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ABSTRACT

Introduction: To evaluate real-life efficacy,
safety, and treatment patterns with the dexam-
ethasone intravitreal implant (DEX) in posterior
segment inflammation due to non-infectious
uveitis (treatment-naı̈ve or not) in French clinics.
Methods: In this prospective, multicenter,
observational, non-comparative, post-reimburse-
ment study, consecutive patients with posterior
segment inflammation due to non-infectious

uveitis were enrolled and evaluated at baseline
(day 0). Those who received DEX on day 0 were
re-evaluated at months 2, 6, and 18. Retreatment
with DEX and/or alternative therapies was
allowed during follow-up. Primary outcome:
patients (%) with at least a 15-letter gain in best
corrected visual acuity (BCVA) at 2 months. Sec-
ondary outcomes included patients (%) with at
least 15-letter BCVA gains at 6 and 18 months;
mean BCVA change from baseline at 2, 6, and
18 months; and patients (%) retreated, mean
central retinal thickness (CRT), and adverse
events (AEs) at all post-baseline visits.
Results: Ninety-seven of 245 enrolled patients
with posterior segment inflammation due to
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non-infectious uveitis (80% previously treated)
and disease duration of 5 years (average)
received DEX on day 0 and were included in
efficacy analyses. At month 2 (n = 91), 20.5% of
patients (95% CI 12.0–28.9) gained at least 15
letters from a baseline mean of 60.9 letters; the
mean gain was 6.2 letters (95% CI 3.5–8.9). At
month 6, 50.0% (n = 38/76) of patients did not
receive alternative treatment or DEX retreat-
ment, mostly because inflammation had suffi-
ciently subsided (n = 27/38, 71.1%). Although
early study termination prevented efficacy
analysis at 18 months (n = 12), CRT reductions
persisted throughout follow-up. From baseline
to month 18, 21/245 (8.6%) patients had DEX-
related AEs; 17/245 (6.9%) had ocular hyper-
tension (most common AE).
Conclusion: LOUVRE 2 confirms DEX efficacy
on visual acuity and CRT in predominantly
DEX-pretreated patients with relatively old/sta-
bilized uveitis. DEX tolerability was consistent
with known/published data, confirming treat-
ment benefits in posterior segment inflamma-
tion due to non-infectious uveitis.
ClinicalTrials.gov Identifier: NCT02951975.

Keywords: Dexamethasone; France; Intravit-
real; Real-world evidence; Uveitis

Key Summary Points

Why carry out this study?

First-line treatment of inflammation of the
posterior segment due to non-infectious
uveitis and associated macular edema
mainly relies on local administration of
corticosteroids.

The dexamethasone intravitreal implant
(DEX) is the first intravitreal treatment
approved for inflammation of the
posterior segment due to non-infectious
uveitis in Europe.

The LOUVRE 2 study evaluated real-world
efficacy, safety, and treatment patterns
with DEX in inflammation of the
posterior segment due to non-infectious
uveitis in France.

What was learned from the study?

LOUVRE 2 confirmed that DEX improves
visual acuity and central retinal thickness
in individuals with inflammation of the
posterior segment due to non-infectious
uveitis, even in a study population
consisting mostly of previously treated
patients.

Although follow-up was shorter than
anticipated, the study findings show that
positive outcomes are achievable with
DEX in this patient population.

DIGITAL FEATURES

This article is published with a digital feature,
i.e., an infographic to facilitate understanding
of the article. To view the digital feature for this
article, go to https://doi.org/10.6084/m9.
figshare.20078987

INTRODUCTION

Uveitis is an internal inflammation of the eye
that can lead to severe and sudden vision loss if
left untreated [1]. It can be infectious or non-
infectious in origin and is categorized on the
basis of the site of primary ocular inflammation,
i.e., anterior uveitis (affecting the anterior seg-
ment), intermediate uveitis (involving the vit-
reous, peripheral retina, and pars plana of the
ciliary body), posterior uveitis (involving the
choroid and/or retina), and panuveitis [1].
Despite being the least common form, posterior
uveitis is the most vision-threatening and
challenging form to treat, due in part to the
location of the target tissues in the back of the
eye and the lack of effective delivery with
topical treatments [1–3].

Uveitis-related loss of vision is most com-
monly due to cystoid macular edema, inflam-
matory vitreous haze and associated debris, and
cataract [4, 5]. Corticosteroids have been shown
to control both inflammation and macular
edema (ME) [6], but the low bioavailability [7]
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and side effects [8, 9] of topical and oral for-
mulations, respectively, have led to develop-
ment of alternative therapies. In Europe, the
immunosuppressant adalimumab (Humira�,
AbbVie, North Chicago, IL, USA) has been
approved for subcutaneous injection in non-
infectious intermediate, posterior, and panu-
veitis since 2017, but only in adult patients who
have insufficient response or intolerance to
corticosteroid therapy, and those for whom
corticosteroid therapy is contraindicated. First-
line treatment of inflammation of the posterior
segment and ME associated with non-infectious
uveitis still mainly relies on local administra-
tion of corticosteroids such as the dexametha-
sone intravitreal implant 0.7 mg (DEX;
Ozurdex�, Allergan, an AbbVie company)
[10, 11], which improves bioavailability and
tolerability, compared with the aforementioned
topical and oral formulations.

