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Prospective, Observational, Multicenter, Real-World Study of the Efficacy, Safety, and Pattern of Use of the Dexamethasone Intravitreal Implant in Diabetic Macular Edema in France: Short-Term Outcomes of LOUVRE 3
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treated with DEX on day 0 were to be reevaluated at week 6 and months 6, 12, 18, and 24. DEX retreatment and/or alternative therapies were allowed during follow-up. The primary outcome measure was the maximum best corrected visual acuity (BCVA) gain from baseline during followup. Secondary outcome measures included time to maximum BCVA gain, patients (%) with prespecified BCVA gains from baseline at each visit, maximum central retinal thickness (CRT) reduction from baseline, patients (%) with CRT reduction C 20% from baseline at each visit, patients (%) with DME resolution (per investigator judgement), and adverse events (AEs).

Results: Of 112 patients/eyes with DME for 3.5 years (mean) at baseline, 80 (including 86.1% previously treated) received DEX on day 0 and were analyzed for efficacy. Early study termination precluded collection of C 12-month efficacy data. Patients received 1.4 DEX injections over 8.3 months (averages). The maximum BCVA gain from baseline was 3.6 letters, reached after 77.2 days (averages); 24.6% (week 6) and 15.0% (month 6) of patients experienced C 10-letter BCVA gains from baseline. The mean maximum CRT reduction from baseline was -146.4 lm; 61.4% (week 6) and 36.0% (month 6) of patients had CRT reductions C 20% from baseline, and 68.1% reported DME resolution at least once during follow-up. Ocular hypertension (n = 8, 12.1%) was the most frequent treatment-related AE.

Conclusions: LOUVRE 3 confirmed that DEX improves BCVA and CRT, even in a patient population that had predominantly received DEX before enrollment in the study, and showed that DME resolution was observed during follow-up. DEX tolerability was consistent with published data, supporting treatment benefits in DME. ClinicalTrials.gov Identifier: NCT03003416.

INTRODUCTION

Diabetic retinopathy and diabetic macular edema (DME) are main causes of vision loss in diabetic patients [START_REF] Frank | Diabetic retinopathy[END_REF][2][START_REF] Lee | Epidemiology of diabetic retinopathy, diabetic macular edema and related vision loss[END_REF]. An estimated 25% of individuals with long-standing type 1 or type 2 diabetes are affected [START_REF] Das | Diabetic macular edema, retinopathy and age-related macular degeneration as inflammatory conditions[END_REF], which is concerning as the number of adults (20-79 years of age) diagnosed with diabetes worldwide is expected to rise from approximately 537 million (2021) to 783 million by 2045 [START_REF]Diabetes facts & figures[END_REF]. In France, over 5 million people are reportedly diabetic (92% of whom have type 2 diabetes [START_REF] Mandereau-Bruno | Pre ´valence du diabe `te traite ´pharmacologiquement (tous types) en France en 2015. Disparite ´s territoriales et socioe ´conomiques[END_REF]), and the estimated prevalence of DME (based on 2016 data) is 3% of the diabetic population (i.e., [ 100,000 individuals) [START_REF] Massin | Re ´fe ´rentiel pour le de ´pistage et la surveillance des complications oculaires du patient diabe ´tique-2016. Valide ´par la Socie ´te ´Francophone du Diabe `te (SFD) et par la Socie ´te ´Franc ¸aise d'Ophtalmologie (SFO)[END_REF].

The onset of DME has been strongly associated with inadequate control of blood glucose levels and blood pressure [START_REF] Diabetes | Tight blood pressure control and risk of macrovascular and microvascular complications in type 2 diabetes: UKPDS 38[END_REF][START_REF] Nathan | The effect of intensive treatment of diabetes on the development and progression of long-term complications in insulin-dependent diabetes mellitus[END_REF]. Accordingly, DME management emphasizes the importance of controlling those parameters [START_REF] Wong | Guidelines on Diabetic Eye Care: the International Council of Ophthalmology recommendations for screening, follow-up, referral, and treatment based on resource settings[END_REF]. From a mechanistic standpoint, however, DME results from impairment of the blood-retinal barrier, which leads to fluid accumulation in the retina and release of proinflammatory and proangiogenic factors, including vascular endothelial growth factor (VEGF) [START_REF] Das | Diabetic macular edema, retinopathy and age-related macular degeneration as inflammatory conditions[END_REF][START_REF] Mesquida | The role of inflammation in diabetic eye disease[END_REF][START_REF] Miller | Diabetic macular edema: current understanding, pharmacologic treatment options, and developing therapies[END_REF]. Elucidation of this mechanism led to the development of intravitreal anti-VEGF therapies such as ranibizumab (Lucentis, Genentech Inc., South San Francisco, CA, USA) and aflibercept (Eylea, Regeneron Pharmaceuticals Inc., Tarrytown, NY, USA), which have become standard of care for DME in France, as they reduce retinal thickness and improve visual acuity [START_REF] Heier | Intravitreal aflibercept for diabetic macular edema: 148-week results from the VISTA and VIVID studies[END_REF][START_REF] Korobelnik | Intravitreal aflibercept for diabetic macular edema[END_REF][START_REF] Brown | Long-term outcomes of ranibizumab therapy for diabetic macular edema: the 36-month results from two phase III trials: RISE and RIDE[END_REF][START_REF] Rajendram | A 2-year prospective randomized controlled trial of intravitreal bevacizumab or laser therapy (BOLT) in the management of diabetic macular edema: 24-month data: report 3[END_REF][START_REF] Qd | Ranibizumab for diabetic macular edema: results from 2 phase III randomized trials: RISE and RIDE[END_REF][START_REF] Mitchell | The RESTORE study: ranibizumab monotherapy or combined with laser versus laser monotherapy for diabetic macular edema[END_REF][START_REF] Michaelides | A prospective randomized trial of intravitreal bevacizumab or laser therapy in the management of diabetic macular edema (BOLT study) 12-month data: report 2[END_REF].

