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Abstract

Objective—To compare the benefits of fluocinolone acetonide implant therapy versus systemic 

corticosteroid therapy supplemented (when indicated) with immunosuppression for intermediate, 

posterior, and panuveitis.

Design—Additional follow-up of a randomized comparative effectiveness trial cohort
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Participants—255 patients with intermediate, posterior or panuveitis who had been randomized 

to implant or systemic therapy.

Main Outcome Measures—Best-corrected visual acuity (BCVA), visual field mean deviation, 

activity of uveitis, and presence of macular edema (per Reading Center grading) were ascertained 

prospectively.

Methods—Trial participants were followed through 54 months from original randomization.

Results—The trajectory of visual function in uveitic eyes demonstrated a similar (p = 0.73) 

degree of modest (not statistically significant) improvement from baseline to 54 months in both 

groups (mean improvement in BCVA at 54 months: 2.4 and 3.1 letters in the implant and systemic 

group respectively). Many had excellent initial visual acuity, limiting the potential for 

improvement. The mean automated perimetry mean deviation score remained similar to baseline 

throughout 48 months’ follow-up in both groups. Overall control of inflammation was superior in 

the implant group at every time point assessed (p<0.016), although most eyes in the systemic 

therapy arm also had substantial inflammatory improvement, achieving complete control or low 

levels of inflammation. While macular edema improved significantly more often with implant 

treatment within the first six months, the systemic group gradually improved over time thereafter 

such that the proportions with macular edema converged in the two groups by 36 months and were 

overlapping thereafter (p=0.41 at 48 months).

Conclusions—Visual outcomes of fluocinolone acetonide implant and systemic treatment for 

intermediate, posterior, and panuveitis were similarly favorable through 54 months. The implant 

maintains a clear advantage in controlling inflammation through 54 months. Nevertheless, with 

systemic therapy a large majority of patients also experienced greatly improved inflammatory 

status. Macular edema improved equally with longer follow-up. Based on cost-effectiveness and 

side effect considerations, systemic therapy may be indicated as the initial treatment for many 

bilateral uveitis cases. However, implant therapy is a reasonable alternative approach, especially 

for unilateral cases, and in situations where systemic therapy is not feasible or is not successful.

Uveitis (intraocular inflammation) is an important cause of visual impairment in the United 

States1;2 and globally. 3–5 It affects a younger (working age) population6–8 than the most 

common, age-related eye diseases.9–11 Hence its impact in terms of years of vision lost and 

economic impact is particularly high, per case.12 Different parts of the eye can be affected, 

corresponding to which the classifications anterior uveitis, intermediate uveitis, anterior plus 

intermediate uveitis, posterior uveitis, and panuveitis have been used.13;14 While anterior 

uveitis is more commonly encountered,6–8 the other forms of uveitis have a higher risk of 

visual loss,15;16 and are more difficult to treat because of the limited impact of topical 

therapy on inflammation centered more deeply in the eye.

The Multicenter Uveitis Steroid Treatment (MUST) Trial,17 a comparative effectiveness 

trial, directly compared systemic corticosteroids (supplemented in 86% of cases by 

corticosteroid-sparing immunosuppressive drugs) versus a surgically placed fluocinolone 

acetonide intravitreous implant (approved by the United States Food and Drug 

Administration in 2005).18 The MUST Trial found that the alternative treatments had similar 

visual outcomes through two years; implant therapy was superior in terms of control of 

intraocular inflammation, had more ocular side effects without a substantial advantage with 
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respect to systemic side effects, and was associated with a minimal advantage in quality of 

life outcomes.18 Taking into account three years’ follow-up—corresponding to the expected 

duration of implant therapy19—systemic therapy was more cost-effective as an initial 

treatment for bilateral disease, but for unilateral disease implant therapy was reasonably 

cost-effective relative to systemic therapy based on the available (limited, N = 31) data.20