Following extension (in 2011) of the indica-
tion of DEX as the first local/intravitreal treat-
ment for inflammation of the posterior segment
due to non-infectious uveitis in Europe, the
French Haute Autorité de Santé requested that
an observational study (LOUVRE 2) be con-
ducted to provide information on DEX treat-
ment patterns in this disease in French clinical
settings, as well as characteristics/profile of
patients treated with DEX (compared with
patients not treated with DEX) during the
study, changes in best corrected visual acuity
(BCVA) and anatomic outcome (central retinal
thickness [CRT]) from baseline in those
patients, and adverse events (AEs). Although the
study was terminated early, because of a pro-
duct recall [12] that impacted the number of
patients with data available at 18 months (end
of study prespecified in the protocol), efficacy
and safety findings at months 2 (prespecified
primary time point) and 6 are presented herein.

METHODS

Statement of Ethics Compliance

Before the study start, the protocol was
approved centrally by the Comité Consultatif
sur le Traitement de l’Information en Matière de

Recherche dans le Domaine de la Santé
(CCTIRS), Commission Nationale de l’Informa-
tique et Libertés (CNIL), and Conseil National
de l’Ordre des Médecins (CNOM). The study was
conducted in accordance with the ethical prin-
ciples of the Helsinki Declaration of 1964, and
its later amendments [13], French Public Health
Code and French Act on Data Processing, Data
Files, and Individual Liberties [14], Good Epi-
demiological Practices [15], and guidelines from
the Haute Autorité de Santé on post-registration
studies [16]. Each patient provided written
informed consent to participate in the study
before study initiation, and all authors con-
sented to publication of the manuscript.

Study Design

This prospective, multicenter, observational,
longitudinal, post-reimbursement study (Clini-
calTrials.gov Identifier NCT02951975) was
conducted in metropolitan areas of France
between 25 January 2017 and 19 December
2018.

Overall, 43 ophthalmologists from 20 repre-
sentative injection centers (stratified as public
vs. private status) participated. Randomly
selected from a comprehensive list, the centers
included were 70% public and 30% private,
consistent with the prespecified ratio (75%
public; 25% private).

Study Population and Treatment

Consecutively presenting adults (at least
18 years of age) with inflammation of the pos-
terior segment due to non-infectious uveitis
(treatment-naı̈ve or previously treated with
DEX or other agents) were recruited at each
center. Excluded were patients who did not
reside in metropolitan France and those who
were concurrently participating in a non-ob-
servational study.

Upon enrollment in the study, patients
completed a questionnaire about their disease
history to help physicians determine whether
treatment of inflammation of the posterior
segment due to non-infectious uveitis with DEX
or an alternative therapy was required/
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appropriate. Due to the observational nature of
the study, all decisions related to treatment, i.e.,
whether treatment was indicated or not, as well
as selection of therapy (including type and fre-
quency) were made at the investigators’ discre-
tion. All patients not treated with DEX on day 0
were included as a control group to collect
information on patient characteristics leading
to treatment with DEX or not. DEX was sup-
plied as usual by the clinic or practitioner.

Visits and Assessments

Study visits were scheduled at baseline (day 0)
for all patients enrolled, and at months 2, 6, and
18 (per typical follow-up in French clinical
practice) for the subgroup that received DEX
treatment on day 0. Additional visits, including
those after retreatment with DEX and/or an
alternative therapy, were scheduled as needed
(per investigator judgement) and documented.
Patients not treated with DEX on day 0 (per
investigator’s decision) were only evaluated on
day 0.

Collected at baseline were patient demo-
graphics and characteristics, including reasons
for not treating with DEX. Assessed bilaterally at
each visit were BCVA (per the Early Treatment
Diabetic Retinopathy Study [preferably] or
Monoyer scale), intraocular pressure (IOP; per
standard practice), CRT (by optical coherence
tomography), and vitreous haze score (per a
modified version of the photographic scale
published by Nussenblatt et al. [17] in which
0 = no inflammation; ? 0.5 = trace inflamma-
tion; ? 1 = mild disorder of the retinal vessels
and optic nerve; ? 1.5 = disorder of the optic
nerve head and the posterior retina[? 1 but
\? 2; ? 2 = moderate disorder of the optic
nerve head; ? 3 = marked disorder of the optic
nerve head; and ? 4 = optic nerve head not
visible). Information on retreatment (if per-
formed) was also recorded for each study eye at
each visit, while quality of life was evaluated at
day 0, month 2, and month 18 (using the
National Eye Institute-Visual Function Ques-
tionnaire-25 [VFQ-25]).

