeries at the earliest indication rather than observing the patient for a prolonged period.
The cumulative experience also indicates that the risk of spontaneous dislocation of implants
increases with time and have a higher risk of complications and vision loss. Monitoring of
patients with fluocinolone acetonide implants should include an attempt to visualize the
integrity of the implant at each clinical assessment. Decisions about removal of a dissociated
and dislocated implant identified on clinical examination will depend on the particular
circumstances of the patient including the presence of visual symptoms, uveitis activity and
presence of other complications.

Strengths of our analysis is that we have regular follow-up on all participants with implants
and uniform procedures for measuring visual acuity, so our results are less likely to be
affected by ascertainment bias. However, the results are limited to implants manufactured
between 2003 and 2011. The implant manufacturing process was re-engineered in 2001 and
again in 2011, both times to strengthen the attachment between the drug pellet and the
anchoring strut. Hence, our results do not apply to implants manufactured before 2001, and
there has not been enough experience to date with the implant re-designed in 2011 to
determine whether the modifications prevent or reduce dissociations. Furthermore, we don’t
know what would have happened to the visual acuity in these eyes if no implant was ever
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placed. Uveitis is a chronic disease and visual acuity loss is not unexpected. Continued
follow-up of the MUST Trial cohort will allow us to address that question in the future as
well as enabling further precision of the quantification of the risk of dissociation and
dislocation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Fluocinolone acetonide implant placements and dissociations in the MUST Trial and
Follow-up Study (December 2005 to March 2015)
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Kaplan Meier curve of time to spontaneous dissociations of fluocinolone acetonide implants
in the Multicenter Uveitis Steroid Treatment (MUST) Trial and Follow-up Study.
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Table 1

Demographic, disease, and eye characteristics at the study visit prior to implantation of fluocinolone acetonide
implants in the Multicenter Uveitis Steroid Treatment Trial and Follow-up Study.

Characteristics Result

Number patients 146

Median age at first implantation, years, (range) 48 (13, 87)

Male, number (%) 38 (26%)

Race, number (%)

Caucasian 86 (59%)
African American 20 (14%)
Hispanic 37 (25%)
Other 3 (2%)
Associated systemic disease, number (%) 39 (27%)
Posterior/panuveitis, number (%) 90 (62%)
Bilateral uveitis, number (%) 131 (90%)
Bilateral implants, number (%) 104 (71%)

Eye-level characteristics

Number eyes 250
Median years since onset of uveitis (range)”™ 4.5(0.1,40.5)
Median visual acuity, letters (range)”™ 65 (-10, 96)
Median visual acuity, Snellen equivalent™ 20/50
Macular edema, number (%)™ 83 (36%)
Observation years from first implant (range) 6.0 (0.5,9.2)

*
Number observations for years of onset of uveitis = 245, visual acuity = 248, and macular edema = 230.

1duosnue Joyiny

1duasnuen Joyiny

Am J Ophthalmol. Author manuscript; available in PMC 2017 April 01.



Page 14

Holbrook et al.

pauloe@ paulaa (%) 69 (0) 55 (c-) 89 (20-)8L 89 | swoydwAs aka Yal-LTS
panoidwi a|qeIS (s) 09 (20) 09 (1-) 85 (01-) 28 v'9 | swodwAs | eAe yel-€TS
pauldeQ pau1Pad (2 €2 (9) se (T-) ev (L1-)2s 7’9 wex3 aka WbL-GS
pautdeq pau1Paa (81) 01- (0) 85 (8-) g8 (6'0-) 9v 6'G wex3 ake bu-€S
A\ a|qeIS (0) 01~ (0) o1- (9-) 01- (91-)o1- | 879 wex3 aka Yal-LeS
pautdeq a|qels (67) 87 (0) ev (9-) Ly (eT-)19 96 | swoidwAs aka yal-zs
panoidw a|qeIs (8) 28 (1) g8 (e-) 2L (Tz-) 19 GG | swodwAs | ahe ybu-TS
a/a ul surewsal juejdw|
pauldeQ a|qeIs () 9¢ (9) 9 (r-)er (50-) 9L 98 wex3 aAa ybu-gzs
VN VN VN LN (1) 18 (c0-)69 | vz | swodwAs | eheybu-6s
a|qeIs a|qeIS (€) v € vy (e-) vv (T1-) ey L | swodwAs | 8hsybu-62S
pauldea paulPad (8) es (1) 01~ (e-)18 (e1-) L2 T, | swodwAs | 949 ybu-gs
pauloe@ a|qeIS (8) 28 (e) 98 (c-) s8 (6'0-) €6 g9 | swoydwAs 3k Yal-0TS
VN a|gels () 9 (0) 09 (c-) 65 VN 9 | swodwAs aka YaI-11S
3|qeIS a|qeIs (€) 29 (0) 56 (¥-) 09 (zo-) 12 €9 | swoydwAs akd YaI-GTS
pauloe@ paulad (1) €2 @¢ (7-) 9¢ (7'0-) 0L €9 | swoydwAs aka Yal-vS
3|qeIS a|qeIs (T'1) 99 (T7) 99 (T-) se (2'1-) 99 19 wex3 aha ybu-92s
pauloea paulad (e) o1~ (e) o1- (e-) 6 (e1-) L€ LS wex3 aka Yal-21S
panoiduuj paulraQ (€2) 08 (@) oL (871-) 28 (Sz-) 19 €g | swodwAs | ke wbu-,S
panoidwj paulad (6) 28 (0) oL (e-)18 (92-) &L 06 | swoydwAs aka Yal-9TS
gPanouduw Jpauleq (z€) 99 OFS w)sy | 60)vs | sy | swordws | efewpu-os
panowsay uejdw|
uo13eI20SSIP
dn Jayene
wmdit oo | o | P | i | oo | oo _M g | st sy
(quiod 85ua4a)a.4 WOy SYuOW)
sMels A)noe [ensin S1ena| 1eyd Aunoe snwyefol ut Aunoe [ensin
Apms

dn-mojj04 pue el (1SNIA) uswieal ] pIoJalS SNISAN J81UsdN|NIA 3Y) Ul Sjue|dul] spIu0Iade SUOJOUId0N]S JO UOIRIJ0SSIP shoaueluods yiim syuedionied

Author Manuscript

Author Manuscript

¢ ?olgel

Author Manuscript

Author Manuscript

Am J Ophthalmol. Author manuscript; available in PMC 2017 April 01.