To provide additional insight into the alternative treatments, here we report the visual 

function and control of inflammation results of additional follow-up of the MUST Trial 

cohort, providing 54-month results. A companion paper reports 54-month results regarding 

risks and quality of life.21

Methods

Study Design

The Multicenter Uveitis Steroid Treatment (MUST) Trial was a randomized (allocation ratio 

1:1), partially masked, 23-center, parallel treatment comparative effectiveness trial 

(clinicaltrials.gov identifier NCT00132691). Patients were followed at least quarterly until a 

common closeout when the last participant completed two years’ follow-up, and then were 

enrolled into a long-term follow-up study (the MUST Trial Follow-up Study). Previous 

reports detail the MUST Trial protocol,17;18 which randomly assigned patients to 

fluocinolone acetonide implant therapy (in the eye(s) where it was indicated) or systemic 

therapy with corticosteroids supplemented by immunosuppressive therapy when indicated in 

a manner based on expert panel guidelines.22 During the MUST Trial Follow-up Study, the 

follow-up frequency was reduced to every six months, and the intensity of data collection 

and imaging was reduced, but the key outcomes of interest continued to be measured (see 

below). Completion of the trial phase and unmasking of trial results required that treatment 

protocols no longer could be mandated, but most patients’ uveitis was controlled 

satisfactorily at the time of entry into the MUST Trial Follow-up Study and they continued 

their originally assigned treatment. All patients provided written informed consent to 

participate in both the MUST Trial and the MUST Trial Follow-up Study; all governing 

institutional review boards provided approval of both protocols for the relevant period of 

follow-up. All research was conducted following the principles of the Declaration of 

Helsinki.

At the time of MUST Trial enrollment, participants had been 13 years of age or older with 

active or recently active (within ≤60 days) non-infectious intermediate, posterior or 

panuveitis in one or both eyes for which systemic corticosteroid therapy was indicated. 

Patients requiring systemic therapy for non-ocular indications at the time of enrollment and 

those for whom one of the treatments was contraindicated had been excluded. The 23 

participating uveitis centers in the United States, the United Kingdom, and Australia 

continued to follow patients during the MUST Trial Follow-up Study. A small number of 

patients had completed 54 months’ follow-up prior to completion of the MUST Trial, and 

the majority completed ongoing follow-up under the MUST Trial Follow-up Study protocol 

with less frequent observations.
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During the trial phase of the study, the treatment protocol for the implant arm called for 

initial implantation of a fluocinolone acetonide implant (0.59 mg, Bausch & Lomb, 

Rochester, NY) after quieting the anterior chamber, and for replacement of implants when 

recurrence of uveitis activity—to a level that would justify systemic corticosteroid therapy—

was observed. Systemic therapy involved induction of control of active inflammation with 

high doses of systemic corticosteroids followed by tapering and maintenance with as low a 

dose of corticosteroids as possible, using corticosteroid-sparing immunosuppressive therapy 

if needed to achieve a suppressive dose that was tolerated and at a level bioequivalent to 7.5 

mg/day of prednisone or less. Immunosuppressive drugs also were used for disease-specific 

indications enumerated by the expert panel, and in the event of failure of high dose 

corticosteroids to induce control of inflammation. The study-certified ophthalmologists 

managing the patients were permitted to select the immunosuppressive drug(s) to be used 

based on the suitability of the side effect profile for each individual patient, but use of each 

agent was protocol-driven. Topical corticosteroid use was permitted per best medical 

judgment, and use of periocular and intravitreous injections of corticosteroids were 

permitted for clearing of residual macular edema or to quiet the anterior chamber prior to 

implantation, but were not to be used as a primary method of control of inflammation. 

During the Follow-up Study, protocol-driven treatment was not mandated, but the treatment 

approaches were reviewed at site visits and found to be similar to those used during the trial 

phase.