Considering that not all individuals with DME respond optimally to anti-VEGF therapy [START_REF] Schmidt-Erfurth | Guidelines for the management of diabetic macular edema by the European Society of Retina Specialists (EUR-ETINA)[END_REF], and that intravitreal corticosteroids have been shown to provide broader antiinflammatory effects, inhibiting synthesis of VEGFs as well as other proinflammatory mediators of DME [START_REF] Schmidt-Erfurth | Guidelines for the management of diabetic macular edema by the European Society of Retina Specialists (EUR-ETINA)[END_REF][START_REF] Amoaku | A review of therapies for diabetic macular oedema and rationale for combination therapy[END_REF], the biodegradable intravitreal dexamethasone implant (DEX; Ozurdex 0.7 mg, Allergan, an AbbVie company, North Chicago, IL, USA) was developed as an alternative to available therapies. Releasing dexamethasone in the posterior segment for up to 6 months, DEX reduces the need for frequent injections and the potential complications associated with repeated intravitreal injections [START_REF] Sampat | Complications of intravitreal injections[END_REF].

In Europe, DEX is approved for treatment of DME in patients who are pseudophakic or refractory to non-corticosteroid therapy, and for whom non-corticosteroid therapy is contraindicated. Following regulatory approval of DEX for DME, the French National Authority for Health (Haute Autorite ´de Sante ´) requested that an observational study (LOUVRE 3) be conducted to inform the following: clinical characteristics of patients at initiation of DEX treatment in clinical settings [e.g., hemoglobin A1c (HbA1c) levels and prior treatments]; frequency of DEX administration and follow-up visits; criteria determining reinjection versus treatment discontinuation; as well as the efficacy and tolerability up to 24 months in the overall population of DEX-treated patients and subgroups who were pseudophakic, refractory to non-corticosteroid therapy, or for whom non-corticosteroid therapy was contraindicated. Although the study was terminated prematurely due to a product recall [START_REF]Ozurdex 700 microgrammes, implant intravitre ´en avec applicateur-Allergan France-Rappel de lots. Saint-Denis[END_REF] that also limited the number of patients with available data at C 12 months, efficacy and safety findings up to 6 and 12 months, respectively, are presented herein for the overall enrolled population.

METHODS

Study Design

This prospective, multicenter, observational, longitudinal, noncomparative, post-reimbursement study (ClinicalTrials.gov Identifier: NCT03003416) was conducted at injection centers located in metropolitan areas of France between 27 October 2017 and 19 December 2018. The centers were randomly selected from a comprehensive nationwide list of intravitreal injection centers, on the basis of a protocolspecified ratio of 80% public to 20% private sites and the average number of DME cases seen monthly in consultation at the sites.

Prior to study start, the protocol was approved by the Comite ´Consultatif sur le Traitement de l'Information en Matie `re de Recherche dans le Domaine de la Sante (CCTIRS), Commission Nationale de l'Informatique et Liberte ´s (CNIL), and Conseil National de l'Ordre des Me ´decins (CNOM). The study was conducted in accordance with the ethical principles of the Declaration of Helsinki [START_REF]World Medical Association Declaration of Helsinki: ethical principles for medical research involving human subjects[END_REF], French Public Health Code and French Act on Data Processing, Data Files, and Individual Liberties [START_REF]Loi Informatique et Liberte ´s Act[END_REF], Good Epidemiological Practices [START_REF] Franc ¸aise | Recommendations for professional standards and good epidemiological practices. Bordeaux: Association des Epide ´miologistes de Langue Franc ¸aise (ADELF)[END_REF], and guidelines from the Haute Autorite ´de Sante ´on post-registration studies [START_REF] Autorite ´de Sante | Les e ´tudes post-inscription sur les technologies de sante[END_REF]. Written informed consent was obtained from all patients.

Study Population and Treatment

Consecutively presenting patients (C 18 years of age) with type I or type II diabetes and DME (treatment-naı ¨ve or previously treated with DEX and/or other agents) seen in consultation during the enrollment period were recruited. Patients who did not reside in metropolitan France and/or were concurrently participating in a non-observational study were excluded. There were no requirements in terms of best corrected visual acuity (BCVA) or central retinal thickness (CRT) at baseline, and no other eligibility criteria.

Enrolled patients had a baseline evaluation (including medical history and ocular examination) on day 0, after which decisions related to treatment selection, including the type and frequency of therapy, were made by the investigators on the basis of their clinical judgement. DEX was supplied by the clinic or practitioner.

Visits and Assessments

All enrolled patients attended the day-0 visit. For patients who received DEX treatment on day 0, visits were also planned at week 6 (± 1 month) and months 6 (± 2), 12 (± 3), 18 (± 3), and 24 (± 3). The timing of each visit followed that of typical French clinical practice, while scheduling flexibility was reflective of the real-world nature of the study. Additional visits, including those following retreatment with DEX or an alternative therapy, were scheduled as deemed necessary by the investigator and recorded. Patients not treated with DEX on day 0 were not followed prospectively and were not included in the efficacy analyses.

Patient demographics, baseline characteristics, and the reasons for treating or not treating with DEX on day 0 were collected on that day. BCVA (using a logMAR or Monoyer chart), intraocular pressure (IOP, assessed per standard practice), and CRT (evaluated by optical coherence tomography) were assessed bilaterally on day 0 in all enrolled patients, and at each follow-up visit in patients who received DEX on day 0. Information on retreatment (if performed) was also recorded for each study eye at each follow-up visit. Adverse events (AEs) were recorded on day 0 in all enrolled patients, and at all follow-up visits in patients who received DEX on day 0. Study discontinuations were recorded throughout the study.