AEs, including study discontinuations, were
recorded on day 0 (baseline) in all enrolled

patients, and at all post-baseline visits in the
subgroup of patients who received DEX on
day 0 and were followed prospectively.

Outcome Measures

The primary outcome measure was the propor-
tion of patients with at least a 15-letter gain in
BCVA from baseline at 2 months. Secondary
outcome measures included the baseline char-
acteristics of enrolled patients who received the
DEX implant on day 0 (compared with those of
patients who did not receive DEX on day 0);
proportion of patients with at least a 15-letter
gain in BCVA from baseline at 6 and 18 months;
mean changes from baseline in BCVA, IOP,
CRT, and vitreous haze score at months 2, 6,
and 18; mean change from baseline in the VFQ-
25 score at months 2 and 18; proportion of
patients retreated (along with the type of and
reason for retreatment); mean number of
injections; and mean treatment interval. All
outcomes are reported on a per-patient basis. In
patients who needed bilateral treatment, the
eye with the worse BCVA and/or vitreous haze
score at enrollment was considered the study
eye.

Statistical Analyses

Per the protocol, the primary BCVA-related
outcome measure was analyzed in all patients
treated with DEX on day 0 who had BCVA data
available at day 0 and month 2. All secondary
outcome measures were to be analyzed in all
patients treated with DEX on day 0, except the
proportion of patients with at least a 15-letter
gain in BCVA from baseline at 6 and 18 months,
which was analyzed in patients with data
available at day 0 and month 6 or 18. However,
as a result of the product recall and physicians
being advised to consider alternative therapies
for their patients (based on potential risks and
benefits), switches to other therapies were
expected to bias the analyses. Consequently,
per decision from the study steering committee,
the aforementioned analysis populations were
narrowed to patients who completed the
scheduled visits before 4 October 2018 (recall
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Table 1 Baseline demographics and characteristics

Variables Treated with DEX
on day 0 (N = 97)

Not treated with DEX
on day 0 (N = 144)

Total population
(N = 241)

Mean (SD) age, years 60.6 (14.3) 52.7 (17.2) 55.9 (16.5)

95% CI 57.7–63.4 49.9–55.6 53.8–58.0

N 94 140 234

Sex, n (%)

Female 59 (60.8) 89 (62.2) 148 (61.7)

Male 38 (39.2) 54 (37.8) 92 (38.3)

N 97 143 240

Bilateral uveitis, n (%) 63 (66.3) 105 (73.9) 168 (70.9)

N 95 142 237

Mean (SD) duration of uveitis, years 5.0 (5.6) 6.8 (9.0) 6.1 (7.9)

95% CI 3.8–6.1 5.3–8.3 5.0–7.1

N 94 140 234

Etiology, n (%)

Idiopathic 39 (40.2) 49 (34.3) 88 (36.7)

Sarcoidosis 11 (11.3) 20 (14.0) 31 (12.9)

Birdshot disease 10 (10.3) 21 (14.7) 31 (12.9)

Behcet’s disease 3 (3.1) 7 (4.9) 10 (4.2)

Multiple sclerosis 2 (2.1) 3 (2.1) 5 (2.1)

Retinal vasculitis 2 (2.1) 3 (2.1) 5 (2.1)

Pars planitis 0 3 (2.1) 3 (1.3)

Vogt-Koyanagi-Harada disease 1 (1.0) 2 (1.4) 3 (1.3)

Other 29 (29.9) 35 (24.5) 64 (26.7)

N 97 143 240

Study eye, n (%)

Right 59 (60.8) 75 (52.4) 134 (55.8)

Left 38 (39.2) 68 (47.6) 106 (44.2)

N 97 143 240

Treatment status of uveitis, n (%)

Treatment-naı̈ve 19 (20.0) 28 (19.7) 47 (19.8)

95% CI 14.8–24.9 12.0–28.0 13.2–26.3

DEX-naı̈ve 24 (25.3) 83 (58.5) 107 (45.1)

95% CI 16.5–34.0 50.3–66.6 38.8–51.5

Ophthalmol Ther (2022) 11:1775–1792 1779



Table 1 continued

Variables Treated with DEX
on day 0 (N = 97)

Not treated with DEX
on day 0 (N = 144)

Total population
(N = 241)

Prior DEX treatment 52 (54.7) 31 (21.8) 83 (35.0)

95% CI 44.7–64.7 15.0–28.6 28.9–41.1

N 95 142 237

Mean (SD) DEX injections, na 7.5 (3.7) 2.1 (1.0) 5.6 (4.0)

95% CI 5.4–9.5 1.3–3.0 3.9–7.3

N 15 8 23

Mean (SD) BCVA, letters 60.9 (18.3) 66.3 (21.5) 64.1 (20.4)

95% CI 57.2–64.6 62.7–69.9 61.4–66.7

N 97 138 235

Mean (SD) CRT, lm 424.8 (132.8) 333.6 (118.0) 370.4 (131.7)

95% CI 397.2–452.3 313.6–353.6 353.2–387.6

N 92 136 228

Mean (SD) IOP, mmHg 13.9 (3.6) 14.2 (4.8) 14.1 (4.4)