In both phases of the study, best-corrected visual acuity was measured by study-certified 

visual acuity examiners as the number of letters read from standard logarithmic visual acuity 

charts.17;18 Visual field sensitivity was measured by automated perimetry and summarized 

by the mean deviation statistic.17;18 Uveitis activity was graded by unmasked clinicians,17;18 

including anterior chamber cells and vitreous haze in a manner based on the Standardization 

of Uveitis Nomenclature Working Group-endorsed methods.14 Overall activity was 

determined by clinician judgment, and vitreous cells were graded ordinally based on the 

count of cells in 1 × 0.5 mm beam: grade 0 (none); trace (up to 5 cells); 1+ (6–10 cells); 2+ 

(11–20 cells); 3+ (21 up to 50 cells); 4+ (greater than 50 cells). Macular edema was counted 

as present when OCT measured macular thickness was more than two standard deviations 

thicker than the normal mean retinal thickness for the OCT machine used per masked 

reading center gradings.23

Statistical Analyses

Primary analyses were conducted “as randomized.” The primary analyses evaluated the 

ocular outcomes of all eyes having uveitis at enrollment in relation to treatment assignment, 

given that outcomes of mildly affected fellow eyes might have been affected by systemic 

therapy vs. lack of study therapy in the implant arm (there were a small number of eyes with 

uveitis for which clinicians thought implant therapy was not indicated (as previously 

reported).18

Longitudinal models used generalized estimating equations (GEE) to estimate parameters.24 

For the visual acuity outcome, we used a saturated means model (including visit and visit-

by-treatment interaction indicators) adjusting for the trial’s stratified randomization scheme 
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(intermediate versus posterior/panuveitis). To account for both longitudinal and within 

subject (between eyes) correlation, we used a Toeplitz covariance structure. All available 

visit data from the study visits at six month intervals were incorporated into the model. To 

maintain the data structure, we used missing data indicators. The six month study visits were 

selected because the visit schedule changed in the transition to the follow-up study and the 

three month visits were not available between 24–54 months of follow-up for all 

participants. Because of the change in modeling (from inclusion of all three month visits in 

our previous report to including only six month visits), model estimates of treatment effects 

were slightly different than those reported previously,18 although the differences are small. 

Other analyses for measured outcomes used the same mean structure with a Toeplitz, 

unstructured, or exchangeable covariance matrix. Event-time analyses were used to estimate 

the cumulative proportion of uveitic eyes receiving 1, 2, or 3 implants during the first 54 

months of follow-up while accounting for loss to follow-up. Analyses were conducted by 

the Statistical Analysis Committee (see Credit Roster, Supplementary Appendix 1).

Robust standard errors were computed for all models. The bootstrap was used to calculate 

standard error, confidence intervals, and p-values for outcomes where two eyes of the same 

individual were at risk (e.g., visual acuity in uveitic eyes). Bootstrap sampling was stratified 

by treatment group, unilateral vs. bilateral uveitis, and uveitis stratum (intermediate vs. 

posterior or panuveitis) with 5000 replicates. Following prior recommendations,25 all 

reported confidence intervals and p-values are nominal and not adjusted for multiple 

comparisons. Statistical analyses used SAS (SAS/STAT User’s Guide, Version 9.2, Cary, 

NC:SAS Institute), and R (The R Project for Statistical Computing, Version 2.13.1, http://

www.r-project.org/, accessed on December 12, 2014).

Results

Between December 2005 and December 2008, 255 patients (479 eyes with uveitis) were 

enrolled in the MUST Trial and randomized to implant (n=129) or systemic (n=126) 

Therapy.18 At two years following randomization, 122 implant-assigned and 118 systemic-

assigned patients remained under follow-up (see Figure 1). Among these, 110 (90%) 

implant-assigned patients (85% of those originally randomized to implant) and 103 (87%) 

systemic-assigned patients (82% of those originally randomized to systemic) remained 

under follow-up at or beyond 54 months. Based on the timing of enrollment, 16 completed 

54 months’ follow-up prior to the completion of the MUST Trial; some follow-up occurred 

during the MUST Trial Follow-up Study for the others (N = 197). The primary outcome, 

best-corrected visual acuity, was collected at the 54 month visit for 101 and 96 individuals, 

respectively. As reported previously,18 demographic and clinical characteristics were 

distributed similarly at the study’s baseline between groups with the exception that eyes with 

uveitis in the implant group tended to have lesser visual field sensitivity than systemic group 

eyes with uveitis (median −5.7 dB vs −3.8 dB respectively).