Outcome Measures

The primary outcome measure was the mean maximum gain in BCVA (in Early Treatment Diabetic Retinopathy Study letters) from baseline during follow-up. Secondary outcome measures included the mean time to maximum BCVA gain from baseline; proportion of patients with C 10-and C 15-letter BCVA gains from baseline at each visit; maximum reduction in CRT from baseline during follow-up; proportion of patients with a C 20% reduction in CRT from baseline at each visit; proportion of patients with DME resolution (defined as CRT \ 300 lm or disappearance of DME per investigator judgment) during follow-up; characteristics of patients and DME treated with DEX on day 0 (compared with those of patients not treated with DEX on day 0); proportion of patients retreated during follow-up (along with the type of and reason for retreatment); mean number of injections; and mean treatment interval. Reports of AEs, their relationship to treatment, and severity were collected. Per protocol, the proportions of patients with IOP C 25 mmHg and C 35 mmHg despite IOPlowering treatment were also reported.

All outcomes were reported on a per-patient basis, consistent with the objective of refining understanding of patients' clinical characteristics at initiation of DEX treatment in this realworld, post-reimbursement study. In patients treated bilaterally, the eye with worse CRT at enrollment was considered the study eye; if the CRT values were equal in both eyes, the right eye was selected as study eye.

Statistical Analyses

Per the protocol, the primary and secondary efficacy outcome measures were to be analyzed in all patients treated with DEX on day 0 who had baseline data available and attended C 1 follow-up visit, as well as subgroups of patients who were pseudophakic, refractory to non-corticosteroid therapy, or for whom non-corticosteroid therapy was contraindicated. However, as a result of the product recall, physicians were advised to consider alternative therapies (on the basis of potential risks and benefits) for their patients. As switches to other therapies were expected to bias the analyses, the study steering committee recommended that the analysis population should only include patients who completed at least 1 scheduled visit before 4 October 2018 (the recall date). One exception was AEs, which were analyzed in all patients treated with DEX on day 0, regardless of when they completed the scheduled visit(s). Subgroup analyses were performed for patients who, on enrollment in this study, were naı ¨ve of all treatments, DEX-naı ¨ve, and previously treated with DEX.

Statistical analyses were performed using SAS software version 9.3 or higher (SAS Institute, Inc., Cary, NC, USA), without imputation for missing values (unless otherwise noted). Quantitative variables were summarized by mean and standard deviation (SD), while qualitative variables were summarized by frequency and percentage. Comparative analyses were supported by 95% confidence intervals (CIs) when allowed by the sample size. Statistical significance of the mean change in BCVA from baseline was evaluated with Student's t-test (if normal distribution was verified) or Wilcoxon signed-rank test for matched series.

The sample size was based on information from the prospective, randomized, sham-controlled, phase 3 MEAD study, which led to marketing authorization of DEX for DME in Europe and showed a statistically significant difference in BCVA between baseline and week 6 (period during which the greatest BCVA gain was observed). Using the sample size equation N = 1.96 2 /i 2 9 SD 2 with i = 1 (desired precision in terms of letter) and SD = 7.2, a minimal sample size of 199 patients was required to determine the greatest BCVA gain from baseline with an accuracy of 95%. Assuming that 30% of patients would not have data available at week 6, enrollment of 260 patients was planned.

RESULTS

Patient Disposition, Demographics and Baseline Characteristics

In total, 112 patients were enrolled by 27 ophthalmologists at 14 injection centers (public, n = 10, 71.4%; private, n = 4, 28.6%) before the product recall date of 4 October 2018. Two additional patients were enrolled after the recall date and only included in the AE analysis. Of the 112 patients enrolled pre-recall, 32 (28.6%) did not receive DEX on day 0 (mostly because an alternative therapy was used instead), while 80 (71.4%) were treated with DEX that day and followed prospectively (Figs. 1,2). Of those 80 patients, 62 (78.8%), 29 (36.3%), and 2 (2.5%) completed the week-6, month-6, and month-12 visits before 4 October 2018, respectively. All patients treated with DEX on day 0 discontinued the study before the month-18 visit, the main reason (n = 79, 98.8%) being early termination of the study (Fig. 1). Due to the low number (or lack) of patients whose follow-up extended beyond the 6-month visit, the study steering committee recommended that efficacy data presentation be limited to the 6-week and 6-month visits in the overall population.

At baseline, there were no statistically significant differences between patients treated and not treated with DEX on day 0 in terms of age, BCVA, CRT, duration of diabetes and DME, presence of central exudates, lens status, history of cataract, or any other baseline variable, except prior treatment status (Tables 1,2).

Of the 80 patients treated with DEX on day 0, 51 (64.6%) were pseudophakic (Table 1), 30 (37.5%) had not responded to prior noncorticosteroid therapy, and 14 (17.5%) had contraindications to non-corticosteroid therapy. Of the 79 patients treated with DEX on day 0 who had data regarding treatment status 2).

Treatment

On average (SD), the 80 patients treated with DEX on day 0 were followed for 8.3 (3.4) months, completed 2.5 (1.0) visits, and received 1.4 (0.6) DEX injections, with 134.0 (44.9) days between injections (Table 3).