Page 15

Holbrook et al.

*3]qe[1eAe 10U n<zF

‘au1| 8UO UBY) 3JOW JO ANNJR. [BNSIA Ul 8SB8I0Ul = um>an_ﬁ

“SHSIA Juejdwi-a1d WOy 10 NSIA UOIRID0SSIP-81d WOy (SI8N8] G) BUI| BUO UBY) 810W JO AJNJE [BNSIA Ul 85e8109p = mc__uoo+

"002/02 = Siema] GE pUe ‘00T/0Z = SIaN3| 0S ‘0v/0C = SIaNa| 0L ‘02/0C = si1ahae] S8
*

panosdu| 8|qeIS (z1) 08 () 99 (z-) 99 (L0-) 8e 02 | swodwAs | eAsybu-0es
a|qeIs 3|qeIS (8) ¢8 (0) 0L (T-) 8L (T0-) 2L 69 wex3 8k WBU-HTS
uo13eI20SSIP
dn Jayene
-MO0||0J 1Se| SA SA UOIIEIJ0SSIP | paanseaw | UOIIe1d0SSIP | uo11eldossIp juejdwi aoe|d
poylaw aka - Jaquinu
ucm_QE_ 0] Jolid 0] Jolud JseT] Ja)jeny 0] Jolud 0} Jolud m;Mm_w> uondalq ucma_o_tm&

(qui0d 8oua48)a.4 WOy SyUOW)
snye1s Anoe [ensin Siams| Lreyd Aunae orwyyiaebo] ul Ayinde fensip

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Ophthalmol. Author manuscript; available in PMC 2017 April 01.



Page 16

Holbrook et al.

Author Manuscript

"3U1] BUO UeyY) aJow JO AJINJe [eNSIA Ul 3sealoul = panoidu|

‘SUSIA Juedwi-aid WwoJy 1o 1SIA uoire1dossip-aid wouy (S18N8] G) aulj auo Ueyl alow Jo AJINJe [ensIA Ul 8sealdsp = auljdad

t

1

"002/02 = Siem8] GE pue ‘00T/0Z = S48M3| 0S ‘0%/0C = Sien8| 0L ‘02/0C = Slals] S8
x

a3|qeIs pautjpag @1 (0) 08 (9-) s (r'0-) L SAA gL 9k Y9|-8S
8|qeIs paurjoeq (01) 65 (9) e (e-) 85 (#'0-)¥s ON L9 8o YaI-6TS
panosduw] 3|qeIs (97) 29 @ eL (z-) s (r'0-) 52 SAA 19 9k Ya|-52S
8|qeIs a|qeIS (2) €6 (9) 26 (1-) 16 (8'1T-) 16 SOA 19 8o yal-vzs
paullveg 3|qeIs (z2) 18 (1) 06 (9-) 16 (60-) /8 SAA 9'G ok Ya|-2zS
8|qeIs a|qeIS (02) 88 (2) 98 (9-) 18 (L'0-) €6 SOA 79 oo yal-ezs
paullveg 3|qeIs (v€) o5 () 06 (1-) 98 (z0-) 26 SAA €g ake 1ybu-czS
pautoaq paurjoeq (9) 99 (1) 28 (9-) €L wi-)eL SOA AL CYERIETRRS
panoiduw] 3|qeIs (T7) €8 (S) 05 (z-) ee (L0-) 8¢ SAA 0s ak8 WybU-TZS
4parouduw| pauIvsa 1) 29 @19 (r-) 29 (50-) e SBA zs CICRTEN A
alqeIS jpautioed (67) v2 (@€ (=) 6L (50-) vL SOA vy | ekebu-ozs
pauIfdaq IR (sv) v (@) 29 (e-) €9 (8T-) 95 SOA e | 9kebu-gTS
uoIeId0ssIp
dn-moj|oy 1se| Jsye/re sa
sA quejdwi uonerdossip | paanseaw | uonerdossip | uonerossip | uejdwi (ouysak) aoe|d A
0} J0ld 0} J0Ud 15277 ayeny oviolid | ovdouid | paopdas [ w [ 270 SSIUTY
ejdwy | sieaA juedpned
(quiod 8oua4a)a.4 WOy SyuoWw)
snels Aunoe [ensiA S1ama| 1eyd Aunoe snwyefol ur Aunoe [ensin

€9l|qel

Author Manuscript

Apnis dn-mojjo4 pue el (1SNIA) Juswieal |
p10J31S SNIBAN J31uadNNIAl 3yl ul Aisbins abueyoxs 1o jeaowsal Juejdwi Burinp pajou sjuejdwi apIu0}ade aUOjOUId0N] JO SUOITRIJOSSIP YliMm sjuedidllied

Author Manuscript

Author Manuscript

Am J Ophthalmol. Author manuscript; available in PMC 2017 April 01.