In the implant-assigned group, 122/129 (95%) patients received implant therapy. By 54 

months, among uveitic eyes of implant-assigned patients, 87% (95% CI: 82, 91%) of eyes 

had received at least 1 implant; 8% (95% CI: 3%, 11%) of eyes with uveitis had received 2 

implants; and 2% (95% CI: 0%, 7%) of eyes with uveitis had received 3 implants. (As 
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previously noted, some second eyes with uveitis did not have sufficiently severe disease to 

require implant therapy). The proportion of implant-assigned patients taking systemic 

corticosteroids and/or immunosuppressive drugs declined to approximately 20% by 12 

months following randomization, and remained at a similar level through 54 months, by 

which point 17% were receiving one or more systemic treatments (14% oral corticosteroids, 

8% immunosuppressive drugs, and 4% biologics).

In the systemic group, 121/126 (96%) received systemic therapy at some point during 

follow-up. The proportion of individuals receiving one or more systemic therapies was high 

throughout the first 54 months, declining slightly by 54 months’ follow-up to 65% (39% oral 

steroids, 45% immunosuppression, and 9% biologics, some using more than one). The 

percentage of uveitic eyes that were treated with implant therapy grew over time, with 21% 

(95% CI: 13%, 28%) of patients (19% of uveitic eyes [95% CI: 12%, 26%]) having received 

implant therapy by 54 months. None of these cross-over cases received more than one 

implant during this follow-up period.

Visual Function

Visual Acuity

Among patients randomized, 101 (190 uveitic eyes; 78%) and 96 (179 uveitic eyes; 76%) 

individuals in the implant and systemic groups respectively completed best-corrected visual 

acuity (BCVA) measurement at the 54 month follow-up visit. Overall, 4,178 of 4,790 

possible study visits for uveitic eyes (87%) provided BCVA for analysis through 54 months. 

Baseline values for BCVA and other clinical characteristics were similar among eyes lost to 

follow-up with respect to eyes continuing follow-up (see Table 1, available at 

www.aaojournal.org).

BCVA results through 54 months are summarized in Figure 2 and Table 2. Among uveitic 

eyes, 50% had a baseline BCVA of 20/40 or better. Mean BCVA showed a modest initial 

improvement in both groups; thereafter mean BCVA remained slightly better than at 

baseline through 54 months, with about 1/2 line improvement at 54 months with respect to 

baseline in both groups, a change which was not quite statistically significant in the 

individual groups (p = 0.086 and 0.052 for implant and systemic, respectively). No 

statistically significant or substantial differences were observed between treatment groups 

(range of differences observed 2.7 to −0.7 letters, with positive values favoring implant, 

p>0.16 at all time points). Neither were there statistically significant differences between 

groups in a sensitivity analysis “as treated” (those receiving implants vs. not; p>0.99). 

Results were similar for analyses of visual acuity in subjects’ better eyes (which may better 

reflect their overall experience), except less improvement from baseline was observed than 

for all eyes with uveitis, corresponding to a larger percentage (69%) of better eyes having 

BCVA of 20/40 or better at baseline. Results between groups also were similar when the 

analysis was restricted to eyes presenting with visual acuity worse than 20/40 (p=0.16).

Visual field sensitivity, which had remained stable through the 24 months of follow-up 

during the trial portion of the study,18 continued to be stable through 54 months in both 

groups for the most part (see Figure 3, available at www.aaojournal.org). Median changes in 
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mean deviation (MD) from baseline to each time point assessed were minimal and similar in 

the two groups (p > 0.30 for all four years, comparing change from baseline between 

treatment groups, data not shown). However, the implant group did tend to have more 

observations at the low MD end of the distribution, with the lower quartile being at a worse 

mean deviation than in the systemic group.