During follow-up of patients who were treated with DEX on day 0, 44/79 (55.7%) did not require retreatment, 32/79 (40.5%) were retreated with DEX at least once, and 3/79 (3.8%) were retreated with alternative therapies only (Table 3). The main reason given for retreating at least once with DEX was increased CRT following initial reduction (n = 24/32, 75.0%; Table 3). The most frequently reported reasons for not retreating with DEX were the initial treatment being successful in managing DME (n = 42/84, 50.0%), followed by ineligibility for retreatment (n = 8/84, 9.5%), use of another therapy (n = 5/84, 6.0%), patient refusal (n = 2/84, 2.4%), and other reasons (n = 27/ 84, 32.1%).

Efficacy in Patients Treated with DEX on Day 0 (Overall)

Among patients with data available (n = 79/80), the mean maximum (SD) improvement in BCVA from baseline during follow-up (primary outcome measure) was 3.6 (8.0) letters (95% CI, 1.5, 5.7; n = 59), and the mean (SD) time to reaching maximum BCVA improvement was 77.2 (48.2) days (95% CI, 65.0, 89.5; n = 62). Mean (SD) baseline BCVA was 61.4 (16.5) letters (95% CI, 57.6, 65.1; n = 76), while mean (SD) peak BCVA during follow-up was 65.5 (14.8) letters (95% CI, 61.7, 69.2; n = 62).

At 6 weeks and 6 months, 24.6% and 15.4% of patients gained C 10 letters in BCVA from baseline, while 12.3% and 7.7% gained C 15 letters in BCVA from baseline, respectively (Table 4).

The mean (SD) maximum CRT reduction from baseline reported during follow-up was -146.4 (158.9) lm (95% CI, -187.1, -105.8; n = 61). Mean (SD) baseline CRT was 456.9 (188.8) lm (95% CI, 408.5, 505.2; n = 61), while the mean (SD) minimum CRT was 310.5 (92.0) lm (95% CI, 286.9, 334.1; n = 61).

The proportion of patients whose CRT decreased by C 20% from baseline was 61.4% at week 6 and 36.0% at month 6 (Table 4). During the 8.3-month follow-up (mean), DME resolution (as defined in the Outcome measures Of the aforementioned 66 AEs, 30 (45.5%) were reported as treatment related (TRAEs) by the investigator. The most frequently reported TRAEs were ocular hypertension (n = 8, 12.1%), cataract development/progression (n = 7, 10.6%, including two eyes of one patient that required surgery), and subconjunctival hemorrhage (n = 5, 7.6%) (Table 5). A total of 17 (25.8%) of the 66 AEs were serious AEs, of which 3 (4.5%) were considered treatment related by the investigator (Table 5).

Among patients treated with DEX on day 0 who had available data, 4/56 (7.1%) reported an IOP increase [ 10 mmHg from baseline at week 6, compared with 1/26 (3.8%) at month 6 (Fig. 3). IOP-lowering medication was prescribed in 30.6% (n = 19/62) of patients at week 6 and 41.4% (n = 12/29) at month 6, compared with 21.3% (n = 17/80) at baseline. IOP C 25 mmHg was reported in 6.9% (n = 4/ 58) and 3.7% (n = 1/27) of patients at week 6 and month 6, while IOP C 35 mmHg was only [START_REF] Boyer | Three-year, randomized, sham-controlled trial of dexamethasone intravitreal implant in patients with diabetic macular edema[END_REF] and 50.5 letters in the real-world, French, Reldex study [START_REF] Malcle `s A | Real-life study in diabetic macular edema treated with dexamethasone implant: the Reldex Study[END_REF]), as well as the limited BCVA gain (ceiling effect) observed herein. The fact that 37.5% of patients had not responded to prior non-corticosteroid therapy and that 35.4% were phakic at baseline could also have contributed to the small maximum BCVA gain observed [START_REF] Chatziralli | Dexamethasone intravitreal implant in diabetic macular edema: real-life data from a prospective study and predictive factors for visual outcome[END_REF][START_REF] Bux | Early treatment with dexamethasone intravitreal implants in diabetic macular edema: naı ¨ve versus refractory patients[END_REF][START_REF] Iglicki | Dexamethasone implant for diabetic macular edema in naive compared with refractory eyes: the International Retina Group reallife 24-month multicenter study. The IRGREL-DEX Study[END_REF][START_REF] Neves | Dexamethasone intravitreal implant (Ozurdex) in diabetic macular edema: real-world data versus clinical trials outcomes[END_REF][START_REF] Wang | Effect of dexamethasone intravitreal implant for refractory and treatment-naive diabetic macular edema in Taiwanese patients[END_REF][START_REF] Akıncıog ˘lu | Outcomes of intravitreal dexamethasone implant in the treatment of recalcitrant diabetic macular edema[END_REF][START_REF] Figueira | A nonrandomized, open-label, multicenter, phase 4 pilot study on the effect and safety of ILUVIEN Ò in chronic diabetic macular edema patients considered insufficiently responsive to available therapies (RESPOND)[END_REF][START_REF] Moon | Efficacy and safety of a dexamethasone implant in patients with diabetic macular edema at tertiary centers in Korea[END_REF][START_REF] Nicolo | Real-life management of diabetic macular edema with dexamethasone intravitreal implant: a retrospective analysis of long-term clinical outcomes[END_REF]. However, the low number of DEX injections administered during this study suggests a low risk of developing cataract that argues against lens status being a contributing factor. The mean time to achieving the maximum BCVA gain in our study (77.2 days) was in line [START_REF] Rosenblatt | A collaborative retrospective study on the efficacy and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: the European DME Registry Study[END_REF], and 69 [START_REF] Pareja-Rı ´os | Intravitreal dexamethasone implants for diabetic macular edema[END_REF] years], and the mean number of injections reported herein (1.4 over 8.3 months & 2.0 over 12 months) was higher than that in the aforementioned studies (* 1.2 [START_REF] Rosenblatt | A collaborative retrospective study on the efficacy and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: the European DME Registry Study[END_REF] versus 1.4 [START_REF] Pareja-Rı ´os | Intravitreal dexamethasone implants for diabetic macular edema[END_REF] over 12 months).

