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Abstract

Purpose To evaluate the effectiveness and safety of

the dexamethasone intravitreal implant (DEX-I) in

Non-Infectious Uveitis (NIU) in Chinese patients.

Methods Ninety-one eyes of 77 patients (56 men, 21

women) receiving 130 implant injections for NIU

were included. Treatment indication, uveitis diagno-

sis, best-corrected visual acuity (BCVA), central

retinal thickness (CRT), vitreous haze score, intraoc-

ular pressure, phakic status, number of injections, time

to reinjection, and systemic treatments were collected

at baseline, 1 week, 1 month, 3 and 6 months after

treatment.

Results All patients were followed for at least

12 weeks and had a mean follow-up period of

5.1 months (range, 3–14 months) after the first

implant. The main treatment indications were macular

edema (ME), retinal vasculitis, retinal vasculitis with

ME. Sixty-one eyes (67.03%) received only one

injection, while 31 eyes (32.97%) received two or

more. In eyes that received 2 injections, the mean time

to the second injection was 3.83 months and in those

that received 3 injections, the mean time to the third

injection was 7.5 months. BCVA and CRT signifi-

cantly improved at 1 week, 1 month, 3 months, and

6 months after treatment. When compared to baseline,

the mean prednisone (or equivalent) dosage signifi-

cantly decreased at 3- and 6-month follow-up evalu-

ations after DEX implantation.14.29% of eyes

developed a transient increase in intraocular pressure,

and a cataract was removed from 1 phakic eye.

Conclusions DEX implants, either alone or in com-

bination with common adjunctive NIU treatments, is

safe and effective in the treatment of NIU in Chinese

patients.
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Introduction

Uveitis is a common eye disease of variable etiology

that causes blindness, with an incidence estimated at

17–52 cases per 100,000 persons per year and an

annual prevalence of 69.0–114 per 100,000 persons

[1–4]. Uveitis affects more patients of working age

than age-related diseases (e.g., age-related macular

degeneration, cataracts) and thus cause greater losses

in productivity in the workforce and potentially more

years of vision loss [5, 6]. There are currently 3 million

to 4 million patients with uveitis in China, and 35% of

them suffer from severe visual impairments [7].
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According to the cause, uveitis can be divided into

infectious and noninfectious uveitis. For noninfectious

uveitis, the autoimmune response plays an important

role in its pathogenesis. At present, the treatment of

noninfectious uveitis is mainly systemically using of

glucocorticoids and immunosuppressive agents, but

some patients cannot be treated with these medicines

because of peptic ulcers or abnormal liver and kidney

functions [8, 9]. Intravitreal dexamethasone (DEX)

implants (Ozurdex; Allergan, Inc., Irvine, CA) provide

new treatment options for these patients [10, 11]. It has

been reported in the literature that DEX implants can

effectively control the active inflammation of nonin-

fectious uveitis [12–16]. However, there are few

Chinese data on the use of DEX implants. The

objective of this study was to investigate the efficacy

and safety of DEX implants in the treatment of

noninfectious intermediate and posterior uveitis in

Chinese patients.

Methods

A retrospective study was conducted on all patients

with uveitis who were treated with DEX implants at

our institution from December 2019 to April 2021.

Institutional review board approval was obtained for

the study.

Inclusion and exclusion criteria

All eyes treated with the DEX implants for uveitis as

the main indicators were included. The criteria for

DEX implant treatment were as follows: (1) Patients

who were not candidates for systemic CSs and

immunosuppressants due to systemic diseases such

as gastric ulcers and cancer; (2) Patients who were

unwilling to take systemic CSs because of concerns

about side effects; and (3) Patients with chronic

refractory noninfectious uveitis. Patients were

excluded from the study if they had glaucoma or any

active or suspected ocular or periocular infection, a

history of macular edema from nonuveitic causes and

those who were not followed up in time.

Data sources/measurements

Baseline data that were collected included age, sex,

anatomical NIU classification (using the SUN crite-

ria), etiology of uveitis, duration and number of

occurrences/recurrences, and previous and current

topical, local and systemic therapies. Following the

comprehensive baseline clinical assessment, all

patients were seen 1 week, 1 month, 3 months, and

6 months postimplantation. Data collected at each

visit included BCVA, CRT (Spectralis OCT, Heidel-

berg Engineering, Heidelberg, Germany), IOP mea-

surements, and slit-lamp biomicroscopy of the anterior

and posterior segments. Measurements of AC cells,

flare and vitreous haze followed the SUN guidelines

[17]. Visual acuity was measured on Snellen charts.

For the purpose of statistical analysis, BCVA readings

were converted to logMAR equivalents. The diagnosis

of macular edema was made with the use of fun-

doscopy, fluorescein angiography (FA), and OCT.

The criteria for reinjection were the recurrence of

uveitic macular edema or progression in inflammation

with associated vision loss. The main outcome mea-

sures included changes in BCVA, CRT and the

vitreous haze score.