Uveitis Activity and Macular Edema

As previously reported,18 the majority of initially active eyes in both groups were controlled 

within 9 months of randomization, but significantly more were controlled in the implant 

group. Subsequently, in the implant group, the proportion remaining active remained similar 

(9–16%) through 54 months. In the systemic group, there tended to be a modest 

improvement over time in the proportion active, with 31% active at 24 months declining to 

21% active at 54 months. Nevertheless, the implant group had a statistically significantly 

larger reduction in the odds of activity at every time point assessed (all p≤0.016; see Figure 

4 and Table 3).

In evaluating the degree of activity, many of the eyes counted as active at any given point 

during follow-up showed improvement with respect to baseline. As shown in Figure 5 

(available at www.aaojournal.org), the proportion with high grades of anterior chamber cells 

declined in both groups, although the increase in the odds of uveitic eyes achieving a grade 

of 0 was significantly more favorable in the implant group at all follow-up time-points (p < 

0.01). There tended to be more eyes with anterior chamber cell grades of 1+ or higher in the 

systemic arm than the implant arm throughout follow-up, but the proportion was low in both 

groups. The proportion with the lower grades of vitreous haze also improved over time in 

both groups, but improved more quickly in the implant group (see Figure 6, available at 

www.aaojournal.org). The implant group had a larger increase in the odds of uveitic eyes 

having vitreous haze scores = 0 (clear) than the systemic group through the month 48 visit 

(range of ratio of odds ratios: 2.3 to 3.0; higher ratio of odds ratios favors implant; all p-

values were<0.05 except at the 36 month visit p=0.054). At the 54 month visit, this 

difference narrowed (ratio of odds ratios = 1.9, 95% CI: 0.7, 6.2, p = 0.25). Although there 

is no consensus method for grading vitreous cells, based on the ordinal approach used in the 

MUST Trial and Follow-up Study the outcome of vitreous cells over time showed 

improvement in both groups with more improvement in the implant group (see Figure 7, 

available at www.aaojournal.org).

As reported previously,18 the proportion of eyes having a clinically meaningful degree of 

macular edema23 was similar for the two treatment groups at baseline, rapidly improved in 

the implant group and then remained steady, and gradually improved in the systemic therapy 

group to a degree that was not statistically significantly different from the implant group by 

24 months (p=0.069). By 36 months, the proportion with macular edema had further 

improved in the systemic group while remaining steady in the implant group, and at 48 

months both groups had achieved a similar reduction in the odds of having macular edema 

(p=0.41; see Table 2, and Figure 8 [available at www.aaojournal.org]), resulting in about 

half the proportion having macular edema in each group compared with baseline.
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Discussion

In this cohort of patients randomized to systemic vs. fluocinolone implant therapy—with 

initially active or recently active intermediate, posterior and panuveitis—the mean BCVA 

did not differ significantly from baseline at the 54 months’ follow-up. Differences in the 

clinical course of BCVA in the two treatment arms were minimal throughout follow-up 

without statistically significant differences. Overall visual field sensitivity, as measured by 

mean deviation, also remained similar over time without differences between treatment 

groups, except for a modest amount more cases with lower visual field sensitivity in the 

implant group, likely corresponding to the higher risk of glaucoma in that group.21 These 

results suggest that the two treatment approaches yield similar visual outcomes through 54 

months, with both approaches associated with stable to slightly improved vision (in a 

population where about half of eyes were 20/40 or better at baseline).