It seems reasonable to think that the maximum BCVA gain from baseline observed in our study population could have been greater had the study not been terminated prematurely. We cannot, however, exclude the possibility that the duration of DME prior to enrollment (42.4 months in this study; 24.4 months [START_REF] Rosenblatt | A collaborative retrospective study on the efficacy and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: the European DME Registry Study[END_REF]) might have impacted the outcome, as clinical evidence and expert consensus support an association between early treatment and positive visual outcomes [START_REF] Bux | Early treatment with dexamethasone intravitreal implants in diabetic macular edema: naı ¨ve versus refractory patients[END_REF][START_REF] Rosenblatt | A collaborative retrospective study on the efficacy and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: the European DME Registry Study[END_REF][START_REF] Garcı ´a Layana | Use of intravitreal dexamethasone implants in the treatment of diabetic macular edema: expert recommendations using a Delphi approach[END_REF][START_REF] Song | The effect of delay in care among patients requiring intravitreal injections[END_REF][START_REF] Sadda | Relationship between duration and extent of oedema and visual acuity outcome with ranibizumab in diabetic macular oedema: a post hoc analysis of Protocol I data[END_REF][START_REF] Yassin | Optical coherence tomography patterns of diabetic macular edema in a Saudi population[END_REF]. Whether the inclusion of 40.2% of patients with proliferative retinopathy (at baseline) in the current study could have lessened the effects of DEX on outcomes is also unknown, but it is worth noting that of the other studies cited above, only The total adds up to [ 32 patients as 1 patient was retreated for more than one reason c Included treatment regimen and persistent temporal DME (n = 1 each) d The interval between injections ranged from 92-292 days for all patients, except one who returned to his physician 18 days following the first injection because of visual deterioration after initial improvement. As mentioned in the ' 'Methods' ', decisions related to treatment, including the type and frequency of therapy, were made by the investigators (on the basis of their clinical judgement) and retreatment after 18 days was deemed appropriate for this one patient one included such patients, albeit in a lower proportion (11.1%) [START_REF] Chatziralli | Dexamethasone intravitreal implant in diabetic macular edema: real-life data from a prospective study and predictive factors for visual outcome[END_REF]. In addition, it is possible that the large proportion of patients with an HbA1c [ 8% at baseline, 33.3% in our study versus 3.4% in the REINFORCE study [START_REF] Singer | Real-world assessment of dexamethasone intravitreal implant in DME: findings of the prospective, multicenter REINFORCE Study[END_REF] (for example), may have dampened the outcomes described herein. Nonetheless, in our study, 24.6% and 15.4% of patients experienced C 10letter BCVA gains from baseline at week 6 and month 6, respectively. The reduction in mean maximum CRT from baseline of -146.4 lm observed in this study was statistically significant, clinically meaningful, and in line with that of other published studies (ranging from * -120 to -200 lm [START_REF] Chatziralli | Dexamethasone intravitreal implant in diabetic macular edema: real-life data from a prospective study and predictive factors for visual outcome[END_REF][START_REF] Rosenblatt | A collaborative retrospective study on the efficacy and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: the European DME Registry Study[END_REF][START_REF] Pareja-Rı ´os | Intravitreal dexamethasone implants for diabetic macular edema[END_REF][START_REF] Singer | Real-world assessment of dexamethasone intravitreal implant in DME: findings of the prospective, multicenter REINFORCE Study[END_REF]), despite apparent differences in baseline CRT (range, lm), proportions of treatment-naı ¨ve patients (range, 0-100%), and proportion of phakic patients (range, 25.9-60.3%) in those studies [START_REF] Chatziralli | Dexamethasone intravitreal implant in diabetic macular edema: real-life data from a prospective study and predictive factors for visual outcome[END_REF][START_REF] Rosenblatt | A collaborative retrospective study on the efficacy and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: the European DME Registry Study[END_REF][START_REF] Pareja-Rı ´os | Intravitreal dexamethasone implants for diabetic macular edema[END_REF][START_REF] Singer | Real-world assessment of dexamethasone intravitreal implant in DME: findings of the prospective, multicenter REINFORCE Study[END_REF]. In addition, 61.4% (week 6) and 36.0% (month 6) of patients exhibited CRT reductions C 20%, and 68.1% reported DME resolution at least once during follow-up.