Statistical methods

A paired t-test was used for statistical analysis, and

one-way ANOVA was used for multiple comparisons.

Results

Study population

Ninety-one eyes from 77 patients (56 men, 21 women)

receiving 130 implant injections for NIU were

included in this study. The mean age of the patients

was 49.97 ± 15.25 years (range, 16–79 years). All

patients were followed for at least 12 weeks and had a

mean follow-up period of 5.1 months (range,

3–14 months) after the first implant. The most

frequent anatomic locations were panuveitis (70 eyes,

76.92%), followed by posterior uveitis (16 eyes,

17.58%) and intermediate uveitis (5 eyes, 5.49%),

and the most frequent phenotypic diagnoses were

idiopathic uveitis (47 eyes, 61.04%), followed by
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chronic recurrent Vogt–Koyanagi–Harada disease (9

eyes, 11.69%), suspected tuberculosis (5 eyes, 6.50%),

birdshot chorioretinopathy (3 eyes, 3.90%), pediatric

uveitis (2 eyes, 2.60%) and other diagnoses (11 eyes,

14.3%). The demographics and baseline characteris-

tics of the cohort are listed below (Table 1). The main

treatment indications were macular edema (ME) (37

eyes, 40.65%), retinal vasculitis (19 eyes, 20.88%),

retinal vasculitis with ME (9 eyes, 9.90%), uveitic

cataract surgery (8 eyes, 8.80%), retinochoroiditis (7

eyes, 7.70%), vitritis (6 eyes, 6.60%) and other causes

(1 eye, 1.10%).

Efficacy

BCVA increased by a mean of 0.245 logarithm at

Week 1 (P\ 0.001), 0.437 logarithm at Month 1

(P\ 0.001), 0.380 logarithm at Month 3 (P\ 0.001),

and 0.316 logarithm at Month 6 (P\ 0.001) (Fig. 1).

CRT decreased from 649.076 to 340.923 lm at Week

1 (P\ 0.001), 287.913 lm at Month 1 (P\ 0.001),

357.2 lm at Month 3 (P\ 0.05), and 387.071 lm at

Month 6 (P\ 0.05) (Fig. 2). The proportion of eyes

with a vitreous haze score improvement (2-step

decrease or change from ? 0.5 to 0) at 1 week was

53.12%, at 1 month was 81.48%, at 3 months was

66.67%, and at 6 months was 63.64%. Fourteen

patients had bilateral DEX implantations, with the

second eye receiving an implant 7 days after the first

eye. In 4 patients, after implantation in the first eye,

there was also a response on the fellow eye in bilateral

noninfectious uveitis, with a reduction in CRT and

improvement in BCVA. In 31 eyes that received two

or more DEX implants, the clinical response was

similar to that after the first implantation for both

BCVA and CRT.

Duration of effect

The overall average number of injections per eye was

1.43 (range, 1–4). Twenty-two eyes in the study group

received a second DEX implant injection within an

average of 3.83 months (median 3.5 months), with the

shortest duration to retreatment being 2 months.

Seven eyes received a third DEX implant injection

within an average of 7.5 months (median

7.25 months), and one eye received a fourth DEX

implant injection within 9 months. In the subgroup

analysis of patients receiving systemic treatment, the

average time to the second implantation was

15.5 weeks.

Systemic steroid sparing effect

A total of 31 patients (40.26%) received some form of

systemic therapy before undergoing DEX implant

injection: 6.5% of the patients received steroids alone,

33.77% received steroids combined with immunosup-

pressant therapy and 3.9% were treated using steroids

combined with biologics therapy. This percentage

Table 1 Baseline characteristics of patients before the

beginning of treatment

Baseline characteristics

N eyes (patients) 91 (77)

Gender, n (%)

Male 22 (27.27)

Female 56 (72.73)

Age, mean ± SD, years 49.97 ± 15.25

Uveitis anatomic classification, n (%)

Intermediate uveitis 5 (5.49)

Posterior uveitis 16 (17.58)

Panuveitis 70 (76.92)

Treatment indication

Macular edema 37 (40.65)

Retinal vasculitis 9 (9.9)

Retinal vasculitis with ME 9 (9.9)

Uveitic cataract surgery 8 (8.8)

Retinochoroiditis 7 (7.7)

vitritis 6 (6.60)

other causes 1 (1.10)

Phenotypic diagnosis n, (%)

Idiopathic uveitis 47 (61.04)

VKH 9 (11.69)

Suspected tuberculosis 5 (6.50)

BD 3 (3.9)

Pediatric uveitis 2 (2.60)

Other diagnoses 11 (14.3)

Repeat implants, n (%)

1 implant 61 (67.03)

2 implants 22 (24.18)

3 implants 7 (7.69)

4 implants 1 (1.10)
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decreased to 29.87% at 3 months and 20.78% at

6 months. At baseline, the mean prednisone (or

equivalent) dosage was 16.71 ± 10.25 mg/day. When

compared to baseline, the mean prednisone (or

equivalent) dosage significantly decreased at the

3-month (11.81 ± 9.81 mg/day) and 6-month

(12.2 ± 11.45 mg/day) follow-up evaluations after

DEX implantation (both P\ 0.05).