95% CI 13.2–14.7 13.4–15.0 13.5–14.7

N 92 137 229

Vitreous haze score 0.6 (0.8) 0.5 (0.7) 0.5 (0.7)

95% CI 0.4–0.8 0.4–0.6 0.4–0.6

N 82 135 217

Presence of macular edema, n (%) 66 (70.2) 62 (44.0) 128 (54.5)

95% CI 61.0–79.5 35.8–52.2 48.1–60.8

N 94 141 235

Presence of inflammation-associated

pathology, n (%)b
82 (84.5) 109 (75.7) 191 (79.3)

95% CI 77.3–91.7 68.7–82.7 74.1–84.4

N 97 144 241

Presence of comorbidities, n (%)

Generalc 38 (39.2) 55 (38.2) 93 (38.6)

95% CI 29.5–48.9 30.3–46.1 32.4–44.7

Ophthalmicd 86 (88.7) 102 (70.8) 188 (78.0)

95% CI 82.3–95.0 63.4–78.3 72.8–83.2

Cataract (surgically operated or not) 74 (76.3) 81 (56.3) 155 (64.3)

95% CI 67.8–84.8 48.1–64.4 58.3–70.4
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date). One exception was AEs, which were
analyzed in all patients treated with DEX,
regardless of when they completed the sched-
uled visits.

Statistical analyses were performed using
SAS� software version 9.3 or higher (SAS Insti-
tute, Inc., Cary, NC, USA), without imputation
for missing values (unless otherwise noted).
Continuous variables were summarized by
mean and standard deviation (SD), while cate-
gorical variables were summarized by frequency
and percentage. Comparative analyses were
supported by 95% confidence intervals (CIs).

The sample size was determined on the basis
of information from the prospective, random-
ized, controlled, HURON study [18], which led
to approval of DEX as the first intravitreal
treatment for inflammation of the posterior
segment due to non-infectious uveitis in Eur-
ope. In the HURON study, 43% of patients
(95% CI 23.9–48.7) who received DEX (0.7 mg)
had at least a 15-letter BCVA gain from baseline
at week 9. According to the sample size equa-
tion N = 1.962 9 p 9 (1 - p)/i2 with p = 0.43
(population proportion) and I = 0.05 (margin of
error), a minimal sample size of 377 patients
was required to determine the proportion of
patients with at least a 15-letter gain from
baseline with an accuracy of 95%. Assuming
that 5% of patients would not have data avail-
able at month 2 (primary time point), enroll-
ment of 400 patients was planned.

RESULTS

Baseline Demographics
and Characteristics in the Overall
Population

Of 245 patients enrolled in the study, four were
enrolled after 4 October 2018 (recall date) and
excluded from all analyses, except AEs. The
remaining 241 patients (overall population) had
a baseline mean age of 55.9 years and mean
duration of uveitis of 6.1 years, and 78.8% of
patients reported having received prior treat-
ment (Table 1). Choroidal involvement, cystoid
macular edema, inflammation of the optic
nerve, and retinal vasculitis were reported in
25.0% (n = 60), 58.5% (n = 141), 18.8%
(n = 45), and 30.4% (n = 73) of these patients,
respectively.

Of the 241 patients in the overall popula-
tion, 144 (59.8%) were only evaluated on day 0
because they did not receive DEX on day 0 for
the following reasons: an alternative therapy
was chosen (n = 75, 52.1%); treatment was
deemed unnecessary as there was no recurring
edema or edema was stabilized (n = 43, 29.9%);
patients were not eligible for DEX treatment
(N = 14, 9.7%) because visual acuity was already
too high to justify treatment (n = 9/14) or per
the Summary of Product Characteristics [19];
patients refused treatment (n = 3, 2.1%); or

Table 1 continued

Variables Treated with DEX
on day 0 (N = 97)

Not treated with DEX
on day 0 (N = 144)

Total population
(N = 241)

N 97 144 241

BCVA best corrected visual acuity, CI confidence interval, CRT central retinal thickness, DEX dexamethasone intravitreal
implant, IOP intraocular pressure, SD standard deviation
aAnalysis excluded treatment-naı̈ve patients
bIncluded at least one of the following: choroidal involvement, retinal vascularity, inflammation of the optic nerve, and
cystoid macular edema
cIncluded at least one of the following: diabetes (type 1 or 2), hypercholesterolemia, hypertension, and cardiovascular
diseases
dIncluded at least one of the following: epiretinal membrane, cataract, glaucoma, ocular hypertension, age-related macular
degeneration, and vitreous hemorrhage
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other reasons (n = 9, 6.3%). The remaining 97
(40.2%) patients were treated with DEX on
day 0 and followed prospectively (Figs. 1, 2).