Although PubMed searches identified several publications describing real-world studies of [ 1 injections of DEX in DME, few prospectively [START_REF] Chatziralli | Dexamethasone intravitreal implant in diabetic macular edema: real-life data from a prospective study and predictive factors for visual outcome[END_REF][START_REF] Pareja-Rı ´os | Intravitreal dexamethasone implants for diabetic macular edema[END_REF][START_REF] Singer | Real-world assessment of dexamethasone intravitreal implant in DME: findings of the prospective, multicenter REINFORCE Study[END_REF][START_REF] Comet | INVICTUS: intravitreal anti-VEGF and dexamethasone implant comparison for the treatment of diabetic macular edema: a 12 months follow-up study[END_REF] or retrospectively [START_REF] Rosenblatt | A collaborative retrospective study on the efficacy and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: the European DME Registry Study[END_REF] reported the mean maximum BCVA gain or CRT reduction from baseline during follow-up, and only three reported both outcomes [START_REF] Rosenblatt | A collaborative retrospective study on the efficacy and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: the European DME Registry Study[END_REF][START_REF] Pareja-Rı ´os | Intravitreal dexamethasone implants for diabetic macular edema[END_REF][START_REF] Singer | Real-world assessment of dexamethasone intravitreal implant in DME: findings of the prospective, multicenter REINFORCE Study[END_REF]. In a 12-month, multicenter, phase 4 study of 180 eyes (177 patients) with treatment-naı ¨ve (6.2%) or previously treated (93.8%) DME that received a mean of 2.0 DEX injections, 99 (55%) eyes received DEX without additional therapy [START_REF] Singer | Real-world assessment of dexamethasone intravitreal implant in DME: findings of the prospective, multicenter REINFORCE Study[END_REF]. In this subgroup, the mean maximum CRT reduction from baseline [mean, 424.6 lm (overall population)] was -134.7 lm (n = 74), with mean maximum BCVA improvements from baseline [mean, 54.4 letters (overall population)] of 9.4, 7.3, and 7.9 letters after the first (n = 92), second (n = 51), and third (n = 31) injection, respectively [START_REF] Singer | Real-world assessment of dexamethasone intravitreal implant in DME: findings of the prospective, multicenter REINFORCE Study[END_REF]. In a single-center, 12-month study of 113 eyes (84 patients) that received a mean of 1.4 DEX injections, including 9.7% of eyes that were treatment-naı ¨ve, mean maximum BCVA increases of 9.7 and 8.8 letters from baseline (43.5 and 56.5 letters) were observed at 3 months in the overall population and treatment-naı ¨ve subgroup, respectively [START_REF] Pareja-Rı ´os | Intravitreal dexamethasone implants for diabetic macular edema[END_REF]. On the other hand, CRT reductions appeared to peak between months 1 and 3 in both the total population (* -100 lm) and treatment-naı ¨ve subgroup (* -200 lm) [START_REF] Pareja-Rı ´os | Intravitreal dexamethasone implants for diabetic macular edema[END_REF]. In a multicenter analysis of 340 eyes (287 patients) with treatment-naı ¨ve (35%) or previously treated (65%) DME that received a mean of 2.1 DEX injections over 1.8 years (mean follow-up), the mean maximum CRT reduction from baseline [mean, 498 lm (overall population)] was -174 lm, and the mean maximum BCVA gain from baseline [mean, 61.9 letters (overall population)] was 6.8 letters. In both analyses, there were no statistically significant differences between treatment-naı ¨ve and previously treated patients [START_REF] Rosenblatt | A collaborative retrospective study on the efficacy and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: the European DME Registry Study[END_REF], consistent with our findings. Refers 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 b Information was missing for two events c Included cataract and cataract aggravation in study eyes (n = 1 each), and panophthalmitis in a fellow eye (n = 1) d Included two eyes (one patient) that were surgically operated e Occurred in the fellow eye (as opposed to the study eye)

In the current study, the definition of TRAEs was broad, including those that were probably or possibly due to the implant itself or injection procedure, and those for which there was uncertainty regarding causality. Nonetheless, our safety findings were consistent with those of other real-world studies of [ 1 injection of DEX for DME [START_REF] Malcle `s A | Real-life study in diabetic macular edema treated with dexamethasone implant: the Reldex Study[END_REF][START_REF] Chatziralli | Dexamethasone intravitreal implant in diabetic macular edema: real-life data from a prospective study and predictive factors for visual outcome[END_REF][START_REF] Rosenblatt | A collaborative retrospective study on the efficacy and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: the European DME Registry Study[END_REF][START_REF] Pareja-Rı ´os | Intravitreal dexamethasone implants for diabetic macular edema[END_REF][START_REF] Singer | Real-world assessment of dexamethasone intravitreal implant in DME: findings of the prospective, multicenter REINFORCE Study[END_REF][START_REF] Gutie ´rrez-Benı ´tez | Dexamethasone intravitreal implants for diabetic macular edema refractory to ranibizumab monotherapy or combination therapy[END_REF][START_REF] Mello Filho | Effectiveness and safety of intravitreal dexamethasone implant (Ozurdex) in patients with diabetic macular edema: a real-world experience[END_REF][START_REF] Nair | Postmarketing safety surveillance of dexamethasone intravitreal implant in the treatment of visual impairment due to diabetic macular edema in India[END_REF], as well as the product labeling [START_REF]Highlights of prescribing information-OZURDEX Ò (dexamethasone intravitreal implant) for intravitreal injection[END_REF][START_REF]Ozurdex (dexamethasone)-an overview of Ozurdex and why it is authorised in the EU[END_REF]. There were no unexpected AEs, and ocular hypertension/IOP increase from baseline was the most frequently recorded TRAEs. Regardless, no patients required laser treatment or filtration surgery to control IOP during follow-up, and the proportion of patients requiring topical IOP-lowering medications at 6 months (41.4%) is in line with that reported in the multicenter, retrospective, observational, French SAFODEX and SAFODEX-2 tolerability studies, which involved C 421 eyes that received C 1 DEX injection for macular edema of various etiologies with a relatively long follow-up [START_REF] Rezkallah | Long-term incidence and risk factors of ocular hypertension following Dexamethasone-implant injections. The SAFODEX-2 study[END_REF][START_REF] Malcle `s A | Safety of intravitreal dexamethasone implant (Ozurdex): the SAFODEX study. Incidence and risk factors of ocular hypertension[END_REF]. Cataract development/ progression is also a common, known side effect of DEX [START_REF]Highlights of prescribing information-OZURDEX Ò (dexamethasone intravitreal implant) for intravitreal injection[END_REF][START_REF]Ozurdex (dexamethasone)-an overview of Ozurdex and why it is authorised in the EU[END_REF]; in this study, seven cases were reported during follow-up, including two that required surgery. Notably, the proportion of phakic patients who reported cataract progression or surgery during the study (14.0%) was similar to that reported in two retrospective studies (9% [START_REF] Zhioua | Intravitreal dexamethason implant in patients with ranibizumab persistent diabetic macular edema[END_REF] and 13% [START_REF] Yucel | Dexamethasone implant in chronic diabetic macular edema resistant to intravitreal ranibizumab treatment[END_REF]) and greater than that reported in two prospective studies (B 4.5% [START_REF] Bilgic | Pro re nata dexamethasone implant for treatment-naive phakic eyes with diabetic macular edema: a prospective study[END_REF][START_REF] Atum | Efficacy of intravitreal dexamethasone implant in persistent diabetic macular edema after primary treatment with intravitreal ranibizumab[END_REF]), but considerably lower than that reported in other prospective (67.9% [START_REF] Boyer | Three-year, randomized, sham-controlled trial of dexamethasone intravitreal implant in patients with diabetic macular edema[END_REF]) and retrospective studies (21.7-73.3% [START_REF] Boyer | Three-year, randomized, sham-controlled trial of dexamethasone intravitreal implant in patients with diabetic macular edema[END_REF][START_REF] Malcle `s A | Real-life study in diabetic macular edema treated with dexamethasone implant: the Reldex Study[END_REF][START_REF] Akıncıog ˘lu | Outcomes of intravitreal dexamethasone implant in the treatment of recalcitrant diabetic macular edema[END_REF][START_REF] Geronimo | Treatment of diabetic macular edema with multiple dexamethasone intravitreal implants: evidence from real-life experience[END_REF][START_REF] Lam | Real-world assessment of intravitreal dexamethasone implant (0. 7 mg) in patients with macular edema: the CHROME study[END_REF][START_REF] Mathis | Long-term follow-up of diabetic macular edema treated with dexamethasone implant: a real-life study[END_REF][START_REF] Medina-Baena | Intravitreal dexamethasone implant in naı ¨ve and previously treated patients with diabetic macular edema: a retrospective study[END_REF][START_REF] Rajesh | Safety of 6000 intravitreal dexamethasone implants[END_REF][START_REF] Ratra | Efficacy and safety of intravitreal dexamethasone implant in treatment naı ¨ve eyes with diabetic macular edema: real world experience[END_REF]).