Safety

A total of 14.29% of eyes developed a transient

increase in intraocular pressure (IOP[ 21 mmHg).

3.3% (3/91) of the patients’ eyes had an IOP[ 31

mmHg. Three eyes with increased IOP were observed

at the second injection. IOP elevation was successfully

managed with topical treatment alone. A cataract was

removed from 1 phakic eye after the second DEX

Fig. 1 Best-corrected

visual acuity (BCVA) over

time. *Means P\ 0.001

Fig. 2 Central retinal

thickness (CRT) over time.

* means P\ 0.001, # means

P\ 0.05
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implantation. There were no reported cases of

endophthalmitis or retinal detachment.

Discussion

In this study, we retrospectively analyzed the safety

and effectiveness of DEX implants in a group of

Chinese patients with uveitis. The results of our study

demonstrate that DEX implants were able to success-

fully control inflammation and improve BCVA and

CRT. CRT was significantly reduced from baseline by

1 week after injection and improved further during the

6-month follow-up, and the improvement in visual

acuity was consistent with that of CRT. At the same

time, our results suggested that DEX implant treat-

ment was safe. In this group of patients, only a few

patients had transient intraocular pressure increases,

and only 1 patient required surgery for cataracts. Our

results are basically consistent with the previously

reported results [18].

HURON (cHronic Uveitis evaluation of the intRav-

itreal dexamethasONe implant) was the first study to

assess the effects of a single dexamethasone implant in

eyes with noninfectious uveitis. The results demon-

strated improved BCVA, reduced CRT, and less

vitreitis with a relatively good safety profile and no

systemic effects. The authors suggested that a single

DEX implant significantly improved intraocular

inflammation and visual acuity that persisted for

6 months [12]. However, because of the study design,

several issues were not explored, such as repeat

implantations, long-term effects, and safety among

patients, including steroid responders. In our study, the

mean reinjection interval was 3.83 months between

the first and second DEX implant injections. However,

the interval was extended to 7 months between the

second and third injections and extended to 9 months

between the third and fourth injections. This may be

related to severe uveitis inflammation in the initial

stage of the injection. Inflammation could not be

controlled approximately 3 months after the first

injection, and reinjection was required. However,

after the second and third injections, the inflammation

was partly controlled, and only a small drug concen-

tration was needed to prevent recurrence, so the

injection interval was gradually extended. Each treat-

ment with DEX implants also produced similar

significant mean reductions in CRT and the control

of inflammation. The anatomical improvements in

central retinal thickness in individual patients were not

always associated with improvements in BCVA,

perhaps because of irreversible tissue damage caused

by a long duration of inflammation and edema before

the patients underwent DEX implant treatment.

The present study demonstrated that the use of DEX

implants allows an important reduction in systemic

medication including conventional immunosuppres-

sive/biologic agents in patients treated for chronic

noninfectious uveitis. In our patients, the dosage of

prednisone (or equivalent) was significantly tapered

from the first week after implantation. The dosage of

systemic CSs was significantly lower than at baseline,

and nearly 20% of the patients could stop systemic

medication at the end of the study period. In addition,

given that systemic treatment may take several weeks

to months to achieve effects, the DEX implant may be

effectively used as a bridging therapy in patients with

severe active inflammation.

Similar to previous reports, in our study, improve-

ment of contralateral vitreitis and macular edema was

observed in 4 patients [19]. The mechanism of this

phenomenon is currently unclear. It has been sug-

gested that corticosteroid molecules may escape into

the systemic circulation and then reach the contralat-

eral eye [20]. However, further research is needed to

clarify the underlying mechanism.

Regarding the side effects of DEX implants, our

research findings are basically consistent with other

reports. The most common side-effect is increased

intraocular pressure and cataracts. The increase in

intraocular pressure is temporary and can be con-

trolled with drugs. In our study, only one patient

developed cataract aggravation and required surgical

treatment. Due to the relatively short follow-up time of

some patients in this study, we need to collect more

data to further explore the safety of this implant.

The main limitation of our study is its retrospective

nature. Owing to its retrospective nature, the evalua-

tion could not be performed at specific time points.

Moreover, it is likely that patients were selected for

treatment with DEX implants due to a perception by

investigators that they were good candidates for such

treatment. The strengths of this study include the wide

variation in patient demographics and clinical features

in Chinese patients.

In summary, the results of this study demonstrate

that the clinical use of DEX implants, either alone or in
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combination with common adjunctive NIU treat-

ments, is safe and effective in the treatment of NIU

in Chinese patients. Decreases in inflammation and

improvements in visual acuity continued to be seen

after each subsequent DEX implant injection, and no

new safety concerns developed after the use of

multiple implants.
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