Implant therapy remained superior for control of intraocular inflammation throughout the 

initial 54 months’ follow-up. Specific evaluation of anterior chamber cell, vitreous haze and 

vitreous cell grades over time provided additional insight into the pattern of inflammatory 

response to the alternative treatments. Most eyes in both groups had substantially improved 

anterior chamber cells and vitreous haze, even if they did not entirely meet the higher bar of 

inflammation inactivity. The tendency for systemic therapy-assigned uveitic eyes to have a 

higher proportion of grade 1+ and higher anterior chamber cells and vitreous haze may 

reflect more frequent reactivations or an ongoing slightly greater degree of inflammation, or 

both, in the systemic arm. Occasional reactivations in the systemic therapy arm are to be 

expected, as medications may be tapered after extended control of inflammation, as part of 

best management practices, and this may result in relapse of inflammation in some 

instances. In contrast, implant therapy cannot be tapered when it might no longer be needed. 

Vitreous haze and vitreous cells improved more slowly than anterior chamber cells in the 

systemic therapy arm, the latter perhaps reflecting concomitant use of topical corticosteroids 

clearing anterior chamber cells faster, but reached a similarly low level after 54 months of 

management. This observation, that existing systemic therapies clear vitreous inflammation 

more slowly than implant therapy, suggests that long periods of follow-up may be needed to 

see vitreous haze effects of new immunosuppressive treatments for uveitis in drug licensing 

trials using vitreous haze as a primary outcome.

In our previous report through 24 months’ follow-up, macular edema improved faster with 

implant than systemic therapy, to a degree that was statistically significant at 6 months and 

marginal but non-significant at 12 and 24 months.18 Additional follow-up demonstrated that 

while the proportion still with macular edema in the implant arm remained steady through 

54 months, the proportion with macular edema in the systemic therapy arm continued to 

improve such that the two groups had a similar proportion with macular edema from 36 

months’ follow-up onward. To the extent that macular edema may cause irreversible damage 

to the macula if it persists long enough, earlier clearing of macular edema may represent an 

advantage of implant therapy. However, given the similar visual results of the two treatment 

arms any such advantage must be modest.
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In the systemic therapy arm, the treatment protocol during the MUST Trial and the treatment 

guidelines during the Follow-up Study allowed for cessation of therapy in cases where 

therapy appeared no longer to be needed. While the use of systemic therapy in the systemic 

therapy arm did decline over time, the majority still were receiving treatment at 54 months, 

and control of inflammation was not universal, suggesting that remission does not rapidly 

occur in cases of uveitis of a spectrum similar to those eligible for this study. Replacement 

of implants occurred at a degree that was somewhat less than anticipated based on the 

expected 2.5–3 year duration of effect,26 with only 10% of uveitic eyes receiving 2 or more 

implants. Whether this observation is the result of longer duration of implant therapeutic 

effect than expected or differences in the remission rate between treatment arms will be a 

point of interest which longer-term follow-up of these subjects will address.

Limitations of the study primarily consist of losses to follow-up over the increasingly long 

follow-up time, and crossovers between treatment arms. Crossovers from systemic to 

implant therapy primarily reflected physician judgment that inflammatory control was 

inadequate, whereas use of systemic therapy in the implant arm often reflected an evolving 

need to treat systemic disease with systemic therapy. Crossovers between treatment arms, 

about 20% in each direction, may have diluted differences between treatment arms. 

However, given the overlapping visual function throughout follow-up time (including early 

time points with less crossover), crossovers are unlikely to have affected the primary visual 

acuity results. An approach of initial treatment with systemic therapy and “rescue” of 

systemic treatment failures with implant would be expected to result in similar outcomes to 

those reported here for the systemic therapy arm. It is possible that crossovers resulted in 

underestimation of the superiority of implant therapy in controlling inflammation, as cases 

uncontrollable by systemic therapy would have been more likely to cross over to implant 

therapy, suggesting that the advantage of implant therapy with respect to inflammatory 

control may have been underestimated.