Study limitations included early termination that precluded full enrollment, restricted the number of patients with completed 12-, 18-, and 24-month visits, and prevented statistical analysis of relevant efficacy data at these visits. The lack of a statistically significant difference in outcomes between the patient subgroups that, at baseline, were treatment-naı ¨ve, DEXnaı ¨ve, and previously treated with DEX should also be interpreted with caution due to the small sample sizes. Moreover, since assessment of DME resolution relied on a definition that was (at least partially) subjective, corresponding findings should be interpreted with caution.

CONCLUSIONS

Overall, our findings support real-world efficacy of DEX in improving BCVA and CRT through month 6 in DME, and indicate that DEX continues to be used preferentially in pseudophakic patients; almost two-thirds of patients treated with DEX on day 0 were pseudophakic at baseline. Even as the population that received DEX on day 0 had DME for a mean of 3.7 years and included 75.9% of patients who had received prior DEX treatment before enrollment in this study, 61.4% and 36.0% of patients exhibited CRT reductions C 20% at 6 weeks and 6 months, respectively. In addition, B 7.1% of patients reported an IOP increase[ 10 mmHg at those time points, and no laser treatments or filtration surgeries were required to control IOP, confirming DEX's tolerability. Despite a shorter follow-up than anticipated, the study results show that in a population consisting mostly of patients being already actively treated for relatively long-standing DME, positive outcomes are still achievable with DEX.
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Fig. 1

 1 Fig. 1 Patient disposition. Recall refers to a DEX recall on 4 October 2018. a Per recommendation from the study steering committee, efficacy data at 12, 18, and 24 months

Fig. 2

 2 Fig. 2 Reasons for not treating with DEX on day 0. a Eligibility/ineligibility was determined based on the investigators' experience and judgment and could have

Fig. 3 BCVA

 3 Fig. 3 Change in IOP from baseline at each visit (a) and proportion of patients requiring IOP-lowering treatment at each visit (b) in patients treated with DEX on day 0. DEX dexamethasone intravitreal implant, IOP intraocular pressure

Table 1

 1 Patient demographics and characteristics at baseline

	Variables	Treated with DEX on day 0	Not treated with DEX on day 0	Total population
		(N = 80)	(N = 32) a	(N = 112)
	Mean (SD) age, years 67.2 (9.0)	67.4 (9.6)	67.3 (9.2)
	95% CI	65.2, 69.2	64.0, 70.9	65.6, 69.0
	N	80	32	112
	Sex, n/N (%)			
	Female	32/80 (40.0)	12/32 (37.5)	44/112 (39.3)
	95% CI	29.3, 50.7	20.7, 54.3	30.2, 48.3
	Male	48/80 (60.0)	20/32 (62.5)	68/112 (60.7)
	95% CI	49.3, 70.7	45.7, 79.3	51.7, 69.8
	Pseudophakic, n (%) 51 (64.6)	17 (53.1)	68 (61.3)
	95% CI	54.0, 75.1	35.8, 70.4	52.2, 70.3
	N	79	32	111
	Study eye, n/N (%)			
	Right	45/80 (56.3)	17/32 (53.1)	62/112 (55.4)
	95% CI	45.4, 67.1	35.8, 70.4	46.2, 64.6
	Left	35/80 (43.8)	15/32 (46.9)	50/112 (44.6)
	95% CI	32.9, 65.6	29.6, 64.2	35.4, 53.8
	Mean (SD) BCVA,	61.4 (16.5)	63.3 (16.7)	61.9 (16.5)
	letters			
	95% CI	57.6, 65.1	56.8, 69.8	58.7, 65.1
	N	76	28	104
	Mean (SD) CRT,	442.3 (181.8)	382.8 (108.3)	425.2 (165.8)
	lm			
	95% CI	401.6, 483.0	343.8, 421.9	394.0, 456.3
	N	79	32	111
	Mean (SD) IOP,	14.4 (3.7)	15.1 (3.8)	14.6 (3.7)
	mmHg			
	95% CI	13.6, 15.3	13.7, 16.5	13.9, 15.3
	N	76	31	107
	Presence of C 1 comorbidities, n/N (%)		
	General b	69/79 (87.3)	29/32 (90.6)	98/111 (88.3)
	Ocular c	70/79 (88.6)	30/32 (93.8)	100/111 (90.1)