Differences in Baseline Demographics
and Characteristics Among Patients
Treated with DEX on Day 0 and Those
Who Were Not

Notably, there were statistically significantly
more patients (n = 74/97; 76.3%) with cataract

Fig. 1 Patient disposition. Recall refers to a dexametha-
sone intravitreal implant (DEX) recall on 4 October 2018.
aReasons for ineligibility included absence of inflammation
of the posterior segment due to non-infectious uveitis, age

or residency criteria not met, and participation in another
clinical study. bThe total adds up to more than 65 as some
patients were excluded for more than one reason

Fig. 2 Reasons for not treating with the dexamethasone intravitreal implant (DEX) on day 0. N = 144. BCVA best
corrected visual acuity
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at baseline in the subgroup treated with DEX on
day 0, compared with the subgroup not treated
with DEX on day 0 (n = 81/144; 56.3%; Table 1).
Patients who were treated with DEX on day 0
(N = 97) also had a statistically significantly
greater age (60.6 vs. 52.7 years), CRT (424.8 vs.
333.6 lm), and mean number of prior DEX
injections (7.5 vs. 2.1) than those who were not
(N = 144). Moreover, the subgroup treated with
DEX on day 0 included a statistically signifi-
cantly greater proportion of patients with ME
(70.2%) than the subgroup not treated with
DEX on day 0 (44.0%; Table 1).

There were statistically significantly fewer
DEX-naı̈ve patients among patients who
received DEX on day 0 (n = 24/95; 25.3%;
95% CI 16.5–34.0), compared with those who
did not (n = 83/142; 58.5%; 95% CI 50.3–66.6).
The subgroup treated with DEX on day 0 also
presented more frequently with cystoid ME
(n = 73/97; 75.3%; 95% CI 66.7–83.8) than the
subgroup not treated with DEX on day 0
(n = 68/144; 47.2%; 95% CI 39.1–55.4). There
was, however, no statistically significant differ-
ence in mean duration of uveitis between
patients who received DEX on day 0 and those
who did not.

Patient Disposition in the Subgroup
Treated with DEX on Day 0 and Followed
Prospectively

Of the 97 patients treated with DEX on day 0
and followed prospectively, 91 (93.8%), 76
(78.4%), and 12 (12.4%) completed the month-
2, -6, and -18 visits before 4 October 2018,
respectively. Sixty discontinuations were recor-
ded through month 18, including 55/60
(91.7%) due to early termination of the study
(Fig. 1). Data from 25 additional patients being
followed at the time of the product recall were
censored because of a follow-up visit occurring
after the recall.

Treatment Patterns Among Patients
Treated with DEX on Day 0

Patients treated with DEX on day 0 (N = 97)
were followed for a mean (SD) of 14.9 (4.1)

months and had a mean (SD) of 5.3 (3.4) visits
(Table 2). During follow-up, 37 (38.1%) patients
did not require retreatment, 54 (55.7%) were
retreated with DEX at least once, and 6 (6.2%)
were retreated with alternative therapies only.
The mean (SD) number of DEX reinjections was
1.0 (1.2), with a mean (SD) injection interval of
156.3 (46.7) days. The main reason for reinjec-
tion was BCVA decrease (n = 38/93, 40.9%)
despite response to treatment/reduction in CRT
(Table 2). Sixty-two (63.9)% patients also
received concomitant treatment(s) for uveitis or
edema during follow-up.

Because DEX is typically injected at intervals
of 4 months or more, there was no analysis of
the reasons for not retreating at the month-2
visit. At month 6 (n = 76), 47 (62.7%) patients
with available data had not received retreat-
ment with DEX, including 38 (50.7%) who
had not received alternative therapy either,
mostly because—in the investigators’ judge-
ment—additional treatment was not needed as
inflammation had sufficiently subsided (n = 27/
38, 71.1%). Specific reasons were available for
37 of these 38 patients (based on investigators’
judgement and an exploratory analysis) and
included the following: the disease had stabi-
lized or improved (n = 27, 73.0%), no
improvement was expected at 6 months (n = 5,
13.5%), 6 months was considered too early for
reinjection (n = 4, 10.8%), and other (n = 1,
2.7%). The reasons for not retreating were not
analyzed at 18 months because the sample size
was too small.

Efficacy and Quality of Life Among
Patients Treated with DEX on Day 0

The proportion of patients treated with DEX on
day 0 who gained at least 15 letters (20.5%)
from baseline was statistically significant at
2 months (primary outcome measure), as was
the mean (SD) gain of 6.2 (12.7) letters from
baseline (Table 3). The effect of DEX on these
functional outcome measures was also statisti-
cally significant at months 6 and 18 (Table 3).
Although the proportion of patients who
gained at least 15 letters from baseline at
2 months (primary time point) was numerically
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greater in patients who were DEX-naı̈ve at
baseline (n = 6/22, 27.3%), compared with
those who were naı̈ve of all treatments (n = 4/
18, 22.2%) or had been previously treated with
DEX (n = 8/46, 17.4%), there were no
notable differences in mean BCVA gain from
baseline at month 2 among these subgroups.