Regarding macular edema, measurement using time-domain OCT during the beginning of 

the trial limited our definition of macular edema to a crude measure of macular thickness, 

which nevertheless correlated well with visual acuity.23 Because such measurements are 

valid (though less precise than spectral-domain OCT) and because differential measurement 

error would be very unlikely in a randomized study, use of time-domain OCT is unlikely to 

have affected assessment of the relative impact of the alternative treatments on macular 

edema. Regarding measurement of anterior chamber and vitreous inflammation, some forms 

of inflammation would be expected to lack these specific sites of inflammation, which may 

have led to underestimation of the early advantages of implant therapy for control of 

inflammation.

In summary, our results suggest that systemic and implant therapies yield similar visual 

outcomes through 54 months’ treatment. Given the greater cost of implant therapy for 

bilateral disease,20 and the higher risk of ocular complications in the implant arm without 

remarkable advantages with respect to systemic complications (see companion paper),21 our 

results suggest that systemic therapy may be the preferred initial therapy for most bilateral 

cases of active or recently active intermediate, posterior and panuveitis. Given the finding of 

consistent superiority of implant with respect to control of inflammation supplemented by 
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anecdotal observations from patients in the trial (that a small number of cases are 

uncontrollable with practicable systemic therapy strategies) implant therapy appears to have 

a valuable role for severe cases failing systemic therapy. There also will be some cases 

where systemic therapy will not be feasible for one reason or another, and implant therapy 

seems a reasonable treatment approach in that situation. For unilateral cases, implant therapy 

appears to be reasonably cost-effective (better than the $50,000/QALY threshold).20 The 

question of whether substantial advantages or disadvantages regarding visual outcome 

become manifest over longer periods of time awaits ongoing follow-up of these patients. 

The use of ongoing therapy in the systemic therapy arm along with some continued activity 

suggests that the majority of patients will require ongoing treatment for these conditions for 

several years. Whether remission of uveitis differs between treatment arms also is a question 

that will be addressed by additional follow-up.
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Figure 1. 
CONSORT flow diagram for the Multicenter Uveitis Steroid Treatment (MUST) Trial and 

Follow-up Study (FS) through 54 months’ follow-up).

* Visit status is based upon the availability of the primary outcome, visual acuity.
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Figure 2. 
Distribution of VA for eyes with uveitis assigned to implant (grey) and systemic (white) 

therapy during the first 54 months of follow-up in the Multicenter Uveitis Steroid Treatment 

(MUST) Trial and Follow-up Study. *Calculated from the subset of eyes with uveitis at 

enrollment; § 20/20 = 85 letters, 20/40 = 70 letters, 20/200 = 35 letters; † Count Fingers 

(CF), Hand Motion (HM), Light Perception (LP) denoted as −10 letters; ‡ No Light 

Perception (NLP) denoted as −25 letters.
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Figure 3. 
Distribution of mean deviation at annual visits for eyes with uveitis assigned to implant 

(grey) and systemic (white) therapy during the first 48 months of follow-up in the 

Multicenter Uveitis Steroid Treatment (MUST) Trial and Follow-up Study.

* Calculated from the subset of eyes with uveitis at enrollment.

§ Visual field automated perimetry: mean deviation
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Figure 4. 
Proportion of uveitic eyes with uveitis activity for those assigned to implant (dotted line) 

and systemic (solid line) therapy during the first 54 months of follow-up in the Multicenter 

Uveitis Steroid Treatment (MUST) Trial and Follow-up Study.
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Figure 5. 
Distribution of anterior chamber cell grades over time in (A) the fluocinolone acetonide 

(Implant Group) and (B) systemic therapy (Systemic Group) groups in the Multicenter 

Uveitis Steroid Treatment (MUST) Trial and Follow-up Study. N=number of eyes.
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Figure 6. 
Distribution of vitreous haze grades over time in (A) the fluocinolone acetonide (implant) 

and (B) systemic therapy (systemic) groups in the Multicenter Uveitis Steroid Treatment 

(MUST) Trial and Follow-up Study. N=number of eyes.
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Figure 7. 
Distribution of vitreous cell grades over time in (A) the fluocinolone acetonide (implant) and 

(B) systemic therapy (systemic) groups in the Multicenter Uveitis Steroid Treatment 

(MUST) Trial and Follow-up Study. N=number of eyes.