Table 1 continued

 1 

	Variables	Treated with DEX on day 0	Not treated with DEX on day 0	Total population
		(N = 80)	(N = 32) a	(N = 112)
	Cataract d	15/79 (18.8)	9/32 (29.0)	24/111 (21.6)
	BCVA best corrected visual acuity, CI confidence interval, CRT central retinal thickness, DEX dexamethasone intravitreal
	implant, IOP intraocular pressure, SD standard deviation		
	a Reasons for not treating with DEX included use of an alternative therapy (n = 14, 44.1%), patients were not eligible for
	DEX treatment (n = 7, 20.6%), and other reasons (n = 11, 35.3%)	
	b Included at least one of the following: diabetes (type 1 or 2), hypercholesterolemia, hypertension, and cardiovascular
	diseases; N = 112 (total)		
	c Included at least one of the following: glaucoma, intravitreal hemorrhage, ocular hypertension, and posterior vitreous
	detachment			
	d N = 80 (treated with DEX on day 0) and 31 (not treated with DEX on day 0)	

Table 2

 2 Disease characteristics at baseline

	Variables	Treated with DEX on day 0	Not treated with DEX on day 0	Total population
		(N = 80)	(N = 32) a	(N = 112)
	Mean HbA1c, % (SD)	7.8 (1.9)	7.3 (1.1)	7.7 (1.7)

Table 2 continued

 2 

	Variables	Treated with DEX on day 0	Not treated with DEX on day 0	Total population
		(N = 80)	(N = 32) a	(N = 112)
	Severe	5/21 (23.8)	23/46 (50.0)	28/67 (41.8)

Table 3

 3 Treatment patterns and follow-up for patients treated with DEX on day 0

			Table 3 continued	
	Variables	Patients treated with DEX on day 0 (N = 80)	Variables	Patients treated with DEX on day 0 (N = 80)
	Mean (SD) follow-up,	8.3 (3.4)	N	32
	months		BCVA best corrected visual acuity, CRT central retinal
	Range	2.7, 13.7	thickness, DEX dexamethasone intravitreal implant, SD standard deviation
	N	80	a There were 80 reinjections in total b
	Mean (SD) number of	2.5 (1.0)		
	follow-up visits, n			
	Range	1, 5		
	N	80		
	Patients with the indicated retreatment during follow-up,		
	n (%)			
	0	44 (55.7)		
	C 1 with DEX and/or	35 (44.3)		
	alternative therapies			
	C 1 with DEX only	32 (40.5)		
	C 1 with an alternative	3 (3.8)		
	therapy only			
	N	79		
	Reasons for retreatment with DEX, n (%) a,b		
	Increase in CRT following	24 (75.0)		
	improvement			
	BCVA decrease following	4 (12.5)		
	improvement			
	No restoration of normal	3 (9.4)		
	foveolar contour			
	Other c	2 (6.5)		
	Mean (SD) number of DEX	1.4 (0.6)		
	injections, n			
	Range	0, 3		
	Mean (SD) interval between	134.0 (44.9)		
	DEX injections, days			
	Range d	18, 292		

Table 5

 5 Potentially treatment-related adverse events reported during the study in all enrolled patients a

				Table 5 continued		
	Adverse events	Total population (N = 114) Adverse events, n (%) Patients, n (%)	Adverse events	Total population (N = 114) Adverse events, Patients, n (%) n (%)
	Total	66	30 (26.3)	Panophthalmitis e	1 (1.5)	1 (0.9)
	Missing (for	3 (4.5)		DEX dexamethasone intravitreal implant a	
	localization)					
	Ocular	45 (68.2) b				
	Nonocular	18 (27.3) b				
	Outcome at study		-			
	termination					
	Resolved without	44 (67.2)				
	sequelae					
	Resolved with sequelae 4 (6.1)				
	Ongoing	15 (22.4)				
	Death	0				
	Status missing (lost at	3 (4.5)				
	follow-up)					
	Serious	17 (25.8)	9 (7.9)			
	Treatment related c	3 (4.5)				
	DEX related	30 (45.5)	18 (15.8)			
	Ocular	26 (39.4)	17 (14.9)			
	Nonocular	4 (6.1)	4 (3.5)			
	DEX related ocular, all					
	Ocular hypertension	8 (12.1)	7 (6.1)			
	Cataract d	7 (10.6)	6 (5.2)			
	Conjunctival	5 (7.6)	4 (3.5)			
	hemorrhage					
	Vitreous hemorrhage	2 (3.0)	2 (1.8)			
	Ocular pain	1 (1.5)	1 (0.9)			
	Retinal tear	1 (1.5)	1 (0.9)			
	Macular fibrosis	1 (1.5)	1 (0.9)			
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