From an anatomic standpoint, DEX statisti-
cally significantly reduced mean CRT, with

mean reductions from baseline of 27.4%,
18.5%, and 16.4% at months 2, 6, and 18,
respectively. The mean vitreous haze score was
also statistically significantly reduced at
months 2 and 6, but not at month 18 (Table 3).
An exploratory analysis indicated that, among
DEX-treated patients who presented with ME
(n = 63; 70.0%), 62.4% and 44.3% experienced

Table 2 Treatment patterns and follow-up for the subgroup of patients treated with DEX on day 0

Variables Patients treated with DEX
on day 0 (N = 97)

Mean (SD) follow-up, months 14.9 (4.1)

Range 2.8–21.6

Mean (SD) number of follow-up visits, n 5.3 (3.4)

Range 1–17

Mean (SD) duration of DEX treatment, days 162.9 (176.5)

Range 1–603

Patients with the indicated type of treatment during follow-up, n (%)

DEX only 35 (36.1)

DEX ? alternative therapies 62 (63.9)

Patients with the indicated retreatment during follow-up, n (%)

0 37 (38.1)

C 1 with DEX 54 (55.7)

C 1 with alternative therapies only 6 (6.2)

Reasons for retreatment, n (%)a

BCVA decrease despite response to treatment (CRT reduction) 38 (40.9)

Absence of BCVA improvement 11 (11.8)

Otherb 44 (47.3)

Mean (SD) number of DEX reinjections, n 1.0 (1.2)

Range 0–6

Mean (SD) injection interval, days 156.3 (46.7)

Range 84–247

Concomitant treatment for uveitis, n (%) 62 (63.9)

BCVA best corrected visual acuity, CRT central retinal thickness, DEX dexamethasone intravitreal implant, SD standard
deviation
aThere were 93 reinjections in total
bThe majority had recurrent macular edema
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at least a 20% decrease of ME at months 2 and 6,
respectively, compared with baseline.

The mean (SD) change in the VFQ-25 qual-
ity-of-life score from baseline was statistically
significant at month 2 (i.e., 4.3 [10.5]; 95% CI
1.6–7.0; n = 59). Analysis could not be per-
formed at month 18 because of the small sam-
ple size.

Safety in All Enrolled Patients

Overall, 44 (18.0%) of all enrolled patients
(N = 245) reported a total of 85 AEs, including
one AE reported in a patient not treated with
DEX on day 0. Of the 84 AEs reported in
patients treated with DEX on day 0, 32 (38.1%)
were deemed potentially DEX-related by the

Table 3 Functional and anatomic response to DEX treatment over time in the subgroup of patients treated with DEX on
day 0

Variables Month 2
(N = 90)

Month 6
(N = 76)

Month 18
(N = 12)

Functional response

Patients with a C 15-letter BCVA gain from baseline

at the indicated time point, n (%)

18 (20.5)a 14 (19.4) 3 (25.0)

95% CI 12.0–28.9 10.3–28.6 0.5–49.5

N 88 72 12

Mean (SD) gain in BCVA from baseline at the

indicated time point, letters

6.2 (12.7) 4.3 (13.3) 6.6 (9.7)

95% CI 3.5–8.9 1.2–7.4 0.4–12.7

N 88 72 12

Patients with unchanged or improved BCVA from

baseline at the indicated time point, n (%)

72 (81.8) 55 (76.4) 11 (91.7)

N 88 72 12

Anatomic response

Mean (SD) change in CRT from baseline at the

indicated time point, lm

-27.4 (22.0) -18.5 (19.5) -16.4 (20.8)

95% CI -32.2 to -22.6 -23.1 to -13.8 -29.6 to -3.1

N 84 70 12

Mean (SD) change in vitreous haze score from

baseline at the indicated time point, absolute value

-0.19 (0.41) -0.18 (0.55) -0.05 (0.27)

95% CI -0.29 to -0.09 -0.33 to -0.03 -0.23 to ?0.14

N 67 54 11

Patients with unchanged or improved CRT from

baseline at the indicated time point, n (%)

76 (90.5) 59 (84.3) 9 (75.0)

N 84 70 12

BCVA best corrected visual acuity, CI confidence interval, CRT central retinal thickness, DEX dexamethasone intravitreal
implant, SD standard deviation
aPrimary outcome measure
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treating physician (Table 4). In total, 4 (4.8%) of
the 84 AEs were potentially DEX-related serious
AEs; those included ocular hypertension (n = 3,
3.6%) and vitreous hemorrhage (n = 1, 1.2%).
No treatment-related deaths were reported
during the study, and 3 (6.8%) of the 44
patients who experienced at least one AE dis-
continued treatment because of AEs. As shown
in Table 4, the most frequently reported AE
potentially related to DEX treatment was ocular
hypertension (n = 20/32, 62.5%).

Among patients treated with DEX on day 0
with available data at month 2, the proportion
of patients with an IOP increase of at least
10 mmHg or at least 25 mmHg was at most
16.3% (Fig. 3). The frequency of IOP elevation
decreased to 7.0% or less at month 6 and was

18.2% or less at month 18 (Fig. 3). Notably, no
laser or surgical procedures were required to
control IOP.