Page 23

Ophthalmology. Author manuscript; available in PMC 2016 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 8. 
Proportion of uveitic eyes with macular edema for those assigned to implant (dotted line) 

and systemic (solid line) therapy during the first 48 months of follow-up in the Multicenter 

Uveitis Steroid Treatment (MUST) Trial and Follow-up Study.
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Table 1

Comparison of baseline characteristics for uveitic eyes of patients completing or not completing the 54 month 

visit, in the Multicenter Uveitis Steroid Treatment (MUST) Trial and Follow-up Study*

Completed 54 month visit Did not complete 54 month visit P-value**

Characteristics of Patients N = 213 N = 42

Age (years), Mean (Standard Deviation) 46 (14) 47 (19) 0.83

Female, N(%) 158 (74%) 33 (79%) 0.55

Race/Ethnicity, N(%)

 White 122 (57%) 20 (48%) 0.17

 Hispanic 26 (12%) 7 (17%)

 Black 56 (26%) 10 (24%)

 Other 9 (4%) 5 (12%)

Duration of uveitis (years), median (25th–75th percentile 
(IQR))

3.9 (1.4, 8.1) 3.4 (0.7, 6.8) 0.17

Bilateral uveitis, N(%) 188 (88%) 36 (86%) 0.64

Site of uveitis, N(%)

 Intermediate 86 (40%) 11 (26%) 0.08

 Posterior or Panuveitis 127 (60%) 31 (74%)

Associated systemic inflammatory disease, N(%) 55 (26%) 14 (33%) 0.32

Bone density, N(%)

Normal 109 (52%) 23 (58%) 0.71

Osteopenia 84 (40%) 15 (38%)

Osteoporosis 17 (8%) 2 (5%)

Characteristics of Eyes‡ E = 401 E = 78

Eye-specific duration of uveitis (years), median (IQR) 3.8 (1.3, 8.0) 3.4 (0.7, 6.9) 0.24

Visual acuity, median (IQR), letters 69 (52, 80) 73 (41, 82) 0.70

Visual acuity 20/40 or better 196 (49%) 42 (54%) 0.40

Visual acuity 20/200 or worse 56 (14%) 18 (23%) 0.16

Visual field sensitivity (mean deviation), median (IQR), 
decibels

−5.0 (−9.3, −3.0) −5.8 (−13.2, −2.7) 0.19

Active uveitis, N(%) 311 (79%) 62 (79%) 0.99

Anterior chamber cells, N(%)

 0 213 (53%) 27 (35%) 0.28

 0.5+ 112 (28%) 25 (32%)

 1+ or more 76 (19%) 26 (33%)

Vitreous haze, N(%)

 0 124 (33%) 17 (22%) 0.46

 1+ 167 (45%) 38 (50%)

 2+ or more 80 (22%) 21 (28%)

Lens opacities, N(%)

 Absent 90 (22%) 16 (21%) 0.87

 Present 142 (35%) 24 (31%)

 Aphakic or pseudophakic 169 (42%) 38 (49%)
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Completed 54 month visit Did not complete 54 month visit P-value**

Intraocular pressure (mm Hg), median (IQR) 14 (11.5, 17) 14 (11.5, 17) 0.82

Macular edema (center point thickness > 240 m), N (%) 125 (35%) 30 (41%) 0.48

*
For covariates where the counts do not add up to the total, the remaining observations are missing.

N=number of eyes.

**
P-values are calculated using the χ2 or Fisher’s exact text (categorical covariates) and Wilcoxon rank sum (continuous covariates) for the 

person-level covariates. P-values are calculated using GEE with exchangable covariance structure to account for two eyes from the same person for 
the eye-level covariates.

‡
Eye specific characteristics are summarized for the 479 eyes with uveitis at enrollment.
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