DISCUSSION

This prospective, multicenter, observational,
longitudinal, post-reimbursement study
(LOUVRE 2) of DEX treatment for inflammation
of the posterior segment due to non-infectious
uveitis found that 20.5% of patients who
received DEX treatment on day 0 exhibited at
least a 3-line BCVA gain from baseline at
month 2. Similar results were observed at
month 6, consistent with a ceiling effect on the
BCVA gain due to the majority of patients
treated with DEX on day 0 having received
previous treatment and presented with rela-
tively high/well-preserved BCVA and old/stabi-
lized uveitis at baseline. Nevertheless,
statistically significant mean BCVA gains from
baseline were observed at months 2 and 6 in
patients treated with DEX on day 0, despite
prior DEX treatment in more than half of them,

Fig. 3 Intraocular pressure (IOP) evolution over time in
patients treated with the dexamethasone intravitreal
implant (DEX) on day 0. n = number of patients with
the indicated IOP increase from baseline at the indicated
time point. N = total number of patients with data
available at the indicated time point. CI confidence
interval, M month, NA not available

Table 4 Potentially treatment-related adverse events
reported during the study in all enrolled patientsa

Variables Total population
(N = 245)

Adverse
events, n

Patients,
n (%)

Total 32b 21 (8.6)

Ocular conditions 27 20 (8.2)

Ocular hypertension 20 17 (6.9)

Conjunctival hemorrhage 3 3 (1.2)

Vitreous hemorrhage 2 2 (0.8)

Cataract 1 1 (0.4)

Macular fibrosis 1 1 (0.4)

Medical and surgical procedures 4 3 (1.2)

Cataract surgery 4 3 (1.2)

General and administration site

complications

1 1 (0.4)

Pain at the injection site 1 1 (0.4)

aRefers to adverse events that were probably or possibly
due to the injection procedure or implant itself, as well as
those for which there was uncertainty regarding the
causality
bAll occurred in the subgroup of patients treated with
DEX on day 0
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substantiating DEX’s efficacy in improving
visual function in patients with inflammation
of the posterior segment due to non-infectious
uveitis in clinical settings. DEX also produced
statistically significant reductions in mean vit-
reous haze and mean CRT, confirming its anti-
inflammatory properties and efficacy in
improving anatomic outcomes in patients
treated with DEX on day 0. Although findings at
18 months were consistent with observations at
months 2 and 6, the small sample makes it dif-
ficult to draw conclusions.

These findings were deemed clinically rele-
vant considering that in a pivotal prospective,
multicenter, masked, randomized, sham-con-
trolled, 26-week study (HURON [18]) of DEX
0.7 mg in non-infectious intermediate and
posterior uveitis, patients’ visual acuity and
vitreous haze score were 58 letters and 2.1
(means) at baseline, compared with 60.9 letters
and 0.6 (means), respectively, in this study. As a
result, smaller improvements would be expec-
ted to be achievable in the present study. In
addition, the 81% of patients with non-infec-
tious intermediate uveitis enrolled in the
HURON study may have led to greater CRT
reductions at 2 months (-99.4 lm) despite the
thinner baseline CRT (344.0 lm [18]), compared
with our study in which no patients had non-
infectious intermediate uveitis, CRT reduction
was -27.4 lm, and baseline CRT was 424.8 lm.
It is also noteworthy that compared with the
present study, patients in HURON were younger
(44 vs. 60.6 years of age herein), had a shorter
duration of uveitis (50.5 vs. 60 months herein),
and included a higher proportion of DEX-naı̈ve
patients (100% vs. 45.3% herein) [18].

A systematic review of the literature identi-
fied only one other prospective, observational,
real-world study of DEX in non-infectious pos-
terior segment uveitis (CONSTANCE) [20].
Although the sexes of the study populations
appeared similar between the LOUVRE 2 (60.8%
female) and CONSTANCE (62.9%) [20] studies,
patients were noticeably older in the LOUVRE 2
study (60.6 years) than the CONSTANCE study
(54.9 years [20]). In addition, the proportion of
patients previously treated with DEX was
remarkably larger in the LOUVRE study (54.7%)
than the CONSTANCE study (25.2% [20]),

which is likely because the CONSTANCE study
was initiated in March 2012 [20] and thus
sooner after European Union approval of DEX
for inflammation of the posterior segment due
to non-infectious uveitis (April 2011 [21]) than
the LOUVRE 2 study. Regardless of these differ-
ences, and the fact that CONSTANCE was a
safety surveillance study that did not evaluate
any efficacy variables, the mean treatment
interval reported herein (156.3 days) is in line
with that determined in the CONSTANCE study
(189.7 days) [20]. Moreover, the most common
AEs of special interest reported in the CON-
STANCE study (i.e., cataract formation, cataract
progression, increased IOP, vitreous hemor-
rhage, ocular hypertension, and glaucoma [20])
are also in line with the AE profile reported
herein.

The safety and efficacy findings of the
LOUVRE 2 study are further reinforced by sim-
ilar findings from retrospective studies of DEX
in uveitis in real-word clinical practice [22–25].
Of those, the recently published RUVDEX study
[24] was conducted at three centers in France
and evaluated outcomes in 152 eyes with non-
infectious uveitis that were treated with DEX
(total of 358 implants) and followed for a mean
of 19 months. In the RUVDEX study, although
only 23.7% of the eyes studied had posterior
uveitis, all treated eyes demonstrated substan-
tial improvements in BCVA from a baseline
mean of 60.1 letters, with mean gains of 5.3,
6.2, 4.2, 4.8, and 4.4 letters at months 2, 4, 6,
12, and 24, respectively [19]. Mean CRT also
improved over time, decreasing from 422 lm at
baseline to 320, 365, 381, and 351 lm at
months 2, 6, 12, 24, respectively [19]. Moreover,
81.4% of patients had a vitreous haze score of 0
during follow-up, compared with a median
value of 0.5 at baseline. Although cataract and
ocular hypertension were reported following
DEX treatment, both AEs were manageable [24].

The AEs recorded as potentially treatment
related during the present study were in line
with the prescribing information for DEX
[10, 11] and not unexpected, except the case of
macular fibrosis (ongoing at study end). How-
ever, one case of macular fibrosis in a patient
with non-infectious posterior segment uveitis
was reported in the CONSTANCE study as well
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[20]. Although cataract and conjunctival hem-
orrhage were also reported as common AEs fol-
lowing treatment with DEX 0.7 mg in the
HURON study (15% and 30%, respectively),
there were no cases of iridocyclitis in our study,
compared with 7 (9%) in the HURON study
[18]. Moreover, it is worth noting that, in this
study, the definition of treatment-related AEs
was broad, including those that were probably
or possibly due to the injection procedure or the
implant itself, as well as those for which there
was uncertainty regarding causality. Although
not statistically significant, the numerical
reduction in the proportion of DEX-treated
patients with IOP increases of at least 10 mmHg
and at least 25 mmHg between months 2 and 6
suggests a transient IOP elevation at 2 months
post-injection (a known side effect of intravit-
real corticosteroids [26]), followed by IOP nor-
malization. In patients treated with DEX for
another indication, diabetic macular edema,
IOP elevations have been shown to be transient
[27–33], consistent with the current
observations.

The greater proportion of patients with cat-
aracts in the subgroup treated with DEX on
day 0, compared with the subgroup not treated
with DEX on day 0, confirms that DEX is pref-
erentially prescribed to patients with existing
cataracts, most likely because corticosteroids are
often associated with cataract formation and
progression [26, 34–36]. Otherwise, the greater
proportion of patients with cystoid ME in the
subgroup treated with DEX on day 0 is consis-
tent with established anti-edema properties of
DEX.

Study limitations include the sample size,
which was smaller than planned at enrollment
and during follow-up (especially at 18 months),
due to the product recall and consequent study
termination. As a result, caution is required
when interpreting data at this time point. It is
also worth noting that, although the study
protocol originally called for recruitment of at
most 20 patients per center, a few centers ulti-
mately contributed more than 20 patients to
the study, because of the low prevalence/inci-
dence of non-infectious uveitis of the posterior
segment in general and consequent difficulty in
recruiting patients with the disease (245

enrolled vs. 400 planned). Nonetheless, the
study was designed so that consecutive patients
were recruited at each center, which prevented
potential selection bias and ensured that the
study population was representative of the
general population of patients with non-infec-
tious uveitis of the posterior segment. As such,
the initial sample size was deemed acceptable.
Although 60% of the patients enrolled did not
receive DEX treatment on day 0, further con-
tributing to the small sample size in the efficacy
analyses, their inclusion as a control group was
intended (per protocol) and necessary to help
address the request from the French Haute
Autorité de Santé for information on patient
characteristics leading to treatment with DEX.
Finally, considering that 63.9% of patients who
received DEX treatment also received con-
comitant treatment for uveitis, it is possible that
the observed results were due to the combina-
tion of treatments, as opposed to DEX alone, as
is the case in various randomized clinical trials
[18, 37–39].

CONCLUSION

Overall, our findings add to the prospective data
on the effects of DEX on functional and ana-
tomic outcomes in typical clinical settings,
confirming its efficacy through month 6 and
acceptable safety in patients with inflammation
of the posterior segment due to non-infectious
uveitis (including those previously treated with
DEX) for whom treatment options remain
limited.
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Ève Velard, and Laure Dupont-Benjamin are
employees of AbbVie Inc. Doris Barnier-Ripet
and Sybil Pinchinat are employees of Axonal-
Biostatem, the contract research organization in
charge of the study.

Prior Presentation. This work was presented
in part at the 20th EURETINA Congress (2–4
October 2020, virtual congress) and 126th
Congress of the Société Française d’Ophtal-
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